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Preparation Process and Quality Standard of Heijialun Pingzhi Capsules
GAO Huijing' ,YUAN Yuan',FENG Wenling’ ,WU Jieru’ , XU Shaoquan®,ZHAO Jun'
(1. The First Affiliated Hospital of Xinjiang Medical University ,Urumqi,Xinjiang,China 830054; 2. College of Pharmacy,Xinjiang Medical University,
Urumgqi, Xinjiang , China ~ 830011)

Abstract: Objective To optimize the preparation process of Heijialun Pingzhi Capsules, and to establish their quality standard.
Methods Comparison method was used to screen the crushing methods of Ribes nigrum seeds. L, (3*) orthogonal test was used to
optimize the extraction process of Crataegus Fructus and Glycyrrhizae Radix. Microscopic identification method was used to observe
the properties of Ribes nigrum seeds powder. Thin — layer chromatography (TLC) method was used for the qualitative identification
of Crataegus Fructus and Glycyrrhizae Radix. Gas chromatography (GC) method was used to determine the content of y — linolenic
acid, the chromatographic column was Supelco™ elastic quartz capillary column (30 m X 0.25 mm,0.25 pm),the detector was a
hydrogen flame ionization detector with nitrogen as the carrier gas, the column temperature was 205 °C, the injection port
temperature was 250 °C, the detector temperature was 275 °C,the split ratio was 30: 1, and the injection volume was 1 pL.
Results Ribes nigrum seeds were pulverized by low — temperature ultra — fine pulverization. The optimal extraction process for
Crataegus Fructus was as follows:adding 10 times the amount of 70% ethanol, reflux extraction for 2 times, 1.0 h for each time.
The optimal extraction process for Glycyrrhizae Radix was as follows : adding 10 times the amount of water, reflux extraction for
4 times,1.5 h for each time. The microscopic identification of Ribes nigrum seeds had good specificity,with visible endosperm thick —
walled cells, endosperm cells, and stone cells. The TLC spots of Crataegus Fructus and Glycyrrhizae Radix were clear with good
separation,and the negative control had no interference. The linear range of y — linolenic acid methylester was 32.4 - 648.0 pg/ mL
(r=0.999 9,n=6). The RSDs of precision,stability,and repeatability tests were all lower than 2.0% (n =6). The recovery rate of
v — linolenic acid was 101.28% with an RSD of 2.94% (n=9). The average content of y —linolenic acid in three batches of samples
was 15.08 mg /g. Conclusion The optimal preparation process for Heijialun Pingzhi Capsules is stable,and the quality control method
has strong specificity,high accuracy,and good repeatability,which can be used for the quality control of Heijialun Pingzhi Capsules.

Key words: Heijialun Pingzhi Capsules;Ribes nigrum seeds;preparation process;quality standard
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1.1 {4z8

Clarus500 B A (3 354 (36 E PE A A 52695 1 &
RO 0 154 (35 [E Waters A7) ) s BP211 D 1, 7 K-
({5 ] Sartorius 23 /) 4 & K+ 432 —) s F8O AU = 7
RER AL (A6 5 A BB ITANER ) ) s FDV U G 40 #
M REHL (B T8 A 8 BR A ) 58002 7Y Hy i Y K 3 A
(b mTAOEIABETFALES ) s R201 BUERE 75 % % (| i H
i A ) R A BR A7) 5 CX31 24 18 s ( B AR
Olympus /A 5 ) ; WFH — 203B 85547 2 = FH £ 483 4%
(USRS A R R ) 5 CQSOA Y fE LA 75 i 1 1k
g (R PR AR, D385 200 W, 451% 4 40 kHz ) .
1.2 X%

