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On the Silver Concentration in the
Tap Water associated with Silver Oligodynamie
Noboru Yamate and Goro URAKUBO
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lbﬁi’x] 100m %é;h,‘f;ﬂ’z [N Iaﬁéﬁ Lz, bao %E%jﬁ& B Stainless steel plate ©

BEELD SF Vv RV 5HED (3, Filter S-47 §9470my, Cell 10mm) i Lo TFFofke.

EERREE :  #:9u3 Tablel WiiiE L TRy . Table MEROWRI{E L &% D% Faraday ORI & hEHHE
LimdDThD. HEDOERE X DIEA A v DEIR0, 005~0, 014ppm %75, Z TR L25~60%1C 3k
Bk RELI. et S ORKEROKER 3HOSIC L Y, EWRAA v 4.2~4.9ppm, jd~ v/77 VEES Y

Table 1. Ag+ concentration in tap water—field test

[

Water temp. | Electric Ag+Concentration (ppm) b. Theoretical
Cy current ’ a/b
Date & in pH Sampling time Ag+value
Room temp. water a. Mean | | (%)
O (mA) 11.00 ‘ 13.00 | 15.00 (ppm)
22.
Jan. 300 0.010 0.013 0.012 0.013 0.0201 59.5
57
28. _
7 : o 0. 006 0.007 0.007 0.007 Ve 32.8
o
1.
Feb. 7 0.007 0. 006 0. 006 0.006 “ 31.3
Vs
15. 18.0
” 22:0 280 7.42 0.005 0.005 0.004 0.005 0.0188 24.5
s
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' Water temp. ‘ Electric | | Ag+Concentration (ppm) b. Theoretical |
[ 9] J current | - ; - a/b
Date ! & | in i pH Samphng time Agtvalue
! Roon temp. Water a. Mean ( (%)
O | (mA) 11.00 | 13.00 | 15.00 ppm)
o 17. 5| . | I“w
7 2‘)'01 450 7. 50l 0.014 0.015 0.014 0.014 0.0302 47.4
/, - J i ) . ‘ S
2L a 719 6 - . -~
Vs 21'5\ 2 2z 0.012 0.012 0.012 0.012 % 39.8
7 !
10. 18 OE [ o
Mar. 22.0‘; 400 7.45 0.012 0.012 0.013 0.012 0. 0268 45.9
- Y
11 777*1‘8 o \ I !
2 21'5j 420} 7 Q. 011]‘ 0.011 0.011; 0.011 0.0282 39.4
4 Y ! |

v A(m&%o 2~0.4ppm, AFEREE39. 1~40.0ppm, ZEFEEEHI18L. 2~152. 4ppm L5 TR,
2. GRAHEI R JIETKEOREC W T :

EBRAZE: SAHBECRIETNEOHRE YL DI DI BEMEOR D S FEOKICA Y = — % TS
B 2RO BIRERE YO, KTZFEEK 4, KEKIT, thellovY—n—K ARty TF—-0ORixEL,
FUEATERYE . EOBREBINECA LT, WEMESEORE LAY/ BLKEH (REtfry
W) TRz,

SRR« X Table2 WiRd. ThIRDOWTHLEEELOFEREA T, FHHOMZHELIT 219
i Sample 1,2,3, DfEED IEBE A IR ORDBEL TV 5.

Table 2. Ag,concentration in water—laboratory test

|
Sample| Test ! Nature()f Wa_tfr,,, __|Elect- Electric| Water la, Ag+con-|b. Ag+con- a/b
P tem ] ’ Specific electric rized | current | volume | centration, {centration,
No water b. pH conductlwty({.t(j/cm) time v found theoretical (%)
) oC ‘ Before ~jAfter (min): (mA) ) i (ppm) (ppm) ?
L l | electrization 2 !

1 aistilled| 16 5.8 2.4 4.9 60 1| 1 2708 4.0265 67.3
2 P 16 5.9‘ 1'4i 4.5“ 7 P 2| 2.619; s 65,1
3 7 18 5.9 2.0 4.0 2 v 2 2.760 2 68.5
4 7 18 6.0 ' 19 20 & oy 7 1.710 2 42.5
5 tap 16| 7.4 150, 150 % 7 4 0.100 % 2.5

FHELIERC L VIR 2R H W TRKEIT 2T B & 2 A DIERKIC D\ TREE O E
% {7\, Faraday O@BEHIL W ELR DBMED25~60% %3l ¥ I ROMHEIENT 33 2 K E D FE-o\s
CETORE 2.

AFENIF LA KERORDIC L D701 D ChD.

3 ‘ [

1) RKEG-08 ISk AR, 50,58 (1938).

2) Tredre, R. F.: J. Trop. Med. & Hyg., 58,239 (1955).

3 WMHEAKER ERKR—, BRET :fddbzs, 4, (1) 19 (1956).

Summary

We have studied on the silver ion concentration in the tap water which is actually suppling with use
of the silver oligodynamic apparatus named “Oligoner”. Several data about the silver ion concentration
shows 0.005~0.014ppm, and we found they corresponded 25~609 of the theoretical values calculated

from Faraday’s law.
Received May 31, 1958.
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Influence ‘of Non-aqueous Solvent on Anion Exchange Equilibria. I.
Exchange Equilibria between Nitrate Ion and Halogen Ion in Methanol,
Ethanol or Acetone—Water Mixture.

Hideko Ocawa and Akio Tsun

¥ % B OF

S BT A o VSR R IS Al OERER B HNT, 4T vE=Y A LA T
B A F VIR T, FEKAERE COMERA & YIRET B v F YA F VO 4 v SHTEEICOWT
BITERL. BT F v O T B AR O BB oW, TR O OFER TR TW S
DI 2 3) DR A o v DIEEFICOWTUE, 1B & A EfFbhCnin,

BT, —Be iR LT3 Dowerl % L 0° Amberlite IRA % & D 51T, #oODVBEBEDZ VR X 5%
B4 5 b, Dowex 1 X 23 L7 1 X 8, Amberlite IRA401 35 X OM00% (R Lc. A A4 v OLHFET
1T, O BRI BB A A VIE L BN THEIBHER O EAGRI L DIk h BRI B & L MRS T WHDTH,
PRI D Te v~ VA AV OISR A 4 VR B, BROFEE LM A vREEL LT AKX/~
U IKIR A W T O BERIRE K o BT L.

EELVE LT, BA F VORI TR, KA VT 2 BRGREK Y DRT, R OFERD M
R L CERRART L, FOEIE £ET S FERDCILERRT, 14 VKL ) —BL TS T LR
ERTNBDTC, &4F Ve THLREEOBRMSHALT A0 E 5 ek 5 nie, Dowex 1 X 82w
T RBIL =R 7 — Ay BEOT b VeSO TBRER K os D bR ME L.

ERERETS v ST L DS L, BISOER LOKS X AEER LR L. feT, BIERPOR
34 4 v D EAFRIC X BEREE OB E bRIE L.

£ B B K

1) Hijgossm : Dowex1 X 8, 1X 2 (% 4100~200 2 ¥ > =) Amberlite IRA 400, 401 (% 430% ¥ >
L) BEHmICE D102 KIRIET 1 Y 7 AR L ON0%8E kT Y v AR CHiE OH L —CloZsa < bz L
Tind, FiEpEeNOFI L, ok, RERBT v 7 — 2 PeARBE L TER L. K NOJUH
BN, HASMARR R UCEASCE L, EHODERELCKGOEREF =y 7 Lichl, BEREOEL
I, PAOERL S SRECh o,

2) HE:HHER Y VA, BBV v A, 2o Y v A, REEES Y VA (LERSRIRZ EERL, SRR
ERER LI, 2R -, =X/ —)L, TEbvik, 2EEBL, §+10, 20, 40, 50, 60%(w/w) —KEE
TesoL Dt

3) FRREROMEE : MK 1 2% PIR50 ¥ i3 100ccnFER =17 7 A 2 TR L, 0.IM KCI (KBr, K
DD 0~602(w/W), 2 5 7 = (=X—1, 7k v) —KkiBAWOcc RERCES T, BRERE (25°
+1.0°) PE—TREE, X OWERKE (25°40.5%) Lk & £ &5 0 b2 RHo Trb, TRE
How W TR L R & 200, POV THES L OEREA 4+ V30 INREMRE CE~ AR L D ERL, =
YEA A VILARVIC L Y M/202 v SIS Y v A TEE Uk, BIIEHENOWEA & v O ASHENTE BT
0.5 L C—E e B kL 5 ICBITEE 2 IR Uiz, ¥ EA08Eente L bR c@RiE5 b EEE 0.0 M ¥k
IO 0.2M oA MV, BHEE BT o TRE L.
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_ [R-X)NO,) _  40(Co-C)z Xxe . [R-X) _ 40(Co-C)
TIR-NO(X) T T {E-40(Co-CHIC T TR-NOJF(R-XT E

Co : 0. IMKX#E 013 Ub DEEE meq/ce C : ¥Em#EOFROEE meq/cc E : Z3Ha758E meq

X
KXoz

Table |
Variation of Selectivity Coefficients in Methanol-Water Mixtures.
Resin : Dowex1 x 8

Methanol 9 w/w , -0 10 20 30 40 50 60

Dielectric r

Constant | 78.5 74.1 69.2 64.3 59.6 54.9 50.1
Kb, ] 0.41 0.42 0.45 0.49 0.51 0.54 0.60
Xc [ 0.44 0.43 0.44 0.44 0.44 0.44 0.45
KB, | 0.87 - 0.89 - 1.00 - 1.09
XBr | 0.52 - 0.53 - 0.52 — 0.52
Kkos ' 4.57 - 3.77 — 3.10 - 2.89
X 0.71 - 0.66 - 0.61 - 0.59

Resin : Dowex1 x 2

Methanol % w/w ' 0 10 20 30 40 50 60
K$hs 0.31 0.33 0.36 0.39 0.43 0.46 0.53
Xc1 0.43 0.43 0.43 0.44 0.44 0.45 0.46
KB5, 0.99 - 1.04 - 1.12 - 1.25
XBr 0.59 - 0.59 ~ 0.58 - 0.58
I
Kkos 5.51 - 4.80 - 4.19 - 3.47
X1 0.75 - 0.71 — 0.68 - 0.63

Resin : Amberlite 1IRA 401

Methanol 25 w/w 0 10 20 30 40 50 60
KShs 0.35 0.37 0.39 0.45 0.47 0.52 0.60
Xa | 0.47 0.47 0.48 0.49 0.49 0.50 0.49
. t
KB, 1.18 - 1.23 - 1.33 - 1.53
XnNo3 0.65 — 0.64 - 0.63 — 0.64
Kios 5.21 - 4.46 - 4.09 - 3.62
X1 0.78 - 0.74 - 0.71 — 0.67

Resin : Amberlite IRA 400

Methanol 4 w/w | 0 10 20 30 40 50 60
K&hs L 034 0.36 0.38 0.42 0.45 0.49 0.55
X1 | 0.46 0.46°  0.46 0. 46 0.47 0.48 0.48
K2, 1.20 - 1.27 - 1.38 - 1.50
XBr 0.64 - 0.63 - 0.63 - 0.62
Koz 6.31 - 5.76 -~ 4.86 — 4.39
X1 0.79 - 0.75 - 0.70 - 0.68
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Table [
Variation of Selectivity Coefficients in Ethanol-Water Mixtures.
Resin Dowex 1 x 8
Ethanol % w/w 0 10 20 30 40 50 60
Dielectric
constant 78.5 72.8 67.0 61.1 55.0 49.0 43.4
Kb, 0.33 0.34 0.40 0.43 0.52 0.59 0.68
Xc1 0.42 0.42 0.45 0.44 0. 46 0.47 0.48
KB, 1.02 - 1.07 - 1.82 - 1.57
XBr 0.57 — 0.56 — 0.57 — 0.57
Klos 5.33 — 4.83 - 4.30 -~ 3.97
X1 0.57 — 0.58 — 0.59 — 0.59
Table ||

Variation of Selectivity Coefficients in Aceton-Water Mixtures.

Resin Dowex 1 x 8

Aceton % w/w 0 10 20 30 40 50 60
Dielectric ’
Constant 78.5 73.0 67.0 61.0 54.6 48.2 41.8
K$hs - 0.38 0.46 0.58 0.74 1.04 1.50
Xa - 0.46 0.47 0.50 0.53 0.57 0.61
KB, - 1.06 1.18 1.24 1.46 1.72 2.15
XBr - 0.59 0.60 0.58 0.59 0.61 0.63
Klos 5.38 - 4.47 - 3.45 - 2.81

X1 0.58 - 0.58 - 0.57 — 0.57

Log X

1.3 1.4 1.5 1.6 1.7 1.8 1.‘9 2.0 2.1 2.2 2.3 2.4

100/Ds

0.4

0.3
. ;0.2 /
oz
e
-3 0 > /

./-/u/
-0.1

100/Ds

1.3 1.4 1.5 1.6 1.7 1.8 1.9 2.0 2.1 2.2 2.3 2.4

Fig. 1. Relationship between Logarithm of Selectivity
Coetficient K%Og and Reciprocal of Dielectric
Constant of Mixed Solution.

Resin : Dowex 1 x 2 —{J——in Methanol
Dowex1 X 8 —O
——A——in Ethanol

in Methanol

—— 4+ ——in Acetone

Fig. 2. Relationship between Logarithm of Selectivity
Coefficient KE{OS and Reciprocal of Dielectric
Constant of Mixed Solution.

Resin : Dowex 1 X 2 ——{J——in Methanol
Dowex 1 X 8 —(——in Methanol
- —— A ——in Ethanol

——+4——1in Acetone
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Fig: 3. Relationship between Logarithm of Selectivity
Coefficient K 105 and Reciprecal of Dielectric
Constant of Mixed Solution.

Resin : Dowex 1 X 2 ——{3——in Methanol
Dowex'l X 8 ——(O)——in Methanol
~—— A\ ——in Ethanol

———-——in Acetone

Figz. 4. Relationship between Logarithm of Selectivity
Coefficient and Reciprocal of Dielectric Constant
of Methanol-Water Mixture.

Resin : Amberlite IRA 400 —O—
Amberlite IRA 401 —— -

Fig. 5. Selectivity Coefficient as Function of Mole
Fraction in Resin.
Resin ; Dowex1 X 2-—— { ——

Dowex1 X 8 ——()—-

1 K§hs in Water
{ Kﬁ]m in 402 Methanol
3 K(\?m in 409; Acetone
® K¥%; in Water
® KB, in 402 Methanol
© KQ'O? in 409, Acetone
@ K}\IOB in 40% Methanol
® Klos in Water
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Table | 2R3 X 5?@@“’*’1@@5’5&0\,\11{903 BIOKEL 1 ¥ - A EEORKE X BIERL,
Kgmm@m@¢bt.K%BMIWBQE@gmmm(mwaixs,AmmmmmAwm;mmg<,Kﬁm
5 L0 Klogtk F O T 0, Table] ¥ XONICRT 51K, K EMIN TS Dowexl X 8102\0C,
=R ABIVT 2R Y KB TOKShy 5 L OKRs 4 27 -4 L FAEEC, BEENE T b LEAL
K%\IOS R L.

SRS T DB L T, BIBDWEC b k-5 IO B (LS X OCHEOFER X 5 OB ERCMET
WA TE S 0L LT, BRRROMEY, B0 ERNBEROWEMI O LT w v b T %
L, Fig. l~4eimt L5, B4 4 vickids LRk, Koy B X0 KYh; TIEEEHEE, 2 b,
BB A VIl BT, B+ Y DORBFEFHIEIBANOWFE A A VO EAGHRC L DHLIEETHDT, Dow
eI DT E L5 R0. SR TOBRERE D B &, IR, 402 (w/W) 2 2 7 — - KEATEF LUM0% (w/W)
7 b KB AT N TR L%, Fig. 51237, Dowex 1x 8 DKghs 35 & VKR (XBIEHRD
%Wﬁ$®ﬁmﬁﬁthEﬁ%%i*%@?&%#%,xﬂ/—w,mﬂ/—»%l@?{}yﬁmK;bﬁﬁi
(EET, EEVHEAT S\ b, DVB SEO NI\ Dowex1 X 21, BHEHAD B VGRNRRE L T8 D
b, BRI < 7 HERNA L BB, Table | mhbns & Hic, BIRHAD € 5 Xor 8L
Xpr (EE A X —RETh 575, Fig 135 X002 OEHEMADERIL, 22/ - MEMCE 550 THD L
vzli-Khxu@ﬁwwo%WQﬁﬁ%kféaa%m%kb,ﬂwﬁ%fgaaXL<@k¢6@@ﬁ&k

bk, Khos Tk logK & 1/Ds ORI CERERAE T TR H0R, =0 EriR0 R LoE%
MRE oD EEbRS.

HAdvicd 35740 ) 2BA 4 ORMTEE TR, & OERDABIAMA & VHED NS N SDIFER
%, Li<Na<K OJECHAL, 44 vOKMBOECHHIL, 1okFET 2IFERECIIMBMRT, 14
lDEﬁ@@?&%:kﬁ%%hfbém.N%%*Vﬂﬂ?éCLBr%idl4wv@ﬁmmﬁfm,:@ﬁ
#WoRIL CI>Br> T Lin b, ¥RCIBITBr Tk, £ 2/ Al n )l T veinh, ICik=2
el 22—l T e VEiRDk. BN D = L SRNRFEFBIgO>T 57, Dowexl X 8 T, T
SEMAE LT b FIUE ERE GEBREENEL Ui inb, EAGENRD - & RFTKFIA A VAR ORE
WA A VOERNZINED L D ARIAE WD LR, BKFEOEEIC L VARPELTSH L AT E TR
Lo THEA + v O REEEC OV THER L TEHERD T, g A v oSS e J E TIRKRER O R
e ANTDF — A EERC AT B LA TER VL ADRS., BEDLL Gregor B BRLTWD I, &
A F v MRS T AW RO ERY, B 4 VSR B BB A L AR DT B ied L bl D
M, IHLERE LT RbR.

PR ER U e e o oA B R, B, BROERCESTL. BEBEFERAOEE Y
Bt TR IS DI SEH T &R % .

= fiin

1) Kressman, T. R. E., Kitchener, J. A.: J. Chem. Soc., 1211 (1949).

2) BIEPAME, AFFEE AERETAR : oFTLE 2, 428 (1953).

3) #i KE EAEEE B85 23, 471 (1953).

4) EEFR BRET - 3R, 75 111 (1955).

5) Akerlob, G.: J. Am. Chem. Soc., 54, 4125 (1932).

6) Gregor, H. P., Belle Jack , Marcus, R. A.: J. Am. Chem. Soc., 76,1984 (1954) ; J. Am. Chem.

Soc., 77, 2713 (1955).
Summary

The influence of increasing portion of non-aqueous solvent on the ion exchange between halogen
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and nitrate ion in the strong basic anion exchangers was investigated.

1 Kg‘oz and Kgros increased with the non-aqueous solvent content of the solution, but Kllxrog
decreased,

2) The logarithm of selectivity coefficient was in linear relationship with the reciprocal of the
dielectric constant of the mixed solution.
3) The slope of the straight line was CI> Br> I for all the non-aqueous solvent and methanol

< ethanol <7acetone for Cl and Br, and ethanol < methanol < acetone for I.

Received May 31, 1958.
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On Some Radiation Medicines in the Market.

Kakuma Nacasawa and Katsuaki KAMETANI
¥ 2 X

TS L UCHEE, Vv <7 ARG LEIRTWS, REMT Py AREBORLHT 2EEL B XUT
DY AESREAANA Y — LT 0T, BEChH CORRT 2EEHINS . WIh b RROHHE T, HEHR
B OBEOMERAEDORE Thb 2\ 5. ZOMER lg Caud@n by, T IR FHIEEREAN TR L A KR
BhRE, BB S m e R TR D). LROPHOKZERLUICHEE (BR2), B LA Eafir 0K
T AHERETEH B LAt ok (R 3). Tiebh, ThHDERL, —EGMETLRERT LA, Thik
WKEET 3 L0TD, COREOHEEET, bhbhoBEOES L 2 ATEEL, KEAEAKE VK %
PR OSATED, WA THE L TWA2E, EEHL LTI BRIV EELDS.

2 B oo &

[k §EANE : AP Scaler, ~ 4 »% 1.6 mg, %h¥ 12.179%((National Bureau of Standards Ra
D+E-+F, No.2611. 197dis/sec (1954467 B 1 HE)), RiSvEyE s L, BUemEoWE L HIEL (%Y
g2, B COMHEL RaDD B, BXORaF 0afix 74§ =7 AR C LD ETH S (19584 3 A
29HEIE). ol BIOTEHIE : Tracerlab 48 Superscaler % FivCHl%E Li-.

%R AHOIMINE A—RERT OV ARREOR, B 707 AIHEEA Ly - R E A HKT
CELEGEELL, 40 1gpRB (R 2.5cmAF v VA A F — VD) ig—ic kg, fEEE L cm < 30~6043
BRRE L. Table 1k, F0HIEHETHS.

Table 1.
a-Activity B-Activity 7-Activity
Sample( 1g) c. p. m. ‘ C. p. m. c. p. m,
A 0 6.24-1.3 1.0 +1.9
B 0 6.34+1.2 1.43+£1.9

LE2 HYYADEE : WTRIFRCTEEL LIEBHY e 2By, SKREF» Y v 522 2B
&L, BTs ¥ 5. BEERR 10ce Lz TEML, ZREFEL, Rk 15ce Mz TorE 4, BEL
CEBHLZESLTE D, XLBHEHEE ce &ime €, KFEEEL, Bk 5T FRCEERY
L5, COEEY AEESEL, HBhy vy v AR IO LS Vv AOKESS SR L D, BER2cc ks X O 10958k
BRI bV W AW S ek ML CHEEL, ZOFETRC 10 9% 2 - F BRI+ U v A¥E 20 co A T LR L,
Pl 5. WTARREERCED LKA L CHRIEEE L, K50cc i CEnl, 7ve=7KI0GEEML T,
5 SR AEF ARETS. ML= O TAREEL, FRABCHEEZERL BRI’
ERLTRIET 5. Bokl0 cc &z Fil L, 702 8iE5REE Scc e THEO AT D ¥ TR 7 v 7T
MRS, BET A2~ 15ce Bz GELOHEL, WTA% 105° THEEL, &b 300° 11545 HImEA
LiDbh, Fvr— 2RmEEaLRETS. ZofgHE% Table 2Ry,

Table 2.
. Weight of Potassium . Potassium Chloride(g)
Sample Sample Weight(g) l Perchlorate(g) Potassium( %) in 1g sample
A 1.0108 0.1362 3.80 0.0725
B 1.0272 0.1408 i 3.86 0.0737
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= B3 HNEFOCKOBRHBONE : K233.80 %, RXU3.86 /b L3, T ZhHL Y v A
0.0725g L OM0.0737g 2 & b, BTV I =v sk E¥Tlgr L, K4 A/, B/233%. ThbeRBIIC
BL RBLRUCESKELT, LOBHFRLARLIHRY Table 3 1WR7.

Table 3.
‘ B-Activity [ 7-Activity
C. p. m, c. p. m.
A7 6.041.1 0.5+1.9
B/ 6.14-1.2 0.8+1.9

L EofEEnb, SEA, BOFsEET, A/, B/ OBEELIZLAYELVWOT, PKREIL3DLELDHT
EMTEBD,

s < [6)
TS OBEREA DEEIR X CBHB 2 i, K3.80~3.86% &%, 13k A Xz oo CKORE
BETh BT LuE.

L 5

1) Antonie, M., et al., : Anal. Chem. 8, 1154 (1948).
2) HAEMGHSR - BHERRE (ETs3Eain, p. 38

Summary

The two radiation medicines, one of which is applied to charge the bath with it, and the other is
applied as a medium to radiate body surface locally, in the market, were tested. As a result, the medi-
cines were proved to consist of granite pieces and contained 3.80 to 3.86% of potassium (K), which
gave almost all the radioactivity in the samples.

Received May 31, 1958.



11

FOKBRRBIC X % A RETE RO THIT (BE8HD
BIEO AR L 2 OBEMLFEDT (20 3D
ERER BFB W B F % H#

Studies on Radio-Contamination of Foodstuffs Effected

by A-or-H-Bomb Explosion. V[.

Radio-Contamination of Sea Fish and Its Radio Chemical Analysis. No.3.

Kakuma Nacasawa, Katsuaki KameTani, and Yasumasa Kipo

FANE LEL AT CRES W REO BRI, <7 v, » PFEORBAHO
BHSEORELIHEEFoOTE ., BREOHELVREICRL T, St o\ Tk 4 4 vAZBREIEL V-3
TompkinsD) DA X v, 187Cs Lo Tid Kahn?) io X »Hlkd —M%E LLEELOFEC LY, Thd
DB ROl . FOREA G EEREESES (Recommendation of the International Commi-
ssion on Radiological Protection, Revised 1st December, 1954) OFFARE LHEL, 4 LOERECONWT
WEfLtc, 008r--90Y G4 fR100g% 1 H OEHE L LB AR REDL/16TH 0T hs, WCs 1o\ TIARHIT
ot CRETKFROEET MY v A RIT STy ADKIVNE L, ZOEEILAVRHE CERERER
HIAEI N, AR RO TRV LRI BDTHS ) b,

HOHEE R BRETTISITINSER Scaler, ~ 4 »%% 2.3mg/cm?, gk 1 cm THIE L . $H3% National
Bureau of Standards ©» RaD-+E+F No.2611, 197 dis/sec, July 1,1954, % F\» 3.8 mg /emZ © 7 3 =
v AR T RaDD B, XU RaF oaffirr b, $Ack pH5HEL 1.66 TEIOAfHiX 8.54~8.61% T
b, (ElsEE ER2EI0F10H), 743 = AR, ¥ X ORI X 28 BELZHIE L\ Ei121. 54~21. 66
%Th b GUEHIER294E9 A26H), i Lo Th bEEROFFELHEL Ty, SENIEERE T2
¥, 21.54~21.66% @éﬁj%?’gm%@;ﬁ]%ﬁﬁbtﬁtﬁ%% 3 Table 1 dighicmLiz.

AlEAsE £BROLMEEE(Table 1, F2H104FH) DEREEORE Y, E8omd ¥~ in 5 HET
PEVF, BEEES 2 om T 20~303ERANE L.

£ lg OigstEE(Table 1, B 7HE) £kl g #RBM (& 2.5cm 027 v VAAF —AE, BHTH

L) e b 20~305[HHE L.

194 lg OFtEE(Table 1, Znb 5FE) ARE- b VIS, Kif k& dFiig s v 70T iR
B®OBPEL; 0 1grRBLICEET 5 X 5 ik, 20~304 Rz L.

R OHEIEe(Table 1, A7 5 37FHE) EiRM 1 ed B AV TRILL, KO 2RBILIKEHFTES X5
LT 20~305EHIE L.

S¥ERT Table 113, FEFI324 4 20 H25REEI0B13H ¥ TR A& e~ 7w SO O B RERIE O
BETED, HELEROD UV MIAT YV VAARF — VX BEFHELOMEILL T,
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Table 1. Contamination by Radioactivity in Liver.
N Date of Period of Area of Name of
0.
Sampling Fishing Fishing Fish
N. 0° ~E.160°
88 57. 6.10 57. 4.20~ 5.19 Kihada*
N. 7°30’~E.164°40/
89 6.10 # 5. 4~ 5,21 N. 8°15/~E,165°307 "
N. 2°30°~E.164°20/
90 6.10 2 4,29~ 5.20 N. 3°930’~E.165°30” Kihada* etc
N. 2°45/~E.163°53”
91 6.10 % 5.12~5.21 N. 3°18/~E.163°10/
N. 1°05“~E,164°
92 6.10.  #» B, 6~ 5.23 N. 2°5/~E.163° Kihada*
N. 2°30/~E.166°20”
93 7.1 » 4. 2~ 6. 8 N. 3°00’~E.164°30” Kihada*
N. 1°00’~E.167°00/
94 6.10 2 5.15~ 5,27 N. 2°00’~E.169°00/ Kihada*
N.. 2°00’~E.170°
95 - 7.1 2 5.10~ 5.27 S. 2°00"~E.172° Kihada*
: N. 10°30”~W.171°30”
96 7. 1 % 5.10~ 5.24 N. 10°30’~W.167°00” Mebachi* *
N. 4°30’~E.142°
97 7. 1 7 5. 2~ 5.30 N. 7° ~E.137° Kihada*
N. 2° ~E.167°
98 7. 1 % 5.14~ 5.29 N. 3° ~E.165° Kihada*
S. 0°03/~E.170°07/ ’
99 7. 1 4 5. 4~ 6.1 N. 2°02/~E.168°10” Kihada*
N. 8°20/~E.161°40” *#
100 7. 1 % 5.25~ 6. 6 Mebachi etc
S. 7°00/~E.130°20/
101 7. 1 4 5.12~ 6. 5 S. 5°00/~E.126°10” Kihada*
N. 5° ~E.138°
102 7. 1 7 5,28~ 6.13 N. 6° ~E.135° | Kihada*
N. 2°15/~E.177°207
107 57.11.14 4 6.29~ 7.17 N. 3°  ~E.174°00/ Kihada*
' N. 6° ~E177°03/ -
108 11.14 7 9, 7T~ 10.1 N. 8°30’~E177°13/ Mebachi etc
N. 5° ~E.164°
110 11.14 % 9.20~10.15 N. 9° ~E.160° Mebachi *
N. 5°59’~E.178°20/
111 11.14 2 9.20~10.13 N. 2°6’~E.174°11/ Mebachi *
1) To compare with data in the previous reports, the counts of an efficiency of 10 per cent of
2) To compare with data in the previous reports, the counts of dried matter correspondedto 1 g
3) To compare with data in the previous reports, the counts of ashed matter corresponded to 1 g
4) The weight of ashed matter corresponded to 1g of wet sample is written in parenthesis.

*  Yellow fin, Neothunnus macroplerus

** Big-eyed-tuna, Parathunnus sibi



IR B8, 3 : Fkigs
T OBEAEDHT (2D 3

e & SHAHETSROBIECS b RORBORETET 13

Table 1. (continued from the previous page)

Wet (Whole) Wet Dried Ashed
c.p.m. [c.p.m.D \é\;%ight c;p.m. c.p.m.D c.p.a. [c.p.m, DD c.p.m. ’c.b.m.l)&)‘ \é&;e)ight@
1.4 3.8 0.1910
3.2 1.5 1.3 0.6 3.1 8.3
11.35 30.5 0. 0426
9.2 4.5 5.8 2.7 24,3 65.9
0.6 3.0 0. 0572
0.1 0 213 0.9 0.4 1.4 (0.1) 6.4 (1.0) (0.0187)
0.6 3.6 0.1344
3.5 1.6 220 1.4 0.6 1.3 0.1 7.7 (0.2) (0. 0096)
22.4 57.4 0.1290
2.7 1.3 139 10.4 4.8 48.4 (4.6) 123.9 5.9 (0.0131)
1.3 2.2 0. 0532
4.1 1.9 222 0 0 2.9 (0.3) 4.8 (0. 4) (0. 0108)
: 1.2 3.3 0.1282
0 0 101 0 0 2.6 (0.3) 7.1 (0.2) (0. 0091)
0 0.6 0. 0431
5.3 2.5 81 0 0 0 0) 1.2 (0. 1) (0. 0095)
2.5 4.3 0.0724
6.2 2.9 182 3.2 L5 5.5 (0.5) 9.3 (0.9) (0.0170)
1.8 5.2 0. 0469
4.0 1.9 205 1.3 0.6 3.9 (0.4) 11.2 1.0 (0. 0097)
0.3 2.5 . 0. 0477
3.2 1.5 114 - 0 0 0.6 0.1) 5.4 (0.6) (0. 0105)
0.2 2.5 0. 0590
3.1 1.4 136 0 0 4.0 0) 5.5 (0. 69 (0.0135)
12.5 22.0 0. 0562
11.8 5.5 263 4:8 2.2 27.0 (2.0) 47.6 (3.5) (0. 0090)
0 ' 1.0 0. 0525
4.1 1.9 135 0 0 0 ) 2.2 0.4) (0.0195)
1.3 0.6 0. 0487
1.7 0.8 49 0 0 2.9 (0.3) 1.3 (0.2) (0. 0123)
2.2 4.2 -0. 0692
100 3.0 1.4 4.8 (0.6) 9.1 1.1 (0. 0180)
5.0 13.1 0. 0520
201 2.8 1.3 10.9 (1.2) 28.4 G.1 (0. 0125)
1.5 2.3 0. 0370
35 0.2 0.1 3.2 (0.2) 4.9 0.4) (0. 0058)
2.7 5.6 0. 0564
168 3.0 1.4 5.8 (0.6) 12.0 1.2 (0.0118)

actual disintegration are shown in these column.

of wet sample is written in parenthesis.

of wet sample is written in parenthesis.
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VSrOEE FlE0e AFE6om OHLMIT L D, F A~ CRIEZ R, BREP CRBREBEY LUK
b35. K13 0.5 ¢, COYFEFBRHD U CHEITEEHERE 2 KHE L3, 458cpm. 1, 143
cpm. (#7131 %) REHE I RIEERL O, WREEEL Y REAVES, ToRBHRTIERICEY L 7§
T 5.9 F B AR Y A CHREURILL, 10 %I CiD Le, ARmaiEy, FhelEshs
bOBEON. TORFEEY Table 2 R,

Table 2.
Ashed Insoluble Substance
Procedure
c.p.m. c.p.m. ‘ % Weight(g)
Dissolved with 10 cc
of 102 HCI 156 26 ‘ 16.6 —
7 164.7 63.2 38.4 0.1951
Dissolved with 25cc
of water 94.5 30 31.7 0.2593

WY, K5 0.5 g% N/5 ik 200cc KSR L, ThaREak s U, 1523100 cc THHH 0.5 cc/
min-cH » L7 Amberlite IR 120, 150~2002 v < = 20 cc £ 1.2 cm DB R X 1. ¥ N/A e
200ce, 0.5% > o vEE200cc, 5 % 7 = Vg7 vE = v K5 (PH3.5) 200ce, 5% 7 =vER7 v = v AEHR
(pH 5.0) 200 cc CHEAREEHE LB 16 2458 100 cc THHEL . R7ARER 2 ZEREE URBHICE LT, Fraction

1, 2, 3, 4, 5rli. RELURE 2O HEISCRRE I BEmi T Fr. 1400, FESE0EE, v vy
SEESTLOT, RBIAMEERDOREF iR, 7 v E=TKTHRMLTHrLERL M L. Table3 L

~ 7 v RS 10 g1299Sr+90Y &% TSR A Lic 0¢, Tabled iIHEREDOH Lavot DI DWT
Fo7bDTh%B. Table3d Cidglify 1080 K52 N/SHEC AN 1L 200cck L, T 25 cehTFHEEFE LD
DOOHEEEHZEL, Thh bREREOBEEL I Ui,

Table 3.
Dried liver Added Fr. 1 Fr. 2
(8.75g) 908y 4-00Y . .
c.p.m. c.p.m. c.p.m, % W(egl)ght c.p.m. I % ‘ Vgg;ght
122.5 0 0 0 0. 3555 96.3 78.6 0. 0400
120.4 14.1 0 0 0. 3305 90.3 75.0 0.0505
Table 4.
Dried Liver Fr. 1 Fr. 2
9¢g ; -
c.p.m. c.p.m. ‘ % W?é‘);ht c.p.m. % Wtzxgg)ht
a-Activity — 0 0 0 0
B-Activity 486 0 0 0.8635 648.6 133. 46 0.0370
7-Activity — 0 0 1.3 —

SR CIRA RS, 20 HETAE L, 9°Sr+9oY %@ LT b L, 74.46% Chof-. Tabled ¢it Fr. 412
11.6 c.p.m. BADBHI, X THEIRDbRhierolk. ¥BEEBEISRTALAD AR TR, SEEREES
DT, $08r (N A EFEELRWEE L, ZOE% 9Sr+9°Y O AR L kL Ta b L60.8uuc tin b,
4J8100g % 1 HOBEE L T5 L 107.88uuc e d, CHITEAEDL/16 iS5,

WICs@pEE Kahn 0FEE T, 18708 OEIELTATHE. 3 Cofifk 10 mg, HEasEeSce, ¥ V@R
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0.1cc, 187Cs871.8 c.p.m. k%M T 100ccid 5. ki E 40~50° MR L, F L& E87ent
5 10%%) 7FVET vE = A dcc REML, B30 SHEOE S E¥L0d ARHERCHEL,
TCERVVEYTF VBT VE2 T ALY Y AOEBWTALHT T A7 4 VX2 THEEL, HR (5 +100) THeL,
SERET VE=T K 2~8cc ENT. KEMLTI5eer L, 5 %KLY v & Tee &bz, BOSHET
B (RS LEET ). EBEEE D, WTARK 10 cc Ty, FORLIE L EBRLRIO LR A
5. CRCETERERT V= Al lee LT, BUBRLOML, LEELL DI TARK 10cC THEE,
BOSHL B RS U OKA L CHEREET 5. BOCRDEE ML THENL, 70 %RHESREE 3 cc Mz, IR
e v 7O T e 120° CREEROBEOLT S ¥ TkORESH SR, Tz AI5cc HMRT, HEHE SR
VY AERETCAICBLOETS. VVYEVTT VBT VE=V AEY v RS LR ERE 7 vE=T KT
METLT-DB 5 % K-S Y ¥ A UEWE 25¢cc M T, U VER, BV IFVERR LD, SLIERONY VAR
RERT vE = v A% M2 THTAIRTERL, HREEE, KLU TREED 1¥7Cs 2EILLC. FoOREEr
Table 5 4.

Table 5. k
. 187Cs in Filirate
Barium Barium Alcohol 187Cg
187Cs | Phospho- " Barium Barium q
Carbonate Sol. Perchlorate Phospho- Residue
molybdate molybdate Carbonate
c.p.m. | C.p.an. ‘ % | c.pm. | % | c.p.m. ’ % |c.pm. | % | cpm. | % |cpm. % |copm. | %
871.8 1.0 0.1 0 0 7.2 0.8 832.4 95.5 0 0 0 0 1.2 0.1
871.8 0.9 0.1 0 0 8.5 1.0 851.4 97.7 0 0 0 0 3.7 0.4
156.7 0 0 0.6 0.4/ 0.9 0.6 145.4 92.8 — — — — — —
Table 3. (continued from the previous page)
Fr. 3 Fr. 4 90Sr 4-90Y Fr.
- - Recovery -
Weight i Weight 2 Weight
c.p.m. y % ) c.p.m. ‘ % I ) % c.p.m. l % } 1)
22.9 18.7 0.2345 0 0 0. 0450 - 0 0 0. 0005
16.5 13.7 0.1960 10.5 — 0.0425 74.5 0 0 0.0025
Table 4. (continued from the previous page)
Fr, 3 Fr. 4 Fr. 5
- . o
c.p.m. ‘ % ‘ We&g)ht c.p.m. 1 % ‘ W?gg)ht c.p.m % We(lgg)t
0 0 0 0 0 0
40.5 8.33 0. 4675 11.6 2.39 0. 0460 0 0 0. 0010
51.8 — 0 0 0 0

L Lo X b, Fission Products 1@ 187Cs %% CHEERE o iR % Table 6 w7%3, AL F.
P. DHDOSH T, BixAw 1¥Cs % 1515 c.pm&MricdbDThS.
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Table 6.
Barium . . .
| Added Barium Caesium 187Cs in B—
» E.P. . 187Cs rrf’(ﬁgi%};zgé Carbonate Alcohol Sol. Perchlorate 137Cs in A
Recovery
c.p.m. c.p.m. c.p.m, % | c.p.m. % | c.p.m. % | c.p.m. % | c.p.m. | of added
l 137Cs (%)
A | 18740 — | 7.5 0.04 0.4 0 11 — | 631.3 3.37 —_ —
B 18740 151.5 { 7.6 0. 04 0 0 10.8 — | 768.3 — | 137 90. 43

HEOHRE, b, BEERvy v Ak 7 L 2 — VRN DI TA SR DHE, PBEORKIE SN, 9% Mk

OEINERT 137Cs #EE LS 52 L% 0%kD T, B 10 g SNl CIK{EL, M (5 +95) 100cc i
PLEDOWccon v v FEBPEL, BH D Icc ZEE L LTHWE. FoOikEs Table 7123,

Table 7.
Dried Liver .
(9g) Cesium Perchlorate
c.p.m. c.p.m. % Weight (g)

7 -Activity 20.5 0 0 )

B3-Activity ‘ 292,5 I 0 0 0.0318
|

LIV HAEREROFMMARRC X 5 BEOBRYH D 100, ~ 7 e EORAOMSELE L. &8
WOBHA TN D B D B0k, O TRHCH LG DDV, 0980 &4 4 vREHIRE oL,
BCs Y VEY T FVIET vV E =Y AR B TAE COBSERY 3 o ioDTokE R, 197Cs 1144 b an =N
DyDizht, 90Sr+-99Y CLIARE 100 g CEAIRDL/16% M Ui,

3 ‘ ik

1) Tompkins, E. R., e al., : J. Am. Chem. Soc., 69, 2769 (1947) ; ibic., 70, 3521 (1949).

2) Kahn, B., Smith, D. : Anal. Chem., 29, 1210. (1957).

3) RRERE WRE—: BASRPARIRIN  FRMSME 2 A4L

1) RIUERE WNIE— B, WO - MM E 4P 9H, HAESARS (BEE) 35,

Summary

Radio-contaminations in the tunny and sword fish liverscaught in Southern Pacific Ocean were
examined. Some liver samples contained fission products, and 90Sr-90Y, which was separated by
ion-exchange resin, in 100 g of fish liver was one sixteenth of maximum permissible dose, but 187Cs
as not found.

Received May 31, 1958.
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A Simple Determination Method of Organic Halogen. 1.

Takanobu Itar and Toshiaki NaxasHiMA
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FamE A vy vORERICL Carius ¥, Pregl oWk, Parr BRI LHF YV ALT L

VR IR B £ B8, WG EE B ED L, SehonigerD) 2 O3 Uic Rk seE, B

PERMEEATT, BRI 25T, Tk Viebsck® 2% o) & X D RET S it Fig. 1.
* o7 VKR AEER L AR D L X1E, BRI, TRONT, ERETR
Ex5s 5. SEESE BRLAHOBEC OV THRE LRRERETS.

2 8 () WEA7IAaY, HLECRT LD ePE250cen X 4 AT —
v Fo AR 522, ¥7 AR 2m FHOB&RYET 2HERY
BET S,

(i) 3 7wv¥avy b, P 10cc, 0.05cc DHBEOLAH LD,

SEzof () S0ZEEMLASHK () 2 NAKBME» Y v A, i) B
HHA, BRVSADOLDEEOEERAVS. (v) 2NEEE. (V) xFrvy
FiRF VY TATER, 01227 —flixFnvy VTGRS L 0N0.1% 2 %
SRS LY T TR D SRR FREICETAY (V) FF v e T vk
SRV, BEENEATED, AFA Vo ¥ o 25 VY TN vERER N N/100GE:
LSO, (viD) N/100REE Qs v Ch v o7 vikEERE X D
w3, (vil) BEHEEK RSemoPIBERE 1255 Lich O, MAK vy
VEGERLD.

BfeE  EIN SmeE T EEN T mg RIS 5 EE R EIR R LTRBET
BE L, %2H0 Y5 CERERCO R, Hbr Lo 1 SRk BE 7 v ¥
VITOEMATCHRAL, HA LaelomL s, BIHY 7221 2N

KEMED Y v 2% Loe, 30%EMLASER SRS L UUKIOCCR 2 2. 7T AT poem —t

WA AR LHIFAL, 7 7 A = IOLS IR CRS rig 2

L, FTCORLIE, —FHRE L VBEEEDDOAIFRD
PR KL, BB 5 A 2k, BRLTFk
DEBI X S EE LRSLEREES 85 . KR,
LiEUiIES D 283 b 105 HME L, B0 b hioky
M, EELTREET, B Bk XUa&REKT
b ARSI SN @K

i

#

%ﬁ77%ﬂ%@mtmm%bfﬁﬁm5%ﬁﬁﬁb,2N%@3w%m11®%kb,Zﬁﬁﬁﬁmﬁﬁﬁ
6.:%%%ﬂbt&®,X%WVyF-}%vawvﬁﬁlm%mz,2Nkmmﬁuvkﬁ&ﬁMLf7w

a) @%10#01,:ﬂK%ﬁﬁL?bﬁ%79xz%%<WOTxHﬁ+ﬁﬁK%5,%LE&@%@@
FMET Ulck 13 1 SRR I 7o b © L B LTl T i Xw.

b) Wﬁ&%ﬁfoﬁbéchﬁﬁgﬁ%é.Eb<ﬁﬁ%%%bf,%%HDTTﬁE%ﬁkK,Nﬂml
B CHRENEEREL B REBUR TE %,

c) %Hm77X3mwK%éL<v%@f,%ﬁoa%ﬁﬁﬁoﬁmﬁﬁm<v:aa,%%m75x:ﬁ
B B, BT IR 2B L THWIAAEE R L, £07 7 A2 L A, HEEO7 723K
%%%%ﬁmxﬁ%%ﬁaﬁ%ﬁoméxh,ﬁﬁ%%%kf¢ﬁ@%%&bb,:naﬁ%LkﬁBﬁ%éﬁ
5w, '
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B YPEE L, REN/I00MERE ML THRT 5. ZhicH F v o7 vkERrnel0cci iz, N/ 100570 CHEET 5.
I RO T CAEREREAT & ON/ 1005 D14 T B % B O N/ 10050 1385 X D 25 &, B3,

N/100%%% 1 cc =0. 3546mgCl N/100p#% 1 cc=0.7992mgBr
ERER £ 1REBT D L5 RPEC oW CER RO,
Table 1
Results of Determination
Sample N/100—H,SO, Cl or Br (%)
(mg) (co) found. calcd.
1, 3, 5-Trichorobenzene 15151%158 ; ggg gg gg 53.87
N-Methylephedrine - HCI S 3 %81 16.72 16. 44
-
P-Nitrochlorobenzene g 3(7); g ggg gg gg 22.50
, 17.265 4,401 9,04 9.07
Chlor-Trimeton 14.988 3.838 9.08
2.894 5.942 72.81 73.14
BHC 4.518 9.323 73.17
I 15. 145 8.926 20. 90 21.03
Vitamin B, 10.785 6. 463 21.25
, 5.317 8. 568 57.14 58.30
Aldrin(#) 5.569 8.981 57.19
. 6. 240 9.808 55,74 55.85
Endrin(#) 6.249 9.808 55. 67
o 6.179 9.764 56.03 | . 55.85
Dieldrin(+) 6. 044 9.549 56. 02
?-Dichlorobenzene (75 ggg ? ‘3% ﬁ éé 48.24
. 15.882 7.096 35.71 35.82
Bromura 12. 654 5. 689 53,93
9.633 4.324 35. 87 35.83
1-Brom-2-Naphtol 9.002 4.090 36. 31
, o 9.839 6.514 52.91 52.75
5.7-Dibrom-8-Oxyquinolin 13, 471 8. 965 53.19
. 14. 452 10,324 57.09 57.50
p-Brom-Phenacyl Bromide 14932 10. 165 57. 08
Bromthvemol 9,175 4.033 35,13 34.88
romthymo 8.927 3,912 35. 02

) Results of Elementary Analysis

C% H%
found. caled, found. caled.
Aldrin 40, 33 39.49 2.65 2.21
Endrin 37.70 37.83 2.32 2.12
Dieldrin 37.52 37.83 2.51 2.12

B B AR ARLEYL DARCHETASELYE L, FOMEETERLAICE D TlIE-0. 3%, B3#%
me%ﬁnmi&5%ﬁ&oh.tﬁﬂa—yywn&VEVG%ém%%W&OMLmﬁBm&@Ok.:nu
EDLODPRAMEL TRIET DINCHERT 2 2 S CELDRSD, I OB LTRSS .

# 8 1. Schoniger L THEERE L XERMAMABRESBLT, +¥oo7 VKB THEET A L
i ERICIVWHER TS ok, ‘

2. HHEAPTRELNELFXRWOT, COFREROEYE, £OMELRhTEHD.
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1) Schoéniger, W. : Mikrochim. Acta, 1955, 123.

2) Schéniger, W. : ibid. 1956, 869.

3) Viebock, F. : Ber., 65.493 (1932).

4) Analytical Methods Committee ; Awnalyst, 82, 378 (1957).

Summary

Various organic chloro- and bromo-compounds could be determined speedily and accurately by a
combined method, i. e., a combustion method reported by Schoniger and a titration method for chlo-
rine and bromine with mercuric oxycyanide. The deviation was about +0.3% for chlorine, and ca.
4-0.59% for bromine. The samples determined were indicated in table 1. p-Dichlorobenzene gave
low and deviated results, and it seemed to depend upon its volatility.

Received May 31, 1958.
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Color Reaction of Vitamin C with Pyrrole

Shuntars Ocawa, Yoshitomo Kocui and Hideko NisHIMURA

EIR RE o R
Part [. Critical Studies of Original Report

¥ oz ¥
R. S., TipsonD{Z5 & Fe-L-7 A a4 vE (BTDAsAXZE) OV 7w NERERC € w ~ VR HTZ T
50°CiemaT v, BEEEL, REIGHDASAEOTL-7 A2 v CVIBR(L FASA L 320 kiEEThho L
IR LT, ARSI RESERHD i AsA s Y ORBAIORERS : LTHRASN TS
Z b ARSI OV CBR LR 2 HET 5.

£ B o ®

US.P. XV 0&3 3 AsAISmg % 5 % + Y 7 v L ERERLSce i L, FEPERKIZ00mE E iz T 1 L L iR
b, BUICER Scc XKW, €~ LML, BRERE, 50°C OKKBTS SEMET 5L E, FREE
T5.

Lindics boBR UIRR TR

1) EROBMEC LS LEREXETSOLTHERLI L. £2T AsAlmg/cc DIEWC D ERD i)~
vi) DERFIT O,

i) vEER 5% Y 2 e VEERONGRISED 2 X G, BER ERR PR TENE, B A UE FLEE 2
=vEp BEEEB 7vE=TK KBLFPY Y AERCHZICLLS, PV VBB L BEWL, Kt
* X TR L OER THOTMIAW Bitgwn 2 bbb ioT.

i) 7EHEROAEYER L, TROMEEER (BHAFHAATF) 2BERLV RoeD I L v R Licdb 0%k
500mg PFoEH LB EEIR R R bikor.

V) RCBEORERIEERC L 5 ASADTREIRAS Th 2 1Hc DASA 218 DICERLAS R LI b »
BB DASAREE L Chobh i e dic L 530 L F L, IDOFHEE X VoA BEED © ok
KECET L oo Ta YREEY B ok 25, AR THEREB LW, ChERILT 5L
L 4 10020 AsA%EIL L, AsA 3% kA SEEANC DASA KBR{LS N TZDE F LD TS L AUHIBA Ut

V) XD iv) OREEFED SIS AsA O 1Y 7 v VBRI JUTA XA 2 v R CEREMCBLL
Foh Ok, FEMH:500mg THER LR O REY AT B EEOTERRER — ThH 2T, iv) U v) Ik X
v, TD%f #@sz‘a%&wmmiﬁ Bagi DASA wBbT B0 Z R LRSBe Tz L A EBFED Lis 2 &
Diphots. FFCEELE v EBETE Uic DASA o THTERETH D Z L BHIALT.

vi) ;/mm@@%bk%@ , BIKD REMERE LS Y BREAL TR, REERLUCRERIAL TS

e, BLE D~vD)OREC X b Tipson O 5 FEIME b2l D TARRZEIE LROFEEFTI.

vil) B AsA O} Y 7w AR XU X EERATRC = ¥ WA N % CHiske DAsADEW( 1 mg/ec~0.1
mg/ce) TR CHRD b, BRISRENLHRELEL, KHO DAsA ORE LT 5, PR OEE
B LB, £ LTI ASAD ) 7 v VEGYs & U7 2 & HERETR ( 1mg/cc) T ¥ v — A& TR L
PRSI CES BBTS. chidfehre v rHPDEETATDEBbRE. HMEOEEND 2B
DASADBIAHR CET ARG ThH 5 & LEESND.

E2EEAETIRHR

i) AsA ZESBRLT2E



22 oA R R #RE 5765 (HBFN334E)

AEFROASA % 2 v IR L 0T 100% DASA ligfbe ¥, SFOMRIL L & Do\ T RES 2L = 5, 20
~S0%BRLOB BN E B R &, 100 (b Ui & BUCIEAIC 2 & ) CREER L= Dieo\us T
BEARESO XV, b bERORAISEE 5 DTk AsA ORET 5 ENHEN LV X 5 10Eb
ha. '

i) IR T Bk ~

Tipson DHHIILFISREE % 50°C DIFR L ik~ Th B HREDIET X 2 BECER LT enDT o DK
RN L 2D, BERDL B2 YREOWTHERCTARL 2T OB A ThHEEEE - 1= b I IXEEL
S0°CEAFHAETR B\, #I55°CLl RITTe 3 & REICHE LS. MIERENL 5 SR ES T ERELEDBe
RREEZHES. LrLi1) ROSERHBICLHRETIE, REDKEI R L CRIGEET5°C % Tie k¥
THFEYET 5.

1B ok
Tipson E&ER Uk, ARRISIEBIZNC DASA i3 5 FISTChoT, HEIZ Y Y 7 v ABEREIA

RHAOHST Iohob 2 2, EMELRC L NTED. & UTEER bIEHER TR Th = v SRIK RS
REVERFC e CE B, FARUREER 50°C, BRNE 5 Ak lsFadaisiie b\ & & 7g XAV L.

B2HE BREREOR GRS RIETRE

Part [. Influence of Acid Clay on Color Reaction
¥ 2 M

FEDIREER LAV B8 5T, BEMIE L ahole s ¥ & D fehikif o U.S.P. B X A1E
HR DR Y i Table IiiBiF 2 £HEOWEHI % ASAD 5 % 2 X BTRAYTE 5 mg/ 5 cc1z0. 2g ToMmx TEBI8k
L%, HERUAOEEINIEEN S BE T RIESREYET AN, HEROWEBERIE L WFEE L 2T
BT ERFERUICOTHEED 2 v FER(L L1 DASA K ISH L & & AFRICSEE 5 2 Ut 0 RE DML
BEND L wBor. HEOEENS L CHEPCRIARMC T 5 EEMBETFREE I AT WS &0 L
L. UTFXoERBEROBELYEHETS.

Table |.
Name of Adsorbent ) Batch tested Intce(ﬁgil;.y ‘ Remark
Acid Clay \ 8 ‘ + (
Activated Acid Clay ‘ 7 | H ‘
Bentonite ) 1 ‘ + J
Kaolin ‘ 1 I — 1
Adsorbent Acid Clay ’ 4 [ H ’ Superfiltrol et al
(foreign made) Other Adsorbent[ 2 ‘ - Florisil and Permutit T
. Anionic 3
Ion-exchange Resin , 4 ' — Cationic i
.. qs Natural 3
Aluminium Silicate l 4 ’ — ’ Synthetic 1
Activated Charcoal l 5 ’ =+ 11:1(1).1!:15(1)11021321%650"20, 5min.
Aluminium Oxide l 3 ‘ — '
Kieselguhr ‘ 1 ’ — ‘
Others
Silica Gel | 1 ’ — [
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Name of Adsorbent ’ Batch tested ( Ixsccc)—:lr?sri ty l Remark
Crushed and powdered white or
Glasspowder ‘ 5 ‘ - blown Ampuls
Others Powder of
Seasand ] 1 ' — ( 100 mesh above

4 Strong Blue Violet Color develops
Key + Blue Violet Color develops
— No Color or Pale Blue Color develops

Z B o 8

RIS&4O#%ET

i) FUSRE X W

MR SEr B EISRE LB oW TRFE LIk 25 Table[ D2 <, FEREROBA & £ D 50°C,
5 ZMECILIE & A ERERT60~80°C, 10~15 SiiatR b R\ & L itbnofe. BT OREL 70°~75°C, 10~
125/ T,

Table .
, N‘ 1 min ‘ 3 ’ 5 ) 10 ‘ 15 ’ overl5 Remark
s | - | - | - - | 1 + All Acid Clay does
55° ‘ - ‘ _ \ — + ‘ + ‘ + not develop equal
60° ‘ ~ l — ‘ n n ’ m ‘ Dark-qla;g:n color intensity.
precipitate
o | - |+ |+ | | D&i‘gﬁf&?@’
Z e i I S T

i) EERtoE
Table | Rt L, EHRIZALORNEL KRB EEETIERACES2Y, BOLBERSEELRLY,
M E D I Ul 0 3 BB3% L R L ORI A X0 THLE ORI 0. 28 LEDTC.

Table .

Acid Clay .
M A ' B \ Remark
Acid Clay

50mg | - - | filtrate clear
100mg | - | - | filtrate clear
200mg \ + ] + tiltrate clear
500mg \ n ‘ 4 filtrate clear
1.0g | H ] n filtrate faint turbid
2.0g | s H filtrate turbid

— No Blue Color develops
Key -+ Blue Violet Color develops
4 Strong Blue Violet Color develops

iii) AsADEE _
AsApgapsit. Tipson O EE D 1mg/ce BEV. & LTHE L REOMBEIILA L\, Table [ .
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Table .
Concentration of AsA ‘1Ing/cckoor/cc}zoor/cclloor/cc[ 507 /cc ’20T/ccr 101/cc | 27/ce
Aliquots of Sample Solution | Scc | 5ecc | sce | S | 5cc | See ( 5ce | S5ee
Color Intensity B -] -] -

+ Blue Violet Color develops
Key + Pale Blue Color develops
— No Blue Color develops

iv) -t ORER

Table | ©Z & ARREGTEAIGRTELWEER L BT 3N 0B LET B0 L,AImwﬁﬁk?
ME2RELEYBEAFL, TOARGEOME- SO 1 ELROL T ORER it L,

V) ERIOER Y O o

TRRIC DWW TR S % 2 2 BRI X 00 1 % BN R D RV D5 4 & BRI AL AU A C 3 B IR R 2 B >
Hreli.

