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Abstract: Objective

single-marker (QAMS), to determine the contents of three curcuminoids at the same time. Methods An HPLC method was used, and

To establish a quality evaluation method for Curcuma longa, quantitative of multi-component with a

a Chromstar™ C,5 column (4.6 mm x 250 mm, 5 um) was used. The mobile phase was methanol-4% glacial acetic acid (48 : 52) at a
flow of 1.0 mL/min. The detection wavelength was 422 nm and column temperature was 30 ‘C. Curcumin was used as the internal
reference substance. The relative correlation factors of curcumin, desmethoxycurumin, and bisdesmethoxycurumin to curcumin were
calculated and evaluated by standard curve method and QAMS. Results The QAMS method could be used to determine the contents
of three curcuminoids at the same time, and with no significant difference between the results of standard curve method (RSD < 2.0%).
Conclusion QAMS method is simple, feasible, and reproducible, which could provide a reference for further research on completing
the quality control of raw material and processed C. longa.
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B SCHRARIE™ ), (BT RO, AR T
SRS, IR T LA SEBR TAE T A

KR AL EZ NS Y, g Zmdip—lZ
Vv, AR E 220 LA Wk
HA LT RN, 2 vafRE, FARMELr, B4
TR, ARSI S
1 NEE5RH

Agilent 1200 1=y 0B (i A (5E [ 22 HEe Bl
NH]), Waters 2695 GBS (GEETREFH:
BHEG PR A, Shimadzu LC-20A 15 R AH 4 3% 4%
CHA B D, ME204E 29 1~ RS- (ff[E Mettler
Toledo), 1810A JE/RJE T ALHIAIK S (g EE#h AL
FAERABR AT, HAEBIE A KQ5200DB (L
LT A A PR A F]D .

FE (S 110823-201004, JiifE4r BN
98.8%) T E £ i 24 WA e T Bt s 25 AR L
R (S 14102120, JiE45r40 99.8% ) X2 A
R E (LT 140911-10, JRES % 99.8%) 4T
Z&[# Stanford Chemicals A ). L5 taiEal, /KA
FAMK, HARulAI A M ale FEa DY TR
R XA SN B, TTTEERRR. HEA, TR,
o, MR, SR B 2R BB AR
TENZRMEYZE I Curcuma longa L. T HARZL.

2 FEEER
2.1 @iERM

Chromstar ™ Cjg 34 (250 mm X 4.6 mm, 5
um); BN LIE-4%IKBERRIS W (48 & 52);
M 422 nm; AR E A 1.0 mL/min; A K
30 Co fEMER AT, S Eibig 505 rp oAb 4L 2
IR L 7y By, BRI KT 5000, DL
K 1.

22 MERGAARAT &

W R, AR E, WP EIEE
FTHRE R, RS, BT 25 mL ®iEN, H
il FH R S AR DT RRRE 22 20 8, 45 TRE 5 0] TR A 298
R E 4> 98.88. 44.40. 25.92 pg/mL. K54
HHERMESW 0.3 0.6 1.20 2.5, 5.0 mL, 735

)
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1-bisdesmethoxycurum 2-desmethoxycurumin = 3-curcumin
1 REMBRIAER (A) fHm (B) HPLC Ei
Fig.1 HPLC of reference substance (A) and samples (B)

FH 0 F R RR R 25 S mL, 3 R 51V A ) vl
#H
2.3 X @EARRE &

INEFM AL 02 g, KEME, B HIEHEIEIT
o, RS IO R 25 mL, FROE U, E A ACEE (Th
250 W, Hi% 40 kHz) 30 min, A, FFRCER
&, FHFEANSRAR R, B, I, EE
W, FLUERE (0.45 pm) JERE, BIFS.

24 HMHEXREE

R “2.27 TR B S, HERE 10
uL, e 25 0 i e e T AR . DASKE JR O R R o A A
bR (XD, BRI P AR (YD), Zfilbs
HERh R, TPARE . g5 R EHE. LHA
FEETR . WA AL T 61.8~988.8 ng.
27.8~444.0 ng. 16.2~259.2 ng WZkE KR BRI,
W 1.

