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Study on high performance liquid chromatography determining
carminic acid at two wavelength
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Abstract:This study aimed to establish the method on high performance liquid chromatography determining carminic acid.
Comparing the different kinds of mobile phase, different flow rate and temperature of the column. The result showed that when mobile
phase was consist of acetonitrile, methanol and phosphoric acid (0.01%) (volume ratio 10:15:75), flow rate was 0.8 mL/min, column
temperature at 20°C, peak shape was the best. This mothed used for determined carminic acid both at 280 nm and 494 nm. Carminic acid
(purity: 100% ) was utilized as standard sample, made standard curve, obtained regression equation ¥ =8.6048X, R*=0.9990, and Y =
60.7360X ,R2=0.9999, respectively. Both equation’s linear relationship were fine. When determining cochineal red pigment, the result
showed that by this method, sample had good stability (determined at 280 nm, RSD=0.16%; at 494 nm, RSD= 0.32%), equipment had
high precision (determined at 280 nm, RSD=0.42%; at 494 nm,RSD=0.54%) and sample had high recovery rate (determined at 280 nm,
recovery rate was 96.8%, at 494 nm was 94.3% ). High performance liquid chromatography was an ideal method for carminic acid

determination, especially chose the detect wavelength at 280 nm.

Key words : carminic acid; high—performance liquid chromatography ; determination method

FE A& 2 (Dactylopius coccus Costa) RFEAMAEE
HEEREHR,FETHTEN REAEAAN A, 21 i
29, P EAL BB B R B MR TS T R
HERARHARFEOBMAEHEZHELEFTRY I,
HHEE R R ERTHE ERECE —RIBL R (BK
HOR), HEBASHEERRTERRSY 22.96%7, 2
—FARTENRARCE, £ FDAAFRITHTRAN
AT Sk B HRanT, BHRRY HEAas
KRR ETESN, MEBUEY S B DNA S5 E AR A
BREER,FITRTRESER(KEEDR S0
RE) FAE AT OB BIIETS, REFIHBAER)E, 0HHE
EHOGEER BRAMIHETTRIRENHE R>

oS B #.2010-05-31

EETA B #R R L B (20076B24320425) ; B R Kk
PR H ([2010)11)

& B A BT F(1984-), B, E B L4 , E-mail : gyh29050302
35@sina.com

BIRSEE 5L(1963~), B, 5 R, E-mail :kmzhhong@163.com

9 mTFHESEEROEERSE %, FIR—HE.T
FAERAR R B UEA St 1 R B s 41 5 o R B
ABRMSE FHEERE,

BT, BRSEREHSECEEREBEaLR, K
B 4 SRR T WOE K 494 nm"8, i FH47E 494 nm
T A RSB 22 B A 5 B B ANRRE , 436 6 B B A B
SETH, EREEROER, BYBEHEE(HPLC)Z
HHITENATRA=YHRE, M TFIEEEE,
HPLC AR WAl h FERIEHN I EEH EFENEERE
¥, B T RIE B ESMEX fal R XA R BN
I ki | 2 BF 5 50 et 1 Y X R B 40 R A K TR M 8
£ T #47 HPLC # 3, {E 1% HPLC B & RS 41 e o B (4%
e FEKAGT , BIEMEEE BHRNEEE
# TR R RAR, R EK TR RER
B, IR R IEEE AN TR,

1 HRS5HE
11 REHE



REFH . iR s FASI A EN, AR EK
WHEHERRBERESHRMEPRBIERB M, B
e 41 BR 5 AL HE & (ST 100%) 0 B A = F Bk R &4 7=
o

FERN . P8 Z 8, Promptar 2 7 = & , B0 @i
di; BERE (oird), BRINTAERAN =8, Aih
(60~90C, r#id) , REWHZ L F R A ERA =5 ;
EAKZBE (e, ElBAERRET £ diK (R
182 M), LBRE A,

F EALE ; Agliemt 1200LC R 4t , % H Aglient /A 7
7o 4k SD-1000 B E TR, AEA KT E kR L™
G PHS-3CHEHE pHit, EEHEEMENBRERAA
7° & ; AB204-S ¥ % B F X F , Mettler Toledo # [H
BRAAES; BIEB, % B Millipore 4 77 & ;DU
800 %4t -a] W4 ¥ X i+, % H Beckman Coulter 2%
Bl =&,

12 RBH*

121 ##kka# LT RSERETE 200~
800 nm i) #& Bl A 3 MR B 4T BRI ORI AR, KRIBRHNS
RONEEIX ] BIERXEREREKXRKHK,

122 #4&44% (1) FIHEE. EIHMHTHER
FHRMEGT HPLC MM A EF MK
LS RN, BERERM,

Q)R EEE  ERERNEERET, SRR E
0.5.0.6.0.7.0.8.0.9 1.0 mL/min %14 Mg 20 M & ) i
HE BERERE,

GHBR®EE . ERERMEMBEET, L 1520,
2530 35CHIER T MEEA M LR R, BERERE
.

