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[ Abstract | Saponin is a kind of complex compounds with triterpenoid or spiral aglycones. Natural
saponins are used as substrates, and many novel compounds are obtained by biotransformation technology.
Especially, converted products of saponins with strong activities provide valuable lead compounds for the research
and development of new drugs. Saponins can be divided into triterpenoid saponin and steroidal saponin according to
the structure of the mother nucleus. There are about 89 reported saponin components, including 56 triterpenoid
saponins and 33 steroidal saponins. Biological enzyme catalysis, microbial transformation and intestinal microflora
transformation are the main bioconversion technologies and key development directions of saponins. The research

and optimization technology of biological enzyme and microbial transformation of saponins are the effective methods
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to prepare active secondary saponins. The biotransformation reaction of saponins mainly includes hydrolysis, redox
and rearrangement, resulting in the formation of aglycones, secondary glycosides and their derivatives. The
hydrolysis of saponin sugar chains was the main biological transformation pathway, and could generate a number of
secondary saponins with less glycosyl groups. The secondary saponins could be absorbed into blood and become real
active ingredients in body. Preparation of rare secondary saponins, discovery of lead compounds and development
of new drugs are the main directions of biotransformation of saponins. The studies on the metabolism and
mechanism of natural saponins by microbial and intestinal microbial biotransformation will also become hotspots.
According to relevant papers at home and abroad, the researches on transformation technique, transformation
approach and transformation reaction of saponins from natural products in the past thirty years were summarized,

and the prospects of research and development were also analyzed to provide scientific basis for further study and

comprehensive utilization of these conversion products.
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B2 ML I B (1 —2) ] -oe-L-a 37 {1 Mtk e % 7 T 2
JC-28-0-7 %5 ML g A (1—6 ) 7 29 M g+ (Q3) , 13k
FEAT C(Q4) ,3-ou-L-Ba] 47 A7 Wik Weg i 5k 12 1 o5 -28-

- 178 -

O-H % L B (1—6) 4 Hle 1 (Q5) , F k45
H PSII(P3) , 3-a-L-Fi 437 {7 Wik Wl E 7 e 1 # JT-28-
O-H % B8R 1 (Q6 ) , 23558 FE-3-ar-L- il 37 1 Mt 1 b
FIHERR (Q7) , P4, 2332k I METR (Q8) FI 4 1k 7 W)
(Q9) ™. Q1 7E Wy it B RE P AR HA A8 B A 6
%,01-02—-04—08,01 -Q2—0Q5—Q6—Q7 —
Q8,01—-03—-05—-06—-Q7—08,01—>Q9,0Q1—-03
—P3—-5Q06—->Q7—08,01 >Q3—>P3—>P4—->Q7—Q8,
ULVE 3. Pohd 2 B SE de R W, H Sk S5 R PSIT Xt
JFAR 40 i SMMC-7721 A7 8058 9 00 i 335 1, JHG e 40 7
e (IC,) #(0.019 £0.002 3) mmol - L™, H & T
PR 24 5 - 980 PR 15 WE
1.4 WM EFERE G EF (Lysimachia
capillipes) ] iR AEFH 2 2R3 J8 WUAE Y, B8] TA
YRR O R e s KGR BLR AF o il e R B
Pl 2 2 A e ) 3 AL S ), R AR A e
B, 40AE A B LAY C A R I R IR A M
TRARME RS o MR HD 24 B2 S TR B, 20 A A B R
B A0 A 5L C X 22 M o 40 i 1A 2 25 0 4
H R, EA AR B T R AR A

CHENG 4™ 4148 75 22 4F C 5K Bl 1 7
FET IR U I Bk vh B 3, 28 25 Bk A0 R TG ik /K A 2
B AR A A 6 DIRGRTT, HARSHE R W
K4, A2 C(RO) [ C, LA E 2 5 i 2
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Fig.3 Biotransformation process of pulchinenoside

