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M OE AT WORNLFANFTERALLLE L A LTI RMZHHEAE %% (RP-HPLC) , &i%4E 4 Zorbax
Eclipse Cg(4.6 mm x250 mm,5 pm) &3&4, K30 48 F 85- T 45-0. 02% B BR K 78 3% (26:2:72) , 7k : 1.0 mL/min, 42 %
55 C 4 % & :403 nm, SUFARKLZ P B S RAIL LK GEFERS, KA RP-HPLC 4, 2R 27, 5LF A P 4kt
BRURFCEA CBSER T AT, AALHEFEE A £ 1.236~12.36 pg/mL 5B R 225 KL Z (y =156, 17x +
1.198 3,r =0.999 5) , # M| F& 34 23.6 ng/mL, & F R4 118 ng/mL, Bk % £ 99.7% ~ 103.3% 6 B W, # % & RSD #
0.12% (n=6) , £ B E 24 h AT W BT, AF MRkt SR AEH TLBIF, TATLR WO RAFTHFRALL
FEEANESENE,
g 4t W/ORILFR FALH &% ;RP-HPLC; 420 &
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Determination of hydroxylsafflower yellow A in safflower W/O cream by RP-

HPLC

TANG Gang, JIN Jian, YANG Ziyi~
School of Pharmaceutical Science, Jiangnan University, Wuxi 214122, China

Abstract A reversed phase HPLC method for determination of hydroxylsafflower yellow A in safflower W/O
cream was established. The column was Zorbax Eclipse C5 column (4.6 mm x250 mm, 5 pm), and the mobile
phase was composed of methanol, acetonitrile and 0. 02% phosphoric acid solution (26 :2:72). The flow rate of
mobile phase was set at 1. 0 mL./min, and the column temperature was kept at 55 °C. The detection wavelength
was 403 nm. Safflower W/O cream was successively demulsified with methanol at high temperature and followed
by the addition of purified water for the extraction. The results showed that the excipients did not interfere with
the chromatographic peak of hydroxylsafflower yellow A. Hydroxylsafflower yellow A presented a good linear rela-
tionship in the range of 1. 236-12. 36 pwg/mL (y =156. 17x +1. 198 3,r =0.999 5), and the detection limit was
23. 6 ng/ml with the quantitative limit of 118 ng/mlL. The percentage of extracting recovery was in the range of
99.7% 1o 103. 3% . The precision RSD was 0. 12% (n =6), and the sample stability was acceptable when being
stored at room temperature for 24 h. The developed method in this study was simple, rapid, accurate and repro-

ducible, and can be used for the determination of hydroxylsafflower yellow A in safflower W/O cream.
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VTR, KEWFIE R, LRSI 2 LR
T HA BRI sk . ek (W/0) i
FLE A AL AE K BRI 73 HOR , A Ay 0 e
NELAN W0 RIFLUE ], BT YILRAE
YRIT o 5 O/W BIZUE I A LG, AT IR 1 by 14 22
A, LA R R AT 925 i e Ak 43 D0 AR ) R TR AL,
AT RO s BUANG 21 AL S B AL 28 T 4 IO, T
AR T LLAEAS R AR, B0 Ol RGO % o

FRILLLAE RO R A JE L0 A8 25 B A ROk
VM I 2 — AT ] N R 2 1 I
MR B 5T, S 4 1 e 0 A 0t/ VB PR 5
N TN E S G R Y N ERE 1 )
(2015 4R — MR AU LT AL & BEI 22 7 vk R R
SR RO 3572 (RP-HPLC ) X} #8541 AL B (8
Z AT REIE MO, SCIRARE & L7
R 00 (L3R o) BRI TR IR R 45 ), s AR 3
M A N EERSHETIET . Wi,
AT T AR A Ry EE R, W LAE
W/ O 78 R AT T