SEROBINIEL

Tipson DFRH LI LA EFRBMRIUER (620~625mu) %Ry NBEEOFEMES X OFRENRD X< kel

D TREROEREL I LR,
S aERT O

D BRI AsA ki BEMERE

SEMRIEHO TR & 4 5h 2R+ O ASAICKIT BM{EAE L T-<7o. FOHEE LT AsA O 2 2 S
¥ (15mg/15cc) HEAVERL I X OTEMER T5 ) ¥ ¥, FRNOEE AsA %2 v SEECRSE Lic k - A1EH
RCIIEE A L DASA REBLE R T B DR LI 4 i1 0810 558 g LBEEhToin. koo
BETEPIZDASANEEL LT\ 5 & 2 13BN/ N O 83 BRSSO CREZR L -,

Ll DRSO U C R Ao BRIk B L 5 AsA DR {LTE I,

i) EEMWEToOMHE, Bk X oKtk

RACHBER L 1 g2 AT L, 5% 2 X HRAES0ccR ML TIRD , BOSME LI LS 1 cer Hle 2 v SEERL
TIRIDASAD 2 X HERATE (0. 1~ 1mg/cc) dcciTMiz, v~ 1o ML TREIRIL 25, ELWEE
é&%bt.Ltﬁof%@%@@%mxa%@%mmmgmfma.%cvai%m,7»wuﬁ,m&6m
HUTHRE Licz o5, ST 2 ks TOERC L0 #lish, BET52 0L, « oORT M
LR, DKL L ThbNiawh DERRS TIRic s LHEE Ule. Zokohile, HIRCHIH L 38 80t
%@iifuiébtbﬁ,%hb@%ﬁ%xy%@itm%@m%#bk%om%@?é.LtﬁOT%®¥
IIEAER, MR SHH I h AN C U SEEBEEGRIRT 50 S ARISOFH L LTRSS Ch B .

iii) B4+ v 2EEEn

%:fvaFv,Zv,Qf,m“,ngNr,MwiCw,m“@ﬁ@itmmwm%&mvrééﬁ
RIERE M~k 2 AFe 1 X OCu I B e 2 B = L &b ).

Iv) EEFAKs v=1297 01k b Fe, Cu ok,

Table V wndind HEc o TR AhoMHMELIBE L TRV, & R 1 e 109 H % v
HAE 10 2D L b OBV, SR v~ 277 7 1 X BBA A v DO (ERIFEHE R
#No.51A, EEE) %fFokk &b, Ferr, A, Mg 23l S ho ¢ Ca it S Rinhvolc s b
LCEBHERTIFe ths r Bbhs,

V) IRYESYAUR L HhHNE & O Lh

KEFMFe T o k%%??étbﬂ%ﬁ%@ﬁ%o<b7hMeV®EﬂT @E%%KA By
U THIHTR L B L.

a) SEEERMEFO KSR
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Table V.
Preparation of Standard Ferric Solution and Acid Clay Extract

‘ Iron Alum 0.87g \ ‘ Acid Clay 25¢ ‘
| |
add Water 100cc add 1% Ozxalic Acid 500cc

I S i e
. 1oce Aliquot ’ Heat and Extract

| 8
add 109 Ammonia Centrifuge
Water J
| \ |
| ] ‘ Residue 1 \ Supernatant ‘
] Filtrate ' ( Precipitate ‘
Concentrate
add 5 % Oxalic Acid Under Reduced Pressure
[ Standard Centrifuge
Ferric Solution A l
| !
Evaporate _ l Residue ’ l Supernatant ‘
Ignite
Concentrate
Under Reduced Pressure
‘ Ash '
| . . Evaporate
add 5 % Oxalic Acid _fvaporate
Ignit
Standard _lgnite
Ferric Solution B lL
! Ash

add 5% Oxalic Acid

Etract |

TableV OHE% 2 fEHBR L% 0. 2cc b BIESAIK B 0. 2cc DAsA 5 mg/ 5cc it % TR AR
BECZAESR L (0. lccTRERITEL V).

b) HEEEOHR

EREGERA R Y RO —EEY L b, RILL, BOhERE % 10 BERCAR L ORRIEL L, ¥
vy Ok kb ERL, BREALRT0. e HoERERDIL IS, eSS TR 56T TR 5
07 CHEHOEITITE—-T|L T 5.

BLEE X b B sRER o RESRETFO—oik Fer Thb L BB LTI WL RS,

#% DAsA (Nutritional Biechemicals) %R -84

REOERIIT ST 2 vEET AsA RELLTEL DASA OERIEOW T2 D THD OTH & Fh
DAsA %R\ THE L.

7ot Table V] o=k &, DASA DBEEEHC ¥ w - VEERIS Il v &Rk DAsA » FIEER
BRET 5 SEBEE L ORMMTE & N EESER AL 5 L BEBYETS.
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Feri Lz O Cutt OHEEERES] 215 0. 1 BTIRRIAR D22 M 2 C bR 2RI A0, & L OWic
= 7R DASA RIS IEIES B 2 vRA ¥ LRED 2 UR/A 4V RIEM 3 R SRR AR, Lient
D TCCu DEMIERICIL 2 YR, F VOREENKETSH S L 5 IBbh b,

Table V.

DAsA Crystal

=1mg/cc=| 4 Oralic Solution ’

Solution

|

1 Todine Oxidation [

l

4 5cc Aliquot ’ ‘ 5cc Aliquot (

‘ AsA in Ozxalic Acid

T add KI | L
) add 0.1% CuSO, 1drop : add Standard add Acid Clay
. - : Ferric Solution Extract

j i bi S i
\ add Pyrrole 1 drop ‘

b i bi Vi L

‘ 60° ~ 75° ’

-—

i j i i ‘
‘ Blue Violet ’ t'Blue Green ‘ ’ Blue Violet ' fDark Green ‘ ’ Blue Violet ’ ] Blue Violet}

(Blank)

Eo2BEOBRE

AEBSC LA N ES ARy R 2 %:%E L, TOFERLEFELE A Fethb
ZERMER LI, o Cu SEB/EHETS - L 23z,

F3H EOERMEHORKRME
Part II. Specificity of Color Reaction
b A N §
FEDURIEC I\~ TFe 3 L U'Cu 0 2EMBERIC OV TOAEEMEAY), sk AYk L o s
EBWTREASND % X 5 ifbAPe A LSRR 2R Ui,

£ B o

RERTYED 5 % 2 2 BR (5%) VRRELEIMAERLRITL L, BEEWIE L L 0. 15 1
TEE AW TERISEZITo7 L 2 AT A BEA LR fnhvore.

ThbOLREER 0-+7 I BEBREMT AV F =V, B FT 7 b= A SV YY, JUTFY, sxy
B, ZAavBarv g a, 22, BEE, yATy b, RV =VER, *EERVATF 4 v, #l-vAF Y, ke
Fex/v, *€23vB;, * X 3vB,, ¥V amR, =V=y}b, RV =R, %S~ R, BHE, *ERE,
P, *==2F VR, (x ENIEHT O ERTZTh 52 BEROBA MM Cu il Tuin\) 3 EE R S
Thh. :

R, BRI AR Tik Table V] 022 <, 7o 9v®), 7ri4vF v ORI ERAEREET,
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=ve U vl $EE0RSES ThoR), 0. 1%ERCT A LI VED LR,
B R RIE ) 2R = AR IEEO RS Th 5 L B, EEcFe 30t Caie X 5 2EMREmA s EH
ha.

EIBORE

AE S B3 5 Fer B X 0 Cu DL~ D&Y oW USH L L 25, PY BV = R D HIER
B Ehh 5.
Table V].

Acid Clay or S,
Name of Compound Structural Formula it’s Extract Fe Cu

O0—-CO
|
CO
Dehydro Ascorbic Acid i i
HC—-CO + + +
(DAsA) |
H..-C--OH

|
CH,0H *

NH—CO
I |
Alloxane co CcO + + +

| |
NH—CO

NH—-CO CO—NH

' | VS |
Alloxantine cO Cc—-0—~C CO + + +

| | /| |
NH—CoH0” co—NH

Ninhydrin ‘ H éO + + =+

Violuric Acid coO C =NOH — — -

Barbituric Acid CO  CH, - _ _

. |
Parabanic Acid cO ’ — — —

NH——CH,

|
Hydantoin co ' — — —

I
NH-—CO

L-form and D-form also develops same blue color
Blue Color develops

No Blue Color develops

Under different condition : blue color develops

Remark

ol
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WD RSB R MR T S O R AR OB & 288 E, KIS TERRAH O FIRE—F
KR IOEEPR v < 77 7 4 B LEHRER 0 e AR S i S e e 5.

% [

1) Tipson, R. S. : J. Am. Pharm. Assoc., 34, 190 (1945).

2) U.S. P. XV 68 (1955).

3) Roe, T. H. : J. Biol. Chem., 152, 511 (1944).

4) BRH : HAREZER 3334, 7 (1E18).

5) Kappanyi : Science, 101, 543 (1945).

6) /NI 2 Ak, 70, 77 (1952).

7 BN OTEENEEA-C Bl v~ 277 1 GRSEHERD.

8) Resnik, R. A., Wolff A. R. : Arch. Biochem. and Biophys., 64, 33 (1956).

Summary

Color reaction of ascorbic acid iz, dehydroascorbic acid with pyrrole which had been originally
reported by R. S. Tipson (1945) and subsequently accepted in U. S. P. XV was critically examined.

Though reaction media might be altered to other diluted acids such as solution of metaphosphoric
or oxalic acid and oxidant might be change to iodine solution instead of activated charcoal, reaction
mixture should strictly be kept at 50°C during color development. However, ascorbic acid was halfway
oxidized to dehydro form and the remainder kept unaltered, clear coloration might be obtained after
warming at as high as 75°C for 5 minutes.

On substitution of activated charcoal with japanese acid clay, a beautiful blue color appeared after
warming at 70~80°C for 10~15 minutes and this phenomenon was thought to be based upon the exi-
stence of ferric iron which has been eluted from clay into reaction mixture by dilute acidic medium.

Heavy metal ions other than iron were not potent except cupric ion which was only effective with
the aid of iodide.

Both the original reaction by Tipson and this new one were highly specific to tricarbonyl compounds
such as alloxan, alloxantine or ninhydrine and the reaction mechanisms might be expected to be clo-

sely relating though they were remained unexplained.
Received May 31, 1958,
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2 —HYADE~TFw ST 7 ERE

WA EE K B &
Polarographic Determination of Mersalyl

Masamichi Furii and Hisashi Sato

FANE EREHGELIRIN T 2RI L OME T RE —KEOREEET L bbb, £~ 7
w75 7RG T

OCH,COONa

/‘\ /CONHCH,CH(OCH,)CH;HgOH

J
&6:&#%&6%5.waﬂﬂkm%h%Dmmm%%ﬂﬁ—?wf774—%ﬁ%b<m6ﬁ,%%O%ﬁ
&Komf@ﬁ%@NBhkab.~$Kﬁﬁmﬁm%%®m¥%%%ﬁmﬁ%@%f&D#OkBhtﬁ%
AREREC T D 20, SO~ w75 7 B T LTERTH DT, FELIUTARLEY
OR~F v ST 7 EBEECOWTHELYDONS.

£ B o K

# B AR VIEERTER - w3 7PA-101 . KRS T EMITh =69. 0cm, open circuit T,
t=4.01sec, m=1.44x 10-g sec-l, m2/ot1/6=1.601. EWAEOPIBESIL S00QLI T T B2 5 iR-drop ik
ERLUIC.

Mo <~V Lo, 2.5MNaBrkyug, Britton-Robinson REE, 1% €T F VKSR,

B OE <=—9 Y ARELT V2 - AVEERIEEK S ml - EEK20mI -2, 5M NaBr 5 ml—>» £E %7 Va2 —Jb
50mlr LCEEE RO D, cOBSM N LTETF VIR 1 iy, SRV AYRGELCEL -0
37 4 — %175 . EEHERT Kolthoff-Lingane & fiv-fc.

R LB
<= —H YLD~ Fw ST L% Fig 1IGRT.

CURRENT

+0 +0 *0 x0 +0 +0
VOLTAGE
Fig. 1. Polarograms of Mersalyl
pH: 1.3.5, [.5.5 1. 7.0,
Iv.9.5, v.10.5, VvI.12.5.
C., 1.0mM, S., 0.04uA/mm, 100uF.
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PH3.5~12.5 T\wh b 2B 2L, 1 BIROBWERIIEEM <% pH 255 L /s 5ie o TR~ ST
%05, Tk ) ERICE pHICRBIR — 22 R, 8 2 B0 NRE LS pH $BNc T pH 238 < o BIEE
DTEANBEEH L TN 3. EECOW TR TIRE 2 BRO SR A0ERE L, 7 A5 Y Al cIXmES
LRRTEEL LS. chboREY Tab. 1 wiRd.

Tab. 1. Polarographic Behavior of Mersalyl in 50 Per Cent Ethanol

—E1/2
pH (vs. S. C. E), V. Ia=

In 0.25 M NaBr, 0.16 M Britton-Robinson

Buffer, 0.01% Gelatin — 50% Ethanol.

3.5 0.14 1.75
0.39 0.55

5.5 0.40 1.03
0.71 0.50

7.0 0.59 1.10
0.92 0. 47

9.5 0.61 0. 87
1.11 0.90

10.5 0.61 0.87
1.12 0.87

12.5 0.61 0.85
1.31 0.89

% id/Cm2/3 t1/6. m2/3 t1/6=1, 601.

Fig. 1, Tab. 1. X 9 A TR HERCET A EHEPHIO 5Ch 2 = L AL TH B, L LichispHS. 5~
12.5 OE 2BERICTH IBARE L > TN TERE L EET 503, 740 VEREL I B it o TREIE
REDVNE L oo TnB, & BAEYBE 252 LIXTAETHS. pPHILD il W5 L BE L OGRS
Fig. 2 @R/,

z
g
]
S0 F Fig. 2. Relation between Wave Height (Y)
and Concentration (X) of Mersalyl
40 - . » at pH 10.5
2nd. Wave
30 | /
/ 1st. Wave
20 |
10}
1 1 1 1 1
0.2 04 06 0.8 L0 mM(X)
2y S 1

) ==F Y MIRGHTIL PHI. 5~12.5 BV TER 2BWREL, 08 2 RIEIEAM AR L, M
BOLERMEM ORI P HO B  Te It o TRBINEBI L 7S, 7% U IEGICIRE 2 B 0BT D %
PREENBENT S o L 2T,

(2) PH10.5 k) 2 Wi I A CEERCE b X Q HBI4%, 200 Li- Phenylmercuric
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Acetate?), o-Chloromercuriphenol® D4 ¥ 13T Mersalyl B35 2 L W8T,
AFFFE i LB X W B EEER, HlEmE T 5.
pa fak
1) Benesch, R., Benesch, R. E. : J. Am. Chem. Soc., 73, 3391 (1951).

2) Sato, H. : Japan Analyst, 6, 166 (1957).
3) Ibid.:THIS BULLETIN, 75, 50 (1957).

Summary

Polarographic behavior of Mersalyl in 0.25 M NaBr, 0. 16 M Britton-Robinson buffer, 0.01 % gelatin
in 50 9 alcoholic soln. has been investigated.
The polarographic determination of the substance was possible since their wave heights were the
best proportional to the concentration in the pH 10.5 and concentration range of 0. 1~1.0 mM.
Received May 31, 1958.
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HELEMDOE—F v 75 7 X A% (GEL1~12%)*
i &
Polarographic Studies of Some Organic Compounds. Y[~X[*
Hisashi SaTo

(BIZR) p-e Fed o7 et 7./ vDX—-F w57, —
}[. Polarography of p-Hydroxypropiophenone

i hE FEPEECS L RT p-Hydroxypropiophenone (P.H.P) 13 v ¥ v KEE#KE LTS 7
FVEAELTWBRLE-T 8 ST ZCEETHY, T 17 =/ v L ARCRTEYETETHD IO
LA—TRITT 4~ ROl 25, WEOEHERHC R ULEROORKER LBV EERST, K
Bk = v 8RBV TR0 b TakiER ) 5L B TER, HToh b Oz O~%.

£ B o K

# B PIARSVEERLEA -7 v 7 7PA-1018, kR T EEIE h=64.0cm, open circuit T,
mz/3 11/6=1.539(80% ethanol), m2/3 t1/6=1.519(50%ethanol), FHEMIEO NHES L $ 5002 LIFTH
Linb iR-drop (TEHR L. ‘

# # PHP(mp. 149~50°C) O, 2.5M(CH;)NBr jkii#g, Britton-Robinson SR, 1%¥ 75
KR,

B £ @ 5ml-+2.5M(CHy) NBr 5 ml-+10.0mM F#7 v 2 — VISR Sml—>7 v 2 — v TR % 50
ml (80% ethanol DUEE), BEWE20mI+2. 5M(CH,),NBr 5 ml-+10. 0mMEEL 7 N 2 — VEERR Sml—>T L 2
- AT BA50ml (50% ethanol DEE) & LTEREE2L D, COWOImlLTE 75 VR 1R,
LBETALENISELE, K-Fws 77 &7k,

JeEmzEE Kolthoff-Lingane ¥RicfEo7c.

Rk U

H—FOHTLICHTZrHOEE PHPORTMIIMELAR THSP D, 2 DR EOEBITRR T YD
T TIEREC IR T E R, 80 % 7 /b a — Vit i\ CEpHS. 5 Ch T EER A B0 bR 504 TH D,
50047 A =t — L DA I PHB.0;8.0,9.0, T { LB X b, ZORER L 0 i PH.P RN
BATEREY T2 b7 =7 vOBELRAK, LEFUSTHY, PlERIOT7 4D YRR ICTI2 BFI

G5 o LARDBNG. R EAERIER, 7 b Y ¥EEEE T ToHD B oh TEh b AAI~EE
L, 7 A% Y EEOEESEEBEROESE O 2ELRL TS, 8057 v a— Lk 50 %7 vz — Rk
A 0B PHPOLRBEMNERMCSD 5 DB DORBIEOTH S LRSS,

P.H.PDB80% 7 N = — A 25097 v = — it ki3 B3R R Fig. 1, 2R,

Fig. 1. Polarograms of p-Hydroxypropiophenone
in 80 9 Ethanol
pH: 1.3.5, 1.5.5 M.7.5,1V.8.5,V.9.5,
VI.10.5, VI.12.5.
C., 1.0mM, S., 0.04¢A/mm, 100uF.

14A.
25mm..

CURRENT

-1.0 -1.1 -1.2 -1.4 -1.4

-1.3 -1.3
VOLTAGE

% Part V[~Y, Sato, H. : THIS BULLETIN, 75, 47 (1957).
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Fig. 2. Polarograms of p-Hydroxypropiophenone 0 I " v
in 50 % Ethanol
pH: [.3.0,17.5.0,[1.7.0,Iv.8.0, V.9.0,
VI.10.0, VvI.12.0. E
C., 1.0mM, S., 0.04xA/mm, 1004F. =
o
-L.2 ‘1.3 -3 L4 L4 -
VOLTAGE

ERFEH 80%7 /=~ TUEpHS. 5, 50% 7 )L = — T3 pHS. 0, 512509 7 A =2 — L > pHS. 0 3B %
T, BREEL O~0. ImM CI B LB BC B3 5.
BOEE 8071 a—-r50%7 v a—y Oa&s Tab, 11254,

Tab. 1. Polarographic Behavior of
p-Hydroxypropiophenone* in 80 or 50 Per Cent Ethanol

—El1/2 Electron
pH (vs.S.C.E),V. Id#* % n

In 0.25 M (CHy)/NBr, 0.04 M Britton-Robinson
Buffer, 0.01 % Gelatin — 80 % Ethanol.

3.5,5.5,7.5 No wave - — _
8.5 1.84 2.08 2.1
9.5,10.5,12.5 No wave — —

In 0.25 M (CHp)NBr, 0.16 M Britton-Robinson
Buffer, 0.01 % Gelatin — 50 9§ Ethanol.

3.0 1.34 0.92 1.0
5.0,7.0 No wave — -
8.0 1.75 2.19 2.3

9.0 1.78 1.95 2.1
10.0,12.0 No wave — —

* mp. 149~50°C, sp. gr. 1.170.
#% id/Cms2/3 {1/, ‘
a) Soln. Viscosity, 7=21.55x10-3 dyne sec cm.~2
Diffusion Coefficient, D=2.71x10-6 cm? sec.”1 at 25°C. m®/8 t1/6=1. 539,
b) 7=23.69, D=2.48. m>/3 t1/6=1.519

Tab. 1 X Y PHPOBTEHEZ 7 € v 7 = 7 vOBAD L FREROZ L CHEX NS,
In acid soln. :
OH

[
96 HOWCgH,eC+CH,
ZH* HOW.C4H,+ C+CH;
|

2 p—HOCyH,-COC,H

5

OH
In neutral or alkaline soln. :

p—HO-C6H4-COC2H5-2%§I—>HO-CGH4-CHOH-C2H5
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(1) RHP%%%7W3~WEIUW%TW:~WWT£—?n¢?74—%ﬁotﬁ%,%ﬂb@ﬁﬁﬁm
P T .S VOBACEM LT B S ARSI, PHP ORTTEBIREM T 1 EF, PlERITTV
wU%WfHZE%ﬁﬁﬁMC&éck&ﬁ%Lt.

(2) RHP®¥Eﬁmm7»:—»%ﬁ%ﬁfmohfﬁM“%mfb:aa,7»:—»%§KRHP®%
EAT ¥ o CS0% Ll Fic Hisleien & & L &R 2 B &, 509 7 L = — )L vh pHB. 0 D& LT CRER
Kﬁ?é:kﬁ%&&h,ﬁ%ﬁfﬁﬁLWﬂiWWWTﬁﬁﬂ%T%Ot.

#W%Kﬁbfﬁ&ﬁ%m&ﬁmtﬁ%%ﬁ,%ﬁmﬁﬁi,RHP&A#?%K%OT@@E%ﬁ&nt%
BEFE, HERBCIIS MR T 5.

3z [y

1) Pasternak, R.: Helo. Chim. Acta, 31, 753 (1948).

Stromberg, A. G., Reinus, L. M. : J. Gen. Chem. U. S. S. R., 16, 1431 (1946).
Davies, W. P., Evans, D. P. : J. Chem. Soc., 546 (1939).
Valyashko, N. A., Rozun, Y. S. : Zhur. Obschche: Khim., 18, 710 (1948).

(B128R) 3-= L r 7 F —ABRDK~F 9 I FT 4~
Y. Polarography of 3-Nitrophthalic Acid

FapmE Ek7 X - VIRCHTES X CREMRAER ST b 3-=1tr7 X - AREROBEY LT

V.
./ COOH

|

Y Ncoon

NO,
:Pv%?ﬁ?émﬁ%f&E#Bﬁfﬁ—7pf57%KE%?%Dﬁiﬁ%%f%fké.%%miﬂé%
280% 7 N2~ MRTR—-FwTT7 4 —%ITOIETH, BB TR L BT, HTohbirowT
FOWMELHRETS.

£ B o #H

E B AR URERTEN-TeSTT PA-1013. SR FEMiL h=64.0cm, open circuitiZ T,
m2/8 t1/6=1.519, BRI PIREHIIS00QLI T thH 525 iR—drop iMBR L.

# %} 3-Nitrophthalic acid (mp. 222°C) Offif. 2.5 M NaBr JK¥i¥Wg, Britton-Robinson &g, 1
% ¥ 7 F VK. ]

B SNHCETS.

B I UHE

HK—F 04T LICHT ZPHORE pH3. 5~10.5 T\ THIC 2~ B BRI A R L, 85 1 B0 ERIE pH
DEMK%OTK%Kﬁm«%ﬁLfmaﬁ,mﬁ%;w7»wu%mfu&@%mgﬁbfma.mﬁﬁ~&o
@%Z&Haﬂ%5,10®%3ﬁﬁ%;wﬁmﬁ,Nﬁ@%Z&ﬁ%®¥ﬁ%&mpH@%mmohfﬁm«%
LT B., chboHi—Fwr 7 agFig 1 i
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[
Z
fa
[+
-]
o]
&)
+0 . . . -0.3 -0.4

VOLTAGE

Fig. 1. Polarograms of 3-Nitrophthalic acid
pH: 1.3.5, 1I.4.5, II.6.0, Iv.6.5, V.7.0, VI.8.0, VI.10.5.
C., 1.0mM, S., 0. 1uA/mm, 600uF.

RRBEG BEATREEITREETHI0 b, 7Ad VIS CREESIT 5 C LRBNLEL bR
5. fokdiE, TaAn )V EAC S CRESITBEC T 5,
ETLHIE 80% 71 = — Az ki) 3 3-Nitrophthalic acid O£ — 5w 5 7 2smh 4 Tab. 1133,

3-Nit

Tab. 1. Polarographic Behavior of Fig. 1, Tab. 1. X h#4235 L, &1 Byyt(pHS. 5,

rophthalic Acid* in 80 Per Cent Ethanol  7.0. G 1, 2B A L) 114 pH 485

pH

B TEDORFEMHPFBEMCH D, HoThbo
EFRRNAEFTHEND, hid= oY
REFINT I VADBRIGIC S LW TH B LR S

—E1/2 Electron
(vs.S.C.E),V. Id= = n

In 0.25 M NaBr, 0.04 M Britton-Robinson . 4,3, Dennis %D {3 3- = } u 7 & — AROFEUES
Buffer, 0.01% Gelatin—802% Ethanol. Bo-= v REERD E—F v 57 4 — DO TH

3.5 0.53 4.50 4.2 L=t e d 23 1 BEDOZE 525D
1.49 2.21 2.1 ~Th b, E7c Page 42 13BN 2R B & Fb T
4.5 %% %g; %g B, TR-ABDE~F v T 7 § —ioTik Ko-
6.0 0.73 3.94 3.7 rshunov 433 0. 05N D 2 whF b I 2 F AT VE=
. 1.62 1.83 L7 v a o HCRR AL — 1. 60~1.85V. %3 1 B
.5 0.73 2.27 w 2.1 .
0.91 1.70 1.6 YEEL TS, MLoELHEETIES- =t e
1.64 1.90 1.8 o . e
7 2 = AMERDSRTE 2 BRI, B 1RO = F ein
7.0 0.73 1.40 1.3 RERRT 2 B g %Ei o
0.89 2.46 2.3 LR FRYAT I VEDBR2EFETISEF2C
L. 64 L.78 L7 T IVADEITE CHBh, boWILy v OETE
I (JCRC 3y 2 N E = JLIC
8.0 0. 90 3.67 3.5 xR/ =L
1.66 1.80 17 b LT BIROTH D, REEFNSRTRT.
10.5 0.90 3.69 3.5
- 1,67 1.71 1.6 1st. Wave :
x mp. 222°C, sp. gr. 1.566. ?OOH CIOOH
COOH COOH
Soln. Viscosity, 7=19.13x10-8 dyne sec cm.-2 avd de 4H+ 7
Diffusion Coefficient, D=3.02x 106 cm?2 sec.~1 I " —H,0 - * ”

* x

id/Cmz2/8 £.1/6 m2/8 t1/6 -1, 519. Ao, \NHOH
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2nd. Wave :

COOH COOH HOOC OH HOOC H oy
__/CO0H rgw/cq\-_é rgi/g\\ s rkT>c<
—_ — O o= - (o]

| “\NHOH RO A A \i\b‘l/

?00H HOJ; -

or |

I %e 2H+ \/\“/COOH ‘/\“/ cHO

O N N\NH, V' \NHOH

BPED L = A% 2 BROBTEEC OV TIRFROBRBA» bELE, = rLbe FLRBELTRIEN X
Srebhs.

W %

&) &=Fu7ﬂ—w@mpH3&J&5K%V12~3$ﬁ?ib,¥ﬁ%&mmhmﬁ®%mtohfﬁ
M«%ﬁ?é:a%ﬁbt.%1&w®ﬁ%u<ﬁm&70m¥1,%2&ﬁ®gﬂowg)m¥2&ﬁomz
%&%L,%ﬁmm¢ﬁ,7wwuﬁm£vfﬁ5a%m%g1ﬂ~mmm16wm%%m&b:&&%bt.

2 Eﬁﬁ%mov{,%1&ﬁﬁ:PvEDEFv#vw7sv«@ﬁﬁf&%kﬁ%é%,%Z&ﬁmﬁ
Lfﬁ%@&:b%%#ftwﬂ,¥ﬁ%&ﬁﬁ%ﬁ?&5mb%%<:fngo7sy«@ﬁﬁﬁ%ﬁﬁ&b
LEEEND.

AR U A BEE2E RN E, BIREEEL, BERESCED S AR CERT 5.

pa )

1) Dennis, S. F., Powell, A. S, Astle, M. J. : J. Am. Chem. Soc., 71, 1484 (1948).

2) Page, J. E., Smith, J. W., Waller, 1. G. : J. Phys. & Colloed Chem., 53, 545 (1949).

3) Korshunov, I. A., Kuznetsova, E. B., Shchennikova, M. K. : Zhur. Fiz. Khim., 23, 1292 (1949).
4) Bamberger, E., Pyman, F. L. : Ber., 42, 2297 (1909). N

Summary

The diffusion coefficient calculated from the Stokes-Einstein equation was applied to the Ilkovic
equation to determine the electron number, from which was confirmed the mechanism of reduction

at the dropping mercury electrode.
XI. Polarography of p-Hydroxypropiophenone

Polarographic behavior of p-Hydroxypropiophenone in 0.25) NaBr, 0.04 or 0. 16M Britton-Robinson
buffer, 0.01% gelatin in 80 or 50% alcoholic soln. has been investigated. The polarographic determi-
nation of the substance was possible since their wave heights were proportional to the concentration
in the pH 8.5 ( in 80 9% alcoholic soln.) or pH 8.0 (in 50 % alcoholic soln.) and concentration range

of 0.1~1.0 mM.
Xi. Polarography of 3-Nitrophthalic acid

In studying the determination of 3-Nitrophthalic acid was investigated at the dropping mercury
electrode. In 80 % ethanolic soln. containing 0.25M NaBr, 0.04 M Britton-Robinson buffer, 0.01 %
gelatin well-defined waves were produced. The wave heights were a linear function of the concent-
ration of the compound in the neutral or alkaline solns. and the concentration range of 0.1~1.0mM.

Received May 31,1958.
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Polarographic Studies of Some Organic Compounds. X[f*
Hisashi SaTo
(8B133R) 2,6~ B> 7 u~F ¥/ VEOR~-F w277 4 —
YH. Polarography of 2,6-Disubstituted Cyc]ohexanories

EANE jﬁ;’%ﬁﬁk{ﬁﬁ% UL ABID IR L BB L 0¥ Ln‘*}‘ U"F{b/—\%%kﬂiﬁvsi\:%\ﬂ

as = —CH—<_> o- < >_HC_ I—CH ¢ > o

HQC o/ 5 No-t CH,
P P
/\ /\
HO~—< >—HC CH—-< > OH HsCO-—< >—HC— —CH-<—>_OCH3
H,c0” o NOCH, HO
(m ( V)
/\
HO— < >*HC—\/ CH—<__> oH
HyCo0” NoC,Hy
(V)

19084, Wallach &1 iz X b #5»C( 1), (1)MEHIh, £0OHI9285 1 ikSamdahl®) R(]) %, 19294
Vorlander® AR UL (D%, 19304kt Samdahl) (V)& Lic. hbobagohc(l), (Vi
pHiz I} o C # D ERSEBLT 5 O CIEEORAE L L THAHBES % = £ % Samdahl X#HEL T3, L
M UTeh s Kolthoffs) 13 Lidfb&ntKicFai EREHETH 50 bEBARIMEEIZWTHA 5 LOXT N 5.
2D EEACII80% T L 2 — VEEHEH T DI\ Tk pHS. 8~7. 5TI3 g, pHS. 3TR, pHI.7~11.0
CEAREBEEL, (V)IeouTid pH3. 7~7. 2Ci3 i, PHS.0THEE, pHY. 3~10.6Ciaftar R L. (V)
o TSR D F VBT, & DIEAYNE E30 L FREcZAET, RIHDHS. 8~8. 2 CikusEs, PHI10.0
~1L5TIREBYE LK.

(D~MVDHE~F w757 4 —OWTURELEEEN e\, FHI80 %70 2 — e, Zhbitapic
WTHE~F I T T 4~ BEBLUIRER, W OrDOMENZbREDT, UFohbE2®RETS.

2 R o #

£ B HMARSVEGRIEA-Fwr 77 PA-1018. JKEHEFEMIL h=64.0cm, open circuit T
m=1.35% 10-3¢. sec,”1 t=3.70sec., m2/3 t1/6=1.519. BEFKEDTEHILS00QLIT ¢l 5425 iR-drop 1
AR U7z,

¥ % (])iZmp. 118°C, ([ iImp. 188°C, ([I)ikmp. 180°C, (N )ikichiciz\{bA&4) Cmp. 194.5°C,
(VOI2155.5°C. &{ba¥r s b Samdahlz ¥ OFETHBELILE, B7 42— k) REERGE Uciih, ¥

¥ Part Y~1], Sats, H. : THIS BULLETIN, 76, 33 (1958).
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BEFEWI2: 5M NaBr jK¥&W, Britton-Robinson @@, 1% ¥ J F v IKIEHE.
B F SLRcErs.

FERds Lo

R=7077L[CHTDIPHOKE PHI T~1L Lt kiF 2( | )~(V)D K~ 5 w5 n%Fig. 1 ~5 LRT.

CURRENT

-0.2 ) . .4 -0.5
VOLTAGE

Fig. 1. Polarograms of Di-benzal-cyclohezanone
pH:1.3.7, 1I.5.5, M.6.6 1v.7.3, V.8.2, VI.9.7, VI.11.1.
C., 1.omM, S., 0.04¢A/mm, 100uF.

CURRENT-

-0.3 . . . -0.6 -0.6 =0.7
VOLTAGE

Fig. 2. Polarograms of Di-piperonal-cyclohexanone
pH:1.3.7, 1.5.5, 1M.6.6, IV.7.3, V.8.2, VI.9.7, V. 11.1.
C., 0.125mM, S., 0.0042A/mm, 25uF.
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CURRENT

J

-0.3

pH :

-0.6 -0.6 -0.7
VOLTAGE
Fig. 3. Polarograms of Di-vanillal-cyclohexanone

1.3.7, H55 Im.6.6, v.7.3, v.8.2, vi.9.7, viI.1L. 1.

, LOmM, S., 0.04pA/mm, 100uF.

CURRENT

0.10A.

)

pH :

-0.6
VOLTAGE

Fig. 4. Polarograms of Di-isovanillal-cyclohexanone

1.3.7, 0.5.5, mM.6.6, 1Iv.7.3, V.8.2, VI.9.7, VI.11. 1.

C., 0.25mM, S., 0.01#A/mm, 1004F.

CURRENT

1pA .

-0.3

pH :

-0.5 -0.5 -0.6 -0.6 -0.7
VOLTAGE
Fig. 5. Polarograms of Di-bourbonal-cyclohexanone
I.3.7, .5.5, mM.6.6, v.7.3, v.8.2, VI.9.7, vi.11.1.
C., 1.0mM, S., 0.04uA/mm, 100uF.
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DH3.7~6. 6 TIXE4LA & DIMITHED 2 BEERL, PHT.3TIR(IR 1B, (1), (V) (VIX2EE,
()DL 3 EYiaRL, pHE.2~9. Tik(l), (VNZTEE, (1), (WL 2EME, (1) 3 BELRL,
PHILIGR(VIDAIE I B, (1), (Mikx i 28, (1), (DRWFhd 3REELRL TN, HKE
BT ELAY & SPHOBINCHE2 CW TR A BENEE L T 5. 2 B{LAYOR-TRIGE ORI EE O
HLTFEREr VD OBTHOREL TN B4, REB ML ([ )~(V) Oib&80 B EsRES + viFE
DYIEMY D LERC S B2 L ThD, Ry 7e~3y/ YOBTHEI - K= B+ s 2EKS
M2 EFEET B4, 35 2EkA L LEF OO BEREY VX 9 Bl Th %2 b EAHIER
ChbEELLND. My » VEITIIPHS. b Tl Fh d 1B TE 505, Hb&#( 1 )~(V)Tik pH3.7
TTFhd 2EBEE R LTS, SHIESERME S b VEBEORREMIMELARITHL B D, Fhbos 2 Byt
KFBWCER DV EEL TN B D EEL bR, R (1)~(V) TR EMIELIEMITH B HIKRERC
WHEINRL LML 2REERLTCWS50 L Bbh3.

TEEGSLIUETHEE (1D~ ofeamiv-Thd iy, 7a% v A CHEERF AT E R0
b, BEREMOTLZOPHER CIF I RETha. ZOEET(1), (1), (VIXEBE? I~1.0mM <, ([)ik
R0, 08~0. 13mMT, ([VIIZHEEE0. 08~0.30mM¢, \WFh i eiiiks.

D~V OEERKSELY LSRR, M kTR chs 220 N 5000, % 71{f% Stokes-
Einstein sXic A, IEBUZHDAEH L TR®, oD% llkovie XA UCKEE VBRI K13 3 BTEIS
:gfza%%&%,@t. LI EORSE A% 2T Tab. 1i0RT.

Tab. 1. Polarographic Behavior of 2, 6-Disubstituted Cyclohexanones
in 80 Per Cent Ethanol

—E1/2 Electron —E1/2 Electron
Compound pH (vs.S.C.E),V. 1d* n Compound pH (vs.S.C.E),V. Id* n
In 0.25 M NaBr, 0.04 M Britton-Robinson In 0.25 M NaBr, 0.04 M Britton-Robinson
Buffer, 0.01 %  Gelatin —80%  Ethanol. Buffer, 0.01 %  Gelatin —80%  Ethanol.
Di-benzal- 3.7 0.63 1.29 1.3 Di-piperonal- 7.3 0.93 0.90 1.0
cyclohexanonea) 1.00 1.62 L7 cyclohexanoneb) 1.19 1.32 1.4
<D 5.5 0.75 1.34 1.4 (n 8.2 1.00 1.00 1.1
1.16 1.45 1.5 1.21 0.84 0.9
1.57 0.74 0.8
6.6 0.81 1.42 1.5
1.19 1.55 1.6 9.7 1.01 1.11 1.2
1.22 0.84 0.9
7.3 0.82 0.70 0.7 1.59 0.53 0.6
1.04 0.70 0.7
1.23 1.25 1.3 11.1 1.07 1.11 1.2
1.23 0. 65 0.7
8.2 1.04 1.32 1.4 1.62 0.53 0.6
1.25 1.38 1.4
9.7 1.04 1.32 1.4 Di-vanillal- 3.7 0.72 1. 30 1.4
125 1.34 1.4 || cyclohexanoneo L19 124 1.4
11. 1.08 1.15 .2 4D) 5.5 0.84 1.24 1.4
ok .26 1.30 % 3 Li4 125 L4
1.50 0.4 0.5 6.6 0.8 1.05 1.2
1.24 1.26 1.4
Di-piperonal- 3.7 8 gg (1) gi (2)3 7.3 117 1.95 2.1
cyclohexanoneb) : : :
(D 55 0.75 0.84 0.9 82 1zt 18 2.0
.09  Ls8 L7 9.7 124 181 2.0
6.6 0.83 1.00 1.1
11.1 1.33 1.50 1.6
1.14 1.63 1.8 159 0. 26 0.3
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—E1/2 Electron —E1/2 Electron
Compound pH (vs.S.C.E),V. Id = n Compound pH (vs.8.C.E),V. 1d = n
In 0.25 M NaBr, 0.04 M Britton-Robinson In 0.25 M NaBr, 0.04M Britton-Robinson
Buffer, 0.01 % Gelatin —80 %  Ethanol. Buffer, 0.019%  Gelatin —80% Ethanol.
Di-isovanillal- 3.7 0.72 1.03 1.1 Di-bourbonal- 3.7 0.71 0.95 1.1
cyclohexanoned) L1 1.45 1.6 cyclohexanonee) 1.17 0.99 1.1
5.5 0.83 1.05 1.1
(V) D 5.5 0.82 0.94 1.0
1. 17 1.45 1.6 1.93 0. 94 10
6.6 0.88 0.87 0.9 .
1.18 1.37 1.5 6.6 0.89 0.95 1.1
7.3 0.95 105 11 125 0.95 1.1
1.23 134 L5 7.3 0.93 0.92 1.0
8.2 1. 03 1.18 1.3 1.31 0.98 1.1
1. 25 1.34 1.5 .
9.7 104 1.08 1.2 &z 122 1.8 20
126 131 14 9.7 122 1.8 2.0
11.1 1.24 1.87 2.0 '
1.51 0.29 0.3 11.1 1.27 1.76 2.0
a) mp. 118°C, sp. gr. 1.199, Soln. Viscosity, ¢) mp. 180°C, sp. gr. 1.144, 9=19.40, D=2.24.

7=19.04x 10 8 dyne sec cm,~2 Diffusion Co- d) mp. 194.5°C, sp. gr. 1.163, 7=19.13, D=2.28.
efficient, D=2.53x10"¢ cm? sec.”1 at 25°C. e) mp. 155.5°C, sp. gr. 1.170, 7=19.22, D=2.21.
b) mp. 188°C, sp. gr. 1.189, 7=19.13, D=2.30. * id/Cm2/3 {1 /.6 m2/3t1/6=1.519.

Tab. 1. X » ([ )~(V)DXE~ F v r T 7i258) % Pasternak® »: Dibenzalacetone oo\~ T Lo RRE L
BTN B. WEERS FICHE LMy L VED DX —F w57 4~k A LEECEL bhs. b
C1 )~V )iEtficit Harries %873 Borsche 492 Dibenzalacetone DiEILIC D\ TDT\ SRS 2 8
AR L, FCETY ) 2ERANEPAFECHMINIALEYD, oWk re~d¥/ VOE
ThHI - K= VBT 5 L {HO 2ERED KB TEMINIALEYD, b3 VIECES 2EMEATLZE
HE T DIEEE0 B H X 2O 2 EREEGM 2 A LT 2 BEEHE Uit el BT 545,
WFRIE LT AV 2 ra~Fd ) VOBFT I - K= VEDETI L AETTIE L L TiE Stackelberg ££10) 238745 L
Fev ra~F g VONPE 2. 45V, LR HTER T B L, EEAESETE (1), (1DEDWTHD
7o, BB (1) 0w Tik BorschelD Garland ££12) 305 £ v Ak HUTHSRMEE L L TEITET,
Thd 2HO 2 BERE Y SR TCEMLIALEE 2 T 5. (] D)o T Garland512) A3 B0
LTCD) AR Y + v 2 Tw 500, RO AEETERT Ty 27 v~F ¥/ VEHIL —2.0V. T Tk
BETIhntnrELLRS. HEOEBREEALT (1H)~(V) OoBTEEL KoM HEELL.

R—PhCH—’\/I =CHPh—R

—
g i AN
) cmphor_2e 0 2 R PhCH, | —
& H |y o
R_PhCHl(\|=CHPh_R
N
N
2[R~PhCH2él\/l=CHPh—R<——>R~PhCH2—|\/|=CHPh—R —> 2R~PhCH2—I\)=CHPh—R
|

I |
H® O 090 HO OH
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(1) 80% 7=~ pH3.7T~1L1 BT ([~ V)DIESEIVThE 2 ~3 BoBTEEYRL, £0
HREAL L ) A BBIEEOCESE (HD>(D>(O>(DO>(DDOIETSH Y, REEORE SI(DH>1D>
(DH>MW>(VDIETH Y . EEROKRE XX (HD>D>D>UD>(V) OIETS 5. fekliEs Lo
BEARORE SRS TRORE I OMEFCBE—HT I LB bR,

2) FLAPIERSFHOLTONIT L TR FNOEERE CERiiks.

CI~(V) OKERTT BRI 30V B ETHEITE 1 BT\ Tk 2 Bitk%y, 22 BB\ L 2 E/E 1E
EERLLTEMY, F VAORITTH L LHEEINT-.
ATIRICEE LB« HEE A B oA, HOFEESL, EERETE IR EE BT 5.
3 [
1) Wallach, O., Mallison, H., von Martius, K. : Nachr. K. Ges. Wiss. Gotingen, 1907, 399 (1908) ;
C., 79 (1), 637 (1908).

2) Samdahl, B. : J. Pham. Chim., 7, 162 (1928) ; C. A., 22, 3145 (1928).

3) Vorlinder, D., Koch, O. : Ber., 62, 534 (1929).

4) Samdahl, B. : J. Pham. Chim., 11, 8 (1930) ; C. A., 24, 4477 (1930).

5) Kolthoff, I. M:“Acid-Base Indicators”, 138 (1937), (The Macmillan Company, New York).

6) Sato, H:THIS BULLETIN, 75, 58 (1957).

7) Pasternak, R. : Helv. Chim. Acla, 31, 753 (1948).

8) Harries, C., Gollnitz, F:Ann., 330,233 (1904).

9) Borsche, W., Wollemann, J:Ber., 45, 3713 (1912).

10) Von Stackelberg, M., Stracke, W. : Z. Electrochem., 53, 118 (1949).
11) Borsche, W:Ber., 45, 46 (1912).
12) Garland, C. E., Reid, E. E:J. Am. Chem. Soc., 47, 2333 (1925).

Summary

The general behaviors of 2, 6-Disubstituted cyclohexanone, i. e., Di-benzal-cyclohexanone ( | ), Di-
piperonal-cyclohexanone ( ]| ), Di-vanillal-cyclohexanone ([]), Di-isovanillal-cyclohexanone ([y), Di-
bourbonal-cyclohexanone( V) were investigated at the dropping mercury electrode.

In 80 % etha.nolic; solns. containing 0.25M NaBr, 0.04M Britton-Robinson buffer, 0.01 % gelatin,
well-defined waves were produced.

The wave heights of these compounds were proportional to the concentration in the neutral or
alkaline soln. and the concentration range of 0. 1~1.0mM vs. ([ ),([[),(V)., 0.08~0.13mM vs. ().,
0. 08~.0. 30mM vs. ([V).

The half-wave potentials of solns. with pH 3.7~11.1 were shifted towards the negative side with
an increase in pH.

The order of ease of reduction was ([ )>([)>(V)>(V)>(Il) for the first wave of these com-
pounds in solns. with various pH.

The orders of wave height and diffusion coefficient were ([ )>C[)>(I)>(V)>(V), and (D>
CID>(N)Y>(M)>(V) for the totaling each-stap wave of these compounds in solns. with various pH

; both orders were confirmed to be in the reverse order of molecular weight of these compounds.

The diffusion coefficient calculated from the Stokes-Einstein equation was applied to the llkovic
equation to determine the electron number, from which was confirmed the reduction mechanism at
the dropping mercury electrode ; and the result disagreed with report on the reduction process of the
Di-benzal-acetone by Pasternak.

Received May 31, 1958.
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Ergometrine‘ Maleate Reference Standard of Japanese Pharmacopoeia
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FAME RRCEETLIEATAD v FEFOBENTCENL, STHRENRKLEET 5100, TORR
BT5HC L RRECHE CH S . TORDENCIER L REL T ThHH, SEERET LA v FR—&
BER= LT A ) VORBESRYEEEG TR hI), BARMLULcRERL L ciRET 5.

FOTAI R A FREORECHE TS BN A S0, ETIEE, Al (5B S ITBIARY L
Zte. ULis LEREG CRARSROT, 10 BOBMAELANTA—_~2v< 777 1 #FAWTEOME
e, FEKARERIS 1930 X ) FD 2 FAREDOGLEIRT § vEER LK. ¥1BE0kcn US.P. FiE
e Dbk Zinof.

FREROEMT A4 Fit Table 1 @R+ X312 EHEEL, FOEBIEFIEECELSDT, LOEERE
AL E PR R S isb . Rl E TREEMEbIL KEFERA L) Ahbhi. 2w Tth
IDRECEWEEE LT, REOHHETECKTS 7 Fri ) v olliEER L3 52 FEREL B itbit
Foh%, ZOHBET L5 BBEORE LEbic\. L oAR=A TR Y VL EROMERANRVSL, £O
FETCIRE T, F o CREDERBOETS &1, FEOHMTEIIHET 5 & CILb HHEHIOZALD
THEL TS, R L i+ % 2 L e 10 C B0 FH TiRE:20% (REL6PLLH 5 ), BEDHRTIL
THUBREOBEMEDN TV 5.

FHICR UCHERIIEOENC L IEEMELH S = L IR TR WA, FOEER URERGEEO Tl
CBEWBR TS, Van Ukk (192950 (3= % 7 — LV RIEHRLE THp-DAFALT § 7 XV AT AT e FTE
fxa, 19304 Smithd3® (I M/60 p- D2 F A7 3 7 XV AT AF e FPOBRBER lcc 27 rhe{ FD0.5
~ 1 %W RERATE 2 COT Mz, T HIC 10~15 55 T T EOREEAREICE DL FB L. T2
REIRRB D7 A A FORLESERT N5 & BUEAERETFS 2 L 8T\, Allport & CockingD i
MRS R ish e b & 312, PEOEIETHL ML 52 AXECE T Th BUSHMBESh B L2 R
HL, BB ZikbhTnw A BEEDFEAHLI .

a4 5 0RREL ML T, 312~318mu i EET AWIBRDEE CHRFHT5 L & ¥k Zithi. &
B EHAbRLC LTS AN TN 522D, BESETHLHETSLLE L, ZAMORNCERTSLEd, T
FHICEEND Y EVEVERE A v ) A ¥ VBD R DORE SN TR I b b 3D Ch H b b 2239,
KT B v FOEBERLOSELRT 5 L CE L.

LirL2ze= 797 s REGIE, 740l PE ST 52 e TES. SRIC LI RICXERE TS
FERONSVEALR MYV EMBOEBEROR O L HECHMET 5 L8 TE, TOFEIREIMR TR
FEd DM TEDL. AL R Y VEHAD LD RHEET LRI, RO v 77 4 3,15,27,40,47,48) |z
I AUAGRSEIRSBLUTHS, 7v=b 7o 7 i 2BIRE) D,

Wi BEEEA B IS L E T, EERNES 2 LA E L. %7 Ergotoxine ethanesulphonatel® 73
pEneRr L B.P.1932 ¥ 00 US.P. XIS s, Stolly Hofmannd3D kb, ToOREROLSD
»H3 ergocristine, ergokriptine s 1 ¢% ergocornine ORAHIT b B o L2 0D T, ThllE Auvwbh
fel oot FBAE= TR S VABERE LTEBICE ~ B o SKETHWORTWS. ThbOBRMD
EREESEOERT VI v A FOBREN TRk ok0ThAS. LicitoT BWERROEME LU
BREBEOMSNEETNBHITThS.

EERME < u4 VBEATA Y VERER (HASEEHENER), Bl Lilly i (Lot H% : H11040) X hifc
BEINFd O, BT o ¥ — 2T 10 mmHg #52-¢ 248HI LI E#E1E L g R o BEESER R Vi,

U.S.P. = v A VER=A= A b Y VEHMES : RICET L 5 vy T AN TH Ok, HRtL A UHETREL
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TR EORMEER R tH 5.

U.S.P. Ergonovine Maleate Reference Standard. This bottle contains approximately 20 milligram of
Ergonovine Maleate. Distributed by the Board of Trustees of the United States Pharmacopoeial Con-
vention. Keep Tightly Closed, Protected from Light., Control..-F,

P-ZAFNT I ARVAT AT ¥, BEEFHT N2~ bERE U RERAERING, mp. 74~T75°,

PPAFNT I ANVRTATe FRIE, p-PAFAT 37 VAT AT e ¥ 125mg #HES 65cc 38 & OF k35

cc DWRRCHED L, WLE TR 0.05cc &z, TOHD 5 bR,

HALE SR, REOHLE S 98 ZkiciEs LT 100cc & L.

2 UALAERS ) v ABE (<A ¥R , HEHE ke 1.358¢ & 7k 60cc wim L, Blicavibs y va
5 i kictiht. MlEES LKE L T 100ce & L. '

P-PRAFAT I ) RVAT AT FRBE (e~ l~7 740, 3HBHEE p-CAFAT I IRVATAT
v P& 0.3%n L

n-Fx -, %556 Licr & 18 CcHIT5HA %M.

V VBRSSP Y T A BRELKCEN LK THHIS T AEERRE Y vz Lk,

7= vig, BELKSD 3 EEHE L.

RERKE

Hagt, Beckman Model DU Spectrophotometer 3¢ & (X = & & 5 2 DENE A2 L.

BetEt, Rudolph High Precision Polarimeter, Model 80, 1,0005 0 1 % CHIETCE 5.

r7e= v 7 7R, REAKECENE JOTAEML LU HEARE No.50 .

AlEEEEE « FrARS BRI ~ Y ¥ O H A 2 BES R .

THEERE, h—V7 4 v ¥y ~TERECEEHT 5 A 2w\, 7 ABREL T2 v ER: #il4+¢ Beckman
pH meter, Model G # Tl L. )

Table 1. The Natural Alkaloids of Ergot.3d

Name R Formula R [a]’]"g in CHCl; mp.
H — o
Ersometiinge (%339 gy 1ez°
Ergosine — 179° °
Ergosinine (I . CHy CH;CH(CHy), +  420° 228
Ergotami — 1550
Ergotaminine (1) CHs CH,CoHls T 3 180°
Ergocornine — 188° 1820
Ergocorninine (1) CH(CHg),  CH(CHy), + 409° ~to
k: i _ o
Ergokmyptinme (1) CH(CHpe CHCHp. 7 1502 2120
Ergocristine — 183¢° 160°
Ergocristinine (1) CH(CHs).  CHyCoHs + 3660 ~175°
CH,0H :
oC N (IJHZ R o CH2 cl:H2
—N—-— H O\
l | OC—N——C /C N CH,
CH L /
< >N- cH, Hs c o
>— _ < >N- CH, N H /CO
4 / |
] am o
N ]
N P VN
H N
H an
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REBHE

B X % 5E S 7.6mg RREERCRFD K 200ce IiE Y. T OW 28cc Kp-PAFAT S/ Ny AT
AFe FRE 50cc AREI05L EEA L, HFERT RV 550mu CIRSEE R IE Lic. REEEITODE
%mzwcitmswc@$—»5&yr&%m1%:k0h.%%méﬁ%ﬁvaa%msmmuoﬁéﬁ?7
AWK — 75_/}2{;}\1\7‘-\:1,33,42, 45,53)

B DLEARRDMITA = 7 + 422D 1 ZOWRIBAC 81 2B E CERE I o7

FEREEO R : 2 100mg 2REEFE v ki LT 10cc & L, [B& 100mmTF FY v A0 DigrcliliE L.

e paw P T T L L AMERER - I0EORER - 21° OERETEREL TR IOk, e AHE
ﬁ?#éﬁlhﬁo%ﬁﬁf%OfﬁﬁLt%DT%é-ﬁok%ﬁmn-fﬁ/—w:%@:m(4:h5)@
7%/~»E,mfﬁ/—»:fu&v:m(4:h5)@fﬁ/er,1%@Emm@ﬁgﬂ2ﬁﬂ®xl
On-FR) =N r=VERY VBRI TE & 718,40, BB DIEAL Mcllvaine ogEw pH 2. 2~6.0%
O<D,6%Kﬁbfﬁ5%ﬁbt%@m$ﬂ&OH,~ﬁnJW/—WK%PHﬁDﬁ@ﬁ%9Lmei
Kﬁ%ﬁbﬁﬁyfﬂ/—wgﬁﬁof%t%ﬁﬁb,ﬁmﬁKEUHED&@K%Li%tbﬁféﬁbt%
DREEELY LTRHVRL63D . 2 LTRIEMELHEE L, MG IR LCRER L.

Je AR & 5 B SURHO 50mg HREERCRE D, SEAclk Lic KERERI10ce i L, 0. 05N &
ERMOBIRATE CE Ui, BEAROFMIMED 2 2R hice.

RERRR

AL (SR « I P e 3 1950, USSPl 190° Th oz,

FBENEE : LP. RO R R RE L, ()= +52°CRiam) Thotk.

WILARZ R p-DXFAT I I _XVAT AT e FRBy M2 TPEERD 0.0265g/1 O IKEDWILA
7 v % Fig 11z, LPEERO 0.0190g/! OIKEHROENFORINA~y T v Fig 2 WRLI. WA
KixFnFh 550mu k 3MdmuchHote.

W X 5RE  SNRER G, BB p- DA FAT I AV XT AT e VRREMA IS ED 550mu
3l BB 5 X ORBI W 0 ¥ ¥ F\ T 31dmy G Lk 2 X OWEEE % Table2 1K ¥ TR L.
ZFOBREREROEE, ARo7 I v 7 EMELETSS.

Table 2. Determination of Ergometrine Maleate Reference Standards

by Spectrophotometry

.P. U. S. P.
Sample Extinction Sample Extinction
0.0253 g/l 0.485 0.0254 g/l 0. 458
0.01265 0.244 0.0127 0.231
0.00633 0.123 0.00635 0.114
0.00316 0.062 0.00318 0.057
0.00158 0.032 0.00159 0.028
0.0530 g/ .0.957 0.0528 g/l 0.915
0.0265 0.481 0.0264 0. 456
0.01325 0.240 0.0132 0.228
0. 00663 0.120 0. 0066 0.114
0.00331 0,069 0. 0033 0. 065

* By the absorption spectra of colors formed by the samples in the reaction with p-dimethylamino-
benzaldehyde test solution. ¥Wave length : 550mu.
%% By the absorption spectra of the samples. X% Wave length : 314mu



48 e R BT O® B 8§65 (HEFI834E)

FEXIER B X PTRREERC X D EOREERDFE LItk 25, 99.4% + 99.1% ThHotk.

