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A Study on Transformation of Panax Notoginseng by Microbes Isolated from Notoginseng. Zhao Fangyun,Yu Hong,Chen Zihong ,Zeng
Wenbo ,Yin Qinhong,Ge Feng. Yunnan Herbal Laboratory ,Institute of Herb Biotic Resources,Yunnan University ,Yunnan 650091 ,China
Abstract Objective The microbes were isolated from notoginseng materials sampled in Yunnan. After the microbes were isolated
into transforming notoginseng,the chemical ingredients of saponin were determined. Methods With plate streaking method, the microbes
were isolated from samples of notoginseng roots ,flowers, and seeds. After the microbes being isolated into liquid fermentation of the notogin-
seng samples,the changes of saponins were analysed by TLC,UV and HPLC methods. Results The twenty — seven microbes were identi-
fied as fungi and two as bacteria by microbial classification. The two strains of fungi were selected to convert ginsenosides into monomer.

Conclusion The strains of fungi isolated from notoginseng samples could directionally transform ginsenosides into some rare single com-

pounds of saponins,with increasing total ginsenosides.

Key words Panax notoginseng; Fungi; Fermentation; Ginsenosides; Saponin

=+ [ Panax notoginseng ( Burk. ) F. H. Chen ] 2}
TP AZSEAEY), 2G4 sth 2y, B A £ )5k
PEVE . H BRI N2 AR Tk e AL Y
W= R ARG OTA R, /] 5 A S R
4 Rb, \Rb, \Re Rd Rh,, Jit A2 =FE 217 W1 Re,
Rg, \Re, (R, \Rh % fE = £ AZRAF Rb, Fl
Rg, & H## , M Rg, \Rh, .compand K 453

HEr, AZ B FZEN =LA ASEMY 5
R, FZ AR, WA NS 2 (4 Rh,
Rh, \Rg, \Rb, 55 ) 75 3 L6 X 1A 1 5 055 4 il 16 97 7 T
BRMERRF ALY o H R TR bR KR K, %
P, oAk & 5t D, R b R A
LU IR VA SR T RIS . SR, X 2R T B i
RN UM N R NG TRe /AN = L S
H T Jok T Tl bk = i Aeske, i ik

FEAIH L K AR A4 BE W5 H (31060044 )

YE# HAAL:650091 BB, =g K v i 2 A W B IR AT 90 T &
S A (BT A BLIA (K A R R S BREIAL) 650051 BT SE 42
BB (B fu) 5650224 I3 TR 24 2k ARk 2 5 R 2 B (B4R

AR L, P2 A S0, B F {546 hongyu@ ynu. edu.
cn 3% herbfish@ 163. com

WAL X NS B AT A WAL Tl S A A S 2
U T A DA T SR R, 0 e A BIL ) 4 BT 5 o
UG A  k J T R Wk R RN B
SR S, AR, 50 5 Tl . ASBESE A
M= AR R o B Al A A B A oA W =B AT R
b, AL i 2 A A AL AT e T AE 5T, LA AR A R
A i A PG P PR A S, O B R = BT
T REHT IR AL
M5 E

LA « i 28OAH 3% {X (322 ULTIMATE 3000 LPG -
3400A PUICHEJEFE ,WPS - 3000SL H shitk: 4% ,PDA - 3000 —
PR B 1 46 T 2%, TCC - 3000 H: R4 ) 5 8% ACCLAIM CI8
PEAE (Spm, 4. 6mm x 250mm ) ;78 (4 Jg 45 44 53 A7 38 T A v
B3 5 A0 AT ULy L BETE (T6 F A1, Jb 5t 35 A7 3 1A 4 A1 B
FALZAED) 5 T BERY FEAL FW — 100 (b6 50 245 AL 28 A
R ED) 5 BRI D 280 K B A YXQ. WY (i B I T
AT 5 AE IR K I 8 DZKW -8 - 6 (b 5t Ak ot W] B
A7) s W #RAE & (IR N e A 546 A BR A w] ) 5 SCS - 24
SHAKER 18 I 5 IR (_E 1 B0 AU 5007 ) 5 1 7 K1 (sartori-
us AG Bp2218) ;eppendorf # i &% (100, 78[5 ) 5 i JK2 7 2 G
H(50mm x 100mm, Sem x 2em J& B 0. 20 ~ 0.25mm, it 5
O8AT2, ¥ B L ).

.47 .