A LA R IR T R A T
I 7 338 4 R F R I, A 25% H sk 7
WA U84y, K FH RP-HPLC #E47 & = 5
1A W0 ABRIP R EOE A UERTN
L R BRI A FLA T 4 R4k
B A FEBUR S ), 5 ERR AR 103
MR T A 7L 85 0V R AL B T (o A ML ) ok
Tl TR BEME DL AE BOK ¥ Pk i R 3k 41 fE e R
ATEELZ M A 7LV R AT SR I AL UL A
F R SO R EBRE R I, iR ST
— P P A SR I LT I W0 B RLE 5
BRI HOR A 2N E s T Tk
SEHIE

AWFFIEFFRILAALF AR A B AL A
O Sl i, 454 W/0 BUFLHE 7 0 304
RUXPELAE W0 BUZLE R R IELT LB AR A 1)
FEBOTIEAT T AL, RS T Sl ik %
TSR TRAE A5 SRR, 47 G (P AR N REE R E
2 HL) (2015 4R RR ) RG24 b I 8 s o 40 AT 7 1k 5

TESE 2 S50 A AR SCZOR, Al 2048 W/0 R
B RELAE TR A B mIE

1 # #

L1 Zd&5iXA

2148 W/0 BUFLE (S50 % il 5005 B .
10 g/32) , LLAESR OB FRAELLAE B (AR A X Iy
(HR L 2 d A ] Al RE P ) 5 F B (32 | Ll
(i) IR (o biral) (255 A2 aGi A R
ATIDR
L2 & F

1260 Y A0 G 1A (6 M ZHEE A FD) 5
JY3002 BYHLF-53 Ay KV (L i RO AGRA R
23w]) s DE-101S B RAAE i I EAmE T B H 2 RSN
PRS0 B A B 7] ) 5 TG16-WS 7 3 25 0
(L3 AU AR A IR A 7)) 3 BT25S +T7 70 2 —
HLT RO (FEE R HTR 2 A FRA T .

2 FEEER

2.1 Ei&MH

{6,35% 44 : Zorbax Eclipse plus C ¢ (4. 6 mm x250
mm,5 wm) ; i SAH : - CNIE-0. 02% WK 7 K
(26:2:72) ;5 : 1. 0 mL/min; £ M )% 1 . 403 nm;
ET:?J%:SS C ;‘##{ZF*R:SO IJ«Lo
2.2 xR SRIEIR R &
2.2.1 SR &BEE R BORIELAEHOAR A X
BB 3.0 meg, KEBHRE (3.09 mg) , BT 25 mL
SR, A 25% B K iR 125 7 i L O R 2 %)
JE 3550 AR AN BRI 5
2.2.2 ESER FEEERCER2.2. 1750
XTI 1. 0 mL, T 50 mL 7, H125%
PRt R o 2 20, BB 9k B2 O 2. 472 pg/mL
A% BRI
2.3 i W/0 BILFA b AELLE
BTy kA

PURAELLAE B 2R A R B PPN 48 bR, X 4L
1 W70 FUE I RRL AR B B R A A BT RHT
DAk, ELFG ARG I ] LA

RO AR S AL W0 ZERB

HeE AR
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fils L B E W0 AEBRSREaERa
FAXRBIERIRA, DBHLZIE W0 2B
R ILA LR R A LR BURES

HARD R IR s 1 W0 ZLER2 3.0 g,
R AE , BT ReR s, F 80 C/KIFm#k, 300 1/
min $i Pk B L BERE s 12 A FLE R N
AC2.2.17 30 F Xt IR i 453 1 mL, 300 /min i
F£3 min, fRFLHEEE A BT ILE A
H BEILTAE W0 LI P L AR O A
OYBICIRAS 8 1 3R 2L 0 B VKOK 78 i 10 min,
P HEIGERE . ) B R FLE oI A FE IO ) 25 mL,
FEH B 3 T LB 25 T A oy AT B,
E T EE KA A, 300 v/ min i Hf— o B[R], il LI
PRI O E A, BRI LRB R R
50 mL S, BEAR A EERUA NS TR # 3 Ik E
SO KO E T VoK T R R R I E
FEIGEE 1, JF 4 BRI 390 s A 25 % B 5 12 000 r/min 2§
020 min J5, B EIE W, 0.22 pm 8 5T U8 IS, B
SRV, R RP-HPLC 3L E R LA H MR A,

