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Screening and identification of two strains of B-glucosidase

producing symbiotic fungi in Martianus dermestoides and

the mechanism of combined transformation of ginsenoside
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Abstract: Two strains of fungi producing p-glucosidase were
screened and identified from Martianus dermestoides. The con-
version of rare ginsenosides and fermentation quality were im-
proved by combined fermentation of the two strains. The dynamic
fermentation process was studied. and the mechanism of ginsen-
oside transformation was clarified. Screening was performed by

MRS (aesculin, ferric citrate) medium. Two fungi producing 8-
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glucosidase were identified by 18S rRNA gene amplification. The
strains were fermented with total ginsenoside, the fermentation
products were analyzed by LC-MS/MS. Two fungi producing -
glucosidase were identified as genus Chaetomium and Aspergillus
respectively. The fermentation products of WY1 reacted with
total ginsenosides were Rd and Rhl. The fermentation products
of WY2 reacted with total ginsenosides were Rd, Rhl, Rg3 and
compound K. The conversion rates of Rh1, Rg3 and compound K
were improved by WY1/ WY2 combined fermentation. The
transformation path was Re—Rgl—Rhl; Rf—>Rhl; Rbl/Rb2/
Re—>Rd—>Rg3/compound K. Protopanaxadiol-type ginsenosides
were more easily converted than protopanaxatriol-type
ginsenosides and most of the products are Rg3.

Keywords: Martianus dermestoides; rare ginsenosides; fermen-

tation reaction; LC-MS/MS; B-glucosidase
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SYEE C. WYL AT 1L 5 A S R 1F & 2 5 S AL B « R HPLC-MS/MS & # 43 B7 9 & 1 WY2 1F A 3
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Table 1 Validation of the LC-MS/MS method for the determination of ginsenosides; 1.LOD,

limit of detection; LOQ, limit of quantitation

[iEg ] 8] =4 A MRRE LRMVEHE/ (ng » mL™Y) KR/ (ng » mL™1)  EHERE/(ng» mL™H)
Re y=0.268 1x—19.120 0.999 6 50~5 000 8.62 25.23
Rgl y=0.267 22 —17.130 0.999 9 50~5 000 5.66 15.78
Rf y=0.073 8x+1.714 0.999 5 50~5 000 5.31 15.12
Rb1 y=0.144 42 +5.925 0.998 7 50~5 000 13.23 39.89
Re y=0.129 92 +1.079 0.998 9 50~5 000 16.35 51.22
Rb2 y=0.066 8x+5.686 0.994 6 50~5 000 13.19 40.55
Rg2 vy=0.269 9x—1.745 0.995 6 50~5 000 5.77 14.62
Rd vy=0.087 1x+0.206 0.999 9 50~5 000 3.38 7.68
Rh1 y=0.565 62 +3.899 0.998 4 50~5 000 18.05 50.52
F1 y=0.456 1o +1.485 0.994 2 50~5 000 8.46 25.64
Rg3 y=0.027 8x+0.951 0.995 3 50~5 000 14.74 45.85
compound K y=0.888 1o —2.034 0.992 4 50~5 000 6.55 17.74
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Figure 2 Chromatogram of ginsenoside transformed by strain WY1
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Figure 4 Chromatogram of ginsenoside transformed by strain WY2



&M | Vol.36, No.11 B WM& T AARTBERAALEERRE LERBKARUASERERNY

90
- -2 Re —+Rec
ST e Ral <R
B EE 50 e Rf —»Rd
:’% E . —— Rbl
S 230
5 =
10 —
0 2 4 6 8 10 12 14 16 18 20
Fif (]
Time/d .
(a) TRIAZ BT
50
T 40
w EEWO
=
®E 420
=}
S ~10
Oe—e—_ . | | \ \ | | . )
0 24 6 8 10 12 14 16 18 20
Fsf ]
Time/d
(c¢) Rg3

1.21
T Lor
2 5 08f
E E 06l
g 5004,
£ g0
(S
0.0 S S S W
2 4 6 8 10 12 14 16 18 20
A ]
Time/d
(b) Rhl
2.51
E~201
B EE LS
¥E Lior
£E
&) 0.5+
006 . .
2 4 6 8 10 12 14 16 18 20
i}
Time/d

(d) compound K

BH5 WY2K87THHARLILHFPLEZHLHA TN ELb L

Figure 5 The variation curve of ginsenosides with time during WY2 and 7 main ginsenosides fermentation
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Figure 6 Chromatogram of ginsenoside transformed by two functional strains
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Figure 7 The variation curve of ginsenosides with time during WY1/WY2 and 7 main ginsenosides fermentation
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