J Med Res,Aug 2011,Vol. 40 No. 8

2. 250 = E (40 %, PR = L, AL S 20091101, %2 B0HT 2%
HAM R ARARD) ;=B EREH W T =r/; = LB
R, (#it 5 110745 - 200415) , A & 2§ Rg, (#it 5 110703 -
200424 ) , A\ % B3 Rb, (L5 110704 - 200318) , A & B4 Re
(it 110754 - 200320) , ¥ W F b [5 25 &b A= Wy il b 46 8 T 5
SLRBEE(ZERELEE W) ;PPDA BFRA(AR) .

3. EEEN : LM H R S fisher 3540 ; & R FH K
h S K 5 H ATk A Al vk s AR 3R B R 40 B 4t

4. AN E Sl = EARZE SR B RS S
S B PPDA K5 3% 36, SR R B R 46 (W A ) P A 4y 8
L EE KR, BOR R T 25 B8 22 4 1) B2 R B fiF 5% 3% 3
bR A, R AP T YR e A E R PPDA B3R B
T 4CURFIRAT

5. BF IR RN M B kW R =B ARZEAEE T 60 H O L
SOURE TR TR L & o8 el 0L IR AT . KB AR =Bk 5 T
Fel R, A 0. 1ml TEHLER (10% KH, PO, ,5% MgSO, ) ,100ml
FORK LA 5% B 7, AT 33 i, T 121°C Bl 29K
P 35min ARG = LRGSR . IS B9 B 00 18 Bk 6 Bk 43 i 4k Ah T
PPDA #3538 25°C G b & 7= 701 )5 40 M4 Fh T KRR H 1
S FREED T 10 R, B O3 MM K A IR, R R
B IR MR TR IR 4% IR (25°C, 1001/ min) & W 120h, K & B 4
B RS S A 8, DR (P22 06) I B Rk (A )% E T
A, A I AR, KR 28T IR LT, 4 3 G5

6. 1 )2 {44} ( thin - layer chromatography, TLC) 43 #7 : %5 Ji
2 (0) R BRFCT) IR (YY) g (2) 5 5 BGE =
RV it BB 75 30ming 43 B SURE R IF I R S 05 B K =7
:3:0.5, BIFE, HEFHF, BE 5% H,50, - EtOH %, 120°C
I L IR A R, (E

7. ECRAT B E (5244006 B 1 uliraviolet spectro-
photometry, UV) : (1) 47 #E 2k (9 il & . S TR & B - &
SRR R AR = L R AE R, X I
BT 0. 4mg X IR G, B AR I =L 8
# R, 50,100,150 200,250 300 350l 43 5| 7 A HLZE &
FIE T IEF, 53 FRS B I ACH B 1Y 5 % A RS KRS R VA
W 0.2ml, B4R 0. 8ml, $£4) , T 60°C /K ¥ FF il 3% 15min , B
Ja S BUFH Y K ¥ A, 43 SRS B M O VK S R Sml, 3% 5] i E
10min, {8 =L B A7 R, FRAEF R K% AR = L 8 21Xt
HE S PP B 2 T 0. 8mg (X IR VA TR, R I
B = R4 20 50,100,150 ,200 250 [6] b4 4E , Bi4E =
SR AT BR VA T . E B KW MU K T I A R o B AR [T U
T (2) I RO KI5 < b 347 0 = L A R, X IR
sl T VBRI B 200 gl 422 1B A o iy 28 A 1 45000 AL 263K
FIR . 5 TE 450 ~650nm 5 [ 4 A 6] B 2nm 0 0% 5% B
A2 2, M B R OB 4 o (3) B i (9 1 4% 55 0 5 < R
RIS (0) KB H(D) , JEWE (Y) ki (Z) i 4,
BT 25ml Z2 B, 0 P R E 2 S 42 B 10min, 0. 45 um £
FLUE BT 8 43 RS 2% WL 40l , 2 A o il 2R 1 A T Ab

. 48 .

TH LW WG EE AL Il O R S, I S s 2 R
B2 M 1 i

8. HPLC | % ( high performance liquid chromatography,
HPLC) R HI MR BE VR B ik, TR B #H 8 & g 2 K (0 ~ 24min,
22:78;24 ~ 40min, 22: 78 ~ 33: 67;40 ~ 90min, 33 : 67 ~
48.6:51.4;90 ~93min,48. 6: 51.4;93 ~ 105min,48. 6: 51. 4 ~
90: 103105 ~ 108min,90: 10;108min,22: 78) , #E AL & 151, %
B Tml/min; &y I 35 4 - 203nm ; #1236 - 30°C K % BR BUS 25 41
(0) RIEXHE(D) , Y5 Yo Yoo Zoy 45 0.50g, & T 25ml %
S B E A, CE S, S X 30min, 0. 45um %
FLUE BT uE , A, i S B .

