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WE: BRY &5 HPLC M RAT PR ET 4 HARZR>GMNEF %X, HiE RKAJZRBRMEEN, EEEN Cuit
(250 mm*4.6 mm, 5 pm), Aik: 1 mL-min™', A& 25°C, BAHERL., SUELKADNFF &, Tz H 60 4 77 2R
S(ARAE ] . BHEF. RIALF o, BHLF DRTLE5H. BR GRAB L. BAF. RALF aPrALF
d #RE 5 A A 33.75~540 pg-mL™'(r=0.999 7), 194.5~311.2 pg-mL™'(+=0.999 5), 131.68~2 106.84 pg-mL™"'(=0.999 7)#=
17.08~273.32 pg-mL™'(7=0.999 8) 1 53 @A 2 RIAFWI ZE % &, T EHF] 4 99.58%, 99.41%, 99.77%, 99.86%.
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Determination of Four Effective Ingredients in Zhizhukuanzhong Capsule by HPLC

HU Bing, WANG Dingfeng(Putian Institute for Drug Control, Putian 351100, China)

ABSTRACT: OBJECTIVE To establish a method for four effective ingredients in Zhizhukuanzhong capsule by HPLC.
METHODS The analysis was performed with C;5 column(250 mm=4.6 mm, 5 um), the flow rate was 1.0 mL-min™!, column
temperature was maintained at 25 ‘C, the methods using gradient elution, dual wavelength detection and so on, quantitatively
determined the four components of the preparation. RESULTS  Atractylenolide I, hesperidin, saikosaponin a and saikosaponin
d showed the good linear relationship in the ranges of 33.75-540 pg-mL™'(7=0.999 7), 194.5-311.2 pg-mL™'(7=0.999 5),
131.68-2 106.84 pg-mL™'(=0.999 7)and 17.08—273.32 pg-mL~'(=0.999 8), and the average recoveries were 99.58%, 99.41%,
99.77% and 99.86%, respectively. CONCLUSION  The method is simple, accurate, and reproducible. It can be used to control
the quality of Zhizhukuanzhong capsule.

KEY WORDS: Zhizhukuanzhong capsule; atractylenolide I; hesperidin; saikosaponin a; saikosaponin d; HPLC
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SEHH R a SR LS 110777-201108, 46
B 90.5%) . SEHHEH 4 X (S
110778-201208, ZhiJE: 94.6%)F1HE 57 F %F & 5 (dik
i 110721-201115, 4ifE: 95.3%)M H + E &
a2k E BT R AR T o0 R S (b Tt Al
BEAEMHARERAR, fit'5: MUST-13012005,
AHRE: 99.5%); FRARTE H I ZE (Ll PE XA 21 A R
TAEAT, fit5: 130621, 130829, 131142, i
B: 043 gkl ZHEMBEE Y OIEAL, JEK PR
R KR HTal; AKX,
2 HEEHER
21 AR BSER EARNES T 8RR & e
211 %M i Thermo Hypersil GOLD
Ci3(250 mm X 4.6 mm, 5 um); FshA: KA
A, WENRANIAE B, BB ITENE 1; it
#: 1.0 mL-min™'; FEiR: 25 °C; #EEEE: 10 uL.
=1 BERMEELE
Tab.1 Method of the gradient elution

i 8] /min WA A/% WiBNAR B/% P /nm
0~19 67 33 283
19~25 67—40 33—60 220
25~90 40 60 220
90~100 40—-67 60—33 283

212 XEGEEES WEARNE 1. BEHE
PR OEL L RS WO E . N OBE RO FE N
0.675mgmL™" M A A N B 1 I & W M
3.89 mg-mL ™" (RIS B I 4 R S B IR I &
W, IME SRR 1| mL & AR AREE T10.135 mg.
P 7 0.778 mg R A 5% IR VAT -

213 HElEES BURRE R RENED
e, BT N0478 8 g, B 25 mL BT,
FREE 2, HFE G 300 W, Sil% 37 kHz)
60 min, A EER, AFPENEZZIEL, HE,
HY b W0 20 min(4 000 r-min"), _FIE A
FLUEREEE, RS,

2.1.4  [FAMEXTHRE W % 4R T b A
EORFIRRSL 25 M I FE i, AKIR “2.1.37 0K J7i
1) % 9 o FR VL
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VRN BA X IRV 10 ul, % “2.1.17 TR i
ZAEE, g5 BRI AN BB T, AJ7
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Fig. 1 HPLC chromatogram of atractylenolide I and hesperidin in Atractylodis Macrocephalae Rhizoma and Aurantii

Fructus Immaturus

A-—mixture solution of standards; B—sample solution; C—negative control solution; 1-hesperidin; 2—atractylenolide 1 .