BInG kR G s 2wy & m A R A L iS5k
100923) ; L (41524 110903 ), H L (454 110120) ,
YWl B s N TR 25k R A R A 5y - TR
FiZ g 5 BE A (415 o 110898 - 201605, 75 & K T
98%) , 4z 22 Bk XF FE i (L5 R 111521 - 200303, & &
KTF 98%) , H g 5 g £ 6 B (it 54 110731 -
200409, &K T 98%) , AEAL IR HR 5t (it 110742 -
201622, 7 & K F 98%) , H # g X B i (4L %
110723 - 200612, 1% & K F 98%) , LLA# X} B 245 44 (it 5
121138 - 200302) , H FEXT R 2544 (454 120904 -
200410) , Fy0 7w FE B 24 R E B B s R BE R
FH B 0 A (223 S0 e s H R il AT BRA | L5
T2370005, % S AME T 98% ) ; B BE A (%4l , /K A 4l
PN = 55 i 1B S B T
2 HEEHR
2.1 EmMCTEREFNEIZME
2.1.1 B At ey kA g0

FRECERITEHF 1000 g, 3t 6, o 3 4y 5% AR IR

FER TR AR, 3 47 SR FH 357 8 AT AR R A , WA 3 80 H 1 1)
YA, TR (%) , R A 35 (GO A & y -
SV JRRIR Y 55 o 235 R L 3% 10T L ARG TR ARk ek 1 1
o D 2 T E AL R L (P < 0. 05) fH 2 Fh 5 1k
KR e ARy y — WRRIR & T B 2 5 (P> 0. 05),,
X ] RE 55 A R I ) A G IR AR SR by -
STV JBR T R 40 A ) 15 A il 25 AN T T 0 o e
IR AR TR R
®1 EMCHUBENy - THRBSENEER(n=3)
Tab.1 Results of flour extraction rate and 7y — linolenic acid

content of Ribes nigrum seeds (n =3)

ICEA RO E LA
ERE(%)  y-LARSE(mg/g)  EAE(D)  y- BRRAZ(mg/g)
1 94.93 26.94 .52 26. 64
2 95.28 26.98 75.26 24.85
3 97.55 26.16 71.35 26.61
Yes 95.00+1.40 26.69 + 0. 46 75.04+2.42 26.03+1.02

E A AU AR LR, P < 0. 05,
Note: Compared with the ordinary mechanical crushing method,

P < 0.05.
2.1.2 LIBRRIZMm#

Z: HEAR TR W A 98 7 k030 R Lo (34) 1E
AR, X G BEAR R B (R A) L OB & (IE B)
R EET ] (P 3= C) #EAT % 58, R 5K L3R 25 LA
FEPHNG Lo 4 22 Bk S e AR Y& (BGE R
By 0.7 F10. 3) AR ARLE G PEH , O i e FEBE £R
ZMF IE SRR IR 5 85 0L 3, O 25 4 R I
Fe 4 0] W, R FEREE T 20 ABLC,, I A XTS5 52
Mo i 2 (P < 0.05) , 1 Al 28 B FIA 28 C X 45 S 5% i A
B (P >0.05) R A MA 78 T B e R T
720 ALBLC, BRI 10 F5 5 70% £ B, [ $2 B 2 Wk, B
1.0h,

F2 WIEREL,(3) EXRBEESKE

Tab.2 Factors and levels of the L,(3*) orthogonal test of Crataegus

Fructus
KF A& A(%) H%B(42) B % C(h)
1 60 10 1.0
2 70 12 1.5
3 80 14 2.0

2.1.3 HEARIZ(h#H

K H Lo (3%) IE 52 IR0 X H2 BOR B (IR A) ok i
(N2 B) A4 HUR ] (R 2 C) k7 %58, N R 5 KF I
55 LUH R & s AUKR B i CBCE 25050008
0.7 F10. 3) MARAREE S VAN, i i Fe A K 38 5 1. IEAC
W BH 545 R WK 3, Iy 25 g R WK 4. 7] W, fe
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HIKHET 250 A3B3Cy, I ZE A LSRRI B35 (P < 0. 05)
1M PR 2R B AIA 3R C X4 R0 A 235 (P > 0..05) o Ry
ZYA A T B E SR PRI 200 AB, Gy, BRIV
105K, IR PRI 4 UK, B 1. 5 he
R3 L(F)EXKKEITEER
Tab.3 Design and results of the L,(3*) orthogonal test

