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Fig. 2 X-ray Diffraction pattern of CS (A), OMT
(B), physical mixture of OMT and CS
(C), and OMT-CS complex (D)

HA.CClL A . S ESH-HHmm1: 154
M HEBRM-ELESH2: 1 ZEA4YW.CS 4.
OMT 4. IE#¥ X B4 M CClL, M4 im NS(0.1
mL/10 g), B4 & 41 # 1/3 LDs, im # B 254, BP
1: 1 EAYH 125 mg/kg. 2 : 1 EAYH 95
mg/kg OMT 4 70 mg/kg.CS # 65 mg/kg,ELE 7
d, RIKS DG 24 h, Byt B4 ip 4649 0.1 mL/10
g A, Hif & ¥ ip 0.5% CCl, #EA MBI 0.1
mL/10 g. 24 h J5 /N BT 3% B , 4 i 7§ AST A
ALT., XRER U ot Fx, AR B SPSS 4
HREEHITHE . BRILE 2.
3 it

Haiy OMT M, & &9 &4 & KRk ¥ &
% 11 nm;OMT # IR, 'H-NMR 4 & 5048 0 &%
BHREEER1: 1WERY. 2HHBRWESR,
BEHEYNBEBEOMT A aRARE, UHES
Y OMT 5 CS W4 FRIVER 1R g .

%2 HAUEW CClL FHRGNRMME AST & ALT
HMEmE (xts, n=10)
Table 2 Effect of OMT-CS complex on serum AST
and ALT in CCl, hepatic injuried models

of mice (x+s, n=10)

| B AST/QU - L™ ALT/(U L™
EX¥XME 61.20+14. 42 41.914£26.53
CCly 14 108.094:24.81* * 188.60463. 02 *

CS:OMT=1:1 69. 92+ 32. 884 118.05£57.56* 4
CS:OMT=2:1 64.311+18. 2784 94.814:38. 4148
OMT 92.74+18.89" * 225.10+43.65* *
CS 78.63+18.31" * 178.13454. 91 *

SE#MBALE. - P<0.01
5 CCl, it 3. 2P<0.05 2AP<0.01
** P<0. 01 vs nomal control group

AP<0.05 AAP<0. 01 vs CCly injuried group

ABFEKA CCL & /DR SR GEE, W
g xH/NRILE AST.ALT W, &R BR,
fUESW-HHRWESYHIRE ERMK PR
AST.ALT /& ¥,CS R5t AST & B Z %K/,
OMT FTRE{R/NRIMLTE AST.ALT fEF. ALRBF
BREHBRN-EALESRUAREMEAETH
BRI, X IR B,
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Enzymatic modification of total ginsenosides in Panax ginseng
stems and leaves and their HPLC chromatograms ’
YU Chun-hao'?, WEI Feng', HE Zhi-min’

(1. Mobile Postdoctoral Center of Chemical Engineering and Technology, Technology, School of Chemical Engineering
and Technology, Tianjin University, Tianjin 300072, China; 2. Postdoctoral Programme, Tasly R&D Institute,
Tasly Group Co. , Ltd. , Tianjin 300402, China)

Abstract: Objective To investigate the modification of total ginsenosides in Panax ginseng stems and
leaves by biological enzyme preparations, and their HPLC chromatogram changes. Methods Complex
enzyme A was used for modifing the total ginsenosides in P. ginseng stems and leaves. Changes before and
after modification were determined by TLC analysis and quantificationally described with HPLC
fingerprints. Results At assured integration events, numbers of chromatographic peaks were decreased
from 34 to 16 after total ginsenosides in P. ginseng stems and leaves modified by complex enzyme A,
among which relative peak area and height of 13 peaks were significantly reduced, the relevant signals of
21 peaks could not be detected, four new peaks appeared. Conclusion Complex enzyme A has great
potential modification on total ginsenosides in P. ginseng stems and leaves and HPLC fingerprints could

remarkably monitor the changes of modification on total ginsenosides in P. ginseng stems and leaves.

