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[(WBE] BHH: @4 %EE AP T erb R A 7 2 00 % R R 6 2 8 547 0 . A ik: R A HPLC,
Phenomenon Luna C, 34, WM ZAE-0. 05 mol - L™ WhER L (VKBS ERTH pH 4.5) BEREVEML, 7 490 nm 6 I % K
XRL TS EASF M P BB AR B R AL TRt TR R s AL, DA 430 nm ARSI EESL T AR R AR A
ER e OE . &% 76 490 nm KRR, 18 ZKAlkAE = 19 49 b= w0 B AL P B R AR . B IR
W, W, 2RI MEN 05 Mt R Tk, SHEE, W58 T A S KR F i HPLC 45 20 &1 3%
(430 nm) , KA Chem pattern B4R, A5 GG RYALIE S 0. 68 ~0.99; i 14 A HAT IS Horp
9 NSy BEANR R R BT I BHOR [Rlill ™= f R 22 RER B E 8o . 4618 FTEESr T Tk vEmG . AT SE . fAff,
AT 4R 300 B AL T a2 R RAR A R 8T, AR RS T 5%,
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Detection of Chemical Dyes and Analysis of Natural Pigment Constituents in Niuhuang Qingwei Pills
LIU Jing', LIU Hui'*, HE Yi', DAI Zhong'*, MA Shuang-cheng'*
1. National institutes for food and drug control, Beijing 100050, China;

2. Institute of Food and Drug, Yanbian Korean Autonomous Prefecture, Yanji 133002, China

[ Abstract ] Objective: To establish methods for detextion of chemical dyes and and analysis of natural pigment
constituents in Niuhuang Qingwei Pills. Methods: HPLC method was applied on a Phenomenon Luna C,4 column with gradient
Acetonitrile-0. 05 mol + L™" ammonium acetate ( pH 4.5 with glacial acetic acid) as eluent. Detection of possible yellow
chemical dyes was under visible wavelength at 490 nm. Meanwhile, detection wavelength at 430 nm was selected for fingerprint
establishment of natural pigment components. Results: Five kinds of chemical yellow dyes including lemon yellow, sunset
yellow, brilliant yellow, golden orange Il and auramine O were not detected in all the 49 batches of samples from 18
manufacturers. Additionally, HPLC fingerprint was established under 430 nm for analysis of natural pigment constituents. The
result was then analyzed by ChemPattern software. It displayed that the similarities between samples and common pattern were in
the range of 0.68-0.99. And 14 common peaks were determined and 9 were identified by comparing with reference
standards. Also the principal component analysis demonstrated that the main difference between samples from different
manufacturers. Conclusion: The established method was accurate and simple for chemical dye detection and natural pigment
components analysis. It also provides scientific basis for its quality control.

[ Keywords ] Niuhuang Qingwei Pill; chemical dye; natural pigment; HPLC
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UTARE 25 e PP IS SR e AT S DLOR T, fEATE
FIEMIREE T, 2y B R &4 .
TGO R AL TIR, XL AR R A
A—ERENE, X AR E R R, AR
FEABOEYE, 6T U AR 1E 6l S0 R 4 1
MRS 2P E A AL A, I ok
#, e CEMEIEAT . I, S R
e EEELAL, AHAR AL UE T 2 M 2 A T Ok
KTk, EEAEES . W, AL, A
FTde T2 A B R L B IR AT . DR,
AR BT 28522 A . AT Se b e Sn T
R H AP B R R e
% O () HPLC ki & T3k [RIE, BEXEA i Ak J5 25k
Z, gt o Zac 2k, HALDT e+, Ko
LU E A TR AR B,
PE— PSS T X B8 R AR AR M R S,
AT HF A TR IR T2

1 ##

L1 {4

Waters {5 %08 AH €435 4% (L #5 DAD A5 £5% ) ;
Mettler XS105DU +Ji 43 — K. AE 3240 Ji4y2
—HL T RV (B MR -FE R 23 A IR A ) 5
KQ-300DA HUE 1 75 15 15 e AN ( B L vl e 7 (AR AT
FRANHE], WA TR, 300 W, $i%. 40 kHz); Milli
Q 4K L ( S [H Millipore 227 ) .

1.2 %4

RO, FriEE . HIER . &6 T (b E
B2k E MR BE, #it'52rmh 111770-201603 |
510004-201602 . 510005-201602, 111769-201302 ) ;
SEH(E[E Sigma-Aldrich A H]) ;5 A, P
I, Uty I, K. hi/Naemk . 228 K
F.ORME, K¥W., KEZXHECTEE R0
EWFIEBE, S 4y Wk 110715201619, 111588-
201701, 111589-201705, 110757-201607 , 110713-
2016113, 110795- 201710, 110756201512, 110796-
201621, 110758-201616); M. FEEERE A 52l
VKBEBR N M el s K OB aliK .

