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B E BN AEIRNMNERECHRTEFERETE KTR KEE KA KA ZTROMERERSEEN T &, Tk R
A&k ek ik AR F AR, oA LS FAREE KT KI5 PR ed 4P B B 7 (RCF) , i #¢ RCF
HEARE TP Lk 5 A EBRE R A F, G A Waters Symmetry C, 48 A WV BE-0.1% B8 753% (70: 30, V/V) , ik A
1.0 ml/min , 4 % % 4 254 nm, 2B A 30 C,#HFT A 10, BR . FPEREE KER K EE K EH KEFFRAMNTS
WE M T 4 %) 1 5.83~186.6 png/ml(7=0.999 7) .9.39~300.5 pg/ml(r=0.999 5) .9.55~305.6 pg/ml(+=0.999 9) ,10.23~
327.4 pg/ml(r=0.999 9) .4.01~128.4 pg/ml(r=0.999 4) ; = F [R5 %) 4 364.4.880.2.596.9.319.7.501.3 ng, #-M| FE2 %] 4 109.3,
293.4.179.1.95.91.150.4 ng; #& 55 B A8 2 0% & 5 M 3% 509 RSD<<2.0% ; An A w5 5 51 4 96.38% ~100.90% (RSD=1.62% ,
n=6).97.72%~101.75% (RSD=1.44% ,n=6) .97.66 % ~102.34% (RSD=1.63% ,n=6) .97.33% ~101.91% (RSD =1.75% ,n=
6).97.78%~100.74% (RSD=1.19% ,n=6) . X#&H 5 F 2 KR¥F & KX K ETH K& ZL FEE 49 RCF 4 #) 4 1.217 7.1.153 4,
1.4242.1.034 5, ik E 7k aA T 5 BRAFR AR Pt , TR TR M ER T LT FERTE KH®B XEFE XTH K%
EWEES A BB E RO A E,

KER RBTH; —l SRk BELE R B AR &gk

Simultaneous Determination of 5 Anthraquinones in Baoshenyi Pill by QAMS

CHANG Zhihui', HU Junhua®, WAN Yafei', SUN Leilei’, WANG Yousheng’(1.Dept. of Pharmacy, Lianyungang
Hospital of Traditional Chinese Medicine Affiliated to Nanjing University of Chinese Medicine, Jiangsu Lianyun-
gang 222002, China; 2.Jiangsu Kanion Pharmaceutical Co., Ltd., Jiangsu. Lianyungang 222000, China; 3.Nan-
jing Boda Nephrological Hospital, Nanjing 210000, China)

ABSTRACT OBIJECTIVE: To establish a method for the simultaneous.determination of 5 anthraquinones (aloe emodin, rhein,
emodin, chrysophanol and physcion) in Baoshenyi=pill METHODS: HPLC was conducted, using emodin as reference peak, the
relative correction factors (RCFS) between émodifi and aloe emodin, rhein, chrysophanol and physcion were calculated to calcu-
late the contents of above-mentioned 5 anthraquinones. The column was Waters Symmetry C;; with mobile phase of methanol-0.1%
phosphoric acid solutien (70:30, ¥/V) at a flow rate of 1.0 ml/min, the detection wavelength was 254 nm, column temperature
was 30 °C_and\injection\volime was 10 pl. RESULTS: The linear range was 5.83-186.6 ug/ml for aloe emodine (+=0.999 7),
9.39-300.5/ wg/mlfor rhein(»=0.999 5),9.55-305.6 pg/ml for emodin(#=0.999 9),10.23-327.4 pg/ml for chrysophanol(»=0.999 9)
and 4.01-128.4 pg/ml physcion (#=0.999 4); the limits of quantification were 364.4,880.2,596.9,319.7,501.3 ng, limits of detec-
tion were 109.3,293.4,179.1,95.9,150.4 ng; RSDs of precision, stability and reproducibility tests were lower than 2.0% ; recover-
ies were 96.38%-100.90% (RSD=1.62% ,n=6), 97.72%-101.75% (RSD=1.44% ,n=6) , 97.66%-102.34% (RSD=1.63% ,n=
6), 97.33%-101.91% (RSD=1.75% ,n=6) and 97.78%-100.74% (RSD=1.19% ,n=6). The RCFs of emodin to aloe emodine,
rhein, chrysophanol and physcion were 1.217 7, 1.153 4, 1.424 2 and 1.034 5, respectively. CONCLUSIONS: The method is reli-
able, simple and fast, and can be used for the simultaneous determination of aloe emodin, rhein, emodin, chrysophanol and phy-
scion in Baoshenyi pill.
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(1 Agilent 22 7]) 5 H1650 28 45 2708 250 WL GYI R AR 5236
FEALBTF R A R |l ) 3 AB-240 B F 43 41 KT (B 1
Mettler-Toledo 2 &) ) ; BP211D Y Ht, 1~ /3 # K- (£ [F Sartorius
A s Milli-Q B8 4 /K A (34 [E Millipore 23 H] ) .
1.2 #mE5ilH

