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i E AR EASL LS R h B4R, A FZBEALLYE Re HRY, K ABHL 2 BB THRLKA G =F
ERALEAC, BFR T B P AL R R 4k, ST E B AT T SRR R AT, 45 R KA Absidia sp.P39r T Ak T B
Bt 1 Re A % Rgl , #1212 B 5 4 4 . 4 b ik pHS.0, RS i8 E 40 °C, R R B 1.2% , 55 Bt 1A] 16 h, 2 8%
K 10% , 2 e B 5 £ At T 435009 Rel MB35 3% 5,4 705%, KIGv. Rel AR, HE £ LE-KKZ T Fe't g
FEACE_ R 7= 4 20(S,R) -Rhl 897 & 5 H ok & , AL R B ZARRAL S R A . TEERE 50% , B R 3 & 50 C, k4 ik &
1.7% ,Fe** i B ik & 1.4 mol/L, K B ] 14 h,20(S,R) -Rhl 45 % 5 ik 61.83% ,Rk3 .Rhd & i & 53 = F=
H27.34% ., £ EREMTH20 g AR LH Re 5ER AR, R4 R )G A AB-8 XL WA A5 5 & F)2/5 2] 44 Rgl
8 140 g, BI102 ¢ R FE/F54 Rel 55 Fe' " i Bm , 126 AT R WASLH Rhl L F- MK A& 4 8.18 ¢, 47
%3 80.2% , £ % 20(S)-Rh1,20(R)-Rhl,Rk3 #= Rh4 4543 53 4 37.71% ,24.12% ,7.27% ,20.07% .
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Abstract ; The aim of this thesis was to prepare ginsenoside Rhl by catalytic transformation of protopanaxatriol type saponin Re
with two—step method including enzymatic conversion and metal ion catalysis. The catalytic reaction conditions in each step
were researched ,and the products were purified and analyzed.The results showed that,Absidia sp.P39r strain could catalyze Re
to Rgl ,the optimum reaction conditions were determined as: Buffer pH5.0 , reaction temperature 40 °C, substrate concentration
1.2% ,reaction time 16 h, ethanol concentration 10% . Under these conditions, the mass fraction of Rgl obtained was the
highest ,up to 70.5% .Next,Rgl was used as the substrate ,the mass fraction of 20(S,R)—Rhl was determined to be the highest
in reaction conditions under metallic ion Fe’* catalysis.The optimum reaction conditions were as follows ; Ethanol concentration
50% , reaction temperature 50 °C ,substrate concentration 1.7% ,Fe’* solution concentration 1.4 mol/L, reaction time 14 h the
mass fraction of 20 (S, R) —Rhl was 61.83% , and the sum mass fractions of Rk3 and Rh4 were 27.34% . Under the above
conditions,20 g ginsenoside Re was reacted with the enzyme solution. And after the reaction was completed, 14.1 g Rgl -
containing product was obtained by separation with AB—8 macroporous adsorption resin and dried.Then,10.2 g Rgl obtained by
the reaction was reacted with Fe’* solution. After drying, the mass of the final ginsenoside Rh1 group isomers was 8.18 g, with a
conversion rate of 80.2% ,in which the contents of 20(S)—Rhl was 37.71% ,20( R) —Rh1 was 24.12% ,Rk3 was 7.27% ,Rh4

was 20.07%.
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FW, NS A7 Re AP IMAEHT s A RTF
Rgl EAHUIESTVER, 7T LAY WP 25 20405 B2 B
T2 1 s NS BAF Rhl & TR A BT, B
e A A S A 0 AE S (B AE NS T & i,
5 Rgl AHLLTE 5 g AR, I H B A B8 4y 1 4 21
T G e R ARG B B A Sk A A S
H Rhl &L Ak i ss H s o

TE Rgl il 45 5 10, 4 %8 8 5 2k Bk e )
sp-GO ( BRI AS SC Y Absidia sp.P39r T FH) r= i ma—
EHEE R L M, BEfE K it A= 2T Re 1Y C-6
BrAS G B —> o BUESRERE ] 2 A2 2 Rel , B
S AR SZ 40 °C  ixid pH 5.0, 7EMA AZS
YA Rhl (i1 45 510, Cao 251 LB A S = W gH 54
SRR, R SR (VKBATR ) K sl 45 HY Rhl, By 7%
JrikE B L I SR AR BT IR A Ge it — 25
il 4l ik 90% %) Rhl . HRETXR THIL AS B
SCRRHRASAR 22, REBUFH T (IR K g% b A
Z AT AHX AN TR RN RIBL, PR A PR I 2, 0T HL
R T T Bl £ o) PR s S g

