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Abstract; To develop a quality standard for Shenzhu Calcium Supplem Granule. The licorice, Atractylodes,
Codonopsis were identified by thin layer identification ; Determination of Vitamin D, in Shenzhu Bugai Granules by
HPLC. Determination of Calcium in Shenshu Bugai Granules by Atomic Absorption Spectrophotometry. The lower
layer solution of chloroform: ethyl acetate: methanol: water (15:40:22:10) and 10 C or less was used as a
developing solvent, sprayed with 10% sulfuric acid ethanol, heated for 5 to 10 minutes, and examined at 365 nm.
Can be identified as licorice; toluene: ethyl acetate: formic acid (20:8:0.5) as a developing agent, spray 10%
sulfuric acid ethanol, 105 “C heating can identify Codonopsis; chloroform: acetone (19:1) As a developing

agent, a white surgery can be identified by viewing at 365 nm. The spots of TLC were clear, which could identify
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licorice, Codonopsis pilosula and Atractylodes macrocephala in Shenzhu Bugai Granules. The linear relationship

of vitamin D, was good in the range of 3. 125 ~ 100 pwg/mL,and the average recovery rate was 94. 83% with RSD

of 2.77% . The content of calcium in shenzhu calcium supplement granules was 8. 76 mg/g. Calcium has a good

linear relationship in the range of 0 ~ 18 pwg/mL and RSD of 1. 75% . The content of vitamin D, in shenzhu

calcium supplement granules was 0. 0248 wg/g. The method is simple, accurate and reproducible, and can be

used for the quality control of Shenshu Bugai Granules.

Key words: Shenshu Bugai Granules; thin layer; high performance liquid chromatography; atomic absorption

spectrophotometry ; quality standard
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fie. 7K (15:40:22:10)10 °C DL R BCE B T 2R AR AE
R JRFFR], JRIF B BT W% 10% AR IR LB, JIn#k
5 £ 10 min, B 44365 nm FAIL(E 1),
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1 BoH BB HR W ;2 — 4 3t = HER DU R A
5 H R B2 R
1. Licorice deficiency negative control solution;
2 —4 Two, three and four batches of test solution;
5 Glycyrrhiza reference solution
B1 HEHREZ@EE(Z5 365 nm)
Fig1 TLC identification chromatogram of Glycyrrhiza

uralensis Fisch
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1 . Dangshen reference solution ;
2 Negative control solution of Codonopsts pilosula;

3 =5 Two, three and four batches of test solution
2 RSHEEIGIERE
Fig 2 TLC chromatogram of Codonopsis pilosula
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1 mL PN AR

2.1.3.2 BAMEXTERAGHI A U FOR Y B HEAE
it [R5 il 5 B P X TR

2.1.3.3 XTHE ML BRI,
HEARE i 1 T Ach B 2 ) 5

2.1.3.4  HREEH] IR EIREE AR S L,
A3 TR — RS G )ZE A I, L= SR o T
(19: 1) fEA IR, JBIF, BB, BT, & %4



Hp ]2 2% 7K 2020 4F 10 H 56 54 55 10 11

Chinese Journal of Veterinary Drug - 19 -

365 nm MR 3) .,

1 2 3 4 5

1 B AR BAPEXT HR I ;2 — 4 3t = HER UL R A
5 RS B Z R T

1 . Negative control solution of Atractylodes macrocephala

2 =4 Two, three and four batches of test solution;
5 Atractylodes macrocephala veference solution

B3 BAHERESEEEZE (L5 365 nm)

Fig3 TLC chromatogram of Atractylodes
macrocephala (UV 365 nm)
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HEI 2 mL BT 25 mL AR, 01 mL 803K
W, MK 2 20 B 4850, A5 Bt o V2 V8RN BR M o i
W

2.2.1.3 ZAXMBERAE S T 100 mL &
AN 10 mL 7K, FI S mL # R R 5 oK = 21
FEAT, NS B 2 mL B T 25 mL 5T,
B 1 mL, MUK B2 ), B,

2.2.1.4 MERE HIOAREFWRIBOOEETTHE
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JEICRE W BN BE AT INE 3 Wk A bRt 2y
2y =0.0177x +0. 1072,r =0.999836, F57£ 0 ~ 18 pg/mL
T NP R RAF