PR 0 T B 2% 240 B 0y A BN L, 45 120905
120906, 120907 . 120909, 131001, 131002, 131003, 141201,
141202, 141203, A% : 6 g/ ) 5 ™ 25 R 2 2 X JEL (A5
110795-201007, 46 JF : 98.0% ) . K #& BR X} B & (it =5 .
110757-200206, 4fi J& . 100% ) . K # 2 % B & (it 5 .
110756-201410, 4 & . 100% ) . K B B X} B & (it 5 .
110796-201017, &4l J& : 99.5% ) . K ¥ 25 I fib X 1R 5 (L5
110758-201013, 41 & - 99.8 % ) #4110 [ Hh £ b 25 S AG: 78 F 5%
Wi 5 B SRy f gl , FEAialiRI 38 Sy apr i, K R aliok o
2 HEEER
2.1 [HIE

TE— 2 Y B PN 0 i (i o b e ) -5 S0 o 1 (A 1
e, BP:f=WiA(fFRARR AL IE R 7, W3R o i, 4 TR
ALES IR ) o AEXTAR S 20 5 Bl BRI R4 T o s il
A, UKIEK () WS, BT RITR(s) HEERIER . K
PR | KT R 2 P ] (AR XA I [ F (RCF)

.ﬁx;ﬁm:(cs X Ax)/(Cx X A,-) .............................. (1)

KL ARENSY SRS Z 7 B AL RCF; C, .G
SRR NS Y SRR WL s A AT RN S Y 5 T
TR A3 A LR e A

T RCF IR 2SR KRR KR KRB K
B, [RIESR ] ESM B F R A i &

Ap=aCs + b srrerrrermn e (2)

AP, A CRFFIS A R AR 5 a b A3 AR A A
KRR FEIE ;. CofU 38 ESM Vi34 BT 4515 I 3 h e 2
AT , LSS58 ) s 1 A i 1
22 fiELHt

154 : Waters Symmetry Cs(/250 mmx4.6 mm, 5 pm) ; ¥t
SIAR : F 0.1 oW VA W (70:30, /) 3 i34 : 1.0 ml/min; K5
WK 1264 nmi A 30 °C 5 EFETR 10 pl.o
2.3 BRHFE
2.3.1 RAEXBEER AN ERBOT SR E R KR
KEEHE REEH K H R T I8 5 E 5, BT — 100 ml &
SR I A 1 ml R 2SR R 40 pg KRR 60 pg KH
60 pug KW 60 ng K ZK P25 ng FTR AT BT
2.3.2 QHRMIAR  BURERLIE R, RN, B2 2.5 o R ERAE
B 250 ml KM, RS2 EE 100 ml, FRE B, i
AAIEFE 1 by B, FRURRE e, AP e AL B2 ) o o, i
3o, BRI ZE T, BRI 2.5 mol/L B R A 25 ml, TV I
i, =& % 40 ml, AW EIE 1 h, B SEPBLR  BIA T
TN = S P B AR 3 YK, BEUR 20 mi, 59 Fad = & beik
JKPEZ P, B =S B, SR N AP B A 0 a2 28 22 10 ml
s VR R S AT
2.3.3  BAMEXTHRVS TR HRE S AL Ty A A 8 T2 A i
AT R RN B B B AR i, A 2.3.27 TR vk il 45 9 o
TRV
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Figl HPLC chromatograms