& R

L AEY o s a5 R 2 B B B 27 Bk (S

Fo, ~Fy) g5 GO IR 1,

®1 REBEFUESER

R I8 IR (T 2245
F01 Yl Zl
FOZ YZ ZZ
F()3 Y3 Z3
F27 Y27 227

2.TLC 55 WK 1, Al DLE W, REEIEW
Z /NP B L Y B R A R 2,
P 254nm KAMT T LLE Y AT Y,,
Rb, JH K MBI T — R/ AT 510 Y, Y,
Yoo AR AU AN B B8 o TR 22 R rp AT D A 0 R AT R B
B, R E 5B A B, i R R
FR R 2R GBS B85, KA = LR BRI 5
FRHEH R & A B, XU, A R
ANHEIE i K VR B 2 UR W, H T B R L AN B T
TR THEL, FrLL Fo (Fo, X =& B H 51k
YER BT, BA AN E .

RFNEA S
UEET —

L1 PN
DA

A Zratike @

<[ AR, |

T o T ST RN TN QR Z1 N s e

IEH I

1 £BY TLC &8



B2 deil 201148 A4 54085 48 Y

e B

3. f KW < 3l i P 4, 45 R AE 550nm
WA f R, LIRS 2

0451
040
035
030 1
0251

WIERE (A)

0.20

0.15 1

0.10 : : : ’
450 500 550 600 650
N(nm)

B2 =tEBH UVHEKAH

16 550nm ZhilE =L 2 R, =L a2 HH
WOGEE Ao DA RE A S AR (Y ), ¥R 3 S 48 Ak A
(X)), il br e e, iR, = LB R, :
Y =0.0268X +0.0611; =t M H.Y =0.022X +
0.0987, Z5HFEW, =-L2IF R, 7£ 20 ~ 140pg/ml Z
] 5t RAFZeE, = L B B HAE 18 ~200png/ml 2 [A] 2
Rredt.

2,000

mAU

1,500

4 BRFSTEMELS R WER2, TUFEN, &
B SR SR A . U=t H R 5
=L BT P AR T =B B R R S AL, G
BEMEESR

K2 ZLtEGHMBREBFYEREESENEER(%)
e bR =L R4 R, Frife = £ B
M mmEan A msEeR it
J 24 1 9.62 9.62 9.62 9.62
KB X BE 8.95 8.95 8.34 8.34
Yos 9.11 10.70 9.91 11.40
Zos 1.59 1.49
Yo, 10.49 11.00 11.40 11.65
Zy, 0.51 0.24
Yoo 11.80 13.25 13.18 14. 41
Zos 1.44 1.23

5.HPLC #50. WLE 3 FiEl 4, B3 B Y b
AZBAT Rg, Yo, T AZS 2 AF Rb, JL 2K, W
BRI R S f 6,55 TLC 53 AR — 3, He
E BT X B RE B, 09 & B G — 2B it st . IR 4
B Zo, S A BAT R 5, UL 2 R A
BAT LAY AN Gy WK R AFTT g A

23 4
1,000—‘ ‘ 1 ) 5 6
\J‘\_/\/L_/ Y S PN U | W PN
M A ~ — A ~ N
N .

3 %®=+ HPLC 1
BT E 0 Yoy You Yoo Do 1 = LRAF R, ;2. AZ R Re, ;3. ASEF Resd. AB B AF Rb,

0 10 20 30 40

n -
K Y N

50 60 70 80

B4 B F, %8 HPLC 5
Hﬂ‘F??J::YQ4 \Zo4

2
FUAT, B MR A D6 T A i 5 A A S =

LR GE , R YR IR M S K
3 X A DR AT T A O 1o R TR 2 BT B i P
. 49 .