123 &#4&4 GEBEFERACIS RHAE (4.6 mmx
150 mmx5 wm), ZH#% B FEFI 0 38 (DAD R I2%), &
WHREKERITRAREEFHBER, LB E
AXMAT R EXBARKE K, Al SEHEENEE
KIE122MERBE, FERSHHEINET 045 pm
BB A B AR i 58, Aglient L% THEWH T HEREM
RbEE,

124 R d K62 &S kKK S 10.06.20.12,
30.18.40.24 50.30 ,60.36 7042 80.48 .90.54 .100.60 pg/mL
MRS LMK B, 35 % /5 e B S0 980 77 8 % IR A
RAGE, EREAEAET, NEMIELRIT AR RN
WEE R, BV 3 K 3 I E R EIE, UM
PRI AR A AR A, ZE AP A K T HPLC M43
LA TSP RS E T A T E g

125 HFEEXE R 124 PEH MK E N 5030
pg/mL B iR AR LI R KA R, BB 123 MM Bl &
M E 7 RS2 G5 PR R I I K F 07 A i 1 AR
B L B, AR 7 WSS R4 2 (9169 RSD,

126 REhX® FEHHEENRS6 pymL 8 H H M

103

RE ML 6 KEW % 1.23 T EEKRGE, ERAHRN
BEKT12hABRK2 hflg— k@R, HEAHEG
EERTREARGAE, URTREMEEZAEY
RSD,

127 mirm kKB BHKE R 35.41.45.50,56
pg/mL BAE B B R KEBE, KKBR 10 mL F 54
25 mLIF RS, ANESNMEFRBEPEMAS mL
#5030 pg/mLARHERR AKER, BE, #1238
35 20 0 52 0 A R B B4 TR T B0 B R B 0 IR MR
%,

2 BRE5SW

2.1 BRFKpHmE

£ 200~800 nm ¥ FFl P9 X A B 21 G 60 R (BB S 3 9,
ZRWE 1, SRS % X & KRk I K 7E 280
nm &, 7T WA X 8 KR K ZE 494 om &b, X BN
KO BCRSBT R, AR R K F 6 %5 280
nm 1 494 nm,

1.6
145 [A\
123
1.0 ]
B 0ot ||
o6\
= 0:5 \
47 =
023 ~\«
0
200 250 300 350 400 45& 500 550 600 650 700 750 800

(nm)

1 BRAE L1 M Y 4 Sh— T 0 0R he ik BR

22 BERGHNBE

221 Ak HEHHR HPLC RIH & T RIER
HE XA E, AT ITE T e B B N IR BC LG # B
K(EEBNBOAH, KHOHARERL 75%)BEE P
B-ZEBAH . PE-ZHE-KBREBLR T 8- -8
B2(0.01%)B& W (KB R 10:15:75) ¥ R Hi s 46, 24
HPLC KM RIE I Ao R, SRR, URE-Z
o — B ¥ YR AR SRR, T AN T KT B o e
BERENE B LA RPMIELRAS 5IEMIEL
MATHITE,

222 ki E2221WEMNRHEELT, KER
Al L& X HPLC B R A BB RMEW, REXTF 08
mL/min, i} # 66f [B] $LAT B R EHEL K, M 0%
A% WHE/NF 0.8 mL/min, Hiert (B EEH , B g T8 Xt FR{E
B & XN 0.8 mL/min, B MERER HES
M,

223 BEd# RERHAEERZRESEEZR
MR BRENARSHEMEEREN FRRELEER
SHEHEMSBERAOEW, KAERMHEZER



104

Ko WIREEXT g R A GBS YRS E %R, AR
#HEEHE K 20C,

224 RBEE&HHE HPLC MEMIsaMERIERY.
Fsh A B2 -BERE (0.01%) R4 W (B R 10:
15:75), i@ %7 0.8 mL/min, #Ei % 20C, WRERHT,
WA K T RIS MM R, B HREF
B, AR RPREARMIEREARETHER
S ERE2 A3, Bl SR RRLEN L, SR
B 77 MRE 4L MR 6 Wi B) 29 24 11.396 min,

f&
100 it
S 80 "=
E 6 o o |
& 40 28a = a
B 20 N = =
# 9 TAS AT
2 4 6 8 10 12
B /8] (min)
B2 280nmBEKTEFBEAIEGREHE
150
~ 125
2 100
E 15 -
® 50 &
B 25 A
¥ 0 ﬂfb,*l
-2.5 T — . T ——r———
2 4 6 8 10 12
B (8] (min )
B3 494nm H4€ T & AR RS t 41 £ 3% €2 i B
23 REMGHEH

