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Determination of Curcuminoids in Food by High Performance Liquid Chromatography
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Abstract; An effective high-performance liquid chromatographic (HPLC) method was developed for
the determination of three curcuminoids, e. g. curcumin(Cur I ), demethoxycurcumin( Cur [l ) and
bisdemethoxycurcumin( Cur I ) , in food. The analytes were extracted from homogenised samples u-
sing methanol, and separated on a YMC™ Carotenoid column(250 mm x4.6 mm, 5 wm) by using
methanol — water( A) and methyl teritary butyl ether(B) as mobile phase. The influences of experi-
mental conditions were investigated. Under the optimal conditions, the calibration curves were linear
in the range of 0.5 —100 wg/mL, with correlation coefficients of 0. 997 7 —0.999 8. The average
recoveries at spiked concentration range of 10 — 100 mg/kg ranged from 72. 2% to 102% with relative
standard deviations of 3.4% —13.8% . The limits of detection( LOD) of curcumin, demethoxycur-
cumin and bisdemethoxycurcumin were 6, 5 mg/kg and 5 mg/kg, respectively. This method is suit-
able for the determination of curcuminoids in food.

Key words; curcuminoids; high-performance liquid chromatography( HPLC) ; determination
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B o *%ﬁ?%’é‘vhé‘r% B@ﬁmH%*o Fig.1 Molecule structures of curcuminoids

1 LIEER4S

1.1 F5iRAHA

Waters Alliance 2695 =80 AL, BLARE IR (RERFHAERAA),

EHER(CAS458 -37-7), HEAEEH K (CAS 24939 - 17 - 1) IR = HEE X K (CAS
24939 —16 —0) X HR ) (ZEE 4 98% , _E¥#§ Pureone BioTech /A ] ) 13 F I LA PR ARV A, ToC 46 A& BLIR B
MIBRUHEYER ., HEE, 285, WRENTEB(Gi%s, EE Merck A7) ; H{RF AT, WH L
BRI RANERAHE; ERAKKBHK, RBAEIER . Bk, AW, Eh. SFTFE38%
X,
1.2 HEaTkE

FREXZ 2 g AFET 50 mL B0, BA3 x30 mL FELREIRY 2 min JEBAIRE 10 min, 4 500 1/
min .0 2 min, B_EER, T40 CREREZHEBRERDT S mL, DHBEEARZR 25 mL, 1$0.45 pm
BHIEIE, R0,
1.3 ®ifFHt

BiEAE . YMC™ Carotenoid 4% FE(250 mm x4. 6 mm, 5 pm); A 35 C; H# 1.0 mL/min; 3
FEE 20 uL; KBRS 430 nm; WA A W HEE - /K (85 : 15), Wizhi B R T HEE, BER
Bt, 0~10 min: 100% A; 10 ~ 11 min: 100% ~10% A; 11 ~20 min: 10% A; 20 ~21 min: 10% ~
100% A,
2 HER5itE
2.1 EZHRFZEXUMEPHREN

B EHB LS PREIA 200 wy/mL KR SFRERB 3 4, SHET P, EAKEL, F0 . 2.
4 . 8 hJ5WE, D3 MbEWEmMRIFAPLR, RENEABRBITER, SRER, LRIEE
EREXWEYEM, XECMME -, BASALBEBL, 2HEXUEYTRERE, W
I, SEREHBAEENHRAT, A, AN ZRERMEDER R HTE S R e w7 73T,
B DA F R ST B AR S IR BE N 200 pg/mL FIRAFRHESR, 3% “1.27 TSR ERME, L4
RERAZFREBUEYRREZW,
2.2 REUATIRYEE