TERTHARE I v R B, B s Ak it NS B e
R ZEAFIR AN , S R Ak B S S o), E R IR BIAT 3
17, e S v FL = o — X R BRI A g g
TENZBEH R TR D R W, SR
B hn Fe' ] DU AL N 2 51 00 Bl LK i, I B
AE MM, =953 S AR 25 55 g e 4 & )8 25 1
PEAT B, AT A6 250 S AR L X BRI ) 75 G

AR = H, i\ /el Re SN Wil o T 1L
SN £ Rel, FRLAHI & 09 Rel SRJiR#), Fe' ™ SRy i
AN AT ST, LIS 368 20 (S) —Rhl FI20(R) -
Rhl 7EN I SR -G 2 H i, S B Bt A=
BER&mA NS BH R, 22 mH A
R 45 Bt
I HRE5HE
11 HESE

Absidia sp.P39r( ELSHE) bk Hoi Toll Kok
Y TRRZEBE AR BUIT s AZ BT Re \Rgl A A K
Re .Rgl 20(S)—Rh1 .20( R) —Rh1 .Rk3 Fil Rhé %} &
mhn SR E |, HPLC 2R iR 3] 95% LA [-; AB-8
RALE AR BT R2E2RT) s ASk dEatlHE
ARSI 200 L E Al w4 (0.1~
0.5 kDa)  RigEH & EMFHEA RA A R e . Jo
IR LPREN DKL TC/K Ll £ s B IR T
STEEOENEE 1, 2-T 0 BB Bl R 4
T IE SRR I OB TE PR R O R N = R
P R EE (1,3 PN ¥ Sigma— Aldrich; ZEG i 2l
HoK RIELEM PSR A BRA H] s HPLC 1057 6
Tali ; Se g i AR B8 E 4Bl

Waters 2695 — 2424 75 & WK AH 4 3% X 38 &
Waters 2> 5] 7% 5 o
12 LWHE
12,1 AR IR B AR A RS IR R SR
PR IR MR IR RN U7 T o5 OB AT + 2% Bilis.
¢ Absidia sp.P39r BEHRIERIAE DL IE FRIE I, 4 29 C
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TR 6 d, Z /5 A e 4it il e 4 °C R
A o

ANSE #4100 ¢ AZHr5 600 mL
IKAEREM IR A5, /NI 7 h, (R
HERANKCRERE, D7 b L) ¥ E0, FH U2 20 A a3 uE
P AR 10 VB W, K4 U8 MR FE 8000 r/min S5 L
10 min, B E35%, BV 275 S48 R, K 2 300 mL,
FERE, T 4 COLm e H .

