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Optimization of Purification Process of Qiangzhi Yishen Capsules with Macroporous Absorptive Resin
WANG Jian-cheng” (Linyt Food and Drug Inspection and Test Center, Linyi 276001, China)

[ Abstract ] Objective: To optimize purification process of Qiangzhi Yishen capsules with macroporous
resin. Method: Absorption ratio and elution rate of tenuifolin, paeoniflorin, glycyrrhizic acid and liquiritin were
taken as indexes to screen out types of macroporous resins. Effects of the concentration of solution, diameter-
height ratio and eluent volume on purification process of Qiangzhi Yishen capsules were investigated by single factor
tests. Result; HPD-100 macroporous resin was selected, optimum purification process was as following: the mass
concentration of sample loading solution 0. 1 g -mL ™', resin-material drug (3:1), diameter-height ratio of resin
1:7.5,sample loading speed 3 BV -h ™', decontaminated with 4 BV of water, and then eluted with 5 BV of 70%
ethanol, elution speed of 3 BV +h™'. Transport rates of tenuifolin, paeoniflorin, glycyrrhizic acid and liquiritin
were 78.55% , 88.62% , 82.47% , 83.15% , with rate of extract of 7.52% and drying time of 0.5 h.
Conclusion: This process can effectively remove starch, saccharides and other impurities in water extract, these
purified substances is easy to use in preparations.

[ Key words | Qiangzhi Yishen capsules; macroporous resin; tenuifolin; paeoniflorin; glycyrrhizic acid;

liquiritin
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LC-2010A Y 250 M AH 8 35 A ( H A 3 | A
")) ,AB135-S By 7 K (Fi L Mg 47 8 -4EH 2
A]) ,BT300-2) #Y1E i 5 (OR 2E 22 A% 5 i 22 A R 2
Al) ,TDL-5-A AL .0 Bl ( b S B2 AUER T ) o
Wl HAT HEAGM WA LR ETFEELARA
Al G IR R RS 2§ B E A RIEHARE &
4390 R i 7 B 9 O i Polygala tenuifolia ) 1 16
R B EBHEY AT 2 Paeonia lactiflora )T 1A | 5
BHEY H 5 Glycyrrhiza uralensis 1) 1 15 H3 FI AR 2%
D101,AB-8,X-5,S-8 R AL g 341 W | K i gl 10
HPD-100 # K ALB AR (i N = B AL TABRAF]) , 4f
W zE A R R (L IR A Y B A BR A E
fIt45 20121026 ) , 77 245 1 | H LR B A H B X5 B
b £ o 24 o K e BIF 9 B, it 5 0 il Dy 110736-
201337,110731-200614,111610-200604 ) , H i 2, i
PN LT i E TR 1] = 7 571 B <3 5 s i T
2 HAEEHER
2.1 EER A HIA ATy eI BGERR A AT CH
TR, N 8 A K RIS 3 W, R 1.5 b, i
B, WU 20 A U8, UE W € A B AR 2 o B kR
0.05 g-mL ™", B> (3 000 r-min"',10 min, F[[),
v, & H .
2.2 WM WAL HLiE & D101, AB-8, HPD-
100,X-5,S-8 K ALB AR, H 95% £ B 58 73 i K
24 WIF B IE AR, N 95% £ WE 8 35 1k 2 I W -k
(1:2) RGN 5 A M, Kk 2 To Rk
2.3 RARA R R E
2.3.1  HrtgaE R OR RO i AR R X
Rt 3 R R B 1 g LA X TR A . U
R IR A R W R, A3 DN AR AR R
AR T A e 25 R L KR 78 T AR T 4y
BRFEEEIE S, A 10% &AL 50 mL, N
PR 2 b, v, FHER R A Y pH 4 ~ 5, F K AR A1 Y
IE T R R 4542 03 R, Bk 50 mL, & IJFIE T B,
IR ZE T, 3R T WY B3k 40 i O 72 o e B & 25
mL i, I B E A E 2 4R ST, A5 A A
W 3% &1 R 10 WL, 3 3l A0 BT EE-0. 05%
BV W (70:30) , Wi 1 mLe min ™", K 0 % K
210 nm,
2.3.2 ASZHF ORGSR AREONT 250 X B A A i
Pl B 60 mg« L™ (1 X6 A Sl A0 V0 o N 2 TR BB 00
WS e, 43 5 BT 25 mL S b i BB E 2 2
FE B4, A R . B S O #E AR 10
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mL-min "' # % K 230 nm,

