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Abstract: Objective To optimize the water extracting and refining procession of Sijunzi Decoction Granules (SDG). Methods The
orthogonal test method was used to study the four factors including the soak time, amount of water added, extraction time and
frequency by taking the dry extract yield of the medicinal materials and contents of ginsenoside Rgi, Re, Rby, glycyrrhizic acid, and
liquiritin as indicators to optimize the water extracting process of SDG. To optimize the alcohol precipitation process of SDG, the
factors including the concentration of the medicinal materials, alcohol content, and time of alcohol precipitation were investigated. The
extracts before and after alcohol precipitation were compared by intervening spleen deficiency syndrome pharmacodynamics
experiment. Results The best water extracting procession of SDG was soaked for 60 min with 10 times of water, decocted three times,
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30 min for each time. The optimal water extraction by alcohol sedimentation process was to concentrate the filtrate of water extraction
to 1 mL, which was equivalent to 0.5 g of the original medicinal materials, with 80% alcohol content and 12 h alcohol precipitation

time. Compared with the model group, the activity of salivary amylase and the conent of serum gastrin in the water extracting group and

water extracting by alcohol sedimentation group of SDG were significantly increased and could improve the absorption function of

xylose in small intestine of rats with spleen deficiency syndrome (P < 0.05); Compared with the water extracting group of SDG, there

was a significant difference in D-xylose excretion rate in the water extracting by alcohol sedimentation group of SDG (P < 0.05), but
there was no significant difference in activity of salivary amylase and content of serum gastrin (P > 0.05). Conclusion The alcohol
precipitation process is not suitable for refining of SDG. So the water extracting process is finally selected as the best extraction process

of SDG.

Key words: orthogonal design; spleen deficiency syndrome; Sijunzi Decoction Granules; water extracting procession; refine; Ginseng

Radix et Rhizoma; Glycyrrhizae Radix et Rhizoma; multi-index evaluation
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25 min, 19%~24%Z.JiE; 25~40 min, 24%Z.Jif;
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RENRBIBR (254 nm, E). HERMXIRIAR (254 nm, F) B9 HPLC
Fig. 1 HPLC of samples (203 nm, A), mixed reference substances (203 nm, B), Ginseng Radix et Rhizoma negative control
samples (203 nm, C), samples (254 nm, D), mixed reference substances (254 nm, E) and Glycyrrhizae Radix et Rhizoma negative

control samples (254 nm, F)
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Fx1 KRIZEXHBZIHEER
Table 1 Orthogonal experiment design and results of water extraction technology
RS Amin B/ Cmin DK AR5 mee ) Xi Xe  Xel% Y
Rg1 Re Rbi HEER HEH
1 30 (1) 8(1) 30(1) 1(1) 085 125 0.32 1.57 2.80 2.42 437 19.94 4113
2 30(1) 10 45(2) 2(2) 046 119 09 1.24 4.89 2.55 6.13 2240 46.45
3 30(1) 12(33) 60(3) 3(3) 142 125 0.96 14.47 5.46 363 1993 1896 7259
4 60 (2) 8(1) 45(2) 3(3) 112 095 0.93 1287 4.35 3.00 17.22 11.78 58.28
5 60(2) 10(2) 60(3) 1(1) 022 017 129 4.95 1.92 1.68 6.87 6.29 2855
6 60(2) 12(33) 30(1) 2(2) 131 158 149 1490 6.61 438 2151 23.68 84.62
7 120 (3) 8(1) 60(3) 2(2 083 037 059 3.28 6.00 1.79 9.28 17.73 40.97
8 120(3) 10(2) 30(1) 3(3) 155 1.09 1.99 1041 351 463 1392 4234 8941
9 120(3) 12(3) 45(2) 1(2) 1.06 094 0.76 7.85 3.22 276 11.07 1448 49.55
K1 160.17 140.38 215.16 119.23
K2 17145 16441 15428 172.04
Ks 179.93 206.76 14211 220.28
R 19.76 66.38 73.05 101.05
R2 KEIZHESHER . OWHEMEGER, BERERILZN
Table 2 Variance analysis results of water extraction A,B,CiDs, BN 10 fZ & 1/KIZ29 60 min, Fi# 30
technology min, B 3 K.
WERI  mZEVIM AR FE BEE 223 KL ZHAERE 7S iE e g R
A (%) 655118 2 10000 P>0.05 AEWR I ST REE, 42 IR T L], RS BRI AL T &
B 7530208 2 114946 P>005  Zjjf (AZ9g. [IAR9g. HKE9g. KHE6Q,
c 10211984 2 155880 P>005 10 fiHk{fKIRIL 60 min, I 30 min, M 3
D 1703.0107 2 25.9955 P<0.05

