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Microbial transformation on ginsenoside compound K from total saponins
in fruit of Panax ginseng
CUI Yu', JIANG Bin-hui', HAN Ying', ZHAO Yu-qing®
( 1. College of Resources and Civil Engineering, Northeast University, Shenyang 110004, China;
2. Shenyang Pharmaceutical University, Shenyang 110016, China)

Abstract: Objective To apply the microbial transformation to transforming the total saponins in the
fruit of Panax ginseng (SFPG) and preparing ginsenoside compound K (C-K). Methods The four
microbial strains m,,, m;, my, and m, were screened and isolated from the soil in the botanic garden
planted for P. ginseng and they were used for the microbial transformation of SFPG to optimize the
strains. Taking C-K contents as index the microbial transformation was detected and analyzed by TLC and
HPLC. Results The strain m;, was found to transform the SFPG efficiently to C-K at first. The optimal
culturing and transformation conditions of m,, were obtained: time, 6 d; temperature, 30 ‘C; revolution of
cradle, 160 r/min; initial pH value, 5. 5; substratum concentration, 120 mg/mL. Under the optimal
The
It is the new way available for the C-K

condition, the content of C-K was 41. 65 times as much as before transformation by m,,. Conclusion
m;, is the most effective strain among the four fungal strains.
industrialized production.
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3A BMEREFHA XY 280 FRAFGBERRK
HH; TG332A MEN KT

ABREBHF (BRBHERES B KT 0% H
EMERASRERERATRE, ASBEH Re.
Re(FRABH KT 8% HFEAGRAEYH &K
EPRM,.C-K MAS BH Mc X R GRESE R
B HMITEFHARULLBEARAPLELE. 2
B R By ik, ERK (AR BEAERR G
(FSWHEATT) s HAaRKT R 54,

THXTFILTEFREASREES, EHH
AUKRERFES LRI BEEHAE LMD 4
st A BER BB ED IR RERK.
2 HEE&HR
2.1 SFPG & ¥ W 4 - HEBR AR B SFPG &
B, AZEAK MRS R, BERBEKE KR 50 mg/mL
B BIKFETRA.
2.2 BREMHE
2.2.1 WHEBEMEFREOHS -FRAKEEES
3 16.5 g, MIAZEMEAK 1 000 mL %%, B4R pH (&
5.5, MEXEE , BKE&AH.
2.2.2 [BEEGRHES AR EMEEFREH & RS
InHrer iR 31. 6 g, A 1 000 mL ZMBK, BR
pH f 5. 5, B E K H 5 A TSR, Bk & .
2.3 TLC %X FBAEMHLY . BUKEE# 50
mg/mL SFPG ¥, 43 AIMA R 4 # 4 KR R 4T
BB SREF, T 30 'C,160 r/min MK P
15d, B, FAKMETEER.#E. SREEE
BKVER ST BA, FERE. BRI S uL ERK
LA IE T P AR O AR DA SR - R BE-7K (70 ¢ 30 ¢
IONBRFR R ZRFEER, RE, & THEA, B
10% H,SO, ZBWER, i egf. REBARAN
BB MR/ R E M AE AL E R S5 . 4
BRI m X F A E X SFPG 3 1L1E
A&®R.CK WERBRES 4R LE 1,
2.4 HPLC B:l @ MERHL=Y+H C-K
2. 4. 1 fo, 3% & F. & i & . Kromasil ODS
(150 mm X 4.6 mm, 5 um); JENAH: ZH5-7k (60 ¢
40) ; KM K . 203 nm; AR B E . 1. 0 mL/min; #
#:25 C,
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1-SFPG  2-B#k my 3-Bibkme 4-@WHk m; S5-Etkmy
6-AZ2HF Rb 7-ASBHF Rb; 8-ABBH Re
9-AZEH Rg; 10-AZEH Rz 11-AZEH M
12-AZ 2% Rh; 13-CK
1-SFPG  2-strain mj; 3-strain mg 4-strain mg 5-strain mg
6-ginsenoside Rb;  7-ginsenoside Rb;  8-ginsenoside Re
9-ginsenoside Rg; 10-ginsenoside Rg; 11-ginsenoside Mc
12-ginsenoside Rh; 13-C-K

