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Study on transformation of ginsenoside Rg; fermented by Monascus purpureus

CONG Yue-yi" 2, SUN Jia"? YU En"? SUN Liang"?, CHEN Yang"?, WANG Kang-yu"?, LI Li"?,
WANG Yan-fang> >, SUN Chun-yu"?, HU Ke-xin" *, ZHAO Ming-zhu'-?, CHEN Jing" %, ZHANG
Mei-ping" %, WANG Yi"?

1. College of Life Science, Jilin Agricultural University, Changchun 130118, China

2. Research Center for Ginseng Genetic Resources Development and Utilization, Changchun 130118, China

3. College of Traditional Chinese Medicine, Jilin Agricultural University, Changchun 130118, China

Abstract: Objective To explore the solid fermentation process of Panax ginseng by Monascus purpureus, which can transfer some
major ginsenoside into rare ginsenoside Rg; with stronger biological activity. Methods The static dark culture method was used to
perform microbial fermentation; Vanilline-glacial acetic acid method was used to detect the total saponins before and after
fermentation, and the ginsenoside Rg; was detected by HPLC. Results The optimum process parameters of Monascus purpureus
fermentation was fermentation 6 d, fermentation temperature 32 ‘C, pH 7.0, and water content of substrate 50%. After 6 d of
fermentation, the content of total saponins in fermentation products increased by 40%, and the content of ginsenoside Rg; was 6.047
mg/g, which was 2.3 times as much as that of non-fermented P. ginseng. According to the change of monomer saponin content along
with the fermentation time, it was deduced that the transformation path was Rb; (Rb,)—>Rd—Rh,—Rg;. Conclusion The solid
fermentation process of Monascus purpureus established in this study is reasonable, which not only lays a foundation for the directional
production of rare saponins Rg; but provides a theoretical support for preparing rare ginsenoside in vitro.
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21 #1 % Monascus purpureus Went W ST [ T
WA AEYE A R E B O, ASTRIR R EAE
NS B GHE T R 58 LA 7 o0 e f it
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Waters €2695 = RURAH (A4, 3£ [EH Waters 2
A, B Waters 2695 VU CiliAH i % . Waters
€2695 M H A3t AE 23S . Waters allince #3741 Waters
2489 EAMEAL I ZSAT Empower 3 (il TAEuG; pH
Meter GLP22, PH¥E Crison A F]; T6 LK4MNAT UL4)
G, bRt TR AR A R STEA ] HR
igegE, BRSO ABRA ] HZQ-F160 E%;
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2 Ik
2.1 EFEECH

H RS IR AR A PDA KER3E, Bl NG
4% 200 g V) SUNRTEONEE T, 1 000 mL Z&TR7K
AP 15 min, 8 EAMUE, N EHE 20 g BERR
TEM 3 g LKEEREE 1.5 g, 44K B, (VB
0.5g. Bifli 20 g B4 1000 mL, ¥ AW pH 1H

N 6.0,

A B-E %) B I A e B R AR B
H-R2A B5973E, B N 1 g AP IR EL 0.5 v
IKFREEEEE 0.5 g BERREHR 0.5 g« BE AR 0.25 -
HIEHE 0.5 g ATIATEIER 0.5 g BER —E4HF 0.3 g.
FRBEREE 0.1 g« NEABREN 0.3 g+ F5ifiE 12 g, T 1000
mL Z&THKH .
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ARSI R BERE] (A 2308 4. 64 8
10d; KEEEE (B) 43514 28, 30 32, 34 C;
K pH fH (C) 0518 6.0, 6.5, 7.05 7.5; )i
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Fig. 1 Esculin-R2A chromogenic reaction of Monascus

purpureus
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Fig. 2 Determination of Monascus purpureus growth curve
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Table 1 Design and results of orthogonal experiment of

Monascus purpureus fermentation

M A/d B/C C D/% E(=HA) AfH
1 4(1) 28(1) 60(1) 40(1) (1) 1297

2 4(1) 30Q2) 65(2) 502 (2 1335
3 41) 323) 703) 60(3) (3) 1312
4 4(1) 34(4) 750@) 704) (4 1.268
5 6(2) 28(1) 65(2) 60(3) (4 1351
6 6(2) 30(2) 60(1) 70(4) (3)  1.490
7 6(2) 32(3) 75@) 40(1) (2  1.627
8 6(2) 344) 70(3) 502) (1) 1735
9 8(3) 28(1) 7.03) 70(4) () 1207
10 8(3) 302 754 60(3) (1)  1.166
11 8(3) 32(3) 6.0(1) 502) (4 1314
12 8(3) 34(4) 65(2) 40(1) (3 1218
13 104) 28(1) 75(4) 50(2) (3 1471
14 104) 30Q2) 70(3) 40(1) (4 1296
15 104) 32(3) 65Q2) 70(4) (1) 1144
16 10(4) 34(@4) 60(1) 60(3) (2) 1058
K, 5212 5326 5.159 5438 5342

K, 6203 5287 5.048 5855 5227

K; 4905 5397 5550 4.887  5.491

K, 4969 5279 5532 5.109 5.229

R 1.298 0.118 0.502 0.968  0.264

x2 HBESHER

Table 2 Results of variance analysis

WERIE  WMEFHFAM AME O F{E BEM
A 0.271 689 688 3 23304 P<0.05
B 0.002 178 688 3 0.187

C 0.049 432 188 3 4.240

D 0.133 034 688 3 11411  P<0.05
E(®Z)  0.011 658.688 3

Foos(3,3)=9.280  Foo(3,3)=29.500

(HREZGHL) 2015 ERRANS BSH S B )
AN R SR TER, AN S B Re (TR N ALAR(Y),
A EAREANE (O ZhilbriE 2k, 152120 REIE
T2 Y=0.189 6 X+0.018 4, R°=0.999 1, KIEHi)5
NS B RBHRESHINER 3, KGR H SR
i 40%.

3.5 %EH1E Rg; A HPLC 24f

AR RS (AR KZeid 20



)

Chinese Traditional and Herbal Drugs % 49

BRGNS HE T HPLC A&, it 0
3. KWE6 AN, KEFFYIH Res &5 B =N
6.047 mg/g, RFERTHI 2.3 5. WIELEE 2. 4. 6
d =Y rh & AR R E S B (B 4), HENIW] RE
(A 424 Rb, B Rb,—~Rd—>Rg;.
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Table 3 Changes of total saponins content in ginseng before

and after fermentation (n = 3)

HEAE S A F¥E NS RBBH /%
RRBENS 1.587 3.19
KEENS 2.262 4.47

Rgs
A n;
Rgs
B
\rw ULJ e
B ﬁgs
C
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t/min

B3 Rg XM (A). FAMXIER B). B2 6d =4 (C)
#) HPLC

Fig. 3 HPLC of Rg; reference substance (A), negative
sample (B), and fermentation 6 d sample (C)
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Fig. 4 Changes of monomer saponin content in ginseng

products before and after fermentation
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