B 124 BT ELEIRHEMZ, 76 280 nm KRR
KT, B840 HE Y=60.7360X ,R*=0.9999; 7 494
m MERMEKT, BLEERTR Y=8.6048X ,R’=
09990, FENAARGNEURR , RYUMISLMEE
£ 10.06~100.60 pg/mL WTEEAN, B EEFRHYAH
FrHBTERSN,

24 BEERR

P E TR A MARERS (5030 pg/ml), H
UBANEBEZFANER, FiITE TRMEEZEH
MR E AN ESNEEE SRAERL AR 1T
LIEH, BL280 nm AR WEK, #RAEEQTREY
4969 pg/mL,7 WHEEAE RSD 79 0.42%; LA 494 nm
B0 (B4, ViR P O S £ 48.68 pg/mL, 7 WHE B

£1 BRORUENSELRER

280 nm 494 nm
KB Grm TRRE FHE RSD WEH TWRE FHE RSD

(mAU) (ugfnl) (ugnl) (%) (mAU) (ugfnl) (ughnl) (%)
1 30182 4969 4187 4866
2 30206 4973 4199 4880
3 30103 4956 4171 4847
4 29997 4939 4969 (42 4161 4836 4868 054
5 30101 4956 4172 4848
6 30312 4991 4218 4902
7 30358 4998 4216 4900

& RSD 1 0.54%, MR HEK FTHLMESEEHEZ
J8] 25 5 LA B 00 78 i 00 [ A XA MO 2 I TERT AR
BN, RREATRAEHRERET , USHEETL
WRMEAEERNEER,
25 BRMHRE

BT IPAL RS AT fe R R M R AR
ERKMAEHENRERIFOBESE, £12 hAER
2 hBlE—REES, HERMRRBERT,7 K€ EZE
BHSHREME, RERE 2, NE2FLIFS, L1280
nm N WK, T WK E HZ 8 M3 R AR = RSD A
0.16%; L 494 nm KM K ,7 W E {8 2 (8] 48 % 45 ofE
i RSD K 0.32%, FFh KT LR EK RSD HTETH
BEAR,EHER VDR, HERLaRESBRNEE
M HPLC (XA B MR, TR R 12 h IR
ERAGERSHNEER,

£2 BREIARMNEREMHIBER

280 nm 494 nm
VY prma R IE YEIE RSD BwE Ra TG T RSD
(mAU) TMER%) (%) (%) mAU) THARG) (%) (%)

1 8375 2462 1160  24.07
2 8404 2471 1162 24.11
3 8386 2466 1156 2398
4 8386 2466 2467 0.16 1154 2395  24.06 0.32
5 8399 2469 1159  24.05
6 8407 2472 1165  24.18
7 8373 2462 116.1  24.09
2.6 mREIKERR

X 1.2.7 BFH S B man b & A7 B R AR,
S REREE A B PR EE G VR R A9 HPLC 32 3 3O3R ¥
R&E3, HFRIMUEL,S 685,280 nm KK M
EKT, mizmEERREKER 101.8%, HHAEHR

3 MEABMEEKEARER

HEMAE  GHEDAR 280 nm 494 nm
&% (ug) (i)  WER  EME GkE TFHOKE BER IMR EKE  FHRKE

(mAU)  (pg) (%) %) mAU)  (wg) () (%)

1 819 251.5 722.4 297.4 89.2 99.4 288.8 86.6

2 959 251.5 796.9 328.0 9.4 109.6 3184 91.6

3 105.3 251.5 851.5 350.5 98.2 96.8 117.5 3414 95.7 94.3

4 1170 2515 911.7 3753 101.8 1258 365.5 992

5 131.0 251.5 932.8 384.0 100.4 129.3 375.7 98.2




890.2%, FHH N 96.8%:494 nm IR MERK T, Mix
Bl AR K AE 0 86.6%, ®/MER 99.2%, FHMEN
94.3%, WRARMEMEKT, &0 MEERKREY
EAEEEN,

3 &iF

ARBLERER, BRWADG KN MIEL RN
BiE &R WA B I B-ZE-BE8(0.01%)WiE S
W (BN 10:15:75), #ER 0.8 mL/min, KRN
20°C,

E280 mm BHEK T BEFRABRLEREA 7KW
EBIEHIRRERER 042%, BEHRRBREREEY 12
h 8 7 KEE BB IR AR E R 0.16%, iz FBCR N
96.8%, LA 494 nm AR HERK HEHEFRXRERERATK
HEHERGRERE R 054%, BEHRRERKY
12 h A 7 WHIE BUR AR ERZ R 0.32%, ntr B R
H 94.3%,

BEE BEMREGRABLERRY, FRHA 0K
KUERENETEREN, ZRERE LA T HE
Pe B E BT,

SEIN:

[1} %2R GHE AN, % BRATRFHEFRIIHLEE
% ,2003,16(3):254-261.

