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Selection of Best Semi-bionic Extracting Mode of Zhizi Bopi Tang
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[ Abstract | Objective: To select the best semi-bionic extraction method of Zhizi Bopi Tang, and provide
the scientific basis for extracting process of Zhizi Bopi decoction. Method: The herbs in the prescription were
arranged in different combinations based on ‘Jun (A), Chen (B), Zuo (C) and Shi (D)’ principle. There
were 5 combinations in total, and semi-bionic extraction method was used for extraction. The levels of gardenoside,
berberine hydrochloride, glycyrrhetinic acid, total alkaloids and extracts with molecular weight <1 000 Da were
used as the indexes. The comprehensive evaluation values were acquired by using weighted summation of the five
indexes after standardized treatment. Those with larger comprehensive evaluation values were better than others.
Result: The comprehensive evaluation value Y was B+ AC>A +B +C >C + AB > ABC > A + BC respectively for
the 5 indexes, and B + AC was the biggest value. Conclusion; The semi-bionic extraction method of Zhizi Bopi
Tang is decocting Cortex Phellodendri Chinensis solely first, then decocting Gardeniae Fructus and Glycyrrhizae
Radix together, and finally combining the above extract Tang.

[ Key words | Zhizi Bopi Tang; semi-bionic extraction method; comprehensive evaluation; combination

mode ; molecular weight<1 000 Da
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PEHE T Y SR AR
1 ##

PHS-3C AUAE % pH 31 ( LI HE#EALAY) ), LC-
20A HY B HE i RO 435 A (LC-20AT 2, Empower
2 Hdh Ab BRAR A, SPD-M20A A5 &%, H A B H) ,
JI300 #3 Hr KAV (£ EA ) , DH R 51 rh 23 21 45
DB B (PR A Y A R e R O R A TR A WD) o

BE+ Tk F ok I8 F 6 B Y HE T Gardenia
jasminoides 1)1 R 28 52 s 5 ARV EK B oK U8 T 2%
FRHEY) & B Phellodendron amurense ¥ 1 1 # 57
HEK R R T SR Y H ¥ Glycyrrhiza uralensis
TR AR 25 5 4 28 1 AR b R 2Y R A B IR IE AR 8
E X4 TR

Xf B AE 7 (5 110749-201316) , #h 1R /N
el (4t 5 110713201212 ), H & K R (it 5
110723-201514) ¥ A v [ 2 il 24 A6 E BF 58 Bt 5
g Al i O B Atk HAi5n 24 o o Hr
2 AEEER
2.1 ANkt ME T kiR R R k.
7 53 W3 H4r A(BEFHZ) ,B(LEMEZ) ,C
(K HEEML), AEG TS PR 1S
(ABC),2 5 (A+B+C),3 5 (A+BC),4 5 (B+
AC),5 5 (C+AB), H 4 5(B+AC)ER,BZ
B R IR R ) e, AL C LR SR IR ORS )k 4
R Je A 2 b 4 WG O, S0P T R AR, AR
DL