SRS Ve, HZTC 1+ 1 - I RUR SR %
TR EA TR HEEIR 5 Tl A s, ok
FEZTCL + 1 - I BURARVE W RNE A TR 2%
*6 KRBEBRBIZERLER(n=3)
Tab. 6 Investigation results of impurity removal process with

water extraction liquid (n =3)

., BE b(pg/nl)  REHEZ(%)  HEEY
= A B C 2ERE HER L HE WE #F
1 1 1 1 L83 7113 272 10.08 68.47 78.12
2 1 2 2 198  78.18 28.0 1175 7275 81.18
3 1 3 3 155 80.63 3.3 13.00 65.64 91.65
4 2 1 2 241 7418 27.8  14.33 82.73 89.01
5 2 2 3 296 78.14 20.0 1492 86.85 93.41
6 2 3 1 216 83.45 3.4 11,33 8108 90.67
7 3 | 3 190 85.60 29.4 1492 7215 99.51
8 3 2 1 214 7.8 28,3 13.42 76.87 90.18
9 3 3 2 2,10 85.08 3.6 1517 78.92 99.58
Lis K 206,86 223.35 226.42
K, 250.66 236.47 234.40
K, 227.94 225.64 224.64
R 4380 1312 9.76
#E K 256.95 266.64 258.97
K, 273.09 270.77 275.71
K, 289.27 281.90 284.57
R 3232 1526 25.60
x4 FESWER
Tab.4 Results of the analysis of variance
T LT 3 Flt p
FERR
L HE g HE LB HE L AR LB HE
A 318.66 174.10 2 2 159.33 87.05 19.19 19.19 <0.05 <0.05
B .74 4153 2 2 1637 20077 197 458 >0.05 >0.05
C 1871 11278 2 2 9.36 56.39 1.13 12.43 >0.05 >0.05
#ED 16.60 16.60 2 2 8.30 4.54

F5 HERRL(F)EZRWERS KT
Tab.5 Factors and levels of the L,(3*) orthogonal test of
Glycyrrhizae Radix

AP A GR) B (4#) C (h)
1 2 10 1.0
2 3 12 1.5
3 4 14 2.0
2.1.4 AREBRART LM%

SRR R Z X BRI ik (B0 ZTC 1+ 1= I
AR SRS TE NS R S ) T 58, LUH R
KR B 2 e S R B R CRGE R B 3R 0. 5710, 5)
FRAREE A TR B R WL 6. AT L, ZTC 1+ 1 - TR
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) N HER (N2 RiFd (Xt s,%) Bh

KRB LLE . - - .
AE(mgly) BREE%) LE ®EEx #p
BiFk Aok 19.10£1.27 98.00£1.50 14.52+0.96 96.67+1.87 91.83
ITCT+1-T4 1660193 85.22+5.23 13.70+1.26 91.21+1.40 93.10

13.89+1.51 71.30£2.67 13.82+1.48 92.01£2.65 84.47
KELH 135 13.62£1.06 67.92+3.16 12.98+1.58 86.52+3.58 88.41
(gml) 1:10 1514114 77.722.02 13.26+1.63 88.28+3.83 92.80

1:20 17.26£1.03 87.41+3.78 13.64+1.01 90.45+2.56 97.64

1:30 18.44+2. 11 88.42+3.15 14.28+1.53 93.35+3.21 95.71

A ZTC1%A,0.5%B 18.10£1.81 91.65+3.89 14.18+1.01 94.03£3.63 95.98

RE  ZTC2%A,1.0%B 17.36+1.08 87.90+3.04 13.57+1.68 89.99+2.24 97.08
l

LTC4%A,2.0%8 14.99+1.68 75.90+3.81 13.04+1.02 86.47+1.72 91.42

i 356 HH B 24 5 1R I, PRV 8 H B | Y R 1 FH
ATH S, R 6 AT, 250 5 25 U 47 Lu A7 o 1:20
(m [ VB RO B R A, KR R WO B R AR, 25
BV WOE B K PR AR 45 LU 1:20(m / V) 5
VBT I N ZTC 2%A F1 1. 0%B I H B R 14 B8 R 4
i, KR YO BRI, SR GV ot O R VB
FI A ZTC 2%A F1 1. 0%B.

