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Abstract: Objective To develop a method of quantitative analysis of multi-components by single marker (QAMS) for
simultaneously determining five compounds in Curcumae Aromaticae Radix. Methods An HPLC method was developed as
QAMS to determine curcuma diol, ocathydro-1,4-dihydroxy-1,4-dimethyl-7-(propan-2-ylidene)azulen-5(1H)-one, original curcumol
and curcumin in Curcumae Aromaticae Radix, using curdione as intermal reference substance, and the relative correction factor
(RCF) of the four components was determined by HPLC with good reproducibility. Their contents in 10 batches of samples, collected
from different areas, were determined by both external standard method and QAMS. Result No significant differences were found
in the quantitative results of four compounds in 10 batches of Curcumae Aromaticae Radix determined by external standard method
and QAMS. Conclusion It is feasible and suitable to evaluate the quality of Curcumae Aromaticae Radix by QAMS.
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Agilent-1260 /= 0B AH (L (SE1H Agilent 24
FD; Agilent-1220 SRCHAH IS (SEE Agilent
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R A PR A D,
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FHN O (A) 0.5%0K LIR/K (B), BHEEVEN (0~
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1- AR —F#; 2-ocathydro-1,4-dihydroxy-1,4-dimethyl-7-(propan-
2-ylidene)azulen-5(1H)-one; 3-FEARE; 4-285%%; S-FHA W
1-curcuma diol; 2- ocathydro-1,4-dihydroxy-1,4-dimethyl-7-(propan-
2-ylidene)azulen-5(1H)-one; 3- original curcumol; 4-curcumin;

5-curdione

1 REMWRBME (A) MEMEHMA (B) A HPLC BIEE
Fig.1 HPLC of mixed control (A) and Curcumae

Aromaticae Radix samples
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IiE. ocathydro-1,4-dihydroxy-1,4-dimethyl-7-(propan-
2-ylidene)azulen-5(1H)-one. JRILARE, £ E. Ik
AR AR M S, IR, i G T RS R
WP Ty 24.6. 21.4, 132, 3.04. 202 pg/mL (KR4
X IR, AT .

213 Pl A R AR E B SRR
(il 40 H) 0.4 ¢ & 50 mL (4, R mA
25 mL HEE, HF AL 60 min, R4, FREFUE,
I BEAN R IR T, 85T, T80%, JER, &
214 RPESRARFBE R WO GO0 IR
5. 10+ 15, 20, 25. 30. 50 pL yEANJRAH AL,
DAHERER AR, VAR AR, Lt bt
2, JFHHATERNERNA MY, SERUE 1. nTH 5 Ff
X R it ) WA T A g AT N RO E A 5 R R SR AR
2.1.5 AR FRTHE RAEROR T AR, T
FAR . ocathydro-1,4-dihydroxy-1,4-dimethyl-7-
(propan-2-ylidene)azulen-5(1H)-one JRFE AL, 2
WMRERKKERT, Wk 2.

2.0.6  RELEE RS TR O A
W, FELLVERE 6 Ik, HERAICSRK 5 AR IR E TRIAR
S RTINS N
1,4-dimethyl-7- (propan-2-ylidene)azulen-5(1H)-one.
JRFRAREE, LR IR W AR RSD 7351 4

ocathydro-1,4-dihydroxy-
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Table 1 Results of linear relationship

gy EVEp R>  LRVEVGIE/ pg

FAR Y=656.41X-0.1553 1.000 0.123~1.230
ocathydro-1,4-dihydroxy-1,4-dimethyl-7-(propan-2-ylidene)azulen-5(1H)-one ~ Y=1 643.9X+3.2426 1.000 0.107~1.070
JRFR AR Y=1423.7X-13612 0.9997 0.066~0.660

LR Y=1581.3X+0.8255 0.9998 0.015~0.152

FAR Y=366.34X+8.8013 1.000 1.010~10.10

0.34%-. 0.39%. 0.29%. 0.78%. 0.29%, 1XZ$Ki55
JERT

2.1.7 REtE REEMECEAS S (P D
il % B AR S 20 pL, 25 145 16 04 2. 4.
6. 12, 16 h FEFF, SRR, g5 R BRHIR =
I . ocathydro-1,4-dihydroxy-1,4-dimethyl-7- (propan-
2-ylidene)azulen-5(1H)-one. JRFEARRE., Zwiz. Ik
A e THIF ) RSD 23514 0.24%40.31%-0.18%-
0.93%. 0.25%, X% HATEUFRIFEENE,

2.1.8 HEEMAE FEHRINEMESHA 7 D
6 fn, Ifd% “2.1.37 TR T7ikd s AR

wFE M, g Bonl W3 OR = OmE

ocathydro-1,4-dihydroxy- 1,4-dimethyl-7- (propan-2-
ylidene)azulen-5(1H)-one. JRFLARE . LR, A
AR R BN 1.8241.79. 116+ 0.36. 24.42
mg/g, H RSD 7} 514 0.74%- 0.81%- 0.68%- 1.13%-
0.27%, FHATEELIERLT .

