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Abstract: Lactic acid bacteria suitable for ginsenosides bioconversionwere screened and the fermentation conditions were optimized.

The bioconversion pathway of the ginsenosides during the fermentation was discussed. The results showed that Lactobacillus plantarum

exhibited the strongest ability to produce rare ginsenosides. Optimal fermentation conditions were 35 °C, pH 7.0, incubation time of 16 days,
7% inoculum size and 10% substrate concentration. The contents of 3irare ginsenosides were 106.52 pg/mL(F2), 74.62 pg/mL(Rg3) and 100.56

pg/mL(CK), which were enhanced 188.13%, 203.21% and 395:86%), respectively. The changes in major ginsenosides content were consistent

with the possible transformation pathway: of ginsenosides. The results indicated that the ginsenosides were converted to rare ginsenosides

through Lactic acid bacteria fermentation and the reasonable fermentation process was constructed to improve the content of rareginsenosides.

This work has important significance for microbial transformation of ginsenoside, and the fermentation broth have an advantage in

deep-processing ginseng products.
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T BB
Table 1 Gradient elution method

B 18] /min Al% B/%

0 20 80
25 20 80
34 25 75
40 30 70
65 33 67
75 40 60
90 50 50
100 54 46
110 20 80

PRI : 5 Al S 2 H Rgl.
Re. Rbl. Rb2. Rd. Rg3. F2. CK. Rhl fxifdh,
FH B &% B 2R BE A 1 mg/mL VR EVE R,
BHZ IR AR R Y, 504 100+ 200+ 400, 800+ 1000 pug/mL
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Fig.1 LC-MS extracted ion chromatogram ofginsenosides from

ginseng extracts fermentation broth

R 2 NSRBI AR R 2H LC-MS 1N EIERRAT
Table 2 The analysis results of the mass spectraofginsenosides from ginseng extracts fermentation broth

Peak Identity tr/min Molecular formula Extracting lon (m/z) [M-H+HCOOH]™
1 Notoginsenaside R; 28.103 C47HgoO1sg 977.5317
2 Rgl 33.597 C4H7,014 845.4967
3 Re 34.755 CygHg:018 991.5469
4 Rf 48.268 CqoH7,044 845.4883
5 20(S)-notoginsenoside R2 50.227 CuH7g013 815.4787
6 20(R)-notoginsenoside R2 51.849 CuH7g013 815.4792
7 20(S)-Rg2 52.643 CapH7,013 829.4942
8 20(S)-Rh1 52.461 CasHe209 683.4392
9 20(R)-Rg2 53.007 CayH7,013 829.4942
10 20(R)-Rh1 53.520 CaHe209 683.4392
11 Rbl 54.325 Cs4Hg,023 1153.6001
12 Ma-Rb1 54.689 Cs7Hg4Oz 1193.5932[M-H]-
13 Rc 55.682 Cs3HgoO2 1123.5878
14 Ma-Rc 56.583 CseHgz02s 1163.5829[M-H]-
TR
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15 Rb2 57.072 Cs3HoO2 1123.5892
16 Ma-Rb2 57.254 CseHgy02s 1163.5829[M-H]-
17 Rb3 57.568 Cs3HoO2 1123.5886
18 ChikusetsusaponinlVa 59.957 CaoHesO1a 793.4368[M-H]
19 Rd 60.050 CusHg:01s 991.5461

20 Ma-Rd 60.294 Cs1Hg4O21 1031.541[M-H]-
21 Zingibroside R1 65.650 CaoHesO14 793.4369[M-H]
22 Notoginsenoside Ft; 63.608 C47HgoO17 961.5365

23 unknown 64.237 C47HgoO17 961.5355

24 Rg6 64.459 C4oH7001 811:4835

25 F4 64.922 C4oH7001 811.4838

26 RK1 68.066 C4oH7001 811.4841

27 Rg5 68.231 C4oH7001 811.4836

28 RK3 64.971 CagHeoOg 665.4256

29 Rh4 65.005 CasHeoOs 665.4256

30 S-PPT 66.841 C47HgoO17 521.3836

31 20(S)-Rs3 66.256 CuagH74014 825.499

32 20(R)-Rs3 66.421 C4qH74014 829.4925

33 20(S)-F1 55.986 CasHesOg 683.4392

34 20(S)-F2 65.302 CiH7,013 829.4947

35 20(R)-F2 65.451 C4H7,013 829.4944

36 20(S)-Rg3 66.312 CpoH7,043 829.4948

37 20(R)-Rg3 66.477 CapH7,043 829.4943

38 20(S)-CK 68:546 CaHe20s 667.4415

RIANSEFIREME. REMFEEE
Table 3 The working curve; stability and accuracy experiments (RSD) of standard samples of ginsenosides(n=6)

LA ArEuh 2%, R? M5 (ug/mL) FEHE RSD% M RSD%
Rgl y=11.86x+120,67 0.9991 50~1000 0.22 1.45
Re y=19.61x+30.16 0.9991 50~1000 0.27 1.26
Rb1 y=17.01x-114.3 0.9997 50~1000 0.31 158
Rh1 y=12.01x-19,76 0.9991 50~1000 0.44 1.44
Rb2 y=4.09x+234.69 0.9994 50~1000 0.28 171
Rd y=6.4%+257.99 0.9992 50~1000 0.35 1.36
F2 y=14:86x-20.24 0.9999 50~1000 0.18 1.22
Rg3 y=6.8x-12.65 0.9991 50~1000 0.43 179
CK y=7.31x+30.01 0.9993 50~1000 0.57 0.98

22 HMKXREMGEFHEE

DA TR R RV R R R 28 . % Bk A
SRR 2R S 2k P W3 3 . KB R E
MeSEIGFHZ T R B B HAE 24 h NIRRT
(G 3).

23 FLEBRE W TRk

AWFFCEI T 6 FIFLIRR, AT PRI
FRE S TEEFLAT R T B LA AR LA B A
ST K%, it AL 5 Rl R T K I A SR
WE, REARHAERN 3 FidA 21 F2, Rg3 A
CK 7K, R s & NSRRI R e FLIR i -
RS REW], 5 FhFLIR I REF AL NS SR i)
REHERMA ST, WAEH ST RILBESRIE 2
MNe GERURIR, MU BRI B F2
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Table 4 Contents of each ginsenosideafter fermentation with Lactobacillus (ng/mL)

2% K BEAT/(ug/mL) & B /5 (ug/mL) AFTAE 2%
Rgl 508.42422.14 439.54419.64 18.27]
Re 910.56431.56 430.72426.51 473
Rb1 687.77444.19 528.11439.06 2321
Rh1 1376.35461.33 2176.27468.62 58.121
Rb2 828.64+19.65 679.3441.08 18.02}
Rd 992.28459.04 946.92+444.66

F2 36.9743.55 106.525.88 188.131
Rg3 24.6143.13 74.6245.01 203.211
CK 20.342.55 100.5644.27 395.861

E: CPATHER AT S COATAWRER.

3 Zhig
AT FLR X NS T R, 1521

REAR T A MAE 2T F2. Rg3 Al CK, ilid g
AT, WEYFATE . BRI E. THA
FFBA - BB LA 1 R0 R B LT B A i e AR LT B
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