Key words: the total ginsenosides in Panax ginseng C. A. Meyer stems and leaves; complex enzyme

A; HPLC

AZBHRAMBASRAS . BHS . =%

WEREHERT B AEZHAREE.CAASRHE

YR EH 100 KFO, ASBAMFERENE
HiAZBH Rbi.Re.Rd.Re . Rg, FH AN RET
%, ORERAERRBEZ L IEREASET, W
AZBH Rg;.Rh,~Rh,.Compound K,Rg; Rk, ~
Rk, %55 , B0 W A 0L VB T & 2 245 550 410 o 0 2 P 5
755 M 40 A T, AR B R BT R M BUE R
Fem g, BEEBRAMETR R EMEY
FEERPIE YRR AR K R, IR A
R RS, XA S B DB = A R IR AR
TEYER S, IR ED S M R AR =

AlRPHHFNE. EVHAESTRFERE
MEERE EVFANMEERERNERZ~ZA
HSAZEBEEFRBEINERE. AEEEY
R A0 700 % 25 4 A I DA 5 4 48 1, [ A2 B0 A A
R BREEE. A TEEARX P
T R A 1 5 4 18 » 28 P - 3 O 1 R BRA A v
R HBAHT RN ERBGERB, RSP
HHRMG R EEE AR ASERBH
FHTTHEEN, HERE T BMEE HPLC BEK
L.

1 UBEEHHE

Agilent Series 1100 # 5 3¢ W H £ i 1%,
G1314A VWD # 1§ 2%, G1313A & 5 3h i #¢ 8§,
G1311A # P4 T %, G1322A B EL B S R 4,
CBL100 %I 4+ 8 45, HP Instrument & T /E uk;
Mettler Toledo AG135 & 8 F 4 #7 K F (3 L)
GFL1092 1B B KB # K (P E) ; B 1) KQ—100 &
B BE YA i

ZIEF0H EE (B 4, 22 B Merck A FD
Millipore MILLI-Q B4iK; AZEH BB TFWAE
WEEAEYRHEARAR, UV HlE LT 80%;
FAEET S B R RS A B R R B 4
BEHIAAE, 4 BFRE N EE M1 B M4; R4
HI B R 28 B A B AR AR E I R A R,
SHEIE N EE M2 FIEE MS; BIRBH R A g%
5,10 0B M3; 5B B LE AR BB A A,
B 0EE M6; EMHH A (ENZYMEs-A), B %
B AT E & o B BE A, 4 BN B M1.M2. M3,
M5.M6 5 HBEFREMBE TR, ICHE M7; 5
HEERK G RUWBEBETERESFHBEN KR
s MRS A, =EtBHFROASEH
Rb,.Re.Rg; . Rg; M A HETEAGSEDHH B
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FEHHEM, A S BHF Re (>98%, HPLC), Rd
(>>98%, HPLC) #1 Rh,(>>98%,HPLC) Xf B &y
W EaBE WML EZGRARAE .

2 FEEER

2.1 WEHAH &

2.1.1 EBWAOHS R B R EARER R 1.0 g,
% F 10 mL 1. Ommol/L pH 4.5 B§ME b B(H
FE10%ZE), 74 E 5,1 000 r/min KRB O,
BREFBER.

2.1.2 MBASZETEREHFHKRBEBROE & %
BRI 1 g ASZERBH, 10 mL BERE K
BHEM BF 10mn RA4BHB.AEZREMA
1mL BB % B, 7E 180 r/min , 37 CHERKE
FERR PR 48 b 11 mL KM A9 IE T BERE B,
B5 mL #B4iK¥EIE T BEAE 3 YK, 0 MU IE T BE
ET . BARE-AHIlonL FEESBERRE, HE
0.45 pm FHLR WML, BPAMBAS BB HH#
- BB TG-Mo,

2.1.3 ASEMLABEHEFBRAEGKRBERAH
B BERKREN L ASEHERE,H10mL B3
MREWWH B A, EF 10 min BABER.REZR
JEMAERKBEER 1 mL, H&NBASEY BEH
PO S IE W, B R B E A B AR S E W TG-M1~
TG-M7,

2.1.4 ASEHFMBRIABBRNHE . SHIRASE
# R,.Rb,.Rc .Rd.Re.Rg;.Rg;.Rh, X FB& & 1. 92,
2.51, 1.94,3.34,2.12,1.70 ,1.23 ,1.71 mg & 8
ANNEFIR S, M 1. 50 mL B RRA MR A AL B,
HZ 0.45 pm BHLR BT AL T, B 75 58— X R
BBE®R. BRASEH R,.Rb,.Rc.Rd.Re Rg,.Rg;.
Rh, %t B8 5 1.00,1.20, 0.33, 0.83, 0.29,0.74,
0.26,1.09 mg F 1 /MM, 0 1. 84 mL H EEHF
MBI, 2 0.45 ym FHLR BB ML BIR
BAX BMEW (Sts),