Foos(2,2) =19.00 Fo(2, 2) = 99.00
THKIEBER R PR D (RLEIRED >
C (BIZERE) >B (h/KE) >A GRETED,
B HRFZAFRKFREEK A As>Ar>A1. Bs>B>
Biv C1>C;>Cs. Ds>D,>Ds, ZiREHINE T
KR T 2N AsBsCiDs. 3R 2 T Z0HTR W, D
R 2 KRR B R (P<0.05), H4 3
MREH LR EWFW (P>0.05). ZEAKET S

%3

W, HIFEW, WA EHMATE=E RN 1.08~1.10
(60 C), HZTJ% (0.08~0.10 MPa, 80 C) Jk
TR, 2007 BUR HAFRIE R

BT 3 IRE XL, W Rgr. Re & Rby $2HL
L2 KT8 4.99 mglg, RSD 4 2.42%; HE#R
AH RS EL R 2 FI-F- 25118 4 20.86 mglg, RSD A
3.88%; HEFT-IMHE N 43.33%, RSD K 2.51%,
HA R34 70 W35 1 % e, RI1Z0K$E T2 A vl AT,
HEMRIF. 4R NE 3.

KIBWIET Z4R

Table 3 Comprehensive score results of water extraction verification process

Fi s /(mg-g ™)

M Rg1 Re Rba R HETF X1 X2 Xal% Y

1 1.75 1.72 1.66 14.25 6.10 5.13 20.35 42.18 96.56
2 211 1.66 1.18 15.71 6.08 4.95 21.79 43.47 98.01
3 1.99 1.93 0.98 13.47 6.96 4.90 20.43 44.34 96.33
P 4.99 20.86 43.33 96.97
RSD/% 2.42 3.88 2,51 0.93
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2.3 BRI TZMIE

231 BEUITERRERNE Bk KSR S
W, FAR IR RIS 2 A AT REDT, g, DBV
JE#4E (50 C) Bif&| (RN Vi), R sEE
T EEETUAT (RRRAE N Vo) & T 52 il B 1 2%
I, E# (0.08~0.10 MPa, 105 C) Tl
R, B TEESAE 30 min, HERERE, i
F100~105 CFFE1h, AH, WERE, £iE
42 e R E M ZE R AL 5 mg Ak, 53

B g REILA M), RIEARTHRAE R,
BT BE/E=MIV1I33 V2
232 BUUERZRRB T SRimkee T, ¥
WA REDUROR R R T A 20T IR (A 25
BEE (B). BEUURTE] (C), PRI 24 9 1,
AR R RS LM R, KA Lo(3%) 1EX
FAEAT IR S T7 72 0, e th e (UL 2
SR WA 4. 5. & 4 B AT A, KR B K
% REN, Pl EEER R SEESUE T

x4 BRI ZEXRERITESER

Table 4 Orthogonal experiment design and results of alcohol precipitation technology

RS H/(mg-g™t)

e )
M AemL®) B Cho DO T T e Em R o e O
1 05(1) 60(1) 12(1) (1) 068 054 040 543 252 162 795 1865 74.82
2 05(1) 70(2) 242  (2) 066 059 073 805 438 198 1243 963 75.88
3 05(1) 80(@3) 36(3) (3) 08 071 072 734 576 228 1310 817 80.17
4 102) 60(1) 122 (3) 070 075 049 567 419 194 1066 7.13 67.50
5 102) 70(2) 24@3) (1) 054 062 060 616 592 176 1208 10.60 72.85
6 10(2) 80(3) 36(1) (2 093 059 051 866 58 203 1454 1165 84.36
7 15@3) 60(1) 12@3) (2 076 040 059 551 392 175 943 1141 6852
8 15@3) 70(2) 24(1) (3) 102 058 046 7.89 454 206 1243 535 70.40
9 15(3) 80(3) 36() (1) 081 055 059 670 58 195 11.56 10.03 74.19
K1 230.87 210.84 229.58 221.86
K2 224.71 219.13 217.57 228.76
Ks 213.11 238.72 221.54 218.07
R 17.76 27.88 12.01 10.69