WA R B 3 356 B 12 mL (9 A S i A
48 mL FIZEZEVT, FIANA 40 mL [ 3/K %552 100 mL,
PAC ) A4S e TR 355 55 3k ( 22 2RI O e vk 5 ol 5°)
ZEVR KB (121 °C,1 MPa)21 min, BFHEFIE .,
122 BEWEAOHIE AR 2 B AR A S 00 i 1
AR B Fh 00 T 1L 55 FR TR RP , BUS L U719 Absidia sp.P39r
TEARBNA, FHES WAL 5 mL B& Fh 322 Fh 21 W R & ks
FIEIFETRGIEFRMA D, HE LRI W
100 mL % B2 PE4T 75 8 550, 5% 33 >4 8000 1/min , By
Bl 15 min( LERFMAER) , B LIEW. fE LEW P %
T2 I BRI B M A (ARG S P8 264 F) BEAT 84T,
HEMAMBLER B FNE R 85% , Z J57E 4 C F &
B oI . FFE 13000 r/min 514 F .0 20 min, U
BEVLEE, BN EFEEH . FH 10 mL 0.02 mol/L pH5.0 f
B 40 — IF5 152 22 v 0K B AR L DL TE VR, % NGB P4
HHE B9 8 v A T T 48 h, iEMTid R P AR 2 h
e —VRBEMTAE . BHTLE )G, & % 7R B0 PLTE
13000 r/min F & .0» 10 min, 3= R E ™,
TS b 35 R B0 Sk B o
1.2.3  [gFetbdl Rel e B &4 E IR
Re MBECH] : B 1 mg Re X BE N AE] 200 wL Ja7K 2,
B A0 800 WL pH5.0 P PR A — it 2 2 vk Hh o8 2 i,
B 1 mL JIEY Re WA 1 mL B IEATEE NV . X
Absidia sp.P39r B =B AR ILE% 10 Re PSR 0 2544
PATHARE (R 2) , BIRE N AR < I TR 40 °C LIS
IR EE 1 mg/mL, ZWEHk B 10% |, )2 W BsHE] 20 h, %8¢
RIFZZ v pH (3.4 .3.8 42 4.6.5.0.54.5.8 .6.2) %
FEYIH Rel B4 B AR i 5 [ 58 I b 454 < 2% o
W pHS.0, IS 1 mg/ml., 2R 10% |, J2 37 i
[E] 20 h, 25 £ AN [A) )2 o 7L 3 (25 .30 .35 .40 .45 .50,
55.60 C)XFr=#yrh Regl JoT i 43 %0 04 52 ) 5 [& 22 SN
R 28 vhk pH5.0, L IELEE 40 °C, ZLBEHk B
10% , )2 R Bk [E] 20 h, % 52 AN R R4 e 3 (0.2.,.0.4
0.6.0.8.1.0.1.2.1.4 1.6 1.8 .2.0 mg/mL) %I /=4y F
Rgl Jit i 43 00 52 w5 181 8 IR 2% 14 R« % b
pH5.0, X W I EE 40 °C IR EE 1 mg/mL, JZ )i i [d]
20 h,ZEARNIE L BEH)E (0 2% 4% 6% 8% 10% .
12% 14% 16% 18% .20% ) %F /=4y h Rgl Jit H 453
FLAFZ A 5 [ 52 SN AR« 22 v iR pHS.0, 528 TR
40 °C,JEWHRE 1 mg/mL, 2K EE 10% , 22X AR [H
JZ SR IA] (6 .8 .10 .12 .14 .16 .18 .20 .22 24 26 h) X}
FEYIT Rel SR8 S E 2, SEAT R R LS, 4
XA B2 BURE , I 2 BV KA FTIE T % 11 fitg
R PR, 532 WOk N Rk K 2 AR ZE 15
BM AR AE S o B AR RE S s b B S i, o
HPLC—PDA W 5347 , H3 P 4 £k )52 #5 21 1) Rel 1)
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1.2.4 ke’ fil kA B Rhl 4 5344 R 5l A3 ML 77 R
REMWHHE IR Rel mIBECH - B 1 mg Regl X B& shom
AF] 500 wL AN [ A BLEE R (358 A oK 2B 2
P R R R TR R NEE 1,2 T SR
PImsE S B 2 Tl 400, GF R EE L IE COEE LI B
Bt RO P9 B PR R EE LA 1,3 -TH
fi5) A 500 Wl 25 B8 7K v 58 4 I i, P2k R Al v oK
RXFREZH . 3B EC 1 mL Y Rel WM A 1 mL
1.5 mol/L FeCl, %W 17 4 J& & + 1 1k I ¥, 7E
40 °CF R 15 h J5,2 BV KAEFNIE T EEFE L, BUE
TELIZIN 3 BV IKRARSEFEBL AR 2% Fe' /K URIE T BE
J2 3, 28 T IE T B2 2D KA W . ks
B fif , 282 HPLC—PDA Kl 4347 , 388 2ok 48 Ak 52 ) 45 3]
HY 20(S,R) —Rhl 19 57 £ 53 Bk 4 /€ I A A PLIE A
L NE