2] HEM A6 .%%.%. BEAS5FEMAEOXRIALE
#H% ,2004,17(3) :321-32.

[3] &kBA ey AE . % ETEMRRAROMEREEHN
R ,2004,17(4) :484-489.

(4] X% BHE AHER.S BERakEEAEAR0 K&
G4 ,2008,29(11):510-513.

[5]1 %%, K3, RkEM RAFHEYEROEERIRRERS
BRIl B2 B 5T, 2003, 16(5) :628-635.

[6] Mendez A,Gonzalez J,Lobo M,et al. Color Quality of Pigments
in cochineals (Dactylopius coccus Costa)[J]. Agric Food Chem,
2004,52(5):1331-1337.

105

[7] Takahashi E,Marczylo H,Watanabe T,et al. Preventive effects of
Anthraquinone Food Pigments on the DNA Damage Induced by
Carcinogens in DrosophilaJ]. Mutat Res,2001,1;139-145,

[8] Ayuko W O. Use of Quinones in the Treatment of Cancer or
AIDS[P]. Europe:0499467,1992~08-19.

[9) #B4 ,3aL, BRBEAS BE AL B B 5T R (9 3R B ()] & &% B 22,2009, 30
(2):107-109.

[10] ¥4, 3%k3., HHl, S WRHENRRIBROS KGR H
#4,2009,30(16):162-165.

(11] %34, SR, B%, & KERERMHEROARTEZRRK
I B & FL#,2009,30(16) : 115-118.

[12] FHER,B%E, KL S EBF KL ERMERTEROFRL
&R ,2009,30(16) : 142-145.

[13] AR, AEH, 8%, S 8EMEEHRIERaaXMHRIL
& 5 F¥,2008,29(9) : 196-198.

[14] FHR B4 RAEH, S RREZTACMELDAR]D.X
REYBER S5 FF K ,2009,21(S):383-385.

[15] %35, %% KRE S MiEho 6 RBEXRRIRAEE,
2008,29(11):59-64.

[16) % XEE. & RHEMMFMCGE 3 BOMIALR AF TR,
2003:988.

(17] kB =, £EEH, BRE, § WHIKNE % REEEH
R & HE2%,2007,28(8):321-326.

[18] Gonzélez M,Lobo M G,médez J,et al. Detection of colour
adulteration in cochineals by spectrophotometric determination of
yellow and red pigment groups [J]. Food Control,2005,16:105-
112.

[19] ZHm, L, NEe. % FERFEEINMRARREYR
BT &HM HPLC MEME (J]. &M ,2009,30(10):
140-143.

[20] B# 4%, 2B, % XKFPXKE RP-HPLC W R R T
ZBR[I). & & #2,2009,30(10) . 77-81.

[21) A58, HAE, FEK, § BRAHAESTELURNS
BN RRLE % 2009(8) :244-245.

(22] XipERE W F RKE, % ARBHARENEAR 95H
BRI RKR LR ,2008(12):133-135.

I e e e e We e e e 3 e e Ve ale e Al e N W Wer W e Ve W e AWl W W e W Ne e e e e e We e We W e We e e e e Ne

TERRAOML K 2010 AFEFESRIDRERE AL 53 IR T RUROR

TR Rk ko A R 2 R 2 B ) 2 B B IR B LB ST BA
EHBNEERNAHTIEIGERAR 2010 F4RET 7 1M
BYREEN,ERT 6 K SCIE 3, REFRARRORE , RYLH
BRUKR¥ARMNEERNARTALE SENSMEXTRL TR
—KF HHERRNERNAFELERT ACHTEFE,

2009 %, BAAARDMETEHAE—MEELK DNA X,
HEHENREFIRE ESTHIERRERT 3T IRENKTE,
2010 F, ERRHABERAWKASAT XERT T MEEY
BERMERSRAEANT GESRLRK T NSRRI XA

(Acta Biochimica et Biophysica Sinica;42,816-826) .7 IfL B% i & %
E (Annals of the Entomological Society of America;103,647-653).
M BEERA (African Journal of Agricultural Research;5,1095-
1100) . 5 % M % E A 2K (African Journal of Biotechnology;9,7372~
7378) MKEH B 2 £H (Biochemical Systematics and Ecology;
doi: 10.1016/1b3¢.2010.09.006), K % % K (Molecular Biology
Reports;doi: 10.1007/s11033-010-0495-2), Fobv & B2 L Kg 11 1A
RAMRAERAEDEPEEHGLEY, ZERTRESRBEER
HBERA KX,