x5 EMIZAHEDNE

Table 5 Variance analysis results of alcohol precipitation

technology
WERRE  WEFIIM O HHE FE BE
A 54.2137 2 27684 P>0.05
B 136.643 0 2 6.9775 P>0.05
C 24.960 3 2 12746 P>0.05
D (#%) 19.583 4 2

Foos (.2 = 19. 00
DL AR R G B (IR ERERE) >
A (ZGRERE) >C (BEVIRED, ZEZREAR
KPRERTZE AL>A>As, Bs>B;>B;, Ci1>
Cs>Coo FHIIR 5 HEMMNH—L 0, A (Z
WREIRE). B (R EHEE). C (RIS ED Xf
FEDIRUCR A BE M (P>0.05). 45L&
BT AR AERETT T 208 AiBsCy, BIZKFZIEMRIR Y 2

1 mL 250 24 T IR 254 0.5 9, 257 S &N 80%,
BTSN 12 he

233 BT 2R &b dr ),
BT &2 (N3 99, IR 9g. #RE9g. K H
F69) 317, HN 10 fEEMI/KIZHL 60 min, Rl 30
min, FE 3R, SIFIEH, W4EE 1 mL Y
TIRZ# 05 g, MACEZSEEN 80%, #HEik
12 h, fhyE, JEMIB LAY (—0.08 MPa, 50 C)
EARHEE AN 1.20~1.25 (60 C)H, HEX T
(80 C)WTIRE . #47 3 E R, 418 “2.1.17
TR 2 S bR JE4T 3 IRER R . WA
Rgi~Re & Rby #EHUE 2 FIF-#4{H A 2.36 mg/g, RSD
N 3.46%; HBLER AN H B U 2 AT A {E
14.16 mg/g, RSD A 1.13%; B &R FHMEN
20.06%, RSD A4 1.19%, HAHE¥LEEEZER,
RUZRET L 2AE AT, ERMERE. WK 6.

KE AR
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#x6 ENWIELZEETS
Table 6 Comprehensive score results of alcohol precipitation verification process
JRE S/ (mg-g ™)
Wi ST et Xsl% Y
Ro1 Re Rbs HHER HE X1 X2
1 1.01 0.68 0.69 8.40 5.72 2.38 14.12 20.18 98.45
2 0.95 0.62 0.70 8.03 6.00 2.27 14.03 20.36 96.72
3 1.12 0.70 0.61 7.98 6.36 2.43 14.34 19.63 98.33
“FHME 2.36 14.16 20.06 98.03
RSD/% 3.46 1.13 1.90 1.85
24 HYFFIURFERERNTZ 12 h CHHEKAKD, F 10%M0 I i (1 e 4L E

241 i &

(L) VB TR s % e84 J7 LR
AT M, HRBOKEE T 2520, HIUE T
KEVTE (Lg 294 T 2319 42, &H.

(2) V9B T KEBDTHE A i 2% T2 Ab
75 LE IR B A2 J7 2%, dR A KSR BT T 242 Y,
RVUE T KRBT ) T8 (1 g 2o A 24 T 5
254989, %M.

(3) BHEXTRRZG M H 4 By uR ),
HFKECR 8 mg/mL RIVREWR, BT 4 CUkFEA
i, H .