M AW Kz o N Y R 2 e R 15 3 38, 160,
28a- = R KL -22 - S A TR AEL J-13, 28 B A -5 BUR bt
oc-L- 7] 5 W W AR - (1 — 3 ) -[ B-D-7j % it g ARl k-
(1—52) 1-B-D-AK 1t w5 1 (R1) ,38, 16a,28a-= 35
FE-22 - 5 G I AR 13, 28 - I S-SR IR Bt -L-FR 2%
b g 4 i - (1—3 ) -[ B-D -7 % Wik g 1 k- (1—-2) ]-B-
D- AL E (R2) 1 38, 16a, 28a- = 3 3-22a-5F
PSR A KR -13, 28 - 34 480 - 5 U Bt - L~ 7] DL P 9 -

B-D-ARULmBEH (R3) . 4 FEHBH C 1Y Cp hifik
SR I 25 5 S L, AR AN AR A 24 A(R4)
AR A BT A Y 3 LBEBE 2 a0 i A A e
KA ) A B 3 KK A5 B 3B, 16, 28a- — F7 Jk-
22a-FEKE-13 28-FR S-SR B BE o-L-7] %6 Mt e M -
(13 ) -[ B-D-7 %j M g b5 3-(1—2) ] -B-D-A it i
BETE (RS) Fl 38, 16a,28a- = ¥4 HE-22 - 55 I I 480 k-
13 28-3R 4057 R bt o-L-7] %6 ML T % 2k -B-D- A it
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M (R6) o ZG LA B #r A& B2 C 7E 3D
Y T R84S & 42 A, RO—>R1—R3,R0—R2—
R3,R0—R3,R0—R4—R5—R6,R0—R5—R6 Fl
RO—R6, ULIE 4, SR ] MTT 32 46 ) 40 48 7 5 2 4F C
R A5 7 %) iR 48 i HepG2, PC-3 I AS549 /= K
SO, 45 R s HACHE ™ W) 2 B R A Y BT R

o/ ™
Gle—Ara R1

\
Glc

4 PEFEEF CHELER

Fig.4 Biotransformation process of capilliposide C

2 HEEEFH

AR AR T E B A AR RS
Y h, B EA IR SCERIEHGE T 33 A 5 A2 3 Bk
WA AL, E BT Gk R A D
T I A B R R R
AR, Bk, 17 A S K21 () glycoside F,
parvifloside , dichotomin , tribuluside A ,terrestrinin D FI
polianthoside D 45 ) {45 B 76 W 5% A= Wy i 4k 7
RIS A BT IRA T #E 5 e
LB RR 45 24 bF 2 O 0 AR W e AR AT AR R B
W5,
2.1 ZEFHBEY  JEM I ( Dioscorea zingiberensis)
R BUR AR Y, B HUMOR B i/ A R
£ SN 1 I L A o SRS o 7/ R LT R 7
A RN EEOS R R RS Y, s s
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WGPE, AR T A & 5 B4y Co [RlA, F5R
I IRANRE A R A R A A K 1, R
(0.016 = 0.001 4) mmol-L ™", F3E M4 T FH M
HRZY) 5 -0 W5 I

At =0 B 0 A W A Tk R R, DL

%% 1 - 3 [6,16,9-10,12-14,21-22,26-80 ]

o

o
Gle—Ara”
]