2.3.3 HHER HEE BERRHREE CHRER
et BT A, T 70 % TR 43 S ) A B e R R 43 )
420,200 mg- L~ 4 %k B A W CH R R A = H
R BT /1,020 7) o MBS R G A R 23,2
T, g S AR R 10 L, WA S (A) -
0. 05% B (B) B BE PEME (0 ~25 min, 11% ~19% A
25 ~60 min,19% ~30% A) , i 1 mL-min ™",
WK 237 nm,
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2.4.1 HAS WM H L HIRBORE S £ 0.2
gemL ™' B BV BUE AL B A Y SRR
RG2S 10 mL, 43 5 & T 250 mL #EJE R, A O IR
W BAE AR R, 25 G % A B35 W 100 mL, % 77 B FE
2 h, i E 24 h IR AWHE U, #0203 IR ik
S I b E WORT DR W P A TE bR o A, LR L
ZEHL WK D101, AB-8 , HPD-100 # K FL %) g Xf 4 Fif
FEARPE A0 1 0 A b W B AL T X5, S-8 AR AL
WG o

F 1 RE K PLAR B X 3R 7 1 00 e T 4R R 0 B 5 L R IR
Table 1 Static adsorption ratio of Qiangzhi Yishen capsules extract

by different macroporous resin

) b /g L

j(?LHJHh et di- R A e e e

guntEaE R AT R A
D101 5.42 2.05 4.65 4.93
AB-8 13.12 2.85 5.05 4.14
HPD-100 12.26 5.22 7.95 7.49
X-5 4.38 2.36 3.29 3.02
S-8 2.15 1.07 2.92 1.44
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2.4.2 AW -VEBEE 5 HRE BUAL R HPD-
100, AB-8, D101 7! K £L # fI5 45 20 mL, ¥ 7% %é 4
(1.5 em x11 em) ,HL 0.2 g-mL ™" FREVE 4 6, 5303
100 mL, %L 1.5 mL-min " 38 & B 5 A, Wi 42 0
o sk 100 mL ¥ B, 4k I 70% &, % 100 mL ¥
JBE, e BE ¥4 o 1.5 mL - min ", 3 i £ 7K Pk
W e BV W, # 2.3 TR J7 bk E 4 P48 br il
ST, R 2, LRE IR 4 Bl ARt A 1 R
B A E S ] HPD-100 % K FLA g .

2.5 #difk T 2%E%

2.5.1 LA TR HE BiAb B Y HPD-100
RURALB G 4 6y, 843 20 mL, @ L4 4E (1.5 em x
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Table 2 Kinetic adsorption and elution rates of different

components from Qiangzhi Yishen capsules extract
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Table 4 Investigation of diameter-height ratio in purification

process of Qiangzhi Yishen capsules extract

R R VAT e R/ %

L B /g L

ek Ay (Y10
D101  AB-8 HPD-100 D101 AB-8 HPD-100 A0 M A ISESR:S HHE® H A
A B R 4.96  12.02 11.74 90.47 92.58  94.27 1:3 9.21 4.05 4.99 5.16
ISESRES 1.37  2.18 5.14 92.32 93.74  96.66 1:7.5 11.74 5.14 7.58 7.02
R 4.41  5.78 7.58 85.27 87.16 93.41 1:25 12.26 6.27 7.80 7.19
H A 4.32  4.09 7.02 90.13 88.20  95.85
0T A0 AR R R R, AT 2, X 2 Rl

