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Optimization of Processing Technology for Bupleuri Radix by Rice Wine Moistening to Stir-baking with
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[ Abstract | Objective: To optimize processing technology of Bupleuri Radix by rice wine moistening to
stir-baking with bran, and provide references for standardization production and application of this decoction piece.
Method: Taking comprehensive score of saikosaponin a, saikosaponin d and serum gastrin concentration as index,
orthogonal test was adopted to optimize processing technology with four factors, including bran amount, wine
amout, baking temperature and time. HPLC was employed to determine the content of saikosaponin a and d with
mobile phase of acetonitrile-water (35:65) and detection wavelength of 210 nm. Spleen-qi deficiency syndrome
was induced in animals by compound methods which including rhubarb, exhaust and hunger. After 14 days of
administration, serum gastrin was determined by radio immunoassay. Result: Optimal processing parameters
consisted of 15% bran, 15% wine and 7 min of baking time at 100 °C. The amount of wine, baking temperature
and time had significantly effects on processing technology. Contents of saikosaponin a, d and serum gastrin
concentration were 0.077% , 0.683% and 73.56 ng-L ™", respectively. Conclusion: This optimum processing
technology is reasonable, feasible and reproducible by verification, it can provide a reference for industrial
preparation of Bupleuri Radix by rice wine moistening to stir-baking with bran.

[ Key words ] Bupleuri Radix; Zhangbang; processing technology; saikosaponin a; saikosaponin d; serum

gastrin
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20 80 4 Ak e s 7E (R AW b 2545 G VL) L (3
b BT K R L T vk 2 0 R A Bl = WA 1 T
LBHAR T BRI, TR AT R A A A
HAT R VI I7 300 1 eI M il it o DG V5 B e b 4 )
W o R A PRI — ) L, AR S R OE A8 B iR X
T T T AR S A R T 2R AT B AR A o T
SR, Z SR Tl A $E ik 22
1 ##

UltiMate 3000 % & #H {4 3% 1% ( & [ Dionex 2%
A, & PDA-3000 A — i & B 51 5 Hh K I g,
Chromeleon T fE¥Y) ,AE 240 %I 1/10 J7 #7301 K
- (4 B -40 8 2 A% B AT BR 2 A)) , FW135 7l
2R R AL (R HE T 28 0 R A A PR 22 7)), Raytek
Raynger ST20 AIZT 41l i A% ( 56 & F 28 2 w) ) , DNA
Expert KU ffg R4 ( Fit -+ Tecan 4y &) ) , TGL-16B A%
HEOHL (il Z =R U8R T ), GZX-9076MBE
AU AT TR AE (T R S A R 2 W) B2 T i
#) o

S AN VLG R A K S5 25 TR A R
YNNI S V2N Sl SR O TSy SR R R 5
BY o, ol o 08 B AR W db 48 51 Bupleurum
chinense [¥) T 8§ A F1 2 B} 40 9 % iF K B8 Rheum
palmatum W) T 1R ; 22 £k (BRVE R BIR R K Yi) ,
B CHT VL 8O L 24T B A IR W) ), S 2
Hoa, d XA Crp R A 24 O R E BF ST B, it 543
Aok 11077200304, 11077200303 ) , & b 2 B Bk 1

. 10 -

FEME R 300 B (RIS TRAR AR, B
B L R 3 4l , K o A i X K, HAt 50 o 2y
Mréaki,

T T2 SD B, M A 452, 1R 5 (200 £20) g,
HIFE & K3 ) 58 4 o0 42 i, & 48 HIE 5 SCXK
(#%)2012-0002,

2 HEEER

2.1 SEMEH a,d MY EE

2.1.1 @i%%{ Dikma Diamonsil Clséij§$f(4.6
mm x 250 mm,5 pm), Ji A S ME-7K (35:65) , it
% 1.0 mLmin "' SR 30 °C, Bl % 1K 210 nm, 3
e 10 pL, WLIE 1,

|
] B

1
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t/min

ALBL X B C b Ah 1. SERTRAT 252 SEBIRT d
B 1 Se#isdm HPLC
Fig. 1 HPLC chromatograms of Bupleuri Radix