NNy w777 g I0EOREIAE Tl 27007 REHIL Table 3 R L. FORSE J.P Rk
T USPIEERD RIEIT—FHL, —FEUEDZARy P35 LRTE DO

0.5~5007 ¥ COE*DBEOFEEELAK » b L, n-72 7 v Wl - AEHCCEB Licr o5, 10~207
HARy L LECREOBRIMEON. Fi #-7 X/ — 0 SRR T L IR, ORISR
BEAFR PAVIE Lo RO R L. —Bic T%&fzsc«ptﬁﬁu;ﬂmm bRT, —mLi REfH
LTI, ARy PHEREDI 20 HTAARENDR. 17 % 7~ - {iH{ - KESWEDOKE %
WOTHRE TR Sie07c b 2 HBHED S 2 REE 0.59 213720, RBEE[ O Tl chok. 772
I = WY PV KBEROKEER oL FRRFRA KRy FAELREN, BEEOLD RE fHakns s
EINTEEON. eBvA Y- RECLHRET A v A rmﬁ?m&s a2l Zh, dbhi JP S
b USPENRD L ICHBak Chrot.

0.3 v f y t T +
Fig.1. Absorption Spectra of Color
1 formed by ].P. Ergometrine Maleate
ﬂ‘x‘xx-x XX Reference Standard in the Reaction
o271 / % i with p-Dimethylaminobenzaldehyde
\
s X X\ Test Solution.
2 / X ] (0.01265 g/! aqueous solution).
5 x \
0.1 / .
x x
XI \X
~
X / X1
NxsexX
0 L : i : L : L
400 500 600 700 mu
Wave length
+ i T t T
X
0.64 Fig.2 _Absorptxon Spectra of
J.P. Ergometrine Maleate Reference
_‘ Standard.
(0.0190 g/! aqueous solution)
0.41 4
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z | X P ]
] / \x\
0.24 x X ]
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R
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X
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250 300 350 mpu

Wave length



B EE B v A VBR= AT 2 b ) vERERIOWT 49

Table 3. Rf Values of Ergometrine Maleate Reference Standards

by Paperchromatography (21°4:1°)
Sotvnt Apomilng - Drseending
n-Butanol : Acetic acid : Water 0.68 0.66
(4:1:5)
n-Butanol : Citrate-phosphate buffer
7 pH 2.2 0. 30 —
7 pH 2.6 0.29 —
7 pH 3.0 0.27 —
7 pH 3.6 0.24 —
2 pH 4.0 0.26 ' —
2 pH 5.0 0.28 —
v pH 6.0 0. 44 L
n-Butanol : Pyridine : Water — 0.88
(4:1:5) : ,
195 Tartaric acid, pH 2.3 0.35 ‘ 0. 32

£ 8 AFLERENIEKEGEONE D Thokht, FET o7 — ¥ CRERR UARHKR, B2, SB0M
s MR oot FOME (D) 1% 195° TEEORKE 195~197° Fh &) Thofe. i) BlRE
52, SERETHANLREESER XOBE L) T 2~3° 0 BuiiHs o Bbhs. HtER +52°
CABED +48~+57° Dig i A S . BP.19539) (Appendix I) i & % & 0.0035% OB KA, 312mu
© 0.635~0.645 0> WEEART = L i T B, =0 JP. EiER 0.636 T Hofc. ks 312mu Th
3ldmy CHIE LTH FOBRKBICEINT L A ERD LRI, )

JPEveg s USPISHER L g LTH5 &, B, e, SRR X otRe-Thd JPEEROT
BR Tz, FLTREORKEE US.PEKEROK 105 % OfExxRLic.

DU AFNT I I RYRT AT F REAFOTEALTRET % LXK, 75 v 7k LTHEEOREEDT
YE L, AL ABEORER A EOCE FLRRBLALL LA, B LA LERBDLRT, I LOFREKD
RIS DR F AU CHED B & DBEOHIAE <DL Th Dt ¥ iEEe Nz T bRALEDOZE L 105L
%H&ib%mﬁ&<,1%@t@ﬁ%&kﬂ£§ﬁ%®&ﬂk#0t.%Lfﬁﬁéﬁﬂmmmiégﬁﬁm
@%@@t&%%?%#%%ﬂ?éﬁﬁﬁhb,Lhﬁofmém%ﬁuﬁtféoﬁ;vaﬂbﬂé.ét%
X BEKEDTAL & b F 0 7o\, EHCEAER: L I L CREE T 5 L S RBCEL RS /R ) DML D
o,

WP LA REA ML TEEXETHETHE LILFE LI LTl ) 2, LONBOWIRD 5235
SRR B A O LA Uy WOREE 2 R OB AT AHR S K 2B, JIEERORE LIcREC BT
BHRWIL A = 7 AR AW TERRETZHNEE L. hBEECHEEE L5 520,

&~ﬂ~ﬂuvbf?7amlémﬁaﬁoﬁ%mlevaSR%@ﬁa%Kﬁ®7»wn4F%ﬁim
BDLEZTINAS. COHETER UL bh 505 % ) EETIXV . SERFREE CHERT
257, RELSEET DL L, v AEERICKS 5 WVIEKERYEET S L LLERN L DR L,
EPERRRSRT AR FN AL S . ¥4 ¥ —REIC X AWBEE TIEL 00050 1 X h R AR L EV 5 &<
VA VEE=AT A B Y VELEAORBEETINLEREYETS. '

- DEHERILAREIICE X USRS BRECh 5 & L NFE IR TV 551D, AF L USP.EERIHEAaY
VAR, BROMUESEBIED »-— %5, AERARTSY, 2L 33535 LARAMREET DL
2, DD BELTED, RROBBELTRETHORL b, FRCRBSOERNSELBbIhE., 7v< 77
T AkBIS EECAERL TR bW e RENSFT ™. k=l a2 $ VIR L2 Tk L
CirthEoiE 5 Lumi-ergotamine (D% X ot(IDR78% 2 L AEE Sh T 54D,
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T WHEI M L BB X AR L BT LB L7028, AR O IERESE A BRI v S0 L &
AEHEEC I X DI B EBI, LD DD HERIC O T O s « st & O 518,17.28,46,52)

Tkt UTHEIRS L5305 b, SEHERCEIT 24 12\ 10, =)L 2 | Y Vi3 Ergonovine, Ergob-
asine, Ergotocine, Ergostetrine, Ergotrate, Ergoklinine /¢ &' & I 5 = & 2% 5.

R TVAVB=AT ALY VEICERRE L TR 3 Vi O TR D QK ORI NE, AAER
F=vA vEE=A =2 ) VEERARUEERT 510k 1o b R Lk e i3 2

ANRSBRTHHOTLE VEETE LV, HBEERRFEOEEMESL D, KRS ETIER T .
L LEBERET 51, EBREYHCS XD, 20 % 3 B OSEMRMILETIE U T 278 5 HERCE &
25 2 ENTEI. ERBOMBE 22 5 7o b ERE T2 ) Tl &, 10 ROEMRELHWC 7v<b s 5
7 akBIiok. '

JPEUERIIAF Lic USP BUER X DR, A, WRECER TR, BETSIEELCndo L 5
bhs.

BRI VA VEE=AT AN VvEGEIhIKE Bl Lilly fhiod LB st 5.
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Summary

Ergometrine maleate reference standard of Japanese Pharmacopoeia has been studied. Its melting

point is 195°, specific rotation is +52°,and the extinction coefficient of 0.0035 % agqueous solution of

the sample is 0.636 at 314 mu.

Colorimetry is usually carried out by the absorption spectra of colors, formed by the sample in the

reaction with p-dimethylaminobenzaldehyde test solution at 550mg. But it is preferred to determine

the sample using the direct absorption spectra of it at 314mu. By paperchromatography using ten sorts

of developing solvents, it is ascertained that it does not contain any other alkaloid than ergometrine.

As a result, J.P. reference standard is superior to U.S.P. reference standard in description, melting

point and absorptivity.

The authors wish to express their gratitude to El Lilly & Co. in U.S.A. for the supply of ergome-

trine maleate preparation.
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Application of Infrared Absorption Spectroscopy to Examination of
Drugs and their Preparations. V.

Determination of a Small Amount of Methyl Alcohol in Ethyl Alcohol j
by Differential Method

Takuma OBa

FamEx SHFIFEDREBNT, HEATAI-—ARDO2AFIL, =FN, AV TRELT VA —MD%E&»
BEBC L OTRBLN, =F L7 a—n (MTE LBR) brdbiE (5 BLT) orFATAa~L BT
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5 GLITO M &eiT 5o L kBa, 1ot ORMRE S X OCEEREL R L. -

£ B o K

() EBREF ERAETYIEARRFTO Baird BoORERRAROERL Hvic. REERTITEHED
Hw b OWBOEEHI0. Imm D D RMER L. _ »

2 ETBEHHE %ﬁ%ﬁkbfu,MmEmmmnﬁOﬁ%%EM%m%,EMM7wﬁ—WQ+FU7Aﬁ
Bk, EHLEbORFEALE. chOORIMIRIN A2 bk Fig. 1, 2075 Tha. BERCFSET
Wy ewsksrsiHvic.

R L L4 ¥ £ L4 v - L 4 L]

Fig 2

[ i & i b '] 1 A 2

2 4 6 8 10 12
Fig. 1. Infrared spectrum of Methyl Alcohol in CHCL,.
Fig. 2. Infrared spectrum of Ethyl Alcohol in CHCl,.
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(3 AUECLITRIER ﬁﬁ&@%%miﬁ%o%Zﬁmmxmfﬁ&t@f%M?é.
¥ P EHI0. Imm DORBAEEFE L, key band 9.844 = isit BB IE 30~409% i B X 5 I bl
BOBELTEDIL A, Edcck 7w ust A, LT 26cc & L L DOHE T hotr. RICEERAS S

&L, ZORRED ¥ EREDERAIC Y T 2RE BT 0 BB E L RICHEERIIFD % 1o LTRWTS
BRBMIZL, 2, 3, 4, 54 MAKOEEEdce
%7 wm kL AT 250 2 Ui b DRIEREAL, 9.84x
KR 2WINAREL, WEEYEHLE. FohEis
log lo/1 F o A , 13Fig. 3= x &, Beer oA, =0 HE RN
TERYETC curvefitting |, ZOiEREY RDE 2 A,
WHECZ LT, 0.006278D, Zhit M & LTHO.2% T
b BEEEYHS LIz = AE o Mit9. 84ud key
band %P5 & #iX, $90.2% ECREIL L. O
EBILX YD, EfRoMIsi) OBETERTES. L
REDVKEEBELCWHBATS, HED O L5 RE
BY Y A— 7w wR AT Y Bk O L, trial and
error method I L » MlEKOMES L L Ao Lz ko
T5 % TOMOEEN, e OBECARETSHLS. ¥
A A — a " o Z ORIBOES, M RIAEEI Eficd 5 0 T scannin

0.304=

0.20

O3S gepeed % LIS LB AR X e
Fig.. 3. ‘Working curve of Methyl Alcohol Ziﬁf%?lﬁlﬁﬁé"%b\tfib‘t, PR, Ebowsk

SMRSCERE RN IR, AR R o0 Fe TR T
IS LR S B, BRI B e e & 3.
% &
ERicMA 5 ZETFEEIR T 584, FEMIC L D, 9.842 © key band % i\ T, [Eik(@Ew 0.2% ©
EETEL. TOBORABEINO. 2% chot. - . '
B8 . B
"D j@%ﬁ@ ; AEE, 75,73 (1957).. .
2) BIFEE, KEHE. mAhHE ; A5 74, 25 (1956).
‘ L i Summary
A small amount of ni(_eth&l alcohol in ethyl alcohol could be determined by differential method of
infrared absorption spectrbscopy,' using key band at 9.84u.
As the results, the standard deviation was found to be about 0.2 %, the limit of detection about 0.2

%.
Received May 31, 1958,
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Application of Infrared Absorption Spectroscopy to Examination of

Drugs and their preparations. VL

Determination of Butylated Hydroxy Anisole Isomers and Melting

Point of their Mixtures

Takuma OBa

EABE FFAAA Fudro7 =/ -0 (BT BHA L) RAEOARBMPIEATHOT, AHH
AR+ ORBEAIR S h T Y. ARORHERIIEL, 47—, BEglcEmy 2 Tl
SRS, EAE £ OTBET ORI ETINEOO Y 2~ b =V S A A M e LUIBEA L TAEHTH Y, &
BERFE TR, 7V~ AT bISHEIR, IbicaEf g7 1 VIREEET 2B AFEMmER T 5. &0

OCHs GCH, BHA 123 2 O (IR RIS L, Fig 10 <, 3-fert-Butyl

| | 4-Hydroxy Anisole (3-BHA) % X ¢ 2-fert-Butyl 4-Hydroxy An-

. u isole (2-BHA) T32C, HFNiHiEoN @, HRAZLO 27

\/—C(CH3)3 \/-—C(CHsz):x DREROESYTHY, 3-BHA OSHFROLNE FRPM R &

(‘)H (')H WL TV B, F2C, FAERIL AR P AR XD TEDOEER
PRS- LR ERREEL DN D,

3-BHA 2-BHA So RS BHA DRI EREOTIILS , 0B 3%

Fig. 1. Formula of BHA-isomers. . 1 osszop oL, 56°CL 5T 5. ] 2SR TV5. &
357 2 9 %@ Eastman Chemical Products, Inc. 75 ¥itAiFA Licrsf+ Tenox BHA 7% % D, Wi
LHLAA60°LLETH D, RO RE & a7

L. R. Dugan 53 (%, 10.75x & 10.954 OWILOMS Dk AV B\ b 5 BRI &> C BHA RPHED
LA R LT A, COFETILBENEN L bh, B, %%LLE 3-BHA 2887 BIBAITILTR
EHE T, 4 r w33, Bastman 5 250 BHA BIEEOMEEMEA AT L, ©0BILKRHH
BOFMEIL A< 7 b (BIF IR 2 B4E0) #E LickEs, 10.754, 10.954 % key band W0, 24
ZOBEEY G, ¥RBEEoRS T 3-BHA DE AN D CHEEY V- TR

R O S MBAYRIEY , LOMKEMELLDT, & IHETS.

£ B o

() RBREE HEAYTENEARBIO Baird ik X CHLBERISHK. K. g o B re EP1-2 2o
SRR R iV . REARICREEOEY 30, WEOES0. Imm 0 Lo RERAL, FMEETI
#40. 5mm @ § DEER Lic. ‘

(2) @B [EretE & L Ci, Eastman Chemical Products, Inc. 2> H#fiA Lz 3-BHA 3k v'2-BHA
BERLE. chio IR & Fig 2310 Fig 3078 Th 5. BERTH{LREY AV, £OUREK160
mg/ccThH.
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Fig 3

e
e
3
S
e

2 4 6 8 10 12

Fig. 2. Infrared spectrum of 3-BHA in CS,.
Fig. 3. Infrared spectrum of 2-BHA in CS,.

(3) #¥ Eastman i HEHAUFA L Tenox BHA No. 5, No.25, No.100 0 34, %%753‘?%
B LB 2 Zh 64,00, 63.5°, 61.5° Thote. 7o iililds XU F ORI B A E 5 —asREss 22

FigEok.

W) BEECLDREBROMER BERE D DSBS O\ TRO & & ¥ BB O Rt R ER T
fEofe. Fick b, 2-BHA 1350, 40, 30, 20, 10mg/cc, 3-BHA 3200, 150, 100, 50, 25mg/cc: L, =i
DABBARC AN TN RIE L, 38 10.754, 10,950 st BWHER D KD base line HCHHL,
REMREER L. & OBEEREHIL Fig. 4021 {©, 2-BHA 150mg/cc, 3-BHA % 200mg/cc ¥ T
L Beer DBAICIS = 2 %W, ZOHBA, BOBDI0.54 koD base line At 10025 FiBRih%R & A2

NHDOTHED logly/I #48H+ % L Beer ORItk ol.

log /1
0.30 0. 309

0 50 100

Fig. 4. Working curves of 2-BHA and 3-BHA.

() FERAHHOERBRROVCHHOERMR R oRBRYECC, ERESREYERE L

% Tablel O & EfEH» 2 1.
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Table 1. Determination of standard mixtures.

Sample 2-BHA 3-BHA

No. taken % found % taken % found %
1 5.1 6.3 94.9 93.7
2 11. 4 10.3 88.6 89.7
3 19.9 20.7 80.1 79.3
4 31.2 32.2 68.8 67.8
5 49. 8 50.4 50. 2 49.6
Standard — T
deviation o=11% . o=1.1%

BEEERE T L 1% Tholk. REERELZ O HECEELL oA, Table2 =k < Chot-.

Table 2. Determination of Commercial BHA.,

Sample No. 2-BHA % 1 3-BHA %
No. 100 L7 i 92.3
No. 5 / 3.5 96.5

No. 25 3.5 96.5

ZHIZ X % & No. 5% L UF No. 25 i3 &) 3-BHA Tk 51 SIS AE L2 2 S No. 100 11 2-BHA
BLO-BHALAD D% 6 ~7 BEATH5LBbhb. 2083 ORI TH B MIRIFTEHS .

6) WEECLZERZ 3-BHARBLLES TN TV B84, ERO@mEESHEED TiilsEs Kk

log To/I DR TVHRHEE CTERETIIBE LT 5 50T,
bhb¥® Tz ok ht-. key bandix10.750 2{EEL,

FEBC IR 120me/ce @ 3-BHA O =fifLIRELE
%, EEBIARIIER {00.5mm O ORI L.

F OEROREEW D 10. 750 k1 5 HBERIX 47% ThHo
oo RICEBR XY, LEHEKlcchic 2-BHA 2%
HERLS, 2.6, 3.6, 5.0, 6.3mg 2RI BIKYIE
K, BRDCRACEA L TBEEREL, LoRLES
BH L. = ORELL Fig. 507k { Beer D¥ERNC

0.06

0.05

‘ i) o

0.01

a 2 i LU8.0% Thote.

g
o

ZOBEREIZRO 1% Thh, RIBEITN0.4%
Thote. thx#E: LTRp No. 5 81 of No. .25 %
#9124mg L EHCRER L, “HLRE L cciiEmn LTE
B2fFolcl b, 2-BHA 2B B0OED3.3% %

0 Poor 3 b Sy (D) 2-54US-BHAORAREBMALOME 2
Fig. 5. Working curve of 2-BHA. by OERESE S Table3., Ok XIS TCHERESL, 19
differential method. 70° DKEBCRHTMBEE, churFor— XMmTH

“LELLE R b0ORLEYRIE L.

COBFRTERT S L Fig 6022 { THOT3-BHA OFE 0% L ED DS 56° L ETh 2T,

EOBRBCETEL D L bbb,

AFFGECHERE &\ o S 1o 3BT, BRSHERE, JIIERE, RERE, kb UM R EEL, #
TREDR WD SRR R TG AL RIS I, AR, JuRK K FHEFE T, BHA o

WEER X OB R L O e W e B K. K B Ea] BB < AL ki ¥ 4.
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Table 3. Melting point of mixture of ‘
BHA-isomers. \& I’
Content melting point(°C) 6o ‘\ 'l' 60
2-BHA(%) 3-BHA(%) me O f g’
0]
5 95 62 56 X ,’ 56
10 90 57 ' \\ /’
20 80 50 -
\ .-
30 70 46 50 e\ y) 150
50 50 50 s .
\
R 30 52 . o~
90 10 58 i 1
100 . 80 * 60 ’ 40 ' 20 0

3-BHA content (%)

Fig. 6. Relation between melting point
and 3-BHA content.

R i

1) EEOBLBEIEEIT F AL FedF o7 =V — L OMEEERT b 2-BHA 11yt 3-BHA oxg
BRI TREOED 10. 750, 10,954 % key band k UTfFoiz. = D4 base line T\~ & Beer D#RRY
ThEkTaote. OBAOBIEREINL 1% TH Ok,

(2) 3-BHA §ERDOS\ b0 MEELHCTHEELSERE L. ZORAORMERAELN 0. 1% TRAR
EEVEH 0. 49 Thote.

8 2-3 kvt 3-BHA &R AMREDT, FORMSYRIE Utk 3-BHA% L LEFT % DL 56°
Lo Ry, ShiBEOQREERBERCTE L I 50 TRENAKE L Bbh 5.

3z [N

1) EASARRESEER S AR RS s AREERRE

2) Whetsel, K., Krell, M., Johnson, F. E.; Journal of Agnicultural and Food Chemistry, 5, 602 (1957).

3) Dugan, L. R., et al : American Oil Chemists’ Society, 28, No.12 (1951).

Summary

Butylated hydroxy anisole (BHA) is a widely used food antioxidant. The isomers, i. e. 2-BHA and
3-BHA, contained in its technical products, were determined by normal method of infrared spectrosc-
opy, using the absorptions at 10.75u and 10. 954 respectively as the key bands for them. Using base
line method, Beer’s law was obeyed, and standard deviation was found to be ca. 1.1%.

If 3-BHA was rich in sample, differential method gave more precise results. The standard deviation
was ca. 0.1 9 and the limit of detection ca. 0.4% by this me thod.

Beside this, melting point of their mixtures were investigated, and it was found that the mixture
containing not less than 90% of 3-BHA melted over 56°, As this did not conform with the requirement
of the Food Sanitation Law in Japan, an amendment of the requirement was found necessary.

Received May 31, 1958.
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On the Quantitative Analysis of Gusathion

Iwao Kawasuiro and Hidenaga Taxeucul

¥ oz o0 %
Gusathioni I ROMERAA L, FOERWKIT, POEE, Soeis o
LU T VEAMIC X BB E2E L DB, MImH O (L &\ % OCH,
FHTHLBDT, YT IMEAPR L BFERRA . SEk ) Wollenberg l “ II\I*CHz S P\OCH
3

&Dm:@ﬁﬁmléiﬁ%ﬁOTV6®ﬁ,%hbhu,:@ﬁ&%%\y\ N
Fr UCREEEAME L. SUEHE B ARSI b DR L e N

£ B o i

Wollenberg 5O AL, 5 %@ Gusathion )kfiE#e 5 cc 1= 2 % Phenyl-«w-naphthylamine KEER 1 cc ¥ X
VK 2 cc &% 50~60° 1 15 ik rici® L 2N-HCL 2 cc % X HICFHRECAMET 5 & 15 SLAREE £
BEETLIWS . ChERIER LIES - OREGEET 1207 Thotk.

() EeoRitEdhiy Gusathion 1207/5cc OKERICOWT LKD & s ORFEL T TNz, 100° 1
15 ek 5 L BERBYET . SOV TREEEA# & Fig loZ e ik s.

e (2) RSB, BEOKE Gusathion 1207/5cc Dk

soom EEIRIZ O\ T, ZhiC 2 %Phenyl-a-naphthylamine 3k#E
¥ lce 36X 0K 2 ce & f % 50~60° 1T 15 S5HE LD,
N-HCI 2 cc &% 100° 15 5k Licd D &, #dh
B N-HCI 4,m% € 1009 15 gk Liz b 0 L DE2FEEE
Xishorz.

% = THRISA B N-HCL 2412 € 100° TR % 252 TR
G, BEEYEEAERLES580my, JEE0.5em Tl
Bl, ROBELEL.

0 min WSt EE 0
. . , . 10min 7 0.168
450 500 550 600 15min 2 0. 200
Wavelength (mp) ° 20min 2 0. 220
Fig. 1. Extinction Curve of Diazocoupled 30min 4, 0. 220

Gusathion
N-HCl #H\ 3 & 11 20min Tl 2 & 2ibisoic.

(3) HCLgEO#E Gusathion 1207/5 cc k&2 C, HCl BEDZ A2, 100°C204 5 S #580
my TR RIET 5.

N-HCl oié 0. 220
2N-HCl » 0.243
3. 5N-HCl » 0. 245
HCl 133.5N o b0 ERT52 2 & L, LSHHE2EL TRIEI®R.
2. bmin 0.110

5 4 0.208
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10 mim 0.262 06
20 4 0.245

30 » 0.215

PSR 10 5T X

(4) TEHFEOMESR Gusathion OXEHEHK S5ccie £ 04
2 9% Phenyl-«-naphthylamine k&% 1cc, 7k 2ce,
3.5N-HCl 2 cc & imz b & 5 ke 10 38 L, $H%
PRAEHIL, BESEEMILEST 580my, EE 2om TR C 0.2
FRERWE L. % Fig. 27, 107 ¥ CEE
TED. BRI IHERIZETHS.

12 2u 36 )

. 7 Gusathion/5 cc
Fig. 2. Calibration Curve for Determination
of Gusathion by Photoelectric Colorimeter

ES S MO

Gusathion DEEEL KT L7z, Gusathion D3kjEERE 5 cec 12, 2 % Phenyl- a-naphthylamine kEE¥E 1 cc,
&K2cc, 3.5N-HCI 2cc iz, ik 5KBP 10 SHIEIS SR, 2%5H 565 mu THET S, #1107 ¥ T8
BTES.

e ik
1) Wollenberg, O., Schrader, G. : Angew. Chem., 68,41 (1956).
Summary

Our modified Wollenberg’s method of quantitative analysis of gusathion is as follows : To 5cc of
acetic acid solution of gusathion, 1 cc of 2 % phenyl-«-naphthylamine solution in acetic acid, 2 cc
of water, and 2 ccof 3.5N-HCI are added, and the mixture is heated in a boiling water bath for 10 min,
rapidly cooled, and produced bluish-violet color is colorimetrically determined at 565 mu.

Received May 31, 1958.
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Studies on Assay of pyrethrins in Aerosol I.
On the Influence of Synergists to Analysis of Pyrethrins

Kazutaka Yamacucui. Kazumitu NisuiMoTO

EAHE CrARA P27 V- AFREANTHRINRDCE LAT, CORBTO YV Y v OREEEIENT
BUBENRLD, ¥TOEELLBOY VY VERFIO Y Y MY VERMESTFEIEL ) 2o TERR L6755 D,
ZOFRIRC Y MY vEAORRESOFELEALR, BOY VY VERREYHFT HICE Ok,

CUARA F27 V — VRREIERER NS (YvAwAd ¥, BHC, V—4v, DDT), #imsl (¥~
w2 AT L EFHALE, AATAFHAF, MGK-264), i#Hl (revy), @BEEH CBRGED, &8, B
HHl (7 vA vRBILT A, BILKRI A, WibrFrz eI 4 ) nEOWSCHEE SR, ZhbAHEERT
ERENTN 5. _017/—Wﬁﬁ#%ﬁﬁﬁO&%ﬁmfﬁkﬁifML%Dﬁﬁ%HMﬁkmxﬂbf%
5. LA TCoORIBRO Y v Y vOBEEMEIZWEE LTS 223 T& 5.

CrArd FOREHECE, €U Y vOMKSBE XoTET AZERcEE-3 < Seil D 2, KERITES O
LLABREF LY DT I VES), HE—Fw s T TED, EARINES, HEEDDDIO, FoMIDns . oh
5D HERNE 4 I B LT ERDMES Th Bk BIBICIRE I anAs, Seil ks X OKSETEII R B
HINTED, DEHRE LTHEIRTWS. LA D TEROFIRE LTET OB Lo ThideRLR .

Seil s X OUKELETERNT ABHC, DDT, vwv=—07 1444 FOHEE DT Warren!d,
SEEWREE LTEY, SOOFBERD TS, £ ThlbiUl ANV 74 F 44 ¥ (1, 2-methylenedioxy
4- (2- octylsulfinyl propyl) benzene), MGK-264 (N-octyl bicycloheptene dicarboximide) @ Seil #his X
UHEEBTRIC T A DWW TERET, Ehee=2—A7 4% 3 4 F (3 4-methylenedioxy -6-
propyl benzyl butyl diethyleneglycol ether) %4 ki>84707z.

EEBRAE L 2 =7 V- AR DEHEOL L BRITIEA 4B L B0 T, RO X 5 R LR
Bha e,

ey 2RV FY) vaFA(E VY v3.0~3. 5200 ¥ AR L, —BSRInckE, B
Y5, (CVE ) v—r ey VR ‘

2. EE¥ AEEJ.NF], NFY, BP Codex(1954) DRHRED € v + Y VEREER) B X O B5ERRBRZEAH
DYV MY VEREDIEER SR T 5. Seil s X OKERTERME(=7 vV~ VED @370, &4
DER L LIcROFEC X 27,

R 1 (Seilr) RB50cc( ¥ v b Y vT5~100me) 2R L b, =~F AB0cck i 1 %KB{EF + Y
¥ AVETRASOCCT AR, X DI K 50cc THES . WIKESAT I A 2B L, 74 U BEIRE X OUKEER
PRI L EL, #EF PV Y AREML=~ 5 A50cchk Iz ThH X, =—F VR K 15cc T, =
—F AL TRCA L, KEET=—FALBETEETS. BEMEC N/2 72~ VEGKEMET T Y ¥ A
15ceh i, BHAHE AT KA LT 2HEBMBA LD, 743 — ViR BET 5. BRmECKk100cc
ML s b €, ZENSELCHLIRRHCENCE T b Ho UHEBIERL ek Ah7z250cchd 2 A7 5 A
2fKBE S L, MRS X OASY & « 50cc DK T 2 BFGCEE:, Bk 7 7 A adicsd L, By v
AR TR ez, SHIckE Mz T250cck L, L5 h E¥nbEBE L, Pk 200cc % KIERHEM 7
SAaR Ly, bHBEHECHMEBRET =/~ V7 X VA VAR LicDb, X6 5 Zhilecciigiml, ML
< KFES B UEWERI250cch 55 & CHET 5. ML SWASCE h v e vbleck iz, 2~35MLL
S EESETH. KBRIbRAVEYice L5 b 0D, 30 EVIERD 4« O/MNUGIRFSHCEE L,
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K W0ccTER LN EIEREE, S DIHT ok l0ceTIEREE> 7DD, F_v ¥ vy 1 EOSER TS L,
AxSeets L ON/SOKMEF + U v AHE10. Occk iz, #I25MEBM L 5D ¥4, LIELLSHBELLDOD, B0 7
Ay EN/ASOFIRCHEET S (BRIE7 =7 — 7 2 v4 vERKE)
WU | mg=6.56X (10— N/SORERHIRAT) X — o0

KELRBOBII LG IMERE RS L, A3 X CF#E Ak 10cc30 2 Ak, BEKIIFRIC S LoD b, 5%
FEsheiE L, #bF LYy A EERL, = — 7 A50cct 0 C 3 @HHL &= — 7 VL 3 A0/ USRS L,
K10cC TN TN RIEREE S, & HICHFTIgKIOCe CIERE DD, =~ F AW ZH/T7 T A 24 L, KL
Tz —FARUET L. B 1000 CIONRIEIEL, 72— 2cchk e TED LD, 7k 20cc 400 %
5% CHELEOBHE L, N/AGKER LT + Vv AETHETS GERE7 =/ — A7 2 vl vEW)

YU b Y v ] mg=3. 72X N/S0KER (EF b ) v ARSI ATE X —;ggﬁ

EEEE i GERTE BRI, kR, SV v AEAEIRETRERE LU LAY, COFE
200cck SHRSHC L DR CHFERE 7 = 7 — 17 X A VERD LicDb, X Lo lec ks L oL +
Y v AEIFNETRSCCR L, Al — 7 AB0cChMAZ~3HHE L 50 EEGHET S, NEEIDEHM=~F
N 50ce X 5D ERODL, AWM= FARENISHEFECA L, 7Kk 10cc 03 EEE, K Lo
BRIV Y v DRIERMERT S, Al —7 ATREN/0KEREF Y 7 a8 5cc CilF L &0 E 85
WL, EHI N/AOKERLT Y ¥ 280K bce THAV, HF7 A2 VRE/NEE— 2~ 1C&L, RS NRRE
(Fe o= —3 ) 10cch hiz € L2520 )ik <, 7 b 2~ 20ce 35 T UM LT b Y v AHFNYEH 3cc &0
2 X EETH LR L, /NEETHE, ik P Ferkloccd ODE7 v a —L T 2 Eg:, &b
B2 v v RV £10ce0C 2 [, RSB ECE . Pk X OB 250ccoR=H/7 5 A 2
# L, 3% 30cc 3 X UK20cci Nz #EE:, 6cedD 7 v w kb s b a v T IccR Ai~T, M/100 = v &k
HUTABETHEHLL S EEENRD 7 e v RV AEO 2 v HEOBENRHEETLE CHETS.
250
200

v Y v ] ORI R IS0ce iiE L, SRS & b SEERI0cch N, Mk b Y v AkEFIL, =~
A50ce37o ¢ 3 [EHH L, NITiiEieReE i Seilip) LA U BET 5. :

WL b EME T oS ELHBET 5.

=k, e JP.V, N.F. X, BP.Codex (1954) 5D & D% ERS 5.

EERER 1 Seil ¥k, JEERITERONEE. = OHEBFARE IR TW5B2, HElERHEE LThbied
TEER L. 708584 Table 1.0 Th 5.

2. FHHEBEROBEC IS TEE. £ EERIRTEREEHE Lic. =7 V- VO LF 31 SRRl
OFEREITC VY vEIRY L TAERS~20{EDH I Th 5035, 8 {SENTHBO L 0N . = ORI+ b
RRLHEDI2~E (Cv Y VEBIEMLT) BMBE Lic. AAVT A F44 ¥, MGK-264, ¥ _ue=—~A7 }
FF VA FICDOWTEEER Lcks s Table 2,3 & IR

YUY v mg=5TxM/100= v Kk h U v A JEIEEITE X

Table 1. Comparison between Seil’s Method and Mercury Reduction Method.

Pyrethrin- Seil’s Method Mercuvy Reduction Method
kerosene o - . .
Solution Pyrethrin | Pyrethrin | 1 +1 Pyrethrin | Pyrethrin [ 1 +1
cc mg mg mg mg mg mg
50. 37.5 371 74.6 40. 6 37.5 78.1
50. 36.9 36.8 73.7 41.3 38.9 80. 2
50. 36.9 38.7 75.6 40.6 39.0 79.6

average 37.1 37.5 74.6 40. 8 38.5 79.3
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Table 2. Influence of Sulfoxide to Analysis of Pyrethrins.
P%gz};ge' Sulfoxide Pyrethrin | Pyrethrin [ [ +1
Solution cc g mg mg mg
50. — 37.1 37.5 74.6
50. 1.0 136.3 37.7 74.0
Seil’s Method 50. 1.0 ' 36.7 38.1 74.8
50. 1.0 36.1 37.9 74.0
average 36.4 37.9 74.3
50. — 40.8 38.5 79.3
Mercury 50. 1.0 39.9 39.5 79.4
Reduction 50. 1.0 41.3 38.6 79.9
Method 50. 1.0 41.3 39.0 80.3
average 40.8 39.0 ‘ 79.8

Table 3. Influence of MGK-264 to Analysis of Pyrethrins by Mercury Reduction Method.

Pyrethrin- MGK-264 Pyrethrin | Pyrethrin | | +1
Solution cc g mg mg mg
50. - ’ 40.8 38.5 79.3
50. 1.0 31.4 43.9 75.3
50. 1.0 37.1 7.2 84.3
50. 1.0 33.5 4.3 77.8

Table 4. Infuence of Piperonyl-butoxide to Analysis of Pyrethrins.

Pyrethrin- Piperonyl- . .

Kerosenl butoxide Pyrelglrm l Pyretrllllrm I Im+ I

Solntion cc g g g g
50. — 37.1 37.5 74.6
50. 1.0 39.1 39.6 . 78.7
Seil’s Method 50. 1.0 37.9 38.6 76.5
50. 1.0 37.7 41.1 78.8
i average 38.2 '39.8 78.0

|

50. - — 40.8 38.5 79.3
Mercury 50. 1.0 40.3 41.7 82.0
Reducton 50. 1.0 42.0 41.2 83.2
Method 50. 1.0 42.8 40. 2 83.0
average 41.7 41.0 82.7

2 B AuETE Seil I b B L MY VENES R @RS (Table 1 ). zhEEvEY V]
EOECEET 5. © OBFEIRREGED €L LY VERCOW TRRRHRED2 S 5.

a7 A %94 Fid Seil R JOUKEURTED €V b Y VERNE L A EERHERE R (Table 2).

MGK-26413 4RBTEIED € U T ) vOERMCE#rbicz 5 (Table 3) = DEEE MGK-264 p3fik o R
ST HBEWE DT L EL bivh. Z ORI Y v AR XoThEIRRN L L & B
Bk il = — 7V ORI 5 & & BEIgiikc i L CERER e EIC 5720, vu Yy Y ECEEET
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EEZDRS. ¥loihil=—F AR, CRKEETE LD T, R MEIh YL Y v I 2@ R
B LRI D, —F Seil ¥R I\ T MGK-264 B3 bpCAEAPHE bz, YUY v [ EnE
HHTERERY, YV Y vORMEE 2 ELRDOT.

B R T R Rk Seil #iis LOTKEVETED €Uk ) v [ e B e b, BEL b ) v
fHE LTHEWELZ R LTS (Table 4). = oBHIT Warrenl® DR L —FH LT\ 5.

AW BRI E B A RIS (EERIFRE) o—1= LTfbhic b0 Chh , B LBHO—Etoh
W Jofe, PRROEE N blcx DRI BEAME, AFE, ETE, BELEBIE % 12 SRR
BB T 5. e REME RS SRR ST, SRR 5.

e [
D iym—g2 - &g, 69, 21 (1951).
2) @ : J. Argic. chem. Soc. Japan, 18, 766 (1942).
3) Kelsey, D., J. Assoc. Offic, Agr. Chemists, 35, 368 (1952).
4) Gunther, F.A., Blinn. R.C. : Analysis of Insecticides and Acaricides.
5) Hogsett, J. N., ¢f al. : Anal. Chem., 25, 1207 (1953).
6) KERE, BERED, TS, KFR : BHHRRRE, 18, 142 (1953).
7) Gnadinger, C. B. : Pyrethrum Flowers, (1936).
8) Green, N., Schecher, M. S. : Anal. Chem., 27, 1261 (1955).
9) Williams, H.L., ef al. : J. Assoc. Offic Agr. Chemists, 39, 872 (1956).

10) Cueto, C., Dale, W.E.: Anal. Chem., 25, 1367 (1953).

11) Anal. Abstr., 3, No.11, 3484 (1956)., C.A., 48, 13154a (1954).

12) C.A. 51, 18479g (1957).

18) C.A., 47, 6084i (1953)., Warren ,G.J. : J. Sci. Food Agr., 4, 180 (1953).

14) PEEE : A4 b2, 4 No.l, 49 (1956).

Summary

Influences of Pyrethrin-synergists were observed on analyses of Pyrethrins by Seil’s method and
mercury reduction method.

Both methods were not affected by existence of sulfoxide.

Existence of MGK-264 gave considerable influences to the result of determination of pyrethrins by
both methods, particularly by Seil’s method.

A few influence was obtained in both methods by existence of piperonyl butoxide, where values for
pyrethrin | were high.

Received May 31, 1958.
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FRIEFTIBAI R T v 54 VORI
HHEaBHE & A K B
Détection of Proéaine in Naréotics
Haruyo Asasina and Yoshihiko Surucui

F2HE AN REFEECE UL LEEADYSS 5. FHEBEOARNTELOL ALV OIREREY 7 v F b€
e X ThHBH, BAME LCIT o, B, 3, HB7 e sl vicdhnbs.

Frh A VORBEKEOWTIREBNONZF7 b~k 57 3 7 BORISHERAW O TE .
SanchezD) IZBIRE—~K7 I VORERKE LT7 V7 7 — VORERAR CHERR L AFEISYHE LT 5.
¥ 7>, Bulletin on Narcotics® ClL 2 OFGTER Y 7 v F AL EA L RCBAIRLE e 24 VICGH LT %,
bt Sanchez DG EE LB DRREEC 4 R4tz Flo, P4 VARBAIhcEbWG, Y7
FLEL e ROMOEE L AR CEL L IRFEHK 7 e <+ 7537 2 —2RAT.

£ B o WM

I. Sanchez Q7L 7 F—LEBBARICEDEEBRG

HBE: 7A7F-—nlcck=FAFra—3cciTEML, & LWKERER 16cc L BAT 5. BIEFTCRET
ThiEEEeTRHORENTES. ,

HIMBER L UEE . RE~SmgR BEF LI b 707 5 — VERRIAIR 2TE2 BNT 5 LEFRBEYETS.
COFEGHEBR S w4V, WBITeFLEN XL LOMBOMEE, TArel T, T vigEERLRI
FEEITablel DX 0 Thb. :

Table 1. Color Reaction by Sanchez’ Reagent.

Morphine — Pethidine —
Diacetylmorphine . — i&glﬁfgﬁiﬁlﬁf&l&; _
Ethylmorphine - F3-Hydroxy methyl-
Codeine — Atropine —
Hydrocodeine — Homatropine —
Narcotine — Emetine —
Thebaine — Scopolamine J—
Papaverine — Tropacocaine -
Narceine — Pilocarpine —
Procaine + o-Toluidine +
Cocaine — Aniline +

FECRELNDIIRE—MT I vEREDT IV, 0- AL DV, T=2Y VORML, bAATAI A T,
SRR, FohoTad e P EWThEELRIR.

7 r e U VILEERE, 254V, B Ve aF 4 VIREENE, A2 KT v, k< e e vidR bokERRE, A
2FV, FALY, FrAeA YV, 0- b DV, 72U VIRWTRGEET, ToMmitE, HEEEEE BV,
FRHLVOTAT G- AERC X DREBEEY LbRle oA, STbLEGBYRD L.

BE, BREOEAIT 30~40 5 CHERELELT D2, BHREFERE 0.5 cc v Mal ko 5 SHHEER
FREDFRFE L. ’

. FRI/A° bo5714—CL D08

KEREBER I OREE : HBEFPHE No. 51 (2.5x40 cm) IW&EEH 20 v VS LicKidlid 21 818 T 25 cm
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B LRSS, Htiass vty ) v ARTELTER LTREI 5.
WIS 7 F el e xDENBAINLER S e b4 vERBTAEHWCERK 7 v 2777 4 — 2 BZ
Tooi-fsEs Table 2 2R .

Table 2. Rf Values of Diacetylmorphine-HCI and Procaine-HCI.

| mc?r?ﬁ?xgzl-i-ml Procaine-HCI
TR~ EEER K (10: 1 2 5) 0.56 0.52
N-HCIgfn n-7" % 7 — L 0.43 0.10
% —n 1289 NH,OH: %k (17: 3 : 5) 0.96 0.97
802 2 2%/ —N50cc iy v 2ecc iz B 0.92 0.94
Effe =1 : 109 NH,OH (1 :20) ‘ 0.86 0.77
10%NH,OH . 0.87 0.75

N-sEEpfafnn- 7" % 7 — A 2 10% 7 v =27kt 0L d L ST MO BHK CIAEE T D, £ &
THERD T R FAEA LR, HEEET v A YO ORE UFRRIC o NSl n- 7% /- 210487 v E =
TREDWTCEFNFNERX®IL 5, WHL $Table2 LE U R {0 A+ v F AR B,

I OTODBEBFC OV THNAT VI v A F, GEHE, ZOMho7vr v P CEAECRER Ui
Table3 Tk 5.

Table 3. Rf Values of Narcotics and Some Alkaloids.

Solvent a Solvent b

Morphine 0.26 0.83
Ethylmorphine 0.43 0.79
Codeine 0.31 0.78
Hydrocodeine 0.34 0.72
Narcotine 0.47 JEE
Thebaine 0. 46 B
Papaverine 0.52 0.48
Narceine 0. 54 0.90
Cocaine 0. 48 8=
Pethidine 0. 60 0.63
3-Dimethylamino-1, 1-
di(2-thienyl)-1-butene 0.63 5=
1-3-Hydroxy-N-methyl-

morphinan 0. 57 0. 80
Atropine 0. 48 0.81
Emetine 0.38 0. 48
Scopolamine 0. 32 0.82
Tropacocaine 0. 55 0.56

Solvent a=N-ffkfafn n- 7 2 / ~ L
Solvent b=10%7 v =7k

HEXT P e CVIIEERE, A A7 I VIREKRBIRE, 2 F AV, e aF A SRS Y, v e X,
ZFLENER, XYY, anfyY, RF2V, 3-Dx5073/7-1,1-2- 2-Fx=20)-1-FTF v, 1-3-
e FetFrv-N-2FL1EALFY, 22FY, Feladf VREEEY, WL KGR E LCERCAE
Lie. ¥hednasy, 734V, 2 Vi 5 sy ORI,

HbES s vy UV v ARBECHEB LI AKXy L Solvent 2 CIL X OEB S HENYL S F & & 0 2 A,
Solvent b Clii=AF v brRahf VvBIPRFSVRERLRT ) VIZRHELILI.



IS, EN . R RBA SR T v 04 v ok 67

I £ B EHO7EFLELexOWoBERCT v b4 VIBAORN AL BIEHVIE, Sanchez 7 /v
2 5 — AEIREIEE L ARERISHESC T b 4 YERIHTES. L L CORIRET w1 VIERD DT
Ticvs. F o THERORDEFEK 7 e< 277 4 —HBIEONK.

N- e n- 7 & 7 — VTR 7 v 5 4 v O REEZ0. 10THIE S 7 v F v £ b v xR oEIEEO Yh X
By hAEG. 10%7 v E =7 K TEE Y » » 4 ¥ ORE ik 0.75 T, EE DT F e HD 0.87 21k
WERTCEBMN, BOTAI el FTEHMLTNE30355. ZhHOZ L BRFEECBET ST AA VYD
i, N-E@Es n-7"% J - ABREFTH 5.

L3v ﬁ@V7k%w%wt*%ﬁoﬁﬁﬁ¢mﬁxshtfnﬁ4v&ﬁm?ét&m,%mmzogé
FSKI A7 v= v 757 4 — B2l

&m%z@7w7?—»%@ﬁﬁmlé%@ﬁmm,ﬁ%ﬁ,7»hn4Ffbfh§@ﬁf&Ok.:®t
DR 7 B b 4 VB TS T CERITE S,

Py v 797 4 — BT e FAEL R R e A VOO THEEY 2 7o, N
-7 R —Ar0%7vESTREERKE L, BREE, 740w  Pr EASE.

sSeHitEke L vk, HB=F L ELE R, W74 v, #ifge FeasAfy, Frasdy, 534 v, R
SRRy v, Frefy, HEgah 4y, EBRRFYYV, EEgI-CAFAT I/ 4L,1-2-2-F==A) 17T
v, R 13- Fedsy-N-xFrerery, s 25y, HBr w2t/ vV ThH.

BRI N-HHEREIR n-7 & J — AMREFTHO.

T N7 T — AVEREATEC ¥ B REFS & N-HEIER n- 77X / ~ A TOFKZ v~ 2777 4 — CHEH 0 7
w4 VvEBRETHZ EHTES.

b [

1) Sanchez, J. A.:C. A., 20, 2300 (1926).
2) Bulletion on Narcotics, Vol. V, No. 2, 27 (1953).

Summary

As to the detection of procaine hydrochloride which is suspected to be mixed in illicit narcotics,
Sanchez’ color reaction and paper chromatography on common narcotics and some alkaloids were car-
ried out.

Sanchez’ furfural acetic acid reagent is positive only for procaine or cyclic primary amines, so pro-
caine hydrochloride in diacetylmorphine hydrochloride can be readily demonstrated.

For the solvent of paper chromatography, n-butanol saturated with N-hydrochloric acid gave a good
resulit.

Received May 31, 1958.
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Sodium Tetraphenyl-boron X 571w A FEOER

ROl = o K 1=

Qualitative and Quantitative Tests of Alkaloids

with Sodium Tetraphenyl-boron

Yizo Nakacawa and Hiroshi Isaka

¥ 2 o2 X

1949 42 G. Wittigh D BI35 b 57 = = A S VERMEABE SR L, FOF bV v 4, VT AHEKEET
BB, UYL LIRS T RCEERE DRSNS KCHDB ¥ET5C L xFRL, 7Y v A0ERICH
T HEENEE L LTEA Lic. F0®B7 vE=T DR, HEOSER AP L, FEFEI RO WK
B, 1A O B E R4 T 5 LOBEBOT A A Y, ERT IV, AREESE~OIE
Btz bhte. O. E. Schultz.,, G. MayerDid7 v+ vEA e Rig Y oSeR ey EEEC OV
T DR R L, R. Fischer®) b idphioosilst, AERO%M:, LRER IUBSC W THELSST
8,9,10), fF 4 DEBEIMIEYEEL, 7TAhud FOERN2IDEHLE.

PRPULT FT7 2= AR TEDT A v FHEOMALAIE L, SREEL LTHROEEW, S8, KB
FE A, L.

EBE: WERESOEBEIT 57 - 2AsvERAFvE, HO(Fut o) 1HEZAMEhi7AI w4 ¥
A v RS LR T 5. e 2 OBE, BEA TS LERW B &2 7. A REEOIKIR
IE50~55°h Bl T, 65° Ll kicis B LBMBORES X UUBY R4 o B A, WHAHET S . FiEpHIZ4.0,
PH. 7. 551k CIRILBO LR AR HS Th 5.

BEE IEK2) CRINHIEL, Tahedg F#ﬁﬁitﬁﬁtﬁ:ﬁéﬁf‘%ﬁﬁ@éh, HETHEME T N A
) CHETAHETLS.

C17H150;N«HCl 4-Na[(CH: ,)483-—»0171{ 20 ;N[(CGH 5)«B]J S+ NaClow-reo- D

(Morphine) ‘

C17H3004N[(CeH;)4B]+4HeCl, +3H,0
—>4(CeH;)HgCl4-C17H;9OgN-HC1+3HCI+3HBO,- - - 2)

B 7197 = LR ERT AN A PRSI OISR S &, EREO & v ELBEMT S - L xR
L, coOrvEXER LRBOGEYEBTAIHETSHS.

Naftelld), WinsorlSit4x v EDBEREC 7 V7 § v—TEEYH\, Michell® 371 2 3 v — 31 F A%
B Tw 5. bitbiutzz 3 v—EBRERTRAEIE, WEELHEL, EBEL V22 #E (1. 0mg)
ORPATEETH Z LNTER.

£ R o

D B =

S 0.6%, LI T 2aAKRYEF L) v AE CKEMET & § =V AR IIAHILET S).

2L b R K VA TR A T B pH 4.0, WRiR 50O ROHIER LR A ILBOE UK LB ETMRS.
FOBEIHIL SESET K S, 205 HIMER LESE, WlE s 7 A7 242~ TEBUKBESET ¥ b v ok (1+

1
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1) CERESE LIRIET > 7 — % (50°) C 2 BHRIEEHE L 7o 0 Bl G5 . % 0%Esd Table 1. G 5.

Table 1. Melting Point and Yield of Tetraphenyl Boron Complexes

Alkaloide i ‘ mp°C Yield
Atropine o . 140 ~ 141 94. 4
Cocaine ’ 94 ~ 9 84.7
Codeine : 162 ~ 164 97.3
Heroine 174 ~ 175 99.5
Emetine o . 110 ~ 112 81.9
Ephedrine 166 ~ 168 93. 1
Morphine 178 ~ 181 98. 7
Narcotine 93 ~ 95 99. 3
Papaverine . 173 ~ 175 88.2
Quinine ' 158 ~ 160 90. 8
Strychinine 101" ~ 104 98. 8

Zhbllo7 v—5, =— % AREC I 2EESEEEEORES LA THLS. BB IZV-TFhL7 €
V, T2 INRGE, TAa—A, 72w ekt hABYOKCEGELDS LRNETH S,

D B B 3

REHAR  £v e XEREEE Y 700 2 — L CHEASBE L, 110° 2 BHEE L — B8 4 TR L—a e o1
WAL T 5. ' '

BEAR (e ke LT3 ~20meit i35 8) 2R L, MEllE0E a0 Rien-mBriEy, 205
FHSBREREBAO 77 A7 4 V2 —ZFERL, bOHUDHM LT + 77 2 =20 k vEEL e BHIKER
3ccTHES L, WERMIRT &7 — X — CHEERL 5 ¥ THEE LIRSS, £l xRk onTHE LOERY o
TR Table 2.0 2L S B PEBECEIBRLRD D LRD T LI .

Y =0.4821X
Y : Amt. of Morphine,
X : Wt. of Precipitate.

Table 2. Amount of Tetraphenyl Boron Complex for Regression-equation

Amt. of Morphine (mg) | 3.08 10.25 - 15. 4 20.5
1 e

_ " 6.50 21.8 32.7 43.5

Wt of Precipitate 6. 40 ' 20.8 30.3 412

6. 88 i 19.8 31.7 42.4

(mg) 6.92 21.2 32.8 3.1

6.10 22.5 . 32.2 ; 40.9

Table 1.WRFTZEL 2B AV, = 2 F VIRHBERORESTRE TR AE S = L TR D7
N EFE B X
T R EEEAK (3 ~10mgic 2+ 58D P RERESEPHA. 02 U, BEEEOSE L B4 £ X
®, WFR, 777 2 2R VRELCRIFEFAK 3cc TG, 7 v b v TS LTHhEYHEELT7 5 A
2 H LASREGIR Loc, K20cch i 5. RIC 3D A F A4V y FHRZE, N/100NaOH 5ce, 20% = wikh v
v AEHE 1oc Nz 35 R%EEs Lt N/100 HCL 5cc %fny, N/100 NaOH G4 5.
mg Substance=(A — B)xMW/300
A :N/100 NaOH y43E
B : Zz5Eo N/100 NaOH &
E LR 3mE OV TORE Lok %Y Table 31013,
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Table 3. Results with Titrimetry

Taken i Volume cc. of N/100 NaOH ’ Recovery

| 2.94

2.98 Av :96.84%

: 3.05 Error 3.5%
Morphine 3mg ‘ i 3.12
i . 3.20
‘ Avy. - 3.06
1 o 0.09

4 &® *

a) EONBELURIROBE

LIz b 57 = =k vERLVeRERFRESL, TRV S5ce UL, AEZ 7 A (AEE)
BL, 7t vamEs, B cchii, BIRGEI L O CISHRIMET R S . B A K ) — AB0CCR N
%, JHBA1000GR R 2 F v (Dp.72°) YUT, A%/~ ke hEHBTSD. EbI A X/ —~N20ccTHE
212 HOER TRSE I ), MRS N/100 KOH 20cc # At, S&ic v a5, MR
RA K —NEMLTEER100cc L, RIELTS.

b) H\MIERE

A1) T e b VIR aMOWQQY%Fvﬁ%wqﬁ%LFﬁTE

2) rArIveTha~AERK ARV V0. 1gk BB F AT I~ 400cec &EfR$ 5.

B a) AR D coR AT & D, KiF LT0CTHEARE Licob, HE(1+4) 1 cex Az BRI L,
@@7tFV%ﬁ5m,&»7sv-m%w7»:~w%%2w%m%,mﬁhm°fﬁﬁﬁﬁby%ﬁlﬂ&
7 b VICERE L, SERLIFABLODT b v ThlccitsER L, R X bR HVCEERIEETT O
BRI E & LTYEE 540mu (Beckman Spectrophotometer B-Type) . T IEE A BIE L, BERL DY
FEOEARDD. Ay EEELETRAL L VEEERDS.

Morphine mg=26. 37 x Boron (y)
Diacetyl-morphine mg=34. 14X Boron (7) »

FAE R, TTEFAENE R I~2mMETDONT, 'ﬁ%ﬁg%%u_{j&% 4.3 %Ll T CHRABERISHTE ST
L RML.

SEEREE R T OVE L e A EEHL 2mgit D T DBRIE LO KRR L Tabled, SIURT.

‘Table 4. Results of Colorimetry Table 5. Variation of Absorbence
o . . N
Taken mg Opt. D Recovery % (1.2 mg Morphine taken)
» 0. 288 98.9 Opt. D. ! Recovery
-
Morphine 0275 94.0 0,201 0.302 _
0.412 96.7 '
Lo 0. 995 99. 6 0.275 0.299 ‘ ¢ :0.013
Diacetyl- 0.212 94.2 N 0. 302 0.275 Error : 4.3%
morphine 0. 358 96.8 ' 0.208 0. 294 ‘
2.0 0.350 94.8
o B B

B A VIBIEERTR, A VIRERERRIRT v ﬂf5ﬁ@%gbt%oowwﬁfﬂw,m1zmh@
5. SEUEREIL0. Img Boron/cc Th%.
20~ 20071 FE S % + v ERRINENE A FUESR Y S A=2ic L b, 5 cc & X bRATADO I &K IBSMES, T
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BRI EITV A Y REREL 2 & 7 — T 100cc CRET 5. F0% Scc (1 ~107+ v Ftlisd5) wEko
HEBBRIECE -, BRI L U CIRE 540my TIRE L ME LRESR A AR T 2L 1~ 67 h v RTHElE
%, BERRS IOCBIAR7 P VRFig 1, 2Th 5.

Fig. 1. Calibration Curve Fig. 2. Absorption Curve
0.5p
0.5 ol
=
&
g 5
g 204
2
5 <
-~
<
0.3
1 2 3 4 5 6
(200 (40)  (60)  (80) (100) (120) 520 530 540 550 560
S (Boron) Wave Length{mpg)

( ) ;Boron (7) in Methanol Test Solution

RES0mUT i} 5 RN OBBI T REThH D, FEH20~30 50 I B+ Rm L.

