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Determination of Tocopherols in Oils of Mixed Tocopherol as Food Additive using
Reverse-Phase High-Performance Liquid Chromatography

Sumiko Tsuji*, Ikuko Mishima, Susumu Ishimitsu, Tadashi Shibata and Y asuhide Tonogai

Simultaneous determination of four tocopherols was developed using reverse-phase high-
performance chromatography with a mixture of methanol and water (88:12) as a mobile phase. The
a-, B-, y-and § -tocopherols in oils of mixed tocopherol as food additive were determined. It
is clarified that the proposed method is useful for the quality control of food additive.

Keywords: tocopherol, food additive, RP-HPLC, separation of 3-and y -tocopherol

T LI

BRI OI vy 2 A ba720—0id, v ARF A X
(Glycine max MERR.), 775578777 F (Brassica
campestris L.) SOMYMIEE ), SHBEL RN
bOTHAHY. FDRSTE Fig. 1 RU Tablel (ZiRL7z &
2, a- B y-BRU6-ba 70—V (Toc) D41
HORGEERORBEEMT, WiNnd d-1k (RRR-1F) THD,
FTOMBEIERC IV ELS, K e L TORBIEE
FRLR R OCBRILBS LRI TH B, a-, B-, y-RU 6 -D
4FED Toc MDD 5 5B, ¥y 3 2 E OEYENEIING
ML @ -Toc H5—Fodi{, ¢ -Tocx 1 & LA LT,
B-Toc i30.3, y -Toc i%0.1, ¢ -Toc {30.02TH % &
bR Tw5ED, L7z oT, FEFEMITIE, ARIZEoT
ZDATED Toc MEEOEHEMBPRZ L7720, £h
FNOEREZ RO T 5 EPEREICEEL 25,
—H, T FORAFLVIAFNVEHREIZLIHEOHEL
71iE, 90Tz wT, §-Toc, y -Toc, g-Toc, a-Toc
DIETH DY, o T, BLRIEA L LTHW S RIZE
DEMFEEFZHME 2 S b 4 BHORIKREAOEH &M T
S TAHEIEITEREEL S,

HIE, 470 Toc Mk xERT 2 HEL LT, 3-
Ry -Toc 3 HEER T & AR EEREs O~ b7
57 4 — (NP-HPLC) #EX7bhTHBY, #HHREER

# To whom correspondence should be addressed: Sumiko Tsuji;
1-1-43, Hoenzaka, Chuo-ku, Osaka 540-0006, Japan; Tel:
06-941-1533 ext.37; Fax: 06-942-0716; E-mail: tsuji@nihs.go jp

Fig. 1

Structure of tocopherol
Rl ’VR3 :-H or -CH3

#horua< b+ 75714 — (RP-HPLC) Tit, g-KRUy -2*
BEETELRVWEVDRTWAYD, LaL, NP-HPLC i
B AKEOHRERTNE T 579, RP-HPLC 2 W5 %
BEOMEALEN TS, RP-HPLC # Wik L
LT, BHOMW6E% A Y 70/ — VigilE Hwz
RP-HPLC#12 &k ) B- RU y -Toc % 58 L 7= 4REY 2
HBH, Toc DHFWMICHHETET L. EROITEOES
fRREHPLC 7 5 AORBICER LT, H4 0o m
BT HZOWTHRE L7, FOEE, 7I N2 27
W5y (FTIFREODS) #762HEVAIEIZLD,
KeRxAy = NVREEBEMRE LTR- Ry -Toc %455
WTELIERRVELE. 22T, SR “3 v
Zha7xa—L" DF A NVEHKIRD 4D Toc FHEAED
LM % BT U7k, MR ERE T AW CEETE,
BRI OGEER~OBEAFTRETH L Z LB L
OTHRETS.



