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Study on the characterizations of genus Curcuma plants
On the strains of C. longa L. and C. aromatica Salisb preserved at Izu station of NIHS

Osamu lida*, Mareshige Kohjyouma, Shigeki Katsuki,
Shiho Sakamoto (nee Sasaki), Tamio Maitani, Takashi Watanabe*

To clarify the characteristics of genus Curcuma plants, we studied the properties of six strains of Curcuma
longa L. and two strains of C. aromatica Salisb. preserved at Izu Experimental Station for Medicinal Plants of
National Institute of Health Sciences. Six strains of C. longa were classified into three types according to mor-
phological characteristics, rhizome production, and differences in curcuminoid content of rhizome. The curcumi-
noid content of the rhizomes in each strain ranged from 2.20mg/g to 55.23mg/g. Strains showing a high curcumi-
noid content had a low rhizome yield. No difference was observed between two strains of C. aromatica in terms
of morphological characteristics. C. longa can be easily distinguished by differences in the development of

tuberous roots and the color of the rhizome cross section.
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"Table 1. Introduction records of investigated strains of
Curcuma longa L. and C. aromatica Salisb.

Strain Source Introduced date

C.longa L.

Tanegashima (TN) Japan Apr.1960

Takeda (TK) Japan Jan.1948

Java No.1 (JV1) Indonesia Mar.1962

JavaNo.2 (JV2) Indonesia Mar.1962

India (IN) India Jan.1959

Sumatra (SM) Indonesia Apr.1971
C. aromatica Salisb.

Takeda No.1 (Tal) Japan Mar.1968

Takeda No.2 (Ta2) Japan Mar.1968

3. HIEHE

19974E5 A 13 HICHE A £ %, 5 80cm, i 25cm D3
HIBERE T, ZGEDGICHIZfHiT /2. EEE (10aX7/2h)
1, JEHE& LCHEAR 2,000kg, IBLAAEH (BF, BEER
UCIMBOZRSTE10%) 62.5kg, BRELTTA1HIZIB
{L R 30kg, 9 A 11 BIZ[EIEH 60kg R L 7.
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Table 2. Fresh weight of the seed rhizomes
Seed thizome (g fresh weight)

Strain Bulbous Fingered Second fingered
rhizome rhizome rhizome
™™ 57~113 33~65 23~33
K 53~104 29~47 18~29
JV1 82~151 35~55 23~32
V2 75~126 33~68 21~31
IN 45~68 30~65 16~26
SM Not measured
Tal 31~109 39~67 16~25
Ta2 36~111 41~77 20~29
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BRIz T o 7o,

5. RAEE
(1) 3

SATiE, v areRH (TNTKJIVLIV2INSM) Fh &
hoffif4 €, ERERVAREIZOVWT T4, 707 3
¥ curcumin, 7 X M¥ ¥ 7)Y I ¥ demethoxycurcumin, ¥
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Table 3. Characteristics of six strains of Curcuma longa L. and two strains of C. aromatica Salisb.

Strain
Character ™ TK Vi V2 IN SM Tal Ta2

Plant type erect erect erect erect erect erect erect erect
Plant height (cm) 131£12 129112 130£10 125+10 99410 - 11713 10513
Leaf length  (cm) 95:£8 95+7 95+6 9147 7547 - 85+6 81+4
Leaf width (cm) 211 21£1 21+2 2142 19£1 - 2242 2143
Leaf color green green green green green green green green
(Upper surface)
Leaf color yellowish yellowish yellowish yellowish yellowish yellowish yellowish yellowish
(Lower surface) green green green green green green green green
Fresh weight of aerial 8371177 8331199 937+£319 799+ 181 415+99 - 6731204 541119
part per plant  (g)
Number of bulbous 3.0+0.6 36£09 32408 32408 37412 47+15 41x0.7 42112
rhizomes per plant
Color of rhizome surface yellowish yellowish yellowish yellowish yellowish pale pale pale

orange orange orange orange brown orange yellow yellow
Color of rhizome cross yellowish yellowish yellowish yellowish yellowish orange pale orange bright bright
section orange orange orange orange ~~orange ~orange yellow yellow
Tuberous root few few few few few few a few afew
F.W.* of bulbous thizomes / 0.57 047 0.51 0.52 0.96 - 045 0.40
F.W. of fingered rhizomes

Each value represents the mean %= S.D. of 20 plants.
YFresh weight
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Table 4. Effect of the seed rhizome on the rhizome yield per plant and the rate of increase of yield to the seed