®1 EIREH LR

Tab 1 Calcium standard curve data

FRUERE R/ (g + mL™") ABS S HE (pg - mL™")
0 0.1099 0. 1491
6 0.2113 5.8756
9 0.2649 8.9028
12 0.3191 11.9612
15 0.3725 14.9717
18 0.4286 18.1395
ABS
0.5
04 =0.0177x+0.10[72 __e

’ R=0.999 —
0a ,10)364
. /

0.1

0 5 10 15 #JE20 pg/mL

El4 $StRfERZ

Fig 4 Calcium standard curve
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2.2.1.7 HEMRE KRR —H 2 A%b
FHITURE 6 1y, i A i i W00 ) 45 YA AL B I S
FEG S R E R AR EEN 11,79 my/e,
RSD }2.13% .
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Pl A S, RO AT AL B 4, i R
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Tab 2 Contents of calcium in different batches of

Shenzhu Calcium Supplem Granule

E11RV ¢ FEA A4S &/ (mg - g7')  RSD/%
20180324 10.56 1.57
20180328 11.20 2.20
20180418 10. 45 1.31
20180513 10.78 2.73
20180715 10.82 2.36
20180717 11.01 2.25
20180725 10.96 1.41
20180728 11.39 1.52

I 10.95

AR I 5E 25 2R, B8 NP2 5 1 Y 80%
MR s BB, 2 AR A JBORL Hh BT 5 4 B 5 i

2.2.2.1 MGREM WA, HEE UK (98:2) 568
TERE . WAT054275 C18 A5 Kl K :264 nm
2.2.2.2 ARMESIEIRATTHIE KRR PR VD, bR UE
a5 mg T 5 mL A5 INE C beis gt w2
IR $55) 43 C=1.0 mg/mL i VD, FRAEI 459
MHORG 2 1 mL BT AR ML (AR,
HI SR AR IS e 7 2 10 mL 28 50 P F 7 B & %1
JEFES) 45 C =100 wg/mL 1Y VD, ARAETAER , M rh
K1 mL & 10 mL 50, R ERRE
ZIE $205) 45 C =10 weg/mL IFRIE THER
2.2.2.3 JFUBLZGAETR SIS R AR VD, JRURE
2y 1 g THIEHIZMAP 25 mL 1IEC B, #E7H HLH
30 min, i ¥8 % 25 mL F IR, FHIE C Bk 2 2 %1
FE A, NHRE R mL B KL E T
HI S A AR T e B 28 10 ml &5 0 OT 6 B 2 %)
FE 35,

2.2.2.4 A VA VR B A KT R R T
PRI XS B (SR AN BORLER VD, )20 g, B
50 g, 53l E T HERIE T, e S 150 mL, &
FPEEL 30 min, 2 U8 278 K ML, DRV HE T S H
MV AR RS 2 5 mL AR MITM B E 21, 2
5], B4,

2.2.2.5 MWEZE RIEL VD, ARAES JFRZY |
PP T HE i B At A, 17 0. 22 pum LB S Aot

8.76 mg/g. U8 ALK A vfE i ARG HERE 10 WL, B BRE
2.2.2 fAF DML A AR 20 L, ME ISR AR, BAS:

0.008

0.007 £

0.006

0.005 £

Eé 0.004

0.003 £

0.002 £

0.001 w

0.000

0.60 2.60 4.60 6.(I)0 8.60 10..00 12.‘00 14.‘00 16.‘00 18.‘00 20100 22..00 24j00
i} i
E5 #45%EDicAER

Fig 5 Vitamin D, standard



Hp [ B 25 %35 2020 4F 10 A 58 54 4 10 1)

Chinese Journal of Veterinary Drug - 21 -

0.022 4
0.020 1
0.018 ]
0.016 1
0.014 4
0.012 1
0.010 1
0.008 §
0.006 4

0.004 4
0.002 4
0.000 7

AU

0.00 2.00 400 6.00 8.00

10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00
I i)