®2 BARNE . HEETEEL

Tab.2 The standard curves of atractylenolide I and
hesperidin
B 5 e R kg, COHUE
pg mL
HARMEE T  Y=4331760X+12942  0.999 7 33.75~540
e B A Y=7667 598X-159504 09995  194.5~311.2

2.1.7 AUBKEEERL R “2.1.27 TURE
A BB AR WOESE 5 UGHIERE, B IREERE 10 pL, I
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B, % “2.1.37 WUN 7k A E T, T
WE, HESE, FRPEARNEET . BEHES
= RSD 73914 0.8%, 0.9%. i 8% 77k ] %,
HE ML

2110 nAtlEE R R RERECHEER
FAAR B8 IR B IAE S (5. 13062 1)85°K 9 13, 43
3, FAESNREEMAE LTRSS AARA
g 1. P52 H 21K 80%, 100%, 120%)5% I i it
FBOHEFEN E , THEINAE R, SR 3.

#3 AAWE 1. BEEWFEREREER0H=9)
Tab. 3
hesperidin(n=9)

B EURRR RERLETEY N/

Recovery test results of atractylenolide I and

MEE/ [EYeR/ FE RSD/

i g mg mg mg % R /% %
0.2335 22556 02077 24626 99.64
0.2343 22633 02077 24732 101.02
2 0.2316 22373 0.2077 24435 99.28
A 02314 22353 02643 24973 99.13
N 02301 22228 02643 24838 98.77 99.58 0.8
i 0.2303 22247 02643 24907 100.63
I 02291 22131 03210 25317 99.24
02301 22228 03210 2.5436 99.95
0.2299 22208 03210 2.5372 98.57
0.2335 13.0573 10.1140 23.1096  99.39
0.2343 13.1021 10.1140 23.1847  99.69
0.2316 129511 10.1140 23.0813 100.16
¥ 02314 129399 124480 253642  99.81
K 02301 12.8672 12.4480 25.1870 98.97 99.41 0.4
L 0.2303 12.8784 12.4480 25.2181 99.13
0.2291 12.8113 14.7820 27.4351 98.93
0.2301 12.8672 14.7820 27.5531 99.35
0.2299 12.8560 14.7820 27.5257 99.24

2111 FESERIME HEEMEA RS KR
REFRIF AR, 1% “2.1.37 TUFINER & B,
HBERE 10 pL BEAT G E, MAMRETT RS &, 4

x4 FERFARNE . BEHNEERM0=3)
Tab. 4 Results of sample determination in atractylenolide I
and hesperidin(n=3)

it FIARNE [ /mg-g B8 B ¥ /mg-g !
130621 9.66 55.92
130829 10.31 55.06
131142 9.92 57.28

22 SEHTPSERRE T a. SR d AR
221 %M Ak Thermo Hypersil GOLD
C15(250 mmX4.6 mm, 5 pm); WEIAH: ZH5-K
(40 : 60); Wi#k: 1.0 mL-min"; KK : 210 nm;
R 25 °Cs #FEE: 10 pL.

222 XTHEGIEMEIE BRI ) SR
d X HROEL, R B AR E N ORE ) R
2633 6mgmL™" [ L B B OF a I & WM
0.341 7 mg-mL™" fSEHA T d I A5 R
BRI, I EER R | mL SRR a
0.526 7 mg. 211 d 0.068 3 mg KR A X FE &
T

223 HERSETHS  BUAARERRENED
W, KSR N 2.009 6 g, B 25 mL &R,
INEr 5% A SR I F VA 0 2 B Ah B () %
300 W, #ii% 37 kHz)30 min, A E=EE, HE
5% IR E A PRSI AN B ZIE L, §5E 2 h,
FEWE L 20 min(4 000 rmin’'), H_EJE R
10 mL, /KIBZAT, REHFREESERMR, 8%
10mL, EIf5.,

224  [VEXTREIE N R AL TR S AN
SETHZG M RO RE S, 4% “2.2.37 TR 7 & B
X HE o

225 TJRMERE /RO R Ak
i VESYRUR B 1k o IRV 10 pl, 4% “2.2.17 TR Rt
AR E, SRR RIS TS T, A
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Fig. 2 HPLC chromatogram of saikosaponin a and saikosaponin d in Bupleuri Radix

A-mixture solution of standards; B—sample solution; C—negative control solution; 1—saikosaponin a; 2—saikosaponin d.
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x5,

RS RUEH . RYRHF dAEHL
Tab. 5 The standard curves of saikosaponin a and
saikosaponin d

. . KR 281 VE [/
H bR Bt AXAR  AMEE
r pg-mL
LEFHET a Y=3 513 675X+16 830 0.999 7 131.68~2 106.84
LEFHRET d Y=4 131 448X-2 019 0.999 8 17.08~273.32