B LI 49 HE, SRIETF 18 A,
vy, L7 MRS 18 MEIX, A A il
(34it, FESST 1~3, #5505 A17033, A16239
A17046), B Ak (2 #it, HEMgS 4 ~5, #5505

. 17360701, 17360401) , C k(3 4k, #ESgS
6 ~8, #5451k 17013559, 17013558, 17013549 ) ,
D {34, s 9 ~11, #5505k 17031009
111001, 17041005), E {3k (3 #t, #6545 12 ~
14, #LE4r 510 1706153 . 1709126, 1709130), F
k(3 fit, HEEhgRS 15 ~17, #5535k 20161201
20170702, 20170401), G 4k (3 #it, #E 542 18 ~
20, #2435 170302, 161205, 170301), H 4
(3 4tt, HEMgns 21 ~23, fit5 5000k 1705021
1712033, 1705026 ), 1 {>alr (3 4L, #5405 24 ~
26, HEE4rHK: 171002, 170302, 170301), J 4>
(3 4k, FEf s 27 ~29, b5 4300k . 20170803
20170801, 20170802), K 4k (3 #it, ¢ 54 30 ~
32, HEE4FHIH: 111171212, 11170329, 11180208) ,
LAl (3 4, HEmmi's 33 ~35, #t50h: 117002,
117003, 118001), M 4k (3 4, FEdh4i's 36 ~ 38,
HEE 43 Bk : 20151102, 20170601, 20170602), N
Mk (3 #it, FESL GRS 39 ~41, bS53 510k 170801,
160703, 170501), O (3 b, FEShSNS 42 ~44, #t
RIS : 170801, 170301, 170901), P Ak (2 #it,
Mg 45 ~46, 540510k 20170901, 20170201 ),
Q fillk(1 4, FEfig' 47, #it'5: 20170101), R 4l
(2 fit, #5955 48 ~ 49, #it5 4 B Ky 20170701,
20160602)

2 HEE5HR

2.1 X BRI TR A

AP BRs . Hyget, oo, B, &% 0 X
MG, WS, 8 1 mL rp 295 100 pg
TR A X IR, 1 0. 45 pm BUALIEIEIE, BIFS.

IWOREEIRSE O Fhoxk B GE &, T BV, I
B A 1 mL h 2 A 200 g % BE VAR,
0.45 pm fALIEEEIEE, BIfS.
2.2 i A

WABIE B A2 AL, ekt 6 g Ky, B,
KPR g, n P BEA R 30 mL, 7 AL 3 30 min,
e, HREEEW, F10.45 wm GIALUEBEDE, RITE.
2.3 @ikt

fa3% 4 Phenomenon Luna C (250 mm x4. 6 mm,
5 wm) H; JEBhAH: 2B (A) #10.05 mol- L™ R
B (UKBEIR VA pH 4.5) (B) BREZUEN [ B EEAEFF 1
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(b TY A ) . 0 ~30 min, 2% ~70% A; 30 ~
40 min, 70% ~95% A; 40 ~50 min, 95% A; FhFE
FErp L (R R B3 5047 ) : 0 ~35 min, 15% ~
55% A; 35 ~45 min, 55% ~95% A; 45 ~50 min,
95% A1 Wii#: 1 mL-min~"; FEJR: 40 °C5 KK
K: 490 nm (1), 430 nm (11); SEEEIRRL: 10 plL,
2.4 %%

2.4.1 HPLC Kafs S Mgt R ALYk

2.4.1.1 KRG RESL R 2.2 TR i A s v
W, 1%2.3 TN O AR B GERLAR Y 1, SEAE
T, CREIEEI(E 1), 49 #4200 B AU
AR5 IR S B 200 IR DR B i I — 2o £
il
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2I0 2I5 3I0 3I5
t/min
W A EAXIR(L Mg 20 HigHE; 3. =i, 4 &/ 10 5.
&M 0); B A
E1 BExRAMEKS HPLC E (490 nm)

1 1
40 45 50

(=)