" &

TrIEF72=2VFORT AN e VHOBMRAZEZEL, EEAOREBYERT L2451, BEBCLST
20megDERBHIRES 24 L T CERT5 2 LT . BEBBHELSE AR, il s S84 Bk
P L, MREDAHR L0 D, S ORASMENLRETT DB EL RS, HEKITRE 1 ~2me, 325 gL
TTEELL.

AL S T VHBERE 1o AKETR, BEANEIE, BAEETR2RI 0T Wi NIEFHRE
BLUHE, @R, SEERE, 882 RSN KA ARG E RS 5.

X [
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Summary

Many kinds of nitrogen containing medicinals including alkaloide such as morphine, narcotine, pap-
averine, codeine or atropine etc, gave water-insoluble precipitates with sodium tetraphenyl- boron in
acidic solution. Eleven different precipitates were prepared by adding the reagent to alkaloid solution,
and identified by means of melting point estimation after the purification by recrystallization from
suitable solvents (aceton-water).

Semi-micro amount (ca 20 mg) of alkaloids could be determined gravimetrically. The optimum pH
for precipitative reaction is 4.0. The optimum temperature for the reaction is 50°~55°, and slight
decomposition occured over 70°. A micro amount of alkaloids (ca 1~ 2mg) could be estimated thr-
ough colorimetric assay of boron associating in tetraphenyl boron alkaloid precipitates by curcumine,
vicetitrimetry of precipitates using HgCl, reagent gave a indefinte end point.

Received May 31, 1958.
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Studies on the Determination of Sodium Carboxymethylcellulose in Foods. .

On the Determination of Sodium Carboxymethylcellulose in Ice Cream by
the Naphthalenediol Method

Seiji Furti, Toshio Havasui, and Moto-o HaraDa

FANE BELIE IHORBNC, 22 F vEAFRHO Na-CMC 4Rk B L o' F 7 2 vy ot — b
DA R Lo TRE Lich, 74 A2 Y — Afs EOBRMEARICIUGH LIk v, —#icNa-CMC D2 &
T EOD.SAEEI NN E DARTECH B, DR THENa-CMCOD.S. iEF 0.5~0.7 &
ST DDT, FOTED.S. & AV TEETEDS. ORI X 22R0EIELThHY, ¥R TS
BrELBLNS. T ELVILZ O ELIERH L (BTN Na-CMCoD. S ¥R, Thie7vAe VERK ﬁEor
BEERENL, = OVSRERYNa-CMC 0 RE Lichs, 77 % vy od —MEEIRHTIUE, Ko B
TR BB L O TR TR BEHND 5. BEDEHED 7 A4 A2 ) — 2 e HE LICPHERT, Ax

G AP L LTORNOBBOFEERIFE Lt 2 L EHEDOT, TRPHNLTAA2Y — A OEHEE T
ML, =icfEiENa-CMC(D.S.0.63) Off 4 BA ML CEOENRLHE L L 25, ThdTHETNEHRE

PESNID CHET S, FHE 1 B TORECH o2 F VRER L LTOERY V&Y 28 LUHR~ 7%
v AOEEIL, MRy vy A LR URELE:.

£ B o &

HED T 4 A 27 Y — »hic Na-CMCLIAAOFRE L SIS NEE Lic L 20BN BE L. T7hbb
Na-CMC rBEECHMCHEHINS L ELDNEETFV, THFVR, TAEFVBTeLrv Yy a—=A
FN, RPFV, FFHV LA, TFEFL A, AT = ABIERNVAER Y 2 FARBOETNENDO. 1g
#300cc DIFRILR T 5 A 2L, 6 %KEET vV v s¥R2Scch L, LITHEDF 7 2 vy O ~ Vi
(b) 12 X AREECAE> TRE LERCEER L ML URE L0, FREBRIKE L, UT@REROMER
AT ERE LR BN OB ERRA HIE Lz, S OFR, V85 Y 2 FNVERBIITF 7 2 vy ok — NRFE L
KIS LTHEL, €57 viiEetr2 L, imaxdlimy, iy b Buiski s L imax80muiiiih
TR Na-CMC 0 B3 B8R EE %/ PIHE 5 3 0 L Bbhich, ko Zh ZholyRicigkie NaCMC
10mg, F7cihB1/10E 4tz C R AEE LSk o WIIUESE A max. 530munifg R W EREYE LD
T, EEMEL LTHARSF V2 FAVERERE, chbOoPEIGE Lt LBbhb.

1) EERME BE7AAZY —5n TERPHAOCI KA ML Tl00cck L, ZhicigEi Na-CMC (D.S.0.63)
20.5%1.0%RBIV2% LB LME, FEFFLF~ENFTILHHE L UERS.

@ BEE, TL¥LBREOFEETNa-CMCOEE  ERMEHY 2 ~ 5 gk LKA T S0cc R Ahmin BT
PEELL, RN 2 54 7 L 2 — LW (HEER S0cc+ 2 F L7 b = — 1250cc) 85~40cch Mz (= DWE SR>
PMZTEDDEH T AETRMTIUEERE L o0 T, MEOERENESTHS) L RERF L T30min
BB Lic 0 B 20min B0 5 (55-3000E) . hEREHERE LTY~y P THRELLDOBEK A F AT 2
— 1 35~d0cek % T X IRE L, Bk LC EBWE T C 5. DWTHK=— 7 140cci iz & & LERG L TI0
min. B Li-D%, 10min. By LS 500EED LR Y5 . BIHETE k=~ FAHRAT v -%
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HAWTAKESEZRELIDD, 2 %KEBEF b Y v a7E30cch iz CiEnd. Zhxlilccr 2 7 5 A o K2E&W
CHEL, BEEEL2 KB MY v aWD 20cc 02 ~3EEEOT 2 AT T A2, EEE T2 LT
BEET5. ZORBVREVEOTWNTHEZ LRV, —HHE L dCSBOWBNEL- L 13, 7B
LItFRERIE LT 5. CORBO—EREXTEIOF7 2 vV Od ~ MO T L A BMELCEREEZRD 5. S
% Table 21R3. B0 HEE AW TARHO Na-CMC 22835 L ¥it, %0 DS, 1% DEEARMTH
553, T Na-CMC i34 cliak~<7-X 5 & D.S. 0BT EISE ¥ <, 12130.5~0. 7o b 52 53
L THER Lo B S e b 2o 5B A RE LEOh S, ok 2 ESRoERic i L7 Na-CMCoD.S.
120. 63, T a RN OEE & hil, FHEsE» BNa-CMCExfist 5 7Y = — AEROEAIR 0. 2254 2 /g
Y. EoT Na-CMC offi « BEHBEIC £ 0, Chicsdisd 577V = — v BEER RSN 7w » + LTS oS
ek, ChrER e FERER LTS, 7)) 2 - VBERHEHDOF 7 2 v v Ok — A B RO el
TEDTRD S, WEDS.230.5, 0.633% X 00.7000 » & Na-CMCRxfisi 5% 7Y = ~ A fipE% Table 1154

Table 1. Amounts of the Glycolic acid produced from Na-CMC of Various D. S.

D. S.=0.50 D, S.=0.63 D.S.=0.70
Wt. of ‘Wt. of Glycolic- Wt. of Wt. of Glycolic- Wt. of Wt. of Glycolic-
Na-CMC(mg) acid (mg) Na-CMC(mg) acid (mg) Na-CMC (mg) acid (mg)
0.1 0.019 0.1 0.023 0.1 0.024
0.2 - 0.038 0.2 0.045 0.2 0.049
0.4 0.075 0.4 0.090 0.4 0.098
0.6 0.113 0.6 0.136 0.6 0.146
0.8 0.150 0.8 0.180 0.8 0.195
1.0 0.188 1.0 0.226 1.0 0.244

Table 2. Recovery of Na-CMC

Wt. of Wt. of Wt. of Na-CMC
Sample (%) Sample (g) Na-CMC (mg) Found (mg) Recovery (%)
2.6 13.0 13.4 103.08
0.5 5.7 28.5 28.2 98.95
4.1 20.5 211 102.93
1.3 13.0 13.2 101. 54
1.0 2.1 21.0 20.4 97.14
4.6 46.0 45.6 99.13
0.6 12.0 12.3 102. 50
2.0 1.7 34.0 32.7 96.18
2.1 42.0 42.6 101. 43
i 7 [6)

BRFONa-CMCE T AR3EE LT F 7 2 L v ¥k — v (2,7-Dihydroxynaphthalene) 4 &4 S
WEA, TOFECIDLEWET A A2 Y — 2 DHPBDOTRE LGS NEEL T, HE LW E &
BHEIDT.

EOHEOFHERIZ ORBECREDENLHST 5%, FOEMPHEFIEFE L\, BT A A2 Y — A%
+5Na-CMC D¥RINER TR T R & EINRAE ST t, F7 X Uy O —~ VERIKIT S Y = — VERICKT L&
BT 20 C, TERRBAC L S>TRERESEYET 5. HHFNa-CMCoOYE D.S. 0B EHIT, LW bi
FLS CARIRR IO TRD A Z LN TEBDT, ZOBREGIOFOSELWETE 2EHNS D, ¥ 1-HE
ol i LCHATE 5. ‘
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3 [
1) FeibrEk, EmEKk - ASE, 75, 33 (1957).
2) WA REEER AR 76, 471 (1957).
3 WK BEET : ErASEEREHRS, 4 No. 4, 7 (1955).

Summary

Model ice cream was prepared by mixing with milk, sugar, flavoring, and various amounts of sodium
carboxymethylcellulose (D.S.=0.63) as stabiliser. On this sample, the recovery of sodium carboxyme-
thylcellulose was determined by naphthalenediol method. The glycolic acid produced from carboxyme-
thylcellulose is determined by naphthalenediol method. In this case, if the degree of substitution
(D.S.) has been determined by other procedures. the glycolic acid may be calculated, and foreign
substances (alginic acid, propyleneglycolester of alginic acid, pectine, traccanthgum, arabic gum, gelatin
and methylcellulose) containing in sample do notinterfere with this procedure. Therefore, as a practical

method for determining sodium carboxymethylcellulose in ice cream, this method may be applied. The
data resulting from the model ice cream are given in Table 2.

Received May 31, 1958.



79

ERGBOBEE Y 2~ VBT T Y v ADOERICET AT (GE3H)
BHMEOHER LBT7A A2 ) — AFOERILCONVT

B E % FE H E K K S
Studies on the Determination of Sodium Carboxymethylcellulose in Foods. [I.

On the Determination of Sodium Carboxymethylcellulose in Ice
Cream by the Degree of Substitution Values

Seiji Furi, Moto-o Harapa, and Toshio HavasHI

¥ oz M &

%lﬁD%;U%Zﬁbmﬁvf?ﬁﬂﬁ%Ltia<,NmCMC@%EK%bT@ﬁ%*#BCﬂ%ﬁ%K
mﬁbt@%,%@ﬁ%&(ns)%%écz%ﬁgf&é.%Kﬁ%Ltﬁﬁ@Iﬁi%W@NwCMokﬁ%
K%MLTw%@@ﬂﬁ%M%Lh@T&bﬁﬁm@N@CMC@DSJt%ﬂ@%%ﬁ%&nﬁE@&:é%éK
SR EEYE L UGS S 5%, BEEO D L L o CHBT sENBET DL ER, 0K
&K;OTNwCMC%%%ﬁgtw.Lkﬁof74zyu—Atgoia<§Eﬁkﬁﬁﬁ%mcof&&m
mfénn,&6#U&ﬁ%¢%ﬁéﬁ&%@m%£Lf%ﬁmwﬂ&t%tw%%%m%%mﬁﬂbt74x
7Y =~ AERETCAF AT A 2~ VB THAEL, CMC %438 L, —hie oW CEEHBEL RS, BE X
2 OWHTH B3, D. S wYe LTNa-CMC 2 ERT 52 L 0 TE RO THET 5.

£ B o

(1) =BE A FL2HOBRITARAZ7Y -4, B BT 4 A7) — A, THRT A A 2) — & L AECHE
BL, AXREIAF— 2 LTTARVEREA L, Na-CMC & ¥ i@, C HR7 A7)~ 5. TR7
AAP Y —n L ERECHEE L, AXETA¥F— 2 LCHE Na-CMC 92 %% aBL, 7A¥vBegin il
s ~ ‘
@ hE4rREORE Na-CMC ¢ BIE LW CBHEZ B o83 2 vy B IOV 22 V7 A
?V@%ﬂ&ﬂ<m6ﬁ®,:n&oﬁ%mmummz#ﬁ?éa,NmCMC@ﬂm@,%%:u4F%®k&
BEA4 Ve EOENEERSYT Bz L NTER . FHBEREOZE Y ML (Na-CMC D 2 v 4 FiEEETS
&1#6:n%®ﬁ¥%mkéa,N@CMC%a%K%waﬁ%f%ﬁv.EE%?&/@K&?%@K@%

Fig.1 Volume of Methylalcohol Fig.2 Volume of Acetone

Volume
«w
O\.
Q esmame
Voltme
™ w
\——-.

v o 20 40 60 80 100

20 40 60 80 100
Precipitated Na-CMC (%)a Precipitated Na — CMC (%)?

a Determined by naphthalenediol method
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(Nagarse) HBE1TS 2 L1k, DI OBRBEARBEL L, 20 vl AR L07 SAT A2 — LORECES
ERET HEMEOENA-CMC ORI IZE L, WTFR L SR EL LTREYS ThH 0% . LichioTEE
DIZROGHTHEET 5 L 5 B 2 BB CELRAT Vb Y O RTEIC BT N 2 THE (SE ) 34
DOWTHHEBRE ML CHRLHEE R 0b, EKAFAT N 2~ i Nz TCMC RS2, Wik LT LR%
EETCHI LI EA VIR EOBEHE»LOHE L. CMCA BB 8 L iz Ak A F 17
Ma—BRWET 2 VORI Fig 18 IF2IRTIEL, RIBOBEICH L T4~ 5 {ERANETE 5.

8 Cu-CMC-aAKHEICLS DS. ORELERE (@) DS.OBHME. SEREIA(D.S. =0.63) %
WSS BRI, Cu-CMChi Cufid 2 v TER LTDS. 2 8 UCAOEEML I, 148
Biic D.S. b Na-CMC D% % BH LR TN & fig o8k, T oh b oSk e k~kii4 Table 1~ 3
At '

ADH + B R A0coREICEMICRR L, DTE 2H)QEOM =~ FAUEA T V-2 CR TS
RELI0B ] ¥C, 2 FRCLEE LB 2 KT + V) a3 10cc iz, L& EE5HDENLT
SEEET. ThE200~300ce ¥~ B BRI L, BIEIL 2 %AMEF R Y v A S e oC 3
SO TE— DML BB DEOK CENEONER I 0RE X o T — 21tz 5, oDk IV OB
BiIHI30cc 7B, & OEHICI0S BRI R » ¥ A v ORI o 5 & T L0, 100 B4
MLEDIRR €~ D%.5 ) B2 LG, FiBIET 5 E TEE LT, 2 bic 0.5~1 0ccldficing 5. (=
D& EFOPHITHIL.5~2.0 7%, & LHOWEIE U bE o 0% 7 A% Uik LTHB R e, Bt
B EOBERIRIET). COBEHRHORIEEOREER X s OEBIET . & OBERICHEK 2 FL 7L
TN A~SEREMEZ, 378 & H30min, 3iE U CCMCER R X4, = a0 Emig B L 10min
BT 5 (F23000EiR). ERWILERY P2 HWTHEE LTET, Y- »holBs2hBls AR S L
THRRRCHFEL T BERAREYRETS. €2 2MEAFAT L2 — A% (2 %KEBYEF b Y ¥ 2% 25¢c
ZIBEMIAR THR LD, & LIRIOBHEGT Lz TPHINL.5~2.02 L, & OBRAWCEKAF1T L
2= A~ S EREMA L) #30ccThyv, WEYERECML, IBEOTBMES TRy ¥4 vl
HH & Eheobl0min, kL (E33000EE), LRBWEATT, S bICE — b 2¥okERME 2 X 7 — LK) 30cc
ZMx CRBCER L, LBWRCC 2 vy MRSHIR IS E ConfifEr bz . (I5E 2 Mokt
ThHB) DEICLTHEA VLR LI L R L% 2 %KEEF U v ARHI20cch % Toadie
WL, S0 e~ AIERANCE L, WL 2 %KBIET b Y v AHEK) 10cc 30 3~ dEBEDT Y — 3 & M
Z, RECDEOKCHIEEONERS IORE I ST~ IRME B. ORI AF NV UY FHEFHE2 ~
SWETET L, LITHIED L& BT oT, Cu-CMCiest+ 5Cu fa R, #0OD.S. 2L, O\ T Na-
CMCo%»8HT5.

Table 1. Degree of Substitution by the Copper Salt Precipitation Method
(In the Presence of Sodium Carboxymethylcellulose of 0.5% in Model Icecream=)

Cu-CMC | Cu Found Na-CMC Na-CMC Na-CMC | Recovery
No. | Sample(g) Found(g) |  (mg) D.S. (%) | Calculated(mg) | Found(mg)| (%)

1| 2.5737 0.0129 117 ] 0.62 0.49 12.87 12.57 | 97.70
2 2.1860 0.0109 0.98 | 0.61 0. 49 10.93 10.62 | 9719
3 6. 0241 0.0303 2.82 | 0.64 0.49 3012 20.50 | 97.95
4 4.9123 0. 0246 2.24 | 0.62 0.52 24.56 25.72 | 104,72
5 10. 6904 0.0542 4.88 | 0,61 0.49 53. 45 52.82 | 98,82
6 11. 4036 0.0577 5.21| o061 0.49 57.02 56.23 |  98.63

Table 2. Degre of Substitution by the Copper Salt Precipitation Method
(In the Presence of Sodium Carboxymethylcellulose of 1.0% in Mobel Ice Cream)

Cu-CMC | Cu Found Na-CMC Na-CMC Na-CMC | Recovery
No. ’ Sample(g) Found(g) (mg) D.S. (%) Calculated(mg) | Found(mg) (%)
1 1.4608 0.0149 | 1.35 0.61 0.99 14.61 14.52 99. 41
2 1.1426 0.0211 1.10 0.62 1.03 11.43 11.79 103.18
3 2.8451 0.0289 2.71 0.64 0.99 28.45 28.14 98. 91
4 2.0722 0.0206 1.84 0.60 0.97 20.72 20.08 96. 92
5 5.3537 0.0523 4.54 0.58 0.95 53.54 51.02 95. 30
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Table 3. Degree of Substitution by Copper Salt Precipitation Method
(In the Presenee of Sodium Carboxymethylcellulose of 2.0% in Model Ice Cream*)

Sample(®) | fomate) | mey | DS | Vo | cateuatedcong) | Foundcme) | (%>
1 0.6735 0.0135 1.26| 0.64 1.95 13.47 13.14 97.59
2 0. 8140 0.0164 1.51 0. 62 1.96 16.28 - 15.98 98.15
3 1.5070 0.0293 2.65 0.61 1.89 30. 14 28.56 94.74
4 3.2116 0.0639 5.73 0.60 1.94 64.23 62. 30 96.99
5 4.7727 0.0952 8.56 0.61 1.94 95. 45 92.78 97.20

* Model ice cream was prepared by homogenizing with milk, sugar and flavoring.

(b) D.S.oprE D.S. ReomENa-CMCHI 2 % %4 H T 5EBMMECE R, (@) r&ARkcfT>Th.
SoewsEl, Chizg BT % Na-CMCoERHIE L. g% Tabled iR,

Table 4. Degree of Subtitsution by the Copper Salt Precipitation Method
(In the Presence of Sodium Carboxymethylcellulose of ca 2.0% in Special Ice Cream*)

No. Sample (g) gllmcdm(c;) Cu (Il;,f’g‘;nd | Ds. Na( %"IC , gﬁllﬁngn N
1 0. 6263 0.0121 1.08 0.60 1.88 11.80 -
2 0. 5386 0. 0104 0.93 0.60 1.88 10.14
3 1.0358 0.0208 1.85 0.60 1.96 20.28
4 1.3010 0.0241 2.19 0.62 1.80 93.48
5 3.0329 0. 0565 5.30 0.64 1.81 55.01
6 3. 9554 0.0718 6. 74 0.64 1.77 69.91
7 5. 0862 0. 0997 8.79 0.56 1.91 97.23

# Special ice cream was prepared in the same manner as commercial sample with sodium
carboxymethyrlcellulose as stabiliser

@ Cu-CMC —47#LrA—LECEBDS.ORELTRE AfPO Na-CMC %HiF a(a)®ﬁn<fﬁéf’i¢
L7Cu-CMC #8hif, =oDS3F7 2 vy o4 —ABREIOTHAEINEDSERENERCES. Titb
BERHEAR L OCRA, ¥4 visE0BEEEGRE LB LR Cu-CMC O iflik 7 7 ABETY
DL L, ES%FEIED SEFOREML TEDD X LT 128 LTEBT 5. S2Eia e 0 b0 % TR
CERNTEWE, BEF100cc 2 A7 5 A2 RE LT —ER L T5. CORBEDO—EE(F 7 X2 Vv A — NV ERIDT
Wi X 2 EHEETMRTE 1 cohNa-CMC 0.2~ 3 mgTh %) #IfHH £-01F % 2x 20cm ORANFEERBRE T
WEERY, Y2 vy A bLEEREGRES T L L LEEHEE U TER R A S @2, 7—Dihydroxy-
naphthalene0. 01 % RAlEATR)20cch %, % LTHMEKEHI 8. 5hrs. AL TEBRBH L, Kl0cczA
RfB0ccA A7 F A REELTEL, REBEIKSceT D 3EBEELTY 7 A2lig, ERE ORIHEKEM
LTC—EBARLT 5. Eéﬁ?ﬁzzocc%m&ku_ﬂs Ul xR & UTOERBIEST 2 Vv € 530muic v 208
EAEELTSY 2 - AEELRD, chiROREMAA LTDS. 2R, ZoD.S. L& FieRbdicCu-CMCix
HNa-CMC &8 %k Liz. BilEs Tables 5~ 6 i0m.

HEEHD 7Y =~ VEBOSHXEBRE  _ 5
S8 L= Cu-CMC 0 g% -
D.S.=162A/76—89A

Table 5 . Degree of Substitution by the Copper Salt Precipitation and Naphthalenediol
Method (In the Cases of Modél Ice Cream) '

Cu-CMC | Glycolic Na-CMC Na-CMC Na-CMC
No. | Sample(g) Found(g) | acid(mg) D.S. (%) Calculated(mg) Found(mg)
1 5.2340 0.0265 5. 96 0.65 0.49 26. 15 25.79
2 5.5271 0.0277 6.29 0. 66 0.49 27.64 : 26.95 -
3 8.1436 0. 0427 9. 38 0.63 0.51 40.72 41.59
4 7.6454 0.0376 7.96 0.60 0.48 38.23 36. 66
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Table 6 . Degree of Substitution by the Copper Salt Precipitation and
Naphthalenediol Method (In the Cases of Special Ice Cream)
Cu-CMC Glycolic

Na-CMC

No. Sample (g) Found (g) acid (mg) D. 8. Found (%)

1 4.8917 0.0930 20.55 0. 64 1.85
2 4.5965 0.0872 18.65 0.61 1.85
3 7.8985 0.1448 32. 40 0.65 1.78
4 7.1703 0.1398 31.00 0. 64 1.90

FEERAEBEHWE 2 HDR)D L T TR, 77 2 vy Ok~ AHEH LTRECEH D, Fi
BECEIDOFEXISNH U TR REEEIC o &, BT ok 2B Th ok, ERtEAR L OCHhHED
Niflid b e, ABIEEEL LUHTE 0L BbRA,

i3 ¥

HERBOTEEYET 2Na-CMCREET 58 AKIL, £ODS. DUEILITH DD T, B HITEMT 4 A
2) ~ AR IVEICTR LT A A2 Y — 20T, ETEATSIEA v EoBREBRELLEOD, S
P W C Na-CMC%Cu-CMC ¢ Ui ¥, coCulfitdy a2 wEE X 0T, %1 Cu-CMC 254§
BV A= ABEF 7RV OF - AELOTDS BREL, chbnrbeF L (5% Na-CMC Ef iz,
ERHBRAR IO C ROV THRWT AR T REHEIEONIDT, 74 A7 Y —afioERE: UTEHEE
TEx2L0LELRS. EBEB (7 A¥ VEREE) oW USHRHBEIISHTE Ry . —ReHET 4 A
7Y — AR AZ €T 4 H— L LTEHEAES N ANa-CMCi30. 2~0.3 ¥iEICH B4, TAF vER I ¥ 55 v
T LT AR LELDT, B OWTIREED L 2 A% 2HDD & L { Na-CMCoHD.S. i
NHFD BN, SHNa-CMCEREET ARSI T0.2~0.3% D = & L HA L FDEERIVI I L %3,
FTRVYOF AR, S\ X BRHTIRGEYIECH T 2 08BHTh 5 L EbRh %, Na-CMC, & 71+ VR
DHMERBECOWTUIERYHET 5 FETHS .

RERCEMER A\ o RV B EMEECE R L & T R 2R 4 L 2o o BRI S R A
3 & SR EMRS B L srli Lif g 3.

3 [N

D) R, FEEK Az, 75 33 (1957).
2) BITER, K ok, EHESR < AR, 76, 75(1958).
.. 3) Neu R. : Deut. Lebensm.- Rundschaw, 46, 207-8 (1950). C.A., 64, 8574 d
4) Sevag, M. G. et al : J. Biol. Chem., 124, 425 (1938) ; Ibid., 140, 833 (1941).

5) WRIER, FHEER : &F, 75, 471 (1957).

Summary

A method has been developed for determining the assay value and degree of substitution of sodium
carboxymethylcellulose used as stabiliser in ice-cream. The method examined here is consist of two st-
eps. In the first procedure, the copper salt of carboxymethylcellulose is precipitated, weighed, and
analyzed for copper content iodometrically. In the second procedure, this copper salt precipitate is
dissolved with sulfuric acid, and heated in water bath to produce glycolic acid, then determmed their
color intensity by spectrophtometer. The degree of substitution and sodium carboxymetylcellulose may
be readily determined from the weight of the copper salt precipitate and copper content, and glycolic
acid assay value. The data resulting from the first procedure are given in Tablesl, 2,3 and. 4, and the
others from the second procedure are given in Tables 5 and 6.The copper salt precipitation method
was interfered by alginic acid. The method presented here can be applied with reasonable accuracy to
determination of sodium carboxymethylcellulose in ice-cream free from alginic acid.

Received May 31, 1958,
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Studies on Packaging in Synthetic Resins. J.
Determination of Extracted Materials in Me]amine Resins

o B, M B kX B M B 0 KRB
Iwao Kawasuiro, Taro Oxapa, and Yutarc Hosocar

EAME 2T IVEIALATATE FEORAMTES 2 7 3 VIR, A% THEL BRI RIREIE TS £
LD L Z AL D, FEOMEEES L LTELERINTWS. bhubhul, E1HDCR T2 7 3 v isiiRgt
50 4 o FHRYE IR B FRANERITA = 7 VR GERE LCRE UickiR, TowHnT 2 7 3 voRRE X< —
LTV 0T, S0 280 REIsEEEC oW ToHE LA, AREEBEOBEIRESEZL » T
B LEREELT, 4UEmMOoENC ] %8, 1%7 =V, 3 %3E, 3 %&HKs L UEEKE Loy
FERLTA 5 3 VRS LOBEHEC VT, 273 Y, 2BHE AL~ ) VB X UCERRHOERZT 10T,
COREREEETS. ! :

EERDE (1) HHIHE. — R OEE180cek RGO —E Lic 2 T 3 VRO SsbAKAN, BEiR
HTHE L, —ERRERe, S LERICH LD E CHE LR : L.

©). 2T 3 VIEHEREEROMERY. 2 5§ VITEANED 235mu WRIEEAR Y B D, AR b RTRE B OR
BB LR IR L it B iedic, £ 7 2 YOI (AE» — 24 P KK X D55 hic b0 CEBRERE
13100%) % 1~ 107/cc DILEEIC L 1 4 (220mu X b)), 4 %EHE (230mu X Y JIE), 1% 7=
ER(235. 5mu & b ), 3 %EEE (240muk D), 3 %A (220muX D), %X OFERIK (220mud b
W) TR L, SRR Ui & &5, Wit 1 %45, 3 %AHE JUHEYKOBA 235muits\»
f’4%%@®%§H%®wmxbf,itl%ﬁmvﬁﬁ%hw,3%%@%%%wm%mf,%h%ﬁ&%
(58 2 PO BT & OBI%AS Lambert-Beer ORI~ % & Latvbosotz.  (Fig D).

T ORSEVEEN 1 BHEIRE L 0T SEBOSAT, BoBETC DRTHFCREESE.

@Lx?sy@ﬁﬁh%ﬁb&ﬂ@kmgmmomf.x3sy@%%m%mf7xuv(Ammmm)K%
b U A 3285 ma W EIT 5. hivbiud o O R ER LERBRO e THREEOE Ok 1 %R

DWT, 2T S VO 6T/CCORMBRIERL 1 ~ 5 Rl L T4 14220~260muic 3sv) 2RI WE L .

Fig.1. Standard curve Fig. 2.
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T DRER 1~ b B OB TLL, B E < 78 5o T230muic MULBA R EIT 5 & & hsbohsote. (Fig 2).
@-ﬁﬁﬁ%lb1%%@%&%Oﬁ%ﬁ%lUME%K%H%WW@X@%%KOVT-EﬁKﬂﬁﬁ%l
b 1 %HEN80°C, 10, 30k X U60SDHs R €~ 2 — AR, & b 1 BEIEH LB 2 DWILL G U .
(Fig 3).
RiC x5 3 v(67/ce) | MWL X VIEHT BI4 & F U4 T 580°C T304, 6043 X 08050
BLicbooBkOBEHEAIE LK. (Fig 4.
Fig. 3. Fig. 4.
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HEZhboERE 9 284mu BHERCBASEIL 2 5 3 VAR THREL 00 2 BRYR LT\ 5 & L Alas
D, BbRHN YRR U BRI R RS TR LEE L b O Th 555 F 0BT otm s
1380°C, 104, 304335 X 0T 35135 DT H, ThSHOBRESYEOEERER & gt 5 & LITMRAT
DEBDH DT LDBEZ LR DD, Lo Uk OBICIF ot HERO 45 X CHRIA L ORBE X D 2T h, ik
BERROBER L IIRERL O X E CORBREERT 22 Lk, $EH LLGEAEEL D, 20D
W T % DR OBR O BALEERTT 5 RE Th 575 1 %EMA e THEBERCE b, WEEE L85\ A
Eb, BIRL DB LSRN0 ooV CORIEREK L

B). ¥V AFw—L 2T VOMBECET DEIERDZELIO T KICE SO T HER A 170
t%éﬁwm$®bux¢n~»x§iv%uTTMMk P ROBEFTTICER LS, MR2AT v
BHERERRR & L L0 0, TMMESELL 2 0 d D0 107/cend 1 ZIIHIICo\T, 80°C10 44 X ot
S0L mIRRS D WRATEEAZE (LE 24T o7, (Fig 5).

Z DFERL 80°CI05 o ¢ TMM 3E B 2 7 ’ Fig. 5.

IVILGEBET BT Lidbhinots, RICHESE IS D
WCH R & FRIRRIES S 5% T BIOWT R
RBCSERR LT ok L 2 5 R BT IIASRT S 1 TMM.
Z Epibivorc BLE o bR FEBER 2 I9E T
bhbh a4 1707:80°C, 605% X U805 CIxT
MMREL KSR T 525 72 Y vETIRZOR
BE DRSO IR TIRELLIC S\ & & 2o,

6). Fr=y vOEER. 7oV v7 VBB Y Y AL min
ST e=AC VIR VICE DAL~ ) VO
(€% VE) REHEC W TTFok.

me mp

Wavelength

uo1u XY

30min

t2

D I e rA X —AEC Y 22BEDNRES 250 ‘ 240 230 E
J: wﬁ%ﬁﬁ@%i (ﬁ@%l U‘WE@KOL\’CD%«T? A Wavelength

k). BHBTL 5.
b o b o&RBR T B 160°C~180°C, >150kg/ecm2 (P£5180ce, HEFUEEEY) O i A IToNT80°C
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T605r, 30535 X OR0SM IS R B EHEE D b OVEINERBR & o7, (Table 1).

Table 1. Determination of Melamine Resins Extracted with Solvent (80°C)

Solvent Time, Melamine Total-N Formalin Evap. Residue pH
min. ' r T Y
Hydrochloric
acid 1 9 in water 10 20 15 3 64 —
z 30 20 19 16 67
i 60 116 71 20 150
Acetic acid
4 9% in water 10 24 16 11 50 2.5
” 30 38 10 24 60
% 60 55 26 44 43
Citric acid
1 % in water 10 1 1 1 — 2.5
7 30 3.6 1.5 2 —
2 60 1.5 1 4,5 -
Lactic acid
3 9% in water 10 2.6 3 1 — 2.2
7 30 3.0 3 2 —
7 60 15.4 10 3 —
Sodium chloride
3 9% in water 10 3.8 3.5 1 — 6.4
7z 30 8.0 6.1 5 —_
7 60 14.0 9.0 . 4.5 —
Dist. water 60 10.0 7.0 5 — 5.8

CRLORETA T S VIEIHEIL 1 SHE, 4 %5, 3% 3%8H, 1% 7= VBB IUEEKORT
BALTWS. Eledr<) VISHE 4 B, 1 %55, 1% 7=V, 3%, REKS LV 3 %HEBRO
IECHRD L, FHRERANL 1 HEHE LU0 4 BHROBEIEEThH Ok,

8B E EEARPCSEINGES LR B 2ERL T2 7 « VBIRRER,» bORHERY 17 2.
CORR 2T I VEBIEERIEC bATARE LR, BoTHENTHLE LEbNS. klbhbhst
BRI LTc £ 7 3 v ORANIBIEREC XL, REBIEL £ 7 3 ViR ORABIEOBAC D £ 7 ¢ v iEH
BOADERENTES.

B iR

1) Jih B FEAKHE, ABTEARS < AR, 75 317 (1957).
2) Jilk B FEAER, $RERE - K. 75, 323 (1957).

Summary

Some components of the eluate which was eluted from the melamine-formaldehyde resin by hyd-
rochloric acid 1 % in water, acetic acid 4 % in water, citric acid 1 % in water, lactic acid 3 % in
water, sodium chloride 3 % in water and dist. water, were determined. For the microdetermination
of total-nitvogen, the Kjeldahl method was available. For the microdetermination of melamine, the
. ultraviolet absorption spectrophotometric method was available. For the determination of liberated
formaldehyde, the Vitali method was available. (Table 1).
‘ Received May 31, 1958.
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BYAALT 4T e TAIRA FOTERICET AHE (E38)*

EEREC LB T AR, FOERBILSWT
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Studies on the Determination of Alkaloids from Rauwolfia serpentina

BenTH. [I. Gravimetric Determination of Total Alkaloids
- Kazutaka YamacucHi, Hatsue :Suor1 and Miyoko Ito

wYANT 4T T vl FOBERIIA V FEEHDRIE IR T 5. A Vv FEFFa v AL 7 4 7TDE
BOsRy s —F 0 zen sV a(3: 1) RET VETKEMILERT, »UAA7 47 - =FAD
EETERZ v e R VAR B T2~ B XOT Ve =7 Kl MEETHIL, Dh=— 5 AVREMLTWY
5. WEEbe, KEN2HBTEHD ¥, BELERSEBR7 AL FELTHS. LOHLVEMEVIRE
DrewsNAER (=~ FART A~ b)) RN2FEIR TR T hIT L A YRR 7 v v kv A
CEBEAT A = &A% Mc. Mullen B2k b i Sh, HHD SREEEN BIBRFC L B Ve ¥ v OBTRER
L Table 1 DE#TEE T EHER LD,

UL LR Bz v m AV a2 AV BRDIC, =~ 7w rkAa(8 1 1) B 2BERBTHR
B Bok b Linh, VeI EYOKESE LAMBCETTS S L%, IEF 81 fFis X OFS24ERERARRTSE
EERWTHOTFFEZEC IO TR T 59,

BB T A v 4 FHIBOR, SO OBEMERARR S LEREC WL B EEE S L B OWTR
DBFI oI,

x B o B

() LELEL - 700FKLLARROBERICLDIBITE.

VLY VOEEE 7 v v AL AETR(4. 704meg/40cc) 40cc0. 5N BiER&25, 20, 20, 15ccT 4 EHHL, 2
w7 kL ALK 0ce G BRI IR A L, 28% 7 vE =7 K Wce iz 7 Ah VL L, ZerE
A A10cePoT3EHNL, ZrwuAL aAEREL, Kllce FOC3EBES . BHD 2 v r kL ABB I UED
re AL ABE R EREEI 7 v v AL A CHEIE Lict 268myu, = 1emCUEERRIE L, MRS
TEVEAE VER IO EOSEEER® S, 0. 0INGERDOEE $ ST A2, DX &7 v e il AEE
W 40cc#0. OINpfRfR40ce & 5 b ¥ LI TERRICHET 5. 5753 Tablel D L k) THOT .

Table 1. Distribution of Reserpine between Chloroform and Acidic Layers.

Sotition 20, img/s50cc Chistoformn laer Extracted to acidic layer | Total

€268 \ T/cc I mg €368 ) f/cc \ mg ] % €268 ‘ r/cc [ mg | % %
Extr. w. 0. 5N—H,S0,

0.666| 23.6f 29.5 0.500, 17.6 27.5 93.20 0.033 1.05 0.33 1.11 94.3

0.666f 23.6, 29.5 0.502 17.7 27.63  93.6 0.033  1.05 0.33 1.11 94.8

Extr. w. 0.0IN—-H,SO,

0. 666 23.6 29.5/ 0.512 18.1] 28.3 95.9 0.005 0.15  0.047 0. 16 196.0
0. 666 23.6 29.5] 0.501 17.7, 27.63 93.6; 0.007 0.22| 0.069 0.23 93.8
0. 666 23.6 29.5; 0.494 17.4)  27.19 92.2 0.016 0.54] 0.169 0. 57| 92.7

* H2% Wno—, KEF—, KT %k 77, 341 (1957
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(2 —FL-780KRLLC: DICLZEEOIFILT7 1 7TFAOHM

ENEOEBIEL, =—F - 7ewkRVa(3 : 1) #HCEHEv v AL 7 4 7 =3 A0HNEEL . =%
ADBRT A A A FELTHIOMgRiEST 2B 227 5 A arhicf), =—F 4« zurikia(3 : 1) 100
ce, F7 vE =77k 10cc ML ER T 3MHES D FEHMMB L, BUIMIRGE CEEBEYNT v vl FORK
BEEL 5 ¥ CTHRREL L, #BiliEL&LFEBRLIZO D, 0. 5NpiR25, 20, 20, 15, 15cc4™>C 5 (A]
HMBEREZ L, =— 7V 7 v v AFCANLK 10cc TR, PERIMMEHIKCAL, chic28%7 v =
=7 K10cekMETAH VL L, 2w wriknts30, 20, 20, 10ccPoCAEMEL, Z?r e il A@raL,
IKTE, TWHRELUCELEBY 280 GRS ¥ CHEL, RELMERET A v Y15,

7w w R AB(ANIKRE 2 % 7 = v 30, 20, 10, 10cc PO T4 B L, KEEASL 7 v v &)L A 30ccT
BE5. zenA VAR EBIR2% 2 = VERTHIBLKBRATS. 7=vBEKBR7 ve=7 -TAD Vi
L, 7wesna30, 20, 20, 10cc¥oc4 @M L, S6FL, TORARDYE80°CEETIR LSSHEAENET
NAwA FeTh, BREEYHRe AL T 17« =5 AFEREC X B & I U sifg % Table2 i

Table 2. Gravimetric Determination of Total Alkaloids from Rauwolfia extracts. ( |)

“Total alkaloid % by The Method, extr. w. Et,O—CHCl; (3:1)
Samples Indian Ph. Codex.
‘“Rauwolfia extracts’”| Strong base % Weak base % total Alkaloids %
5.53 0.32 5.85
6 %5 Extr. 5.83 5.55 0.24 5.79
8.84 5.92 0.28 6. 20
8% 8. 69 5.93 0.12 6. 05
90.34 63.98 4.19 68.17
0% 2 93.19 65.02 3.36 68. 38
. 10.52 9.74 0.36 10.1
No. 4 11.06 8.97 0.19 9.16
5. 47 0.20 5. 67
No. 5 7.8 5.74 0.25 5.99

3 LELEFMRAEOBITR

QOFHE X » SBEL eEERSIETEBEF=—F0 « 7 rwhl A(3 1 1) CHBERL ESOBRERRE
Z VB EOBTRERTI L. TihbbiEESs ME 2 e= 775 7 4 BT ve i ¥ v NE SR RE
LAEERROWT, 20w SR FRBERKEIC Y v iEE L b0 xRE L LTABDOBERL T ORBAOY
7R3 Table 3 (| )R T2 & < SEEEAIC66.8%, S0, 85%51 67.65% 11k b, BatE3D30% Lt
EREHEBT LRV EBELA LR O, REZORBITH L 2V € v O—EEE2TEM L REBHC oW O
TEEBRLEOPER(NDDOEE T, ZOERET, 20 LA EEENEEENGIEITTL - LAHEEINE.

Table 3. Distribution of Strong Base free from Reserpine between Ether-Chloroform
(8:1) and Acidic layers.

Distribution % in
Samples and Solvents
Solvents 0.5N-H,SO, Total
(1) Strong base+Et,04+CHCl, (3:1) 0.85 66.8 67.65
(1) (1)+Reserpine (1.82%) & oy 62.3 ~65.00

% 2.73—0.85=1.88

@ YARALALICEBZATFLT 4 TTFAOHMMS
(@) BOBEEEM 7 » v AV 2R, MTHEGRAERRRC L CERBCX 5R7 V2 v 4 FORBRTOL
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jGk%ix Tabled DL RH THS.

Table 4. Gravimetric Determination of Total Alkaloids from Rauwolfia extracts. (] )

Total alkaloid 9% by The Method, extr. w. CHCl,
Samples Indian Ph. Codex.
“Rauwolfia extracts” | Strong base % | Weak base % ’ Total Alkaloids %
8 9 Extr. 8.77 7.85 | 0. 60 ’ 8.45
(1) 90. 34 79.25 10. 6 89.85
909 Extr. (2) 93.19 83.08 7.17 90.25
) 81.24 7.04 88.28
2 LOWRTE

FEOMHEEE s~ - Zrr AN a(8 s DRV L EONEE Table2 2@ET5 L, BEEE=F%A
TIZHIE “Rauwolfia Extracts” 1=k 5 BEEEE L 2E—3T 5%, BB 90% =% A& Fl\ o & ZIXENRIE0
~03% i, AETILH08% L E L ENMELRL, ZOEEEL U TEECER T 5 MR D b
WiZ X B L0 LIRS,

@)% LOQDEROBEND LT, B7 A e VEERAOMMAHKL L T=~F - 7orira(3: 1)
VLR LT kR O T, HIEEM Y v v A AR TIT OBy Tabled D r b T, K0y =+
A RSB L B AR b LIRS T % Lk, SRS T 3~ 6 % O¥NE %, REEXHGER
VAT 3T ek ARERC Y S LT L. Ve VD s e AL AETED b ORI 5
epsTablel D LD ThHIENDELBE, ZOBE VXL EYORESIIGHEERS BT T30 LE
2B, VEAY VOB OHEEL TS itk REE L.

x i

1) Ind. Pharm. codex. Vol. I, 9217 (1953).

2) Mullen, Mc., ef al. ; J. Am. Pharm. Assoc., Sci Ed., 44, 446 (1955).

3) WEFMSLEREARISEPTIER p.153 (1957).

4)  WEFnSLEREEARRERSEHE p.170 (1957).
WEFN324E B [E A B2 SEHrE p.103, p.110 (1958).

Summary

Assay of total alkaloids of Rauwolfia is described in Indian Pharmaceutical Codex. The present ex-
periment was carried out to separate quantitatively the strong base and the weak base from total alk-
aloids by gravimetry. In this experiment, a satisfactory result was obtained when pure chloroform was

used as solvent instead of ether-chloroform (3 :1). )
Received May 31, 1958.
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Studies on the Determination of Alkaloids from Rauwolfia serpeutina BentH. W.

Quautitative Separation of Reserpine by Paper Electrophoresis.
Kazutaka Yamacucui and Hatsue Suoji.

Sakal, MerrillD ife w417 4 7 =% AD VA VA FHESKEC L h 2BL T, SMEBTEHL
FYEWED259. 25, 267, 275mu T3V ABEELYHIEL, - OfEic Morton MIE4HA L CRIER1LZRD, =
IE. LD THRIE Ui EME (corr)fEaflivei € v o By P HEELT, =% A0 Vet v iRl T .
ZE LI OHEVER LETOMRE X B0 THRETS.

£ B 0 #

1) #MLtrE SMEERROBIT

ML er vy s REETHRAM X ) #6457 7 Rerpine %A\ /o, Afhid mp267° (decomp.), (43D :
—118 (chels ). BHbiBLIcRRO Mz v v kv ASEORADBRIIL 268, 205~296mu (RANBPEH
L, FREEHGIC T 5 BIRHE A%8/A05 =1.841 2R T.

vl & v — EMERERE TS D\ TR L ks Table 15 X UFigl (B0 L) C, FHE Lt
Sakal LR EIHIE—FT 5.

Table1 U.V. Absorption of Reserpine 5M HoAc Solution

B | e | memmae |

Values of Sakal et() 278 187 26/72/75 = 2g£9. 25 1.147
1) 267.1 - 173.9 26/72/7 = 26/72/59. 5 1.124

@ 296. 4 200.3 A 5= 450, 25 L6

Experiments  (3) 267.7 179.9 2%/75 - 26/72/59 ' 1.157

@ 277.3 188.3 A =" 20,25 1.143

) 278.6 188 26/%5:2%/59_ o 1.154

av. 277.4 186.1 2‘?45 = 2?%_9. 25 1.145

c OEERAE Morton BIER 2R % & Sakal o1 L HFTEALANXMELNS.
Sakal & DEIER : Dagr(Corr) =7.802 Dygr—3.840 Dyys—3.963 Dyso. o5(1)
S2EA BB A REIESR, : Dagr(corr) =7.897 Dygr—3.886 Dyrs—4. 0110555, 95(17)

% #3% &3k, 76 (1958)
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Figl. U.V. Absorption Curves of Reserpine in 2 #HMLeELELORBKESEKIICEDIHBHE

5M-Acetic Acid ‘  EEEBRBUSNS L O FRORAK R 8 1 #D w X
HEZEDORMEREMHE L.

T Rermn MM Sl 408 & T %, 4t Whatman
49 by EIC. phoresis Noli{F# 8. 5x 40cm % i\ 2X44400r A U T B 1T 508
IS C ECET CORY L B LR 10cck T 5
EPVCE, lemd b w V- 2 @NIGENERE & 7e %, SKEHT
SM-EEls 2 ERIK & L, 700V 2 W5 28°CfT-o7c s, S
5 TREN AT 5 & UKThEERE 9. 5~12. 3em DI IR G
41 / \ SRR D, COMALEEI Y, SM-EHERCHRE LY

e Kb % & Fig 1 GRIRD D 239 ThD, Amax 267
ma, WP REALIC B80T WY Dagr/Dasg = Dag:/D
214=1.125, Dogr (1) KCHIE L TRovte EE (wik
BE)=256.5T, $iv-w ¢y -5M B D B TiiE

£4.0
277.4 (Tablel) & DL bR RD B L 92.5% ¢
botz. Table2 WAL Aifive/l ¥ v Ok Bk K
H#ERT.
260 280 ) Py
Table 2. Recoveries of pure Reserpine afetr Paper Electrophoresis
Reserpine measured absorbancy at l ;;:g;iﬁ;e(éllfg R]e;erpine %
308. T 1% = E,% (Corr) /
0 $6cc Dgsg ‘ Dy gy _ ’ . Dyqy I (Dgrs) ‘Lszr:(COIT) |E%5/7 (Corr)] %7 />2,774
(1) 0.715 0. 800 0.710 0.687 | 0.777 : 251.5 90.7
2) 0.720 0.810 0.720 0.695 ‘ 0. 808 ‘ 261.5 94.3
AV ‘ 0.718 | 0.805 j 0.725 | 0.691 | 0.793 ’ 256.5 | 92.5

D1/ _ Dwr/
/' Dxsg™ /Doy ™ 1.125, lma‘x 267mut.

Table 2 ¢ Dgsg, Dagr, Dora 2> HMortonfIER2) &K > 7. AT IKED v ¥ v ORIERThH 5.

Dy gr(corr) =9. 00Dggr—4. 797 Doza— 4. 203D254(2)

BAYFILTLTIHERAOEE 6% KLU0 % wtiLT 4 7 =% ARDWT, Table 3. 4 wid44TiRE
ESAE 2T, PHEH LARBEORIERICE T 2 WHRE LRI L, QR X 2 TRHIE Dagr (corr) &8 X 08
EMS akw, cOELitiver ey okEEOEYS =256.5 1 0 b REHRD L € vk Rnd. Rkl
TYRYET c TABVET, ZruklAdiidm—50 - zrekias (3 1) CHIHLERS L0 c e
0. 5N-Fitfif & & b & Wiy Lol o R & L, 508 LI ERS R 3t & L, &30 e
7 — Z(POg) B -CHIR LI S DD ~EBRIZ OV TERE LTI, IABLETSORENT HE ST EEE
kYR, ThbEBIELC Table 3, 4R,

Table 3. Assay of Reserpine in 6% Rauwolfia Extract. by Paper Electrophoresis

Fractions: used fov Assay.

i . : . -Soluble to 0.5N- In Soluble to 0.5N-
Total CHCL, extr. | ;755" (Strong Base) | HoSo, (Weak Base)

used Voltage 700 ‘ 700 ' 700




WIE, R vo A7 47 - TAB v A POEECET 3088 (B4H)* vuet

¥y OFRRESHKENC X b oBEER

DT
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Fractions used for Assay.

Total CHCI; extr.

Soluble to 0.5N-

H,SO, (Strong Base)

Insoluble to 0.5N-
H,So, (Weak Base)

mA
/8.5cm

hrs,
Migrated dis-tance (cm)
D‘.259
Dsgr
Dyyy
Dygr (Corr)
1%
By
Reserpine?;

9% of eachfractions
in total extract#

Reserpine %
in total extract

2.5~3.0

2.0
12.6~13. 4
0.57
0.59
0.54
0.324
23.14
9.02

(0.23)+

2.56~3.5

2.25
6~16.3
.071
.074
.070
.0318
3b

31

15.

oW o o e o

.89
.89

oSN

. 064

2.5~3.0
2.0

11.7~13.5
0.185
0.200 -
0.188
0.1216
19.27
7.51

16
16

1)
2
.162

+ Sum of Percent of two fractions.

#®

Determine by gravimetric method.

Table 4. Assay of Reserpine in 90% Rauwolfia Extract by Paper Electrophoresis.

Fractions used for Assay . :
Total ether-chloroform | Soluble to 0.5N-H,SO, In Soluble to 0.5N-HsS0,
(3:1) extr (Strong Base) Soluble to 2% Citric acid
: . g (Weak Base)
I I | I | I
Used Voltage 700 700 700 700 700 700
mA /
/8.5cm 2.5~3.0 2.5~.3.0 2.5~3.0 2.5~.3.0 2.5 2.5
hrs. 2 2 2.25 2.25 2 2
Migrated distance (cm)| 12.7~13.2 | 10.9~11.4 10.0~10.6 | 8.7~10.0 7:.8~-10.0 9.2~10.0
Diyso 0.331 0.184 0. 369 0.472 0.800 0.745
Dogr 0.330 0.195 0.374 0.461 0.821 0.780
Dyryy 0.302 0.181 0.343 0.417 0.740 0.710
Dyg(corr) 0.130 0.112 0.170 0.165 0.477 0.483
EY% 9.79 9.37 4.71 4.58 103.7 105.0
Reserpine % \
in each fraction 3.82 3.65 1.84 1.79 40. 43 : 4Q. 94
av. 3.74 1.82 40.69
9% of eachfraction ]
A el 75.96 | 72.81 | . 68.28 5.95 5.88
av. 75.96 70.54 5.92
Reserpine %
erpine % 2.84 ] 1.34 ‘ 1.22 2.41 ‘ 2.41
av (3.68)+ 1.28 2.41

+ Sum of percent of two fractions.

#*

Determined by gravimetric method.
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703 0.5 N-BREEEAE o is B O IEEA S o0 HIFEB SIS X b ﬁ}%tﬁ‘éht_ Ve Y ORI
Fig20rEH T, Miver e voRIEEL X< —BH LT3

Fig 2 U.V. Absorption Curves of Reserpine @ FMLELEOBENRICDONWT
isolated from Rauwolfia extract by Paper AEE B TGEERICHEVEM V2L ¥ v ORI
Electrophoresis.

DWW TUHIBRCIEA o L 8D TH D73, RBEEOWMA X

hicv e Vi onwT 5 M-BHEREK O GEL 3K
— Reserpin in weak bases etk Table 5 L b BT L H—FH L Toige.
<+ Reserpin in strong bases b\@"h%f;‘%;i%ﬁklﬁéﬁi’i“éﬁwcoln“C&I%@;fé“é ch&%

EETHLES.
NN
\

260 280 300 mx

Table 5. U.V. Absorption of some imported Reserpine in 5M-HOAC Solution

Samples E;G/7 E;;/‘(’) nggoi%?igotr}:s alt:atsiﬁme Absorptions ratio
Values of Saka let.D 278 187 26/%5:2%/59‘ - 1.147
Fhis report 277.4 186.1 2%/75= 26/72/59‘ 05 1.145

B, 278 © 184 26/72/75:26/72/59. - 1.157

B, 282 187 26/72/75 = 26/72/59 1.15

c 292 187 2%/75 = 26/72/59. 25 1.19

D 300 185.3 26/%5_26/72/59 05 1.24

AFFIIRRS2EEEERFRO—R L LT d O Th b BRI ORISR L orc. RIAEIEER,
HHBE 7022\ o MR B EAE MR b W EAEHse B E R B i e+ 5.

X 2]

‘(1) Sakal, E.H. Merrill E.J. : j.Am Pharm. Assoc., Sci. Ed. 43. 709 (1954).
(2) WR—2, EFER, AR 35, 77. 337 (1957).

Summary

Quantitative separation of reserpine on filter paper by electrophoresis was carried out and obtained
the almost same result as Sakal and Merrill) has been reported.” When Whatman No1l filterpaper
8.5x 40cm is used, however, the quant:ty of sample can be increased to 400r as reserpine. Morton’s
calibrating equation was obtained from the absorptions of eluted reserpine after migration. Rauwolfia
extracts were used as sample, and were migrated under the same conditions. The separated reserpine
fraction was cut off, and eluted with 5M-acetic acid. It’s absorbancy was measured at 259, 267 and
274mu, and Dgyg; (corr) was calculated from above equation. the content of reserpine was calculated

from it’s value.

Received May 31, 1958.
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Studies on the Determination of Alkaloids from

Rauwolfia Serpentina BEnta. V.

Studies on the quantitative Separation of Reserpine

by Column Chromatography
Kazutaka YamaGucHi, Seigo FukusuimMa, and Miyoko ITo
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Fig. 2. Chromatographic Histogram of Reserpine
eluted with pure Chloroform (at 268 mu).
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Table 1. Assay of Reserpine in Weak base of Rauwolfia Extract.

Do l Dyes 1 Dyzs ‘ D, g5 (Corr) ’ D%Z/om (208) | Reserpine %

1 0.188 | 0.206 | 0.187 l 0.127 | 84.8 | 30.7
|

2 0.196 i 0.215 0.194 | 0.136 { 90.8 ’ 33.3
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3z ik
1) Sakal, Merrill ; J. Am. pharm. Assoc., Sci Ed. 43,709 (1954).
Summary

Chromatographic separation of reserpine from the total alkaloids of Rauwolfia extract using activated
alumina was carried out. Separation and recoveries of reserpine were satisfactory if chloroform contai-
ning 1 % ethanol was used as eluant. But when the total alkaloids was used as sample, this condition
seems to be unsatisfactory for perfect separation, and further studies must be required.

Received May 31, 1958.
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Studies on the Determination of Alkaloids from
Rauwolfia Serpentina Bentu. V.

On the Alkaloids of Rauwolfia chinensis.

Kazutaka Yamacucui, Hatsue, Suonn

Rawwolfia serpentina, R. canescens, R. heterophylla 73 Yo Rauwolfia Bitky (Apocynaceae) I, M
EFE L LCGEE L JCEE SR TELD, BECHETHHRY 7474 % Rauwolfia chinensis % [FBE
D—DTChbH. .

Rauwolfia chinensis DEHFT VHw A Rl TizE# A% Dr. H. R. Arthur OWENI B E VTN
B, WEEIRERTCARG. FESIL R chinensis DR 30g HEI-DT, HEDWTL A EVORE
BB AT, RRFOMETOTAS e { FPEHER LSO THET 5.