i 1t 7 BRI R R S R A A T, LA
JH 10455 70% L BE R A2 2 U8, B 1. 0 h, U85, s
VA 4 RN 25 5 R 1. 10 ~ 1. 16 (60 ~ 70 °C) T
H O 105K MR 4 W, BRR 1L 5 h, g, 18R
WEERAE R 1:200m / V) ,JMAZTC 1+ 1 - 1T BURSR
THAERAR , UE L, VR 5 LA VS 8 G 01 I TR 4 R X 25
JEN 1. 14 ~ 1. 20060 ~ 70 °C) B E 5 BN RIK IR
OB e, 1 80 Hifi 5 5 LR B IR A, A% R,
TR S R AIL— 2R, Hohr, e | BIAS 22 e T 25
£ 352305124 19060203, 19060303, 19060403 ) A1
TR, %

2.2 EMCEERERERAEHRR
2.2.1 B A Bk

53 0 RN B R 2 TN 5 ) ARSI B R R
WF R A0, B AR B A b T K A SR, 35
B S W) B TR P e SR RE 4
I35 R WG (B 5% 2 M, AL IRl 20 2 Sy 1 [
Wl Z ML, W& R BORCIR Y, 2K 105 £ 40 i
FFI KT MR PR LA 1,
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L AFPEFE M 2. IRSLaIE 3. Bl
A AR B 2t PR E NS
E1 ERmersRRssE
1. Parenchyma cells 2. Endosperm cells 3. Stone cells
A. Ribes nigrum seed powder B. Heijialun Pingzhi Capsules

Fig.1 Microscopic identification pictures of Ribes nigrum seeds

2.2.2 HEBEER

LAt U RN AW 1. 0 o MG B FRE IS TR &
fifi 4 mL, #8755 15 min, J€5, IR 2 0. 5 mL, 7E A1
T2 VA VA5 Dy B SR TR T R o P R o) ol VA
1. 0 mg / mL FA 0] B A5 3 UL X B2 4 1. 0 g, %
3 T VB T 1 o 8 X R MR Fe A T T2
] 85 ke LA (0 ISP AR it e A ot i VAT % T 1 T
IOF ek X Rt A YRR o 3 A W B L 3 4 s s T ) — 3 )2
B b AR - SR TR - WRR(20:4:0.5,V/V/IV)H
JRIF N, I o 45 AR AR i i W i [T v, e S X R 2Y
A T YRR X R A VR 0 i R A7 S R [) 119 5 2T (B
S, H BT T T UL 2 A

HHRENT U BN 1. 0 g WG FRAE , INERAR 2 mL.,
405 20 mL, #7515 min, JEad, I FE T, FR A NG K
SO, 5 mL A, A 0 5t S VA 5 59 BBCH Bk i ot
BRI TJE 7K 2 Bl B o & v R 1. 0 mg / mL A9 X &
SRR 5 5 BUH B R 2544 1. 0 g, 3 I S VA T 45
T 28 X B2 R VU 5 e A Ty T2 L i 9 4
il e At T VR T8 1 8 P X L VR < A
S I A 4 Bl VRS T IR — AR L, DA i -
- LR TR - VKBEFR (10:20:7:0.5,V/V/IVIV) A
JEFFF, JIF BUH B W52 10 %00 50 R £ B 1
B AMEAT (365 nm) T RG o 45 F At 5t 1 TR €6 33%
P 7 5 Xt B 24 A s TR Ko R Y AR i A o o7 B
A R A B A BT s, EL AP BETE T4 PR LI 2 B,
2.2.3 GCHMEy- EHRBEA4E