ZHERLNAEYREA 2 MEFEMMBUL L A B-ZTAk, BTFEMmE, FrETKRIE, B
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TRAK AN BB - FREEAUT 258K — 1 mmol/L Z1R%E%
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RUARGE 3 MLEY, REREENER SR
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B R ERBUT HERE (B) HEAT BB BERE L .
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O Curcumin
B Demthoxyeureumin
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Fig. 2 Extraction capability of different exiract solvents
for curcuminoids
1. acetic acid, 2. methanol, 3. acetonitrile, 4. acetone,
5. chloroform, 6. isopropanol, 7. ehyl acetate,
8. tetrahydrofuran, 9. dichloromethane, 10. butanol

[
0.154 ur ll

Curlll Cur |

0. 1{H

.05

.00

T 1
B 8 10 12 14 16

1/ min

1.0~

0.6+

Curlll

1/ min

B3 ZRRRUEWEMESR (A) BN (B) i E
Fig.3 HPLC chromatograms of curcuminoids( A)
and curry powder(B)
CurI ; curcumin, Curll ; demethoxycurcumin,

Cur Il: bisdemethoxycurcumin
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TR L8RS,
2.4 HMXFR, HHREEKE

MU EREFMT, WEARKREZRE, 2FEEZRFEFANEFEEZHRZNAERES, IF
CARETH AR (y) ARV SR B VR B (x, pg/mL) fEEl, 4R E7R, 7£0.5~100 pg/mL REWKRETER
W, SMUAEHMERFHEMEXRR, AEFTES A y=1.43 x10°x —4.46 x 10°, y =1.47 x 10°x -
6.99 x10*, y=1.59 x10°x - 1.33 x 10°, AHRXREHI4 0.997 7. 0.999 8 F10.999 7, LA 3 fE{5HELL
MBEHE, TFEERBERANEFEEZERIBHEMSHN 6. 5. 5 mg/kg,

SMUARBMEZRRELESYINE | WRHETOFERHMEARIERER, #1710, 20, 100 mg/kg
3 MNRBEASE bR S se, BRpRE R R, BN K FEENE 6 R, [ 54X b=
WFE1, HELAR, XTHRHEME 3 MREAKE, 3 HULGWrEER N 72.2% ~ 102% , FHXTIRHE

MEB/NT 15% , GRLEANHE,
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R1 3HERRBEUESWITEEIBER G ARERE (n =6)

Table 1 Average recoveries and the relative standard deviations( RSDs) of three curcuminoids(n =6)

Samol Spiked w/ Recovery R/% RSD s,./%
ampre (mg-kg™!) Cur I Cur I Curll Cur I Cur I Cur I
Potato chips 10,20,100 99.7,97.5,92.1 94,93.5,98.5 102,99.5,102 6.4,9.6,4.1 8.6,6.4,3.9 10.9,3.9,9.2
(EM)

Chicken essence 10,20,100 77.3,80.5,82.2 76.6,76.5,76.2 72.2,87.0,79.8 3.6,3.4,10.8 8.2,3.7,4.7 8.6,6.8,9.7

(T5¥%)

Biscuit( 5 F) 10,20,100  101,94.5,93.3 93.5,93.3,94.2 97.2,95.5,97.4 8.1,12.7,7.7 5.4,7.3,13.1 11.7,13.8,7.4

2.5 SZBREESBYFE

BT ENHTRATFERRRUGDORN, K2 AWEENTHHRRESTEZRARRUEY

HIUAEREINVERY | BREFRIVERY . WREE . XFGRPRNER, GRER, 4 MERYRHEARR

REHEFRY),
®2 WERBTERRFMUAWHRRIGE R
Table 2  Analysis results of curcuminoids in food obtained from local market w/(mg + kg™")
Sample Cur [ Cur Il Curll
Waugh’s curry powder ( SUHS i o UE:H ) 813.4 £ 21.2 281.6 + 14.3 203.5 + 16.9
McCormick curry powder( BRIF-55 IIEH# ) 668.3 + 23.3 239.1 + 15.5 175.7 = 21.3
Treasure soup( % =) 23.2 + 1.8 10.9 = 1.1 10.1 + 0.8
Knorr soup( K R 7%} 21.3 £ 1.6 <5 <5
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