£z B o K

(O ENEEBHFVCLBMTLADAFE

BHE R. chinensis O 30g R BARER & LEIBEERAILEOT LA vl FEEER LI L 25 0.736 %
Choote. FhbbiEE Liwigstel 10.980g k=~ F v - 7 wdra (3 1) 100cc, 1097 v =77K
10cc %Nz o8, SEEEEMMELT =—T N - 7 e RV 2 THET 5. BRI RmE=—FNV 7
ek (3: 1) CHHEL, HEEEZAL, 0.5N-FB CRBEREL, WKL, » AL n 10cc "CHEHE
BrvE=T - TARVELL, 7eesl s CRacHEEL, MiEEEL, KEpgERre Ay CFEBL,
WL 50° M CIRTENE L, S@mits vy — 2 (P:05) ECHERL, Eix LT 8mg %181,

() EEERHHICEBRTLANDA KFROLELES - 75523038

BT A h w4 ¥ 80.8mgit s 7 — 7 -7 7 ABEIHEC pHE. S il L s w AL A THIH L, R EZ50°
B CIRIEEIET 3 & WRBGBOBFRER22. Tmga Gl (28.1%). bR IhePED 7 ww kb A VR
L, 7w wAl AT 2 % 7 = VERCRI Uie. IR vE=7 - TAD VL LT, 70 ¥ AV B THIH L
yoww Aol A Y BUEIRER 50° LU CIRFESEHE L 7z & & 5 mpld5~150° DYKEDBFRER 8.9mg BIF
(11.02%). ZOHHEVENEY T T 7Y 2 VICEST S L BTFRE N, F DEENRE L ORI A~ 2
FARLERS VAL E YD ERD L IBEC—H LT,

BTFABRAL Fhb&T T 7Y a v OSEHEIEL Tablel WRTERD THS.

(3) FHREGADCLZLELELONBBIVER
4 A WO FRESRIKENEC L b 7ok, T b Whatman FfE No. 1T “ver ey 777 a v
113.2; % EL, 700V, 2Wh 2.5mA/8. 5em O TERKE LT ok, Vel ¥y iciisT 5 BERS
BT D , SN-FEES 5 ORI L, —Fk EWCHE Lcts, WHE Daso, Daer, Dony RWE L, 4 MIHEDT
Morton i IE%F75>CiE% Do (corr) b Exl %k, & OfEE L e € v kB oSM-HHERRH O B
=265. 1 DD “LEALY T T2V Y MOVELEVEREERDD +14.1, 13.95% Tk h, BELLN
LY LTIRT A v 4 K LOURRMO ver € vEBeRD B L, ThEh l.546% Ju0.01%Th > ic.

* 45 5 HAHETE (1958) Bfirh
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Table2 iz z Wb OBIE %=1

Table 1. Separation of Alkaloids of Rauwolfia Chinensis by Extraction.
Total alkaloids of R. chinensis 80.8 mg
pH6.5, Extr. w. CHCI,

f ' ' |
CHCI, Soln. H.0 Soln.

. pH 6.7,
l CHCL, extr. w. CHCl,
22.7mg ; v
| extr. w. 2 %5 — CHCl, Soln. H,0 Soln.
Cltrx_c acid CHCI pHI2,
| s l HCI, ‘extr. w. CHCI,
CHCI; Soln. 2 9% Citric acid 20. 8mg e
Soln. CHCI, Soln.
Alkaline w. « Soln
NH,OH, estr. l-CHcL,
w. CHCI, 20me.
|
CHCI,
-CHCl,

cryst. powder mp 145~150°
(Reserpine Fraction) 8.9mg,

Table 2. Assay of Reserpine from Root of Rauwolfia chinensis
(a) Sample : “Reserpine Fraction”

Sample Mlglig‘fggnce ! Dy Dogr Dz Dyg(corr) E;g/?
113. 2 /5cc 6.9~7. lcm | 0.122 0.130 0.120 0. 0816 36.04
» 6.9~.8.6 0.074 0.083 0.074 0. 0810 35.78
(b) Reserpine contents %
in “Reserpine Fraction’’ f in Total Alkaloids in Root

i
14.1 Mi14.03 1. 546 0.01
13.95

TR BSTREIERD L & FEEERS0 ON- BEERAIRD A= 7 + ATV e € v o) SN-BHREIR D A2 7 b )
—H U, D Aser/Aoso=Azer/Aora=1.12 T, fiver v rhr k< —¥4%. Fig 1 ZHhHLicvery
. v ON-EERR I D LEABM IR G 5 .

0.1 — Reserpine (in 5M-HOA) (3) FDMO7ILHOA kO

“Vel¥Yv7 g rya v BBREKET S L Fig. 2

DX 5 BB AT 6.9~8. 6cm DIKEHE A TTES

. . BOBXEYETAPAII VUL U Ch B0, KENME 3

/ ~A4.dem DHYSEOOBN & BT HECE AT T L 2 -

WL, ORINIMN AR L e 8 A7 O= Y &
0. 05 ve—HL.

22674259 = 12694274 =1.12 PHI2 LI Lo 7 5 7 v 2 v R ESEKEI T

% L Fig. 31OGRTHBOM S A8/, KENE 10.2~12.

300, lem OUEEMOEN & 53 5 8L & FRCSR 7 v 2 —

T LCRHIL, ZORINIILA S R LT 7
Fig. 1. U. V. Absorptions Curve of Reserpine - VvkEE LS. Fig. dcvenrey, 79<0 v,

from Rauwolfia chinensis. TR Ty DRI AR 2+ AR,

from R. chinensis
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B L0 R BREEK. K. &7 R EEOH

1) Ind. pharm. Codex. Vol. |
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AR 1 b BRI EE S b, EHEER B ol FTRA S,
3

Fig. 4. Absorptions Curves of
BErET5

which grows in Formosa

Reserpine, Ajmalicine and
chinensis
p217 (1953)

Ajmaline from Rauwolfia
23

MOFNT 2T - TheA VEBEOES
Summary
to those of authenic samples

Reserpine, ajmalicine and ajmaline were detected from the root of Rawwolfia chinensis (Apocynaceae)

These alkaloids were separated from each others by extraction using buffer solution, followed by paper
electrophoresis. The separated alkaloids were determined by comparison of their U. V. absorption curves

Received May 31, (1958)
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Ultraviolet Absorption Spectra of Opium Samples. I.

Differences between Ultraviolet Absorption Spectra and Absorbance

Ratios of Opium Samples Obtained by Successive Lancings.

Haruyo AsaniNa and Masako Ono

FAAE Grliil 3, FEESADKERICOV TRIE L TESMBOMIL A~ 2 b A3 EOBEED H,
BENTNHIR LT, B OFEEERIE L, A2 e F A0, BbANARESERBZT AL FO
EROMHBERIES DL L, bNARKOEEWEERNEEY, BR38E1R, ¥ ax— 7 ClrnER
EALANAFHRERTRNTL, BHENoFE N —FRTH S L HEXI LD,

—F, BNATRAEESEMT 3o TEr e XOSRMREFRKD TR LD LBOTA S v 1 FER
SBTH LD BT TRALR TV BDT, FHHERHT & v:lz%‘ljl,ﬂ% BRICHNADR Y ARY b v 7T A
HEDD B, HEREERELT oM.

N %%0)“‘5

RERMEL R Bl:a‘o I ORI X AERFEEE b ~NA .

HEORE b~A 25mgie, Walpole OFRT TV 7 & —sHEREEK (pH 3. 95)5) i&{%&fmxf 14/
D EEH—T LicDb, BEE Scc Mz T3 ﬁl’aﬁi’%#@‘é. chi 25ccm A A7 AxRiRERL, BEE

TaER 25 iLicDD, EBLED 2 ZHDAAT T ALY, FARICL Tald 25cc k:ﬁﬁ%ﬁ‘a.
Thbb, EHIHA~NALD0.008 % 5K TH % .

BIRZ <Y PLORTE HWUIsE% lom o wricAh, Beckman DU RS- EESt 2 A T ik 250
~320my I AEKELRIE LD, LoERi Fig. 1~Fig.6 0r kb Thot-. :
HEObLANAE

Fig. 1 (1) 24.6mg (2) 24.6mg (3 24.2mg (4) 25.0mg
Fig. 2 (1) 25.5mg  (2) 24.6mg B) 24.8mg @) 25.0mg
Fig. 3 (1) 24.6mg (2) 25.2mg 8) 25.0mg @) 25.3mg \
Fig. 4 (1) 25.0mg (2) 24.0mg (8 25.1mg (4) 24.6mg
Fig. 5 (1) 25.0mg (2) 24.7mg (8) 25.lmg  (4) 24.5mg

Fig.6 , (1) 24.4mg (2) 25.0mg (3) 25.0mg  (4) 25.0mg
(1) : 1st lancing (2) : 2nd lancing (3) : 3rd lancing (4) : 4th lancing
¥4z, 260, 270, 280, 290, 300, 310 mu st} BWIEEDIEHE O E260/E270, E280/E290, E300/E310 i3
Table 1D %9 T, chbrth O BEMclas TRRTIUE, Fig. 7 -Fig. 9D L 5H TH 5.
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1.000 Fig. 1. Absorption Spectra of Opium 1000 Fig. 2. Absorption Spectra of Opium
Samples Obtained by Adjacent Cut- @) Samples Obtained by Adjacent Cut-
2 .
@ ting Method. (A1) ting Method. (A2)
0.900 0,500
0. 800, 0. 800
0. 700} 0.700
0.600 0.600
0. 500} 0.500
°~4°°r 0.400
0. 300} 0. 300}
8 @
< 260 280 300 -320 = 260 280 300 320
Wavelength mpu Wavelength mu
n
B 1 Fig. 3. Absorption Spectra of Opium 1. 000 Fig. 4. Absorption Spectra of Opium
i.000} -
Samples Obtained by = Adjacent @) Samples Obtained by Opposite Cut-
Cutting Method. (A 3) 0. 900} ting Method. (O 1) '
0. 900} :
0. 800}
0.800}
0. 700}
0.700
0.600+
0.600
- 0.500
07500
. 0. 4004
0. 400}
0. 300
0.300 .
© 2
g £
£ ! ‘§ . , . (4)
2 760 80300320 = 260 280 300 320
<€

Wavelength mu

Wavelength mp
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1. 000k
0.900
0.800f
0.700F
6. 6001
0. 50(?
0. 4004

0

=
k=3

Fig. 5. Absorption Spectra of Opium

Samples Obtained by Opposite Cut-
ting Method. (0 2) '

Absorbance w

1.000}

0. 900}

0.800

0.600

0. 500,

0. 400}

0.300

Absorbance

m

Fig. 6. Absorption Spectra of Opium

Sarmnples Obtained by Opposite Cut-
ting Method. (0 3)

280

300

20 780 300 320 260
Wavelength mp Wavelength mu
Table 1. Absorbance Ratio of Opium Samples.

Sample E 260/E 270 E 280/E 290 E 300/E 310

A1l Q) 1.130 0.998 1.062
@) 1.114 1.031 1.055
8) 1.064 1.088 1.075
@) 0.988 1.093 1.105

A2 (1) 1.092 0. 982 1.068
@) 1.121 1.002 1. 060
@ 1.038 1.050 1.077
@) 0.997 1.081 1.110

A3 (1) 1.125 0.972 1.053
@ 1.120 0. 989 1.058
3 1.049 1.037 1,092
@) 1.000 1.080 1.117

o1 @ 1.157 1.012 1.060
@ 1.132 0.978 1.058
® 1.053 1.048 1.078
@) 1. 060 1.118 1.118

02 () 1,119 0.962 1.056
() 1.129 0.986 1.060
8 1.081 1.037 1.076
@) 1. 007 1.074 1.113
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Sample E 260/E 270 E 280/E 290 E 300/E 310
03 (1) 1.123 . _ 0.979 _ 1.065
) 1.123 - 1.007 1.078
@ 1.040 © 1.051 1.093
(a) 1.021 1.066 1.109
]
1.15p ol 1.15F
it
w388 |
S = % A ,?. ) got
110} i )
. 1.10} At oAl
E260/ = % ‘ ‘ E280/ 4
E27 A oy wn oEB
4 ao 0oz
1.05p A 1.05¢ x“ 4
?ﬂg 3a|
' ® o3
100} i 0AT 100k a8, (]
AJ@O‘,z
8 A2
) e & )
0.9} : ° AN
, e . : ' 0.95¢ o
0.96 1.00 1.05 1.10 . T .
E280/E290 ; E300/E310
Fig. 7. Chart of Absorbance Ratio E280/E280 Fig. 8. Chart of Absorbance Ratio E300/E310
against E260/E270. against E280/E290.
A1 : Adjacent cutting No.1
-l 90! A 2 : Adjacent cutting No.2
o1 A 3 : Adjacent cutting No.3
A @ AI[] a3 .
32;‘%@42'3 © 01 : Opposite cutting No.1
4l®
ol 0O 2 : Opposite cutting No.2
o2 02 O 3 : Opposite cutting No.3
a
) " @ st lancing @ 2nd lancing
Fay
sk PAyr 0% /A 3rd lancing [0 4th lancing
A2 a3
- no3
DO?
1.00 42 o3
vy
0.96
l.‘05 1310
E300/E310,

Fig. 9. Chart of Absorbance Ratio E300/E310 against E260/E270.

£ £

Fig. 1 ~Fig. 6 Th» 5L 5 K HNAFROUILA 2 b A% W b—Blh~A PRI BEERE
<, 250 my, 320 mu R AENEL, TN CHHREBOEFCHE>TRP LT 52, jmax, Amin OE
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T, HEEBNADOEKES, ZFWENALD IRERBANS L. ZOWNARZ FADRRIE, HAAH
DTAAvA FOERIBCI 5bDTHBLELLNS.

¥ E260/E270 1%, —FIE L UZFETLNANZHL, WHETLALOBE X b bR E iRt E280/
E290, E300/E310 oWk fefiam L, E300/E310 13, WHEGLAANERME b KX RlrTT0
T, Fig. 7 —Fig. 8 CHL AR X 51T, —FUE LU HILAAN, ZBY, HETDHAA LKA SN,
T HREFBILNAIEBILAAL LRI 5.
BNABROBEHPHERERL, b NADHELYAIL IO —FBTHLALELDRD.

T BAEBRCAV I AR, FEREREYERERRE DI R~ A D—HTh 5.

= i)

1) Grli¢, Lj. : United Nations document, ST/SOA/SER.K/48,58 ; Farm. Glas., 12,487 (1956) ; Acta
Pharm. Jug., 7, 199 (1957).

2) United Nations document, E/CN.,7/338.

3) Asahina, H,, Ono, M. : Bulletin on Narcotics, Vol. 8, No.4, 39 (1956).

4) The Opium Poppy and Other Poppies, U.S. Treasury Departmemt, 15 (1944).

5) BARE : LFEBEE 2T, B12%, B OBERRE, o 142, WHERE (1943).

Summary

The ultraviolet absorbance of highly diluted opium solution (pH 3.95, dilution 1 : 12, 500) was mea-
sured within the range of 250 to 320 mu on a Beckman DU spectrophotometer in 1cm cell.

The opium samples obtained by two successive lancing methods : adjacent cutting and opposite cutting,
and kept separate in each lancing were used.

Appreciable differences in the absorption of these opium samples can be noted. The opium of lst
lancing shows the highest absorbance curve. The absorbance at 250 mu or 320 mu decreases with later
incisions, but in the region of the absorption maximum or minimum of the spectrum, the absorbance of
the 4th opium is sometimes higher than the 3rd.

The curves of opium absorption might be attributed to the additive absorption of the most important
alkaloids and to some organic acids. )

The absorbance ratios E260/E270, E280/E290, and E300/E310 were calculated from the measurement
of the ultraviolet absorption spectra.

The opium samples of 1st and 2nd lancing exhibit a higher quotient E260/E270, lower quotients
E280/E290 and E300/E310 than the samples of later lancings, and the quotient E300/E310 of the 4th
opium is the highest of all.

By plotting these extinction quotient each other, it is possible to separate easily the opium samples
of 1st and 2nd lancing from those of later incisions and to distinguish the 3rd from the 4th.

The direct spectrophotometry of diluted opium solution might be used for the identification of the
quality of opium samples,

Received May 31, 1958.
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JLP.VI L Xah~Atho® e x ERAHENE
O
A Nomograph for the Determination of Morphine in

Opium according to J. P.VI

Isao INoUE

bAAROE L 2OEEY J. P VI Mﬂfﬁﬁ%n, aé%b%tﬁoﬁ;ﬁ%t%ﬁa’aa LT/ 277 7 %A
"]y, bx&i?ﬁ)ﬁﬁ“«%’ffh%% t@f%&ﬂ“—ﬁ*% ‘ S

e Moy v .