Bl6 SARIGHMLEESR D,

Figure 6 Vitamin D, of Shenzhu Calcium Supplem Granule was negative
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Fig 7 Vitamin D, in Shenzhu Calcium Supplem Granule

2.2.2.6 HrfEMZRHE B C =100 pg/mL
B VD, b5 T AW, KR B B A5 3] 50,2512, 5,

6.25.3. 125 wg/ml — F 5 A [6) 4k BE B9 A5 1 A I
W6 USRI BRIERE Z B HERE 10 oL, B4 F47
WL, 15 5 fE #2857 F2 y = 36300x - 9110, r =
0.999997  4k/f: % D, 7E 3. 125 ~ 100 pg/mL i H N
LYERR R,

2.2.2.7 REERNE  BCEIRWE N 25 ptg/mL
X SIS ERE 6 YR, BRIK 10 L, R RE
K& RSD H2.20%

2.2.8 EHEMRE PRI —H I S AR KNS R
FE 6 D, Fe REAI S S VAR A i 25 TR A 3
FESL TR VD, B F i, 450073 5 5 0. 03067 pe/g,
RSD 4 3.37%
2.2.9 wmplcFegmlE FREUR—HE R B S R
SARAMEIORL (Friead 60 B )6 4y, E:y 50 g, 8%
JEor MRS T i A R D, SR K 80% .
100% ,120% MY EIMALEAE R D, i fh, B4 Ji it
AR & AR B JERE 20 L, I 04 i AR
gE LS4 [ RN 94.83% , RSD 1 2.77%
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®3 HEFRD, OKEMNE

Tab 3 Determination of recovery rate of vitamin D,

o mees POFE uen weR iR
/(mg-g™")

1 50 0.00030 0.000222 0.000252 90.5
2 50 0.00030 0.000222 0.000252 95.6
3 50 0.00030 0.000278 0.0003078 95.5
4 50 0.00030 0.000278 0.0003078 97.5
5 50 0.00030 0.000336 0.0003634 96.9
6 50 0.00030 0.000336 0.0003634 93

TR 94.83333
RSD/% 2.77

2.2.10 HEPHAEEZDHETANE 2 HIFRE
8 AN S AR MG UKL, 4% 16 2. 2. 4 T5UF il
AR A TR R AL B AR AL YA T A B PR
By, M 2,201 WUT 3% 4 20, 4 50 2 A
20 pL,ic s A IR A R i AR R Dy
o, AiIRNE2,

x4 FERHXRSARIEHMAPLEER D.HEE
Tab 4 Contents of vitamin D, in different batches of

Shenzhu Calcium Supplem Granule

(177 FEf T VD, 958/ (pg - ¢7')  RSD/%

20180324 0.0313 2.93
20180328 0.0316 2.69
20180418 0.0299 1.89
20180513 0.0320 2.88
20180715 0.0291 2.43
20180717 0.0311 1.82
20180725 0.0319 2.66
20180728 0.0307 2.30
T3y 0.0310

R 2 5 S, B 8 AN 255 2 1 80% £
HE R, SRR T S 4E A D,
FEN0.0248 wg/g.

3 54 R

B R E TR IR 2 5 EDTA 285 1%
SE AR S K AR BRAE I G, 250K 5 I, 45
VEDR 25 RT3 H AR BUEEAS & 5 im0 S FR A0 48U A3 I

AT BN 45 R A a2 5 A8 AR B B T g%,
HHRAE R v 5 B AT ULTE 1L 08, o BB 8
AT EIEE ORI R IR I E
TWREITE BRI A 25 SR TR
DASE S8 i F T LA e B0 1 A T I
B TR AR R RS T 2 W A AL B
BT G 7 H A0 5 LS 2 25 SR A S B 4, vl LA
FHAG B0 ZZ L YR AR S0 TS AT T 25 9 v S A o
P
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95% W4, 23 Tk d B 58 KRG Ik
BICRIE B AT, 7T T SRS UKL th 4E 4 2 D,
4 BT s
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