1) 3% 5% A

EERE :Supelco ™A TEEANEH (30 m X 0. 25 mm),
0.25 pm) 5 K85 : S AR F A (FID) R I £ 5 80K

3B RIER 4

2. 3R HM IR
xF B o IR
A. LA B, H¥(365 nm)
E: HEREHE

1. Reference solution 2. Reference medicinal solution 3. Test solution

1. SR SRR R

4. Negative reference solution
A. Crataegus Fructus B. Glycyrrhizae Radix (365 nm)
Fig.2 TLC chromatograms

RS AR £ 205 °C 3 PERE TR BE 250 °C 5 46 0 2% U % .
275 C; 43 30 15 bR 1 .

2) VW 2%

X HEH VSV - By — SRR IR P IR X LD 16. 20 mg,
KE B ARE , B 10 mL 2 HER A, o B Sl pl o o v By
1 620 pg / mL B9, RIAS .

PRI BT EReR P EEX TR 19. 97 mg JEHFRAE,
B 10 mLA IR I R B R R 1997 pg/ mL 1Y
W, BN

PRI RSB NS WA, 5k 80 H I g %
FRAE , B IREEEER Y, N S BN 13E 4 b, $ T 20k
B BE I HORS B FR B 100 mg, B 10 mL ELZERAE
0. 5 mol / LE A SAN A 2 mLL, 60 ‘C/KIA 24K 15 min,
R R, R, 0 14% = AL B B RIS MR 2 mL,
60 C/K i BEFL 2 min, B, K5 % I AQE © 8¢ 2 mL,
PRHE , AL AN AL BNV TR 2 mL, 8540 2, N B R W0
R0, 2 mL, & 5 mL 2SR RS %A AR R
1 mL, iIE C e 25, RIARs),

BF T BRI T - He A O T8 4 R 2k
) B PR A o, e 3t V8 R 85 T 1 o % I P T R
W

3L

L BRI« 43 I AR B X R T R
VS VRN T, e 3R 0 i S R I 2, i SR
T P 4t SR A U TRORIOGE R VS R Ly — SRR TR
i PR B B[] — 350, 5 ot v LA 2 43 Xy — I JRRIER Y R G
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203 ﬁ 204 .
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| 0 ' L Lﬂ
0-3 T T I_))/min 1 l .;AJ L_))/min e - s L/ min
0 1 2 3 4 5 6 7 8 0 1 2 3 4 5 6 7 8 0 1 2 3 4 5 6 7 8

1. e E VB (RAF)
B. Bk dn i ik

A. SRR SRR

2.y — LHRERF B
C. PP BB Sl i

3 SHEGEE

1. Methyl heptadecanoate (internal standard) 2.7 — linolenic acid methyl ester

A. Reference solution B. Test solution C. Negative reference solution

Fig.3 GC chromatograms

T, H P BOE T8, RIr ik L v R 4F 1
UL 3.

2R M O R 4 41 SRS B W IR AR ke TR A R
0.1,0.5,1.0,1.5,2.0,2. 5 mL, 50 %8 5 mL & &,
TNNARES I 1 mL, JINIE CUe 2 25, 4% Lk ek SR b i
DU o LIS BEGT I VR F v B (X, g / mL) A Al A %
HES VA TR 5 PN B TR 0 T AR B (L () SR A bR iR 47 2k
PERN A7 Y = 0. 0024 X - 0. 024 2(r=0. 9999,
n=6) G5HFH ,y — TR H ER T 5 v B AE 32. 4 ~
648. 0 g / mL 35 Bl P 565 BE it V5 R DA s s YR 0 v R
Pt e R R AT

2 IR R 8 W A ) R AR, $ R
TSR T S R I 6 UK, G S e 1T AR 45 SR Y RSD Sy
0.27%(n =6) , FWENEH L RIT .

o MU - UIR]— 4 (4524 19060303) 2 £
VR e N AW S B PR OE 4% IR Dy A
B A, il T E R R i E 0,2,4,8,12,24 h B 4%
R SRR SR E S d, IS H N ATE
B4 %5 3 o 45 R 1Y RSD 433124 0. 18% (n = 6) F10. 29%
(n = 30) , % WA 5 1 W% IR T il E 24 hfa e M
RA4f.