2.4.1.2 KRR IBOAS ) o B X BRI I, %
2.3 UM AR AR BE Ve RE )Y T ERE . 7E 490 nm
RPN E, DIAEMELL 3:1 9k bR, 255K W
1.

F1 S AETEMRIXFENER

Jukl tr/min P LOD/ng
iR 6.7 428 0.6
H % 10. 8 486 0.3
ZE 16.0 406 1.0
XAl 20. 4 486 0.3
Ll O 21.0 436 0.8
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2.4.2 RARBEBI T
2.4.2.1 JiiEse s R B it
W (LS. A17033), 2.3 W Mgk &l HE
PERE6 W, iE R DLER R /N BE B R S BRI
A0 3% ] Hp R 058 %) R T A s 1] R R %o 06 1 A
SEULIERH A RRAE 06 () HF X B 10 600 AR ) 06 v AR
() RSD 4354 0.04% ~0.5% . 0.3% ~2.9% , %
WA R 25 B AT o

FER MK PR — R A4 B B AL (S
A17033), #% 2.2 Wi F7ikiilg 6 (sl A, 1%
2.3 WU S W EAEI A, ek R, DAER
R/ NBERR Ry 2 BRI, T 40 35 ] rh R AIE 6 1 R X f
B HSF [E] FTRE X DA THT B 45 S 39 BH 45 AR AIE 068 1) AF X
B[R] FAR X W TR AR Y RSD 435314 0. 04% ~0.5% |
0.3% ~2.9% , FRWIEELEERI

Fo g Pl g BB R — iR A i TR (i 5
A17033), 43T 0, 6, 12, 18, 24 h # 2.3 Wi |
GRS AR, IE RS R, AR ER /N EE B
hZ R, THIR A Rk [ P REAE G R 6T R B B[] R
FAXFUAE AT AR . 45 SR W 4 RRAE 04 1) AFDRT O B I ] 0
FHXF TR AR RSD 435128 0.03% ~0.5% . 0.4% ~
3.3% , FHIMEL TS RAE 24 h NEGE .
2.4.2.2 HEEXE ST B49 A B
B ARG, 5 2. 2 BT il bl ik, 1%2.3
T e 3 S A A0 B R B0 A T R, SR i
B, W2, #HE5HR S A Chem Pattern {4, LIFTA
A VR A W TR E A5 1, R P e T i R B A
PAEBIEAR, O 14 A g, WE3, &5
XTHR AL . X REZG R LLXT, S Horh 9 AN g T 1]
B FZE ORI, WK 2,
2.4.2.3 SeiteEatr MRS Hr: Al Chem
Pattern #0{4, LA HPLC (430 nm) $58( &35 A #1:
K RENE, SRR ZET R AR AU,
VLB 4, FirA 49 SR S A B AR U 4 0. 68 ~
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0.99, Hr C ke AL EE &, ¥ —
AR AU T 0.7,
I & B A
175 ¢
150 +

Pedy; LB

LAt b MR AP AE— R 2257

7

t/min
e 3. BAH; 4 PHAAETE-L; 5. PYAiEE-1; 6 KHE;
7. EhER/NEERL; 11 FZEREER; 120 RER; 13, KM,
14, RERWEE,
B3 S£EHEBBARABRIBLEIZEEEN (430 nm)

R2 4ARBEBARRBREYEEFHFIENET

IrMT S BRI T

ShLal . . . ; N N
BHME i Tt TIOT g
G5 Jria
3 EAT 11.20  CyHi0, 446,36 #%
4 BER1 13011 CuHgO, 976,96 BT
5 a1 15.45 C3gHs4 0y 814. 82 W+
6 KW 1722 C,sHy 04 284.22 ik
7 R /NEE 19.13  CyHCINO,  371.81 Uil
11 FERER 29.32 CisHy0s 270. 24 K
12 N 38.76 Cy5H,(O5 270. 24 K
13 KE 43,82 CsHy04 254.24 K
14 KEEFEE 4535 CeHp0s 284.26 ki
@@ﬁf‘f
1.00 | # & 12 3 a2 # ST
P AT 2206 WV ‘?‘ v B
a0 [ 02 3 0 % 38/‘ 41 %49 4G
‘]g 0.85 - 00 15 A 39 i
= 25 #47  4J
080 TR ST i
0.75 M
: R
0.70 s s
L 1 L L 1 L *R
0 10 20 30 40 50

Fefhgm 5
B4 FEFEAERBOE

FIGT 50T F RS 50T (PCA ) SR AR 52 bR
N LA SR AT i 22 M i Bk AR R S
W —FPZ TG 153 M )7 % FIH Chem Pattern 3 {f:
W B I BE AR HE AL R AT R b, WL S
B—F WS (PCL) DTk Ay 40.28% , 45 — F
43¥(PC2) M TTRRZE K 25.21% , 45 = F B4 (PC3)
HI DTk R 18.27% , Ritik#] 83.76% , 1AL AE
A T S B (B A 22 5. PCA R BB R, A