VE - S A O B = RS — 0 R R - K B
WO ) /R R B MR = R B P R B/ RE
A — Ot R T — KV R ) ] X 100%

11 cm) B 0.05 g-mL ™" FAEW 200 mL, 4t 4 £, B
Hop 3 M4 ZE 0.1,0.2,0.5 g-mL ™" 4 iy I
FEWE L 1.5 mL-min ™" 38 5 4 B A BEAT S0 25 WM,
WSO i R, 43 D b R RN B R A e B R
Sy E AR LR 3. LRGE R, R DRERO A
W 0.1 g-mL’]O
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Table 3 Investigation of sample solution concentration in

purification process of Qiangzhi Yishen capsules extract

fiiga3)'s FL I B 4t /g L

Jgml Tl gnbm R AT W B
0. 05 11.74 5.14 7.58 7.02
0.10 11.98 5.07 7.60 6. 84
0.20 10. 82 4.65 7.03 6. 40
0.50 9.96 4.08 5.91 3.44

2.5.2 MR HUE WAL FRAY HPD-100 # K
LRG3 6y, B0y 20 mL, 1 eG4, W RS AR B L 4y
WA 1:3(2 emx6 ecm),1:7.5(1.5 em x11 ¢m) ,1:
25(1 em x25 em) JHLO. 1 g-mL™" FEVR 3 0%, B0
200 mL, Pk 1.5 mL - min " 38 12 B4 i FE 2E 17 30 S 0%
B, WSRO LR R, D b A YR RIS VR 4 i A
SR LA R IR 4. BB R R 23 R A Tk
JU R, HL S BR Tl R AR 7 i K AR e L 2 R
WG, BOEBER IR AR AE G b 1275,

2.5.3 MR RCE AR HPD-100 &K LA
§20 mL, @2 (1.5 em x11 ecm) , B 0.1 g-
mL ™" FAEW 100 mL L) 1.5 mL-min "3 35 B R84,
WS W, RS mL WA 1wk, SRR 20 1, 4l
NI D= O = o S R R e R LB (=R T 1 |
AWK, W 1. 253 BoR NS 15 4y FF 46 21
W A BRI ER NS 1Ty LR AT 245 S B
£ , BLI R A I R B R, T BB AR

Ir IRV A R R bR o OB E fe K AR T g B AR S
AR 301,
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Fig.1 Leakage curve in purification process of Qiangzhi Yishen

capsules extract

2.5.4  REMUE MDA PR HPD-100 7Y K fL
WG 3 6y, By 20 mL R4 H (1.5 em x 11 em)
BUO. 1 g-mL™" FAEH 3 4y, By 100 mL, 23 5L 2,
3,4 BV -h ™' B A UACAE R, T E R
FUA W 4 PR AR B 1 & . 25 R R L bR R
JE R 2,3 BV-h U, 40 M AR R AT 254 8 ek
B et JLF A 4, R R B Y L W B N
PESEIE R 4 BV -h ™ B, 4 Ff 4G AR B4 1 LL W B B3
BETW., A %E, % LM 3 BV-h ™'
2.5.5 PEMLAIME  HUE WAL FRAY HPD-100 # K
LSRG 3 0y, A4y 20 mL, {3 A (1.5 em x 11
em) B 0.1 g-mL™" EAEWE 3 4, & 43 100 mL, L)
3 BV-h ™' 38 o B R AR . Bk 100 mL gk
A3 AR FL A8 30% ,50% ,70% 1) 2, FELS e 4% 100
mL PERG B OB A5 R LR 5. R F IR,
e T0% 2 T AP