A S AR 22 L R MR B . R S AT
3 0¥

2.3.1 FEREMNGFLE REAEHOCR AL
IKEEPEZGY O B R O ik I T R £
K 25% WK I T, T A L AR A T AR PR /N
VoS R s it s SR AR S . AR 5% o FH R T) b 461 11
FH - 7K TR 5 1 R S AR U ), 25 S L e 41 4k
TR A WERERE M, B2 2 BORE R 70 C,
FEEURE A 15 min, 43I LALEK (10% H KRR
25% HBEKIA I 50% B BRI I 4 B A ol A6
WA, B AR A S R R IE AL AR A
HERA LRSI S5 NER 1 R,

ERER Y EEARTR B 0% 325 & 25%
b, B LSRR IR WO R A MER S B
P B R B B ak S2 i, mARRE T 4
WeFL (R IE LI AR BB R A 78 = LU ) Y s v v
VS A B ARG, S BB FE T R BRI, AR SR
RN 25% B BE /K V8 VL, b JF by 2 B 2% 14
T —2fk.

Table 1 Accuracy of hydroxylsafflower yellow A using different demulsification solvents

Solvent Temperature/°C Duration/min Accuracy/ % RSD/%
Distilled water 70 15 11.97 1.23
10% Methanol aqueous solution 70 15 31.40 0.95
25% Methanol aqueous solution 70 15 68. 90 0.77
50% Methanol aqueous solution 70 15 41.71 0. 87
Methanol 70 15 54.33 0.68

2.3.2 ERGREMHR FBURE R L E R
THAH R 0T 47 A0 RT3 7K P A 43 B8 1 i LR , T
M NI R IELL AL B R A ZEI0R . AT
FUFILLIAEH AR A HERE I 8 b, B 2
ZEIREF[A] A 15 min ZEHGE I Ry 25% W EE KW
T N AR (60,70 F1 80 °C) X FRFELI AL

TR A MERERE M, Z5R %2 PR,

gER R, BEAERURE A 70 CHY BRI
R A MRS D5 T 60 CHI80 T, L, A
WFFE 0 2 BOREE Sy 70 °C, % Foph 36 B 4 {4k A 7
E— Ak o

Table 2 Accuracy of hydroxylsafflower yellow A with different demulsification temperature

Temperature/°C Solvent Duration/min Accuracy/ % RSD/ %
60 25% Methanol aqueous solution 15 57.98 0. 67
70 25% Methanol aqueous solution 15 68. 90 0.77
80 25% Methanol aqueous solution 15 51.31 0.92

2.3.3  FIRBTI) 64 55k IR R R R A IO
RIEENRK . AT LIRILLLAE O R A HER
BEPEUT SRR , 1€ AU N 70 °C AR BUA R
25% W RE K P WL, 75 55 1 AN TR ZE IS ) (5,15 A0
20 min) XFFEELLAE B R A HERH L AR, 45

e 3 fiR.

EHRE R YAEI R B 5 min ZEK % 15 min
BRI R A WER R 59.38% M &
68. 90% ; Ifif i — 20 FEAS ZE TS 1], HER FEREAR . [
U, A BT o ZE T [E] 2k 15 min,
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Table 3  Accuracy of hydroxylsafflower yellow A with different emulsification duration
Duration/min Solvent Temperature/°C Accuracy/ % RSD/%
5 25% Methanol aqueous solution 70 59.38 1.02
15 25% Methanol aqueous solution 70 68. 90 0.77
20 25% Methanol aqueous solution 70 65.98 0. 84

2.3.4 BEL-ERAYEAFRLLEFTET AL
HIERHa  FRGTRER, R AR,
() 5 G L AN AE L, SR B2 AR B 0 2K A () HE A
JER T 70% , A5 (b Ae N RE IR 25 i)
(2015 AR AFIC 24 i 5 8 b HE 23 B 07 5 iR 4R 5
JEIU) B SR . PRI, AS BIF 5 SR T 56 LIS )
FU T IR B A 12 , 26 L 0] v s L L0 A6 B
BFR A RS RIE