\
Xyl Gle

i A ES R AMEF R M ER R
FraE,

W 2 R A YA Wi A 45 2R 5 AR N AR ™
YyHEAT L, BBEA0L K R 7 W 35 Pk 1 7E Sh W R I 1Y
AR, 2 1 BH 25 W 4388 7 ) A AR i A2 10 A RO0T o
HRAF (I FR TO) 75 K B 18 W RE ML T
FE A B AR N . EH R AT G
MR AR RIS 25 799 A B 2 W 5 0 — 1 i 2 i 5, 0 )
PR EHEH ACTL)  SE#FH (T2) F1 8 #i2 H JT
(T3) . BEFBATICLEE N, A B %G 1 1 R 1iC
BER(T4) . FH L (TO) M F B AT ACTL) 535
KA A R, MK K AT B A S AR TS FT6
EIRAT (T0) # ALk 42, T0—>T1—T6, T0O—T1 —
T2—T3—T4,T0—T2—T3—T4, T0—T3—T4 FHITO—
T5—-T6, UL S5,
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Table 1 Transform of triterpene saponins by enzymatic hydrolysis
ALY Mg e 26 K HOR U AL RS AL Y 2% WK
Rb, -7 W L i ( Weissella hellenica) Rb, »Rd—F,—C-K [26]
Rb, BH A WF I WG ( Terrabacter Rb,—Gyp-XVI —Gyp-LXXV —C-K [12]
ginsenosidimutans)
Rb, W45 i ( Leuconostoc mesenteroides) Rb, — Rd & Gyp-XVIl -F,—C-K [27]
Rb, -7 % W L7 i (Intrasporangium sp. GS603)  Gyp-XVII ,F, [28]
Rb, K SEEAB T B ( Lactobacillus paralimentarius) ~ Rb; —Gyp-XVIl ,Rd—F, »C-K [29]
Rb, ,Rb, B-#i % #E I W ( Microbacterium  Rb,—Rd—C-K,Rb, —~Rd—20(S)-Rg; ,Rb,—>C-Y—C-K  [13]
esteraromaticum )
Rb, JE LR S| Rb,—C-0—C-Y—C-K [30]
Rb, AZ B A Rb,—C-Mx, —»C-Mx—C-K,Rb; —»Rd— F,—C-K [30]
Re ANSRBAFH 1 4 Re—C-Mc; —»C-Mc—C-K [30]
Re NS AT i AL Re—C-Mc, —C-Me [31]
Re o= L- BT 37 A i Rd [32]
Rd NS RAT T A Rd—F,—~C-K [30]
Rd B-FH4 i BX10 Rd—20(S)Rg, [32]
F, NS RBATH 1 A F,—C-K [30]
20(S)Rg, JE R SR 20(S) Rg;—20(S) Rh,—PPD [30]
R, B % W AT Rg; —Rh, ~PPD [33]
HrEs A S BT RT B 1Y K i [ ( Herpetosiphon aurantiacus) =-LBAr sT4 [34]
Rb, ,Rc JE R0 Rb,—Rd,Rc —Rg, [35]
Rb, ,Re oe-L-BT AR 10 5 B 8L a-L-BT LA e Rd [36]
W 4% 5 [ ( Bifidobacterium longum RD47)
Rb, ,Rb, ,Re A I B B A Rb, & Rb, & Re—Rd—C-K,Rc — C-Mc—C-K [37]
FANS ARt AS2U 1 BME (Aspergillus g. 848) Rb, —»Rd—F,—C-K,Rg;—Rh, »PPD ,Rd—F,»C-K, [6]
( Rb,, Rgy, Rb,, Rk, Rb,—C-0—C-Y—C-K,Re—C-Mc, —»C-Mc—C-K, Rk, —
Regs) Rk,—20(21) -4 ft-PPD,Rgs—Rh, —20(22) -4 {t-PPD
Gyp-XVII BRI BT (L. brevis) Gyp-XVL—Gyp-LXXV —C-K [38]
Gyp-XLIX Wi H i FpendoSA KA Gyp- 1 [39]
Re,Rg, B-#i % W 4 W ( Thermotoga thermarum  Re —Rg, ,Rg, —Rh, [40]
DSM 5069T)