1.2.5  Fe' " fi b B Rhl 41 5544 R e A 2 0 45 14 14
BasE IR Rgl MUTECH] : BL 1 mg Rgl XJ B m A 2]
500 wL JG/K ZEERD 500 pL 5B Tk P sg e s fi, B
I mL Ji&Y) Rgl #EWINA 1 mL FeCl, 31T 48 25
FHEAL I o FH Fe' M R Ak 0 v i 4 JE B T,
VAT A EN Y Rel MR (3 3) , RN 4614 -
FE SN S5 M IOV TR E 50 °C L R JE 1 mg/mL,
FeCly WU 1.5 mol/L, R BB [E] 15 h, 2558 AN[A]
2B B (30% . 35% 40% 45% .50% .55% .60% .
65% 710% 715% 80% ) XFr=¥y+ 20 (S,R) —Rhl i
SIEASE MR 5 [ 5 I N S A4 S R BE 50% |, JiR Wik
JEE1 mol/ L, FeCl, /&M EE 1.5 mol/L, [z W i Ta]15 h,
EFLN [ N IREE (25 .30 .35 .40 45 50 .55 .60 .65 °C)
XTreggh 20( S, R) —Rhl B 53 80BN 520 ; [ 2 S 5%
142 2B B 50% |, )2 i@ BE 50 °C, FeCl, #E Uk B
1.5 molL, JZ R BT [E] 15 h, 2% 2R [6) ik BE (0.2 .0.5 .
0.8.1.1 14 1.7 .20.23.2.6.3.0 mg/mL) %} 7= 4 1 20
(S,R)—Rhl iy 505200 5 8 8 )N 51490 & B
WBE 50% , JZ R % 50 °C, I EE 1 mol/ L, JZ i
BFE] 15 h, 3 22 [6] FeCl, % Wik % (0.2 .0.4 0.6,
0.8.1.0.1.2 1.4 1.6 1.8 2.0 mol/L) X F=#yrf 20(S,
R) —Rhl ST &8 52 5 [50S4 4 o £ B 3
50% , )X W E 50 C LRI 1 mol/L, FeCl, ¥
WREE 1.5 mol/L, AR ) B i) [a] (2 .4 .6 .8 .10 12,
14 .16 .18 20 .22 24 26 28 h) Xtr=4#+h 20(S,R) —
Rhl FiH S B0 s . SE4T B0 R 2R S0 58, 43 ) %o 45
A REBURE , 43 B 2 BV 2K A3 FTIE T EEZE B, B
IE T ERZENN 3 BY AKARSEAEHLABR 25 Fe' ™, K PEIE T
B 3 3, 28 T 1E T B2 A5 BB R AR S . Ak ol
FH B2 i , 28 HPLC—PDA A5 534 , 38 i Ak S i 45
Ff) 20(S,R) —Rhl # i &L FOkR i 2 Fe' flE1LAY
B RS

1.2.6 BEFe b4y fn Fe’* {4k 2 3 7= 4 i) HPLC -
PDA ] (o4t . hilis C18 A4 (250 mm x
4.6 mm,5 pm); FE7E 35 °C; $ERE R 10 pL; 7B
1.0 mL/min; 2% JJ 30 psi; EEFLEIRE 80 °C ; ish
AR N CA) FzK (B) 5 i sl AH BE AR & :0~20 min,
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20% A ;20~31 min,20% ~32% A;31~40 min,32% ~
43% A ;40~70 min,43% ~100% A,

o BV VR I T S ok 9 BRECN 2 B Rgl ,20
(S)=Rh1,20(R)-Rh1,Rk3 Fil Rh4 X i85 10 mg %
F 5 mL O35 B A BERGHR BE SR 2 mg/mL (19 %] AR
VT, AR5 43 VB 1 mL i A €% B A R A T
2.0.1.6.1.2 0.8 0.4 mg/mlL [ XF 18 & 75 7, o 15 4%
FHo 43 R34 ) 55 9 AS TR 3 B X BORR 38 7 10
$o R AGE SR FERE 53T, LA A 4 e T B G AR
b BT AR e BE G B AR o B2 IR oE R 2R, A B/
TR AT MR [0, 75 30 4% AN A i [\ 0 O R
ZERWFER 1,

1 AZRAF Rgl Al Rhl 4 (192 4 819 77 F8

Table 1 Regression equation of ginsenoside
Rgl and Rhl components
ANSEHME RS R
Rgl y =0.489x +0.013 0.9994
20(S)-Rhl y =0.537x +0.005 0.9997
20(R)-Rhl y =0.546x +0.022 0.9994
Rk3 y =0.613x +0.017 0.9992
Rh4 y =0.609x +0.012 0.9993

2 EEELFE L Re 420 Rl [V 551
Table 2 Reaction condition for

enzymatic conversion of Re to Rgl

v B % I o DZE E RN

A e AT ST
() (%) (h)
1 34 25 0.2 0 6
2 3.8 30 0.4 2 8
3 4.2 35 0.6 4 10
4 4.6 40 0.8 6 12
5 5.0 45 1.0 8 14
6 5.4 50 1.2 10 16
7 5.8 55 14 12 18
8 6.2 60 1.6 14 20
9 1.8 16 22
10 2.0 18 24
11 20 26