TERIL SR i Lt&mﬁﬁﬁ—”éﬁﬁﬁ%*ﬁgﬁno%
FralFfL, FHEK IARDOETRYEA L CHRTIA
Lz, T b Fige LITRW T XYoo t £¥2 310 b 338 H B
LLino X, Y, Z BOBENOREESYEhTh Ux, Uy, Uz i .
33L&, mtm)Uy=nUx=mU 7 (1), YoEl=xoxlzg=l ' /

~~~~~~ @), yrl=xzlzsl. . ...QO=KAHEL(1), QOHEEHTIC /
BRDE B A SR D B H R Lok, holl

EreRxEHER (P%) X chrbhs.
_0.02853xV e N S
= 20,50 X100+ @ o Viggse e x LES
LAN/TEIROR (co), w REE)ThS . WREHiRCS
P r - §
B2 g gy (FRELPY = Lo
logP’=logV —logw ric5.

HEOEHE L P = 5~20, w=4.5000~5.5000 L F3uE P’ = j

7. 1325>’

0.70~2.81 2 7ch) V=3~16 Lich. Lo T m:in=5:1 - % . Yoo 2
=25cm : 5em, Uw=360,Up=60, U p=T21)X %151+ 5 Fig. 1.

Tl wo=4.500, V=3.00 Th D b2HRN D Po=4.755L 7%, T Tw EmUleog(lig’w))%, Vi
Uy xlog(--g—oo )5_/ P%dﬂb:}:UPXlog( h 755)& %h%ﬂﬁrﬁb%ﬁic b E S HIEE R AT . Fig 232
OIS LTHERLI., 2777 Thb,

) =3 %

CDErT T EACBBOEE (1) ABCEESE LCERE V) &, HERCLLE (M) roELE
Bl Thbb 4=N-M TEbashb. 100{HD data R\ 4 OFSEM, BERE o RHHL, 4
= 14-0.003, ¢=0.0075 %15 ’

Fio 4 wREENT, ﬁﬁ“x%ﬁmka“)f%ﬁa 7 7% & Fig. 3o X 3kie’.
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‘w 9, .
v.oB% 45-
+20.0
16. 01 L -
8.0~ 40+
14. 04 - :
16. 0
12.07 -15.0 351
» ] L14.0
5.504 1 L
. 50 10.0 13.0 304
9. 0 -12.0.
] F11.0 45
5. 25+ 8.0 L10.0 cm 25
7. 04 .
9.0
1 6.0 207
5. 001 18.0
X t
>0 7.0 5 19
4.75] ]
=0 4. 04 L 2 10
6.0 = 10
: 5.0
.50 : 3.0 ! 57
! 25cm Hemm .
_ Fig. 2. R
T T T T T
Nomograph for the Analysis of Morphine —0.02° —o.01 0 +0.01 +0.02
in Opium. : a (%) —
w: Sample taken in g, V: N/10 HCI1 .
reacted with free morphine, P : Morph- Fig. 3. Error of Nomograph
ine %
= £ 3

P VI Gl ~NAROEL e 2 RERET 0K, N/10#HERO —EEfE S AV Clegte v e 2 28 LR
OfRE N/10 KEMES V v & CiREMS . o fER Lic/ =775 734, KEMEr Y v » & bic factor f=
1000 /e % T OHECHVS LD THS. & LEHEED factor ¥ JOEER LN fufav,ve ThHD
LELMRRZBIRERTELOND.

S 028525( (Vi=V3) o 100 = T-1325X (vafi—vafs) ... 5
WX 55 .

vy WEEISTH LD Vi=ofi=const. Fzid f=1.085 r 3%
01f1=15x1.085=16.28 L 72 %. L Z AT Vy=vyX fo OFHEIIEIED
BWCHT b Y Y ABROE, N/ y7viE7veE=v 208 V,
=vofy REHET DD AER L0 & AT IERCER T 2
TEMTED. bHWILFig 4 OX 5 f2 ST HAEOER LM
ZrRID Vo BHABEAB I I THDS—HETHS.

RESEP %I IAQHD 5, WAKRDDIFCTHZLNEEL

e _ WaEEED B EORKE X 35R0icn, Ry TAIOECHES
T 2 riclhol. Liaxlm:in OEENEYIRELTHE k;bVC%’?‘J)“C;,L\é

Ve WEEINE < T 2 IR isote.

Ko, APFEOBEAE S 2 bRIARETR, BB\ v gt
z, IFmRRC OB LETS.

V=

Fig. 4
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JP VI ah~AFOEL e XSBOBENYEELTHEMNT, 2277 72/ER L 2. RIS eSO
LEMEME (M) Lo A=N-M %¥E L EHEL, 100fE0 data 225 4 OYHE M, BHERE 0 2HHLT
M’ =+0.003, ¢=0.0075 #f57-. |EEIT =D L 5 KBDTHE , T ErIIITSERCEELS B
BRI,

3z [
1) B &gk, 74,247 (1956).
Summary

A nomograph was drawn for easily obtaining the morphine content in opium according to J. P. VL
Defining the error (4) as the difference between values read on the nomograph(N)and thdse by calcu-
lation (M,) its mean value M’= +0.003 and standard deviation ¢ =0.0075 were obtained from one hun-
dred data. Errors that might occur being very small, this nomograph was found to be available.

Received May 31, 1958.
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L= O VI

Spectrophotometric Study of “Charas”, an Indian Hemp Preparation.

Haruyo AsauniNa and Shogo Mi1zuMACHI .

EADE S ERbhvbiul, AKET v, Cannabis sativa L. O =% ADBINGRIIT OWTEHE L
1t ZORA v FEBIF L ) Cannabis 5 Charas AT LDT, 0 =4 7 ~ Ahili=% A% L7
b vl AQ= 2 7 —AERCOWCERESEE 216~320 mu TR A2 7 v EEIE Lz, Charas 1A
YV V7 4 Cannabis sativa L. vat. indica LAMARCK @&bﬁlﬁﬁﬁ%ﬁ:&%ﬁtﬁm LicEig4EnEDd el v
PR AR EIRTT L v dod, Wollner? 3t Cannabis: 0488145 % Tetrahydrocannabinol %
EHHLTWS.,

£ B O

(D BE o) =z A dli=+ A0  SEHWE B AR SO BEEEAR =% 2D
e Le. Jicko Charas #HR L L= % / — V% T 6 HEME L0 BIEET 5. BUPCET= X/ ~
NEECTIHBIMELLEOBERL, PR ELTERL=FA L L. ,

@ 7t viiH= ADHEE : Charas MK L L7 2 FVEEWGE 3 BELE Lo bFEBT 5. 0B
ZIEL DELLODLFREELTEEL=FAL L. . :

(2) RICHTERAZEORE FiEd tRU.

(3 H¥erEF Hix EPU-2 Ba iz,

(O HR WELickkEsy Table 1 % 108 Figi 1, 210R4.

Table 1. Absorbance of Extracts Obtained from Charas

. Sample 3 Amax. _ Amin. _ Conce él/t lration
my ‘ Opt. D. ‘ Bigm | m& l Opt. D. ‘ D
Ethanol Ex. 279 0.848 188 250 0. 459 102 0.045
Acetone Ex. 275 0.615 154 154 0. 429 107 0.040
400t 400
200} 2001
. (] H i
200 250 . 300 ’ 200 250
E}%  Wavelength mp ) E,‘Z: Wavelength mg 0
Fig. 1. Absorption Curve of Charas Ethanol Fig. 2. Absorption Curve of Charas Acetone

Extract in Ethanol Extract in Ethanol
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% £
Table 1, Fig.1, % X 7¢ Fig 2kt 23 h, Charas @= %/ — Agl = % A DRI HHKRL 7 & b vhlH=%
A TR N R~ DEERE . ZOZ Lid= & 7 — il = ADH P HEBRS OMBENE W &
BFEH LTS,
= OERROFEE, Charas O = & / — VHIH =% AD = X 7 — VEERIL 279 ma HRIER %, 250 mu il
BT S o L ARb T oT. BIEDCHRE L AABE AR 282 mu [CHRIBA %, 251 ma BRI
2% L Pyrahexyl (1-hydroxy-6,6,9, -trimethyl-7, 8, 9, 10-tetrahydro-6-dibenzopyran) (% 276 mu VWIS AR
ek, 249 mu CENUE N T5 . Bigesd pHIE Lic< 7 v EERMIE 280~283mu IR %, 251mu ik
g N 5 . FarmiloDpsiflse Uie s - X EERME 268~262 mu i RINEA Y , 245~247 mu IR/ N
AH+h. chbOEENLARS L Charas DAy b w77 MFIHAEKH, Pyrahexyl, <7 Y EEARRCERLL
L, 2 FFRERELHEL WS, T CIRE~L 5 Charas o= % /7 — Vilifl=% ARI RO ABR ST
%% Tetrahydrocannabinol AEAE LT\ 52 LiHIL 2D TD, Bl EORKRIRIEED TH AR Te-
trahydrocannabinol & 5\ MXFDEUKOEELHE LI L 2BEITHL0THS.
SO WG A B E OB 5. iRy b ot iR RE A, Charas pRFIhicf v FEE
W, FOAFCEUTHEE 2R W B R A ¥ FAES S L OCRERIEGASHCHELRT 2.
72 WRGEER O — BRI EE R R S A .
pia [
1) mihEEtt, KEE™E &, 75 117 (1957).
2) Wollner, H. J. : J. Am. Chem. Soc., 64, 2629 (1942).

3) Biges, A. L. : J. Pharm. Pharmacol., 5,18 (1953).
4) Farmilo, C. : United Nations document, E/CN. 7/304.

Summary

The ultraviolet absorptions of the extracts from ‘‘Charas’, an Indian hemp preparation, at 216 mu
to 320 mu in ethanol were measured.
The spectrum of ethanol extract of charas has the maximum at 279 mg, the minimum at 250 m and
is more similar to that of Japanese or Malayan hemp than to the Canadian hemp.
Received May 31, 1958.
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Color Reactions and Paper Chromatography of “Charas”.

Haruyo Asauina and Yoshihiko SuiucHi

EANE IFRbhbhiEREXHOHEE =% A OWTRK 2 v <1257 1 — R ook 2D,
Charas # AFTHHEY 2 DT, BERIKLFEHRKZ v~ V777 1 —~ LDV T HAERR =+ A L LR
Lic.

Charas 134 v ¥ 7% Cannabis sativa L. var. indica LAMARCK OFRBEHH 5o T 218185 B TR
BWEOHWRYIT, o TR EBERLE TS L bR Th5.

£ B o #

I. 2&RIG

Adams 52 {1 cannabidiol ¥ KFEDOHH =+ ATk % Red oil oW TH*DEBRIGEZRALT:.

Blackie® i3 v FARRRENRIC, BEOT AT e FO7 A2~ VEREML, HEBEEMLICE EDEHEIOW
THELTW5.

bhbiiCharas D G~ —F A =+ A, HABEKRM=+ A, cannabidiol % X Ufpyrahexyl CRfRD4:
WERAYRT & I T\ 5 Tetrahydrocannabinol * IO /ER, &R % $> 1-hydroxy-3-n-hexyl -6, 6, 9-
trimethyl-7, 8, 9, 10-tetrahydro-6-dibenzopyran) % Fi \~ Beam, Boer, Duquénois, Ghamrawy, Millon 0 2
BEGE 7 AT e PRI BEISE RZisok. ’

ERECE

(a) Charas = —7 Afhifi=% A Charas3g % Ail=— 7/ 50 cc CRBFMHI L, Al=— TV EEEL
Tz B,

(b) BAREARM=+A B[IEHDHKEKRRK =+ ANo. 3

(¢) cannabidiol &

(d) pyrahexyl

1 Beam [ : BTN 2— A5 %KEMES Y 7 ATR 2~ 3TE% A 5 L REEXETS.

2 Boer FUSY 1 BEE~F v 10ccEN Lo HTRIBSAAE 1, 25 27 ve=77K5, 4NKE{kF + Y
v AW 5 DEAW 10cc LT 50 EETHREL, SDE~FF VELHROBAMKSccTHY E¥D. TAD
VBIXLbETAVEY S ML TeY) 8B LV EVBREREBYETS.

3 Duquénois [(fis: v=VYv0.4g, 71} 7ALFe FOREE D% TN a—20ccTHEMLIHK 2¢Cc %,
EEREHCNZL T E EES DIl 2cc M2 B HFRLLD.

4 Ghamrawy JJ& :P-PAF AT 3 7 XV 7AFT e ¥ 1lg #FifR5ce, 7k Loec icimn Lickk Lec BT
ML CKE L THIcled B LRBERELY, B THIRERIS. S bICEFEOKE ML S Lt EFBYETS.

5 Millon FUs :  7K$8 58 A FEEMER 10 g WiEHh L, KT2HC5 T LEEFEBCm: % Lt BEYET S

RKE @), (b)F 10me, (c), (D% 1~2mg i onT k5 KinkRaickERfit, Table lER-TEHD T
Bt

Table 1. Examination by Five Reagents.

Charas Extract J apag;isagemp Cannabidiol Pyrahexyl
Beam 4+ — + —
Boer -+ — + —
Duguénois + + + +
Ghamrawy + + + +
+ + + +

Millon |
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6 TAFEFRIBEERIG: HVFATAFe N, V2V, P-=tueXvIFAFel, p-7EL7
I7RYVTAFE FOFF LTIV 3 — VVETE L ERY RV, R85 (@), (b) %/ 5mg, (¢)1mg, (d) 1 ~2mg

CoWTEBRIGEZR I, .
SEEaivk ¢ BUER/NERBRENTC=FAT A2 — A 0.5 cc KIEML, THR LT ATe FD2%=F 17 L

a2 — VEWE2CC M TS D EE, X HLICHER 15 My Emds.

F i Table 2051,

Table 2. Color Reactions by Some Aldehydes.

Japanese Hemp

Charas Extract l Extract Cannabidiol Pyrahexyl
Salicylaldehyde Red Violet Red Violet Orange Blue
Vanillin Dark Violet Dark Violet Red Violet Cobalt Blue
p'ggégsggz' Yellow Brown Yellow Brown Lemon Yellow Green Yellow
Iﬁéﬁfﬁ?éﬁ%% Red Violet Red Violet Orange Green Blue

CORBAIRCTRLERE ML T1IS5EDO IO THS.

I. FE O bo774—

BiBD G AKEAM=FACOWTT A FRBLLEREHEG, ¥7ARBTRETH ARy PeREIL
7z. Charas oW THR U X 5 BB L FREEH L.

= #:

(@) Charas % Hif=~ 7L CRIHI L, X LK LA . Charas 3g & All=— 7 2 50cc 1T 5 BRHIIRE,
BIEEL, FIRCIEMERIS g 22 T SHMLe b ¥ KBTS, FoR&FR, BE&#2 %7 ~ 1 30ccPoT
3MEERIL, 25/ kbbb TEBHALCLOYEF L T5.

(b) BAEAR=xANo. 307 & VK

(c) cannabidiol (#&f)D 7 & b VIETR

(d)- Pyrahexyl @7 & + VifHk

MG . HEEESERE No.50 (2.5x40cm) %, 60~65°1iniR L7z 30 R 7 L 3 = v AARIC 3 5RIE L
DB, TVESTERE R URERESCAN T BHHE T 5. FEUKkehC 6 By, BT REE
R L.

Bk : 9B%rz/—1

FERW: () BOC5 BEEEEF MY v AEKEY, K2, 6-P7waF ) v-4- 2w I FOTAT~
BRI (X7 ARIE) 2EH T,

() 7ar=a— 85 BKEEA Y VAt (¥ A8 .

BT em BREL, ¥7TARBTLONEAE v PIWTHhORE —2>Thole. % d RE i Charas
=% & 0.70, HAEAFHIH =% 2 0.61, cannabidiol 0.70, pyrahexyl 0.58Ck b, = 5 % Charas #i
H=% A% cannabidiol D AKXy + Lidv — 2R CTLFEBTS.

Charas DEENL, BORM=—7 2 CREMHLEETOIORRAGIS, FENbLAEy tOMNEETOT
— Y VvIRRLRTC.

% =3

BERNGRICFERZ r< 2775 7 4 —OREBTEHW oY — LR cannabidiol o j&: 3Tk b, Cha-
ras fiH=F AW ThOEL W LBMT, HAEARK=> A, pyrahexyl 3&ichsb. Boer o IK %
cannabidiol » Charas $ifi} =% A DO ZPMTHSB. %/, FHir v~ 777 4 — Tk cannabidiol O A
Ay k& Charas fifH=#F ADAH v + 243 RE EA—FHL T3, 2hboZ &4 % Charas /3 cannabidiol %
ST L LA TE AM, HAEKRRE GIL canmbidiol 2H S hisu.
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KIKDOAE TS Th % tetrahydrocannabinol E4LAHK T % pyrahexyl i1 Beam, Boer W Shi&ME:
Thihl, BIVHBOZEERISPT VT e VIR X 5 2EHEIGTHABAR =% A% Charas #ii=% 2 &
E{ACEBMEERTZ L b, BAEAFIC cannabidiol BI#fd Charas Jinid £ T\ 5 2 L H%E L b
5%, CharasDiFfik 7 w < » 2 7 4 — % cannabidiol ®AH v F DR LA % DIICHDT-.

LYV 4 v VAMIEE Charas It OWTHBORBBERISLTHLZ v~ 77 7 4~ B\, BREAR
=% A, cannabidiol, pyrahexyl X Fkiikt 7-.

RIREESD—>Th % cannabidiol 13 Charas fZZEEAX N BAt, HAEKHS SIRHS hichot-.

cannabidiol DK Tk %5 Beam F Kk Boer {54 %, Charas =% 2 } HAREAR =+ 2 X 0REK L
—HLIRFRK 7 e~ 757 4~ TR T AR Mtz bhichot:.

Charas #5353 nled ¥ FEH, FOAFRB L CEAEETY Vit Wi H A4 v FAMRE, SREsibgst
EECHRR IS o o

ks, AFEOBHAOILEARSEHEHEESY O TH Tk,

B 2

D SIEkEmEt BREE - &5k 75, 123 (1957).

2) Adams, R., Hunt, M., and Clark, J. H, : J. Am. Chem. Soc., 62, 196 (194D).
3) Blackie, W. : Ind. Eng. Chem. Analyt. Ed., 13, 96 (1941).

4) Boer, D. D. : Pharm. Weekblad, 90, 321 (1955).

Summary

Paper chromatography and color reaction of Beam, Boer, Duquénois, Ghamrawy, Millon, and alde-
hydes, such as salicylaldehyde, vanillin, p-nitrobenzaldehyde, p-acetaminobenzaldehyde on charas extract,
Japanese hemp extract, cannabidiol and pyrahexyl were studied.

Filter paper impregnated with alumina and 95 % methanol were used for the paper chromatography.

From this result and the Rf value, it is concluded that cannabidiol is detected in charas, but not in
hemp plants grown in Japan.

Received May 31, 1958.
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Relation of the Two Methods of Successive Incision of Poppy Capsule

to the Opium and Morphine Yields
Toyohiko KawaTtani and Sanaenosuke Fujita

FINE BAALFEHRG L2 TGABCE W ULETEHBRR, dRPLWmoRSbhiniks ¥ C4HEOGE
MWiFhs. L LCEHBIERCEREIOEDD & BOSEIGRED © 2 5825 5. #5tE & (3aiEeE L iclnc s
B CERCEE T 25T B L3R 2 ~ 3P OB CCEET 5Dy, b B WILECETEID FOSHE 24]
BT 5 HEThHS. L LTSNS e meEl ﬁi& BMHANADIERS VW E ZRTWADD, Ll
I ERRIMIT VWL 5 Th 5.

oo 111954~ SO E BT B Y, 1955~ SO E I ARBRRIT, &0 2 H L bAANISE, T
e RER, TArexSER B LOEASW A IR R OFEA L ORI oW THERHEIC R 2T o k. £
OFER 1 BSEHLANANGEE, ReTr e X EE, TrexEER 3 XCHAASWHIEHROFEER 2 FED
BCEEESYRD L N TEr2T. T hbOBRERAPW T DR ET5.

FERB OB SN TIEI]Z, AB(E) X b Bulletin on Narcotics, Vol. VIIT (1956) iz s h -3,

ZOFRERERT ARSI D T REHHT L Cn i W ST REN S B ECHMEAE TS,

T RO B

LR L UEREONE —SBEAACEIIOr YEREEFT Lo CEB L. #5E, 19544E10H20H.
B, 10a24( TR L)300g. L fE, #f%5. 6ke, & 2. 2kg, pinl. 8ke, Z:fi75cm, BREILFAEIE Tk
K ISemBEOH X35, [RE, BBk oW, &+ 3. & 1HEEE, 195541 A24H, Bizd. kg, BE
9. 4kg, Fiin3. 4kg. & 2 [AhEEE, 4 A11H, HeRE375ke, MigkS0ke, piklSke, WA13.2ke, #nll2. ke pesk
B3, 26l FEHiMAE, SME. EER, 5 Al2A.

SREEHE 5L TI9554E 5 A23H i~ ASKEBRREI L B, WEEH X L, E1EED 3HEHETI 2 H
W2 IEHEL, #E2MENBIIEBC LT 3T oUELE 4 T2k, bAATRERGER X UERET L
o3, FEDO LDERE LIc2HANALDWTHER L USH2fTok.

I
/
é % a LI4
———
L,
Ad]acent cutting Opposite cutting

Fig. 1. Order of Lancings (cross section of poppy capsule)

ESEM (3Figlo B AEEDY & L, M2 (382 EUGIRE 1 BloAl, &3 EE L EoZEED
s 4 EiXEs 2 Eodf & L.

SHTLEEANTIE B AZE RS OF R Lichiof.

HBX 17r o 7 KERY, OHOERRELEHEE LoF 2 10mes 1 A O(BEERH110~135) » L
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fo. FOAREAFC Lo T Tattsy CLEKR LD Ths 27wy 2l L, — 23l ofiid
IR o {ET A2 R RO B A 70
Table 1. Methods of Incision and the Opium and Morphine yield

(Preliminary experiment, 1954-55)

. .
Area Method of Number of Opium Opium yield Moisture Morphine Morphine yield

(fertility) incision Clanislgé?is 'yield ~ per capsule - content aspg;g:l{lr;aiii d per capsule
. mg. ‘ % % T Tmg.
Aj(poor soil) Adjacent cutting My 135 ‘15,2 1180 7 10.53° ©11.18 12.6
A,( » » ) Opposite cutting M, 129 13.7 106 9.96 12.20 13.0
A,(rich soil) Adjacent cutting M, 132 15.6 118 10.84 13..36 15.8
A,( » ») Opposite cutting M, 110 1.2 102 - 10.91 13.88 14.1

REREE EbhopiFiRTable 1 0 Lk b TCo i DESN L TROBENE L.
1. gk, e i 1 545 ~AERII T 2 BRI TENED b vk (Table 2).

Table 2. Analysis of Variance of Table 1 (Opium Yield per Capsule)

Factor S.S. D.F, Variance (22) Varianée ratio Significant level
M 132.25 2-1=1 132.25 6.53 0.2<a<0.3
A 0.25 2-1=1 .0.25 0.012 0.9<a<0.95
E=MxA  20.25 Ix1=1 20.25

MA 152.75 4--1=3

2. GG, Hihe bic 1S e JUEEC R 5 FEC A EERES bt (Table 3).
Table -3. Analysis of Variance of Table 1 (Morphine Yield per Capsule)

Factor S.S. D.F. Variance(22) Variance ratio - Significant level
M 0.4225 2—1=1 0. 4225 0. 383 0.6<Cex<0.7
A 4.6225 2-1=1 4.6225 4.19 0.2< <03
E=MxA 1.1025 Ix1=1 1.1025 ) ’

MA 6.1475 4-1=3

3. WA, HAL bicwr e RFEICET HHECIEEENRD bR\ (Table 4). oL ERE
0.1 TSN OB ERENRD b S, Tt bHNIOBENEFRO Dk E /e 2 EFROEVERA
RoHND. ’

Table 4. Analysis of Variance of Table 1 (Morphine Percentage)

Factor S.S. D.F. Vaviance(u2) Variance ratio Significant level
M 0.5929 2—1=1 0.5929 9.49 0.1<x<0.2
A 3.7249 2—-1=1 3.7249 59. 60 0.05< e <0.1
E=MxA 0.0625 1x1=1 0.0625
MA 4.3803 4--1=3

= #H B

EBRMESLUHEOBRE FHEAR: AR —EEY Hvic. i, 19554108250, BEEOHE L ERR
LMREETHS. BIEH, 195645 A15H.

a) WFOMRTHL DL ET Ry s HiBELED 2 BL DK,
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A B
Fig. 3. Side View of Knives for Incision (x 2)

A B
Fig, 2.General View of Knives for Incision
(% 0.53)A, used for the first lancing; : -
B, used for the second, third, and A B
fourth lancings Fig. 4. Front View of Knives for Incision (X 2)

HEAE 195645 F28H 4 MM L B UERRBE L. B0 R FHRRLEETHLS. L LS LEY
B2 BEET H V- 7-(Fig.1, 2, 3,4). H~A OFEIT TR I L UUBREE Licaiv, FEEHED d 0 & & 8k
PR LI BRI EEEHED & © (W X ONER L b icd D)o\ UEIREIEEP, 70°C NI T T8l L.
DRI g W5 EARERFOBETEHS.

RBX 5% L Bbh s r YEISPCHE 58T Py Pa Py, Pokiew, SSFRCERE, K0 2K
BRACHF L. ERRXKOEREIE 4 1I0mTEHS. 7 VIHBHFC Lo T lARdSrE L, &40 hHS
L FRE—DOBRO T T~ R o\ CTHHE 70 1.

REAES L URE BHhicfiffidTables (1 R¥4EAANER), Table6 (1732 1 v X [IER), Table

T(RENEXREHER) OLBYThS. ZThERDT &L LTHESFET oK.

Table 5. Methods of Incision and the Opium Yield per Capsule (1955-56)

Place P, Place P, Place Py Place P,
Method of Lancing Namber of Opium [Number of Opium Number of Opium Number of Opium
incision capsules yield per| capsules yield per| capsules yield per| capsules yield per
incised capsule | incised capsule | incised capsule | incised capsule
’ mg. mg., mg, mg,
Ly 80 60. 65 55 67.03 73 66.06 96 49.76
Adjacent M, L, (80) 37.84 (55) 43.77 73 36.07 (95) 32.02
cutting Ly | 6 44.67 | (54 49.95 | (70) 42.87 | (85) 34.14
Ly D) 30. 82 49 30.13 (49) 20. 40 (66) 18.30
) L, 72 44. 43 84 44.27 67 59.13 67 66.94
Opposite M, Ly (70) 50. 83 (82) 47.44 (66) 48.27 (66) 47.13
cutting Ly | (65) 49.05 | (76) 44,97 | (60) 45.14 | (60) 42.98
L, (50) 24. 85 (73) 30.15 (51D 25,66 39 17.35
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Table 6. Methods of Incision and the Morphine Yield per Capsule (1955-56)

Method of incision Lancing P, P, P, P,
T T s T

L, 12,373 13, 808 12,948 10,101

Adjacent cutting M; L, 5,676 6,916 5,014 5,251
Ly 4,512 4,396 3,601 4,268

Ly 1,818 2,230 1,204 1,519

Ly 8, 886 8,898 11,530 12,585

Opposite cutting M, Ly 9,302 8,349 7,337 6,127
Ly’ 5,592 4,317 3,837 3,052

Ly 2,361 2,412 1,950 989

Table 7. Methods of Incision and the Morphine Percentage (1955-56)

Method of incision Lancing Py P, Py Py
% %, % %
L, 20.4 20.6 19.6 20.3
Adjacent cutting M, L, 15.0 15.8 13.9 16. 4
L, 10.1 8.8 8.4 12.5
L, 5.9 7.4 5.9 ' 8.3
Ly’ 20.0 20.1 19.5 18.8
Opposite cutting M, Ly 18.3 17.6 15.2 13.0
Ly’ - 11.4 9.6 8.5 7.1
Ly 9.5 8.0 . 7.6 5.7

1. S#EmHoGE
BRE LTS, &0, B0 3@ETH) STEBECX OIS,
B AE g My, FUONE) M,
% BB BEE Ly L, Ly Ly
81 Ly7s Ly/> Lg%s Ly
¥ B Py Py Py Py .
L L THIEREOMERM, MR T AEUEOMBTThZThly, Ly Ly Ly ; L7y Ly, Ly Ly, T
Hy, BRM: Ly OEIEHEIRNS D LIMIAER L, M L Y XHHCHECHEATAZ LN TERW. L
T3> TERSEOEBHITRO e, FERESLOnXSPERERL LTHHT 3.
Spmrp =Sur.+Sp +SmrL X Sp
=Sp+SLoan +Sp +{Sm+SrLan}x Sp
=SpM+SL) +SP +Syx P +SLM) X SP
EHIfEx e OREERENT,
: xijp=m+Ing-HILon; +1pe--IMx pik +2ijk
G Ing, ILan, IPD), Ix PULTXCRESERICH S . FEREANY, 2523800350, 558020 EHARINC, 02)
TR 2FE S R Zijr OFRHBEL T 5.
2. 1 RYEAANERR DT OERSHT
1) &fh: LToOHH (Table 8)
D EHERLIRLEHANATBEECH LEROFEY S L. DA 1 X h/hEwo T, Fsoiifik
L) roREEERBRETIUE, /Fs=31.3680/18. 1654 =1.73< F18(0.05) =247 ¥ i h AR & 7c bis\. HHEH

B BRPRHIBEELELhIRRESH»SIRNERTBTRED, EEZCRERLLOTRAEVHBE
DHEAFRERTHD.
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Table 8. Analysis of Variance of Table 5 (Opium Yield per Capsule)

Factor S.S. D.F. Variance(#2) E(u2) Variance ratio Significant level
M 18.1654 2-1=1 18.1654 o2+lpo%, 0.58 0.4<a0.5
L(M> 4,645.5040 8—2=6 774.2507 02+p0F ppy  24.68% %% a<0.001
P 163.6452 4—1=3  54.5484 02+-lmao% 1.74 0.1<a<0.2
MxP - 279.3230 1x3=3  93.1077 024102 p 2.97 0.05<C 0.1
E=L(M)XP 564. 6243 18 31.3680 o2

MLP 5,671.2619 32—-1=31

BREEARL LONIEFDL 205 Z i,

BHEHEEN oW ORISR Ho : o=0) 2 FRULEE 2 OMERBHE S 7%, om/o=0.74 1D % DiL @=0.05
L LT80% TR TES.

i) FWELIRLBANAEECH L b TUEECESOFEY L2 5. BUE0TERALETHECSWT
BTG . :

i) BT 1 E» BAAERC LAROES Y 5 2 v, BFENR (REESH, : op =0) %30T
E2ROBREED 2%, oP/0=0.7T53(IDENSIITa=0.05 LC80% ¥ ChRIiTE 5.

iv) FEHEOBFREIT 1 ELEAALERC LAE T,

Table 9. Average Opium Yield per Capsule of Each Lancing

L, Ly L, L, S.D. (0.05)

i
Adjacent cutting M, l

mg. mg. mg. mg.
60.875  37.425  42.9075  24.9195
L Ly Ly . Ly | 13. 4977

53.6925 48.4175 45.535 24.5025

!

R . |
Opposite cutting A, !
i

t Significant difference using Studentized range (TUKEY’s method)

2), FEBOWTEREDL H{EFT(Table 9 ) TUKEY(1952)ic X b Studentfh X =D iR g (B, ¢ ,@)%
AWTEEROFEFAET. o B 3HESIns L 00FEH, ¢ EETHOHBE, o GRBThs. Wi,
a=0.05, BEEOTFESER L T,

k
Tu= ;__z 1Ca lg(h, b, 0.05)Y/ Ay Az X,
o
ZDBAEL,
1 k
~2—Z|1Cm |:1, A11=1/n, A12:0
P

THHrb,
. Tu=q(k, ¢, 0.05)u/v n.

P2 - DBAOREE=8, ¢=18, u2=31.3680,7=4, ¢(8,18, 0.05)=4.82% A W CIHEFIIT,

Tu=4.82x1/31.3680/4=13. 4977.

I Tu LORECERRTEFYRELERETLIFERDRDO LB L0 d. BEECKWEMIETE L=0%
HEoRLIc (BTHEL).

Ly >L,, Ly >Ly, Ly >Ly, Ly =L, Ly =Ly, Ly >L,

Ly'=Ly’, Ly/=Lg’, Ly’>Ly, Lo’=Lg’, Ly’>Ly, Ly >Ly,

Ly =Ly, Ly =Ly, Ly =Ly, L, =L, .

T bERINCE TR, Ly 5 Ley Lg, Ly 2 Bc iz, S—RHEGN KT, 82, 3, AEGEFE0 LD
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BHEOEIERYTSE - (et US4 ERE3E I b $v). Zhict LRSS\ T Ly, Ly, Ly';
Ly 028w fich, &4 EEHENED T, 51 2, 3 EEHED b OHEMCERLYRDIR. IeRIHED
RIS 5 CUHEIRRD 3 O HERICERE LD O,

2 LTERD 2EESED 1 B A LEEILELE S & Lo TRPOBERIZL ThBHZ LA 5 5
R b ¥, EEEXE L O EY 052,3, 4 BEED b AWEEOCSE 1 B0 0K 2 bk ht
nX; =, %i2, #3), Yi =(¥i1, yi2, ¥3), i=1, 2, 3, 4 T, TAHEX, Y OBANAPIEEORD
OROFEL, X, Y COEATEEE(E. 1, T2 Fog)y (Fop Fegy Fog) OHEE LT, HETIUL 3 HOWEME
(xi1,yi1)s (Kiz, 9i2), (%3, ¥i3) % 3 RILZ P ARSI C2ROEAR 7 VRS2 PV OEE L
THRETHZENTES.

Thehb,

Mux

i/ 45 a=1, 2, 3

4
X0 =2, Xia/4, 5. & =
i=1 i=1

ZETEHEL, R

4 4 .
Dap= 2 (Fia—Fa Fig—F.p )+ 2 (Yia—F-0)(2i8 =F-p), @=1 2. 35 p=1. 2 3
1= 1= .

i

BRD, DastBRO 9 HOHELFEREZB Toapr KD 5B,
% Dapgopy= Oy
B =i
a=7DF, §=1
o=y O, 6=0
a=1, 2, 3; r=1, 2, 3

 (4+4-3-1)4x4

3 3
Fs= xglz ¢ B(Z.0 —F.a )(Z.B~3.8)

3(414) 21 Tt
= %{‘P11(§~1“5-1>2+¢22(9—5'2—f-z)gJﬂ‘(’sa(f-s—j’-- )2 +2012(F1—F D (¥a— o) +
2¢013(Z.1— 3. ) (Z.a— Fon) +2033(Eg— F2)(Xo5— Fo5)}
=16.01
LT AN
F§, 4 5 1(0.05)= F}(0.05)=6.59, F3(0.01)=16.7
LichioT
0.01<@<0.05
Lieh, TEHEHFEROREES7 W AREL WL ORFELZECH LN TESL. BMETITHENEFEDHA~A
PEEOFED OEIHEMCEEENRD LS. _
B (1, 2, 3, HEYIEF CORFBAANIGE (Table 10) FHIEFERO EnE % CORFTENANIEGE
wERER Ly Ly
zn, f:qz THERIL,

Ly =L;, Ly =Liys, L3 =Lit2+3, L1 =Lij24344,

on >n n >n

n=1 n=1 n=1 n=1
L1 =L7y, L’3 =L’142, L’3 =L’1+2+3, L’¢ =L’14+2+3+14
>n >n n n

2n=1 n=1 n=1 n=1

Ly & L’n % SCHEFFE (1953) OB THRETS. Tibb,
sy, Z'; n
P

n=1

k
Su; =S (k—1, ¢, a)A/izzjlcf Xu/y'n

Ka=0.05x LTz OBADHIE, k=8, ¢=18, u2=31.3680, n=4, Lizps>T,

¢ F1IEVHEOLOOHEMEEREDRW I LIZSURTH .
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Table 10. Cumulative Total of the Opium Yield per Capsule till the »’th
(First, Second, Third, and Fourth) Lancing

Adjacent cutting M,

Presence of

Ly, L, + significant difference
Opposite cutting M, >Sn / — Sn /=t Sw L, L’y
n=1/pn »n

n=1 betweenY #and >n
n=1 n=1
mg, mg.
L, L,
Sn=L, 60. 875 n=L", 53. 6925 7.1825 16. 8313 Nil
1
7= n=1
L, 98.3 L,
>n=Lyrg n=L"1ss 102.11 —1.905 11.9015 Nil
n= n=1
Ly L7y
n=Litpry L2075 Sn=Lliige, 147.645 —2.1458 9.7175 Nil
n= . n=1
Ly =Ljigig+s 166.12 L’y =L/ 4q1q4, 172.1475 —1.5069 8.4156 Nil
7n n
= =

t @=0.05, Su =Su/v;7/z—cf=4.25x/31.3680/4 /i?f =11.9015/zhcf

881, 18, 0.05)=}/(8—1) F3-1(0.05)=4.25
AL,

8
Su; =11. 9015~/_z1 c?
1= -

ErofoiEER L X 0Bs
L, L’y
>n >n
t:il_.__,il_,, n:l, 2, 3, 4
n n

T, HHWYWLHREREN 0 iowTEBRE,
1 —Suy <Ht+Suy
DSOS 1-a=1-0.05 Thinb, £ L Sy ERHBR L TODEEERHETS.

% DREFUE Table 10 1RF L95), \FROEEE COMBIIN T bRER~ AR 5 o5
DEEIFE TIROD.,

Table 11. Anpalysis of Variance of Table 6 (Morphine Yield per Capsule)

Factor S. S. D. F. Variance(#2) E(uz) Variance ratio  Significant level
M 111,510 2—1=1 111,510 g2+ipaz,, 0.0808 0.7 <a:<0.8>
L(M) 418, 605, 185 8—-2=6 69, 767, 531 o2 +00%; apy 50, 53% % % «<0.001
P 4,285,970 4~1=3 1, 428, 657 o2+-lma2p 1.03 0. 25<a.<0. 5
MxP 2,470,275 1x3=3 823,425 2+l p 0.60 0.5 <<0.75
E=L(M)xP 24,852,335 18 1, 380, 685 g2

MLP 450,325,275 32— 1 =31

& HAEDEETORFRBET oD | RULNEREIDEHEC IO TEHEED

THESBRCEEOSHEESTREIR TV S,

o bhigwz ik,
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3. 1R¥wne xEECOWTOERGH

1) &fke L Tondr (Table 11)

D AL 1 ENe L e JEECH LEROF S 5. SHER L X /DS voTrodit e
DAEBMETRETIVE, TEFREREAL LTINIBEES Z 23k,

i) & lESEL e JERBCLELD (HEECEROFEY 52 5.

i) BN 1 RYE A e RERECE LEROFEL L o,

iv) FESROBATEET 1 B4 e EERN U TER TRV,

Table 12. Average Morphine Yield per Capsule of Each Lancing

L, L, Ls L, S.D. (0.05)

Adjacént cutting M,
s 7 a T
12,307.5 5,714.25 4,194. 25 1,692.75
L, L, L, L, 2,831.81

'
|
:
'

Opposite cutting M,

l 10,474.75 7,778.75 4,199.5 1,928

+ Significant difference using Studentized range (TUKEY’s method)

2 BEMET O TEEEL AP (Table 12)  HAANEREOES X 2 Ak LC TUKEY OFHET X
pREThUE, BBRER0.05L 1T,

Ly >L,, Ly >L;, Ly >Ly, Ly =L;, Ly >Ly, Ly =L,

Ly/=Ly/, Ly/>Ly’, LyY>Ly, Lo/>Ly’, Ly >Ly Ly'=Ly,

Ly =Ly, Ly, =Ly, Ly =Ly, Ly=L.

Tl BERICE VX, Ly 5 Lo Ly Ly 0 2B Sich, 4 1EIHENRAT, & 2,3, AEEHEO LD
BHEOBICERELTS (R LE4EIRE2H X b)), hes LEstEe s\ Tt Ly, Ly 5 Ly,
L/ ©2BCHh, 51, 2 MEEHEMCERRES, A GO TR I b 4L, 3, 4ERBERIKE
EAEN. EBRTCET B ETED & OBRMETOEAREANANEEORE L IIEFAKTH 555 e sReilar ]
ARDLLEDTWE. Tichd, bAAEEDRES Ly, L, Ly Ly BEA e RIEEOBE L7, Ly 3
Ly, Ly 275270k Ly” DA X EFROBPIBELVLLTHS.

L BT HEOHNG T 2 E COHBIERLD b O ERICEREZT DI,

Db ko tHMERFED 1 e e xSRI ELES K LSO TRPOEEZEL TWADb LW k
MWD BRD. ChEbANAEROEA L AEC L TGEECH (X7 ) ORERITOTHRB L,

Fs =6.08,
Lo BN

F3 4 5 1(0.05)=F3 (0.05)=6.59, F3 (0. D=4.19
LichioT

0.05< <01
L, fEBRER0.051 L CHigHERED 1% e 2 EEORD 0B IAREIRD it L L F
DEE F2 (0.05) D ¥ 130T F (0. 06)5%ThH v, WEHEHEIRS ML HET 2EADS 5 kit
Bobhb.

Table 13. Cumulative Total of the Morphine Yield per Capsule till the »’th
(First, Second, Third, and Fourth) Lancing

Presence of

L L, + significant difference
Adjacent cutting M Opposite cutting M, fn — Znn =1 Suy Ly L’y

i n il m between Sn and S
L n=1 n=1
Ly =Ly 12,307.5 L7y =L/, 10, 474.75 1,832.75 3,531.187 Nil

27 2n

n=1 n=1
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Presence of

Ly Ly 4 significant difference
. . . . _ _ : S
Adjacent cutting M; Opposite cutting M, ;“:nl /| §=nl n=t Suy betweenl‘% " andLnZ .
n=1 n=1
Ly =Lty 18,021.75 L’y =L71+4 18,253.5 -~ 115.875 2,496, 926 Nil
” >n .
n=1 n=1
Ly =Ljvs+y 22,218 L’y =L 140+35 22,453 — 79 2,038.724 Nil
n >n
n=1 n=1
Ly =Litgigrg 23,908.75 L’y =L/ 014+, 24,381  — 118.0625  1,765.593 Nil
>n >n .
n=1 n=1

t a=0.05, Su :Su/x/n’}/ Sicf =4.25x 1, 380,685/4 |/ 31c? =2,496.926)/ 3°c?

14

@ #n(1,2,3 ODEGE & CORETE A e RIEE (Table 13) HLAALNEEOEA L& AL C SCH-
, .
EFFE O FBRIC X hEThE, WhoHE cogGes T dBiFe L e 2N EECKT 5 O 5RO ZE
A TCin\vwod),

Table 14. Analysis of Variance of Table 7 (Morphine Percentage)

Factor S. S. D. F. Variance (#2) E(u2?) Variance ratio Significant level
M 0.01125 2—1=1 0.01125 a2--lpo2y, 0.0159 0.9 <«x<0.95
LMD 798.93875 8—2=6 133.15646 g2 +p02p pp 187.89% %% a<0.001
P 11.1225 4—1=3 3.7075 o2-+Hma?p 5.23% % 0. 001< e<0.01
Mx P 30.43125 1x 3= 3 10.14375 g1 +io2,mp 14,31 % %% a<0.001
E=L(M)x P 12.75625 18 0.708681 g2

MLP 853. 26 32—1=31

4. ®reREERTOWTCOBERST

(1) %the LTooHH (Table 14)

i) UMEHFELEA e AEERCX LAROEEY 5 2icv. SRR L X v/ AAXvcoFEErRE T R
W, EMEREEER L L OIS EE S Ltk L.

i) #UBIELr e 2EARCHLEDLDTHEECAROFE525.

i) BRHLEA L XSERCH UANOREY L2 5. o2 LIFPHRRCE - TLLoEEERDI L =
HThb. ZOBAEFROMIVEEE R L onTiY, LMY RELT5LBbh5.

iv) FEGEOBFEILTA e X SERCNLEROFEL L2 5.

Table 15. Average Morphine Percentage of Each Lancing

. . l L, L, Ly L, S. D.0.05) T
Adjacent cutting M, } % % % %
| 20. 225 15.275 9.95 6.875
i r, L, L L, 2.029
Opposite cutting M,
; 19.6 16.025 9.15 7.7

+ Significant difference using Studentized range (TUKEY’s methed)

@) BEMBS\TELES AP (Table 15) TUKEY oFERC X biEdthid, kg 0.056 L LT,
Ly >Le >Lg >Ly
L7 >L7 g >L =Ly
L, =L/, Ly,~L,, Lg=Ly, L=L’,

3
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CTHAEET AR TN X EARIERICREV TS 1 HEEAEE G EYBE) C LA TETTS. Zhik
RERE CHIBRTWAEETES. KREOBAREWTIRETE 1 EEEEETH D, HEB S Lo
TETITHMRE S, A OB ERENT .
T BT HEOMHNET 2R CHHEREMLO 3 O ERCERE LR R0, ,
HEE Lo THEHERE L bERE S K LIADTEA L RERYETT5 2 LRI §BHD
ETOROMHELOWTEROR (X7 tv) OREXITOTHRD L,
Fs =2.31,
LA
F} 4 3 1(0.D=F3(0.1)=4.19, Fj (0.25)=2.05
LT
0.1<a<0.25
Lich, WEHEDEN L XEEROETOMCITETEESRD iy,
5. $HLMWPIEBEROFRE
BHEOE D& CREDS THH AR BT B EEKORET S b o LIRS FBLRTWBERTHS. &
ORI IR ORA MEHE S R, S UG, BN Lo TERRET A 0EMIERL B 5. 4 WEES
BOE2, 3, 4 EHHED & T FRF D bICRAE L AW IEHERe O | BIEHEH ST 5E9% D
(Dg, Dy, Dy; Dy, Dy, D) DOV, DO EITOLERRIROLE D THS.

Table 16. Analysis of Variance of Table 5 (Percentage of the Occurrence of
Capsules which discontinued the Secretion of Latex at Each Lancing after the Second)

Factor S. S. D. F. Variance (#2) E(w2) Variance ratio Significant level
M 13.2017 2—1=1 13. 2017 02-+dpo2y, 0.292 ) 0.5 <a<0.6
DM 1, 085. 8333 6—2=4 271.4583 02+p0%poan 6.01% % 0.001<e<(0.01
P 167.035 4—1= 3 55.6783 og2-+dmg?p 1.23 1 0.25 <a<0.5
MxP 115. 895 Ix3=38 38.6317 o2+do%p 0.855 0.25 <a<0.5
E=D(M)xP 542.2 12 45,1833 a2
MDP 1,924.165 24—1 =23

1) 2ftke LToL4r (Table 16)

D EFRISWMAEHROFEACH LEROFELE L. SEINT 1 X v/ u B EEBA Y
LTMNSBES C Lilic\. WEHEESRVCZRIUIE 2 BOBRNMED 25, @=0.051 L Toy,/0=0.88f1
DEL80% ¥ THIMTES. ,

i) FEEISWHERROFEECH L BECEROBELY S LS.

iii) PWITRSWHREBEROFEE LEROEEY S 2 in\.

v) FHESREOBIERSWAEBROFEERN LA TR

Table 17. Average Percentage of the Occurrence of Capsules which discontinued
the Secretion of Latex at Each Lancing after the Second

Dy Dy D, S. D. (0.05) T
Adjacent cutting M;
! & M % % %
0.25 5.325 17.325
D’ D ’ D’ 15. 965
Opposite cutting M, 2 8 ‘
2.05 8. 025 17.275

t Significant difference using Studentized range (TUKEY’s method)

e HHYHBME R THWMAILLLFHRELAUBETXCONEREC I THWERDE .
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2) FEHFCOWTERES BMEFT (Table 17)  TUKEY OFEIC L2 TRETIUE, fElE0.052 LT
Dy =Dy, Dy <Dj, Dg =Dy,
D,’=D,’, D,’=D,’, D,/=D,,
D, =,D’, D, =D,, D, =D, . :
Lind. ThhbERICRE T4 R 5 O SR L B E 2 MO DX D ST 4D & DFY
HEOBICIIERIRD bR, KR TikakR0. 05 U CHEOMIC T TEZRRXRD sy 25 #
BB s L EFEoERRTESBDONE.
EHEOIST % F—EEE O Sk PRAEE SR ERCERE 2R D .
T BSTEEHED B E 5 1 LIz hs A UAH IR RS OB OB DFHEC D\ T HANANISE OB & Ak
ELCEROBI(R 7 FA)DBRERTOTHRL L,
Fs =4.32
Lk, LIHMN
F3,4 5 1(0.05)= F3(0.05)=6.59, F3(0.1)=4.19
LichoT
0.05< @< 0.1
Lieh, fElR0.05 2 U CREHEHED S IEHROBMOICIIAEELRD bhis\. Lo Lald sy
X\WDT, EMOBCITES OERDS L VX bR AMEROPRILEOZ L Lk .
Table 18. Cumulative Total of the Percentage of Occurrence of Capsules which
discontinued the Secretion of Latex till the s#’th (Second, Third, and Fourth) Lancing

Dy Dy, Presence of
. . Sn S t significant difference
Adjacent cutting M; Opposite cutting M, n=2  #=2 ‘ N betwe enD” and ;
n—1 n—1 Sn >n
n=2 n=2
% %
D, =D, 0.25 D’y =D’y 2. 05 —1.8 18.727 Nil
xn 2
n=2 n=2 '
Dy =Dgyy 5.575 D’y =D’g51+5 10.075 ©—2.25 13.242 Nil
>n S>n '
n=2 n=2
D, =Dsrnta 22.9 D’y =D’gpyeq 27.35 ~1.48 10.812 Nil
on on
n=2 n=2

+  @=0.05, Sus —Su/x/n‘V’gc?ﬂ 94 /Zﬁéﬂ}/ic—?zw. 242}/'51,5

@) (2 3, 4) EEISE THREORSHWIEHET AR (Table 18)  SCHEFFE I &> TR
FrUE, (23 4) FIEHE & CHAE ORE SN BRI TR OE & TICisW T TG ROMICE
EERTED BRI,

b5 E:d

BASRHCE 15T, AFICHE THERREEC bIZCFWORD b e d ¥ T4 EHO T THIT
Wb Uin L CHISIRRCHEE) & FORBI0 2 F5ekinsh 5. Heflo & XATEIONE, L el gs L ORKIC 913 5
HEET BRSBTS OE MG T S b0 thS. ¥ IR L LC—HEZ AL, Whge B
Hh B 4 EINCEREE L.

KRG SR D 2 BHERE, UG BTL 1 EREAANEE, Fer e xlEE, T e Z\AEX, oy
EME DA L QBRI oW CHEE TR RFI 2T o b0 ChH B
1. 134~ EER 2T (Table5)

1) SHEFEE 1 E4 e b ANERCK LA O EL b 2 /g\~ (Tabled).

@) HEFNL 1 EA4BANANEECH UEERE é%?ztav (Table8).

Q) BEHEL 1 BMEAAEECH L Eho TEECEROFEL S %5 (Table8). BHICI\TIXES
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1 EEEAREAR, 42, 3, 4EEED LOHERCEELR V. Chiesd LE TR 4 [RE
e, g1, 2, SED S DXEEMCEREL DL (Table9 ).

@) TEMEHEOMHEMIGT AR UUHEIERO b ORI ER 2 FD s (Table9).

6) FEHEHEDOEIZE DO TP T 5 EANANEEOERBOANIIERE DO S.

® WThOEZF TOTHEC KV THRFTLANANEECNT 2 9 A ROFEILER T\ (Table 10),

2. 1BYene xEEw oW (Table 6)

1) BIEAEE 1 ENe T e USRI LEROFEE 5 2/ (Table 11),

2 WAL 1 BN e RNBRECKH UETOFEY 52k (Table 11),

@) AERIRLE L e RPEECEL b (EECHEROFEY S 2 5 (Table 11). BRI W T
# 1 BIEMERATE 2, 3, 4 @O HOMEMIITERXROIV. ChIEK LG s \W i 1, 2 @i
CRERLCES, 400D WF X D 3EL, §53, 4M0 L 00MCEERNTED bhisy (Table 12).

@) WEEFEROMMIST Z:["ﬁ]li-[ﬂ]@ﬂ[ﬁfﬁ@ L OTMHERCERE TS\ (Table 12).

(5) FEIEAHEOMEEE S K Lo TR T 2 €0 e JEEORBOTIEET 500 L5 th5.

6 WEhoEEcoOEERENTE BitE e RVERCKHT 5 UHEL o BEIE R T\ (Table 13).
3. EreRESAERCOWT (Table 7)

1) BEHFRTEL e XSERCNLALOFE LY 2 /e (Table 14).

2 BERRE e 2EFREXN LEROMEL 5 2 %5 (Table 14).

@ HEEIEL e FRERCNLELD TERCEROF Y 5.2 5 (Table 14). WEHE L @ LB

5 LI TEaEREVETT 5. i LEHI0E 3, 4 BEHEO b 0 OMIEEELRD bhicho1(Tab
le 15).

@) BMEHEGROBITER AN e X EERCN UBROFEL 525 (Table 14),

5) WEHE RO T 2R CHEIERO b OXHERcE R 2y (Table 15).

6) FEEMHEFEOELE S I Lic3 o THAT 5 T4 ¢ 2 EEROEBOFITEEZ LR D bhit.

4. ZH SRR OFEEIT O T

1) FEHEISWPIEHROFBECN LB OBE Y 2 g\ (Table 16),

@ BEISWHRLEHROFRECT LEROFE L S 2o (Table 16). -

) HEERIDWHREFE DA LSEICAEOHEY 42 % (Table 16).

@) FEHEFEOFNET 5 B — WG E OS5 R IR RITHEERCE R 2R (Table 17).

5 WEHEHEROER B TN 5 5k R OFE DT RERRD bivie .

® WIFhoEE COHER B\ T S FRBRSWRRE HERAE RN 2 BE RO FEIIE & Cig\(Tablels).

3 [

1) [EAEHEERMEER « 1 LS oEE, 23 pp., FEAE ERD, 1955,

2) KT#= #3ENRETE 31, 417 (1956).

3) Asahina, H., Ono, M. : Bulletin on Narcotics, 8, @4), 39 (1956).

Summary

For the sake of collecting opium', in this country, successive incision is made every second day until
no more latex flows from the capsule. This usually requires four lancings. Vertical incisions are made
by means of a knife having two or three edges. There are, however, two methods of incision, adjacent
cutting and opposite cutting. In both methods, two adjacent ribs or ‘“mountains’” are incised at the first
lancing. Adjacent cutting means that at the second lancing three ribs adjacent to the first two are
incised, and so on around the capsule at the third and fourth lancings. Opposite cutting means that at
,the second lancing three ribs adjacent to each other but opposite to the two already cut are incised.
The third lancing is then made by incising three ribs between those cut in the first and second lancings,
and the fourth lancing is then opposite to the third. In these trials, poppy plants of the strain “Ikkan-
shu” were cultivated at four places adjacent to each other, the soil of which seemed to- be uniform.
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The present paper deals with stochastical studies on the relation of the two methods of successive
incision, the eight lancings, and the four places, to the opium yield per capsule, to the morphine yield
per capsule, to the morphine percentage, and to the occurrence of capsules which discontinued the
secretion of latex.

1. With regard to the opium yield per capsule (Table 5),

(1) between the two methods, significant difference was absent (Table 8) ;

(2) among the places, significant difference was absent (Table 8) ; .

(3) among the lancings, very highly significant difference was present (Table 8). In the adjacent
cutting, the first lancing was the maximum, the second, third, and fourth éhowing no difference one
another ; whereas in the opposite cutting, the fourth lancing was the minimum, the first, second, and
third showing no difference one another (Table9) ;

(4) between two lancings of the same order of the respective methods, significant difference was
all absent (Table9) : )

(5) between two types of process as time series of the respective methods, decreasing with later
lancing, significant difference was present ;

(6) between two cumulative totals till the same order of lancing of the respective methods, signifi-

" cant difference was all absent (Tablel0).

2. With regard to the morphine yield per capsule (Table6 ),

(1) between the twe methods, significant difference was absent (Table 11) ;

(2) among the places, significant difference was absent (Tablell) ;

(3) among the lancings; very highly significant difference was present (Table 11). In the adjacent
cutting, the first lancing was the maximum, the second, third, and fourth showing no difference one
another ; whereas in the opposite cutting, the first and second lancings showed no difference each oth-
er and were larger than the third and fourth, the latter two showing no difference (Table 12) ;

(4) between two lancings of the same order of the respective mothods, significant difference was
all absent (Table 12) ;

(5) between two types of process as time series of the respective methods, decreasing with later
lancing, significant difference seemed to be present ; ‘

(6) between two cumulative totals till the same order of lancing of the respective methods, signifi-
cant difference was all absent (Table 13).

3. With regard to the morphine percentage (Table7),

(1) between the two methods, significant difference was absent (Table 14) ;

(2) among the places, significant difference was present (Table 1%) ;

(3) among the lancings, very highly significant difference was present (Table 14). In both methods,
the morphine percentage varied decreasingly with the order of lancing, except that in the opposite cut-
ting the third and fourth showed no difference each other (Table 15) ;

(4) the interaction of the methods and the places was significant (Tablel4) ;

(5) between two lancings of the same order of the respective methods, significant difference was all
absent (‘Table 15) ;

(6) between two types of process as time series of the respective methods, decreasing with the or-
der of lancing, significant difference was absent.

4, With regard to the occurrence of capsules which discontinued the secretion of latex (Table5),

(1) between the two nethods, significant difference was absent (Table 16) ;

(2) among the places, significant difference was absent (Tablel$) ;

(3) among the lancings, highly significant difference was present (Table 16) ;

(4) between two lancings of the same order of the respective methods, significant difference was
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all absent (Table 17) ;

(5) between two types of process as time series of the respective methods, increasing  with later
lancing, significant difference was absent ;

(6) between two cumulative totals till the same order of lancing of the respective methods, signifi-

cant difference was all absent (Table 18),
Received May 31, 1958
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i v Papaver somniferum L, OHEF SUCINERT R XIET

ZFRENEHOFEC T
AT FE =

Studies on the Effects of Nitrogenous Manures upon the Growth and
the Yield of Opium Poppy (Papaver somniferum L.)

Kbozo KiNnosuiTA

FANE O UBSEIEELEENC 3 EYRT, FORBHHHRREELML bhoob 3R THBHH,
IR L b\ ¥ REEOKIECEL TR F LREC R TR S BEERO. e oBETh%. FHIX
LEEHESFRIBEEROREBREINE TH Y, FORBROBEIEHOEFT IV LS LIEESN, &
%, 33 L UHRT SO T DREEL S Db, THDMEEN VB LA LIREL, bAAIERIT
BHLUBLLED L, ool ERTob bl MER CREROEE LEWESREOIREEELIZLA Y
BN LR EE L. EREEMCIIE. OB LD, Lo, REIS B ECRWTHE
ALOBEFRELLTWA., TUBECEWTIWTOBEoZREINE BRI BE LTS, LOBRR, B
A AR CARLEERMEL RO TL 5. 1 EORBREIBHOE A0 T LE S 2 58 FHE LT
W EOREB L e 2 EBAELZ LA, LB LELDTEELRTHTLL LELDND. FHIHERRE
RTWAHEOR LRSS REIRE Y 2 51, 1957 RS LAY RE 0 HZEL VT, FhbHR
BT LOEERS IUWEREL KL 0B ¥ RRAE L, HTORELBe0 T CfETARETHS.

MHEbR X Ok

HE ARRRER LT LoSEI—EEREO DO TI956 46 AAFABETHEELLIDOTHS.

FE EX, 8 BEXZhFh90cm, 90cm, %0cm D=2y 7Y — MEEAY, HERSOEORELE THIfEK
MEMHREOLOF AV, 2v 27 ) = FERNREREN L X b#-h27cm, KERE:1Zcm, KL (Br&a
FEATE L) Slem ORI & L7, REREKIEIELX (No manure), 23X (No nitrogen), FFZX (Ammo-
nium sulphate, (NH)),SO,), R3EX (Urea, CO(NH,),), %X (Ammonium nitrate, NH/NOy), 15
22X (Ammonium chloride, NH,Cl), £HIK£3&X (Lime nitrogen, CaCN,), ¥ HEmAX (Chilian nitrate,
NaNOy), FEHX (Rape cake), ¥ L UAKEHX (Soybean cake), n10X . LEZR 8 HkE#HA L. Bk
1TEESE, Wik, MEBFh AR 44,036, 1.208, 2.335 1 X2X412.60g, 3.75g, 7.27g ¢ LERIILThITh&
RPROEEE $oTL, HEs JOMBMERNX 2R EXLH: UBBBAK, WBmEL Tk,
I B0 5 %, BIR20%, IRFL75 % OH T CHEEIC IR U e, BIC &K & b FEmRaigt  mIxK 62. 52
PEALXEML, FoboSE, Rk Vi) LEESHEEEC X o tiTbhz. 1956FE11 A2/ L,
FHEBIO0HE 2 LIcET, ERFOMNENCBREINBEFT LOERCOWTHIHAEL, FS7E5 A2IEHTEH
A, R29EHT, 6 A6 HH LR, HTHMAINEEL, &BOAEFTRECOVWTREL, FREOLE2fTo.
EFAE ADEREIAA VAEHEIEAETUEEY LTEre 32D LT0D, 74V vERESEA L CBRLEEY
HEEEE L.

£ B o R

D —BETFIKE FXKEGULABHNORVWEFEFL, TORKIIEHLDTUER ThHLOL. LTORIFEFHCHE
A LT3 AT A~ 4 H AT TOEROERD /20, &KL VELOEEFORILY T Lioh, BWiE
kot FOBETIHFACEELS5 A 3H~5A 6 HOMCERKEEL, 5 B2IEFHENMLeh, B
29HFTHR T LEES e { IR K o, FRHOZERIOWTA S ICEIRR, EEROWMXIL3 A LAHEI VE
BHEDELHDONL b, ZEBEHRIIOTIOEARETETERLLY, EAZPCHEELELMCEEX
ZOMBEXELTE . AKSERLEBTOPNHCE VT, BRECERTEBTOSLOBRD LRI, Kl
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EL e EEARLTBR: 0E2R @ Lo o, oMo FRTATFRT TEREOZE S HENEI T
BONEH LRI, BEHFRFEOLCIHEEL AR E Lich, TOFRERS JUEERESRS XUEFTRE
OHBZ—2DFHEL B30 TEHS. KROWEFERERNLL BT, FAs IUEERRW TMERN R
BEThY, HIEAR S LEIEFHR, RELKSICNI VEXIE D, ARERT I DS HEEREL X UL
BRI =D TR & A L300 b,

—RCH RNCBREINRZEFTRICE T, HR0 S IR X ORI Aa D & & & H#HEMN
BREBELOLTREThLD, RE, RO EFPEEREN ZIRE, RO D L SEHEIEES XU,
REHT ¥ OBFBEIEND2R2E 00 EH LR .

2) WERE UEYTHAEORELRTLELILRDLEY TS, NEOKEHT OV THMAHT BT ofEE,
WTFhOEE 20T 1 KU CRBIOZEOFKIENTS b,

Table 1. Comparison of the Yield of Crop among Different Treatments.

cI;‘fr evsvllll(yi’:ig}llf Fresh weight!Fresh weight!Fresh weight Eteiogf- W(i)%th Fresh weight
No Treatment ant Pl of leaves of stem of capsule capsu-lcapsu- of roots
g |Ratio; g |Ratio g i{Ratio| g |Ratio lecm lim g | Ratio
1 | No manure 56.8] 34 8.00 19;29.00 43/ 11.12) 38 5.03 3.16 8.75i 29
2 | No nitrogen 54.3 32 7.00 16, 27.37 40] 10.12 35/ 4.80; 2.98 9.00 30
: i
3 ‘\““n°ﬁ;ﬂ§hate 125.8; 75 27.87] 65/ 54.37] 80 24.62| 85 6.38 4.3519.00! 63
4 Urea 143. Qi 86| 35.87; 84} 59.00 87 29.00 100] 6.45] 4.49 21.25 70
5 | Ammonium nitrate 92. 8; 55| 23.00 54| 38. 37, 56! 20. 62 711 6.35 4.10] 10.75 36
6 | Ammonium chloride | 167. 31‘ 100; 42.62 100, 68.12 100, 26. 25t 91 6.74] 4.68| 30.25 100
7 | Lime nitrogen 96.3 58| 24.12 57| 38.50 57| 21. 751 75/ 6.55] 4.12| 11.87 39
8 | Chilian nitrate 140. 9: 84| 32. 87 77 60.25 88| 22.12 76/ 6.41] 4.19| 25.62 85
9 | Rape cake © 1118 5 68 27.50 65| 50.12 74 20.37 70! 6.70] 4.04| 15.50 51
10 | Soybean cake 91. 3 55/ 19.00 45| 39. 50‘; 581 20.00 69 6.35 3.99 12.75 42
L.S.D.5% 30.8 11.36 11.70 5.58 0.56 0.38 6.54
L. S.D.1% 41.0

15.10 15.56 7.42 0.74 0.50 8.69

1. &HKBE BEERERZRURR THHA, WMEEERLEDBITESRES TS, I HIERRE,
BRI AL L DIRRBPEEO TS, ERMOERR O LOEFRIEC OV OERIIRE, FHWOLER
D FTRTOR: ORCEROEN S LR, REIME, FKEREL JUCAREHE, FHNERMNE BKE
BB LOREHE, RIIER, HEERICKEHLOMCERThEREN LD LS. HEEFRR L UER
BT L BIMBD TR TOR L DB ETENADLND.

2 EXFRHIUVEETERE WHL LAKREXAREOBEAITDBRS.

3 BWR ITPRCOVTARZR, BICEWTUL, BEER IUCENE YIRS FEBOZERI#ITHS

2, BEBWTIEREREYRL, BB, MR BHBAL LS EXEOZREIN R IEDLNE. 44E
BB TRREEREZR UME, W, FTHMALES ZoMEArS - T 5. BEER X UEINE O
FiZ L bR IDEEDIPREDTWEDORRD L hp. FREOZER OV TUIREIHES L OHER 2B b
OFTRNTOXE L, HRIWE, FENARS IUCAETHE OB ZNENEEOEENED O E . EHERE, &
FERLOTE KL & b DTN ToRK E OB ASENTEDL LR S, )
4 &REBE BOEARFLENMEG, RE BERELIBCED FOERLAEDRECORTBLND.
FOMEE HIHENE D, BEER, EISOFRIZEICEDILEOTCI0MBEDLLNE. FRBOER O
TR ERHEAE X BoTNToRB L, HFHMEIRER I UHEYBR 0T <ToRR L,
RE, AR LOREREBRBO TR CORME VTR IEEOZRERND bND. * I EmEIiTngge,
FAKER, FEAS LUREHEKR hoF XML, SR, GKESERLCAERYR XL ol
BRI ThEEEXEDONS.
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3 WEAZE L AANE, T3 ESIUCBEFIESOITIE 2B R L850 Ths. 8GO
R X2 EEL2BRAMBOKERE O WL, Wihd 1 kB BN TREOEOESHENTD Shi.

Table 2. Comparison of the Yield of Opium, the Morphine Content and
the Yield of Seeds among Different Treatments.

o, reatmont Yield of opium | Morphine ield of ine | Yield of seeds
mg Ratio % Ratio mg Ratio g Ratio
1 No manure 31.1 15| 9.92 55| 3.08 10]  0.57 25
2 No nitrogen 37.2 17 11.43 63  4.25 13 0.98 43
3 Ammonium sulphate 118.6 56, 14.70 81} 17.43 54 2.00 88
4 | Urea : 120.0 56 18.15 100, 21.78 - 67|  1.97 86
5 | Ammonium nitrate 126.0 59 13.57 75 17.09 53 2.01 88
6 Ammonium chloride 213.1 100  15.20 84 32.39 1000  2.28 100
7 | Lime nitrogen 157.3 74]  13.90 77, 21.86 671  1.60 70
8 | Chilian nitrate 169.8 80| 13.90 77 23.60 73 1.98 87
9 | Rape cake 118.1 55 15.27 84/ 18:03 56/  1.28 56
10 Soybean cake 115.0 54)  14.92 82| 17.15 53 1.47 64
L.S.D.5% 51.7 N. S. 8.72 0.64
1.S.D.1% 68.8 N.S. 11,59 0.85

1. EITIBIRR 5 A21HBHH2BIA LIcht, REIR4 A LADEARSROEEC X b —C o B 4
ot BEEEOEINCONTOWHDWOETRIE IRCRT LRI Th 5. &1 ETECETIL &
{EERSW L CERBIOERLZRBDIRVD, F2EEC RS TITRL LETERL, &L, EERIFOBE
PRLBVDBLD L. HEIEWEI - TIREDRWH TS LIETRRL, S0k, JE%Es IOR REns
CHTWHEBIELTLEDTWS. 4 0 EIC kW TIERE L OSEMENAOERIE, &L Wbk L
TLEDTWEORRD BN S, EMHEBELC25:, ETROBEIPRVCOITHERTHY, BHBE, BK
8BHR, WELELIERL, KEH, HENL SRRSO Chielis, RE, BERSIZEbRIAbLD
&, WS ICEZRIBVETRIRTL2003BD550E. b ANE L OBRRIRERTILL, &
DOIER & KRB T—H L T 5008 b s,

Table 3. Comparison of the Percentage of Individual Secreted Latex among

‘Different Treatments.

Ist incision | 2nd incision 3rd incision 4th incision

o Teatment o] N5 Nt | Next | Next
T % | % % % % | % %
1 | No manure 100.0| 100.0] 37.5 12.5 0.0 0.0 0.0 0.0
2 | No nitrogen 100.0| 100.0|  50.0 0.0 0.0/ 0.0 0.0 0.0
3 Ammonium sulphate 100.0[ . 100.0 37.5 50.0 12.5 12.5 0.0 0.0
4 | Urea 100.0{ 100.0] 50.0{  62.5 0.0 0.0 0.0 0.0
5 | Ammonium nitrate 100.0f 100.0| 87.5 75.0 25.0f 25.0 0.0 0.0
6 | Ammonium chloride 100.0 100.0  87.5| 50.0 50.0, 37.5" 25.0 © 25.0
7 | Lime nitrogen 100.0{ 100.0, &7.5| 100.0l 75.0| 75.0 0.0/ . 0.0
8 | Chilian nitrate 100.0| 100.0{ 87.5  87.5 37.5  25.0] 12.5  12.5
9 | Rape cake 100.0, 100.0]  62.5| 75.0]  25.0 0.0 0.0 0.0
10 Soybean cake 100.0/ 100.0 87.5 87.5 12.5 0.0 0.0 0.0
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2. HAMRE BEZEAMERRLUERNE LERT AP HEOERILCKE . AREBHFEL L hWCRE
FOERIHEIDI. R, RERZZINRIDIDRE I FOERIPLPACHLS. i, ABHBIU
AR FRIDCINREETINSOERIF L THE. BER, ENHOMRIELILI ZOEREIVDLL
HBLAKRThHAHONADONS. EXEOERR XU T OAKRIEZIEIMAER KR o T XTOKHEE &
VRFIRSE L3R, AL OB TN FRAEROEENRD BN S, FEERP IO OMKIIL &
HROTNTOR L DRICELENRDBIRS,

3. ELEXER RERSLRUESR, TN, AENLELERROERLUESR SBHEEE:T2
Tw5b. L LENLOEREER, BILHORREYRS @2 EmE b chbs. ko 0BEIHLHO
EREXHOZROATEMEIRD bhin. '

4 FELEINE HERRKEZRLGANANELZLACEEOERERLTVS. FREOER K IUVE
DEBEEZOWTLZ OBAEFIREA & Rl X OKEM L OFCITEROERITRD bz,

