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Study on the Change of Ginsenosides in Fermenting Fresh Ginseng and
Prickly Pear by RRLC-Q-TOF MS
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Abstract; Ginseng and Radix Acanthopanacis ( Panax ginseng C. A.Mey. ) are dry
roots, which are widely used in the field of medicine and food. The cactus fruit flesh
contain polysaccharides and flavonoids., showing that it can activate blood, eliminate
dampness cooling, improve immunity. Therefore, this study focused on the quantitative
analysis of rare ginsenoside Rh1l, Rg2, F2, Rg3, Rh2 and CK in the fermentation
broth. This research was designed to evaluate the effect of ginseng and cactus fruit as

raw material and fermented health wine on health functions such as improving immuni-
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ty, anti fatigue and preventing senile dementia. In order to discover new compounds
produced by the compatibility of ginseng, rapid resolution liquid chromatography cou-
pled with quadruple-time-of-flight tandem mass spectrometry (RRLC-Q-TOF MS) was
used for the qualitative and quantitative analysis of the content of ginsenosides in the
fermentation liquid of fresh ginseng with cactus pear fruit. The analysis was carried out
on an Agilent Zorbax SB-C18 column (2.1 mX 150 mm X 3.5 pm) by gradient elution
with acetonitrile-water (0.1% formic acid) as mobile phase, and was detected by
RRLC-Q-TOF MS with negative electrospray ionization mode. Twenty-seven ginsen-
osides were identified, and the contents of ginsenoside Rhl, Rg2, F2, Rg3, Rh2 and
CK increased obviously, which reached to 6. 345 2, 20. 452 2, 6.255 9, 27.452 8, 55.384 6,
30.472 9 mg/L in the fermentation liquid, respectively. The findings suggested that 19
kinds of ginsenosides are detected before fermentation, while 27 kinds of ginsenosides
are detected after fermentation. The method will be applied to find new compounds after
being compatibility and to identify ginsenosides based on fragment pathway.

Key words: rapid resolution liquid chromatography coupled with quadruple-time-of-

flight tandem mass spectrometry (RRLC-Q-TOF MS); fresh ginseng; prickly pear;

compatibility; ginsenosides
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Fig. 1

Total ion chromatograms of ginsenosides before (a) and after (b) fermentation process
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®1 HASHS5UWAERREEP ASEFH MS/MS H##E (n=3)
Table 1 MS/MS data of ginsenosides in fermentation process of fresh ginseng and prickly pear (n=3)
e S Vi RN AR5 2 [M—H] / MS/MS # | T R T T KR
Molecular Relative [M+HOOCH—H] MS/MS fragment Before After
No. Name
formula error/10 6 (m/z) ions(m/z) fermentation fermentation
1 20-gle-Rf Cis Hg2 O 9.3 —/1007. 5354 799,637,475 ++ ++
2 noto-R1 Cy7 Hgo Ong 8.5 931.5108/977. 5195 799,637,475 ++ ++
3 Rgl Ci2H72 01y 8.7 — /845. 4829 637,475 + +
4 Re Cis Hg2 Ong 5.2 —/991. 5399 799,783,637,475 +++ ++
5 mRgl Cis H7i O 5.6 885. 4745/ — 781,637,475 ++ ++
7 mRf Cys Hr7i O17 10.1 885. 4771/ — 781,619,475 + +
8 Rf Ci2H72 014 6.2 799.4760/845. 4846 637,475 + +
9 F3/noto-R2 Ci1H70On3 6.4 —/815.5674 637,475 ++ ++
10 Rg2 Ci2H72 003 6.3 —/829. 4856 637,475 + ++
11 Rhl Cs6 Hg2 Og 3.1 —/683. 4264 459 - +
12 Rbl Css Hy2 O23 9.0 1107. 5802/ — 945,783,621,459 ++++ +++
13 mRb1 Cs7 Hoy Og6 6.6 1193.5797/— 1107,945,783,621,459 +++ +++
14 Re Cs3 Hgo Oz 8.3 —/1123.5720 945,783,621,459 ++ +
15 Rb2 Cs3 Hoo O22 10. 1 1077.5478/1123.5793 945,783,621,459 ++ +++
16 mRb2 Cs6 Hyz O25 6.8 1163.5718/— 1077,915,783,621,459 ++ ++
17 mRb3 Cs6 Hoo Ogs 9.4 1163. 5473/ — 1077,915,783,621,459 ++ ++
18 Rb3 Cs3 Hoo O22 5.5 1077.5746/1123. 5816 945,783,621,459 ++ ++
19 Rd Cig Hgo Ong 6.3 945. 5336/991. 5436 783,621,459 ++ +++
20 mRd Cs1 Hgy Ogy 9.6 1031. 5297/ — 945,783,765,621.459 +++ +++
21 Rg4d/Rgb Ci2HzoOrs 10. 4 —/811. 4637 619,457 — +
22 F2 Ci2H72 013 8.9 —/829. 4879 621,459 — +
23 Rk3/Rh4 Cs6 Hgo Og 9.6 — /665 457 - +
24 Rg3 Ci2H72 013 10. 3 —/829. 4851 621,459 — +
25 Rh2 Cs6 Hg2 Og 6.4 —/667.8727 459 - ++
26 CK Cs6 Hg2 Og 9.6 —/667. 7274 459 - ++
27 Rk1/Rgb Ci2H70 012 6.5 —/811. 4638 603,441 - +

T 7R R E) s 7RG E AN T 10"+ ARG A A (1~5) X 10° " + + + 7RI T BN (5~10) X 10°;

“h R B (1~5) X 107

R2 ASEFXRSKNEEATELAMEE AEBEXRB QHRMEER(n=3)

Table 2 Regression equations, linear ranges, correlation coefficients (r), limits of detection(LODs) and

limits of quantification (LOQs) of ginsenosides (n=3)

[a] 19 Jy E R eieAEe| RIEA R Kt PR JE PR
G%  Azai , , ,
Regression Linear Correlation LODs/ LOQs/
No. Ginsenosides
equations ranges/ (mg/1) coefficients(r) (mg/L) (mg/L)
1 Rhl y=596.91x+152.73 4.28~21.40 0. 9995 0. 10 0.33
2 Rg2 y=16857. 90x+6052. 25 8.32~41. 60 0.9992 0.15 0.39
3 F2 y=12918. 01x—2059. 51 4. 00~20. 00 0.9994 0.09 0. 29
4 Rg3 y=28623.50x+1336. 50 6. 06~30. 30 0.9995 0.12 0.41
5 Rh2 y=166.58x—16. 45 15. 56~75. 80 0.9997 0.08 0.21
6 CK y=660.72x+112.01 7.28~36.40 0.9992 0.21 0.51
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Fig. 4 Possible pathways of protopanaxatriol ginsenosides in fermentation process
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