1.2.7 AN =0 B o BT 5 Ak I N =
Y2 HPLC—PDA W52 )5 , 2 B8 3k B 5 72 550
. Rgl 20(S) —Rh1 .20 (R) —Rhl Rk3 #1 Rh4 [/ 5
o ¥ Rgl I9/—2%H,20(S)—Rhl +20(R)—-Rhl 15
SJ—¢HFRHA 20(S,R) —Rhl, 5 F Rk3 .Rh4 5 20(S)
—Rh1 20(R)-Rhl 25{l, #9°8 — 20 F PR FR = w2
NS B, M 4rF BB A [E], 80K Rk3 + Rha 52k
—2H ,Rgl B8 (o)) TR RN -

Mgy

w, (%) = x 100

20(S,R)-Rhl fEH I (w,) :

Myg(s)-gu + Mog(r)-Rui
0, (%) == — (- 100
2
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Table 3 Reaction condition for Fe*

conversion of Rgl to Rhl group isomers

catalyzed
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Rk3 Fil Rhd ({508 (w;) -

Mg + Mgy

o, (%) = % 100

2

AP m, SRR AL SN A3 2 B ACIRAEE A 1Y

: p o
. M Wk 64 0 2 0 15 5 1 AR BE s 2
kop ALHE BRI ey DT BRIL O poma
W R (mgemL-1) TR it i) 13 R4
(%) () ™ (%) (b et s i :
SEEEYRE YR 38 ok HPLC A& U 4 45 21 1 g Y [&]
1 30 25 02 0.2 2
S, 0s o \ ESMHT . 3B Rel (20 (S) —Rh1 20 (R) —Rh1 (Rk3
N o o . A Rhd (G {5 5 8 ] £ A K 97 199 63 o o 28 o, 72
: ' FXF [V 1) area Fl area% , T AH N () &L, LA X = SD
4 4 40 L1 0.8 8 275, SPSS Statistics17.0 $E47 77 2 43 W7 , 5K J Origin9
O o S g
7 60 55 20 14 14 2 RSO
o 6 6 )3 6 6 2.1 ERRRALEGI&E Rol WML B 141X %
0 0 6 a6 I8 8 SR 1.2.3 (7 %) Absidia sp.P39r T r=¥H 1iff Wk
0 7 3'0 2'0 0 fifk Re 09 S 44 EA T 004K, 19 B A S 11 Rel 1
" %0 ' ' - SRR RE . B 1A R, BEE pH 1Y, Rel
0 o fy Fe S I AR 2L, pH Sy 4.6 B, Rel A T o 4 50
s 6 KN 68.5% 5 Pl 1B F I, Bt A5 i A3, Rel By
SR IN AR, IR R S 40 CHE, Rel (1T 434K
4 2 B T1.5% 5 P 1C R, FEHIYERE J 1.2% B, Rel
709 A ; —* 70{ B /§\§\
60 e \ 60 / —
§ 50 i/ ¥ £ 50 \
% 40- \ Z 40 /
3&2 301 S \E 30
20 - 20 -
10 10
32 36 40 44 48 52 56 60 64 25 30 35 40 45 50 55 60
pH HBE(C)
704 ¢ /E%E\E\E 704 5 /i\i—i\i
60 & 60+ T
S50 S 50-
fﬁ 40| * ?i i
@ 30 & 30
20 A 201
02 04 06 08 10 12 14 1.6 1.8 2.0 10 6 8 10 12 14 16 18 20 22 24 26
JEPIReHK S (mgemL) S NI ] (h)

70 E /\E—i\i\

60 - _—
£ 50 - i\i
Z a0
@30-

20

10

0 2 4 6 10 12 14 16 18 20
LEEREE(VVY)
E 1 KRR EMET Rel (RE S BErL R

Fig.1

Mass fraction line chart of Rgl under different reaction conditions

TE: (A) S pH (B) ROWERLEE ; (C) IR EE ;s (D) B A] 5 (E) ZBEMREE
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B SRS B i K 70.3% 5 181 1D B, il 35 A5 [a] Y 30 - s
BERN, 2 0 B E] A 16 h B, Rgl (4 5 45 350 i Rkl §28: e
68.4% ., K 1E KW, ZBEU LN 0% B Re {54 % 50
A% BT 2LV (R, Rl 199 5% Bk 5345 S b i Zw
SRR YN L, 2 AR FEAE 10% I Rl 114 Jot 2 43 B0 = ;8
KN 69.4% . ik LU 5 il e S 4% A g - % ol * ol
PO, F JU IS 30 76 IRHIHCE 1200 P I EELY LRSS ELEE RS SRR
16 h, ZWEHE 10% %&?EEE&?;EHEEEL}QEE%
2.2 Fe’ fgiLiE%l& R ARBGNSEEIER R R S
FIR 27 &