(4) EBLZGHIH % FRECKEOR 10 kg,

124 30 min J5 N 10 fEEMK, R 2 Wk, RRKHED
& 30min, &I 2 RIEMH, WAEE 1g/mL, A4,
BT 4 CUKFHEAR, &H.
242 SPHLRACEE HUEEPE SD KR 50 R, BEHLY
B 52, B4 10 Ko s XA BB, vh
W ECRIBHPEX EZH . DUE Fa/Kemd. TR T
KRBT . = AX AL ®H L4 9 i ig 0.01
mL/(g-d)IZ&18K, T4 2 B FX ig 0.01 mL/(g-d)
ZEmK; R 9 H B4 9 B ig KIEZ57K 10
g/(kg-d), T4 2 I ig 0.01 mL/(g-d)Iz&18K: PEvb
FE R AT IR ZH . B4 9 B ig K35 253 10 g/(kg-d),
T 2 i} ig PE YD EERA R 8 mg/(kg-d)IUE Fiz K 2
Y : B9 B ig KIEZ 10 g/(kg-d), T4 2 B
ig VU 77K 2.16 g/(kg-d) [4# A\ 60 kg 145
BEIELRAKRMAATE, EAEFEN S
o/(kg-d); VU FH/KREEDIIH: o 9w ig K
WWR 10 g/(kg-d), R 2 i ig TUE Fiz/K 3R
) 1.00 g/(kg-d)[ZEZ = EH 5 gl(kg-d)]. ELE4A Y
14 d.

243 MEHTEMEERNEET KRR KRG 254

KB ERCHER, BN 5 mL A3 K R-A7,
FFIe i 0.5% AT VA HEVER I 5 mL, 37 “C/KITI
5 min, FMAMER 0.1 mL, J8%4], 37 “C/K¥ 30
min, HCH DN 2 20 uL #2725, SZEPTE 660
nm BAEAEH R T, fEan N A RGHE
A .

VM AR = (O MR RO P — 0 2 A RO 3 )/ BT
MR X R 3
244 JR D-ARFEHEHCR M2 KECRIRG 2
A 12 h (HBKK), FA KR 5 ig 3% D-
AHERA 4 mL, TARHZE USSR 5 h R, BRXK
X 0.5 mL JRIEFEAS, IR ZE/KFRE 10 f5 )5, N
N 2% HR L W 2.5 mL o BUR B B 1 mg/mL
() D-AKE, MRS LR R R Ve bR v H 28 . Ar i
ERFERE S E 70 CEE/KH 10 min, FHEEK
B 70 min J&, SLEIFE 520 nm KA 2066 it
ME o THEIR D-ARBEHRIR

D-ACHE T 2 = (b o 2% T 595 A ) X B ek X
FRAORR B A5 K fig D-AKE I A
245 G HWEMNE  FRE K RIRE IR
HEEL I 2 mL, =5 & 2 h, 3000 r/min 20> 10 min,
W g, —20 CORAF& M. SLib BRI TE
HILE (GAS) R (ELISA) W7 & Ui
EC (SN
246 ARFREATSFREE 4 A0 e 45 24 mi Al
525 14d JE S A RRIMAE R, HRA A%
KRR EBN. B RPIEIE KRG, T
T 2 s 0 s 3 30 ) B2 PP R B i, 590 o ) 0 22 Ak 4L
21, PBS ZrPilite)s, FIRAUKE KT, SLRIKS
R R, THEIER R

IR A 50 = DA T K R £

P R 5 = e T K R £
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247 BAEALFE  RH] SPSS Statistics 17.0 4iit2%
WpE, iRz K. SIAHRI LXK s
FoRo
248 RS0

(1) SDG A[FEFEH L 2% K R — BRI 5
M. 525 E AL b, B4 K RRAESE 5 HIF iR
HIVE RS BLG, BESRIRE AT, RERAN W N,
BEEYOKD, R, R GRE . Kb
EEE. WS, X S5ImIR ERREEAE FRE R AR A .
FHEEXTRRZH . DU T /KA AU Tz K 3R
DUPZH K BRI b3 i R A5 485 30 2 bl 0 % B B o
. 4dE, FITHRRIBRES S A Ra
Bl