2,12 XPHRSVEMEI S R B PRSI A a,
d X BE IS L B AR O R RS R A0 4R AT,
UG e R 43 0 Ry 2. 496,5. 856 g+ L7 HE A A
WA AW

2.1.3 R A RS RIS AR R
Jl A5 0.5 g, B HIEEHEIE b, In A& 5% k&
W BE S W 25 mL, % %€, T 30 °C 75 b 7 30
min, JET o 0 H B 20 mL 43 2 R PR A A K A,
Ve 5IEW AT, BT 60 CRBW L EE T, 5%
B EA MRS E S mL &P, ER 2L E,
PE5], 46045 um fALIE AR UE L, RIAS o

2.1.4 LYEXRFZE 5B WS BT a,
d F BB i A W 4% 0.5,1,2,3,5 mL, 435 T 10
mL A, I RS RBE R Z R, B, %
20101 TR % A% I s, LA T ARG R e g AT
WA A5 0 5 B 58 Y = 12.099X -2.352(r =
0.999 7),Y = 4.936X +4.364(r=0.999 6) , kP4l
Bl Uk o 1.284 ~12. 842,928 ~29.28 g,

2.1.5 KBS R R a, d X R
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VWA 20 WL, 4% 2. 1.1 TR (5 3% 45 1 % 2 kK S
W, HE WAL RSD 43 58 0.3% F10. 6% ,
ARG % B R AT

2.1.6 FamEtEilel  HRUR AR Sl RE L 4K 2. 1.3
TR J5 vk A A T, 3 5 T 0,2,4,8,12 h %
2,11 TR A A, 45 RS A a, d W
FUR) RSD 43518 2.0% F1 1. 8% , & B I3 5 T
£ 12 h NEUE R AT

2.1.7 HEEMWKE KERBSEAAEMNBR 6 4,
By 0.5 g, 4% 2. 1.3 TR Jy vk il a5 40 3k A VL,
2.0 1 TR g A R, T B S B A e, d 1T
R RSD 43504 1. 8% F12.0%

2.1.8 JnAEFEDGREE  ORS A FRICE A R e
FESZ) 0.5 g, 386 By, 20 RS 25 in A 45 2 11 Se il 2
Hoa, d OB A TR AR OB, 4% 2. 1.3 TR Uy ik
A L VA R, 2. 1.1 T (R SR
Ml 5 R_ %R 1,

R1 BHEAPESET o, d SENEMME DK ZLR

Table 1  Recovery test for determination of saikosaponin a and

saikosaponin d in Bupleuri Radix

PR MM R OMMAR W RgR FI9E RSD
/g /mg /mg /mg /% /% /%

W

SR a 0.5101 0.5101 0.4992 0.9993 98.00 95.21 2.1
0.5036 0.5036 0.4992 0.9655 92.53
0.5092 0.5092 0.4992 0.9752 93.35
0.5107 0.5107 0.4992 0.9920 96.41
0.5113 0.5113 0.4992 0.9874 95.37
0.5079 0.5079 0.4992 0.9852 95.61
SR H d 0.5101 5.6111 5.8560 11.2210 95.80  94.88 1.3
0.5036 5.5396 5.8560 10.9836 92.96
0.5092 5.6012 5.8560 11.2364 96.23
0.5107 5.6177 5.8560 11.1695 94.81
0.5113 5.6243 5.8560 11.2101 95.39

0.5079 5.5869 5.8560 11.0958 94.00

2.2 JWHEOK BUML T W (GAS) My & e I
W9 EKR SEEH IR R, ok B SO R, in 10 % 5 K IR 3 30
min , 2 2 WS AR 30 min J5 g uE U8 0 8
7K A 30 min J5 b U8, A IR R, WA 2 g-
mL " 2, AR ORI AR . HRSD KL 72 B BlAL
GO UL MERER A 8 R U= HEE A
Y ERORR B, S H E L 20 mLekg
HEHREOKFW;BH T s inE (T KEE
g 2 T K BRAR T 10% MR IR 22 ) T 25 C K

R R Rk, LA 38 2 B (R BB AR BE KT 10 s) 5
Pl ke, H R R 900 1, i F 9:00 e, It
21 d. 5322 REHST M 15 mL-kg ' 45 T30 5k 4
WK B, 36 14 do ARG 255 1 AR R4S & 12
h, 15 L 10% K 45 58 3 mL-kg ' BEAT BRI, it
IR L, P 0 A% LT L R M S R T A
$e PR G ud W 45 A e E AT SE g 4R AT, I R IR
1§ GAS & i, R ] SPSS 13. 0 Gt # Ak it 47 7047 .
2.3 IR RS SCHR BERE A S A g
SRR R B B i D R D e e
NHEHENE, LUV RH a,d B 7 MU ML GAS
T VR O 5B PR R B L R L (3%) IE 58 i 5 £
e S W I BISI T 2 SeR b A A Bk
FH R KA 155 B B 450 A 2 B el A A S
AW B AR, O B R Ak st R
Z A5 bR AT 73 125 b PR 0 Kd o SEW0 20 a,d 2
SEWII T2 525 50 o, A AR RO BE R 0.3 i
M GAS /N 2534545 , A R BBE N 0.4,
R B s 24 0 ISR K R A T B
B HE AR 2,07 220 AT W3R 3.