R1 IMEERERSMEMEERER

Table 1 Linear ranges survey of contents of three curcuminoids

A 475 [EVEpiyis M E /g r
LR ¥Y=9159.46 X—19.16 61.8~988.8 0.999 9
EHEAEERER Y=8154.79 X—15.07 27.8~444.0 0.999 9
PICSLIE RS iy 3 Y=9867.85 X—9.27 16.2~259.2 0.999 9
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25 HEERE

R “2.27 TRA N RS 10 pL,
SR 6 Ik, MEEima. ARAEEERE. WE
FHAR L 22 3 UG THI B, JLRSD 4393 4 0.76%+0.83%.
0.52%, WIS IRIHE 25 R UF
2.6 EFEEMHIRAW

W E—EREs (IR 6 4, 23l “2.37 T
Jridig, BEFE 10 uL, g, . FEHRER.
ZVEEEE R W A2 R it /04 RSD 77
AR 1.02%. 0.76%- 1.13%, RIIZIIETER M RIT
2.7 FREMRIE

H i, 7001 04 1. 24 4. 8. 164
24 h BEFE 10 pL, MpEEmR, e, LR, AW
BRI AR R HIAEIEEE 1 E RSD 709000 1.01%.
1.76%. 1.45%, FHIHEKTERAE 24 h WEE .
2.8 AnFEEEERIKIE

6 4 e PR COUJTRID 0.10 g, K%
FRAE 20 BT A A 1 mL (2353 3.002
mg/mL. ZHAIEEE 2.252 mg/mL. AL
R F 1.204 mg/mL) o FEAE R 25 7 v
Mg, HEFE 10 pL, WDEEmmid, TR, 4
REWZEHER, EWAEEEZR . WEP AR
FOTEINAERR 5 51 98.10%198.57%197.72%
RSD 73510 1.32%. 1.67%- 1.24%, iH]i%J7i%:k
R R AT
3 HEMRERFNERMHEER
3.1 HEREE B F K B X R B B B E

Pl (o) AZRY), THESRNE £ H
AR R (D AREHEIEE R (o) AHRIE
BT fyes forer FDRERBARTH] Tyen Toer Z5RILER 2.
3.2 AEMLEEX AT E B FHI 20

%27 Agilent 1200 Shimadzu LC-20A. Waters

22 HEMNKREERTFRAANREEENEER
Table 2 Results of relative correction factor and relative

retention time

e HIXT A IE A AHXS O B )

Jae Jove Tye Tye
1 1.131 0.938 0.903 0.817
2 1.142 0.944 0.904 0.817
3 1.139 0.937 0.904 0.817
4 1.130 0.930 0.904 0.818
5 1.125 0.930 0.904 0.818
T 1.133 0.936 0.904 0.817
RSD/% 0.610 0.630 0.050 0.070

2695 3 Tl G S AU (1% SO AR AR T PR 14 5
M, 259 fies fo o I RSD 235004 0.18%F1 0.33%, %
AR B A AN AR TE R R AN K, WA 3.
3.3 AREIEHEX B ERFEMm

e — B RN & E (Agilent 12000, %2
Chromstar ™. Phenomenex. Diamonsil 3 Fi%5 Cyg
iR (250 mm X 4.6 mm, 5Sum), 25 fie fie
(1 RSD 43} 47 0.76%H1 0.39%, i WA /] 225 (11 33%
FEXT AR IE R 7o BH i, DL 4.

F3 ARELEIEXKEREFRIFM (n=3)
Table 3

correction factor (n = 3)

Influence of different instuments on relative

(e AN IE N
.ﬁi/c fb/c
Agilent 1200 1.127 0.925
Shimadzu LC-20A 1.131 0.927
Waters 2695 1.129 0.931
RSD/% 0.180 0.330

x4 FEIBIEBEXENKRERFEIFZMW (n=3)
Table 4 Influence of different chromatographic columns on

relative correction factor (n =3)

6T AR IE R T
Jae Joe
Chromstar™ 1.125 0.934
Phenomenex 1.131 0.929
Diamonsil 1.142 0.927
RSD/% 0.760 0.390