(2) SDG AN[AIHER T 25060 K S A o B AT 2 45

B . GRS 14 K, 58 AXIRARE,
TR 2H KRR AT 5 5 3 PR AIC (P<<0.05). S
P, FHPEXTIEZE . DUE 7K a R VUE %
KIREEDUA R RAR R B B 7 (P<0.05). 5
25 G R L, 2R 2 K SRR AR R B4 ) 5
FHPERR (P<0.05). HEAYZH LRI, BHMEXTHRZ
VUZE ¥ ROk K SE P 4H K DY 78— ROk K S BE DT 20K
USSR B ETHE (P<<0.05), #/RIUHE 7B
LK SEP AR B BEGT) T LA 250805 o I B 51
(PRS0, AT DA e DK T 5010 M R IR A 28K B
MR RS R ). SKEWALLE, KEEITY)
HARRHERESRHEHHLTEEEER (P>
0.05), FKH] SDG A [FIHEHU T 2R A B )44 o7 £ A
LS ECE R B . WK 7.

#7 SDG AEHREIXM KRMRE (3 14 X) FBEREHHEI (X £5, n=10)
Table 7 Effects of SDG different extracts on rat body weight (on day 14) and viscera index ( X s, n = 10)

55 FIE/(gkg 1d ) KR Mg JR 4 HU % i f i H0 %
25 % B — 320.40+ 857 0.33+0.06 0.1340.03
A 10 258.36+ 9.30™ 0.24+0.06" 0.0840.02"
BRI 0 0.008 301.39+10.92% 0.2940.04* 0.114-0.02%
K2 2.16 290.27+10.27% 0.28+0.02* 0.11+0.03*
IKSREBEULY) 1.00 287.94+ 8.95% 0.29+0.03* 0.10+0.02*

5t AL : P<<0.05; SHERILILLE: *P<<0.05
P < 0.05 vs vehicle control group; #*P < 0.05 vs model group

(3) SDG A~ [ FE HR A AT K B, M 30 oy s P )
SN 5 N TR P, AR AR 2 K R MV o i
EMEE L (P<0.0D). SHAZHLLE, FHMEX
H&4L. SDG K AL KoK SRBEITMIALR BUME I e
e R TR (P<<0.01), R W] SDG fi it i i
K R VE A Tl 2 WA Ty o /KR UL, 7K
WU AT AL M YRy R P T S 3 1 22 57 (P>0.05).
LFE 2-A

(4) SDG A FIFRHUIAS KB D-AHE AR 1)
SN 5 O A B, AR OK B D-AR B SR
RRFEFI (P<0.01). SHEAIALEL, BV
4. SDG /KM FoKIREFTTIE KB D-AHEHE
Tk 8 T (P<<0.05), FH SDG figie m i K
BNBABERIIIRE . 5 SDG HIZKIRYIAH ELAL,
SDG /KREF I D-ARPEHM R A B &R (P
<0.05), KW SDG HI/KFEVIALIE il K BN
ARBER AT REE T KRB IT4L. W 2-B.

(5) SDG A [AIFEEUIx KBTS 15 i 3R & 21
SN 5 ENIRALECEL, BB K BRI B I3

SEDFERL (P<0.01). SHERIHE, BT
HEZH . SDG /K $2WH S /K SRR T 20 K LI
EoERET A (P<0.05), %I SDG fEik &
KRMETBWMRMSE. 5 SDG KR4
B, SDG KRBV GG B W & & B, E1
SBEMER (P>0.05). WK 2-C.
3 g
3.1 i IEARAYIERE

PARZERF TR, B FHE MRS
RFH7H), FEES AT E BIhaE. SR G
JIRAEAE M, T o R E IS WS
B R L FR R, Rby. Rey Rgy PAKH
B HEE R (hEZG8) 2020 SRR E NS K
HRA L THEA PR, HRENETFH 5
FFRAR PR S0k, ARSLE/KRTE VIR T
H AR R B R R R A AL E Y, XS5
T FEARaE — 35S, A3 # I R ] B A RS IR s 2
A PR LA K AR A EERI ARG T K, e
G IER IR AR TSROk . Bk, ARSEER



¢ $ % Chinese Traditional and Herbal Drugs 5551 % %5 16 #] 202048 A + 4199 -
4007 A W7 LRI B — TR S E KRR —, R H 5%