227 UESREEERE A “2.2.27 TURNE
GO0 BRI VROESE 5 UG, REGEERE 10 pL,
SELET BT a. LEWIRTE d MM, 153 RSD
HA 58 0.4%, 0.5%. 45 53R B RS 2 FE R4 .
228 FaEtEae  HUE S (130621) 1 Ak
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RS ST I E , 1L TR, 45 RLEH 2T a.
SEH AT d WG TR RSD 20508 1.1%, 1.2%. %
W= IR CE 24 h, BRSBTS E .
229 HEMWRE HEFE—#S513062)F W 5
s % “2.2.37 TR VAR S BEATIE, TF
B R, PN PSR a BT d & RSD
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1 a NEEBH R d 21 80%, 100%, 120%FK %
il I3 YRR R, THEMAFE IR, AR LK 6.
2211 FEMEENE  FEMEARRS KA
SRR R, % “2.237 TN 5 ERI S ER,
BERE 10 uL AT GBS, FAMMET RS &, 4
RWAF T,
3 it

FAUR B8 A I B ek T B 5K 25 0 b vk (R
FFYWS-725(Z-151)-200111, Kt o2 80 5 35 i
7RIS E AN ik, o H AR A o 1 B A
DU E R G TEAH I SCHRIRTE o« A2 56 R = R A
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®6 KR a. KURE dIHEKRERLER0=9)
Tab. 6 Recovery test results of saikosaponin a and
saikosaponin d(n=9)

B BURERE RESVEE OMNE/ AR/ B/ “FiE RSD/

7 g mg mg mg % WEK% %
1.0032 51800 39503 9.1153 99.62
1.0011 51692 39503 9.0899 99.25
g 1.0104 52172 39503 9.1691 100.04
ZE 1.0007 5.1671 52671 10.4321 99.96
Hoo1.0113 52218 52671 10.5263 100.71 99.77 0.6
10098 52141 52671 104227 98.89
a 1.0193 52632 6.5839 11.8385 99.87
1.0205 52694 6.5839 11.8737 100.31
1.0059 5.1940 6.5839 11.7278 99.24
1.0032 1.0261 0.8541 1.8791 99.87
1.001 1 1.0239 0.8541 1.8794 100.16
w 1.0104 1.0334 08541 1.8838 99.56
;; 1.0007 1.0235 1.0250 2.0464 99.79
BO1.0113 1.0344 1.0250 2.0629 10035 99.86 0.7
H1.0098 1.0328 1.0250 2.0523 99.46
d 1.0193  1.0425 1.1958 2.2260 98.97
1.0205 1.0438 1.1958 2.2544 101.24
1.0059 1.0288 1.1958 2.2166 99.33

R"T METRVARE . RART dMNELER@0=3)
Tab. 7 Results of sample determination in saikosaponin a
and saikosaponin d(n=3)

it 5 SEH BT a/mg g SER BT d/mg-g!
130621 5.16 1.02
130829 5.81 1.14
131142 6.03 1.26
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TEIR o SO0 A I8 2 I IR 5500 T 2 5 E AR R o
WA R, AN T, BURERIERET, W
FH R 8 25 R 700, 5 SRR DN 15 281 1) 0 1 g Ve 7
FONERAE .

B ERAMY OB TR, ARSI 4 ANH
PR AR R T P RCHE . SRR H a. SEHHE
H d 23 HI4E 220, 283, 210 A1 210 nm 4 & AWK
o, SHISSCIRE I R Bse. SER 3 nkih gy
AR IR K — B, ke T LA R
A3 B K
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Validation for Contaminating Microorganisms Test in Bacillus Licheniformis Particles

ZHENG Xiaolingl, CHEN Shuangl, ZHANG Xinpingz, WANG Zhijianl(l.Zhejiang Institute for Food and Drug
Control, Hangzhou 310004, China; 2.Zhengjiang Jingxin Pharmaceutical Co., Ltd., Shaoxing 312500, China)

ABSTRACT: OBJECTIVE To establish a method for contaminating microorganisms test in Bacillus licheniformis particles.
METHODS Spread plate method was used in the control bacteria examination; the non-pathogenic microbes was counted in
nutrient agar and growth at 37 'C, the maximum acceptable count was suggested in 0.1% of total microbes; the sodium rose
Bengal agar and growth at 25 C was used to do the fungi count. RESULTS The method was accepted in validation test of
Chinese pharmacopoeia 2010. CONCLUSION The method can be used in contaminants test for Bacillus licheniformis
particles control.

KEY WORDS: Bacillus licheniformis; viable particles; contaminating microorganisms test
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