Bulbous rhizome Yield Rate of Fingered rthizome Yield Rate of Second fingered Yield Rate of
Strain as seed increase as seed increase rhizome as seed increase
(gfreshwi) (g fresh wt/plant) (gfreshwt) (g fresh wt/plant) (gfreshwt) (g fresh wt/plant)
™ 771429 576241783 747 486173 44074902 9.07 23.740.5 392.1£100.0 16.54
(36.7) (36.4) (31.9)
TX 712463 553241303 717 38.9+4.4 497.7+1126 12.79 239410 4862+90.5 2034
G357 @1 322)
i 83.644.6 756.62176.5 8.54 472146 50724139.1 10.75 26017 396.71100.8 1526
(34.0) (338) . (382)
wm 830452 601.11143.8 724 47.115.7 468341306 9.94 243£1.1 358.6179.7 14.76
(38.5) (34.3) 35.7)
N 613136 344.7£76.6 562 43.617.7 30464613 6.99 234115 26424523 129
(48.9) (49.0) (53.4)
Tal 50.9+133 694.94306.5 13.65 503162 606.0£179.0 12,05 20.1%24 540.7£105.4 26.90
(282) (31.2) (234)
Ta2 $8.1%113 614.14145.1 10.57 533459 675.9+189.7 12.68 23.1420 519841270 22.50
(21) (286) (279) '

Each value represents the mean £ S.D. of 10 and 20 plants.

ge of the bulbous rhi

Values in parentheses are p
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T3 Y 6L, 3DDRKBRFDLES S 2DIFHT
EHZENHLNEL o7 (Table5). T4hbb, (A) 3
DOBERGT D) bIOHENEFEBIZEVLO (TN, TK,
WIRTIV2OEF74) RU (B) 3 0DBERSFDILEH
FEFITHEVD D (IN & SMAK) THhbH. Fig. LIZAERFE
L TTNFZHE & INFHKD 4200m K UF254nm Tl b iz 2 0
b LERLE. 512 (B) ORETIZ (A) 2l
IENEMDOBELFEFIISC, (A) KEFSIRHEHD
i1 EDFS5HE 1(A)7.62~12.79 mg/g, (B):25.14~55.23 mg/gl,
FHERTAREDOH 105L V2 {(A)2.20~4.98 mg/g,
(B):25.90~49.60 mg/gl ASEFhTw/:.
EFRFOREIZOWT, 1, I, LI DER T I IEL
L7223, SMEBREVWThLEAETPOEEIELH
{, ERELURESOELRIZIZIZARECH /. SM

TRERECOFEIEIEL, AT LHAREOGEN
BIZEIRETH 7. T2, wTFhoREHzowTd, I,

Table 1. Curcuminoid content (mg - g! dry weight) in
the rhizomes of six strains of Curcuma longa L.

Strain Part |® n» i §+1E+

m/g m/g me/g re/g

Seed rhizome 7.92 1.99 0.84 10.75

TN  Newbulbousrhis®  1.53 0.50 0.17 2.20
New fingered this®  1.64 0.43 0.17 224

Seed rhizome 9.55 231 0.93 12,79

TK  New bulbous rhis 222 0.69 0.27 3.18
New fingered rhi.s 233 0.60 0.23 3.16

Seed rhizome 5.84 1.83 0.57 8.24

JV1I  New bulbous rhi.s 3.12 0.94 0.37 4.44
New fingered rhi.s 2.83 0.72 0.30 3.85

Seed rhizome 533 1.86 0.43 7.62

JV2  New bulbous rhis 3.52 1.08 0.38 4.98
New fingered rhis 2.52 0.65 0.28 345

Seed rhizome 24.64 14.18 16.41 55.23

IN  Newbubbousrhis 15.75 9.41 12.26 37.42
New fingered rhis 11.00 6.74 8.88 26.62

Seed rhizome 14.61 5.50 5.03 25.14

SM  New bulbous rhi s 27.25 12.15 10.21 49.60
New fingeredthis  14.01 6.86 5.03 25.90

¥ | : curcumin, ®1l : demethoxycurcumin, ¢!l : bisdemethoxycurcumin,
9 New bulbous rhizomes, ® New fingered rhizomes
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Fig. 1 HPLC chromatograms of curcuminoid in the rhizomes of strain TN (left) and IN (right) of Curcuma longa L.

monitored at 420nm (upper) and 254 nm (lower)

I, IT and III in the figures show curcumin, demethoxycurcumin and bisdemetoxycurcumin, respectively.

2) New burbous rhizome, ® New fingered rhizome
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