. 3004
g
2
=
% 200+
e
=
b
= 100+
B
0
FHPEXTHE K39 KIREEDI
40 - B

##

D-AHEHRME /%

A A B KSR KRR
100 - ©

80

D
o
1

1% B W #E/ (ng'L™Y)
&
1

20 -

TEME R KW KRBT
528 0 AL EE R P <<0.01; SR A LA - #P<<0.05 #P <<0.01;
SKIPILLEL: “P<0.05
**P < 0.01 vs vehicle control group; *P < 0.05 *P < 0.01 vs model
group; “P < 0.05 vs agueous extract

B2 SDG A [ElH2ERHIXT K FRAE R E M BEIE I . D-ARHEHE
ERMEBHRERSEMNFM (X£s,n=10)
Fig. 2 Effects of SDG different extracts on rat salivary

FHPE XS HE

amylase activity activity, D-xylose excretion rate, and conent
of serum gastrin (X £ s, n = 10)

FI B3R 5 i 5 25 RO R IR B A 27 e o0 A R 25
TR AT Y, R RAEETZ, e T Bl — A
FEAT VAN & B R PR E AN HER P, A L S 25
SR RE S B 5 170 K P9 A S

MRAE CELE IR AR RIE “E R 2 ”
e, LR A E AT BT 5 24 KR R A kR
IEBRR AN, HOR BRI — R IR 5 e
REAEAEARTEE . M= 7). R EPESFH IR M
L2 Ao BRI e VB o I A B AR A, A

& “HRIFES T 107 SN2 B IR BON R
GO, D-AKERE R, DREZ /NI,
TEARN A RFREACSE, 2B AFHES, DIRACHE 5 IR
HHE T DR BN AR R, D-ARBEHEME R
PR IR IR e 2 Wi s br 2 — 18, GAS 2 G-
Y Srs, Ay ARCEE SR, BIK. iR
AR —Fh B R, BARISE R W, i
S 20 MR B 248 e 1 2 K DA % 18 i e 3 5 22 P A
hfe, IME A4 GAS KT AL E stk
RERERS I E BRI, #uliE GAS KTl N EEE
WS K7 R0 52 B AR ARET ., ST LR JR A,
ARSI e PR R VR E R B S 1 - D-AHEHEIE 2 [ GAS
B AR A MR UE K B2 RS R PPN FR A5 o

ARSZIGAEH %% SDG 5 f B MRS E R
fR2Ehil b, FRLL 3 FREGRCEIRbR 1T AL SDG
PIBREN T2, W] i G KRR AN S 22 S R 24 B S8 2% A
ZE SR SR R e, DL RCR A B —FE A sk
IR TE, FHRIRZE. Ao, GEEER s
27800y, ] 8 T2 T Rext 4 B[R 2
o7 Al PR 1200,
32 RBUSTIRYIEE

w24 IR B T 2 R M T s e B
R ST A I A R SRR B, s R 2 )
R TZMEEARSZ, GREERIFERE. H)
F & IR SREU (A SREGREERY, 2
g AT T RIMA AR, & BarRES

FEHE D) FHLAMIE, 2MAFMESTZE
g T 2REA—5, KRR “BA—8 REfEN
LA —8, ENEEOKIRE, R TZSHES
T FE AR R R IR N B 22 A A A2, DO T
BRI CaESAEM” AR A T HN. I,
TEA B KA AR B 7 1) 26 AF T OV 17
RL R T2
33 I ZHRSH

ARSI R FH H 24 A0 2 R0 Hh 24 2GR AR 45 A T A
BEACRME SDG MK IE st T 2. 4RE
7, SDG 7K -6 T3 i LR K BRI A B IR Wi
DR T /K SEEE DT, T 0T HAL I K B PR i 7 il
TE TR ILE B R A R 8 e A 2 R, 1R
7~ SDG ANERAREDT T 23Tk il RN L 5 A
AW, H—, KT 2N AR E 2 B
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A A NTTRSES GV R E i E7 P gy Y =
KRB Y A RS HI kR s, DR E, T8
FRASEEALH, H AT Rk 25 oA B [F) A A R0k
gy, AR, Hoh, KRV RS AR

HEEZGRr e, BB f KRR b DR B 7K B 71 A A%

B2, BTk, TR LIRIRZ AL, Ak

PK$E L 2EH SDG i IR T 2.
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