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Constituents of Representative Curcuma
And Estimation of Curcuma species in Health Foods
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Constituents analysis for making matter the principal constituents and contents in typical Curcuma by high
performance liquid chromatography(HPLC) and gas chromatography-mass spectrometry(GC-MS) were
conducted on Six species of Rhizomes of Curcuma (Zingiberaceae) cultivated plants in Japan, such as C.longa
L.(Indoneshia), C.longa L.(Tanegashima), C.aromatica Salisb., C. xanthorrhiz Roxb., C. zedoaria Roscoe and
C. petiolata Roxb..

Asthe result, each species of cultivated Curcuma contains some characteristic constituents.

Three curcuminoids (monodemethoxycurcumin(1 ),didemethoxycurcumin(1 ) , curcumin(])) and seven
sesquiterpenoids (three turmerones:ar-(+)-turmerone(1v ), 3 -turmerone(V ), « -turmerone(Vi ) and four
curcumenes: ¢ -curcumene( VI),zingiberene(Vl), ;3 -bisabolene(IX) and ;2 -sesquiphellandrene(X )) as the major
components of C. longa L. proved to be characterized by contents and constituents. It was also proven that their
major components were the indicators for estimating six species of Curcuma.

It was made possible to estimate species of Curcuma by conducting quantitative analysis of these major
components by HPL C and capillary gas chromatography(GC), and conducting constituents analysis of essential
oil in six species of cultivated Curcuma by GC-MS.

Quantitative analysis of the major components of C. longa L. and constituents analysis of essential oil in the
commodities of health foods and the commodities on the market as manufacturing medicinal materials for
estimating six species of Curcuma by HPLC, GC and GC-M S were conducted on their commodities.

There were more than eight out of the sixteen health foods that whose indication contradicts the species of
Curcuma estimated.

It was conjectured that health foods are widely used with confusion. And there was some vagueness in
indications of raw materials of commodity.

It was considered that C.longa L. and C.aromatica Salisb. are used by oversight as same species.

The commodities on the market as manufacturing medicinal materials, were estimated that C.longa
L.(Indonesia) was using in five commodities expect a commodity was using C.longa L.(Indonesia) and C.longa
L.(Tanegashima).

Key words:Curcuma (Zingiberaceae), C.longa L., C.aromatica Salish., Curcuminoids, Sesquiterpenoids, High
performance liquid chromatography(HPLC), Capillary gas chromatography(GC), Gas
chromatography-mass spectrometry(GC-MS), Health foods.
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C. Longa L.(Indonesia) C. xanthorrhiza Roxb.

C. Longa L.(Tanegashima) C. zedoaria Roscoe

C. aromatica Solisb. C. petiolata Roxb.
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Fig.1 HPLC Chromatograms of the Methanol Extract of
Various Cultivated Plants

[ : didemethoxycurcumin  II : monodemethoxycurcumin
ll: curcumin

HPLC condition
column : YMC-Pack ODS-AM302(4.61.D. X150 mm, 5 ;2 m,120A),
column temp.: 40°C, mobile phase : CH;CN:  0.1%H3PO, (50:50),
flow rate: ImL/min, detector : 420nm, injection volume: 10 . L

C. Longa L.(Indonesia) C. xanthorrhiza Roxb.
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Fig. 2 GC Chromatograms of the Hexane Extracts of
Various Cultivated Plants

V i a-turmerone
\lI:zingiberene

IV :ar-(+)-turmerone
VI: « -curcumene
X : 3 -sesquiphellandrene

VI: 3turmerone
IX: gbisabolene

GC-MS Condition
column : DB-1 fused silica capillary(30m < 0.25uml.D., film thickness 0.25 ,
m, J&W SCIENTIFIC), carrier gas:He(1mL/min), injection temp.:
200 C, injection port : split injection(100:1), column temp.:
Programmed 2min at 150 “C,150-300C(10 C/min), injection Volume
1, L, detector : FID
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Fig.3 GC-MS Chromatograms of the Hexane Extracts of
Various Cultivated Plants

V: «-turmerone
VII:zingiberene

IV:ar-(+)-turmerone
VI: « -curcumene
X: B -sesquiphellandrene

VI: -turmerone
IX: 2-bisabolene

GC-MS Condition
column : DB-1 fused silica capillary(30m <025 1.D., film thickness 0.25 ,
m , J&W SCIENTIFIC), carrier gas : He(1mL/min), injection temp.:
200, injection port : split injection(100:1), column temp.: 50-300 C
(10C/min), ionization Volt : 70eV, injection volume:1 ,.L

Table I  Contents(mg/g) of Curcuminoids, Turmerones and
Curcumenesin Various Cultivated Plants

curucuminoids  turmerones curcumenes

I 0T MTotad V V VITotal VI VI X X Total
C.longa. (Indonesia) ~ 15.2 12.6 31.3 59.0 14.2 293 166 60.1 1.0 34 05 24 7.3
C longa. (Tanegashima) 1.4 44 69 127 69 111 52 232 89 26.7 4.1 204 59.7
C.aromatica Salisb. tr 06 08 14 - - - - - - - — —
C xanthorrhiz Roxb. tr 19 53 72 — — 20720728 — - 218
C.zedoaria Roscoe - - - - - - - - - - - - =
C. petiolata Roxb. - - - - - = = = = = = = =