2.1.9 nFERICE REEFRECEALSA R (70 D
94y, R 02g, B 50mL HEEH T, RS
o BRI CAS IS S A T2 1 80%-

100%M11 120%) T FIRHETEIEH, P55 0 e
25 mL FHEIEE S, K “2.1.37 TR Jvkiil g it

TR 3 O R v R R v, T EN
WAR GO TN E, T, S5 R BRFAR R
ocathydro-1,4-dihydroxy- 1,4-dimethyl-7- (propan-2-
ylidene)azulen-5(1H)-one. JRFEARE, LHE. FHwA
AR R A 99.1%- 98.5%- 95.2%- 97.7%-
98.6%, FHAHXTIIK) RSD 4354 0.65%+ 1.31%-
1.27%- 0.87%- 1.14%.
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(1D AR IR 2 5ERH
Agilent 1260, Agilent 1200 5%% P68OHPL ¥ AH (%
WEACHEAT RAFEAT I, (i 414 Luna Cig(2) (250
mmX4.6 mm, 5um), HEFEEHIN S5, 10, 15,
20, 25, 30, 50 uL. MELRNZEK 3. Htras R
AT L, AN R ETEASOT A5 B AR 2 1 R - JE B SR 22 5

(2) AFREWEFENRIER M R
Agilent 1260 TR, 43512 H] Luna Cyg(2) L4250
mmX4.6 mm, 5 um).Promosil C;g(250 mmX4.6 mm,
5 um)+ ReproSil-Pur Basic C;g (250 mmX4.6 mm, 5
pm) FATREERI, JEFEES A0 5. 104 150 20,
25, 30, 50 pL. MIESE KWK 4. T4 Rn] W,
AN TEAT AR IR AR R 1 R - JE B B 22 5

F2 AR REXNRERF
Table 2 RCFs in different components
HERE AR/ UL Joa Jem Jeia Jua
5 0.573 4 0.224 6 0.269 1 0.2370
10 0.562 1 0.224 8 0.2557 0.2335
15 0.563 4 0.2232 0.2612 0.2303
20 0.5617 0.2227 0.2599 0.2305
25 0.561 4 02231 0.258 1 0.229 4
30 0.561 4 0.222 4 0.263 5 0.229 4
50 0.5592 0.2232 0.257 2 0.2325
FEIME 0.5632 0.2234 0.260 7 0.2318
RSD% 0.828 9 0.405 1 1.748 3 1.193 8
A- XA l; C-ocathydro-1,4-dihydroxy-1,4-dimethyl-7-(propan- 2-ylidene)azulen-5(1H)-one; D-FeAR —F¥; E-JRFLARE; J- L HK, FEMA

A- curdione; C- ocathydro-1,4-dihydroxy-1,4-dimethyl-7-(propan- 2-ylidene)azulen-5(1H)-one; D-curcuma diol; E- original curcumol; J-curcumin; same

as bellow
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Table 3 RCFs in different instruments
5% & Joa Sea Jia
Agilent 1260 0.563 2 0.223 4 0.260 7 0.2318
Agilent 1200 0.5552 0.2218 0.2556 0.2311
#% 2 P68OHPL 0.5572 0.222 6 0.258 5 0.2335
SFEIME 0.558 5 0.2226 0.258 3 0.2321
RSD% 0.745 4 0.3594 0.990 4 0.5317
F 4 FEGEFAITHEXRIERFBIZ G
Table 4 RCFs in different columns
(il kE Joia Joma Jeia Jua
Luna C5(2) 0.563 2 0.223 4 0.260 7 0.2318
Agela Promosil Cig 0.560 9 0.2217 0.2558 0.229 1
ReproSil-Pur Basic Cg 0.5521 0.224 1 0.2590 0.2313
T 0.558 7 0.2231 0.258 5 0.2307
RSD% 1.048 6 0.5533 0.962 5 0.622 6

233 ANFESEEG S XA R E R g SR H
Agilent 1260 A% {H Luna Cg(2) i kE (250
mmX4.6 mm, 5 pm) A, A0 3 41550
AR 3 [R) SIEEG SR IE T 5 %2 . AR E A
% 5. 10, 15, 20, 25, 30, 50 pL. Z59L0% 5,
AR S 56 = BT 15 R ADOAS 1E PRI B 8 22 57

234 RPN g (e A MRHE SRR I ) R
B A T), R FH AR D8 23 AR T 3R A I PRy A X R
INfE] (RRT) S AFIEEAT €A, o RRT= RT 4
e / RT i, ZER UK 60 SEEEREKH, ANFEWE
AEEE TEASORIE T AT BT A5 10 R X O B IS TR AF S 15 22
BJ/NT 5%, PRI a5 0328 AT .
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Table 5 RCFs in different labs