5. BEFNE HEEALRLWME, WM&, A, RFELEEREDERL T BBRTADDERILIE
EDThHS. KEH, R YIIALI D ELEE I ZTOERLPPARE V. BER, EHOEOWEEKILE
LLEDFOERIIVH LB LS R ThHDONHbd NS, FRBOERR XL OEREC O\ TIHERLAK
ZF, TEHB IUCATHE OB, FEHIKEH, HKERR IVCESRLBRORML E TR EhEED
EENRDONG. FLESRIAIKERE, EEER I OARTHLR BoXEE, SR T oKX
LR ZThThERENED LR,

& &

HEOREYEET S, SERUCENTHAMRRE, bri, e x, BFhEoOPECEWTH, HE
IFCREOIEYRL T 5. HEIFFMBIRIEE Th b, HERISC R CREBEEEED & b b b M
Brried, PO TE BRI EShBHER, T LoEFRISHEL O D EELZLRS. ¥
HRIB I FEYOETCR I WHEREY 31530 E IR Tw 352, b EWIEEOBMEMNOIEANL 2> TH
Lick d#E2 bhs. FEFEBBRESTHLL HEBWTRAKRERZELFETH D, ZOBERTR W CILEFEO I
ThHBHH, FLOEINFEIEBNCES Y B o), TOMICET2EEMHTCL Y RPN EETHLY, o
DEBOBEN DX DT D ThHBHLEHELBNS. L LEOHEcd 25887 Ot 2B, »0ERH
EENEFOBICES>THL, VHLALEEIATWI03Tb LIS, RCEBREFLOILEHHAT
Hh, TOABYEEEOHEN LT LOATREL, ol LOBIRSFEN X F0ixEd & <F
BT3B LTWadrEL bR RICKE, R X ohEIBE A e E X < 2ol L LIRS
WLTCVS. BRIZCRD X DoREES Y, TOMEOREMENRY b HEOBMMEvETABEL E2 DN
% . e, KRS £ OBREIEHE DV T A B, T LOAECIEREIBHLE h) UBRECHOBEETH
B, TROIZEH TR LOESED DT ELE L DRAEFTIHENE L ORRBDOAS. M EEEOE
FREIEL O LOABRXNT AL LT OFBRR A TH50, EBOMHOBEIT X { HEOREL#
BELTER AROSHEIPHOER, TOHERBIUFOER ENEERMEL ST 32 E1bNE. b
AER ST LR L T HERBH NG, TORETmbbEaA e R2EFBTRVTIE, WTFhos
HZ ISV THZOPE L Bdbhin.

Whie e RERRBLSEROMB LA B o AR O/NIEFE, e, BREE, fothos
P LEREOBELEL ¥ 7.

i =

1957 Rk SR AR SR O HIB A I T, P LOAE R SV ETs L iFT SRERE O #ic >
ATRER L. BB, MERXK, FRK, RER, HEX, #HEX, AKEEX, FHMAX, X
E%B%lﬁiﬁﬁ&@wﬁkﬂﬁt.%%HKDX%DT&é.

1. ABERECRO T DERBE, bAANE, e xUE, BFEER LRV TIERD T L &I
BRI S T <, RCEFMAD Z & FHEEEIER TSN TH50RRD bh 5.

2. RSB B, RERLM SRR D EFBENRLRELEOTWE0REDENRS.
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ERHEREEH T b BRI E HIREDTH 2O RRDH BN S.
BEREIRET b b AR, EER ST hERCR TS b NN i,
5. & e RSEIIIEIC L A EEIIE R bR, '

o 5
1) KT#=: 48,75 189 (1957).

Summary

Using the soil of Wakayama medical plant experimental station, the effects of nitrogenous manures
upon the growth and the yield of opium poppy (Papaver somniferum L.) were investigated in 1957.
Ten plots, namely, no manure, no nitrogen, ammonium sulphate, urea, ammonium nitrate, ammonium
chloride, lime nitrogen, chilian nitrate, rape cake, and soybean cake were provided for the experiment.
Results obtained are summarized as follows.

1. The fresh weight of whole plant, the yield of opium, the yield of morphine and the yield of seeds
are maximum in non-sulphatic manure, such as ammonium chloride, and are secondarily in basic man-
ure, such as chilian nitrate, but in the appearance of growth the differences between them are hardly
recognized.

2. In neutral manure, such as ammonium nitrate and urea, the growth and the yield of crops are
inferior to that in the formers.

3. In acidic manure, such as ammonium sulphate, the growth and the yield of crops are both inferior
tolerably to the others.

4. In the case of merely application of organic manure, such as soybean cake and rape cake, the ma-
nurial value of them are not remakable.

5. 1t is recognized that manures have no influence on thé morphine content of opium.

Received May 31, 1958.
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Trial Cultivation of Stephania cephavantha Hayata III

Cultivation by Tuberous Root. 1

Katsuma IsHIHARA

EANE FBIREIR, FEBC X< F Y YT 7 OORERC OV TORERR gz to 1, %
D2 & LTHE LB E 20 THERYHE L & OSERE 21T 0. TOMEEZRET 2.

WO S I Y EIRE RGOSR, BIIRERE T 5.

RO ETAEIAER LBROMWRD, £ OBATMSEE TN T, FHO¥ i@ﬁ%chWﬁL
TEIDTHSHH, FHEIMER VUM SE L (EEOEELR AL

RRIRERIAER L RO C, BRREOKRT S LOFIHCET 21E0 Y T, a7v+///7/m&mw
HEHRZE LI RS 5 & LS.

FEHEE

12 FEASEER & WURE X D

13 B (BIWD EEED & WURE & DL

14 ZHIELDOHFITOWT

BEREE
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a.  AFEHOBWIER L Hid HESURH EEE T oM R S A RABRIROBEER 2 W 5 .

b.  BUEIRIE L AR BT a WO TEH2 SFESH LIS TOBRPR (K 1~3cm, RK320~30cm<
BV)EWS

DTS R

SR BRI SRR BRI T E AV CUIBRS SIS 5, A& RERROBEGERICH T 203,
%@P@—ﬁkmﬁ?ﬂﬁémﬁﬁﬁ%ﬁﬁ6Z§m&6 REBEROGIFDDINF LA EFEFT D 2 208

. B G B DU LT\ R AR IRAIC AR T, BIER HAUT BHIEYIC X2 TRIK 23 &
< HETH X5 L hiisbigy. BEIRITER S 3~4om DLt LT L.

R

BIRSRARE R L A0 F BT ok.

12.* EANERNLEERLOER

R L VR RITROSE & T Ui RO BRIRIC SV CAR LB L T

HFE BERAMRN & DRE

% = 10a24 ¢ ;
IR WRE , AUEE , WEE. hm e B R
a GERZEAR( A 22.50 480.00 21.33 1678 Bt ER AN
b SHERH AR (PR 17.90 396. 00 29,55 3442 B
c EHEAER(T D 13.10 307.00 23.44 2160 B
1 [EEERIR © 14.90 578.75 38.84 2542 R ET
2 [EasrRAR 5.47 336.57 61.53 5190 - R EET
3 IR 1.96 254.57 129.88 1512 BRI RET

* Hgogg (K%, 7o, 165 (1957)) X hOBELES
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LRBEEEET 3 L ERIR NS LI IIRERO b OMBEERBM SO, Tioh bURIE 17
8 BURHR 5 D b OB AR LEE EEHD X S wEz bk,
13- HE QD HAMLLER

W28 R (M) HRRRAB(L X WUREE
RGN  HRE , WURE, R,  HRE  EE%,  AE%R,

B TESR 34.87 369.5 10.59 15.3 89.-00 85.0
Bt rhag 17.46 496.6 28, 44 15.0 90.00 85.0
BERER 26.88 250.2 9. 64 9.8 95.00 9.50
R LI 6.88 507. 00 7.36 15.0 95.00 9.5
AR 5.90 308.75 5.23 12.5 94.00 9.0
HETE 5.27 335.00 6.35 13.1 95.00 9.5

EEBIS A EET S L FRTBERTE AR LIS S ERROLURSIC L~ 76. 2% DRI AR LIt
BREEH OB A 1249 59. 1% ORISR Y R Uk, b bABURIIERO ¥ 3R L TR+ 5 &
PAEFITEHS. ¥ A EIOBA LBHITA S L.

14 EEHOLBCOWT ,

AREMIO B AR CIRAETHINN S B LAy 510 TRRE TOMIS0 AL TH 55, BHKHEELLRA—O
FERTHHRESEET 50T, FEERD LEELIEEN SR> TAEETS. SECEIH HT
REBEGIREANG & A ¥ T 5 O CEREET .

’

wOR £ E OB £ H
R W wEEm, £ B, ¥ B, ¥ B, I,

1 ¥ B i 3.5 475 8.43 9.16 10.11
2 % B # 3.5 480 8.25 8.59 9.54
3 % B o 2.7 435 6.62 7.64 6. 47
4 ¥ & H 2.8 435 8.22 9.40 10. 67
5 1 OB b 3.5 217 5.71 6.75 6. 36
6 1 BB H 3.5 239 5.24 5.91 10.06
7 M OB 1.7 275 4.83 5. 66 4.22
8 [ OB M 1.7 277 4.16 4.94 8.43

1. H—RFEFILS A LRCHEFELLZENOATREE CAEETS. CORIBETEN, LRE LMEEED
HOLDTHDT, EFORR L FOWIAMNNMREE LT ADAERETHS.

2. HTRFEHERS AEEEOHE 10 fovs L 30cm M ERICHET AHET, & bBACHESETS b
D CHBEHOBE L BTFINELXELETHLOTHLS.

3. E=SRARIZIRZEORTE,S 9 ATAERET 52, SEETORS LM ETAEE 4 &
BT kA YBIERA . ‘

b R EFEMOFEEE L WERMOREE L IBEOHFE L DT, SANLI AEE TOYMIZEL LT
EERLIRDLMRERZIT, 8 A b1l AEOHMIM LRI EE U TRREARE TS 0TS,

5 i3
12. BURAUWSEIT5 Z e e BRO ¥ R LIS, HRBRVEROBEEES, & g0 do
DPEERIE /MR, KAROBERIMEM L.

13, SRR EIMISERES Lo, SRR bEBEROKIR SO BT 5 & L i EBAER T AHEELHD L /0.
AEIDBEOBEY AW CHEY I 3B BT 5.
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M. ZERORFERRI=ZRAWTHLOCEREITLE LTEEAMET B2, 1O EEE L MEFLE
ROBEEOMRFERORBC L OTURELSYE LAEFEN%S. HATORE TR BLHEYF L BoTE
SERFLEZOFEIIT LA Lin.

L3 o CRIEIR TR L O T i, RO (5 A D 8 AEE T) OEEIN 5.

Summary

Results obtained are summarized as follows : —

12) In the case of cultivation with the whole roots without cutting, tuberous or stick-shaped branch
roots, ratio of weight increase was higher in the roots of medium size than in those of larger and sm-
aller size.

13) It was confirmed that in the case of cultivation with cut roots, the pieces of cut roots hardly
decay, but sprout and grow. This method of propagation is advantageous because it is possible with a
smaller quantity of seed tuberous roots.

14) Observations of the vegetative growth have shown that this plant has three stages. It was con-
firmed that the growth of roots depends chiefly upon the primary growth i. e., the number of sprouting
and the development of main stems and the secondary growth i. e., the development of branch stems,
but hardly depends upon the third growth i. e., the development of minor branch stems at the base of
the plant, unlike in Formosa and Indo-China. Therefore for the cultivation of this plant in the temp-
erate climate the manuring and management in the earlier period of cultivation (from May to August)
should properly be made.

Received May 31, 1958
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Studies on Grouping of the Strains of Lemon-Grass (Preliminary Report)
I With Regard to the General Growth Characters, Yield of Grdss,

and the Water Content of Fresh Leaves

" Yukio Mivazaxi

FAME —RCVEV I T ALEINR TV A OO iy Cymbopogon flexuosus STAPF \3«_, C. citratus
STAPF ¢ species ¥ BT 5 “EOMMNEENTE D, HEE < T X~V 7 F A, 25V 7 I Ak DK
VEV Y Z A, BEICHOLFEENELVEY I ALEINRD D TH DA Ch LEEOEYO R RIRE LT
&R DROIAEOFEET 52 LIIURATFEING LA THS. 2L Hood(1917) D R4 A HEED
FISTEIRC DN TAET LRI SR DU T + 7~ VS Er ¥ O R2f7 ok 51, Bk iz
BEOobHZ LB LTS HETHHEERENOHEN L D VEV F I AODELFT, BESRHE2EELT
WAL BEIRC R TR RS T B b o o T R O R Bl & e~ SR SRS IR
Fis et 5 D¢, FBCBERTFMOBELNRBELTHE LIV ETHEV. 255380 bk baEr
BWAZRTWVBZAD Ve v s I ADERRICOCHEF 30 43 L OBMEOHMERE I H I b SRR AT R

D—WEFE DR HEERIE LR DEERO L 5 IEE, SR, BROUORF b 7~ 1R DO, B I DR
DR LTI TH B, A TIEI NS ORI TEE EO—FRISHE:, INEE, 7tbU T £EDEKSR
DREDNTHETHZ LTS,

ATFIERITIC I 7o b BRI O H A B - A FEEINCR LD X D 28T 5. # AT —BIEerle

B OMEID S LiThbhicbDThh & I REOHELFETS.
‘ MR X O %

MoB ERIGEROSE LS 1A ER AR T UHBEL T» 5 S h b ROEA S GFM) 2 /&S Ol
CETAERDOEE D THSD. No. 1 ELHHERRITE TR SENE( » 7). No. 2 BEFnakiUEE
FAREYE RS (BS) . No. 3 FREPREHEHMEZE(EE). No. 4 BHFEXRZFH=HeAT. No. 5 #HER
BEREDE(EE). No. 6 FEL(EE). No. 7 FHEAFMYE. No. 8 /NIERHGERSHALERE (v v
HHR~n). No. 9 EVREKSHBEEDREY. No.10 Flk. No.1l [ELE. No.12 /NIEHGERAHET
3. No.13 [E. No.14 FLE(P+v). No.15 BHERFRAHMINUTYE. No.16 /JIBTeRA
HERTH(FA). WFho Rl bIEf2E 12 ARRBEAT L AT OCKS LR L TR\ o b 0o ldd b
FIREDOBIFR L O BATHA L.

FoEk oa) HELEE THE OME, SEe b 3Re 1 No. 1k No.lb ¥ ¢HRHERESOIMET 1 R/ 51,
LF2kE & L & hiegkstst e LtNo. 1 250 e R oFlciEz, & 2&50120k0 5 bih) & FE oL R4
ELin THRSRERZAEE LIV EBTORRELE DT 5 B 558k S AR L. lBFIB304E 5 Al1RIE
S LaEiigeih 130cm ) CHIli L7z, MR 2R & U CEhiiFeie 1 #RaaHEpm200 &4 58 LBt & U CHEFI304E L
6 A9 ~13Hks X '8 F20~22H @ 2 [EiTd>7c b 1 [E 1 MRMRRE, BHIBREK T $5.64, HbmE 1.5 g8
D% LK. WEFIBLEEIL 6 H19~23H K bl x FE D 3REEOBIET oM. RERLTICHE RER i@:kﬁ?
OB bRE A MR THER T ok, BRE SEFWMAE U CA %2 + v Sesemia inferens WALKER
DEDPLHZLN LA L D, BEEORBEIFMC L T HTEENDLS XL SBbhicd Thied LT
SR DO BABRIEEA T in o7, b)llX&%‘» FIEEELIRFS04E 9 fl2~28 HIT KRR 11%&%&% CABRTOPHEL I T

* KMEOPWERMARLEA B BRERELBIDEFEL2 LRV TREIh L.
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ROFHLES 6 RETHAL 2 EELETRM & b o hbolah s bRE 4 BR3™0% BEMSI4EI A11~29H
CUTRE Ut G OEGEYRE L. o) AFEOSKE 1 URFEMLE2AZE D EMLDES, 4,5,
6,70 5IELMRLES, EHOMCERCI VERL, IORHER L VEEOSKRLRDIL.

S

D &£H O

BHCHEBLEONHET LO—ISHC oW THBE, ¥TRIEEINB0I No. 14 02t 9 A TA
LI0AmAE B LSS TG £ To L 2 AR COBER A by 23, RENTIREES AW CHFXE
ELEBNBZ L THA. i LB BRI oW BRI bAABRSHTH ¥/, BI1Eos X
Bohiy, & BicNo. b IR AR TR DL, EHOBEOPMAE L ERL Tk, ¥
BN OIEE OFIEIZ & A SHIECHI S RECENE LS FTELTE Y, chbo g bibo155 L AR
HRAESTEMNLELNSFHHTHS. OISR T IS ORI T b HARETEL £ oRER R
IO TLHETELESLED L3 THEMNo. UD L 3 ELWHDIREy. Z2hbDi,T No. 1 [ZTEOR
EELQIBLAYEL LY 52, RN LML LABRERFTLZ LNTEDEN, oM oREr
DWTRS ¥ ) B ERIRRD bhvice.

RICEF o\ TR 331 B % Table 1 iR L. W OREE S 2 EEITHERC T O age
Moot tedEA I V R BEEE R LTV 5, TS —kEE3hs0iiNo. 2,6,7,10,11 5
FHGEEC L D NS OIEMIER AN E MBOFRME A5 LELAE LI EWE L ThHO T, & DA
2EECRS W TEHCHEECRED HRD. Zhb 5 /LI 0 X 5 bRt 5 L HMECH S © THEH
CABGRMEERHA L2 b5, ks RBOEANFRETH 5 O L, Zhbd 5 R TR ERERLH
CTish, PbETILARERIILS 5. REEDLIFMOELOWTIEEC X ) B OB

Table 1. The Height of Grass in Different Strains of Lemon-Grass

No. of strain 1st year No. of strain 2nd year
* cm Ratio * cm Ratio
2 86.4 65 10 96.5 58
7 88.5 67 6 105.5 63
6 92.4 70 2 105.8 64
11 95.0 72 7 110.6 66
10 96.3 73 11 113.3 68
3 108.1 81 1 142.5 86
1 112.1 84 15 144.3 87
5 114.1 86 14 146.5 88
13 117.3 88 13 147.8 89
8 117. 4 88 16 147.8 89
16 120.0 90 8 149.0 89
12 120.8 91 9 151.8 91
9 121.4 91 5 151.9 91
4 123.8 93 3 152.8 92
15 126. 4 95 12 154.5 93
14 132.8 100 4 166.6 100

* No. of strain of is arranged in order of the height of grass
Y OEALN L D FEHHEER OE ROV Uik SROMELET S . fuks No. 14 2 SRMTHEL Vw0
CEILIEE B ARBEREREMEY L 550 L Bbi s, No. 14 3RS & 5 & oW
KHieo T 7oDC, ZOERESHLUHBEL TV 51D AR TCIRELL BAER L » It h RZoTw»
HT EXEDRVIR.
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WICASBEEIT B U T 3 T30emE)_ B o> d DIt oW THRE U ickEE % Table 2 iR Lic. BHEER
hBbo EkoELOEN No. 2, 6, 7,10,11 0 5 R SERCK W CAE PV ERPR LGRS Z 2 THD
T, COEA S 2 FEC R UFCHEETh 5. B 5 11 B oW UL B S EE 0/ 5 b 05 BERD TRE
B 3O~ E R b EBEN DR, o & 24 No. LIXFFEE %ﬁ%&utb@%&%& No. 12 % %\ 3 No.

Table 2. The Number of Tillers in Different Strains of Lemon-Grass

No. of strain l 1st year No. of strain 2nd year
# Ratio * Ratio
16 72 54 10 99 39
76 57 7 107 42
1 81 60 2 108 43
83 62 6 110 44
8 64 11 128 51
10 89 66 1 148 59
11 93 69 15 175 69
3 101 75 ] 13 185 73
14 106 79 4 200 79
8 109 81 8 209 83
4 111 83 14 214 85
15 111 83 16 215 85
5 112 84 3 222 88
13 123 92 5 225 89
9 128 96 9 233 92
12 134 100 ‘ 12 252 100

# No. of strain is arranged in order of the number of tillers

IMED Y HTEEE b TR BEELRT IV 552, FEC X ) RHHOIEN bIELES TR D, Fif
BEADERC OV UL K SEOTELETS. fisNo. M RSEH DI OV TRFEEEL L v H
F 7 LR DEREZ R LTV B, KRR TCIE +9 e LIRS RS EOEMNILEI D S EFOTR
TP GREOBEDOE KT, R E XETESTW 2 EER IR,

2) W FENQLEKE

M EERE RO EfkE & Table 3 iRk L iz,

a) SHLEE BREROBEISEL HEHODZ L TR L e h e EROR bR, No. 2, 6, 7,10,11

Table 3. The Fresh Weight of Various Parts of Tops per Clump
in Different Strains of Lemon-Grass

1st year
g?éi?]f Tops Whole leaves Leaf-blades Leaf-sheaths Stems Whgi(znllesaves Iie:; jillza::ltehss
* g Ratio g Ratio g Ratio g Ratio g Ratio
1,388 35 . 1,253 35 562 37 679 34 102 18 12.3 1.2
1,538 39 1,381 39 575 38 795 40 120 21 11.6 1.4
6 1,683 43 1,513 43 631 41 872 44 - 133 23 11.4 1.4
11 1,842 47 1,639 46 683 45 944 47 137 24 12.1 1.4
10 1,865 47 1,666 47 698 46 954 48 156 28 10.8 1.4
14 2,357 60 1,729 49 963 63 746 37 567 100 3.3 0.8
3 2,408 61 2,187 61 939 62 1,227 61 155 27 14.2 1.3
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1st year
No. of . - Whole leaves Leaf-sheaths
Strain Tops Whole leaves Leaf-blades Leaf-sheaths Stems Stems Teaf biades
3,015 77 2,701 76 1,204 79 ‘ 1,468 73 233 41 11.7 1.2
3 3,022 77 2,753 77 1,109 73 1,622 81 197 35 13.9 1.5
13 3,155 79 2,829 80 1,229 81 1,575 79 206 36 13.8 1.3
5 3,157 80 2,864 80 1,095 72 1,747 87 214 38 13.5 1.6
4 3,236 82 2,934 82 1,177 77 1,730 86 211 37 13.9 1.5
15 3,278 84 3,198 90 1,320 87 1,852 92 238 42 15.7 1.4
16 3,371 86 3,026 85 1,334 88 1,665 83 241 43 12.7 1.3
12 3,877 99 3,500 99 1,471 97 1,994 100 276 49 12.8 1.4
9 3,934 100 3,558 100 1,523 100 1,999 100 278 49 12.9 1.3
2nd year
No. of Whole Leaf-
. Leaf- Leaf- 1 . « % % leaves sheaths
» Tops Whole leaves blades sheaths Whole Stems Old Stems* # New Stems¥ # % Whole Leaf-
strain
stems blades
% ¢ Ratic g Ratio g Ratio g Ratio g Ratio g Ratio g Ratio

10 1,478 14 1,346 14 %62 14 775 13 132 10 100 9 32 13 10.
1,921 18 1,754 18 711 20 1,031 18 186 14 126 11 60 24 9
2,200 21 2,027 21 875 22 1,137 19 210 16 132. 11 78 31 9
2,354 22 2,152 22 870 22 1,267 22 231 18 179 16 78 31 9.
11 2,573 25 2,342 24 965 25 1,361 23 252 19 176 16 76 30 9
14 4,990 48 3,683 38 1,941 50 1,796 31 1,309 100 1,123 100 186 73 2
15 6,248 60 5,738 60 2,214 57 3,476 60 475 36 391 35 84 33 12.
1 6,302 60 5,756 60 2,449 63 3,274 56 610 47 435 39 174 68 9.
13 7,313 70 6,688 70 2,784 71 3,854 66 529 40 463 41 65 25 13.
8 8,155 78 7,447 78 2,794 71 4,598 79 642 49 498 44 144 56 11.
8,384 80 7,666 80 3,202 82 4,392 75 615 47 508 45 107 - 42 12.
3 8,903 85 8,18 85 3,416 87 4,725 81 691 53 516 36 176 69 11.
4 9,094 87 8,598 90 3,293 84 4,995 86 736 56 538 48 198 78 11.
12 9,284 89 8,456 88 3,475 89 4,909 84 712 54 608 54 104 41 11.
5 |10,104 96 9,239 96 3,330 85 5,836 100 806 62 630 56 176 69  11.
16 [10,490 100 9,592 100 3,914 100 5,537 95 943 72 689 61 255 100 10.

L Ul O W W S ] = U Ul O 00 W N
R b e e e b R O R
W 00 s U1 R R R R WS WO R U W R

# No. of strain is arranged in order of the fresh weigh of tops
#% Had developed in the 1st year
* %% Developed in the 2 nd year

O 5 BRI AN S L S LR EC R TAE LA/ 52 L aEE Ehho S OE[ b 2 BT
SIS RO bR DD, CHRBLAOERLE L OSEBOBMRN HE 2 THAROBETHD. 2w No. 14 11
R L b o h b ORCHL Lath LR CEREZRL 0%, BAI0RKO T No. 1 o X 5 i
EE LD IBANE BEEERLTWS S0 55505 il /Ne 5 b 0h bR b & D~ & T EXE RN D
B, DR OB EEC L O TR biE2> TR D, REHEE DERECOW TR ESHBO Py E
5. ‘

b)  ZEH AEEERIIAREREH EHE L U BRI R R U O D SRR OGN A B oBEe L FETH 5.
7efs No. 14 i34 LIS OUIC BT H L EVERZR LTV 50, THUMEAT 5 X 5 e k& /o
DTS BEBEOEGNRBD TRENHLTHB.
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RICHELE L FHE L COVTHD L No. 14 2B ISERHI IR TR S IERENESE I b bHHESRTS
5%, No.ld O HRIFEE L MK ESBENELRE Y D20k 2o TR, 2258 ThARBRI Mo 15578
LI LLRS., Lo CEREL ST L OB oW THRBEE, No.ld 0zt 1 L h/NChE B 2Min155%
HMexwPhd 1 X kehb, b cd No. 8, 4,16 7 Xitbgsgkis 2ER2EED B S, No. 1k LU
2IITEE L LR /N AEASHED RS,

c) ZEH No. 14 ZWHEE L b HAOBERE CEEBERIMBRIMCHARTHE L RTChDZ ENHEENEH,
HAFEEALIETC B\ TR MA D X /N B EAME BRI FCE B DT, ARETHREENECKRT S HL 4
eI Tl DWW TEE B 15REE D 7 Tit No. 2, 6, 7,10, 11 o 5 ZTEIC W T HE LEL b
SEG L ORICEEE T RN LS. ' ‘

3) E£EOEKE
DSk FRE Tabled IR L. FECL D BTOEEALATN E LR LER 315 Ok No. 14 3457

Table 4. The Water Content of Fresh Leaves in Different Strains of Lemon-Grass

1st year 2nd year
g&iﬁf; Whole leaves Leaf-blades Leaf-sheaths g?:;i?lf Whole leaves Leaf-blades Leaf-sheaths
* % % % * % % %
4 83.9 77.9 87.0 .8 ~ 82.6 77.1 84.8
1 83.7 78.5 36.7 16 82.6 76.5 85.7
16 | 837 78.6 86.9 4 82.5 76.0 85.4
83.2 77.9 86.3 10 81.9 75.4 85.2
83.2 77.9 86.2 9 81.4 75.6 84.2
10 32.9 77.2 85.2 11 81.4 . 74.5 84.7
3 | 828 77.6 85.9 15 81.4 75.6 83.8
11 82.6 76.4 85.9 12 81.3 75.1 84.4
12 82.5 77.1 85.6 13 81.3 75.3 84.2
15 82.5 77.3 85.4 1 81.1. 76.5 83.5
13 82.3 77.2 85.2 7 80.6 . 73.8 83.4
6 82.2 76.5 85.3 5 80.5 75.0 82.7
9 81.9 77.9 84.1 6 80.2 73.4 82.8
2 81.6 76.9 84.5 3 79.8 74.8 82.1
5 80.7 77.2 85.9 2 79.1 74.1 81.5
"14 78. 4 76.2 80.9 14 74.3 72.5 76.1

% No. of strain is arranged in order of the water content of whole leaves

CTHA TS, L b IERE BB TR L OZOMY Th 5 2 & Th 5. 25 ISR
BT RILI 00 X 5 Th B2k, HEHE L H 0 O TR W TR e B SR O ET 5.
EEin b UNCIRTE

HERIBEFD 5 b No. 14 1345 Lo —RSEC s\ CEECE 5 1558 & IR KA S h 5130, ERIERD
Ve T D SRR I\ T b R & Rl LWEERTESbRS. AR~ 53— 1 25 A Cymbopogon
Flexnosus STAPF r LT ¥+ 7 L h A ZKi b THDT, FOMMSES LOMEC OV Tkl SHO i
FeR BT 505, AREHMEO 15 /it L RRRROIHER TS B 2 ik baiwiel . AFRMOREL LTKD &
3 70 AT B B . FANC TR B LIRS G BIE B ORI E L TET 5. Bl D RTHER
LAY D 2R Th B RT AT LR S SRS . Lie o CAFEER YN Th b
o, FESFENEWELD zi;ﬁ?ﬁhf*x»é. TN D L 5 YOI M0 T e e DS AR TH 5.
HEFEOSRITIES, T L L LBRIICE FICIERC S W TSR L OENEE ThH .

725 15T AT L e v 7 5 A C. citratus STAPF BT 5 b0 L Bbh 503, ThbaEfeon
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TIERD L S EERRORELA» B E TR No. 14 L3 LS RS, ThbbINLIBEHR IV i
B, BV ELAELRE FEOTMIETTE TSR No. 40k 5 L v kit AFEER R
WTRNLE D S DI BRI D D ONERREIC L DV ERN L BN, WTRORMBIC s\ Th Bl Bk~
WEIILENERTHD. EEDS KBTI\ TIL No. 14 ¢ Fbx 2y T, WL LICE L h OIS LWL D
EHRKTES. LA LIRS IR OEIZA L) T, chBISHEKD s C¢No. 2, 6, 7,10, 110 5 R/ifk
EF OIS O AR ER S\ T 105K & BIRECXBIZ 5. T b o b b R CRRELLSE
LB BT HH S A RANC AR L KA 3 Bidhs, S8R B Thvo tEERE ¥ L
INThS.

BB 10F oW TiE No. 1 0 X 5 IcEA B S TR & b A BRI N B DO b 51EM, 0D
b4 EF o —RSHCRI W THREHICE TOERNRSH X 5 Th Y, ¥ IcABEINERARCHES A TH B8
HEC»R ) DEERLD L 5 THY, IhbORR DOV TR RSEOPELET S,

3 Fak

1) Hood, S. C.:U. S. Dept. Agr. Bul., 442, 1 (1917),
Summary

In the field experiments with 16 strains of lemon-grass obtained from 11 research institutes in Japan,
investigations on grouping these strains from various respects were carried out in 1955 and 1956. In
this paper the results of the studies on the general growth characters, yield of fresh grass, and the
water content of fresh leaves are reported.

1) The strain of No. 14 which has been called Malabar-grass, Cymbopogon flexuosus STAPF, has the
following characters, by which it can clearly be distinguished from the other 15 strains :

1t not only heads outdoors in autumn, but also flowers in the greenhouse, and its leaves droop ext-
remely. The height of grass is tolerably high but the number of fully developed tillers is relatively
small, although the total number of tillers is somewhat large. Consequently the yield of fresh grass is
relatively low, and the weight of leaf-blades is somewhat higher than that of leaf-sheaths. Thisi/ a
phenomenon w/iich is observed in this strain only. The weight of fresh stems is extremely high
because the harvest time coincided with the early period of heading. The water content of fresh
leaves is generally lower in both leaf-blades and leaf-sheaths, especially in the latter as compared
with that in the other 15 strains.

2) The other 15 strains which seem to belong to so-called West Indian lemon-grass, C. citralus
STAPF, have the following characters, by which they can be distinguished from No.14 mentioned above.

They have not yet been observed to produce inflore scences and their leaves do not droop so remark-
ably as those of No. 14, though the tops of leaves are bent to some extent and the degree of drooping
seems to vary a little with strains. Relatively wide differences in the yield of fresh grass are observed
among the strains, but in each of these strains the weight of leaf-sheaths is consistently higher than that
of leaf-blades. The water content of fresh leaves is higher than that of No. 14 both in leaf-blades and
leaf-sheaths furthermore a difference between these parts of leaves is larger than that of No. 14.

3) In 5 strains of Nos. 2,6,7,10, and 11, the height of grass is lowest among fhe 15 str/ins and
the number of tillers is remarkably small, resulting in a conspicuously low vyield of fresh grass. In
these respects, these 5 strains can clearly be distinguished from the remaining 10 strains.

Received May 31, 1958.



149

VE VS I ADRMOPMHCBT 5 HE FH)

I £EOEHMBELOVCHDOF + 7~ LGB >0T*
" OB = B
Studies on Grouping of the Strains of Lemon-Grass (Preliminary Report)

II. With Regard to the Oil Content of Fresh Leaves and

the Citral Content of the Oil
Yukio Mi1vazaki
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Table 1. The Oil Content of Fresh Leaves and ‘the Amount of
Oil Yield per Clump in Different Strains of Lemon-Grass

Oil content (vol/wt)

1st year 2nd year
No. off Whole Leaf- Leaf- Leaf-blades |No. off - Whole  Leaf- Leaf- Leaf-blades
strain| leaves blades  sheaths mfstrain_ leaves blades  sheaths Teaf-sheaths
* % % % tox % % %
14 0.60 0.59 0. 66 0.89 | 14 0.53 0.52 0.53 0.98
6 0.44 0.68 0.28 2.43 6 0.51 0.73 0. 36 2.03
7 0.43 0.69 0.25 2.76 i 10 0.47 0.70 0.31 2.26
2 | 0.42 0.64 0.24 2.67 | 7 | 0.46 0.70 0.30 2.33
11 0.39 0.62 0.23 2.70 . 2 i 0.46 0. 67 0. 30 2.23
10 0.39 0.62 0.22 2.82 11 ‘ 0.45 0. 66 0.29 2.28
5 0. 28 0.35 0.23 1.52 } 5 : 0.31 0.39 0.26 1.50-
15 0.25 0.27 0.23 - 1.17 ' 8 i 0.29 0.36 0.25 1.44
1 0.24 0.37 0.14 2.64 15 , 0.28 0.31 0.26 1.19
8 0.24 0.31 0.21 1. 48 ; 4 0.26 0.35 0.22 1.59

* AHEOEEIEMI2E4 [ BAEYELEIBEZEACSTRR S AL,
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Qil content (vol/wt)

1st year ) : . 2nd year
No. off Whole  Leaf- Teaf-  Leaf-blades No. off Whole  Leaf- Leaf-  Leaf-blades
strain| leaves blades sheaths I eaf- sheathslStI'ai n| leaves blades sheaths Ieaf-sheaths
R % % % # % % %
4 0.24 0.30 0.20 1.50 1 0.23 0.35 0.15 2.33
16 0.19 0.31 0.10 3.‘10 16 0.17 0.29 0.08 3.63
3 0.14 0.19 0.11 1.73 9 0.16 0.23 0.11 2.09
13 0.14 0.18 0.10 1.80 12 0.15 0.22 0.11 2.00
12 0.13 0.19 0.09 2.11 13 0.15 0.21 0.10 2.10
9 0.12 0.17 0.09 1.89 - 3 0.14 0.20 0.10 2.00
Amount of oil yield
1st year ‘ 2 nd year
No. of Whole leaves Leaf-blades Leaf-sheaths No. of Whole leaves Leaf-blades Leaf-sheaths
strain strain
* % cc Ratio cc Ratio cc  Ratio| ** cc Ratio cc Ratio cc  Ratio
14 | 10,483 100 5.591 100 4,892° 100 5 |28.007 100 13,037 100 14.97¢ 100
5 7.872 75 3.800 68 4,073 83 4 122,29 80 11,050 85 11,241 75
15 7.807 74 3,530 © 63 4,277 87 8 | 21.620 77 10.104 78 11,517 77
4 6.936 66 3,437 61 3.499 72 14 19,512 70 9,993 77 9.519 64
6 6. 696 64 4,262 76 2.435 501 15 | 15.697 56 7.130 55 8.567 57
6,625 63 3. 346 60 3.279 67 16 15,521 55 11,171 86 4,350 29
11 6.371 61 4,233 76 2.120 43 1 13.088 47 8. 351 64 4,737 32
10 6.353 61 4,276 76 2. 096 43 12 ‘ 12,734 45 7.698 59 5.036 34
1 6. 349 61 4,376 78 1,973 40 9 11,944 43 7.182 55 4.761 32
7 . 5.947 57 4003 72 1.944 40| 3 |11.443 41  6.811 52  4.632 31
16 . 5.756 55 4,111 74 1.645 34| 11 | 9,938 35 6. 245 48 3.693 25
2 | 5.253 50 3.612 656 - 1.642 34 7 \ 9. 836 35 6,108 47 3.728 25
12 1 4,680 45 2.795 50 . 1.885 39| 13 9.604 34 5. 836 45 3.768 25
9 | 4.240 40 2.569 46 1. 653 34 2 9.183 .33 5.825 45 3.359 22
13 3. 841 37 2,259 40 1,582 32 |- “ 8. 780 31 5,173 40 3. 608 24
3 i 3.109 30 1.761 31 1,348 28 | 10 ! 6.3b4 23 3.953 30 2.402 16

* No. of strain is arranged in order of the oil content of whole leaves

#% No. of strain is arranged in order of the amount of oil yield of whole leaves
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Table 2. The Citral Content of the Oil from Fresh Leaves in
Different Strains of Lemon-Grass

1st year : 2nd year
No.. of strain Leaf-blades Leaf-sheaths No. of strain Leat-blades Leaf-sheaths
* % % * % %
14 80.5 81.4 14 81.6 79.4
6 73.4 77.2 ! 75.6 76.6
7 73.9 75.9 10 74.8 77.0
2 74.0 76.2 75.8 77.5
11 73.3 76.7 75.4 76.9
10 72.9 75.3 11 76.4 76.5
5 77.4 81.9 5 78.5 83.1
15 77.0 82.0 8 78.6 82.9
1 74.6 80.0 15 78.2 81.9
8 78.0 82.3 4 78.2 82.3
4 77.3 81.8 76.9 79.0
16 72.9 78.1 16 76.0 79.0
3 73.8 79.6 9 i 76.1 8l.2
13 75.5 80.7 12 76.3 80.9
12 74.6 81.0 13 75.9 81.0
9 73.8 80.6 3 76.3 80.7

%« No. of strain is arranged in the same order as that in the oil content of fresh leaves
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Summary ‘

Investigations on the oil content of fresh leaves and the citral content of the oil in the 16 strains of
lemon-grass were carried out, and from the results of the ihvestigations ‘ and those of studies on the
general growth charaectrs, yield of fresh grass and the water content of fresh leaves reported in the
previous paper, a classification of these strains was made.

1) The strain of No.14 which has been called Malabar- grass and was recognized to d!ffer remarkably
from the other 15 strains in the general growth characters, yield of fresh grass, and the water content
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of fresh leaves, as reported in the preceding paper, can also clearly be distinguished from the others
in the oil content of fresh leaves and the citral content of the oil. Therefore, this strain is classified
as Group I, which has the following characters:

The oil content of fresh leaves is very high in both leaf-blades and leaf-sheaths, especially in the
latter it is slightly higher than that of the former and is highest among all of the strains. Consequently
the amount of oil yield is considerably high inspite of the relatively low yield of fresh leaves. The citral
content of the oil is also very high in both leaf-blades and leaf-sheaths, especially in the former as
compared with that in the other 15 strains, furthermore, a difference between these parts of leaves is
(r)e/(Datively small.

2) Among the other 15 strains, 5 strains of Nos. 2,6,7,10, and 11 which were observed to differ
apparently from the rest 10 strains in the general growth characters and yield of fresh grass as reported
in the previous paper, can also clearly be distinguished from the others in the oil content of fresh leaves
and the citral content of the oil. Therefore, these 5 strains are classified as Group ]|, which has the
following characters :

The oil content of fresh leaves is considerably high, especially in leaf-blades it is highest among all
strains. However, the amount of oil yield tends to be considerably low because of the femarkably low
vield of l/aves. The citral content of the oil tends to be considerably low in both leaf-blades and leaf-
sheaths, especially in the latter as compared with that in the other groups.

3) Among the other 10 strains, 4 strains of Nos. 3,9,12, and 13 which have not yet been distingui-
shed from the rest 6 strains concerning the general growth characters and yield of fresh grass, can
obviously be distinguished from the others in the oil content, and also differ tolerably from the others
in the citral content of the oil. Therefore, these 5 strains are classified as Group[|, which has the
following characters :

The oil content of fresh leaves is considerably low in both leaf-blades and leaf-sheaths, especially
in the former as compared with that in the other groups. Consequently the amount of the oil yield is
relatively low inspite of the relatively high yield of leaves. The citral content of the oil is relatively
high ; it is nearly as high as that in the 2 strains of Group|V mentioned below, while it is somewhat
lower than that in the rest 4 strains of Grouply.

4) Among the rewaining 6 strains of Nos. 1,4,5,8,15, and 16, a little differences have already been
recognized in the general growth characters and yield of fresh leaves, furthermore, some differences
are also observed in the oil content of fresh leaves and the citral content of the oil, so that they will
possibly be subdivided into a few classes in detail. However, the oil content of fresh leaves is one of
the most dominant properties in the present classification of the strains of lemon-grass and each of
these 6 strains is generally situated between Group | and Group|| concerning the oil content of the
whole leaves. Therefore, they are classified together as Group [y, which has the following characters :

The oil content of fresh leaves of this group stands generally between Group | and Group ] concerning
the whole leaves. However, in some strains the proportion of the oil content of leaf-blades to that of
" lcaé-sheaths relatively low, while in the others the proportion is relatively high. The amount of oily
ield is considerably high on the whole. The strains which show higher oil content in leaf-sheaths te
nd toproduce somewhat higher oil yield in leaf-sheaths than in leaf-blades. This is a tendency whi
ch isseen neither in the othlr strains of this group nor in Group | and []. The citral content of th
e oilis relatively high ; in the strains whose oil content of leaf -sheaths is low, it appears to be nearl
y ashigh as that in Group]], while in the other strains whose oil content of leaf-sheaths is higher it t
endsto be somewhat higher than that in Group -

Received May 31, 1958.
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Studies on the Effects of Manurial Elements upon the Growth and

the Yield of KURAMU-YOMOGI (Artemisia kurvamensis QAZILBASH)
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B UL NK &R L NP, PKNPK, O &R UHHERIOZERR B PIo. FE (EFOBEC kW ULS
FER) owTRESF L EFOEREZRL Tn 50, FOMRBREEOES L VISHMIERLS 3 AdRL b &F
R ERL TW5- 8B 2 ROENT 4 AR b 2 0FEENRZ LD LREOHRERETCERT S XEOER
RHESED TS . R OWTRSREAR & dREMREIRENT 523 128 BRI T ol s —ERd L
FOBRBOEEL S HTARGKETZ2. TOHI VFEOHENWB LB LK IBETIHIDIE Lich ik
BELRWHRERE LR T OR 2D LIEMICES . SREOEZER TSV TRFLHOR DS GEE IRk T
UNPK % ¢ 0 NK, NP L B @EOEZIES THS. PKIZFR I D27 DB I0RILREWB LB LS
DTS, BB BT 55882 T REOER %R LNPKR $ % { NK, NP £ EEOEILEDTH
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5} o——= NPK
- PK Plant’ 200 + o——O NPK
height

80f x—-—xNK /;1 a8 PK

o—...—aNP g 180  x—-—XNK

5t e—--—20 &{//77 g—---—aO NP
160 - @—--—* 0
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120
100 N \ \ // ,'P
- AN /’}V L ML 7
"/.)\\‘\Z/j'i"' e T
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Fig. 1. Comparisicn of Plant Height, Length of Fig. 2. Comparison of Number of Buds (Branches)
Buds (Branches) and Length of Secondary and Number of Secondary Branches in Different

Branches in Different Treatments. Treatments.

5. SLEPK, 010 o ¥ fiH0REEOThHS 8 2 ROBEIEED L X D 4 ArRCHLENL LD
B, FOFLF OB UINEELIC 3\ TS 5 . NPKgAZRLNK, NP, PK, O »JERLT
?&&‘qu\ BOEREDERI L D ARE LWORAD LN S M BT BE S N A —RETRINIC OV TLE
DEAE LT bbb EORBREE W TIREBIIAZE X Rb WA, BV CERITER Lublo L
< BELL TN D . SEEESE TS 2 RO DFEN DI AT Bu b LB LABEIh TV 505D 5
ha. BREBIOCHERCOWTL L SIFDOFENL T D@D DRI, .
?) WEMPEE WEGOREEORBLE 1 BRT LR D Th 5 WEOEHEE I W THHOTT 2T o 10k
Hy v b= vERPRBOEHRVTRD b %KL 50 1 ZkETRHOEOERESRD DI,

Table 1. Comparison of yield of the Plant in Different Treatments. v

o |Freshweight Air-dry % ’ % Useful part Unuseful part ' tj|§ Santonin
% of whole weight of 'g T A : | 8; e
! Air-dr Air-d i e T
£ plant whole | J15 U pe e Vilpe Be (38 8 Yield
5 plant B2 | weight (T3P ®2| weight T®ETRa g 8| §
& Tlel Leeleg Bl £EELTEIEIE O
g |Ratio| ¢ t Ratio | <€ - g | Ratio RTINS g ‘Ratio g "”| = % | g
| g g g | g |
NPK | 405.9 100| 139.0 100| 0. 342 77.0‘ 100 51.5 25.562.0‘ 100 49.2|‘ 12. 8! 1.242:1.10{ 0.84
PK 188.4 46 71.5 51} 0.380!33.5! 44! 22.5 11.038.01 61! 28.0 10.0 0.8821.09 0.36
! | .
NK | 360.8 89 127. 8 92| 0.35470.3 91; 45.5/ 24.857.5 93 44.5; 13.01 1.22311.04| 0.73
NP | 359.1 88} 120.3 87| 0.335,65.5 85/ 45.8/ 19.7/54. 8‘ 88, 44.3 10.5: 1.195|1. 01| 0.66
O |198.4 49 67.0 48 0. 338:35.5‘ 46| 23.3 12.231. 51 51 247 6.8 1.127]1.06 0.37
L
1..5.D.595,118.8 45.4 26.6 18 7 0.183 N.S 0.23
L.S.D.19;,166.6 63.6 37.3 26.3 0.266 N.S 0.33

1. &£H#HEE NPKEAZRL NK, NP MERS D HEHEOERME D THS. ORI UPKIIMEL H EO1E
2 iegs h NPRD50 % d 38 X idinv . XM @%‘E% X O FoEEEC W T NPK L PKs L 070, PKr NK,
Ox NKi L ONP X ORI Z R E A DEEMN ?;% bhb.

2. AEEE 4AHKEROBS L EEROERNHAD ahz; Z OBAEPK Y NP O & B8 0EENTED
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5. eRBREENEREDERCOWTHTRORGIZIER—TERITE LA TED LRI,

3. HRMRZEEZ FRDIECHELEL VAR THL D O E 20T, LA ZEL L b e iR
e AEGChB. TOREEZEINPKEAZRL NK, NP AR LT o PKIXEDOECHL B2, 0L b {4
D & HIAREIC A CGRMICE DTN 5. KEIDERR IO DA W TIENPK 2 PK$s X 070, PK 3 NK
¥ LONP, Or NP JONKE OBz FREHEBOBEENED RS,

4 TRASAHZEE HhEHREZRCEBROBSCEDTMERL D Iv Y TRHOE S Ch5. FORE
BEIIAESOBE LIS ERBEOER LR L T 55PKEO L OIFRIA SR> T 5. EHDERK LU0
BT oW UL DIBEPK L NP & OREICIZASZNSES bhuicu.

7ok LERAOA BRSNS BEROL#EY B 51, NPKEALRLNK, NP, O, PK DlE{Ziiid LT

B. TibbEFRIFLILEDOS & OiF EARBOHEIA LT BEEYREL TS KEOERS L TF
FOBEBEHEC N TIEPK L 4hD 4 K ORICIIAIEDEENRRDBILS.

5. #L b LEBRLUYL LB Vb= VERERNPRKE AL RLPK, O, NK, NP  JHK LA
RIEDTWABRENLOERIEDTHS. /ol Z DBARMOBERIIIEEEIZ Lo bR,

Fv b= VB OWTREBENPKEARRL, NK, NPLJER L THOTWBERENRHOERIIIRE
v PREICODHKIELSL VEZFEFOERZLALL LD bR, KEOERR X UFOAEECOWT
1% NPK » PK}s X 000, PKE NKis L O'NP, Or NKk L ONPEr OICid 2 ENEEDOERRAZ L H B A.

% Ero

ARBICISWTELIHEFEOLLLR TV HDRERTH S L ORROREEC B UTHEYOEEFITE L LH
EXND, bbb E, £2RIBEEYOETIVWH UL LWEERL LR TWADNRESbRE, i
HER U cfil, MBLERORBO S & Gl A BIBEIEIRE bbb L T L OnREm biv s . gl X ot
Browtil e ek 2REOEEITID b b PERC T RIES OREILE N DT {  HEB OB RINE &
A ETRD b T 2 BRSO FBRC 3 T AED LT 5B BEELRORERTLY, £0ERX
CEEOEREEGIFCEE ThHS &2 bhs s LUMBERERORE T CLoBEigie b b
DTHH, BRCHTHWEZOEFERIDLVWHBRL ZLOTERWIDOTHLELELLNS.

1 =

1957/ 0Tk B ER ESRIE O HEA T 2 7 A 2 ¥ O £EF R b UIINE R 8 DI ImE koo g
oW TR L. B 3 B#R(NPK), SMzRX(PK), #HBR(NK), #inEX (NP) & X oEInH K
(O D5 Xe L. SROHEFIMIERD LS ChD.

1. —fReiEmoEE R 3 BERRE L ThH D, MBRK HMER & FRE b HEoELILEgNEDIchD. R
B s L R ERIIENCEFS O EEOZRNE L A SR bR Thp 2 EROFEE RS
b, BREICMEOHELLLEERDLRD.

2. BERER, FREEE, FRHPRCES THERZEERS LUV v = vINER SERXEKTH v i
HRK, BMEXE S ) EEOERIIENED ThH 5. EI0HR R L CEERKIL & bICHE X VEILE DT
WANEHEBOZER I XL THEDTLS.

3. Yy v =vaRITIERIEERE L 2R e Rdik.

B ik
1D ARTZ=: &gk 75, 199 (1957).
Summary

Using the soil of Wakayama medical plant experimental station, the effects of the manurial elements
upon the growth and the yield of KURAMUYOMOGI (Artemisia kurramensis QAZILBASH) were invest-
igated in 1957, by providing five treatments, containing three elements (NPK), without nitrogen (PK),
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without phosphoric acid (NK), without potassium (NP), and containing no element (O). Results obta-
ined are summarized as follows.

1. Generally, the growth of plant is best in NPK, and in NK or in NP, it is inferior slightly to
that in NPK, though the differences of them are not remarkable. In O and PK, they are both inferior
conspicuously to the others and the growth of them resembles each other. Therefore the effects of nit-
rogen are recognized most conspicuously, and those of phosphoric acid and potassium are somewhat
recognized.

2. In NPK, the fresh and air-dry weight of whole plant, the air-dry weight of useful part, the
air-dry weight of unuseful part and the santonin yield are all largest. In NK and NP, they are inferi-
or to that in NPK, but the differences between them are relatively small. In O and PK, they are both
inferior conspicuously to the others and between them little differences are recognized.

3. It is recognized that manurial elements have no influence on the santonin contents of plant.

Received May 31, 1958.
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Experimental Cultivation on Rauwolfia serpentina BentH. in Tane Island. L

On the Experiment of Germination

Masakatsu Taxi

Fxhiz Kirtikard) 5ic X uSENEEARITEIEC R CIEsk@E - it - BEEle LTRET Avbh,
FETERSER], BERER L LTV BT B &y, Concan TiX Aristolochia indica L. » X Hic =
VIR L, Y+ 7 CIREREE: LTEHIN WD LEXTn 5.

Lo B ERG RS T A, fSHEs e UCEEgmEs bl Lcver e vandF b s z @b bh, A
VPR b b HAGEL C ORMIOBRETIRICED L, %0, 3PN, I X OB ELR b5 4 FEE Sho
o5 BONBERTES. HRERC R TEREEEET 5 5 A OREET L BFShTwWEETHRE
DEBEERAANATWS . EASEIBIEEORKINC L 5 LRWAT X 1ES THHOBEECDOIFY, Zhy
HETHETS - LY, EREHAE X SEROMEME EABThHS. UL LT OBRMEHIISKS MER
BRSNS C L1k Dehra Dun OFEREEE D dV 2 52 L Thh. Li bETHFRIBDTEL 0L
A TH B & L1k Badwar 50, Biswasd, Nayard) L0ORBRHEETCIHLATHS. £ I THEEIBETEC
FOTEOERLYERL, TOBRLEETS.

FERIB LETFAFR SRSKOMET L 5 2 LIS O IUXKATR, KH AR A IRprseE
ERE A Tu oS85 fn CEERE o ) SEREYAR, BSGTEEAREEESRY RCEL X DN
T5h.

T EIEREARILE X 5 B L RRETEEEOSEA/NERTHE 1~ 2 LML 3RER X530
B30, LT ~ 9 IR E T CRIMEE e TEA IR X 5 b0 bl 5. FERE 7 ~12cm THEfRIL
4~6cm, FERHRA LSLLTEEMRE LA TERAS D, THERL2WEE, BRIt et ok
BRI TSI AR T, EEOREEED Tom BRI RACEE RRA CHRFISET
%1~ 2 [T, RIS R < SRS PR TR 1 ~ 2 e 2 B AR L 5m i LR < il 72T
W5, TEE 5 ~0A T, BT 7 ~11 B o0 & BT EE TIREIE Lis W T B TIRAHIERKO 1o b 5.

bk L OHE

ME KA AREMEA AR L TAT UCHEEEF154. 68, ¥ L T4 3D E b T,

Hi% 1957426 H 6 H~ 8 Hicafix 1, 00054 1 R 2 LCERENA,B,CRIVUDRLES L. BB EEXE
LT A REREARERY o7 2 BRBIRECERE LATKIC THE L. SBRRITEEC I 5 & 5 HHEILLS
D & DA TR LA IECEs R 2 B Uk e i BEE 0B X 4. 500 4 SRE S 1 RoEAAKY
P T, iR 3 om, S5l 7 emD SRR U e B Ei ook B S mmoE X R TR B L, ZELEL
s EFE A LT, FEEEIERIERREIER Y, BEO LI <5~ DZEHET DL DlcERRY B WIRGES
S BT, REFEEERIFRAE 2 SE AT, BT~ 2B D FEF A B ETA LFAEOMIRLCREL L.

£ B B R

1. BFOL000KE
E%u%ﬁ%i@@ﬁ%&&Em%%mmaﬁbahmmok.E%@meﬁguA,B,C,Dg%n%n
34.7g, 35.7g, 35.2g, 37.2g, EXA:11.8gTChote.
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2. HEkE

5 % a¥Ek (BWERER) %500cc v~ — i LETL 000 S A S LBOBIEE Lic s & APAFTE LT
EETLFN5 0N TL, AEMCESEER 2BEFERYZ L TN T ROREEN B D Wikt e
Bbh, BLLCAORBERH U CLIT Lichofs. ITFREILERF R 6037, 60455, 488f:, 6514, s
X U201 c512, 5574, 31160.3%, 60.4%, 48.8%, 65.1%, I3 X 0'60.0% CIE#ENL59. 1% CThote.

3. & B

FRILRE TR LICELBETYE—RM4 T kike 2 5By, ERUHOSEEL R # 1#E0 L
K Thb.

H1E ERYBoER K S (FRFIB24E)
; &K (i
A T e = = & Wk B
(o)) oo i oo ] (mm)
: | (€ € (€ (D) .
68 22.2 25.5 27.5 17.6 14.9 83.4
Ge 22.8 25.4 26.7 18.6 11.4 86.2
T 22.4 26.6 30.0 19.4 15.1 218.2
o 22.5 25.8 28.4 18.5 13.8 378.8
7H 25.8 29.7 31.0 22.9 20.2 34.6
e 27.7 31.4 31.8 24.2 22.4 0.9
¥ 27.5 31.3 32.5 24.1 20.5 49.8
SE i 27.0 30.8 31.8 23.7 21.0 84.9
8H )| 26.3 30.1 32.3 23.2 22.5 116.4
rh 27.0 30.3 31.6 22.9 21.2 ..109.1
T 26.2 29.9 32.4 22.6 20.9 13.5
ST 26.5 30.1 32.1 22.9 21.5 239.0
4 B K

BIZRORLTHS LB D EFHDITA, BRA5HC, DRA2ARCERMN6HELEL 1z
wIR R F B =

BPET|ax Br ¢ DE ER Bt R F

M >~ 5 7 i o 5T 5
2 6 4 5 1 0 16 31
3 2 4 3 8 4 21 52
4 2 0 2 4 2 10 62
5 4 2 1 6 1 14 76
6 10 11 10 10 2 43 119
7 6 9 5 9 2 31 150
8 7 1 3 1 17 167
10 4 13 5 4 3 29 196
12 11 11 15 24 6 67 263
14 17 18 20 26 11 92 355
15 9 14 15 20 4 62 417
17 9 11 16 19 10 65 482
19 9 14 7 17 8 55 537
21 7 11 12 1 39 576
23 8 8 11 9 4 40 616
27 10 4 6 11 1 32 648
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R Eflax Bx cx DE EK it 7§
H N ES S S ZN A A
29 5 3 2 5 1 16 664
31 7 1 1 0 0 9 673
8 5 5 8 5 0 21 694
6 2 2 0 3 1 8 702
10 2 0 0 0 0 2 704
17 8 0 0 0 0 8 712
#t 152 167 146 195 62 712 712

WREE 1 HIRIOR, LIBBiREL oOBREFL, %'50114 HETRZRECZDHEZBICRECRHRDL, 8 AL7
H 8 ROFRF & RBCIRELITH . FEFBIThrnibe, 157, 146, 1953 X U624 T2, 567K Tl b 54
iz EhERIS. 2, 15.7, 14.6, 19.53 X 0718.5% F16.5% T o,

B3

335 11. 201 60.0 134 40.0 62 18.5
4,335 154.6, 2,557 59.1 1,788 40.9 712 16.5

- |- W T W T ¥_E M_F _ _

A g A g % 3 g % PN %
A X 1, 000 34.7 603 24.7 60.3] = 397 10.0 39.7 152, 15.2
B X 1,000 35.7, 604 24.7 60. 4 396 11.0 39.6 157 15.7
C X 1,000 35.2 488 20.0 48.8 512 15.2 51.2 146 14.6
D X 1,000 37.2 651 26.0 65.1 349 11.3 34.9 195 19.5
E K 8
o

% £

ARaEBFEF D TEW & 2 1% Biswas?, Nayar®), Chandra® 33k~Tyv%. Biswas? = 1T 8 ~118
BEO DDOIEFHEAENI0~200AFH R B, FI25~30%, 3 AFBEHEIZOH TIO~15%, 4 BifER
34H©15~20%, 5 AfEEH21H ©21~30%, 6 A#EmIX38H ©l0~15%, 7 Hit48H G5~10% Thot-s 8
T\ %. iz Nayar® i3 Dehra Dun ERET OB E38% CRIEEEOHEA29% Th v, Chandra® OEERRGCIT
30% THOIEIBRNT WD, FHEIETAFOBRRLESRE 1 BEDOERID7h16.5% DFFERCHD TENDT.
R DL EDHAOETEAEEREOTRRICKET 5 L D, BB WETEFESEIE FLEE 0 B~ o
CHET L0 SBEOPBEC Echilin biswv s, HEACEORERED B LT I FTEFILAMAETE L SEEBFo
Iiebh, BEEETRHTEFLESECHBLITR L b b LRORKE 2 i ok o bl i
BT 5 LD, 2L OTLTREETHEL0LEbLS. BHEIFLEFOER2E>THEY B L
TR ERCThH O, £/7cL, 000 EOBRE, KB L5 TRHEDSVIREFROBECHAL T 5.
$70dH CRi1, 00057835, 2g7 2w xf L DXi337. 28 C212. 3g, Jb THEUT488ANIC XY L 651 JrCREI1R 1630 %
Fx, EE$H20.08226.08T6gnEXAEL, FHFERPI6% X LI9.5% TDRIICREK U 4.9 BOEmHEYR
LBALHARDREBRER T, HAAETOKRND, i, RSB X 55, BFOBREHK BOW TR
BOSPIREL RFRCHEET LI LHEET, BHHEFREECI VEFOBY, BEELLEOWTIFRL
W EoT WS,

i =

1 BT ol 000 E LS5, T th o,

2) HKEOREREM THRIZE. 1% CHELEBETFINT L A ERFE LIk,

3) FEFEIED CRRACREFERAMN24HE, BBV HORTIHE th ok,

4 FFEIL16.5% TR TEN TR, ThiEMEROBTEEEBEOTHCERA T 50, BECEST
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Summary

The average weight of 1,000 seeds of Rauwolfia serpenting BENTH. was 35.7g.
When the seeds were dipped in salt water, 59.1% of them sank to the bottom of the water. The

seeds which did not sink, scarecely germinated.

Germination of the seeds was very irregular, the first germination was seen 24 days after sowing

and the latest, 71 days.

The percentage of germination is very low, namely 16.5 %. It is not clear whether the reason

of the low ratio of germination is unfavourable physiological conditions of the plant or unasuitable

circumstances.

Received May 31,1958.
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Te R VOERERNERRCOWT
B R ¥
On the Bioassay of the Protamine

Jun Serizawa

FAME TexivokEct N F. oFEDRE LN, FEIAFLR2TWFLKEEZA, 1) w3
YD~ VHREWEE (BB L. Fe & 3 v/~ v=307/207), 2) Te¥ i vEHSOHMEREEERHCE
BEEHREL (EER4), P X voRERE Ok, 1) OFEIC X MRE LickER, B s
w2 s VERERIE T v X 3 UABSENER L 3ER R R L (RS, ¥7:2) ORI LB & THIED
B#0102.59% DINER R Ui (E5R6).

£ B OB

wEEE 1) REBEEMEEORE, 2) 7 ¢ b VERERNEE, 3) br vy — RO MEIHE O
~R Y VBRI BEEDC Lok, 4 ~o% ) VRN « AR R A TS L C lee
7007 (82.98:f) HSTs X S L, ~V vEHERY: L, HREAT 72 2 ficER L CEFT (~4°) RE
Lie. B) 7w % 3 vEENE G s X OBRE - IR LUk L L TR EhkEEssEEnes, EsrfesRERa
e A Y D, FRTEREREGKTlee i lmg 2Eicke L, 7% I VEEERK I URRK: LERES
75 A 2 IR L TATNCEE Uiz, 6) #EE: () 7w 2 3 vt~ ) v O MEgEEEH L FfT 5 2 &
CEE FEE-1.3x15em O 4 vy 7 AHRBRE S AL L D, ThEhC 7 v & 3 vERBERE o 13 Wik
W45 0.2¢cc FoRIU~Y VERIEYER 0. 19¢cc, 0.20cc, 0.21cc, 0.22cc, 0.23¢cc HML 5. DEFCHERBRE
Ch e vERFF — CHEEO. 2cc T oR iz, TRTORBREARELIENKT L 2cc » Lk, SECHEEM
i mwe (BRI L ET) leFov iz, &% Lt AT ML T EMT 5. 1082 s ey
VB U C I OB OB BRLEL, B ifiin LTS EEORERHE T Ul £ foofs M w B E R
rEnrE, T 2 RBREEIOEEBROENR VLU ETHLL L E, 2EREONDORVFD~ Y vER
Fe RV VRECHEMIRICL AT, RS, RERCOWTEhThABL Lz X5 InBEvRIEL,
O CHEOEEED A ik Kke 5. (i) 7'v 2 2 vEHEOHMKEEEHKIE Hk—AdamsD~2Y
VREEICECTEB L. T b b (1) TALREEURAREC b v vRs ) — il 0.2cc, B~
WE(T e & 3 vEROOHEL Y REXETS) 07w ¥ § VERWE Lo S btk 1 cc B HEe < ML,
S —AHEE L C X CEML, ST icEvEA L C(l) LRBCEEREZRIET 5.

REE | TREIVELBE~N VORNIBEBER ORI BEE (1) Tty vER—8 (17~257) &
L, BaD 7wz vEY AW CREENIC ST S r AV, Bilite Tablel, Fig liwgd. 7
w2 VEOBNE &b CBEEREIIEN kY, Tex v T~ A0 7 CEAREART DWTT e X I VO
SRR EERE X EEEMEACET 5. Fig. 1 o0 ESRS 0N 7 v & $ v 5.3~17.8 7 BIOIL 7 8
247 (Table 2) DR 5 A KECEHSBEARD OIS . LOERARKI>EOEY THD.

Y=1.62—-1.12x L

Table 1. Dose-Response Relation- ship of Heparin Antagonizing Action by Protamine

PB‘:)"::‘?;% | 3.51‘ 5.27| 7.90} 11.35’ 17.78j 26.671 40‘.00{ 60.00i 90.00} 135.0% 202.0
Log 0.85] 0.83] 0.57| 0.40, 0.24] © 0 0.18] 0.40/ 0.70| 0.95
Clotting Time | g5l (.81 0.63 0.40 0.18 0 | 0.1 0.18 0.40 0.70] 0.92
(in minute) 0.85 0.76] 0.65 0.44 0.24 - 0.1 0.1 0.18 0.44 0.70 0.92

0.86/ 0.83 O.68|‘0.40 0.24 0.1 0 0.24] 0.44 0.72[ 0.93

*  WRFn324p12 7 BAREKEAPIRIMIZASE 2 A& CHRIEL 2.
% ZOBRLLIENDOFRBBHENTELYHRTLCbS2RBEL AR L.
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3.5 53 7.9 11.8517.7826.67 40 00 60.00 90.00 135. 0 202.0
Log dose { Protamine) — 2

Table 2. Analysis of Variance for the Data of Tablel

Adjustment for Mean «----vovcenennenn 4. 3056
Nature of Variation l D.F. S.S. M.S. F

Regression 1 0.7762

Deviation from Regression 2 0.0016 0.0008 0.67
Between Doses 3 0.7778

Within Runs 3 0.0026

Error 9 0.0111 0.0012 1.00
Total 15 0.7915 | F2 =4.26