P25 1 B B D B 5R < ) 2L 0 S A —
FERFRAEH I, 70 °C /K 300 r/min $iE 4 5 min,
HEAT L 5 PRI — 5 R FR 4l K W, 70 °C K i
300 r/min $if £F 10 min, FFFTFEE; SR “2. 37 I
TEREBOTS, ERER R ER D, RN ERERG,

FHAE KRG B B2 B . AWFIEH 28 T A A AR
FLI AN [FAR FRZE O IR R BRI AR B A R A
HER B A . S5 An3R 4 R,

SR NN, YR FLEE RN B S mL, A HUE
FIAalizK 20 mL i, HILLTAE O R A METE &
ik 100. 3% , i 25 TR 25% W RE KW —
AR o Bl AL 50 S A 10 2R G
HIEUN IE R R R LA E O R A BRE
RE T 1%, MR B2 B W BRI BRI Ut , A B 90 o 45 W
T R FH Y B 3L - /K 2R OP A5 0 g 414 W/ 0 Al
FUBR RS EAR A T IR Tt
P2F L

Table 4 Accuracy of hydroxylsafflower yellow A using different demulsification solvents and different extraction solvents

Demulsification solvent Extraction solvent Temperature/°C Duration/min Accuracy/ % RSD/ %
Methanol 5 mL Water 20 mL 70 15 100. 3 0. 64
Methanol 10 mL Water 15 mL 70 15 94.3 0.75
Methanol 15 mL Water 10 mL 70 15 89.7 0.93

2.4 FikFIiE
2.4.1 BLX sy B

M A T WG - B ET A W0 RUFLE R
3.0 g, Fi % PR €, BT 25 mL BEAR, I A2 H B
5 mL B3I T LA o5 T b0 b i AT 88 ), 7E
70 CIKIE T ,300 r/min Fi £E 5 min; FE0A 4K
20 mL 35 1 22 17 L7 5 e AR b 7 b AT 9%
1E70 C/KIE T ,300 r/min $i5 3 10 min, & H#F
RVEWEEAS 22 50 mL P, BRI PG IO ) 1
VERERS 3 UK BT R IR IR A R
FAKFRBEZEZIE ;12 000 r/min 5.0 20 min J5 , B
EIEW,0.22 pum R UK, BZEUE W, SR ] RP-
HPLC 3EiE PR EL LT AE R A

25 FURURHA T $ 246 W/ 0 RUFLE R Ab Jr i
PRI RL , 4% E R i VA I ) D7 s E AR A
B LLAE SR 25 AR U
2.4.2 FEH 2,227 R XS B
“2. 4. 17 T HE RV VRN S L ATRHA U L1 AE 4R
WO, Z 0802, 17 0N @38 5508, AT D0 E il sk
R, A5RE 1 R,

R BN, RAEAE AR A REFEE Y
7.1 min, HUSEMREC AR IR AL B AR A 1N
18 014 iR F4 1. 04, 25 FHATEHRIZIAE S O’
TEFRERLTAE B AR A AR ) OR B 0] 4b oK 0 63
U, W ZLE S BRI ZIAE PR O X R AL AR B (B R
A B TC TR, Rt R4
2.4.3 ZMEE SR REC2. 2. 27 IR X R
PRI 1.0.1.0,1.0.2.0 1 1. 0 mL, 4 31 & 100,
50,25 .25 .10 mL s, H 25% H BE K000 B 2
ZBE B R LR AR A U R 40 ol
1.236 2. 472 4. 944 9. 888 F1 12.36 pg/mL [ &
GIRILLIAE B A A X RS, B B2
BB AR A X ITIE A SO L, 3272, 17 WUF 64
TS SRR A, i sk i A, DA R («,
pg/mL) i A bR WA TR AR (y ) S O\ A bR ik AT 2k
[, f3m ) 5k y =156, 17x +1.198 3 r =
0.999 5, Z5REH FRILALHORK A 1. 236 ~
12.36 pg/mL BT vk B2 I N M OC R R AT
2.4.4 ZEREAEN R E2.2.27 TR X R
VETROE A FURR R 45 2. 17 I T (0 3% 45 i S ik
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FEE , CoRIE MR, H{EMEEL ) 100 LN, 75 5E IR
(LOQ) 5 fFMRLL y 3¢ LIk, A3 AR (LOD) o &5