[l 2B =R i B AW LA A R — 25, i B 4y
MV it B 8 A g AR o T2 a3 AT T 4 A% £
TEIEAE R T S A L, L ES X =0 Bl R
TEIR s PCL B TTERERAR , PR 246+ 1 AR
TS Y =0 hifh 2Bz 9 5500 PC2 A BTk, anok
B FIPELLALTT 1 1S Z =0 BhBE 25 80 1 s XF
PC3 (ol , AnPgLr 483 1 AR e /N EEm. LA
B A C A i, W& FE i B0 PC2, PC3 153
SrEs, RMXE PC2, PC3 BTk K 1 B4y 2 L 32 2
SRR AT B fii T+ PC2 <0, PC3 <0 &, C
fiiF PC3 >0, PC3 >0 (Wi HE, ALl PC2 ffHk,
5 PC3 IEAHCI B KB B 7E B A di b & i ey 5
5 PC2, PC3 ¥JIE A I Lo $h IR /N BERS AE B A% b
R

23
=

AR

PC275%3 (25.21%)
VAd> L 23 2 fe ®o%

FOTOZZ TR TOTTIIOWS N

*>w

PC2753%3 (25.21%)

e A B4y B i
5 GEEEAEMPCAHHER
3 it

3.1 RPUNEEE

KRB0, 20578 5 Rl B ) (
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W, 80% HIEE-/K) . $REURHH] GBS 30, 45, 60 min)
SERAT, SRR, PREUSHEZ A, R A
Fra T KRR ORI R EFE, LWL
R o

3.2 EM T

Ty AP B, RS FTA FEARAE 490 nm T3
R 5 P R TR, BAE 430 nm < F ]
AR S B E R, NI TR RA B R
WO HR SRS, FFit— P e Hoh 9 A T2t
A, GEREW], KL EEORIET A T7 PR
TG B WA TAF S IRZGM . EAh,
id Chem pattern FPE73 4, 49 HLkEdh 5L #E AR
HAUEE N 0. 68 ~0.99, AL B 4l AF: i AHBLE A
F0.7, JpHr A BUHAR il o3 (3 5 B AR Al
FEARAFAE—RE 2255 T80 0 M REAE B Al AN [l 4l
PR SRR Y, AR —E R B e T
AP AR S 25 44 1 i SR DL LAk, A
AV A AR LRI AE— € 2257, 3BT R W IR 70 (3
e e AN [ i 8
3.3 4hie

Pt AR AP R T . Hk T, R, &
A O X 5 Al o RALTHRL, R, ©F5E
HEAL I R IR R R SURE eSS . AT EE L TR,
REAS S AN[R] Al 7= i B9 SR, iy B 3 2 ) 1 79
PR T 2%,
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[11]

S 2% Tk
HIAE R A PARARIE A E T ARG RARE P AR
v H—oM F&E F AL WS3-B-0038-89[ S]. 1989.
W&, E#, KM, X TP AE RN & [T].
B g 252 2 & ,2015,50 (2) :93-98.
A, B, AL F KRB P B M AKA G RERLAR
XA SAT[T]. & B 2% 4 &,2015,50 (4):277-283.
T, EHAL, L4, % HPLC-DAD-MS/MS ik 4 &3 &
FEES AT H P 2 A RFEAT]. F R EH,2016,38
(12) :2631-2635.
YF,HME, T HA . Bk R AR-v9 BAT B K G 5 M AT
BHE R R R 50 Akt e H[]]. PR
Ze %,2016,51 (15):1316-1323.
RSV, 520 TR, F BIRFER FHEAFEN
agae ) kAR R (1] 2 oA 4 &,2016,36 (4):
711-720.
%= R, AR, f 9% HPLC-MS & 440 0 3% 5 AL &
RAL M P Ak Rmey T AFEFK[]. P 3EH,2016,
47 (18) :3219-3223.
FEE,gR AR TFLGERLNEETNELES L
M J]. F EALEAE,2009(8) :45-50.
FER, FRAY  HH=,F PREF P HM R T
WA AR T B AT [T ]. B4 o9 A7 % &,2014,34
(9) :1701-1708.
I PHRXERBREEZHNIAERAA[]I]. AR
WA+ ,2000,21 (6) :27-28.
BlRA, G EE, R, S T 6 E A R
B AR R[I]. AL ,2017,3 (2):1-6.
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