3.4 AREIHERXEXHIE R FHIF 00
FER— il 56, H%ET 25, 300 35 C 3
ARSI EE R TR0, 2528 fyes fire 9 RSD
TP 0.27%A1 0.22%, 2 WAL I A AL
IR SEm AN, W3R 5.
3.5 ARIKAEXRIEE TR
FEFR— i 4R, %527 420, 422, 424 nm
3 ABERISHDAEN TR0, 255K fyen fore 1) RSD
73924 0.84%A1 0.54%, FRWIMAEPAKAE+2 nm 1
Il N AR AR IE R T 52 m AN R, WK 6.
x5 FRHERMNEMNKERFRIFZIE (n=3)
Table 5 Influence of different column temperature on

relative correction factors (n = 3)

KR/ C frﬁxﬂijﬁf
fd/c fb/c
25 1.129 0.918
30 1.126 0.920
35 1.123 0.916
RSD/% 0.270 0.220
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Fz 6 ARIFRKITAIRERFRIFM (n=3)
Table 6

correction factors (n =3)

Influence of different wavelengths on relative

Kot K HORFIE N
Jac e
420 1117 0.924
422 1.127 0.929
424 1.136 0.934
RSD/% 0.840 0.540

3.6  ANEMRFLR = X8 334 E B F 9520

e ag 5N, %7 095, 1.00. 1.05
mL/min 3 ARG RS AL B T g m, 4551
Sae~ fore I8 RSD 23514 0.05%F1 0.13%, & WIAE [H]—
T EARB U 5 1R A8 A6 AN A% 1E DR 7 5 i A
X, W7,

F7 FERFRREFHENTKERFRHER (n=3)
Table 7

correction factors (n = 3)

Influence of different flow rates on relative

R/ (mLmin™) HOATHR DT T
fie foe
0.95 1.126 0.920
1.00 1.126 0.920
1.05 1.127 0.922
RSD/% 0.050 0.130

3.7 #HmNE

WO = M 22 5 29868, AR S 56 i o 16 7
TEHATRE S A BLR o s e, a0 iR A —
ZVRERIMREI H R, AR WK 8.

B 8 4R AT, AN IR 77 Hh 22 3 2 4 v 223
. EHER SR, FPEEENENE ST

R8 AFEFHERMNELER m=3)

Table 8 Determination results of contents of three curcuminoids in C. Longae Rhizoma from different habitats (n = 3)

S HE L %/ (mgrg )

XN 4R L2 % (mgg )

b

Ji

Y EER/(mgg )

—WZ % HMFRIE — M2 VP LAV
1 VYA 31.699 23.422 23.416 12.875 12.869
2 VY14 21.367 6.768 6.749 4.154 4.142
3 VY XL 15.291 4.865 4.837 3.764 3.752
4 U 17.537 5.087 5.061 4.132 4.128
5 VY g 9.464 3.516 3.532 2.332 2.338
6 I PEEEAR 8.705 4.693 4738 3.852 3.878
7 ISR N 11.170 4.052 4.027 2.751 2.741
8 I %R 3.170 2.364 2.342 1.295 1.287
9 =M 1.120 1.592 1.631 0.115 0.103
10 picta s 14.911 5.229 5.192 3.829 3.812

1.120~31.699 mg/g. 1.592~23.422 mg/g. 0.115~
12.875 mg/g, AN[A]=Hh[a) it i o £oe ok, o
PUNBANT S BEh . XU SNt et . 5
AMPRVEIN E 45 AR, — I 2 PRI s AR 22
TR, PR RERE R ES SR E R, B
Bz 7 iR e g5 R AR s .
4 g

— W 2 VEIE R AR A 2 o AR — e R
B, G o PR 00 458 1) 8 A Rl 1 L 1 i B, e o
WE 254 b — oy 5, AR 153 18] P9 7E eR 2
FITLEAG) G 28 HE 55 At 22 Pl A5 00 Bl 4 25 1) — b o &=
P TR R R . R S
Mo [P E R R, s
2RI R R A e, AR s
F sk 24 Je A7 & e bR o i e U0, A

SHUEE VAN <N TS0 & Tt || EZR R O SR o
HHREAT Tz . RGN 5, 4
RAERW, ke g R 5AMRE—3, WHER
o Bl SR AR BT RS %

SRR, SR BRI (DAD &l
A0, IR AT T AR KA (190~
800 nm) , &5 JL 46} FEAE 422 nm AbI4H5 B RKIRIL,
WOERE 422 nm AR, 5 (PEZH) 2015
SRR BT WU 5E 77925 430 nm AT X 5

L2 3Lk
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