2.2 HEAEEEHLEN . AHEAIERK G IR
FL. B 2~20 uL Gilson B SHE 4.0 pL STHR&
MEMARBEREHETERKEL5cem &L BH
ST RANE-FEE-K65:35: 10 TEH
BWEh  BHE . AEFE7.5om G BREKTE
.M 10% H,80, Z BB K )G,105 CH f 10 min
EMEERNE L LB TG-M1~TG-M7 5 TG-
MO TLC EZBIMESR  RATBWHN A S AS
EnmREFBHRRNAE, B EETBHA A X
ASZEH BEFBMATE HPLC Bi#iT LR,

£ x :gg %
8 % S & 2 2 & 9
¥ . > %

TG- TG- TG- TG- TG- TG- TG- TG-
Ml M2 M3 M4 MS M6 M7 MO Sts

H1 AEAGEHASHEASENESEN TLC Bt
Fig.1 TLC Comparison of total ginsenosides
in P. ginseng stems and leaves modified

by various enzyme preparations
2.3 AZEHH HPLC WERXMFMTEFEE
2.3.1 B%4E&MH.: 8% H . Agilent Zorbax SB-Cjs
£ 3% (250 mm X 4. 6 mm,5 pm); S E A H
ﬂyﬁﬁyj{ »B *ﬁjﬁaﬁ’ﬁg’%ﬂﬁ&"’zs min B *ﬁM
18% 2kt EF+ X 30%,25~40 min B 78] 50%,
40~50 min B #§H N 70%,50~60 min B AFFH
82% ,60~75 min B #F+# 100%,75~77 min B #fl
%K 18% ;84T B} ] : 75 min, JE3R 5 min 217 3
HEE 10 pL; KWl B4 : 203 nm,
2.3.2 WEBERR.BE AR EBEEER S
WL E , 45 R T A5 0 X 1 B RSD<<6 %,
2.3.3 ERHRR:RE—FL S 6, Hl&aHlR %
B, HFENE , 2R T EEAARTIEE R RSD<5 %
2.3.4 BEHRE . WMETF4 CHRANR—HRR
WA BIFE 0.1.5.10,30 d WiE, G5 R L E g X
Wi A RSD<5%, RUAME L MW AE 4 CUKA ™
K.
2.4 EEHF A KB HPLC Bi% i
2.4.1 ABERIRE: N T BB ILEEEHIN A
X AZBHBBHE R, ®FEN HPLC A% it
e, BEELE 2. BRAS Re.Rg, AEBRAK
b, AR 5 e 2 (8] 43 BS AR AT AR B B 1ED 43 B h =
+ B R, 14.782 min, A & B H Re/Rg, 17.012
min, A £ B # Rb, 32.165 min, A & B # Rc
32.939 min, A 2 B H Rd 35.45]1 min, AZBHF
Rg; 43. 918 min, AZ2H Rh, 51. 515 min,
2.4.2 HPLC BB : A TH P EEKE
YEH AN AS BEHRBHEE W, X TG-MT7 fl
TG-MO i) HPLC B i¥i#47 e, WA 3. RHER
B KE HPLC UM BHA RN I ~VE, T KA
FEEBNE, I~NXKEEFASBEGHERE, V
RAEEE, ERBREERT S ERTKT 0.04
min, B E R AT 1.0 mAU - S.HR AT 20 mAU,
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Fig. 2 Identification of HPLC fingerprint-peaks ’
of ginsenosides in P. ginseng ”
B4t fE X 10~55 min RS FHTF, % TG-MO
- 7 in — r r r ; T
*ﬂ TG M7 ﬁEUﬁﬁﬁﬁ&hﬂ’%%L% la A%% 0 10 20 30 40 50 60 70
t/min

tEBHERMHN A GBS, RIEEREEH
SAANEE 16 1, REBHF 13 MG 6 i A XY
W TR LR X O 8 2 B S R I, 21 A R W A UL E
RABEHTRBABMMGES  HRT 4 1B .