7.1

WoR REEELEE AR A R 118 ng/mL, Kl
FRA 23. 6 ng/mL,

7.1

t/min

0 2 4 6 8 100 12 14 16
t/min

Figure 1 Chromatograms of hydroxylsafflower yellow A solution (A,2.472 wg/mL) ,safflower W/O creams (B) ,blank W/O creams (C) and saf-

flower extract (D)

2.4.5 AEEE BUU2.2.27 T %R VA OE
F2. 17 I A S5 BRI 2 6 IR, T SR VAT
o SR, R BLLLIE B A R A WE T LRy RSD 2y
0.12% (n =6) , KIIZ T AN B R AT
2.4.6 FAM  HU2.4.17 TR 4 5 B Y
P2 e 6 O B S IR, #4217 TR Ak AR
HERE USRI AR, TR R AR A
it ,RSD 4 0.23% , KM ZIrikEEM R
2.4.7 A 2.4 17T KSRGS
3 FER T E 0.2.4.6.8 .12 Fl124 h,4%°2.17
T % S5 R R AR R e S A . 25 R EUR,
FRELLIAE A A MR RSD 2y 0. 72% , W]
MBSV RAE 2R N CE 24 h NERREE R AT
Be2.2.27 IR X B RGE &, S
“2.4. 17T F L EE] L 7E 70 CHEE 15 min, X
IR B R PL X B S S R g P
P IR SV, 4% 2. 17 T T (0% Sk e AR I 5E
TERIGEHA, 25 R BN, I LA FR A W
B Bk, R RO H AR A ERESR
B A P R AR e e R AT
2.4.8 gAHE WEAILE 9, BH3.0 g,
KERPRAE , 700 E T 25 mL Bepfrp, ZHR72. 4. 17 35
T A NIMAM S TREALEEAR A S5

50% 100% 150% ffy“2. 2. 1" T F %t B S 45 0, 4
AMURFEATECH] 3 170 BRI, # 2. 17 IR 8,
T SR A A DU, T Sy A T RROF 3 B A A
LR R 1E 50% 100% F1 150% 3 Fhifk B K T
PRI R A WITERREELE 99. 7% ~103.3%
JEEIN, AR A e N R IR [ 25 81 ) (2015 jiz) 1
E (RPN 8 1840 & /T 0. 01% I, HEA B2 5
85% ~110% ) ,3 M EKFER RSD(n =3) ¥/NF
2.0% , FWZITEUERFE R AT

2.5 MI-FRAYEFREKLLFEL A AT
AP

5 S B AL B VR R I, A
T FEWURE /390 R 65 °C 75 C I L8 5 Hh ¥ 3
LA A IVERR L .

S22 4017 3T A S A 3 vk (AR OR
3R 65 °C 75 °C) , EWEHEE 9 0y, Bih Y
3.0 g KEBFRAE, 7300 BT 25 mL Bedirh . A
MWERILLT AL E A S8 50% .100% 150% (1)
“2.2. 17 TGN X R S VR, A R B P-4 B TR
34y BUEIRIEW, 452, 17 TN (433 55 14 E ke )
FE ORI T ORI MERR B . 45 R B Y
AWURIE R 65 CHE, &M AP TR IELLE
2 A BUERRE R 100.6% ~ 105.5% ,RSD /N F
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2.0% ; MAPOREE R 75 CHY, & W EEKP T Fa 5k
i w AR A Y E R B U D 100.8% ~
107.2% ,RSD ¥J/NF2.0% . ¥554(pte ARt
FEZGI) (2015 ji0) B (il B4 &% /b T
0. 01% B, HERAFEIL Dl 85% ~110% ) .