2.5.6 PEBLRIHE  RE #iAbEEAY HPD-100 A4 K
LA AR 20 mL, {23284 (1.5 em x 11 em) , B 0. 1
g-mL ™" FEEWK 100 mL, L 3 BV -h ™" {37 58 i
REAE AR it W, Ik 5 BV (100 mL) BEJBE, 4k DA
70% Z, T 8 BV Pl , Ve s BE Y4 1.5 mLemin ™",
Ve EE 1 BV W dE 1wk, 1A 5 0y 7Kk 1 I W 10 45
BOR 4Bk 2.48% , 3.49% , 3.32% , 1.04% ,
0.75% ;Molish JZ W 1T 3 £ 2 FH M, J5 2 i 2 B
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Table 5 Investigation of eluent concentration in purification process

of Qiangzhi Yishen capsules extract %
SR VLA
s E MBI AT B RN
30 29.63 91.02 30. 15 73.47
50 63.98 91.34 71.89 93.13
70 91.77 93.36 88.93 94.25
90 92.25 94.74 91. 81 93.47

W7 CWEPE R T 4 F48 b B 43 10 % i AR R
2 Nl N BB T S T o= Y
4 BVEF, KV [ 91 © 820, Molish Jz i 5 [f]
PR, UL IS V8 Ry 45 44 0 B VR 52 4, OB a2 ik
4 BV YEfBiBRZ . 70% LB REE 3 BV B, AT 2591
HEH VR R > 90% ,70% W ik 5 BV
IF L4 A B DR Y > 95% |, BE PR P R B &
R TR, U B R I R ) A AR o3 VR T 5 4 L
WisE NN 70% L WES BV B,

, 100 5. —e—mbEERY
s 80 4 e oy
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Fig. 2  Investigation of eluent amount in purification process of

Qiangzhi Yishen capsules extract

2.5.7  VEMLERE  BUE WALFRAY HPD-100 # K FL
BAg 3 17, B4y 20 mL W3 (1.5 em x 11 c¢m)
BCO.1 g-mL™" FEV 3 6, &4 100 mL, #2439
T A AT MR, ok 100 mL BERG, 43 51LL 2,3,
4 BV-h™"[5i I 70% 2 BE 4% 100 mL P, Wi &
CPEVRME R o 45 R & BV Bl 2 BV -h L4
ol 853k 8 % S e, AEL 0 MG 38 0 LRI AIR s ok O
JE R 3 BV-h ™ B, 4 Bl 4 vk B R 5 Uk I R 2
BV h ™ B AH2E A K Ve B B2 4 BV -h Ui 4 il
J A3 VR A R N o SO R VR 3 BV-h T
2.6 uEilE  HUC WAL R HPD-100 Y KL
JIE 20 mL, Wi e A, He AR R 1 T 28 A R ik AT Bh A TR
B RIVE B, T i AR R AT 2 R
0 5 B 4y Wk 79.57% , 86.19% , 83.42%
82.74% ,F WLk my itk T. 2R W17,

2.7 difeWvEE g Boma  E AT H R R BOR
2 {5, B4 100 mL, 1y LA 4R T4, o) — i #%
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W) LA G e T, 3 SR 2 T %
2.3 WUR 5k E , 45 A5 R 40 ) o 4 i e R
1 82.83% ,78.55% , A5 25 1F 91.28% ,88. 62% ,
i 85.38% ,82.47% , H #{F 87.26% ,83.15% ,
BEER34.27% ,7.52% , T HERFE] 2.0,0.5 h,
3 itig

KALKBE X Bk 25 el b se i 2 R TR
D5 il ) 8 B 98 A D AR SCIE $R 2 48 BR 4 XF HPD-
100 788 AL W B A% g 20 Ak 5 35 16wl e 2 i 3k L F
AT HEDKARE ) T 22T TR ARG, 451
RIIL & HAT L H B O 2 HPD-100 ALK AL AR
RAifbfs BRI TS A5, dimm ik 24 A
250 CH R CH B 4 R AR o B R R alifh
HIAH LG 25 1 25 5, BT ) 2 25 1 B, AT
BARGWAR G T 81500, AT K K B AR I R Al &, 5
B2 T 20T IR B A 7 R ) 220K, 38 & Tl R AR 7
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