Rf, B-HI AT AT (A, niger) Rh, [41]
FkHBHH P Sk 5 52 K i Fk S 4T PSL, Ak S 27 PSIL AL S 21 A [22]
Pk BT A U 2 i F kR AF B [42]
R R B Iy 4 it FITRMER R E—> R PR D, >R [21]
SRS AT D
AR E U 2 i R E- R4 D, -5 A1 D [43]
R Ry R R A K g Bl ORI 25 39) H R T [44]
H Ry H R K i Bl (B A UV 48) BB A B A R R H R R T > H R T [45]
KA Mg (A. terreus) KEf B B [32]
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Table 2 Transform of triterpene saponins by intestinal microflora hydrolysis
HALIEY) TR RE 28501 A ig e w1 22 3CHk
Rb, UN BNk Rb, —Gyp-XVII -Gyp-LXXV —C-K,Rb, >Gyp-XVI -F,—C-K [10]
Rb, K R i R Rd—F, # Rg;—Rh, —>PPD [46]
Rb, KEMEER  Rb,—Rd—>CK [47]
Rb, KE BB Rb,—>C-M6—C-Y,Rb, >C-M6—C-Y 5§ F,—~C-K [48 ]
Re, Rb;y, Re,  AJmifi @ #F Rb, »Rd—F,—>C-K,Rb, -»Gyp-XVII —C-K,Rc 8 Rb, »C-0—C-Y—C-K,Re—Rg, [49]
Rb, ,Rb, —Rh, 5 Rg, 8¢ F, ,Rb;—Rd—Rg;—Rh, 8 Rk, 5 Rg;,Re—Rg, ,Re—>Rg, >20(R)-
Rg,—20(R)-Rh,
Fe—Rb;—Gyp-IX—Gyp-X Il -CK,Fc—Rb;—Rd,Fe—R; —Rd, Fc—R,;, —ST4— Rg,
Skt Fe KRR ah ' ’ ' ' [50]
— iy
. B 20(S)-Gyp-LVI, Gyp-XLVI, Gyp-L,damulin B,damulin A ,2¢-OH-20(S) Rh, & 2a-OH-
Gyp-LVI KB T 20(8) C-K, Gyp-LI,2a-OH-20 ( R) Rh, 5 2a-OH-20( R) C-K o
Re K B 38 R Re—F,/Rg, »>PPT— [t % PPT [46]
Re KEGEER  Re—oRg,—»PPT,Re—Rg, —Rh, >PPT,Re—Rh, [52]
Ro K U i R ZOR = R AT AS RAT Iva, B 458 57 BOR R , B L5 F, asteryunnanoside F, [53]
vitalboside A, 7530 FL 18 , 35 B8R iR -28 -0 -7 75 ML ' BE 6 |, acutoside A, 755 JE il i , morolic
acid,3,28- ¥ F-12-FF B R -11 -1 , 15-F8 3 -3 - -12-5F B 2R 45 -28-H iR , 158 3-12-
FrEUR MR 28-H R
=LR¥F R, KB R =t H R, —Rg, —Rh, 5 F, >PPT—Jiii & PPT [46]
PPT /N B 3 T R 12-BR B -17 -8 2-F B -2- B I -6-BE-PPT JiR, 12-F JL-15-95 3-17 - -2-F Bk -2- ¢ I -6- [54]
i -PPT R, 124 5 -17 - -2 - FF -2 - P47 -6 -t -PPT 2 ik 2 i iR
ST A AT B ST AT by ST ¢ [55]
SEHHRAT A K U I8 B RE SR FL S8BT T F [55]
Lo woR S Al L AR R A -Ta, 5L IR R T T, 25 TR AR L AR R T -Ta, 21 8-0- T S T5E AR R i 2 [56]
i -Ta 170 JEL R T
HELER A KEIFEIH 3-0-[ B-D-F %j ML W Bl - (152 ) -a-L-F SEAA MLl | 57 BOR R S BOR TR [57]
EAXHE KEBAE SAH B A [58]
H A,
CHEN %™ SR JH -+ i FLIR 14 ( Lactobacillus 83 ) 4k 67X AR 588 40 J b U7 A= (< 52 0, 45 Sk 30