J Med Res,Aug 2011,Vol. 40 No. 8

PER B T B RO L ARBRE A =L %
Fpd kL oy B a9, S48 & = B AE KR
DRME, A W RE R IR I A = L B R UE)

AT N = R 43 8 08 S A W v =k
MRZEHE4T 6 40, X H HPLC \TLC K i W15 & &, 0 ik
thEA W A A Y TR PR, W0 2D MR AR B WAR TR
(rhizopus) FLI& , B Pk Fo, 7 B 558 (mucor) LI . M
THRKEEKR Fo, 5 Fo R EE, 8 F K8
TLC .UV FI HPLC (il 2 . 5¢ F = L & 2 1 i I
Jiik, BETZ R AT WA 6L A H R -
o AR 0 VR RNV B R R, W K B A
560nm il 545nm , A< SR HI A FLRE - KIS IR W 4 1,
T PR 5 R R RIS K 550nm

P A 0 S5 SR B AR Foy (AR Fo, R BE Foq
R rh B R B R TR M S KT X R
454 TLC fil HPLC 25 3] DIAS Hh 2538, =B b i
Al B rp S R B WA IS0, AE = b A ] 3
1T 540, —Fh 2 AF A B Fo 74k J5 Rb, sSTH 2%
W 7E A R A B3, B TLC B R K
BES IR S Z AR AT AR A, = L &
BB NS BH W Rb, /] fE L i A NS
TR M P %A 5 i H ) W Rg,, B 2549 1
AU 20 504 JE 1 22 501, ) 45 44 53 B oK i A 2R
AL NS AT AL, Q0 SR BB 6% 4 0 T AR 1Y 4
IR EAE R XA NS BT R B A E
KM AE

& 3 A R F, R EE Y Y, g ir 5 g
R AR, BB 4 B, Z, P& A A
555, UL TR 22 AR L & BB LY, AN 5 BRI
B2 56 v S BT PR EAT) B VS i T A R LA o AT

FEHAEXS W AR Fo, e AL B9 =-E 7 W) e 2R AT 00 B

KB TLC R, HKT Re, BB B AR RN, &

AR BA — e A A KA RE , T BE 2 R SE Wi 4y

itk o AE 3B L 2 A 4R AR R R O A ad

BT, L e ™= R . [ 8 8 R {H/h T Rb,

JY B PR R R T 5 K Y, AT RE R S K i 4 Y

eI S E N TP i a7/ D R 2 I A A SR O

SEIEAEHE— 52 .

£ % 3Lk

1 Jeong CS,Murthy HN,Hahn EJ, et al. Improved Production of Ginsen-
osides in Suspension Cultures of Ginseng by Medium Replenishment
Strategy. Bioscience and Bioengineering,2008,105(3) :288 -291

2 P FNEIR. A S RAF Rhy f 8 I AE T vk B 25 B R 5T
BR.HE T R A P 2 2R, 2009 ,32(2) 1153 - 155

3 Wang CZ,Xie JT,Fishbein A et al. Antiproliferative Effects of Differ-
ent Plant Parts of Panax notoginseng on SW480 Human Colorectal
Cancer Cells. Phytotherapy Research,2009,23:6 - 13

4 XUHR AR RO IR A A PR RN 2 R AR R S
B2 41,2009,32(5) 707 - 709

5 FBOHE, EAbA. =L@ HA W IR = R 5T, 1989, 11
(3):255 -262

6 ZEMELEEL AR, S A= BRI RH S AS R C
- K W T2, RE2,2004,35(9) 1986 - 988

7T RITRLBRA R B, SF A AN S BAT RS R R P
2R ,2010,5(3) 1216 -219

8 I, REAE, L. =B RO 0 B A B . R 2y
F42,2010,16(1) :63 - 65

9 BT EME EHHLE MUEYNASRERTASY K L
TEH. 25 ,2007,38(2) ;189 —193

10 RFFm, EH BT, 5. — R R AS B Rey B AL, BUE
Y124 ,2008 ,48 (9) :1181 - 1185

(Wefi:2010 - 12 -14)
(&M :2011 -05 -31)

M & — A B e Xt K562 #0 K562/ Adr B91E FH
EESNF-xkBES7FHXZE

R

=

F K 5

3 FREL

B e PRF e B (ZGDHu — 1) A 48 4o 40 B 11 1M 95 48 i Bk KS62 (K562 — S) it 25 46 iy #k K562/ Adr

(K562 - R) Ay M il 4F A K H XS p210 BCR/AD Rl 8 11 A1 5% AR 3 «B(NF - kB) RIKWIE M, FiE MTT B A7k W4 H XS

eI H [ 5 A SRR SR 4 BE B H (30973568 )
YR BAL 310014 BTN , Wi VT4 A B I e A 4 v 0
IR RS, T (54 < lab_zyl@ 126. com

- 50 -



	YXYJ11081 47.pdf
	YXYJ11081 48.pdf
	YXYJ11081 49.pdf
	YXYJ11081 50.pdf