;;gﬁ‘ﬁ‘ fD/A fE/A fJ/A
R (1) 0.563 2 0.223 4 0.260 7 023138
SR (2) 0.566 6 0.2217 0.2559 0.2399
SEKE (3D 0.549 8 0.228 7 0.264 5 0.233 1

I 0.5599 0.224 6 0.260 4 0.2349

RSD% 1.586 5 1.6256 1.6552 1.851 6

&6 A BILHEAEITR B A (8] AR/

Table 6 RRTSs obtained from different columns and instruments

& e

Agela Promosil Cig
Agilent 1260 ReproSil-Pur Basic Cig
Luna C3(2)
LC-solution Cg

LC-solution Cg

Agilent 1200
#22P680OHPL
VI
RSD%

R
Joia Joa Jra Ja
0.258 8 0.3858 0.652 9 09125
0.262 7 0.3879 0.654 6 09110
0.2557 0.384 7 0.652 2 09141
0.256 6 0.3856 0.654 4 0.914 5
0.253 7 0.386 7 0.673 3 0.9133
0.257 5 0.386 1 0.657 5 09131
1.3343 0.3143 1.3538 0.152 6
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2.1.3 P A W 2 iR REA TR 2, T Rib
WA TS, SRR 20 pL, RETHHEIRAR

(propan-2-ylidene)azulen-5(1H)-one JRFE AL, 2
R AR TERE, JEE MR SR YT
o WA 7o 0] WHAHXTRZESS/INT 3%, DAL HENT
R0 22 VAVELE B 2444 Th AT 2 $8F5 B2 1

— ¥ . ocathydro-1,4-dihydroxy-1,4-dimethyl-7- & BAG 1 N PE R AT 4Tk o
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Table 7 Comparison on results by two methods
N . ocathydro-1,4-dihydroxy-1,4-dimethyl-7- R
ZiM e A= IR=H (propan-2-ylidene)azulen-5(1H)-one PR e
CAN 2R r S AN IR . A A RES PANZRES . EAURES ShbE B VRE SMeik —ZVRE
U7 (1) 24436 1.824 1.831 1.813 1.819 1.156 1.158 0.323 0.321
778 (2) 31260 3.786 3.792 2.131 2.132 2.035 2.041 0.459 0.454
775 (3) 16470 2223 2.226 1.534 1.539 1.169 1.172 0.281 0.283
77 (4 12154 0.977 0.981 1.086 1.082 0.835 0.839 0.251 0.252
P (5)  22.045  2.794 2.799 1.623 1.626 2.004 2.006 0.420 0.424
J77 (6) 13.056  1.458 1.461 0.941 0.948 1.462 1.465 0.271 0.268
Wb (1) 17434 2.061 2.062 2.024 2.030 1.382 1.389 0.413 0.414
WAk 2) 10.893  0.962 0.967 0.812 0.815 1.109 1.113 0.193 0.196
Wk 3) 28.150  3.663 3.669 2.058 2.062 1.375 1.381 0.392 0.396
WiE (1) 18.126  2.801 2.804 2.547 2.550 1.981 1.983 0.361 0.359
3 e RN RS HORAT T, S5 RERW], BAREAK

3.1 HiAIRRAIERE

FERTANWFFTRIFEGL L, ASSZI6 73 T3 R 2 U 77
FIEE S I A BEAT T 588 4l KT HBE . 80% HH
WE. LB TREBUA R, 45 R o I RS BUSCR
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IEHE PR AR BOA A AEfRUNTa) b, 25 73
BEAT T 90+ 60 30 min SR [A] 1155, 45 R LR
I 60 min BURLF, HOk SR IUN T E 2 60 min
32 MAMER

ARSIy I 3 6 SRR (A 3 ARAN ]
I N N S 5 SR DS 7 N (- SN
ocathydro-1,4-dihydroxy-1,4-dimethyl-7- (propan-
2-ylidene) azulen-5(1H)-one. JRFEAEE, LR, 3K
AR R AR AR R 73R AT TR, IRl
2 VPAE BB 2 A4 R 4 ) A VR 5 T BEAT T 3R
WK, 5 RERY], HRIER 7 HAA— 2 AR E T
MRS, s 2 PR B
LR AMRVE SN i) & B TR TG WX, k)
— W 2 VP& N T B AR 2 L B R T
3.3 Bir&iZEREML

BEXS 2544 TR PEAN R, ARSI T %
N0 ik 2 T F D B I TR ARG R B AR, IR
3 G ANIR] R e AU 35 SR 3 ARAN [R) ot et 1 € 1

G300 HR WU A2 — 5 1R, AEURRAR O B IR TR %) e 2
AT e A W LUk 2 BB K (RSD>10%), #7E
SE BT AR L, 2 AR (R ORI B AR AT 22 4
DUJAS B A FH AR B W T 7 €0 3506 o R X O B (00
AT AR I RS A3 R U () AR , JLAFDGS BY 1) RSD<5%,
R — e R 11 0 a3
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