BRI A R AT T, R R R T 2 DA Al
T, AR A, BN 3% 5 AL T Bk,
42 CHi 3% 27 h, R H oo R h (32.8 =
0.9)% o AMWF5E N MU AL ] o5 35 Bl oo s it 1
W R 7 X, DONG %™ f 5t 3 9 ' 4F JC e
WAk Cunninghamella echinulata CGMCC 3. 2716 %%
e, 455 S A E AL B, 250 % %E O (25R) -IR
#-5-%-38,78, 118-= T (T7), (25R) -1 §§-5-4-
38,7B-_FE-11-F{ (T8) , (25R) -M& {§§ -5-1%-38,78-—
WE(T9) , (25R) -8R -5-%-38,78,128- =% (T10) Fl
(25R) M2 -5-1-38,78,11a-=EE (T11) , H# fbix
RS K T3—>T7—T8, T3 >T9—TI10 Fl T3—T9—
T11o R XTT | j4-[ (2-246-3,5- W5k ) &
B ]-PR O EEER R R | LL 5 A 2 R T S H AR
- 182 -

BB TR MR 20 M AT b A ) 3 A T H
AL T R bR A L TE B AR . ULIRT S
2.2 DhEEHRH  WILZ(D. panthaica) 85 T
BHU(D. nipponica) HRZESRIUY) & & H R B2, B
A TR FIA 7 96 O 05 00 000 25 0 LA
Dl B (RIAR WO) S H P AR 0
DONG 2% W 5% th Jit % #i 2 #F 78 W wk
Chaetomium olivaceum CGMCC 3. 3604 v 4= ¥ %% 1k,
FEERERFACR A, (1) KL, Cy A7 4 6
F AN B2 R, € 57 T B K Mg RN 20, 2257 A 4 ik
SRR 5 (2) AR, F T Co O 5L AU AE R A
5 AT B EAE s (3) K R, T € 5 €y
Coo 5 Co K IE HOUUEE 5 (4) B4R S B, H T C,, I
Co, 7 52 3 g 2 WY A Uk o DN B 3R 5 1k 7= 9
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Table 3 Transform of triterpene saponins by microorganism hydrolysis
ALY B 5 AL R s e A 2% SOk

Rb, Cladosporium cladosporioide Rb, —»Rd—F, —C-K—PPD—3-%1{-PPD,Rb, > Rd—F, >3- -C-K—3-% [14]
1£-PPD

Rb, Penicillium oxalicum sp. 68 Rb;, >Rd—F,—C-K [59]

Rb, Fusarium sacchart Rb, —->Rd—C-K,Rb, »F,—~C-K [60]

Rb, Microbacterium sp. GS514 Rb, —»Rd—Rg, ,Rb, —Rg, [28]

Rb, Coniochaeta sp. Rb, >Rd—C-K [61]

Rb, AL 1 C-19 C-K [62]

Rb, Lysobacter panaciterrae Rd [63]

Rb, Aspergillus niger ,A. oryzae Rd,Rg; [9]

Rb, Acremonium strictum AS 3.2058 Rb, — Gyp-XVII - F, - C-K—128-¥5 -3k ¥ -3-if] 20 ( S)-0-8-D-%ij %5 Mt i [64]
B+ ,Rb, >Rd—F, ,Rb, »Rd—Rg, —128,25- " H K H-(E)-20(22) -#i-3-
O0-B-D-7j %] ML A -(1—2) - B-D-Ai Z LW B 1 —128,20 (R) ,25-= 2 Feih B -
3-0-B-D-7j % ML B - (1—2)) -B-D -] % bt Mo 9

Rb, 0.12 g/kg Mty F & Rb, »Rd—F, [41]

Rb, 4.8 g/kg Mty B E Rb, —Rd [41]

Rb, Paecilomyces bainier 229-7 Rd [65]

Re Sphingopyxis sp. BG97 C-Mec [63]

Re Leuconostoc sp. BG78 20(S)Rgs [63]

Rd Flavobacterium sp. BGS36 20(S)Rgs [63]

Rg, F. sacchari Rg;—Gyp-IX—C-Mx,Rg; —C-Mx [60]

C-K Rhizobium sp. GIN611 PPD [66]