IREEIRFT ARSI ST A S AR B
JRAEZERUREE R (70 =5) CHE N, BRI AE 1
R A ML R (A N RSL R 2 )
(2015 hi) 23K, it Ik R 4F o
2.6 LEnw

B3 e e W/0 BUZLE R R (S
20190629 20190630 ,20190701) 4 3.0 g, k5 % Fx
Eo ZIC2.4 17 WUTF Jy ke il A s . o
BRI 2. 27 TR 6 IR S S R, S
HRE2. 17 TR (i Z R AR DU A, il SR TR AR . 4%
MR R RO E AR A WEE, 45RE
78,3 L e W0 BRI T R IR AR B A R
AGESMNNERIAFT I REALEAR A
68. 54 .66.32 Fl 66.98 wg, RSD 434k 0.37% .
0. 48% F10.69% |

3 3 i

3.1 BABEMN—FERERAELLLFEE A

FILLT RO R A JRLL B P okiE A R
BT AELLAE W0 L 7 g A 238 T P K A R
PRI, 9T 35 FH A% B0 791 B BB A5l R L AR I fif 2L
BRIF WAL, BTSRRI I AL T A A
A RIS ERE

BREL AR A A &8I 7 %0 %
2 25% WKW, AHIFFE 1 56 R - /K
TG FE AL 28 WO 7 EL R RT 4148 W/0 2L
BFRIPRIL AL E R A PETAEIL, I % B EE-K
o) FEBGRLEE R ) 9EAT T Ak, DL 25% H
FE KT 70 CHEHL 15 min B, JRILA LR AR
A WERR R, 68.90% o 4 F AR R 43 BT
25% W}, W FLACR B TC IR A SR BURIL LT e 3
AT Y AR B0 T 25% I, Bl A TR U
FERY ARSI, BAR B E kRl (H R R4 (b B
A TE = LA R RS P R R AL, R BOE
JETR . Y AR B AR (60 °C) , Jovkik 2
FASE S i, AR S I AL R 7248, S8 AL A 7T
Gy o T 4AETUR B i st (80 °C) , B BB UA

FNZE A, AT 0] 55 7K AR 26 BCR T R, PG
FEBUHCR o FEFUE ] 5 32 25 B o0 26 Bt 4 35 K
M) , 4 A B [i) o S B, LR T2 4%, 2B 58 4
T 4 A IS e 3 A R, 2 B 791 3e i 28 %, T /K
FHPFUCGER 3 LAk, (AR B R . A SCF R 45 R i
IR, AR R KR A v 0 — e B AR AT
W0 FLERPRILALEOE A, BABCRK
25 MR B RR ( <70% ) , ANFF 4 e N R A
FEI 24 L) (2015 4F JiR ) 124 & T o B o 4 BT 7 1k
B e BRI ) ) AE K
3.2 BEL-ERBTEFRALLLFTEL A
ETFRABN SRR a I E AR A
WL R B A R A S T S i,
7 e LB I 2L, (T KRR 43 B, T R
B ARG TN o B, A28 R S HL
VS RIIEFL 5 2K ZEIOHT A5 3, 64l FH R o8 2
FUG AR XHRILLT AL R A EFTA R 5E
SRR, FERBERE TREAERORAN
I VERR R, SR RIISCRAE 99. 7% ~103. 6% HI3E
FEL P, i A P e A R [ 2 ) (2015 4F 7)) 11
FHOGEER o %0715 BT SCHRHEE 1) 2L 7 5 i
T A G T ) 3 A PR k3 L
RSB 28 20 min, WFFE A HERR I E WO BIZL
BR PRI 2 PR T SR

4 & it

ABFFEEESL T RP-HPLC U 5E 2148 W/0 A%
BRI AR A &, RAGH BN
FL G SR FE WM A A 3 & T 448 W/0 RIFL
Bl R aR A WRCE(99.7% ~
103.6% ) o %7 % @ Mok ROE & EE
U R ARG (e RS ATE 25 L) (2015
AE RS €24 b 5T b o 43 BT 1 B UE AR 5 SR ) mf
FTL4E W/0 BRIZLE R bR A NS
I E .
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