LB 2 MEERRIUREL LTE—7r % i vEHWTEAEE (D -LEAW T - 1HEREY SER K
Dz, FhbOFERESY F Lo Table 31 R7. MEVHMEY ZEBO MM L. 4% DL RTEE L.

Table 3. Summarized Results for the Basal Assay

R T T Y i
1 ‘ -0.0049 ’ 98.9 1 0.000054 l 18519 [ -83.9791 | 6 | 96.1~104. 1
2 0.0101 102.3 | 0.000051 | 19608 | 198.0408 | 6 96.1~104. 1
3 ] 0. 0000 ’ 100.0 i 0. 000055 ‘ 18182 ! 0. 0000 | 6 | 95.9~.104. 2
| [ | | 56309 | 109.0617 ]

Weighted mean of potency ratio, B =1.004
Weighted mean of potency =100.49%
Fiducial limits of error=97.5%~102.6%

8RB 3 ER2oBE,OEEE (DKL 1 -1 HEREORED LW &b okD T, XRSHEE
& E A ERBRITRER O MR e U, £ofERiE Table 4 iR L 5 Kl iz —Iiich 5.
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Table 4. Summarized Results for the Heparin Antagonizing Assay of Protamine

Bl | ® TS ee | ww | PG
1 0.0002 1.00 100.0 ‘ 0. 0000715 ! 2.80 93. 4~105.0
2 0.0053 1.01 101.3 K 0. 0000200 E 265. 00 99.1~-100. 8
3 0.0000 i 1.00 100.0 \

_ j — ’

RE 4 BEE (D “ESTT R X I vORIRKREEH Y H~ . Bk EY Tables5, Fig. 2wwpisd.
7w &3 v~ 125 RIS 0 & 84T (Table6) B2/, 5 B HEKECEHEME ED ORI, 2
FRLOERFFRAYRT.

Y=2.15%—3. 38

Table 5. Dose-Response Relationship of Anticoagulant Action of Protamine

Pr"tamineDOSf” 3 | 4 | sl 1 64 | 80 ’ 00 | 12
¢9) P
Log Clotting Time | 0.35 0.40 | 0.48 0.51} 0.72 0.88 1.30
(in minute) 0. 40 0. 40 0.48 0.48' 0.72 0.90 1.06
0.35 0.40 0.40 0.51 |  0.68 0.88 1.06
0. 40 0.44 | 0.48 0.54 | 0.70 0.92 1.14
1.2
— = — = Mean

1.0

1

L5}

.50.8

i)

£

2

©0.6

¥

=

0.4

0.2

33 41 51 64 80100125(7)
Log dose (Protamine )
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Table 6. Analysis of Variance for the Data of Table 5

Adjustment for Mean oo 10. 5625
Nature of Variation | DF ‘ ss. | Ms ’ F
Regression \ R 0.8653 }
Deviation from Regression “ 2 0.0032 0.0016 } 0.48
Between Doses i 3 0. 8685 ‘ |
Within Runs 1 3 0.0127 | ‘
Error | 9 | 0.0297 \ 0.0033 | 1.00
Total | 15 | 0.9109 | | Pi-a.26

S8 5 ERA OEEESD T @ & 3 VERAGT 3 — 3 HERER ROk, © ORISR S X URkE
LCE—7 8 % § vEHnic. B7-E8Eo 1 g% Table7 iikd . Adams® OHE Ly, JHERORED
EEBRERD, 05k 6 BlohEREY Table 8 R4, EERONMiIIC L, MEFHHI0.52 DER
TRTICEE 0. ’

Table 7. An Exzample of the Protamine Assay by the Anticoagulant Action

Dose Standard Protamine ; Test Protamine
D) S, S, S, Ty ‘ Ty l T,
53 80 20| 53 80 120
Log Clotting 0.44 0.74 0.93 ! 0.4 } 0.70 ' 0.93

Time , ;

(in minute) 0.48 0.60 0.93 ‘ 0.51 | 0.68 ! 0.94
0.44 0.70 0.90 l 0.57 ’ 0.72 i 0.88
0.40 0.65 | 0.88 | 040 | 0.68 | 0.9

Table 8. Summarized Results for the Protamine Assay

Ex. | Potency 2 : iFiducial Limits of
No. | M ! (%) Sm oW WML n P eer (%)
1 l 0.0124 102.9 0. 00079068 1265 15. 6860 3 1 80.7~124.6
2 -0.0035 99.2 0.00017392 5750 -20.1250 15 93.7~106.8
3 ' 0.0169 104.0 0.00018328 5456 92.2064 | 15 ’ 93.6~106.9
4 | 0.0024 100. 6 0. 00059020 1694 4.0656 | 3 | 83.1~120.4
5 ‘ -0.0076 98.3 0.00007355 13596 -103. 3296 1 15 | 95.9~104.3
6 -0.0029 99.3 0.00001601 62461 -181.1369 ¢ 15 & 98.9~102.1
xj7= 2. 6869< %%y =11.07
i S(W,M) _ L
M= 2= -0.0021 Potency ratio=0.995
S(W1) Y

Weighted mean of potency

Fiducial limits of error

~99.5%

=98.29%~101.9%

REX 6 KERS r MERCKRZHEY

TEEDTRT.

10T & BT UERAT e & D Ml R PR L Tz

ity Table

LE1-1 HERER LU 3-3 HERE GRS Table 10 1 ¥ ¥ 3 TRT. MR CIELHEILIEERIL Th

5.
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Table 9. Summarized Results for the Anticoagulant Assay of Protamine

Ex. [ SN Fiducial Limits of
o M | Potency (%) | Spz W, | oW } n Brror( 2
1 -0.0014 99.7 ‘ 0.00021677 ‘} 4613 -6.4582 3 89.3~-111.3
2 -0.0014 -99.7 | 0.00005407 ‘ 19814 -27.7396 15 96.6~103.5
3 0. 0095 102.2  0.00003373 | 29647 281. 6465 ‘ 15 | 97.2~102.9
4 0.0129 102.9 I 0.00006314 - 15838 204, 3102 | 15 : 96.2~104.1
5 | 0.0177 1042 0.00002312 ' 43253 |  765.5781 | 15 | 97.6~102.4
x37=4.3450< %74y =9. 49
s S(W M) ‘ .
M=2AMNY1V) —0,0108 Potency ratio=1.025
S(Wy) Y
Weighted mean of potency =102.5%
Fiducial limits of error =98.49%~101.7%
Table 10. Comparison between 1-1 Dose Assay and 3-3 Dose Assay
1-1 Dose Assay 3-3 Dose Assay
Potency (%) lFiducial Limits of Error(%)! Potency(%) |Fiducial Limits of Error(%)
NST/NST 100. 4% i 97.5~102. 6 99,5% 98.2~.101.9
NST/AST 100. 0* *i 102.5% 98.4~101.7

. Weighted mean, % » Mean potency
NST = National Hygienic Laboratory Protamine Standard Material
AST =Protamine U. S. P. Reference Standard

v T v

FemBErA-Tl) e x s vo~) vRFERB X UNQ2) Ve 2 I vESOROTRREE B 280
7wz VRERE O, FARTERE REFEL IR TLAIBEDOIWEETSHS.

(D & 5 & TEEERRT 7 » & 3 vERGONIMIKFESERERZ LFE—CThbok. BRI
L E2102.5% %R LTc. W X 2RERINL, BERTThHS.

Hor, B, RN ¥ LCSBRERTERIRERRE L, RSt R 7.

= [

1) National Formulary : X, 474 (1955).

2) RIREERE PUE— FFIRE &GS 76, 207 (1957).

3) Adams, S. S.: J. pharm. pharmcol. 2, 836 (1950).

4) Bliss, C. 1. : The Statistics of Bioassay, p. 576~580. (1952)

Summary

Two bioassay methods of Protamine using sulphated ox whole blood and thrombokinase were described.
One is based upon the antagonizing action of Protamine to Heparin, the other the anticoagulant action
of the Protamine itself.

Both methods were simple and accurate and showed purity of the protamine standard of the National
Hygienic Laboratories was almost equal to that of the U. S. P. reference Standard.

Received May 31, 1958.
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On the Studies of Histamine. I
The Dose-Response Line of Histamine based on the Depressor Response of Anesthetized Pigeon

Kakuma Nacasawa, Goichi Nakavama and Jun SErRIZAWA

LA X IV OAYEMRECITE L E v P ORETELD PHEISD olEEns < Avbhtns. Ll
CHBIERIL e A X § VORI L 3 30 Tle  MTERHE V= v A ERC/EATS . RER 22X
FHAWAHE AR I VORTEELSOTEDL, JL RO R X § VEEIRACEST S L —8MEo i E TFEiEd
ZERIESFET, ~0) vEED HAEEAR hoe R X 3 vBEPEOBFSRR YLD HRABRC 2T
w5, Rowe, Brown® [k % &k 2ide A% § VICXILERENE (20 mm o i F FHeE RSB+ 581 0.1
T/KE) My FOAFRERZETOMBER ENRECHS. RiX0.57/k8 OEHFTX 2 LB LRGSR ETICEE R\
2 FOBE-FISHEOEMIX 2 1T 5D TRLY) IHEMERD e A 8 3 VEREOKRTZIHIE L
Twb, BiE Natoff, Lockettl)) (3= V%)@ﬁET%@ﬁKE(RKB VORBEE (20 mmo i E TR
FTRETAEILITY/ke) RFHLI-.

INBMERGKHES e A 3 /@#mmm@‘ﬂ%%fﬂ’ﬁ@ﬂ%&ﬁﬁﬂ LTWab. /N W57 il 8
FERREE L 7o b, BRCERCHLZOT, EPRE P OMECN T 5 e 2 2 2 vOEREEAN .

T2 ) AN R —F N Y U AR PO EEEIFREE D o2 B UL SEERE L Fig. 1), =

Fig 1. Basal line of Anesthetized Pigeon
RxBhikd 5 s Dibenamine 3R (DBN 2 g3 ) A #IRPIESHT5HED 2. Ll DBN wird
L ORBBEEHESEKS, 120 mg/kg* RE LT, O X ) RARERYEH T L~ O—BIRERELL, FEAZEC
Lic. L3 oCAER L DBN & Huvwinaole,
AR Mie e 2 X 3 VR HIRPIES T 5 RS ERRTRT 553, DR EFARM AL, S hitNatoff,

L .
nfaCl Hiﬁ' A
o4c. 032y . SM2yp

Fig 2. Blood Pressure Curve of a Pigeon Injected Histamine Showing its Dose-Response Relationship

* BErABR T 6 mg/ks
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Lockettl®) 4, = v }

YV OIMETRDTNS.

=2 LOERTITE R X § VAL 28~10.24 10 RISCERENTED bhvie (Fig.2, Table 2~5). 1of
LASR CIRIEESNEE L TV B0T, FOBIEEEET o0 ENDS.

LRAE (1) RBEOFERE: e AX I v ABE (REFE OFMELERL, lcc BheAXx v
F2mekSir X 5 ABSHECHENL, 7Y ARTREL, BRELE 0~5°Chras. RRUHEESSE
MRS TRIEL T5. (2 FRES STt 1 oERETk ook, @ KR - hE
335~425 OB~ MCT = 7 S E R —AF b Y ¥ A 0.12 g/ke R EEAICES U CHEL, IR ECE
R EET S, COBAEAELCEIEET. —HFORTHIRACY = 2 — v LA L, ~-%Y ¥ 200 u/l00 g
REHT S, OFCBRORTEREELL, BIkD = 2~ VERATS 8fkh = 2~ VITAEBARREYTECL
To L K ETULAY =5V VBRI TME~ 7 2 — 21D ZERL, $E27 7 44 v EROEREETS.

st R Table 11w~ b O4E, MWH, mERRT.

Table 1. Blood Pressure of Pigeons Anesthetized by Sodiumi Phenobarbital

Number Body

'Nurgfber %‘c;gy Sex Blood Pressure of Wt Sex Blood Pressure
Pigeon () (mmHg) Pigeon (2 (mmHg)
I 425 143 ~ 145 10 360 [*] 132
2 430 122 11 T o847 ? 187 ~ 137.5
3 415 128 ~ 131 12 335 3 158
4 375 168 ' 13 357 Q 144
5 380 ] 126 ~ 128 14 365 142
6 380 150 ~ 155 15 355 ) 124
7 400 113 ~ 114 16 350 ] 116
8 360 Q 106 17 340 3 170 ~ 172
9 400 3 186 ~ 190 | 18 . 335 3 188 ~ 190

R — RISHRORE : (1) 4E 570~ r 2B TteAx s vREEL IFEBTE OBIRE I, Table 2
CEORERERT. AFREENCOXEREL R LD, Table 3 i 1.28 y~10.24 7 BlOGHSPTRR

ERT :
Table 2. Relationship between Dose and Response
Dose (1) [ 0.16 I 0.32 ' 0.64 } 1.28 | 2.56 { 512 | 10.24 | Sum
5 14 21 28 37 41 68 214
3 12 15 21 26 42 69 188
Response 6 8 1 16 18 41 45 145
(mmHg)
7 7 1 13 37 40 63 178
3 7 | 12 16 37 46 56 177
Total 24 48 70 94 ’ 155 210 301 } 802
Number of ' :
Observations 5 ‘ 5 l 5 l 5. | 5 5 5 8,
Mean 4.8 | 9.6 | 140 | 18.8 | 31.0 42.0 | 60.2 22.9

Fhiob F{E 0.80 13FsEm b0 FL=3.88 X h/hX\W0C, 5% AHAECHEBEERRD bR, EIFHE
RFOED LB THB. ' : :

Y

=12.90-+44.92x

¥ Yy oRA 7 ) vHOERBEEOBERBRA VYY) VESRBEOASLA TAERO T AEYLSER.
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Table 3. Analysis of Variance for the Data of Table 2

Adjustment fOr IMeEam - coorverrcornerrii i e 28880.0
Nature of Vaiation Df‘%gi‘z%g Sum of Squares ’ Mean Square F-Value
Regression 1 4569.8 l
Deviation from Regression 2 62.6 i 31.3 0.80
Between Doses 3 4632.4
Within Blood Pressures 4 388.5
Error 12 469.1 39.1
Total o 5490.0 ‘

(2) E 365 g D~ FEHCT RS : BEOEREY S 0T, LOEEE Table 4 KRT. REROESHIC
DEERELRE L, Table 5 w AR 1.28 y~10.24 v BOSHIFRERELRT. T/bbF#E0.9513F%
HHOMEFL=3.88 L )/ hSVOT, 5 SERKETESENRD bR, EREFERIIOEDLENTHE.

Y =11.13+43.52x

Table 4. Relationship between Dose and Response

Dose (1) ’ 0.16 | 0.3 ] 0.64 | 1.28 2.56 5.12 10.24 | Sum

3 | 10 20 29 35 51 69 217

Response 6 9 13 19 32 4 45| 165

He 5 4 7 11 - 21 38 53 139

(mm 10 11 10 16 22 37 57 163

0 6 4 1 27 37 58 | 143

Total ‘ 24 | 40 r 54 ] 86 ] 137 1 204 | 282 827
Observations | ° | 5 | s | s | s' | 5 | 5 | &
Mean j 4.8 . 8.0 ’ 0.8 | 17.2 ] 27.4 ] 40.8 ‘ 56.4 ‘ 23.6

Table 5. Analysis of Variance for the Data of Table 4

 AGUSEMENE I MEAM. -+ +ervrvesereeesersnsesessrsaressssasesseessrsasasssseseseseesas 25134. 1.
Nature of Variation Df‘f;zgzrgf Sum of Squares | Mean Square F-Value
: Regression 1 4290.3
Deviation from Regression 2 36.7 18.35 0.95

Between Doses 3 4327.0
¢ ‘Within Blood Pressures 4 582,7

Error 12 231.3 19.28
Total 19 5141,0

B EZRRCEER OGS JOEEERCERRENTED DR\ 0 ¢, BMERERYEL, F& 1.28r
~10.24 v RS EHHAT T, 5 B ARKECTEREY TS, Table 6 2 0fERART. BRFER
BO¥FDLBYTHS.

Y=12.01+44.22%
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Table 6. Analysis of Variance for the Combined Data
Adjustment for B (- e DT T L LIRTETTTITRPRTTELTEL: 53949. 0
s Degrees of -Val
Nature of Variation Freedom Sum of Squares Mean Square F-Value
Regression 1 8857.8
Deviation from Regression 2 88.1 44,05 1.67
Between Doses 3 8945.9
Within Blood Pressures 9 1036. 2
Error 27 713.9 26.44
Total 39 10696.0

LY ABHOMERSIE L B A X vOREO—EL LT~ bORECHT 5 A% 3 voRR—BUS
SEMEL, FIE 1.28 7~10.24 1 BICEEY RS . 20 muHen nETRLREFCET 5 A% § VAR
#) 5.88~6.88 y/kgrich, chxk iz, &, =V I OLRRHETSE, FhEFROK 6445, 1BFERSIT
5.5 {2+ 5.

1
2)
3
E)
5)
6)
(P
8)
9
" 10)
11)
12)
13)

B B

Barger, G., Dale, H.H. : J. Physiol., 40, 128 (1910).

Dale, H.H., Laidlaw, P.P. : J. Pharmacol. Exptl. Therap., 4, 75 (1912).

Schild, H. D.: J. physiol. 101, 115 (1942)

Burn, J.H. : «“Methods of Biological Assay”’, Oxford Univ. Press., 1928, p. 112.
Emmelin, N.: Acta Phys. Scand., 2, Suppl. 34, 19-20 (1945).

Rowe, L.W., Brown, R.A. : J. Am. Pharm. Assoc., 42. 257 (1953).

BT, 272.

F. D. A., Federal Security Agency Washington, D. C., Federal Register, April 4, 1947.
Hilton, J.G., Brown, R. V. : Am. J. Physiol., 183, 206 (1955).

Natoff, I.L., Lockett, M. F. : J. Pharm. Phatmacol., 9, 464, (1957).

g —AsE, 74, 141 (1956).

Dekanski, J. : Brit. J. Pharmacol., 6, 351 (1951).

Burn, J.H., Finney, D. J., Goodwin, L.G. : “Biological Standardization’’ (2nd-Ed.) p. 51, 57,
62, 69. Oxford Univ. Press. (1950).

Summary

For the bioassay of histamine using a small animal, authors studied the dose-response relationship

on the blood pressure lowering action on the pigeon, and showed a linear relationship between doses
(1.28~10.24 7).
The amount of histamine which elicits 20 mmlHg of the decrease of the blood pressure was appro-

ximately 5.88~6.887 per kg of the body weight. This amount is approximately 64, 13, 5.5 times

larger than that on cats, dogs and cocks, respectively.

Received May 31, 1958.
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"The Response of Posterior Pituitary Hormones on the Blood Pressure of

Decapitating Cock. —In Addition, the Response of a Few Drugs
Goichi Nakavama and Jun Serizawa

<

R TFEASIEESE (AT LD A F v vy (FEIE HFEHERS) 8oy 7Frvey (.
ELSF, HFRERG) 2EATHS. BiEZ=7 V12, H 2D, ~ 1O YEEonES FHESE, #EIxa
45, K618, HELIOOMEY RIS, &0 LFERIINIELTET 5 L E L BAT . K= by
kB TR Eid v I T EER I ORESR, AU 0E FTBELD ORI SN bivic SR m e
b ERERLT) RAZEMRSW (Fig 1), 20k 5 =Kk B oW TikEE Natoff, Lockettl?)

Fig. 1. Blood Préssure Response of the Posterior Pltuitary- Ihje,ction on Anesthetized
Cock - &, Body Wt.::2.19 kg, Expt. Temp. : 23° (July 4, 1955)

Fig. 2. Blood Pressure Response of the Oxytocin Injection, Pitocin, on_Anesthetized = |
Cock - &, Body Wt. : 2.05 kg, Expt. Temp. : 22° (March 31, 1955)
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LeAZIveb-vFedry b ) 743 VERELTWS. REFFv Py vERITHS T T = v-0 (FERE
), Ebvv(HMmemﬁ),ﬁﬁz%y(«%xbﬁ)%%m*#v¥v¥mGVVPVJV(&m®Z
7)) TIROREE EERRE SR (Fig. 2). §i3H0RRHIY 7 vy v OBMEIRA v b Y VB E O
120 Fied &\, EBEEEOBE TR Ay vy vEdEhv., T2 CHEEDLIL HAE] AV 7
TR X 5 R ALY P Uy v kB b ok b Liisn e #x . 3 LE S ChIuD MR
BoBaA AT, WE=-7 VY OmECKH L LFERMERT 20 CRENS 5. O3B 2ODLR

ZOEREY R IIgoM.
Hogben, SchlappiZ i Lic? £, =7 bV CRTEREBIEHRL = v OUSERRE S, ohichETHEET
LEHEL TS,

WP FPUFER =V R U RVERIL, TRORE), REABIUEEAF Y v vEEiRbO Y 7 vy I
DREEY BT, FORENE =7 MY 0 Ch bEACE T AN IWTR AR L Th ok, Tibbihd bt
D MEFREARL, DFRELWIRWE EALR L (Fig. 33, b, ¢, &, %, ZOTRMLEAERIZFE
LSl Th ok, ChIRE LAY 77 vy VERICIRE O LSRR —EE: (Fis. 3d) thok. Zhbo
EEALF Y bV REIOAY Ty v X B EAFINIERER AR LELLND.

L NNSt : BASSTERERHES (2,

(@) NNST : Posteriot Pituitary Injection

(b) ‘Pitocin : Oxytocin Injection

(c) Syntocinon : (Synt) Synthetic Oxytocin Injection
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Pitressin

(d) Pitressin : Vasopressin Injection

Fig. 3. Blood Pressure Response of the Natural Vasopressin Injection, Pitressin,
on Decapitating Cock -2, b and d &, Body Wt.:2.05 kg, Expt. Temp. :22°
(March 31, 1955), ¢ &, Body Wt. : 2.7 kg, Expt. Tejnp 2 230 b(March 27, 1957).

(R D 3B X OWEAF & v VBB X 0 fE THE 330 L binw0il, Bﬁfﬁi?é Xy HILH:E%EE
PMET (30~60mm Hg) Licicd ez bhb.

M EOEREHELTEHT=Y PVt s rd iy, e AX I VvBIOT EFL 2 Y VORISR .
=V VF 2 VIR =7 P VI A LB U ohie—Eto mE EREREY R L Fig. 4). :

Fig. 4. Blood Pressure Response of the Epmephrme anectlon (Ep) on Decapitating .
' Cock- &, Body Wt. : 1.85 kg, Expt. Temp. : 24° (April 14,1955).

Fig. 5. Blood Pressure Response of the Acetylcholine (Ach.b) after Injection of the
Atropine Sulphate (At.) Followed by the Posterior Pituitary Injection (Oxy.) on
Decapitating Cock-6, Body Wt. : 1.85 kg, Expt. Temp. : 24° ( April 14, 1955).
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TeF A a ) VIS THL ) SR EFOHRKRESEbhic, HbrLBT tedvTTeFray v IE
FAR Ml U7l = v T Y RAA o P Y VEITE B Y N Vv EENL, (Y kRS e ECHO T v F N
2 ) vREHT S LTSS L iE R AR L (Fig. 5). _

A RENTERE (&), =7 P VNTEEK (@), 2 AFMTRE (&K, 2 Y 7RTFER (@& won
CTHEH = 7 b ) ORISE AL, TRRE] K RS IEELL T, =7 b Y TFEK (25
T LR T e TR BN WER OB 5 & &R Beb . o

2EE WFGH= 7 b Y OFEEYE : (KE 2 ke B0 BRCHERE VA VEIR T - /»»ay—»a-buvA
02gmgWEz%%ﬁWKE%LT%@L,%ﬁVEm?b ttbﬁ%mamkbfh< PO F
Bk, %5~12 G E 5K 7 R IERRCIoTIBET 5 £, %9 % X 0010 SEHEMEE CORHE o B
T EEREC o T e L TR 2 MAEEIRAGHPCEAT 2H 5058 bhvh . 2 OBALOHE ji ek
PHEEL, MEBRESHUBRLLOBbENTS. KB =2~ VEBAL, LKXbRATEREYRIGS
(BS2THEE), ¥R 9L 10 Gt LEOBAT ML, SHEOREYEL L, oW lhE 5 HHENRE
35, ZOBREFTEHOEEO L EHTFCHTIERD, BHEBIKE S0 LI e NREAFCR DL R
35, THERLRETEAREY, My GREEL, BERT 5.

K THIASEER, OEYERL, E7 L L AL, FHEIROBREALL D %@(%1m00ﬁ BEA
BRI, KRB C—S SR BT 5. - OBTEICEET 5 MEOIE MG & A EHfE R,
O¥ic=Y Y REEIE, BB L) BB E X EEIRE LT .

B =v + V o MEERIISEL —ETh 5. FHIMELLV L FXERoM O, beted AT v,
ik 30~60 S CERYEIATS. :

HFY WE=T L) ORREY R, COWE =Y b ) O TSI, ARSI OARA F > b
TVEINNTRIRERT S L EOMER, HhIh i TRREORCRHROFE LW ERZR LI Y 7T v vkt
H15E, BROMEEFLRLLS, LOEML—BETH . ChbOEENLIO LI REH=7 1 Vic
WETBAF VLY VEAY T VY VO RE BRI ENERCEEEREE A D LiEbh 5. 7xFra )y,
T b N TS — 8O REE LRAAE {Bbhl. =€ UF $ Vit s ORI O —BIED iU LAY
Fli. XbR=7 1Y, 235, Y7, FRTEER (@B SNTERSIEREMEC X 5508 L 380l L
FISHE L. Teli=7 b U TEERGER CRa TR TR EFIV RS WERRR ik,

RO AR W I I BRI RE RINERRE L B 5 . it%ﬁ&%ﬁofukﬁvt%%ﬁFﬁ
B ARAHER, BEFBRECHFLEETS. .

% 23

1.) Paton, D. N., Watson, A. : J. Physiol., 44,413 (1912).

2.) Coon, J. M. : Arch. intern. Pharmacodyn. 62,79 (1939).

3.) rhum—, FRE kR ,

4.) Dale, H. H., Laidlaw, P. P. : J. Pharmacol. Exp. Therap., 4, 75 (1812). .
~ 5.) Hogben, L. H., Schlapp, W. : Quart. J. Exp. Physiol., 14, 229 (1924).

6.) Hamilton, H. C.: J. Am. Pharm. Assoc., 1,1119 (1912). ‘

7.) Hamilton, H. C., Rowe, L. W. : J. Lab. Clin. Med., 2,120 (1916). _

8.) Kamm, O., Aldrich, F. B., Grote, I. W., Rowe, L. W., Bugbee, E. F. : J. Am. Chem. Soc., 50,

1573 (1928).

9.) Dekanski, J. : Brit. J. Pharmacol., 6,351 (1951).

10.) Landgrebe, F. W., Maccauley, M. H., Waring, H. : Proc. Roy Soc. Ea'mb Bsz, 202 (1946).

1) HallZE— : A 74, 141 (1956).
12.) Natoff, I. L., Lockett, M. F. : J. Pharm. Pharmacol., 9,464 (1957).

Summary

Authors described a preparation method of the decapitating cocks with which they studied the action



L R BE= Y Y MR AN TERBE R L 2 VO G—H 2, 33RO KIS 177

of some hormones and obtained the following results : (1) The posterior pituitary injection, natural and
synthetic oxytocin injection elicit a small decrease followed by a secondary very prolonged, large pr-
essor response, and the vasopressin injection, only a evanescent pressor response. (2) Histamine and
acetylcholine elicite also a similar response like the posterior pituitary injection except prolongation.
(8) Epinephrine injection elicits only a evanescent pressor response. @) The extracts from the pituitary
gland of cocks, big-eye-tuna and bonito fish, and ox elicit a similar response like the posterior pituit-
ary injection.
Received May 31, 1958.
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Studies on Pyrogen Test I

On some Factors which Influenced on the Body Temperature of Rabbit

Sumio Krtacawa and Hironoshin KawAsAKi

4

M, ©LERIRACRY S DEHEORBIECOL T, BHALMEEIh T, FOREROESE
z o\ Tk Centanni Lisle Wachselmannl) %X U, %+l OFEE-DOHFENSHB. LT, FOR

B LTHAED X 5 KR BEHHET 500k Seibert2d 0 4.5 ¥ = H33%\ . oRER R CHESSE
ROFEREPHOERPERHCER I W IORE S WERIERF LUTF, R sHdTThs. £LT |
R 7 2 REOMEEH, MEFEORE 3 L OCRBRMREOUELELIIENEHOERS, Ttk X USPX )
V.B.P.1954, X8 LP. YL HETB0NRLLRS.

HE VI O RS R T DR AT, < ORRITHID, BCHABEE, MEhkl Seou
TREL OMBERE LT, BHECKWTH 2 oMBREn RIS A S Cuiv. Tihbdb KEO
FEMEMEIC N T % B R ORIR O B KRN s LB ERE L E 2 bR Z>um:ﬁﬂﬁ%ﬁn, ol XA HE

SO, BROBILC L VEEIRL0LELLND.

REOHRCET2HMER, L L 0fTbRTE D PRI DENIRIATWS. LT, okl
H&@EUTO0.3~0. 4"%‘:’%&@%?)&% 530 THDT, BTFLH—EDOMEERTIOTRG. LBDT, E#
EOE ORIV TL, L RIEHATOREOKRBCELTHS - L%, RRCHERTARECERKRLIE
B2 LeBE LS. Thbh REMDERRZ L oUL, REOEHOKRLYERL L, Fhllgoda
ENDHERO HATECE U THRR EAE T/ b 0.6°C DEENLINTWB DT, Lid HEKREEENL
KBEOEERERS IOCHC L VEADHEREDONS. LR 2o TRMEWHERRC BT 32 RED HREER Z8hc
BErRETE ORFROEHBFLTMA D 2 Lk, RBR%T) L BBER T L 2 ELD. FHE LI AFECSs
W RIZBET 5 2SO o2 R E L OEER T,

il

SEBRM RS X OV H

RREY DEHMEORET, BEL VBARSL L 1 BHSEECH—-AEcEE L, KEC —EoH
MR B L S wigolchE 1. 8kg LIk 2. Tke ¥ CoOMSBEER S OREH L.

fl § 2 FXEOMEED, MBLFEUER2T1°C, BENLS i HlGTHEINTECE Y Tﬁw BIRED
hOFEBRITRCZDECITok. FEiHEE4 OPMi Yy L.

BOE T OoFHOBAARIIGETGER), BIOH = vAx v X VEEIC X S BMEANER
B A L.

# B % E4I50cm, £ X 60~80cm OICREYEER L5 o Lic { ERICHEE LD, TR ATHE
RIEIAATEDEFEMTIe b LY, TOLMMIAHAE L3 T3, DWTER L TRENYEE 6cmE T
BAL, 2minBEOKELTA L 5. BiEHIEEI.0AM L b IhrfiE v, HePET 5 BA1211. 0AMo KRS
BREOFREIRACIT 2.



180 o4& R BT ®wE #7645 (MEFN334E)

FRIFR R L OBE

. REGIICOVT FEKRCBTIHERIECH N, ThbD ) biisbDiEF 5L, Moore 5
9 1139. 4~39.9°C, Seibert B3 39.05°C, 5 DIX39. 404:0.29°C, Byt 51Di%39.05°C 7 K& R LT 575,
cRbD% It HOMCEN T 2AREEELMEThHS. LT, ZOKRE LTL3CHFEINS. £
LT, BELIOLLH TS T & KAOBRIC BT B HAEE, B 11.0~12.0AM 23\ TE< 7g B> 3.0~
2. 0PM Iz CHREL k5. L5 EEmERBROERMAR L LY, HEHENOWRREYFM T 52, &
A HEVICEE S R RiROF N (38.9~39.8°C) ik bl bigs. Lo TEEOIT L 1HD
B R ESDIEEHEE UL LSS EAE LA Th 5.

FEOE, T LAHSEC S B RKEY S
! LB EEL S, Tichh, 11.0AMIZ I} 54674]D
WG S IR e A 7S a s LGRLEE. ¥R2
B OIEHEEIE39. 03:£0. 30°C ¢, ZDfED+0, £20, &=
T ] 3¢ DIREME L FOHERELYE L RCRK L. BRVO
#HE L HEHNTOKEHLR 38. 9~39.8°C OB X
70. 23 HHE I, Liehio T, B 1%ED o DERRT
MR EFOHEYEETL L 5 b. Ll 2O TR
PRiR38. T3 CMBERARIR Ch % LT 5 & L IXHEET,
) e LA =0 BAROBEIIIEREKR L 2T o ESCH

85 10 535, Ebic:1.50 DR T HBERE AR LT EOH
#*E (C) — BUHED Db L URSEEITE L B, Thbo T
#1E REKESA HERSEAS HIR VI DEEERA I L T B2EE S LD

SR 25+1°C BB 6045% 71:467 ARV OKREHBEORELYERNTALE ObB L %
Wi : Ak m 2 39.08°C 1 0.30°C ST BbDLELD. SO LiEFTUS.P.XVis
I OB.P.1954 Km0 Tk, RO FHBRAREISRTWEWI LB RET I L TESD .

1% e opifEiEe T 5 REKRER

50

s

A 5 i3 i | #i i3

| tm@mm®m CcO | OB o %
ma-t  gb) | 38.73~39.33 | 380 | 81.37
m +1.5¢ | 38.58~.39. 48 ‘ 432 92.50
m -+ 20 38. 43~.39. 63 ‘ 451 96.57
m +4:2.50 38.28~.39.78 ‘ 460 98.50
m -~ 3 38, 13~.39. 93 | 464 99. 38

@) m=239.03°C b ¢=030°C

2. EWEEELEBETHOBE HHEERIL, BRoRBOREBZEHEMNOER L /25 0O ThO T HRMEKR
Tk AREDBROBBFEIC I ITHEIRE V. LB 2 THEHIIABKR L 1 HOKED B AAKREE
i x ORIOBGEE KD T, B L LT 1L OAM olEEx & v, ZHas L Tikl2.0AM, 1.0PM, 2.0PM,
3.0PM oz h Fhic BV RS & Bl L 0Z0 LREOBRARE . hk AT ERSMEEIAIREK
% 10cc/kg AR D AR X ZTERMEOBMRC DWW T LI, S b OFERILEE 2 TR L. EREKIR & 251
{EDEVITHERIRIEA R b5 (r=0.48). D Z LIZEBEKEOEGEEIE CREREHNREND L2355,
BT A AMEoBe S EMES R S i (0=0.489). LI ED & bE L % & SEMKIRSE, 451238
4°CLIFOFREDMHAILEBR CH B Z 2 W FEINS. ‘



JERT - S« FERMEE BRI BET HHF5E. (35 1 H0 REBKRRIC BT 2 EHMa e 2w 181

H2% FREOFRER L HAEEMEOBHR

\\\%%% _ ' -
0.0 0.1 0.2 0.3 0.4 .0.5 0.6 | & 3
HRRE M
38.4 1 2
38.5 1 1 2 2 6
38.6 1 3 1 1 2
38.7 1 2 3 3 4 3 16
38.8 1 5 11 5 9 5 6 42
38.9 1 4 10 13 10 4 3 45
39.0 5 8 14 .15 5 6 62
39.1 2 5 7 14 8 1 2 39
39.2 3 7 17 8 5 2 3 45
39.3 3 13 8 14 9 3 50
39.4 2 7 8 2 2 2 23
39.5 3 4 3 2 1 13
39.6 2 3 3 3 1 12
39.7 2 1 1 1 5
39.8 1 1 1 1 1 5
39.9 1 1 2
& =t 21 58 83 82 70 33 29 376

3. MHEARELEROMEFE ERLFRACATBECASLFKAR, Z0HML2~3HEKEOR PARELN
LR TEL LSRR BTIXT ~I0R L L2 KB 75, FELRZOMRET &R LICED £
BT, AEDOHMHIIHR, FE—HRE8pus 182 L T10.0AM & b 2. 0PM;Z1hr{iis < 5 Mi&IREIE 21T
Dtz THhHLDFEREEZ IV IRRIRLIC. # 2T I BOME IR X 2HRRETHHEOBILTHOT 2K
OFEEE 1T 0.29°C 2RT4, ML CHABEOMO 2 ~4 HERZEEIIAE {, TP BRI >N TAE—
Erigh, 5~12HORITIRFEHD. 25°C T RD T e &R LI, —F, BEOBILILE 3R LE, %
BIEHH L DI LAYACEREZ O TRET 2 L33 bN 5. LIEDZ LIXRENASEREEE, & Bk
i EBlh @b, HEMNERECEh T3 eild L 3b0 L Bhbhs. LD TREIFCCHE
ERFAFLAED AL L35~ 6 HOPHAT LT LERLD Z L 2bh 5.

e
e,

() §MEES ———s

HERY —

#2F FEER L RERREATEHEDSG



182 : B oE R BT ®RE 765 (FRFI334E)

Kigl 1 10.0AM

.......................................

m=39,22"C

K22 11.0AM

m=39,12°C

23 1 12.0AM.

I e A
39.0 m=39.11°C

S

& 39.4f $iB4 1 1.0PM

A

°c

S

FIW FHEHKRT ZEFHRC L ZRERROEL
FRR - BEBRRC BT 5 KR

4 MEECIDIREBEPOLRZLEL FELXEEHCEO ¥ ILEMCERE LB s oRRETCOWTL »
ONOFEENRLNS. ChiIEERC X 5EEOTXMBON TN 505 Th5 & Bbh 525, EBREDTFT
175 EREN OIS X 2 EEC OV UL OPOHENTIETLD 5 . FE D OTPAEIEC X W5 BlE
PRI ARBOBEBTOWTL, £4RIVPSNRASRS L { KIBEHEA 2~ 3min CEEKEL, £
DEIR1, 20FEEBRNTUT LA E—BCRERKREBELRTZ L2ihbhrok. RERIC T A REORIEX, 45
PICESAA TEHBE DI BB 7. OcmiBA L, fhoEERFIZ I » Zd 0 2minF ik 15sec = iz, I 30sec
TLRAREFEA L D EE L 10min BREL ATV L, £ OB 1 30sec B MROTHAE Y BIT0%k.
KBEOHFROKRILIZ LA E—ETH DM HERCRIBI IR FROBBRIS U B84 RT. ChilFE
YEEHEACHBLTHLRA A LR LS. BU TR LURBREORBEENL Filk L OFELrELE

4.0
2N
»
’rﬂ' \. ,"/‘.}“
e 2 SR Y
3.5 N
TR
A
\"6---4\ -
IP-‘I - - ~
I 39.9 N - /,.\
] - -
g Teuoen, ﬂ»\l
~ ¥ vop
< frd
© 5 10 5 10
R Al BBEEM () =

F4H 1L 0AMI BT 2 TS RRRMFORERER EO5K 1.0PMR BT 514 EmBR O R EAIE
=5 - SR R R - BHRR AE) SEHR  BRIERS, SRR BEER



JE Il : FEREMERERC BT AR (5 18D REKRCEIT SHMIFMHCONT 183

&Xﬁuﬁmﬁﬁbna.uh,ﬁ%&m%ﬁbt@ﬁ%@ﬁﬁa:b@ﬂ%ﬁ%%btﬁﬁ%ﬁ&t#b:a
HTED.

5 AUEE (251°C), ¥ X ONER (6045 %) D&M THE L LRBEOKIEL 39.03+0.30°C THOT,
%OimiL%Dﬁﬁ@%ﬁWﬁﬁ%h%h%ﬂ%ﬂ&%%,%IU%&%~%AWC@,B%W@@ﬁﬁﬁo
THRRL ST A7, chbOHEREN LR TEERRLELC . U LAHAEOAEHCRAD T LT
ERRAELEET S LIRS TH S ELOID. L LR ERBRECRRETIAE S, LA D
3 UWEHEBRE, +7b 538 4°C TS L ¥ RAMAERRRARCMT 5 2 L1k, 222 TRYZETRER
DHELT ENELLONSD. '

KR ESICASERRRECE 5 L 5 BENS 5, SOLCMERHBOR X Y HEER T2 HhT, &
BEEMNS Az LEBNRD. Lo T 4~5 HEL EOFHEFTHRNBE TS A L ¥b2 5.

—F, #BEE LCOMSRIFEC L RIEREIRBCRELRRLRE® ) 5T Lhtbaote. Lk
ST, EHEO L0 L LTHSRIIER 0L EL b 5.

5l A x #®

1) Wachselmann,M. : Miinch. med. Wchnschr. 58, 1510 (1911),
2) Seibert, F.B. : Am. J. Physiol., 67, 90 (1923).

3) Seibert, F.B., Mendel, L.B. : ibid. 7, 105 (1928).

4) Co Tui, Schrift, M.H. : J. Lab. Clin. Med. 27, 569 (1942).
5) Rodney, G., Welche, H. : J. Bact., 50,129 (1945).

6) Nesset, N.M, et al. : J. Am. Pharm. Assoc. Sci. Ed. 39.456 (1950).
7) Ginger, L.G., et al. : ibid. 40,421 (1951).

8) ERFn2S4EREE AR BAVEIE

9) Moor : Am. ]J. physiol., 56, 361 (1921).

10) #F: HIEHIE, 50, 307 (1954).

1) B : EHSEHERL 6, 212 (1956).

Summary

Some experimental factors which influenced on rabbit body temperature in pyrogen test were studied.

The normal temperature of the rabbit was discussed on the control' temperature indicated before injec-
tion of the test solution, conventionary at 11 AM.

In addition, we studied on the variation of the temperature during the application of the hand-hold-
ing method in which rabbit was rolled in the cloth, and on the body temperature level and its var-
iation during the breaking period of rabbit for pyrogen test in the air conditioned room.

Received May 31, 1958.
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Studies on Pyrogen Test. II
On the Influences of Neck Stock Type Restraining Box upon

the Body Temperature of Rabbit.

Sumio Kiracawa and Hironoshin Kawasaxki

¥ oz N ZF

BEROBIRFERL, REL B EHBLESRECHEL, | HRERELZECALTIF b2, b5
A CEWCCTHBAREB LT OIS S0 X 5 CEERLER T 2 L REThE, FREZTIERRKIEN
HREH B L ATE B L RONBVREEOENH, TinbbEHMOTIF £ OMORIBRIFCHS Y KL
T B EOEHNE B, LEeh>TRIBEOHINCIEDLY, B LEN IR B 20D\, Lo bEEEs
B CEBRAMECE L cEBEE2RD S Lk s, REOEHEIEREC KIFTHEIZ 2T, BrodieD,
Hogyes 52, %13 LavbHEIC ST hHHS O, HH LOOPGES b, ¥ EAEREC &\ TR Rl TH
ToEbuvbh, ENEEOBECONTHEAD, GrantbDOHESL Y, BEC X > THRIBETROBERLHE L
T3, L LEHSIOIEMREER2ER LEFHEED 38.9°~39.8°CL b @iﬁﬁ)ﬁﬁ%@'i@%ﬁ b Nz
BT REOHIRILER CHRHICH IO TEIEI DV LR L T 523 R DYREEREZC G184,
SRR EIRED D BRI TR MES B I IR DB R 7r E SRS 0 - JBT5 D ARSI i & i3
5HONEERBOBEON 2 ETET B/ L L T 20FERL 500 chbixFhimbdCEESI i
RECOVTORRTH . L H3EFORA I, ERcT s AMmiieK\Cis b, — S+ DBk
EFBRIN T DO TAPFRCICTIL, FEEHERER (U FRAMYEL A v o= v 2 ). BRE B
BB CHEMOBEERRT E 25 30 L LTHEI LTV A EIREESED AT 25 ELBRL, BEen
KRB DHEEE 2 TO B0, W THEZOFELPL LD B, i3 v o= VESRHEIC DWW
TIRANfEAD, &b XEFEBEL LEESYBEETIERL LY & L.

X B F B

D FRRE LIMCHET. FKEZIS~20U2 1FL L. Tl v o= VR BEOBIL sy 1 8: LT
L.

2) EMREER SSCOEREELTHL H bemo B I EHEL. SCmOEMH%Liﬁ?ZaFmecm £ & 35cmp
pHoAMEERLFER L. BEREERIRESEARCE ST EE 0 & 2R\ TERE © £E0OBEY
HELTH 2238, MR LT L & AEEOMEL M AW X 3R ehicboths. '

3) EEEEE AREEEImm O 2 v R X VR VEVER R G AR AENEEr L DEBE
BRE L. BENIILIHES L D Bom FBA L, FEAREORICETREATHE L. AL 9.0AM.
BURCEERCEE L, 1 BEPHEEE#£10.0A.M2: H30minZ x 3.0P.M % ¢ 5 BsiLLENIIE & 170 7.

4) MABE ERTHLUHARE FlmcEL.

5) #HEOHE EEPcEET5ERLESE L v REEROR® 2 MEE L.

8) BEEFE LEEoZ:HRBRAEFEC CIRORELYENREERCEHZ L TRELLAZOEZE O F &
%, A) SHER(7 HED. B) RABEZE(7 HifsHAE). ©O) 3 HiBER (7 HHE 2 Hk#E) 0 3 HRR ST,
&% MR BT 9.0AM, 3.0P.M. 0O 2 BAEOTEIIMSE L. i Y« VRS T 5%
BCOWTOERIC S v 0= v 2 LT Ecoli $#-54 = & = v (M.P.D.0.0057/ke)® % (HFI L1z



186 oA R R AA®E 76 (HEFI33eE)

7 ERL-EBRAEK BB~ vH vEED Y v A NER X THEM LB 703 K100cci b B U
250°C, 45minffEh L T34 @ ¥ = v OIRBHRIEL I U cEs L7 v v 4 (F7H)0. 8~0. 9g % #fF L 151b, 20
minfiERE % 5 LIERREIC10ce/keffE L T b FHBMEL RIS L ¥ TED b D2 ER L.

8) ERRE EHH EHEIRFHERLET T20°C, SminfBAL T3 v P - VORBATHL, 7 A
3E132160°C, 30min¥ZURE LichOREHR LK.

9 K4 OSz L EME BiRDA P YL vE EROEEEMHIKC
L EELI:. v

10) S0y HEROBRTEAR (ADEEwE, B EHE2mE, (O EEER 7 Q7 HilifkEE, ©
& AFRBIDOWTENREND. 01y /ke, 0.0057 /kgFHER. & %34 v ¥ = VIZHT B REEHIC DWW T 4701,

SRR s L OB

10.017/10cc, 20.0057/10ccicin b &

1. EMREERFERICLIREEEIN
HEV TR S g0 FENBAER Y 38.99~39.8°C 0fEMN L HEL T\ A5, BHEESRLHAE LIS
AORBEREIIMEREICKE VW CIFig. Lici T histgram 0 L x5 D Thb. CORBIRELXIHLHWL2H

= 38.9
60} ) R
: V//_//‘ l
. 38.5 }
' - 10 s
AT 3.0 f /N\/_._\/‘_‘ ,
38.8 | L f . L ) . )
30r 10 15
39.0. [ ‘\’_r_./._‘/k/—“‘ 3
38.8 n n e i i ] 'l 2 1 i
w 10 15 Lo
bz} 39.2 [ g
3¢ 39.0 | M V4A
_ 1
38.10 38. 59 39.00 39.50 - 40.00 39.3
HECC) —— f ./4x/—’”—“‘ 5-
Fig. 1. REHRESHR(EESE1C, BE60L5%) 0
N = .39.4
Bl EIRERC X 5 EERPERER E \//f 6
5. —
39.01 10 15 .
N : 49 '50.4
x 39.03°C i OE 7
g 0.34°C ) S e v R VR
a0, B (hr) ——
A EERRIC 6 B FRERE 2700 b, RIZHEN I 8
R ETHRRMEL O CEE 1L 0A MOREET  #
k4
G490, EHIEIL39.03°CH0.34Th B, & - B ol o
{H FAZRTR 4906, Bl b5 o e e T B EET I )

nu%lﬁ@ﬂﬁ&ﬁléﬁﬁ&&t&E%bk(ﬁ

it B e

%ﬁOL%Auﬁnbﬁmﬁmkﬁbﬁﬁ$©ﬁki
L IckERERL, RAFHRBOHA X D OB
Bk (EEB) 25T 0B Hv.

2. BRAFLCIBFESIUKEICRETY
HEEECE S ahics & © s W REECOW
T, MALFHEEEET &l 7 HHE, EHERE

Fig.2.4g REEHARIC X A7 HHOEKERR L CHREOEE
1~7:1ASKORROER 7T Hfi 0757 7
8 : EE7 BHH® X CEEZEILE T H o
B 9Bt X OVFER SR D ETROMKRE B
77,
AP IERRIER 2 B OFHEDETH B)



11 Nl = SERGEHERRCEIT B HE (5 2 SO EIMAE RSB oK EBREC iE T HE 187

Table 1. FEERE7 HHo 1 B L 0oRSHEEEARS L OETE
(RE—RE=28E &KE (°C)

R | g ox om| B & @] 2 B @

1 38.94 38.48 0.46
2 39.06 38.82 0.24
3 39.01 38.78 . | 0.23
4 39,22 38.90 0.32
5 39.30 39.07 0.23
6 39.34 39.02 0.32
7 39.33 39.02 0.31

LB A& OKRRELE R, ZOMSIIFE 2. WRTLE D THY, £H I L ORBKE REARS X UL0%E
(EENE L) % Tablel R+ 8 1 HOMBCES L < RRIEH L 2@E L 0EH0.465 0 =D 1 HOE
B, BEYRT. SHELEITAEET 06 Bl ik & SOl U8 B DI s o D il & 7o H &, Table 2

Table 2. FHER 7 HHOLRBFEOERE (°C)
ZEEXE 1 ERIEES 2 @HRIEE L 02 TH D LITHERC L TERIERC & CEBfEZ FH L.

N B
i) 1L 252 0 L gIBA L 5 B0 1 156) HOL BT T LE8 E8 55 9/H 9 LB105510 2 5511
1 | —o.46] o0.19] o0.02] o0.02] o0.09 0.03 0.01 0.02 0.02 0.04
2 0.03 | —0.02 | —0.07 | 0.13| —0.01| —0.01 0.04 0.08 0.04 | 0.03
3 —0.04| 0 0.03| 0.06 | —0.02 0.09 | —0.02 0.08 0 0.02
4 —0.02] —0.07 | 0.02| 0.01] 0.05; 0.07 0.03 0.01 0.10 0.03
5 0.0l 0 0.06 | —0.01| 0.07 0.03 | —0.02 0.05 0 0.04
6 —0.05| 0.07| 0.03| 0.03/ 0.03| 0.03 0.04 | 0.04 .0.01 0.04
7 0.02 0.03| 0.03|—0.01] 0.04 0.04 0.08 0.02 0.07 0.04

ZRLAEELIREE2ZOEBBHELOERIVCE2 LHE 3 L0OZE (UTRE 25 LR R CLE 2 ARiED:
ZHOWHE 3 BRI IeoTw b, LALBEHEL D L2 Tw5b LT\ 2, 1 B Z 2 i REARBEREHH
C L% R UREMKLL QAMAIS LI T 5. KECHE X » %223 LFig2 0B TR RETIELThS. =
NXE RS T 25 EMEOEYERIC L b0 cEER 7 B JUCEBEIEE 7 BOEEMAREZRL T
. S2HMSIHI VBOSPVAE4H, 55 BRBEKR LI DES .87 Hmdavheis b, EEs
DHBER SBT3, BRI 3. COBEEEOS L Bi L oThs L0 bO OHE &kt
—H LU HARAE LR T, $2 HUBIED LoRE L IAREIEHELEL LR, &K Ew .
DREERDZES 0. 07°CLHUTTHADEARTH, HAHNIE2 HE S\ ILE 3 HbRENERCEIN - & 5%
2 ThInAS5 ., L LEEOEHTC Lo THREEFY 2 3 0REOESHOBNLE L 52 LN TES. Lzt
DTCEE BEHESR L Ol THEARERNARAR LARL L0 BB TR 5.

3. WABRTECLZHERIVHKRECRETY

BigtoB & & AEERBEIO Ltz Lo WREXRBBEREREE 7 BIff\v L3O B v KRRER2T>. %
O], 1HBB TRZENC LILT OB P CABES - FRELTEE. 0AME3.0P. Mo 2HFE L. Tihbb
B X > TEH LTS LEL DLAFREYIEAEI RS 2 LI Lo TEE IV RIEYH A 5 & Li. Fig.
3 IXEEEOKER I UBREORD OHRA < Table 3, Tabled ZES, BEMER IOESEHEELRLELOLEE
BEREEROEAFIR L O ThS. E1HEOE 1 L% 2 HOREBMEOMICIT2 L FEEMOELE L+
DO HOE 2 BLEOFREEROE L ATREL. cEBERC L 2HRBORILLELZ RS, LrL2LE
5Z ikl BORBERCOWTAR DS LES, HEENE1IHL L2 EHE: oS T hoBERTER T W»
b, 2 LEREOITE L HOBHEENEE LT HEAE L TEARTHL ORI L Th5. 2 BHsERDD



188 B A R R T HRE 768 (HEFn334E)
.3} — Fig.3. RHEZRARC X ATHROHKER L X OCHEOLEE)
D N 1~7 : 18 5EMOKROER, 7AMOrS 7
LT " 8 [ERTHEL (6 B L OEEEIREAT
N P F IO 9 Fits X O 3RS OFHENC X
35 BERDED 7T 7

(BAME S 2 FFHREOETH )
®—8 : EEH OB HE

S S OO+ fEH DHDA

10 s X ——X : EEEEORDHE
39'2L’_/_.,o—-'/’_\"'_‘ 5 — - —: ERH R E 0T
- e REE R X OTRR RO DT

Table 3. [EHER7 HE® 1 B 2L oESHREREK

I 39.2 .—‘N—_‘/.__.__._-O—Q 6 ) — I
% OL . Al L ORI (RE— IR =28

3 10
“C) 15 - RIER(CC)
. S |R B RS B
1 39.28 | 30.00 |  0.28
2 39.17 ' 38.98 0.19
3 39. 23 39.09 0.14
8 4 39. 27 39.15 0.12
5 39.19 | 39.00 0.19
o A . 6 39.21 38.99 0.22
DR m—o. E 7 39.19 38.97 0.22

Table 4. [5HER 7 HEOEHIER & OZERHE (°C) v‘ g
BEMEITE | ERRIEE - & 2 [AkREME L 0% Th h BITHE L TEHRER & L w8 BEL M L .

5
;%( C)%1(2%2%2&%3¥3k%4%€4k%5%5k%’ﬁﬁ O T \ET k%@3;¥8 L9589 L eE105E10 ) 5511
1 | —0.16|—0.01|—0.01] 0.05[ 0.01 0.01 0.11 ' 0 0.05 0.04

2 | —0.04| —0.01| —0.02| 0.06| 0.04 0.04 0.03 | ~0.02 0. 04 0
3 0.02| 0.01| —0.05| 0.03| 0.02 0.03 0.03 | --0.05 0.08 | —0.03
4 | —002| o0 0.01 | —0.01 | —0.01 0.02 0.03  0.04 0.03 0
5 0 0.04| 0.01| 0.03| 0.03 0.05 0.02 . —0.02 0.03 0
6 0 0.04 | —0.05| 0.07| 0.08 0.05 0.010 0.0 0.05 | —0.01
7 | —0.05| 0 —0.05| 0.01| 0.03 0.04 0.06 |  0.04 0.05 | —0.06

WERR A R UEEME D2 ANUR D, ARIBSK D 7 HERE U s —E LERG e mIE EFHRE A R E T
ZrInAHRTh, 20EEBEECHEEL DI ZOMKEH B OBE 0 FHEEOERE T BEITP <, il
BZELHREMESN, SEEEL I —BRENEEAREL VA0 TRV 2HEZ S, SHIIRBIAE
FLEAC LA, REOEEC X AEHYEELER ARRICEE T 2BHNA 5L R 505 TA5 . 1 BORE
fEZRTOMNIL0AMEISIEE L, Lavb o lEMoREMEOCHITIZ L A KE W I & ERIC X 258
P FDOHOYEE DE L PN EEL BRS. FEE T BHROKREDFEE M E227e T3 B OEHEE &
Eﬁﬁmﬁomﬁﬁ}ﬁﬁ#mwgahéo%%%HKH%%ﬁkWﬁﬁ@%%m@@bfma:a&%dwé.
4 3ARBEEOHRELIUVHREICRETH v
‘LED%%kﬂﬁ@ﬁ%&3EELEKE%7EﬁVWﬁM%&Eu@%EmBK@EﬁﬂéﬁZEﬁmﬁm
2 1 peP o nc L S LB O SHENT i L R Tok. REOEER X 25 2 2 HElOA#E T
PEARBO LN T Bk it. ChLOREERR Fig. 4 icR L. E—ERIEE L 5 2 [HHiEE L Ol
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3 HRIREEHRC & 5 7 BEOKERS X0

HEDOLEL

1~7: 18 5FMOKROER,
Z7. )

8 ERETH, Ki#lZH, . XOEEEE

#% 7 RO 9 Frs X O 4Pk W

HOKERIED 7 7 7.

WA 2 O EDE Th .

: B H OB

: pR2EH OBE

: EEE R OBDE

: Bl B DT

 fRiE H RO T

: BRI E DTS

7 BEo 7

Table 5. 3 HREWER 7 HEIO&FRERT L OREE °C
EEHMEE 1 ERIEE L 5 2 ERSE L 02X T THEL L TERERZ & CEEMEY B U
oG
f\() ]y eoleo ) s 3larl ) Sndlmrd b 55 L 56, 6L T (BT LB I8 L OIHD L 8£10/5510 3 5511
1 —0.18 | —0.04| o0.04] 0.10] o.01 0.05 0.02 0.01 0.04 0. 04
2 —0.08! 0.05| —0.06| 0.05| —0.05 0.08 0.04 | —0.03 | —0.06 0.02
3 0.09 | —0.05| —0.01| 0 0 0.02 | —0.02 0 0.03 |" " 0.04
4 —0.07 | 0.06| —0.04| 0.01| 0.01 0 0:05 0.05 0. 01 0.02
5 —0.08| 0.02] —0.07| 0.03] —0.01 0.07 | ~ 0.05 0.03 | —0.01 0
6 —0.02 | —0.01| 0.05| 0.04| —0.04 0,07 | —0.03 | —0.01 0.04 0.01
7 | ~0.06| —0.04]| —0.06| 0.04| —0.02 0,03 0.01 0.02 0.02 0.03

Table 6. 3 BRAfEER 7 HE® 1 H Zr oBEHREEERRS X OEBIE

(e — el = D
J OC . B N )
g HECY) 5 | R OE | Z B 8
1 39.15 38.90 0.25
2 39.20 39.08 0.12
3 39.06 38.96 0.10
4 39.13 38.96 0.17
5 39.16 38.99 0.17
6 39.06 38.92 0.14
7 39.10 38.94 0.16

5 HE % cTables it i hOENRMEL, 30BALEOTHS. LTI 0A.M~12.0A.M DREID Y
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BELT%, Table6 KR L ABRBMEIEL 7 AMEB LRI OBERS D, ChiiTh 2 HEOKETE
SHEEE Liest, Bt 20358 hoked L BRTES, E2ELE3EE Lo, $3meEim
H & DE S & BATHYABIEN A DN, ThhiE 4 MR (Tl b1l 5AM) BB HEER ¥ £ 285 2
1935 R EBCHN, BROPEIERINCLOLEL OIS BHEEFRL Y 4B OLHRCHED
RECHMLSBEL LRRCIBASNE LS.

5 BHMABEEOHEAIROM Oz ~EBHCREFTHE

(A EHHXEECHED o

B) EmIXEEcZEEO LD

(C) WBT7HHEMRERZIT, #7 ARREE LD D
DENEHICLL. OA MigiRE#0. 017 /10cc/kg, 0. 0057 /10cc/kg DRFR/ 4 v & » vAEIRER L EEL, K5
335 FEER LB Fig 5 Ch 5. 713 BT AR A35/K @ & 10ce/ke ik U TR & Uiz HaHi o4

Table 7. »24 v - v HEHROZEBREFRCKT D

, ESR DR TS
0.017 1 B
40.0 ' 2. EEzm
3. BEEMHET7THKETH
0.01y/kg
39.5
F 1ML 552 EYIEEE ]
B %A Goz Bl
3.0 1 0.20 0.09
2 0 0.03
3 0.14 0.04
] 40.0 0,005 7 >
" 0.0057 /kg
& BIMeE2 | BIHIES
39.5 H % 75K EloE EOZE
1 0.22 0.08
0.0} 2 0.01 0
3 0.14 ) 0. 04

(R TR T v 15
T U ——

Table 8. FEEHEHRD A w2 = v HHERFO FEEE.
FERBLIN RN & REthiR & 0% 0 TR

Fig. 5. EWXEROEFRERO A v 2 = vtk
W OMIBZE) (FRILIES)

EBDR 1 0.017/kgm A v 2 v hHE — \T' T

TEDE : 0.0057/kgm <4 v & = v S~ 0.01y 0. 0057

O—0 : EseiE BEAR

0—@:E=oE 1 * 1.22 0.83
X——X : EERBIT 7 HEME 7 Bk 2 1.10 0.70

DN &K 10cc/kei: (B 2 mME)D 3 1.13 0.74
(Rt ‘

BOBHEE RS L Table 7Tic k3¢ <, 0.01,70. 0057 pFH L L TBI AT & A C B R X, BIEORE
HEZLEOIL TS, ¥eRAEL R L Table8 DLk ) Th D, (ANL, HESHES 0~2. 5hrspi Bl Ch D,
(B) £ (C) 1% 1. 0~1. 5hrs g 2 —EHEOHl L R, (A) OBARENHIO BABBES HE L Th,
S v P VR EDRRIST LEEL bR, BAZHED S (B) 0BEAWHEEROBACREINT L
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SEEC R LIRS ENRETHD 2 L FRESR 22 L L0, SR v Vs VEROBART IV TR
75 1 Hb DL 2 AFCFHEREZHE L b O EMREROEHAD 5 b C—HERTEHY, 11.0AM.
CEEY LTHEDMNWIIRNT L %ol

& El

1. mHEES mHEEZ BE 3 BRRES 2 HGE © 3 oo BIREE AR Y K U THRIRICZIETR
MOELDWO 1 BAEY S 2 HBAT, AP THEED 3EE, 4 [E LE3HI LI THREBSERIES
EFHbI.

2. HWETHIEEC®E 1 BEORCHE L, FEERCHEE D 1.5~2. 0k y, BxEMA<.

3. FERE2HE»LIE ORI T HRERE LBy RTO T, BIXEERLERT % & &k
B LEIH E TR A B, HAVIIELE S~ 4BOFHEELTHZ LB ETHS.

4 2 HEKEY S X OB AHEEEROBEA X D b, HRIRBEFRH L b < & b1 SRR EE T 258
15,

5. MBS CEEEESEINEL RS LEEN LR TAERLY, ThEH, BEERET S HESEDRTD
AR RR Ee EHAT 5.

6. 4w VIEKT B ORE LPHERE Lic o, LA TEEMEO DO, Sf vy .
vERBRICA L 2.

gl ! = [

1) Brodie : Philosoph. transact., 1, 36 (1811).

2) Hogyes : Arch. exper. Path. u. Pharmakol., 13, 351 (1881).
3) #dh, R : HEFEZS, 30, 613 (1952).

4) R REL: BEIES, 39, 11 (1952).

5) W0, $E: B, 53, 4 (1957).

6) FEA : HebpEsk, 6, 396 (1941). -

7) Grant : Am. J. Physiol., 160, 285 (1950).

8) duJi - H3EEEsk, 83, 1 (1957).

Summary

As a result of the study on the influence of neck stock type restraining boxes upon the body tem-
perature and body weight of rabbits, we found the following:

(1) Among the next'three methods, namely, restraining every day, restraining every other day, and
restraining at intervals of two days, the last method should be used when neck stock type restraining
boxes are employed.

2) The hypothermic response of rabbits begins immediately after the restraining, but can not be
observed any more in 1.5~ 2 hours.

3) The preliminary restraining should be made one or two days before restraining when neck stock
restraining boxes are employed.

4) In the pyrogen test, too, it is necessary to do the preliminary restraining and the rabbits rest-
rained for the first time can not be used.

Received May 31, 1958.
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The Influence of Cultural Conditions and Bacterial Strains on

Shigella flexneri Endotoxin (Preliminary Report)

Shigeo Iwauara and Reiko IsnIZEKI

T ANE WENEEOEIERR{LENERAEEC Lo ThH 2 REDOE L5 LIXFH LA LA T
B0, BCNEEOEBEEACHE L CIAEROEL VR ERSE ) L ERLrd bbb V EER
BIEE L XS hCuiehot, & CELRECHT 5 PEE0RENE LA SR TRV, Bl X 5H
FERO LIS F ) BERI N0 LB bR EThHSH ). Lk Lbivbius LU LRSS OFfFo
R L dicys, BROREC I W U CHRAEOHNERPBEELRE X S0 5 ThA S 2T LA Ligw
TELDT, ZOBOMEOBRNMELN TN IRETHD. FEAN FAEEREE OXL (22 LELE
Bohs o L OBEHEN, RARNEROFN SENEREAC I 530 TH 50 E ) HhidSEOTED R CE
DIEDEIENDS, FERIORIE L FHENER L OO ) Z I AN T 5 720 O KRR 3\~ T IRFTEMNER
P X OEMRC & D, E BRI Lo TETFOENE LIS & L AL L RO TELDT, ZOKK
OWTHETS. :

EEHESIOHEE NER0oMBCHWICHRFERL BERS L UDBC £ T 55 ik X OWiES BT
BECEEEE V. SERIESATRR R L OBMRE S-Sk 5 O ERRE R X OTERAE ¥ 7o S8
B X O TRE L., DBEUTOENDHERLE A 10nic, o8 CREAR ¥ ik BTB JLEERE)
LOEENGEERERETI DL, HBONCEHE» DRERLHB L, ¥ 73RBSt UICER,
B LU REERER Uic b o DR I e RESRIC DWW T b Hilskad L.

FEEAERITA BV L E 72bk v — R A B BT X 5¥ER X OWHRESHIC & 5 IRGHFE ¥ Il B EY
ote.

PERO MRS ERER LT 590% BRERED %7 & b YA Lo TRED Shicbok
B L. £ OBEMBEROKERICT & b 2 MR 25~50% DR ClhB T 2 Mok ER L.

£ B H R

REAROYIRCHTDENE YEESTRE iR B LR B E0. 2% & 0 < U VIEBEAHKC
ﬁﬁgﬁt%ﬂitm7ﬁbV%ﬁ%ﬂLk%@%iﬂﬁﬁ*mﬁﬁg@t%a&ﬁ%Lt,77xmm~wy)
ddN FR& (A UEENCER 0. 2cc 245 LT 3 HElICh oo CTAEFER B Ui, & 1 FTT@ATER 1 S D

HE1HE R~y vFEEO~ v AT A3 (EEFRES ddN %)

% \%\\\ﬁﬁi 1mg 3mg 10mg

*K2  2a o O OO0 O O|0 e e
*K3  2b O O OO0 O O|e e o
**y o O OO0 O 0|0 & e
*K6 ” o O OO O OoO|® e o
K7 7 o O O, 0 O ol o O @
K8 4 O O OO0 O O | @@ o o
K9 4 O O OO0 O e | 0O o e
K10 » o O O] 0 O OO0 O e
Kiz  » o O O|l0o O O|O0O e e
*K4  3a O O el O ® e o o o
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L=y

BB T

BEE 1mg t 3

{

|

m m
K11 3a @) O O O O
*K5 o O O o O

Sonne

* 1 IR CE A Rk
* {2 EMIMRRTE LD O
O: &%

@ : 24BN BB

@D : 24-T2 LN TET

*

F <) VEEEEAGIEERT, ERCI D BECETOENRLRD L) ThH. K BRI OV T IBEHERR b
T\ 0 & 1 2 AERHIERAR B TR Lic 0 & UK L3 Binlins D 7ey  Jo b RER D SR SR T & .

5 2 RITIRBHEAT I\~ T 6 i),

2451815 X OF ASRERCHEE UcE % 7 ¢ b v CEE Lic b o bl bk

G, BEY T IUTT v A e VIER X A¥EE X ¢F rhamnose BT oW Tk 6 BRRIE S F IS T b b b
P = AR T HEED A TCIXHLLARER LA LR Dc. EHEEEEEC RS LETEERBW X5 Th3.

B2% SR <Y ACKT bR
(7% b VRS, WP, dANR)

- ® & o2mg  03mg  0.5mg  0.8mg  1.5mg
I - 000  Oee®  OO®
24 l — - Coe ol 1 teo
48 ’ - - QOB Oee 099
BOPEEZE) | OO® OO0 @688 000 000
Otk
® : 24BN KIET
@D : 24 -T2 R
R
e b3 7 % # MR (7= b
] oOE B B RE EH, A = e | e T T ‘/JZE?‘*EZO%) D
DHY 5, IO la YAl g P A ; TV B (%)
Sh.flex.22 | & M | % | F = 3 %l x - 1.5%
2 7N R 7 ] 2 v i — 1.2%
7 2 L3 2 2 7 — 3.5
Sh. flex. 2b K3 % OB | ® y | =1y se 0.2% 4.6
7z > 7 2 241EER8 ” % ‘ z 4.3
v 7 4 7 4815 7 2 ; z 4.7
2 Z @ »n - | 3 B 2 — 3.5
7 2 4 z I 7 =EFEH 4 ' — : 9%
2 v 2 z % =AY e - 14%
7 ” 4 7 7 vV oA — - ‘ 13=%
y » ” » EE - S R ES - 10%
2 4 4 7 2 Y 9k — 19
% 7 7 % 2 v v E ~ | — 10%*
7 K6 z IE S Yy |l=ryye . 0.2% 3.9
Sh. flex. 3a | /N & » = 3| %W B - 6.2%
7 X A 7 2 7 7 - 0.6
2 L+ & 7 % 7 e o — 1.3
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it | woo® &% # | mmm (e
Ed B E®RE | RE | oo - — v 25~50%) ®
DR | imngy | TPV AESE Froe | E (%)
Sh. Sonnei r-10 5 b2 1§ @ ol - 3.0
2 K(S) | # 2 B - 4.0
7 2 (R) 7 7z ‘ 7z 2 — 2.0
7 - BEEE) £ 4 z »o. _ 3.3
z 4 K4 4 l N V=Y or — 3.7
* ERIE

AEEOEBHLURS MBERONEIIEEHFEHIRAITIILE ) BRI T LAERC L 521 8
HTHERTHS. HIFCETIT L K, e o TEla 202 T2 P VL. 2~ REEEEY v TE
HOABRINER TR L X MCw5b . —FHERS/NREEL K BT TL 5 2 &2 .

FLEIEEETEAT 5D 13 starch zone electrophoresis 12 XD CHHT LIz \WC Sh. flex. 2b wZ 35Ky B
LUK BRI oW T B o KSR 2 L 2B L C0 5. BB X K b b2 R L THlE i
v o ONBREOWTEDORSPETRER L L ERELR.

LHERRICE $ 1 5 rhamnose, glucosamine .k OHEEICE L CBIED oBE1Rd 503 sonne EiTis\
T rhamnose ¥ X O (anthrone ¥EiC X %) DEM flexner B X h FEAC Do & LIRFEERE .

F4E FRENERD < v AT HEE (BEAES, ddNFR)

ERE & e & (mg)
i B 5% % -

Pagi = 0.01 0.02 0.05 0.1 0.2 0.3 0.5 1.0
Sh. flex. K3 No. 9 | Tt 188 0/3 0/3 0/38 2/3 2/3 — 2/3 3/3
P 11 » - — - 15 355 — 45 555
2 13 2 0/5 — 2/5 3/5 — 45 4/5 5/5
2 21 IEE 48 — — — — 45 —  5/5 —
Sh. flex. K6 17 | SEHR 188%EH ~  2/5 2/5 3/5 3/5 ~  5/5 5/5
Sh. sonnei oyama 52 : 7 — — — 3/6 — — — —

TYIADERMORI-ANEROEME H4RORTI L LK o S S R NERIEGORRE B>
ThEREEREYZEL THRELLEFEELR LT 5. KeBWERD Ky Mk RBEOHEELYRT.

R AF VL L DI v AOEBNCES Lo X\ WOEE D J Tk flexner BZ { 5T sonne A —IT
B Wbl TWw52E, REROHEE BKERWI 5 Tha. $3EMD r-10LEH» bo5% 5 T Iiciiik e
b5.

T ELFU L HERER HREPEESAD O iU, REEAHERT ¥ v h b it b EER0 K
MRt dAERARLY,, ZOFRBRXEREEECTHS Z EXEBRINTWE., 7 Furiry VIBREHORESEL
WEL BENREEL SO IOLRBROEARDLDEED 5 bAEE & BEY O AN T 5. /

HONCOAERY v FICHE L, —ERERCERERCT Frvr Y vEESL, EHEBMCE L 28D
HHADOERY LOXLHE. WERELT Y v F Y vREETIFHFELVLS. ZOFRCIIEE 0Ky kER
PHEE LB ERALER AL D ORI, Lrb, ERrbEhidhk Ly +FoF2 % Krawkow-
Pissemski ¥IC X DC7 FUF U VISRIEHLBE LiiE ik U < Kk D MBEChH 0T bR A S 7
ENRLLN, CORIROWTHSEIRFTLETZRBBEIN TV AN, — R EREESR X L, et RN
BIfF) C it b L.

7 FvF Y VSR L e S VO RRIEEHER R X OERESRC T RO R T oL b WTh ok DRIl
Pr(sonne B) T 100y/kg CHEUAMBRIEREZE LIELT5. LD —fRD flexner i 5007 /keis\» Lik
TR ERMER Uiy & AEOERZH b X inw.

ABRCIDIMNMEORY BEALD OWMEILL 3 LABERLEH LI VRALABIVMROBAS O BAIX
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T X0 TR ) BERIIBPEE TRBD S TR B L 2 BIRL T 5.
3 fik
D EEEHE, KBS T« A5 75,209 (1957).
2) Nishimura, C., Nakamura, M., Ofuchi, R., Iwahara, S., Nozaki, Y. : Jepan. J. Microbiol., 2, 179
(1958).
3) MEZ%% Ak 76 197 (1958).
4 BENTEE BRIER. BERE : & 75,303 (1957).
5) BAZEH : HFAES 14 796 (1957)..
6) BAZEh : BAREFHER 1785, 3 (1958).

Summary

The authors reported the influence of cultural conditions and bacterial strains on the biological pro-
perties of shigella endotoxin. ‘

The yield of endotoxin varied from strain to strain, but was not greatly affected by cultural conditi-
ons. '

Rhamnose content of flexner dysentery bacilli was much more great than that of sonne bacilli.

The toxicity of endotoxin to mice was considerably similar with six lots of ‘endotoxin extracted from
three strains including flexner and sonne type.

The adrenaline sensitizing effect of the ‘endotoxin extracted from fresh strains was much more potent
than that of repeatedly subcultured strain. i

' Received May 31, 1958.
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FRIE Ao Rhamnose ¥ X Glucosamine 2w <T
Rhamnose and Glucosamine of Dysentery Bacilli ~

Kimie KosHINUMA

F% 4% Boivin, Morgan, Goebel %3 Ui & L THE < DEHIC LD THEROMLIE L VSRR FSE &
., FEC NERERS L LTOE 7§ B SR OW TR IR TR Y, SEEPFRETEN DI Sh. flexneri 2b
H#EsED Polysaccharide Z3&ogsiE 2 L C glucose, rhamnose, glucosamine REEThH S Z L #HEL T
W5, T UCGRAIEOEEEAR T th b NERM AT OBk O rhamnose ¥ X ¢ glucosamine EHEY
R AE SR A NEROEME, FENE, REKY LA b OBEE OO TRIe» EH L FIFFCC
DOEOBEII O CEERETT O,

N SEON-

Bk L UEESE R LCERKY Shigella Flexneri 2a, 2b, 3a, Shigella sonnei, Escherichia coli 0-75 ¢
Z b OB ORI EERER (X7 VIREY, 32 ;iﬁifﬁi‘fcéiiﬁ)ﬁﬁ’ B=% ALEHR=—-1V) VL,
Uy R e, [EER NS L ML iy —§EC 37°C, 18~ L b 0, Eleik s f 2 v, 0.2 7 ¥ Y
M7 A 2 v RO a2 vie350ce 305, 88[E/4r 8cem, 25"C-§j #-1330°C¢ 6~48 pfiiR B Licd D
¥ oo B CER