A. mixed reference substance; B. test sample; C. negative control; 1.aloe

emodine; 2.rhein; 3.emodin; 4.chrysophanol; 5.physcion
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TEEFRPUSZERFE R B KR WE, RE = H
i Xof R ot 4535 o, B T[] — 50 mil Sk L i AR A O 2
FEAY 545 R I B 43 o A OB 4y 1) 2400 186.6 . 300.5., 305.6
327.4.128.4 ng/mZSNRGHT IBEIAR . B Rk B R
A TE R, 22 W PR A AR A L e Sk AL, DATE
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Tab 1 Regression equations and linear ranges

FEllR WAt r SRR, pg/ml
[EINi ¥ y=45 59T+23.71 09997 583~186.6
KHER y=43 2922543 09995 939~300.5
K% =37 554142315 09999 9.55~305.6
K y=52 442042315 09999 1023~3274
L y=37 27501273 0999 4 401~1284

2.6 TEERSKNIREZE

B“2.3.17 0T YR A R U VRO B, SRR A R 4
“2.27T N A A VEREI E D SR EE . MEME LR 101
A, A5 R (LOQ) s M H MLy 3: 1, 545 BR (LOD) . &5
TP RIR KR AR R E R E ) LOQ
435012k 364.4.880.2.596.9.319.7 .501.3 ng; LOD 435124 109.3
293.4.179.1.95.9.150.4 ng..
2.7 RBEELE

B“2.3. 17 0T YRAA o B VA VRO o, 2.2 R A A%
&SRR AE 6 IR, 0 I TR A, 4550 PSR R
R RE R KWy B It 0 1 AU RSD 43510 1.13%
1.12% .0.51% .0.73% .0.94% (n=6) , = WL #S A5 55 5 RLIF
2.8 REMLE

Ie2.3.27 100 N AR A AR (HES- - 120905) 16 &, 451 %
TR FCE 0.2.4.8,10 .12 h 422,275 | 4 3% 254 ERRI 22
O TAL, SE0, LSRR R CRERR VR R R K
w2 ik 04 i AUAY RSD 43 51 M 0.75% L 1.11% . 0.83%
0.95% .1.57% (n="6) , RAMLX B IEWAEZIR T HCE 120
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29 BEEMHRE

IURE S (FI5-: 120905) 2.5 g, KE AR e, 3L 6 1y, #4642.3.2”
TR 5 1 A A TR, T 2.2 T T (033 SRR 2
ORI BRI AR, S50, R R ORI R R
KA 2% H I 9 734 5% 54301 2 0.18,0.46,0.35.,0.21
0.11 mg/g, RSD 4> 514 1.24% .0.71% .1.12% .1.08% .1.64%
(n=6) , FRAA B EZ M R
2,10 JndEEY R IR

I 05 B AR B (A5 : 120905) 6 1, 247 1.25 g, 43 3]
BT 250 ml HETEI R RS I A —E R 2 R i R K
fig KEEE B K 2 R R A F42.3.27 I R ik
T VAV, PR 2,27 T i S5 A E RN A , T S0 TR AR
FEFSIARE R, 25 R AR 2,

F2 mMEEERKERKIER (n=6)
Tab 2 Results of recovery tests(n=06)