I :didemethoxycurcumin I :monodemethoxycurcumin II:curcumin
V:ar- (+) -turmerone V:a-turmerone VI:3-turmerone

W:a-curcumene VI:zingiberene IX:3-bisabolene X:j3-sesquiphellandrene
tr: trace(<0.1mg/g) —: not detected (<0.05mg/g)
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(IV, V, VI) & Uturcumensf (VI VI, X, X) & &HEK
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D&% HETE T B 720 DIREERR T 25 T E AW S5
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S\ B & T BCurcuma g OFE % 3E7E L 7.
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Table I Estimated Curcuma and Contents(mg/g) of Curcuminoids, Turmerones, Curcumenesin Health Foods

Sample Indication curucuminoids turmerones curcumenes Pstimated C
No. Raw Material ~ Components-other Indication T I M Tod V..V VI Totad VT WL X X Tota stimated Lurcuma
1 - 02 03 06 - - - — — — — — — | C aromatica Salisb
2 - 02 03 05 - - - — — — — — — | C aromatica Salisb
3 Ukon - tr 03 03 - - - — — — — — — | C aromatica Salisb
Gajyutu
4 Haru-Ukon - 02 05 07 - - - - — — — — — | C aromatica Salisb
5  Haru-Ukon Curcumin 1.1g/kg - 01 03 04 — — — — — - - - - C. aromatica Salisb
6  Ukon Curucuma domestica 601 13 10 24 - - - — — — — — — | C aromatica Salisb
Curcumin-Turmerone C. zedoaria Roscoe
Zingiberene
7 kyouou-Powder tr 08 25 33 — — 78 78 03 — — — 03| C xanthorhiz Roxb.
Gajyutu-Powder
8  kyouou-Powder 06 23 73 102 — — 148 148 20 — — — 20| C xanthorrhiz Roxb.
9  Ukon Curcumin 4.7g/kg 03 05 33 41 44 45 3.0 119 30 44 1.0 54 13.8| C. longa.(Tanegashima)
10 Haru-Ukon 04 07 25 36 54 94 45 193 3.0 144 2.0 10.9 30.3|| C longa.(Tanegashima)
11 Haru-Ukon Curcumin-Turmerone 2.8 3.3 88 149 74 44 49 167 tr tr — 0.2 0.2| C longa.(Indonesia)
Curcumene-Curcumole
Camphor-Elemene
12 Haru-Ukon Curcumin-Turmerone 2.9 34 89 152 6.7 38 43 148 — — — — — || C longa.(Indonesia)
Curcumene-Curcumole
Camphor-Elemene
13 Ukon Curucuma longa Linne 4.3 54 138 235 7.7 73 63 213 04 10 — 10 24| C longa.(Indonesia)
14 34 45 120 199 54 69 49 172 — — — — — || C longa.(Indonesia)
15 Violet-Ukon - - - - - - - - - — — — — |l C zedoaria Roscoe
16  Gajyutu Curcumin-Azulen-Curcolone — - - — — — — — — — — — — | C zedoaria Roscoe
Curcumenol-Camphene
17  (Cambodian Spontaneous Plant) 34.5 26.9 55.9 117.3 28.9 49.8 279 106.6 25 5.0 1.0 7.0 155| C longa.(Indonesia)
18 (Cambodian Cultivated Plant) 1.0 14 44 68 29 29 24 82 tr tr — tr — | C longa.(Indonesia)

I :didemethoxycurcumin II:monodemethoxycurcumin II:curcumin
IV:ar- (+) -turmerone V:e-turmerone VI:3-turmerone

VI:a-curcumene VI:zingiberene IX:3-bisabolene X:3-sesquiphellandrene

tr: trace (0.1mg/g) —: not detected (<0.05mg/g)
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NolDEm D7 a~ N7 T aNy — e —FL/-2k,
turmeronedd % Ufcurcumenei 75 - 72 B E e v 2
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GC - MSHITTHY 2V ICHEK TS E— 7idtib s vk
Noiz.

No.10D i ik, curcuminoidZED I, I, M OE A= &
BLARELRE, curcumene B OVI & X DEHBEITEH W &)
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BNV 3 YD FTRDB o7,
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No.16 DEifmiL, GC -MSZ T~ b 7 I L/N% — 2 »
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WY 2 DRIADEET AU HPERENTWIED, &8
BAAOMNNET V2 VIEEFS N W I SRR ENT
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UEDXHiz, EBICHHESN TV LHEEINT:
Curcuma J& OFE L 76 it DIFEMEL DO FTR L —F L w»
BE16 HF 8 B 0, 227 0 (REL L7 i 208
THDIEDD DRIz, WD FEM B ED FRITF
J& L7272l i, BRRFFIRTH A2 & H by

-7z,

12

BRI, 3y e Uy v EE R & R ED AU
ENTwB Lo EEbhie.