x2 EHEPEMNIZEIRBHN

Table 2 Orthogonal test analysis of processing technology of

Bupleuri Radix by rice wine moistening to stir-baking with bran

A ZE#k B B C KB D b Se]

] G

A
GAS

No. Hi& & RE WE BiFa «’E?Fd/ Lo i
ne-

/% /% /C  /min /% /% . /5

1 10 10 80 3 0.04 0.37 53.20 58.52
2 10 15 100 5 0.08 0.63 74.93  96.25
3 10 20 120 7 0.06 0.45 70.92 79.11
4 15 10 100 7 0.07 0.65 59.22  84.95
5 15 15 120 3 0.05 0.45 63.13 71.20
6 15 20 80 5 0.07 0.54 68.34 85.23
7 20 10 120 5 0.05 0.43 57.49 67.36
8 20 15 80 7 0.08 0.72 55.76  89.77

9 20 20 100 3 0.06 0.49 72.86  82.8l

x3 BREEDFESN

Table 3 Variance analysis of comprehensive score

B3 SS F P
ACIRE) 10. 561 1. 000

B 396. 953 37.587 <0.05
c 369. 806 35.016 <0.05
D 338.778 32.078 <0.05

i$!F0,05<272) =19,

<11 -
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HEDUL 23 BT AT R, 4% DR 3R R S i Bk T2
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AR ZEIEAT I 220307, 45 R s B, C,D PR X
BRSO T 2R B B R BE T
Bk e M T2 ALB,CLD,, B R
15% , 305 & 15% K0 il B 100 °C, 4 il B i) 7
min, AR SERI RO B SR80 3 6y, Y 0.5 g,
R T Z AT S, A e AR i R Ik 4, R
W2 ) T2 B, o # B T AR S RO B R AR
R4 OBHEALH T ZRIEKE

Table 4  Verification test of processing technology of Bupleuri

Radix by rice wine moistening to stir-baking with bran

%5 S BT a/% SEWARAF d/%  GAS/ng-L7!
1 0.08 0. 66 73.08
2 0. 07 0.70 74.62
3 0.08 0. 69 72.97
3 itig

ST UR AR (P AR B 22 ) | 78 3% 15 25 17 b 1K
O BERR N i 3R A — 25 I R BB
TR RIER I, BRI oh, i 1% B 5 0 S 9 T2
et B g B 2t ol i TR I PR B B &2, kb
TR IR A2 R, I R D5 op LS B AT LT
X0 R, H (e ) Ak 07 63 1, oA 20
HOTIE T e A e 5 I T Bk A
T2 A 2 7 A B 6 T 2 e TR 2 L T
23 B B0 () IR, 51 A T (A 22 kR I B 2% 24k 1
TR, HE— 2P R 25 ) TR M B 2 T, B 2 T S
UL o) AN A T D R SO R BT ERONE 2% T R, A
V5 B AT S 3E (VAT

PUACHESE 2 W S8 b & A Se W B R R 2
BSR4y o FR A 2 il 2 HL R i 0 A T 2
B TR A 2R S H A R IR PR
PO A2k W 3h S S WA e S & 15 T3¢
BHACHE B 2 B A O A 22— A R
W45 W] T RS B ST R A A d I R
A R v, U 2 T Bk 2, A RO,
Ot R R R At A o 7 i B D IR R R
S Bk T TR B A B A A . BOA
SCRERESE I RRAT a, d 198 B ONIPNEAR
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B s GAS & i AE o4 45 75 il 55 3h 1 19 2 fig
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6 By 45 TR PR bR A OB UE T AN AR oA
RN ) o A A B 45 T A TR kS W1 K BT
14 d 5, 0 HAf i GAS & & RIS &
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T2 00 T (EL, 3 05 T Bk S ) B AT I 52 IR <O R
B o D RE A T, v R IA O S T2 B R
HIE AR — 2, B DL B K RIS GAS & 2 B
VM IR bR ol B 2 A R A DD T Ak S W A 4R
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