(Gl it Hlfe AR, WEE,  WER CFHMER RSD,
it g i, mg mg mg Bk WeE% %
BEKEE 12514 0005 0221 0441 97.74 87 16

12632 0227 0221 0440 96.38
12478 0225 0221 0443 98.64
12551 0226 0221 0444 98.64
12507 0225 0221 0446 100.00
1457 0224 0221 0447 100.90
KHER 12514 0576 0571 1137 9825 924 14
12632 0581 0571 1.150 99.65
12478 0574 0571 1.155 101.75
12551 0577 0571 1.140 98.60
12507 0575 0571 1133 911
12457 0573 0571 1.141 99.47
Kk 12514 0438 0428 0861 98.83 969 163
12632 0442 0428 0.860 9766
1478 0437 0428 075 10234
12551 0439 0428 0.868 10023
12507 0438 0428 0.861 08.83
12457, 1 0436 0428 0.865 100.23
KR 1504 V0263 0262 0.526 100.38 99.11 175
12632 0265 0262 0520 9733
12478 026 0262 0521 98.85
12551 0264 0262 0520 9771
12507 0263 0262 0521 9847
12457 026 0262 0529 10191
KEEHE 1514 0138 0.135 0272 99.26 938 119
12632 0139 0.135 0271 97.78

&gk2
Continued tab 2
15 Tk i AR, WEE, JIHE FEmER RSD,
43 #g  Hang mg mg W% WeRw %

12478 0.137 0.135 0273 100.74
12551 0.138 0.135 0274 100.74
12507 0.138 0.135 0271 98.52
12457 0.137 0.135 0.271 99.26

2.11 RCF Byt EMEFNR 5 B iR E L

PIREZE NS, F 21" R AR (), 454525 W F
FHN TR AT HEL o Vs VT A e T R T R R LR
TR RERR KWEH  REE PRI RCE, 4550, KR 5
ZERHR KHR KW K 2 Y RCF 43500 1.217 7,
1.1534.,1.424 2.1.034 5,

I 0L D A T B 1L CHL A 2 B B[] 5 9 2 i £
B R [E) P9 ELARL ) 58 A6+ F o TR X R B (RUFN PN S 1 £ B el
()34 M s DA X B ESF ), P AR i 0 T2 B T i i 72 Ak
B ARERSTE— E AL EAERf I B ARG 0 B 2550
ZERBEE RBIR KWy K o8 28 bR X £ B8 B[] 1 RSD
43514 0.75% .0.60% .0.45% ,0.44% (n="5) , 3 B | FH {5, 15
AEXT PR B LA T H BRI I 8 S AT AT o
2.12 RCF gyt A%z

A0k 5 % 58 T KN [ 4 3% AT (Waters Symmetry, Cis.
Kromasil Cys, Phenomenex Luna C,s) \ A [A]{{#%(Aglient 1200,
Aglient 1260, Waters 2695) A~ [a] #:if (25.28.,30.,32.35 C) .
ASTRIFEIE (0.8, 1.0, 1.2 ml/min) X & BRIS WS 5 50 2 45 SR 1Y
S0 N X RCE FARXT GREA(HLEY 520 o 250, AR gAY
i AR QIR BT SRR R IR KB K
it 2% HH ik S i RSD 435914 1.35% .2.14% .0.37% .1.68% .
0.859% P25 KA 28 R BIR Ky K ¥ 2 H ik RCF ) RSD
AR 2.14% 1.71% 1.23% .1.46 % , XIS ERE () RSD 4341
H1.89% .2.719% .2.31% .2.10% , 45 RFH, Al @ik AL
AR PO LSRR R B KR kY
RCF JoH 52
2.13 HmESElE

B 10 AR Sl A5 o, 32,3 27 0 R 5 il s ik A A e
P 22730 A A5 R RE I RE T SR T BT 4 B R
ESM 21 QAMS Bl & {5 15 2, L rp 5 B0 R 26 i 0 B0 & e [
iR 2= (RE) = (QAMS 145 & 4 — ESM yA IS5 i ) /ESM
B R 100% ] , 455 W26 3,
3 itig