C OFANE TR LUE IZFE L 7245 R TH B 25, T
&, var ROy xERERRIRE S LT, #IE
RFIRIZE AWEEA T o D0H B DEEbNIA.

7B, EABRTEO HW & L CEIPICFFL AE N/ v
KRUT7TED 2HBIE, var IR EHEES N, Lo,
FREE 7-No.181x, HAEDNO0.171Z X, curcuminoid$d
DERBH GG A 2T b5 T, WEH R0/
HERR 7t L TV TH B 2k, HPLCAHIT 4 4758
EORFFEMIC T, T RO E 182 5UV A2 L%
RTE—IDRBOLND ZENHFELI-EZ A, ZD
Y—271%, HARTITEMNI &L CoHA SRS
TWEI—VaFEDOFL VT N THD LRI N, &
wEOME, 4+ LI OFRIMNEITH0.6% TH - 72,

Ly V0 OFRMEEEE LTiE, 73y oRZEMDTR
BROBEY, Vb % “orange yellow” D HDOHEFE L
THHI SN T h7-HE Bbns [16].

B [ E HE R

S HERE LTHEEEN T AT 22 D6 7
mmlzoWT, HPLC, GC UGC - MS|Z X 2 55#F #4772
-7z,

Z OfES, curcuminoid$E, turmeronesH % Utcurcumene
HorEafE s, #ES W/ -fEETablell /R L7z X9 12,
[ e St FECRHE, wWdh b ar TRAMEHEINT
W5 L HEE ST

Table T  Estimated C. longa and Contents(mg/g) of
Curcuminoids, Turmerones, Curcumenes

Sample _curucuminoids  turmerones curcumenes Estimeted
Yoo T 0 I Tot V V VITot I I X X Totdl Clonga

1 44 43 72159 59 160 7.9 298 32150 22 99 303 Iﬂﬂggnfssﬁﬁna

51 56 140247 82 116 77 275 04 09 - 11 24 Indonesia

50 52 175287 87 111 76 274 04 08 - 10 22 Indonesia
28 36 9716151 7247170 — 07 - 07 14 Indonesia
69 79 190337 96 137 87 320 0.7 13 - 14 34 Indonesia
31 34 9115458 7349180 04 07 - 08 19 Indonesia
I :didemethoxycurcumin II :monodemethoxycurcumin II:curcumin
V:ar- (+) -turmerone V:e-turmerone VI3-turmerone
W:a-curcumene VI:zingiberene IX:3-bisabolene X:j3-sesquiphellandrene
—: not detected (<0.05mg/g)

S U W N

L2 L, NoldEshid, HPLCY o< h 75 A% —
Yoy ay ] ROMHTFEIN, curcumeneH DE
HER OZ DB GC —MSHHCT Y 2 > T RICEH
S Nbcurzerenoned E— 2RO LN HT &b, v
YIRETRENEE SN TV D EHEE S

FIES oI LiuE, B LT WA AESRE E L
ToOY ariE, &R UZEOBSHBIZ LY 220D
FATIZKINEND L LTEBY [17], FLDEREZ
ZEbELE, vAYEEARKRUTRD2 ODFA T
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PHAIMEL TV DL HEgE I

¥ & O

=1 7 Curcuma J& OF 2B 55 & DEREEZHS
ICF 270, BESWM (72> IR, var TR,
NV ay, 2 AYvary, HY a2V R UC. petiolata
Roxb.) ® 6 & 122 W CTHPLC, GCK UGC-MSIZ & 5 iy
TR AT

Z ORGSR, Curcumalg OFEIZ X ) KN B35 BF
L7z, ¥z, v ar o ERGocurcuminoid$E (1,
O, M) & Usesquiterpenoiddturmerone3d (IV, V, VI),
curcumeneZE (VI, VI, X, X ) & &F &M U OB FF
B A EDFRDOS N, CurcumaDFEZ WEE ST H720
DIFEST 270 52 EDSHHS DS o 7.

NS DR DHPLC L ONGCIZ L 5 43 irds - & GC-
MSIZ X 2 H&l BT O 5T A% RE A A ICHETT 2 2 &
T, Curcumald OFEDOHETEDTHE TH o 7.

e il MOV R HE s ECR D 7 3 2o nw T )
HPLC, GC K U'GC-MSHHT&4T \», fEH S T3
Curcuma)®& OFE DHETER 1770 o 7.

Z OFER, EEANTIE, FREFBIEHE AT
2 LHESE & N 7oCurcuma g OFE & — 3 L7z WL 2516

HE8mEb DD, 222 EALLIMEHEERETHLHZ &
DS IR T,

BRI, w3 e Uy v EE i & R ED AU
SNTWAB LD - b7

¥ 72, T EM RS SO FOR ISR T SR AT
5Nz,

JFEAEZICFTR SN T RnHY 2V 2¥REE N T»
AET LD o7,

S s FE RS LCHBE ST by a g, 1
mEHIZY a2 TR ETRPRBEHEH STV, ik
WENL Y a2y IRAIMEHI T WS LHEES .
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