3 TG-M7 5 TG-MO i HPLC Ml Lt &
Fig. 3 Comparison of HPLC chromatograms
between TG-M?7 and TG-M0

. $£1 TG-M7 F TG-M0 i HPLC X ER A WA H N T
Table 1 Relative changes of relative peak area and relative peak height between TG-M7 and TG-M0

-~ L 304 tr/ KBER A/mAU + s W H/mAU
TG-MO TG-M7 min TG-M0 TG-M7 AA/Y TG-MO TG-M7 AH/%
1 1 1 14.79 287-6 171.9 —40. 23 23.6 14.3 —39.41
2 2 17.16 13 226. 4 11 021. 6 —16.67 912.6 779.2 —14.62
3 3 18.10 345.9 300. 0 —13.27° 21.9 24.2 10. 50
4 21.77 463.5 # # 27.4 # #
5 24.76 537.2 # # 25.7 # #
6 25.91 893.8 # # 59.8 # #
7 28. 09 399.9 # # 21.9 # #
| 8 30. 96 563.8 # # 53.8 # #
9 31. 47 307.3 # # 26.6 # #
10 4 32.01 1729.9 805. 1 —53. 46 168.8 100.0 —40.76
11 5' 32. 65 2 260.1 1542.7 —31.74 281.3 204. 7 —27.23
12 6' 32.79 1620. 4 709. 3 —56. 23 225.9 109.1 —51.70
13 32.98 1811.8 # # 246.5 # #
14 7 33.11 1562.4 971.0 —37.85 190. 9 87.1 —54.37
15 8 33.77 2 869.1 337.0 —88.25 331.2 28.3 91. 46
16 33.94 593. 4 # # 72.5 # #
17 9 34.53 827.0 356.5 —56. 89 50.0 29.2 —41. 60
18 10' 35.54 8612.2 2235. 4 —74.04 836. 6 284.0 —66. 05
19 37.78 583.5 # # 65.5 # L H
20 38. 48 735. 6 # # 93.1 # #
21 38. 69 180.2 # # 20.1 # #
22 1 40. 14 1243.6 1 066.4 —14.25 91.7 58. 6 —~36.10
23 40. 28 465. 6 # # 59.9 # #
24 12/ 40. 88 1324.1 418.2 —68. 42 160.0 53.5 —66.56
25 41.11 1 298.0 # # 159.3 # #
26 41.78 471.0 # # 40.5 # #
27 42.54 590. 1 # # 63.7 # #
28 43.52 499. 8 # # 46. 4 # #
29 43. 90 321.3 # # 30.6 # #
N 13' 45.67 # 620. 4 @ # 76.3 @
14' 46.19 # 979.1 @ # 115.0 @
15' 46. 38 # 174.0 @ # 22.7 @
30 47.42 274.6 # # 30.6 # #
31 47.79 286. 1 H # 26.5 # #
32 48. 88 270.6 # # 26.6 # #
33 49. 47 407.3 # # 40.5 # #
34 16' 50. 56 499.9 2178.1 335.71 36.7 228.1 521. 53
51.52 # # # # #

#-ERBSEHT AR MBI X R E R e ; @-FRFIHNER,

# -relative peak area and relative peak height could not be detected at same integration-event; @-new characteristic peak
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0 B8R 1% 0, 5 SR 3 B 0 T B IR R RS TR B i
8,385 4 AT BB % 10 9 5 B0 BRURT I R AE i 4

3 it

3.1 KW AERMERE: ASBH HPLC Rl F B
ZHHWENS B RX= Fh R —F LM
HEET, AL AN A ST kB
WHEAT AW . BB BN E BRI
AW B B RERRE HE T4
LI o i 35 A BT VR IR R AR 1

3.2 BEHBWARMWHMNKE £EERXETA
FEHANMASERE#HTBHE, TGM7 5§
TG-MO H B i A0 6 B804 e i B, B I5)
AMBHSENS, 5 TLC @MW ERELHN
AR 3 A 0 G 1 S A, — O T A TR A R A7
FERFI R A — b, 25 B2 90 20 — W )
MASZEN BETBHERAREE; S —FE, AR
i 700 2 R Al A R AR L O RIPE R T RE R A I o 5
AMASEH LB HBHBCRABHWEREE, Rk
KL RE RS S B0 F A — 2 B,
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Uniform design method for optimizing proportion of transdermal penetration

enhancers of ligustrazine hydrochloride
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Abstract: Objective
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To optimize the proportion of three transdermal penetration enhancers on
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