M1 4#MEKRELASREBEN TLC B#

Fig.1 TLC Chromatogram of SFPG

transformed by four strains
2.4.2 PRAERMR RV B & BRI C-K Xt
W& 2. 70 mg, FEBEMHEAZE 5 mL BID, A
o FL uB B g i, B B R B MR B 0. 54 mg/mL X
REER. ERRE BAAER 2.4.6.8,10,12 pL,
W ERBEZMANE ., DR IHELRT, EEEN
PAARERRAE R, BRI 5 V=40 394.73 X+
862 835.78,7r=0.999 9, Z&REW CK #HERE
1. 08~10. 8 pght, ER SHHEBEMEXRRIF .
2.4.3 WEEFRE MK CKXBEABER, BEREH#
BE 5 KB WGHRER 10 pL, 8 F 0w R E, 3T
BBHRSD K 0.75%.
2.4.4 RBEMRAR . WBC-K X HEABBE. 5/ 1.
2.4, 8 h #HH , BRHHER N 10 pL,id R g EHRH
A3, HEBH RSD % 0.87%.
2.4.5 BEIRMERE R — N E R BB YK #
B 6 WA SER RN E, BRERE
H 10 pL,ig 5% C-K MM E, it BB/ H RSD
H2.37%.,
2.4.6 fmEERERA K. %I 50 mg/mL SFPG
1 mL, HHR C-K X Bl 1 mg, M MARSHME
YE BRI 30 mL MBS, S
W AR, BIRFF R RN 10 pL, g% C-K 14
AR A, B8 C-K (P ER K 99. 28%
RSD ¥ 2.12%.
2.4.7 WE - EHRBRKEFEH 1 mL 50 mg/mL
SFPG i R BEW MABSHEHREYWHAKKY 30
mL MBEBEERES, & 30 C.HR pH 5.5,
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160 r/min W3R P IS 6 d, FI K MIET B2
BLBREBA,GIEFBERSE 2ml BHF,0 45
pm BFL U8 B ME A, W E C-K, R A AMF — A B3t
BOERWE L, RHEEK m, KYNEM 3 K
C-K £ Er 10 £5, B &tk m, B E X SFPG

BB R AL Tk
®1 AMEBREL SFPG LR
Table 1 Results of SFPG transformed by four strains

Bk L Jip C-K/(mg+g™"
myy 4 732 051 22.04
m3 618 299 2.88
mg 480 136 2.24
my 410 136 1.94

2.5 ¥4k SFPG ¥y HPLC F M HE - s 2
B5-7K 86 B Bt , 0~ 30 min, (19 : 81);30~45 min,
(20 : 80);45~85 min, (30 : 70);85~ 115 min,
(45 2 55)3115~130 min, (60 : 40);130~140 min,
(85t 15);140 min BAJS, (19 = 81), 3L fih 3% & 4
52.4. 1688 & 4HF . HPLC BliEWE 2. 5%
Bl SFPG ZH ¥k m AV LG 5E AR,
C-K WEMmMT 10 4.
2.6 B m REE B MEERIEN:
7 PDN B &E L AR KERBAER, A6, 0
GRHBREA,PRNEA HERENER, BEY
BIR, /MRS ERFRER LR, 0~1 BEFR
FEAR. P EBEEMEDTRE & B &%
my N EE P TIB B (Fusarium spp. YEY .
2.7 WM M NBEEARAGNTE. B THEK
m HEE, TUAKBERFTEREBENHE LF
BUHRMEBEERRA, HHRTHNERBEFHE
WAL,

ERERBFER m BEANREKEEERE
d, 4 BIFEA A B9 B (15.20.25.30,35,40 C) . R
] B 8% 3% B 40 % pH {8 (2. 0.3. 0.4. 0.5. 0.6. 0,
7.0.8. 00 AR MB KRB KM T (120 ,140,160,
180,200 r/min) 5% 5% A [A B [/] (1.4.8.24.48.72,
96,120 h) , B W HE A KR BRI REE K
FHA BOMEAERL. SHRRBN 3 M.
HRWEEE m W BRI FRE R 72 h B fE 5
FBEN 30 C.RAERKER N 160 r/min, H i
FEBVIE pHER 5, ZEKE TRBEE.
2.8 PN SFPG BAER AL & FNHE
2.8.1 BERALEE . EE 2HAXEEHNBREER
BArE  CRUBRBREREMBE P —HEHRE
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I-AZEH R 2AZ8#H Re 14-AZBF Mc 16-CK
1-ginsenoside Rg;  1-ginsenoside Re
14-ginsenoside Mc  16-C-K
B2 BAMESA SFPG EH G M EH m,. M
$4L 74 (COR HPLC Ml
Fig. 2 HPLC Chromatograms of mixed reference
substances (A), SFPG original sample (B),
and SFPG transformation product by
strain m,, (C)
AR, B — B R EREERIE R AX
A, FHRpH 5.5.30 'C.160 r/min &K P IEFH
3dJE,2 MEFEFYM 1 mL KE K 50 mg/mL
SFPG ¥, 9k £E 35 5% , 7€ 8,12 h 1 1~15 d B 43 31
BURE KN IE T BRZEHR, BR 2205 ), A5 33 4 O
TR ,0.45 pm J8MEE , WE C-K, R WK 3. 7
LA%E i ,SFPG ¥ ALE G . FE &AM 2 d,C-K 1y
WAL EEZANENER,CKHEHE
#in.2~6dnt CK¥EMBEAHE,6dABRK,
T 5 W T K. (BB B g e BR A o S 5z B B B 3E 55
C-K i BWRAMXME, B C-K KBRS HHE K
HE A T 38 b0, EBA FE4E 30 CIRE T AREE SFPG #
L=t C-K L BRAEY B I A KRB SFPG 4L
4 C-K. Bt Ry i BB AL as Tk 6 d
2.8.2 BEFHMABEE:-FERL,F30 C.BEAPH
5.5.160 r/min K F S 3 d, WA 1 mL KE K
50 mg/mL SFPG # ¥, R J5 ¥ H 4 B # 15,20,
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25.30.35.40 ‘C [ 160 r/min ¥R P4k IE 55, 1 5
6d,HEHABBEW . WE CK WE . ZERILAE 4,
A 41, SFPG Z ki LE R MR EKF 20 Cat,
BE 6 B 3 C-K A4 sl & o 78 3 b, 20~30 C
B e, ERERE 30 Chif C-K A RER
FEAME., Ak, %ERENFHLREN 30 C,
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Fig. 3 Effects of various transforming times on C-K
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Fig. 4 Effects of various transforming