(1998)

114 BEVEERESMBETRTHRE #1165
Table .1 Trivial name, abbreviation, chemical name and molecular weight of tocopherols
Trivial name Abbreviation Chemical name R, Rs Rs Molecular weight
d- g -Tocopherol a -Toc 5,7,8-Trimethyltocol CHj CHj CH; 430.71
d- 3 -Tocopherol B -Toc 5,8-Dimethyltocol CHs H CHj 416.69
d-y -Tocopherol y -Toc 7,8-Dimethyltocol H CHj CHj; 416.69
d- ¢ -Tocopherol 0 -Toc 8-Methyltocol H H CHj 402.64
Tocol 2-Methyl-2-(4'8',12’-trimetyltridecyl) chroman-6-ol  H H H 388.63
B @ @k u< b7 —HESHEH(LC/MS) :
Hewlett Packard HP1110-LC1100M SD.
1. # # 6. HPLC &4
EREMIHES L Y5s3Iy A ar7u—-) ® # % & : SUPELCOSIL-™ ABZ + PLUS
FANVER A ¢4.6mm X150 mm, 5 pm,
2. A HHE (7 3 FEL ODS)

@Q x¥/)—): HPLCHI % /J -V HWw/.

@ A% =N HPLCHX % /) —NVE Wi,

® ¥¥IVEREKEY b 2—-F A REDOZES %
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FOMoRIEIZ IS ARG T iz,

3. BERORE

@ Toc [FFRAKDIEHERR

¥y IVEREKEREY FD a-, g-, y-KU 6 -Toc
ZENEFN20mg TOIEMICED, FhEh0md 0BE
ARTIAIAN, ¥ )=V EMZATHEIL, EHEIC
20m¢ & L, EEEKE L (O 1meid, % Toc
1,000 8 Z&te). Tocid, IR ZERIZHN S LERE
ENRLTVOT, B LABRIEERGTEBRUAICAR,
EFTAERWL, Bl UlERIREL.

@ Toc [E A OIEREETT

FERE R TS ) - )VCHEERRL, 1, 5, 10, 20,
30, 50, 100 xg K U200 pg/mé DEHEZFEL, BRER
P L L, T AERMWL, Bk L GFRaTIcfR
FL.

4, HFBEROAR

vy 7 Aa72u—-VERF20 mg ZAERICED, 20 ms
DBBARTFIAITIZAN, Ty ) —VEMATE?L,
EMIZ20me & L. 20 2ml 2 EREICED, ¥/
=T, EMICEES0mE & Lz, MEHEEE s Ak, 2
EHARTU L, B L CHIETNRE L.

5. % &

@® HPLC #1{& : Waters 600E System Controller, Wa-

ters Model 510 HPLC Pump, Waters

717 Auto Sampler.
@ SHERRIR(UV) #eHi2% © Jasco UV-970 Intelligent
UV /VIS Detector.

® 7— ¥ MLIBEEE - Waters 805 Data Station, NEC 98
note ST/T personal computer,
Canon Bubble Jet Printer BJ-15v.

@ & 1.0mé /min,
@ HTLRE 40T,
@ REHEAR 5 L.
® bR ¢ 295 nm.
® BEH: A5/ —N 1 K=88:12 (v:v)
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Fig. 2 HPLC chromatograms of standard tocopherols and oily
mixed tocopherol
a) Each standard tocopherol : 10 xg/ml
b) Oily mixed tocopherol, sample B : 40 ,g/ml
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Table 2. Ritention times and peak areas of tocopherols

Tocopheral Retention time (min) Peak area
Mean £+ S.D. CV% Mean = S.D. CV%
a -Toc 2342 =+ 007 029 14639 + 479 33
B -Toc 1976 + 006 029 24640 £ 362 15
y -Toc 2097 + 006 029 25597 + 81 0.3
¢ -Toc 1637 + 0.05 031 26376 £ 481 1.9
n=5
Table .3 Content of tocopherols in oily mixed tocopherol as food additive
%
Sample a -Toc B3 -Toc y -Toc ¢ -Toc Total
A 69 £ 039 11 + 06 375 £ 01 247 £ 0.7 702 £ 04
B 400 £ 03 13 £ 02 354 £ 0.1 53 £ 0.1 819 = 04
C 34 = 04 06 =+ 03 26.1 = 04 146 £ 03 450 = 0.7
D 421 + 10 ND» 228 + 03 207 + 03 856 + 15
E ND ND 32 £ 0.1 789 £+ 02 821 £+ 0.1
F 130 £ 02 1.8 + 0.1 483 + 03 293 + 04 924 + 08

a)Mean £ SD.(n=3)
b) Not detected (ess than 0.5%).
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