2.2 FEREWAEIE HRAETT LB EFRIOT 2 A,
B,CH##¥ (10 ~20 H) , & 2.1 W FH & Xikit,
G 24 A BRI AT BRI AR YA 10,8,8
ik, HCL, NaOH 5 ¥ 8 5 %5 58 pH 23 ) 4
2.0,7.5,8.5,Fiz 3 K, RiE Bt A MK 2,1,1
ho ¥ 3 BB 2 K YCORLEE , LA 3 500 1+ min ™
B0 25 min, H— E BUAK 1 o 23 2F 2 B5E (34 Ok A X
Sy F iR <1000 Dad@ e ) gk W 4, & 0F, &
257 100 mL, il 513 5 25 A A 41 & B9 A 5 I W
Al ~ A5, 578 1 544 T X (ABC) 43 51 il £ Bk
ALB,CIRESh TR, ¥ bR 7 U 1 25 15 BT PR AR
%W Bl ~ B3,
2.3 SRR A A R R 2.2 TR
FEA AL ~ AS B PERE 5 B1 ~ B3 4% 10 mL, & T
RN UK RAEE T, ks +2.5 g, kK
FES) R T IR0, 5 % 2 OS2 HE R O, in Y . 10
mL, % €, R 5 R S B2 U 30 min, Y8 S Ab R i
Je R HE, EAE 10 mL, BPAS AR s W AL ~
A5 AR W BT ~ B3,
2.4 XPHRGA W A o iR R R IO IR AR T
1 5. 86 mg, £h R /N BE B 5. 04 mg, H K R 5. 38
mg , P VA E AR A 25 mL, BN RS T ~
I 5 55 K %5 PR LR 7R /)N BE i % I 5. 62 mg % 500
mL 5 H, H pH 7.0 B9 2% vhiiR (EURE R — AP
0.68 g,/mo0.1 mol-L™"SAALBIEWE 29. 1 mL, K
Mi ke 2 100 mL, BIAH) 7€ 25 2 21 &, A5 % IR o %
WV,
2.5 FErAFS R
2.5.1 (@pE%&F  Diamonsil ™45 C 415K (4.6
mm x 250 mm,5 pm) i AH 2 NE-7K (15:85) , Al
Pk 238 nm, i 1.0 mL-min ' FERE R 10 pL, 4
30 C UL 1,
2.5.2 KMEXRRFEE KEWBRIBEMAERT 1,
5,10,15,20 pL,4% 2.5. 1 T A4 50 304, 23 0
I e v A, DA T AR AR A (DN A AR ) X AR
BT (g, B AR A5 ) HEAT 1 IH, i #8545 8105 05 72 R
Y=1204.72X -42.38(r=0.999 8) . %546 T4
16 0.234 4 ~4.688 0 g BA RIFLIELER,
2.5.3 fEFHSEME R W 2.2 3K
MV AL ~ A5 2510 wL, % 2. 5.1 IR (A3 2544
SRR MENE 17 &, Wk 1,
2.6 HhFR/NBERL & RDE
2.6.1 @it Diamonsﬂw%ﬂjﬁ Clxﬁij§$f(4.6
mm x 250 mm,5 pm), ¥i 35 4 £ Bi§-0. 05 mol- L~
.23 .
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Fig. 1 HPLC of Zhizi Bopi Tang( gardenoside )

F1 RFHEGPERSRESBNE
Table 1 Determination of Zhizi Bopi Tang

- N . TN <1 000Da
8 HhE/NEEm ] S "
0- -1 -1 -1 -1 Y
/mg-g /mg-g /mg-g /mg-g 1
/g8

Al 16. 557 0. 596 0. 086 0.226 0.226
A2 12. 687 1. 151 0. 059 0.255 0. 255
A3 11.936 0.965 0. 042 0.244 0.244
A4 14. 542 1.195 0.072 0. 260 0. 260
A5 13.950 1.093 0.041 0.268 0.268

KH,PO, (35:65) , £l 3% K 265 nm, %% 1.0 mL-
min ", PERER 10 pL, IR 20 °C WA 2,

2

D }\
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B “l

2
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‘ “lu
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DO IRl 5 B A 5 L BB B 1 5 2. SR/ B
B2 #FHEEZH HPLC(H MR /NEEN)
Fig. 2 HPLC of Zhizi Bopi Tang( berberine hydrochoride)
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4,8,10,20 wL, 4% 2. 6. 1 T | i £ {4 I e 0 17 AL
.24 .

DA T B AR A0 B (A AR B ) X R 82 /)N BE B ot 1 ( g,
BEAR bR ) FEATE A BIH TR Y =1 643.2X +
123.80(r=0.999 6) . &5 5E R /N BERR HLAT R 428
PEC R LMV 0. 403 2 ~4.032 pg.

2.6.3 EhPR/NEEGR S ELDIE 4 RS B R 2.3
TR R A1 ~ AS, 3% 2. 6. 1 T 48, 33% 4% 1 9k RF
I 7 R R /N BB i, W 1

2.7 HERER SR E

2.7.1 {4 {F Diamonsil™ &5 C it (4.6
mm X250 mm,5 wm) , i 30 A B EE-0. 1% B R (87:
13) K4 250 nm, Fi# 1.0 mL-min ", kL&
20 L, FE3R 25 €. LI 3,

3
G
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|
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jk
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B3 #FHEEHHPLC(HRIRMR)
Fig. 3 HPLC of Zhizi Bopi Tang( glycyrrhetinic acid)

2.7.2 RMEXRRFEE EWIBOS WL 1,4,
6,10,20 pL, 4% 2. 7. 1 50T (035 45 (4 E A 00 06 1
L DA T AR AR 3B R N AR B, HE B URR 1Y B
(ng) AL bR, 1R LA D7 FE Y = 1 548.5X +
21.476 (r=0.999 6), 455 4£0.215 2 ~4.034 0 pg
HE IR 5 AL R B4