MRS« B —HIE (4154 19060303) 2114
VNG I HE AW 6 1, 4 b Ty vk il A K A TR e
R S R A I S T i 0 TR AR 5 SR 19 RSD Sy
1.34%(n =6) , KW L EE R

TR el 56« B ] — 41t (A5 4 19060303 ) 22 i1
TR BEN Y (y — WRRER R i R 15. 17 mg/ g)
O, B3y 15 g, Fe b 3R At V5 R A 8 s o 4 2
BOHET, B EJERO0. 1 mL, BEEA, 40 34, %
34y, 2 BKE % A 0. 40,0. 50,0. 60 mL 7y — JF JFR R H
Bk 0T HE AV, A AR I, H LR £ 15 45 P R A
TR NSRRI T,
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®7 v- TRERPBEEMFELCKIKEER (0 =9)

Tab.7 Results of the recovery test of y —linolenic acid methyl

ester (n=9)
HHAE(mg) WAE(mg) MEE(mg) WRFE(%)  X(%)  RSD(%)
1.05 0.65 1.70 100. 00
0.87 0.65 1.50 96.92
0.94 0.65 1.6l 103. 08
0.94 0.81 L.75 100. 00
0.96 0.81 1.81 104.94  101.28  2.94
0.92 0.81 1.75 102.47
0.97 0.97 1.98 104. 12
0.89 0.97 1.83 96.91
0.92 0.97 1.92 103. 09

DFES Ty — RRFR I 5 I

B34t (354051 19060203, 19060303, 19060403 )
BINC P ERI BN Y, £ VAT 30y, 3% LR Ty kil %
P AT, #e L3R (A A5 P R R S 2 2R 3 LA A
Hy — RRAR & 43 ) 49 (16. 35 £ 0. 75)mg / g, (15. 13 +
1.21)mg/ g.(16.06 + 1. 03)mg / g, #4147 15. 84 mg / ¢,
WAy - WRRIRAY & 8N 15.08 mg / go i3 A H
y — WKL & & =y — WRRIR H R & & x 0. 952,
3 it
3.1 EmCTERERENN

TR0 Ay s A S b DX PP AL T A 2 A b
12 R Y — TR AR o RN R R RN R R M
Je Y R o SRR SRR L R
e BAPUEA G T S kol AL BTk Bt
JgeE HOBE PR S 25 3 VR F DO RIS P AR I 2 S I
RIS A, DURIE R AR 2, g MR g rh 2 LU A
N ELZy PR RR T 2 RO AR 2 R R & U7 h 2
il 55
3.2 EmeHmEaERun

AT PR BE IR B ALY R AT DA =
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D) 2B AnC A & A BA YUl ok A AL AR FH 8 4A Ak
WAL 20, e iR B IS B R X R A 380848 0 2) K &
PR UL, o e MR A T AE R o 3) R M 7 I 4 v ik HLA B
FIEIAEF o ARy R AN AT B 1k PR 35 o 4 i S50
B RS ZE 38 AT O AP SN C A AR e A RO
G310y = WERRTR S R NSk F = B IR AR T PR 4 2
Ry R T R B T A BRE 2 /0 B SRR R A, BE R
HOB R Ay — KR % 525 & 5 2 NG 1 ) i
ks
3.3 WE HERRIZIEmERE

& 22 WK R LA R B 0 S B RS R 2, Ho
BRI VE LAY, ORI BB BE P2 i 1 ) A o L A
JoT R B E AR bR ORI b DL 4 22 Bk i SR
B & RN I R I T 2 R A R e b o H R
1% Sk H B v 2 ¥R Big S BHL LR 3 Ik ok A R AT 1 i 32 2L
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