Gyp-XLVI AR IR S AT B Gyp-L, Gyp-LI, damulin B, damulin A [67]

Rb, ,Rb, Veratrum nigrum Rb, &% Rb, >Rd—F,—C-K—PPD [68]

Rb, ,Re P. oxalicum sp. 68 Rb, ->CO—CY—C-K,Rec—>Mb—Mc—C-K [59]

Rb, ,Re,R, Trichoderma longibrachiatum Rb, »Rd—F,—C-K,Rb, >Rd—Rg; —Rgs & Rk, ,Re—Rg, —Rh, ->Rh, 5{ [69]
Rk, ,R,—Rg,—Rh, >Rh, 5 Rk,

Rb, ,Rc,Rb, ,Rf Candida allociferrii INO301 Rb, ->Rd—F, ,Rc—C-Mc, ,Rb,—~C-0,Rf—>Rh, [70]

20 (R)-N 2% Absidia corymbifera AS 3.3387 3-M 320 (R)-PD,3-Fk 5E-7B8, 24a-— F2 F£-20 (R ) -PD, 3-F)k 5£-7B, 24B-— ¥ [71]

[ 20(R)-PD H20(R)-PD 3-$H-15a,24a- — 3£ K20 (R) -PD, 3-¥% 3 -15a,248-— #2320
(R)-PD,20(R) ,25-3 %78, 12B,24B-= 55 -1k 3 -15-J5 -3 -1 , 20 (R) , 25-3F
F-1B,12B,24B- = H-15 ,30- 31 1K 3 it -3 -

20(R)-PD R. chinensis 24-Fi-15a-35 520 (R) -PD , 243 3778, 168-— 2 5 20 (R) -PD , 24 $:78-  [72]
JH:20(R)-PD,248,29-~ $ 520 (R) -PD, 15, 248-— $: 320 (R) -PD, 158,
24B- "2 #-20(R)-PD,15a,24a- "3 -20(R) -PD

20(S)-PPD Mucor spinosus AS 3. 3450 12-FR Fe-15,27-— 2 520 (S ) -PPD, 12-3% 278, 11, 28-= $2 F£-20 (S ) - [73]
PPD, 123 478,28 $2 420 (S) -PPD, 123 3150, 29- — ¥ 3£ 20 (S) -PPD,
128478, 15a-— 5320 () -PPD, 128 378, 118-— ¥ %20 (S ) -PPD, 12-
FRIL-150-$23£-20(S) -PPD, 129 3 -78-#£ 320 (S ) -PPD

20(S)-PPD A. corymbifera AS 3.3387 26-#£3£-20(S)-PPD, 23,244 -25-%8 320 (S ) -PPD, 25-% 3:-( S ) -PPD, 18- [16]
JH-(S)-PPD,7-#;H-(S) -PPD

Re AR Rg, . Rhy . Re, , F, [62]

Re Nodulisporium  sp. ( YMF 6-0-[ a-L-FZE M WRg B - (1—2) -B-D-4 %5 Mt Irg % ] -20-0-8-D -4 % it I b 35 35 [74]

1.02671) %E-3,6,12,20,24 ,25-75 [, MR 2 B AF R13
Rg, Bacillus sp. (YMF3. 00063 ) MRS 2 R, [74]

- 183 -
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gR3
ALY TR Ee e ik A2 i AL 7 1) 2% 30k
Rh, YMFI. 02671 MAZBH RT, [74]
Rh, YMFI. 02670 20(S)-PPD [74]
Rh, YMF3. 00063 (2085 -3-0-B-D-4i A L W B -6.-0-B-D -7 % it Wy ki -PPD [74]
Rh, Brevundimonas sp. Rg, , M/ 2 B R s [74]
20(S)-PPT A. niger AS 3. 1858 24-F I 320 ( S) -PPT, 23,24 -4 25 -1 4 $£-20( S) -PPT [75]
20(S)-PPT A. niger 12-Ji 20 ( ) -PPT ,29-%8 3£-20 ( S ) -PPT , 24-1F H 3£-20 (S) -PPT, (20S,24R)-  [75]