ARG FE TR N BRI R NS, 8T

x3 HMBENELER(n=2,mg/g)
Tab 3 Results of contents determination of samples(n=2, mg/g)

e K% FERER KEM ‘ kﬁﬂ{i ‘ RHENR
ESM ik ESMik QAMSH: RE % ESMik QAMSH: RE, % ESMik QAMS#: RE, % ESM % QAMSH:  RE,%

120905 0212 0.185 0.190 270 0463 0461 043 0352 0.348 1.14 0.110 0.111 091
120906 0.187 0.182 0.185 165 0357 0359 056 0321 0325 125 0.098 0.09 204
120907 0.156 0215 0211 1.86 0.268 0259 336 0214 0207 327 0.167 0.165 120
120909 0230 0.165 0.160 303 0375 0382 187 0269 0268 037 0.154 0.152 130
131001 0207 0.123 0.121 1.63 0441 0443 045 0332 0322 301 0113 0.111 177
131002 0.165 0.114 0.116 175 0305 0312 230 0375 0368 187 0.135 0.132 22
131003 0.112 0.165 0.162 182 0318 0307 346 0.206 0212 291 0068 0.070 294
141201 0135 0.143 0.145 140 0291 0.285 206 0285 0286 035 0085 0087 235
141202 0241 0221 0215 271 034 0341 029 0341 0351 293 0.127 0.124 236
141203 0212 0.185 0.190 270 0463 0461 043 0352 0.348 1.14 0.110 0.111 091
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W E B RHRmE g RN A EAT(12)FEAEB.YE T, TR RAGMRMEE R, EEED
Kromasil 100-5 Cys, 73048 4 7K (A 10% #8828 pH 4 4.5)- TR (B 2R BL) , ik 24 1.2 ml/min, 40 5% K % 361 nm, 428 4
35 C,#HHFA0ul, &R EAZB AN FTEMIEE A 15.03~45.09 ng(r=0.999 9) ;45 % A2k T LK KB
RSD<<1% ; B & % 99.31% ~100.90% (RSD=0.42% ,n=9) , 4% 7 k@42 s ZHE S LG, TR TEHN S
YA £ (12) P44 FE B4 FTN T,

KR EHA SAEAF(12); 4 & By 2 ; S R0RAN &35k o ik Gk

Improvement of the Method for Content Determination of Vitamin B.. in Multivitamin for Injection (12) by
HPLC
XU Jiagen', DIAO Yanzhong’ (1.Dept. of Pharmacy, Stomatological Hospital Affiliated to Medical College of
Nanjing University, Nanjing 210008, China; 2.Nanjing YOKO Pharmaceutical Group Co., Ltd., Nanjing 210009,
China)

ABSTRACT OBJECTIVE: To improve the method for the content determination of vitamin By, in Multivitamin for injection
(12). METHODS: HPLC was performed on the column of Kromasil 100-5 Cs with mobile phase of water (adjusted to pH4.5 with
10% diluted phosphoric acid)-acetonitrile (gradient elution) at a flow rate of 1.2 ml/min, the detection wavelefigth was 361 nm,
column temperature was 35 “C, and injection volume was 50 pul. RESULTS: The linear range' of yitamin B, was 15.03-45.09 ng
(r=0.999 9) ; RSDs of precision, stability and reproducibility tests were nosloWwer than' 1% ; recovery was 99.31% -100.90%
(RSD=0.42% ,n=9). CONCLUSIONS: The method is simple, accuraté, sensitive, reproducible, and can be used for the content
determination of vitamin B, in Multivitamin for injection (12)a

KEYWORDS Multivitamin for injection (12); Vitamin B; Content determination; HPLC; Method improvement
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