2.7.3 HRRREGEME  FHRE 2.3 5T it
W A1 ~ AS £5 20 L 42288 2. 7. 1 30T (43 5% {1 ik
BE I E H R RR & &L, Wk 1

2.8 W/EWBRAEDE

2.8.1 ZRMEXREE Jrlhs I 2.4 TUF X
HR SRV 0.2,0.4,0.6,0.8,1.2 mL % HZE 4 IE
P, KIS ZE TR, pH 7.0 A9 28 nhis W B 2
2.0 mL, %A 0.007% 5 8% 7 % [ ¥ 8.0 mL,
FOT RS BRI = E W B 10. 0 mL, 2 & R 7
2 min 5B AW SF L #E . IR R



5522 5 24 ) FEXEAFFEHRE Vol. 22, No. 24
2016 4E 12 A Chinese Journal of Experimental Traditional Medical Formulae Dec. ,2016

af, DU IR0 o 25 F L B D8 T 413 nm b g R 33 MR HR

%b“ﬁf}? 5 ﬁ% [EI Uﬂ ﬁf% Y =110. 306X - 0. 008 9 ( ;= Table 3 Result of sample verified by three test

0.9990) . ZREAEVWEESUWCE R RIFIL FERRE AR

PESCR REVE RN 1. 124 ~6.744 mg- L™, /mg-g 713

2.8.2 FENE KWW 23 A AL ~ e 14.576 0.354 0-1

AS £ 0.2 mL,#% 88 2. 8.1 T T Jy 3k, I 2 W% % B, EN NS 1.125 0. 607 0.3

R AER, LR 5 U 0.027 ~1.043 2.1

2.9 XA TR <1000 Da SRECHIGE Spm] HEmw 8.847 1035 0.5

SEATRS B 2.3 TR i A1 ~ AS & 3 1y, B HIXF 43 F i <1 000 Da 0.263 1.077 0.8

fy 10 mL, B F2 &M p , KBEZET, T 105 C T4
ZAE I A X4 i < 1 000 Da 42304, WL
1,

2.10 AL BE R A IERT KR 1 R T
ER R /INBEBR H B R R R B AR o TR R <
1000 Da 3t 5 NHEtR S bR L AL BE ", = (x, -
x)/s;, Hoho JEARAEAGAE, x, R IR 0 R A
i, x, S A P R A R RIE s, R
WA 7 bR U R 25 o B A5 T8 AR KT AR L A n AL &R
BOAFLEAIEMAERS YAE,Y = [ (BEF 17 + /NEERR +
HERR) 3] x7 + BAYI x2 + MX 5 F 5k
<1000 Da &) x1, HE2 LS 4 5H
B I REGEA VPR bR Y (R, BRI 2541 2L B +
AC A, BRI %K 2,

*x2 TBERRRELLE

Table 2 Results of all indexes standardized

o A5
No. ETH MU CHEKER BAEWER TRES Y
AN
1 000 Da
Al 1.466 -1.671 1. 349 -1.671 -1.525 -2.196

A2 -0.698 0.625 0.434 -0.269 0.709 0. 746

A3 -1.117 -0.144 -0.390 0.051 -0.139 -4.577
A4 0.340 0.806 -1.058 1.631 1. 068 7.220
A5 0.009 0.384 -0.446 -0.342 -0.113 -1.193

2.11 B iFEMEREe A 2.10 TR Mk A T4 &
AT 3 Uk, MR I 5 45 46 b 5 22, # R 2. 10
TR O i AT B bR A AL B R A R 4
G IVFFIHEPRE 2. 955, K T HAAE , 8 2 O 3% 11 i) T
LA ERILES,
3 itig

BEXT 2 48 b5 B FEAE IGO0 R, AR 92 50 IR R
SBE HL& o o318, A ME AT i8, H AR LA 24 3%
SRR WL A . AR A5 FR AR AR SR T 2 b iy
R T A [ B A 2R 5, DAAR Ak b 355 7 {1 2
AR KNG L5 5 VPO 8, B8 A BOH R & 1608 2

WU IESS B Y, (2.955) > Y, (1.900) > Y5 (0.293) >
Y, (-1.889) >Y,( -3.261),

() F T 57 R 20 B AN ] T 5 1R A a5 25, il 28 ) 25

BIFHIEAR R S A .

ARSI 55 X5 AE A0 K 1 A A R B A O i AT
THLEE K Z I8 bn AT bR AL AL B 38 3 in AR FAs
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N B+AC>A +B+C>C+AB>ABC >
A + BC, Ut BIAHE 1 Kz 17 LAY 05 A S HOR , B G B
MR R MG 5 H 504 A, & 56 2 MOk A T R
A, 5 3 IR s RS . ARG REIR,
X 52 7 BEAT 20 T WIE SR OA) BRI LA R 24 AROR A 1) i B
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