R4 -k H e -38,6a, 128,25 -0 ik, 12- -238-5% 3£ -20 ( S) -PPT, 12-i -26-¥% k-
20(S)-PPT, 12-ffl-15a-3% $£-20 (S)-PPT, 12-fi-118-% 20 ( S) -PPT, 12--
1la-F% 420 ( S)-PPT, (20S, 24R ) -¥F %-38, 6a, 25-= ¥ HE-ik 14 £t -12-1 ,
(20S5,248) -FR-38, 6, 25-= 32 35 1) b -12 - , 24-3F H 320 (S) -PPT, 12-
Wil-110-32 520 (S) -PPT, (205,24 ) -F 4 -38, 6, 25 - = $5 H- ik B Jo -12 - ]

20 (R)-A % A. niger AS 3.739 3,6- B HE-PT, 15a-F2 33 ,6- B 3E-PT, 15SB-F2 -3, 6- B #-PT,3,6,15-  [76]
“WE[20(R)- SRR -PT,168-F2 33 ,6- B HE-PT 1o, 15a- 52 3 -3 ,6- R HE-PT
PT]
WEBHN Bacillus sp. LG-502 #H R A IV— cyclogaleginoside B— ¥ 8 F i — 3 B /R 2E 43¢ -3 - [77]
ERE S A 5 4% 16 PE s HL MR H IC A 38-0-B-D-RE W -(1—-2) B-D-F H ML BE-(1 >4 ) -a-  [78]

LBl B2 AT IR T B DY S W R OT A-3B-0-a-L- R ZE ML HE-(1—2) -B-D-j
2] ML MR A% - (14 ) -co-L -] 37 17 bk Wl 4

R HBilha Uv48 Y R B TR TR L R T [44]

HRR G AR B 7 W T TR T B TR [44]

A B TR [79]

Pib A A Streptomyces griseus ATCC 13273 PR B, BB R T ,28,38,23 ,29- MU K- F B R -12-4% 28 ,30- /iR 30-  [80]
FH i

FBE A A A. ochraceus [80]

BS EHETMNRLER

Fig.5 Biotransformation process of diosgenin

. 184 -



525 B4 16
2019 48 H

RESEAFERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol.25,No. 16
Aug. ,2019

YE T 8 A HARIZAT, 23 26-0-B-D- % N e 4
H-(25R) -1 £5-5,20 (22) -~ H-38, 26- . -3-0-a-
L- B3, 25 N T B - (1 —4 ) -B-D -7 7] 1L W 1 (W)
26-0-B-D-74 %5 M, W 5 KL 208-55 HL-(25R ) -k £5-5,
22- 4538, 26- [ -3-0-a-L- T, 2= 0t g g 2 - (1 —
4) -B-D-45 %5 ML W BEAF (W2) | 5-4%-38,208- " FE-22,
16- P iR -3-0-a-L- B4 0Lk Mg Al 5 - (1—4) -B-D -4 % Nk
W TE (W3), (25R) 42 5§ -5-44-38, 208- . E-3-0-
o-L- 5L 2% WL I OB BE-( 1 — 4) -B-D-4ij % Ak mh B FF
(W4), 26-0-B-D-# % M W 4 H-23 (S) - & JE-
(25R) -k §§§-5,20 (22 ) - #&-38, 26- . fE-3-0-a-L-
R 2 L g Rt - (1—4) -B-D -] %) L W AR (WS) L 18

Glo~q

M6 BREEHSHWELEE
Fig.6 Biotransformation process of pseudop rodioscin
2.3 BT MRk (Anemarrhena asphodeloides)
HEGFHEY) , AL R R R ORIE R
MR ML ZE 20 205, AL BE 20 R,
SR B B Bl Ik Bl o A R Ak R I L ) o /) A 2R
B BuaE e T AR BUIAR B BT Bt
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Table 6 Transform of steroid saponins by microorganism hydrolysis
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