temperatures on C-K

2.8.3 EEFBKEH. HFEFGHMNA 1 mL X
B #) 50 mg/mL SFPG ¥ W #4935 3% 55 43 BB 38 K
¥R 120,140,160, 180, 200 r/min £ T 30 C
B 6 d, HAMAGHER WECK HE,ERR
B 5, a7, 7 R FEBON 120 ~160 r/min B ,C-K #Y
B % 8% n . B3 g BE K5 #E 160,180,200 1/
min i C-K &% 8 B K E B EMAR K, AN
SFPG LS RARE B SH BRI . 55
— RE{E I AN BCAE o H G BB A 5 SR AT R TR B IR
YR EE SFPG 18 B #4L, it 4 4 84 #E R BT LA
HHEMMAR C-K . BRI LERFHL4ED,%E
ERERKFEL 160 r/min,

2.8.4 FfER L pH A LW HEFET K 1 mL X
W #) 50 mg/mL SFPG ¥ W i A 2] pH & 2 51 N
4.0.5.0.5.5(H 4R pH fH).6.0.7.0.8. 0 By 3% 35 1

H1,160 r/min, 30 ‘CHE5F 6 d, il & ik i % W,
& CK e, ARILE6. fEpH 4. 0K, HLEH
C-K 4 FEE pH A B M, C-K BB 2 3 i s
e pH {8 5. 5 BFA B &K 15 W B & T R R
Ao € B fEH9 pHE N B pH{H 5.5,
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Fig. 5 Effects of various revolutions of cradle on C-K
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Fig. 6 Effects of various initial pH values on C-K

2.8.5 BAEFMIRYIWE . Tk, MR &
8T B 35 57 B v 4 B AR R B A 20, 50, 80,
120,160,200 mg/mL Y SFPG % ¥ ,160 r/min, 30
CHiFr 6 d, Hl & AUk Sm il WE C-K WE 4R 0
B 7. WA IR BT R LE 20 ~120 mg/mL B, C-
K # 4R E AW & IR BRI N 120 mg/mL
B, C-K A RBRB B YRYEERERT 120
mg/mL Bf,C-K £ B E THES, FREKEXRT
160 mg/mL & ,C-K A4 i B HE /), B o , #
LR BB AE R R Y B E R 120 mg/mL,

2.8.6 RAEREALKM T3 SFPG {78 LR E
BHE M AR AL AR T, BN AR ML B H] 6 d, B AL TR
30 C,#RFE R 160 r/min , H 46146 pH N B
S pH {E 5. 5, F ALK I B WK 120 mg/mL B 5%
T XY SFPG #HATH AL, Rl 3 N FATHREA
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Fig.7 Effects of various substratum

concentrations on C-K
ZREFERMT CK WEESHN 0. 60 mg/g, F i
JEREfH C-K BB EN 24. 99 mg/g. TERAE
LA, BBk m Xt SFPG #{L)5 BAR =4 C-
K B RFERTH 41. 65 7%, BB BBk m, X SFPG
HEARREEAER.

3 g

3.1 ALBHMAMNAS A L g E R
B ASREBHETRML, LERASRHEAG
YK KBAER . BERIBEREHE m, A RER
PO Bk o % B A1 B SCRR R L T AR R AY
MEYRTHEEN TEEHERNER.EE
B AHBRBEBECY. RIBERHHMEEY K
ZPRIHEY = LB EEAT YT A
B R A B B RE . ASBT 7T Ul B O R
3B R Y B S T R T LA AR RE K AR S AY
B, it — 4 BB 58 TAF M EE#EAT .

3.2 HMk m WRERLZGSREEKFAMAM
0, B EMAE Y E R FREHFOEL T MR H

FACBOR BT - X R B 0 T A W ) A A R 56
br BB R A MY SH K —FMBULM ST 4
e, X E R RN FIL YW T 451
) RE 100 B A A AL AR T 8 LA A RS Y A DL #G 8
EMEREEY. TUREEMEYERRTFH
T RBR AR N BR .

3.3 ABFEA M £ 5 b i i B BF AR B R =
BARTHBENBREMASRERTHITHMLA
DRIABEHENAMBEEERSASEE LAY
K, B BEHFAASEHHEY K KTk 4™
HT—EFHERE, RAMEYRLER MR
HERISRHARTE.
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