I 12A WG TR RIS 2 P, {19 B2 RABUIERR T Rhl 406 2040 4 H

A HLEEA 2R A, #76 20(S, R) —Rhl A= g%, (H 5T 5
SYBORIE, T NS BAF Rgl A1 Rhl 2 EH LS
Y K EEVER I BT R, I FLAE AR R
Fe' b A Z 58 4F Rgl £ 9 20 (S, R) —Rhl 5 &
e 22, N e 5 2 B — KA R 55 MZ':/%%/T\,\XTTEﬂC
SR B R o
2.3 Fe’' fE{kix4l& R ARMEHRERNE
AL

MR 1.2.5 FIRE6 4T Fe' fifk Rgl 4=/ Rhl

Fig.2 Mass fraction of Rhl group components

in different organic alcohol systems

RK3 Fll Rhd (1543 B0 m R 6. 18 3A =W, Bl 2.
PEEU BE (A48 11,20 (S, R) —Rh1 (5 4e 16 hn By >, 2,

W€ B oA 50% 15F,20 (S, R) — Rh1 (1) 5t & 53 K00k B 45
K 52.7% 21K 3B FKB, Y N IR EE N 30 C Y,
Regl A Z T4y, 50 °C 0F Rgl JE A R4 AL 5% 1k Ky
Rhl 205 #g0A, Hirp 20(S, R) — Rh1 f% J5 50 B0 ik
63.2% ;& 3C FKH, )Y Rgl MkE N 1.7% B} ,20(S,

ZH SRR 0 BN S EA A AL , 7939 20(S,R) —Rh1, R) —Rhl (95 & 50l 60.3% ; 18 3D KB, M2
60 e
A B
50 60
< 40 \?50-
= —o—20(S,R)-Rh1 = 407 —o—20(S,R)-Rhl
;\‘;{ —4—Rk3+Rh4 R 30 —A—Rk3+Rh4
B 20 4 = 1
& T B 20 1 s—F— 5
oy A - o, .
30 35 40 45 50 55 60 65 70 75 80 20 25 30 35 40 45 50 55 60 65
ZAW)?‘{&E(V.VI) YD%E(OC)
70 70
C
60+ 6] P
< 501 < 50+
£l ; <
K40 O 0GB RRAE 40 —o—20(S,R)-Rhl
& % Ric i u?;{ 30+ —A—RK3+Rh4
\‘5 Mg
20 A = 90 5 A
10- = R (s -

0
02 04 06 08 10 12 14 1.6 1.8 2.0
Fe¥ ¥ i (moleL")

0.00.2040.60.81.01.21.41.61.82.02.22.42.62.83.0
JEPIRg IR i (mgemL")

70 4
E
3 EN
o 50 A / §\§
s AN
% 40 { f é\
30 —0—20(S,R)-Rhl °—°
= 20 —a—Rk3+Rh4
4 s /A\ _____
10 _IA/&AA B—D—D—B—B—D
0L g2
2 4 6 8 10 12 14 16 18 20 22 24 26 28
S5 i ] (h)
B3 OR[N ZAPET Rhl 414k A4 0 Bt 4 BT 46 1R

Fig.3 Mass fraction line chart of Rhl group components under different reaction conditions

T: (A) ZTERIE ; (B) IBRIE ; (C) MU 5 (D) Fe' ™ e 5 (E) KR A,
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El4 Fe'' fifb NS Rgl (19500 i 2

Fig4 Reaction pathway of ginsenoside Rgl by Fe’*

Fe' " We B2 (3% 11,20 (S, R) —Rh1 () i fa 43 80 5e 14
JG 98/ FeCl, WM E M 1.4 mol/L B} ,20(S,R) —
Rhl {51 55354 =35 60.3%

K 3E K, 7E LB KR T, Fe' ik A2
T Rgl M W & 2B ARBE, 7E 2 min B SR EL48F 20
(S,R)-Rh1 .Rk3 Fl Rhd 45, Y IA7E C-20 B+
SRR 1 TR B R T B K BN 5 25 I i iEAT R 14 h F
16 h B ,20(S,R)—Rhl Rk3 Fll Rh4 12 H AE LK 5 F)
B,k 63.4% FN 14.5% . [iJg 20(S,R) —Rhl
A B B 43 BT IR T F%, Rk3 1 Rhd & F 515, M I
REERATLAE ), Fe' " b 2 T A= 21 Rel
C—20 _I= /%) 7 %4 1 1 44, £ 4= B 20 (S) — Rhl F1 20
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