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[Abstract] Objective: To determine the contents of ginsenosides in fresh ginseng crystals and understory ginseng by
ultra-fast liquid chromatography-mass spectrometry (UFLC-MS/MS), so as to study the difference of ginsenosides in fresh
ginseng crystals and understory ginseng, and to provide references for elucidating the material basis of fresh ginseng crystals.
Methods: Fresh ginseng crystals and understory ginseng samples were ultrasonic-extracted with 70% methanol aqueous
solution at room temperature. UFLC-MS/MS analysis was performed on Waters ACQUITY UPLC® BEH Shield RP C,,
column (100 mmx2.1 mm, 1.7 pwm), together with a gradient elution using acetonitrile and 0.5 mmol-L ' ammonium
formate in water as mobile phases. Under the electrospray ion source, negative ion and multiple reaction monitoring mode,
the contents of 39 ginsenoside analytes in fresh ginseng crystals and understory ginseng were determined by the external

standard reference method. Results: After methodological verification, the analytical method established in this study met
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with the requirements of quantitative analysis. The contents of total ginsenosides in 4 batches of understory ginseng and 1
batch of fresh ginseng crystals were 27.59-52.63 and 52.26 mg-g ', respectively, while the total contents of rare
ginsenosides were 3.79-6.65 and 7.42 mg-g ', respectively. The total mass fractions of ginsenoside Rg, and ginsenoside Re
in understory ginseng and fresh ginseng crystals were 0.72%-0.94% and 1.21%, while the contents of ginsenoside Rb, were
0.24%-0.53% and 0.43%, respectively. Conclusion: The total amount of ginsenoside Rg, and ginsenoside Re as well as the
content of ginsenoside Rb, in fresh ginseng crystals and understory ginseng were in accordance with the specifications in
current quality standards in Pharmacopoeia of the People's Republic of China (2020 edition). The fresh ginseng crystals
processed by modern technology were rich in ginsenosides, especially rare ginsenosides, which were almost the same as

those in understory ginseng, although the contents were different. These results may provide the scientific basis for

comprehensive evaluation of the quality and efficacy of fresh ginseng crystals and understory ginseng.
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K1 I9PMASEFHLSTWH K MRM L SH

T [latgy] t,/min BT MRM & 1%} DT/ms QI/V Q3/V CE/eV
1 G-Ra, 8.89 [M-H] 1209.6—1077.5 30 5 39 49
2 G-Ra, 8.64 [M - H] 1209.6—1077.5 30 5 39 49
3 G-Ra, 8.11 [M - H] 1239.6—1107.5 30 37 41 51
4 G-Rb, 8.19 M- H] 1107.6945.5 28 10 34 46
5 G-Rb, 9.17 [M-H] 1077.6783.5 28 32 40 47
6 G-Rb, 9.33 [M-H] 1077.6—783.5 28 32 40 47
7 G-Re 8.73 M- H] 1077.6945.5 26 10 34 45
8 G-Rd 10.39 [M - H] 945.6—783.4 30 5 39 38
9 G-Re 4.58 M- H] 945.5637.4 26 20 32 40

10 G-Rs, 10.52 [M - H] 1119.6—1077.5 30 34 40 40
11 S-Rs, 16.69 [M - H] 825.5783.4 30 5 39 29
12 R-Rs, 16.90 M- H] 825.5783.4 30 5 39 29
13 G-Rs, 21.33 [M - H] 807.5765.5 30 15 27 29
14 G-Rg, 13.54 [M+HCOO] 811.5765.4 28 22 28 21
15 G-F, 13.88 [M+HCOO] 811.5765.4 30 22 28 23
16 G-Rg, 4.42 [M - H] 799.5—637.4 29 23 31 25
17 S-Rf 7.62 M- H] 799.5—475.4 30 24 23 42
18 R-Rf 7.85 [M-H] 799.5475.4 30 24 23 42
19 S-Rg, 8.86 [M-H] 783.5475.4 30 10 32 39
20 R-Rg, 9.10 M- H] 783.5475.4 30 10 32 39
21 S-Rg, 15.13 [M - H] 783.4—621.3 30 24 30 32
22 R-Rg, 15.28 M- H] 783.4621.3 30 24 30 32
23 G-F, 14.03 [M-H] 783.5621.4 30 24 30 32
24 S-NG-R, 8.27 [M-H] 769.5—475.4 28 10 32 38
25 R-NG-R, 8.71 M - H] 769.5—475.4 28 10 32 38
26 G-Rk, 17.90 [M - H] 765.5—603.4 30 23 29 30
27 G-Reg, 1823 M- H] 765.5—603.4 30 23 29 30
28 G-Rh, 13.93 [M+HCOO] 665.4—619.4 26 30 22 20
29 G-Rk, 14.26 [M+HCOO] 665.4—619.4 26 32 22 20
30 S-Rh, 9.00 M- H] 637.4475.3 29 19 33 24
31 R-Rh, 9.35 [M-H] 637.4—475.3 29 19 33 24
35 G-Rh, 17.61 [M-H] 621.4—459.3 30 24 32 25
33 S-PPT 16.14 M- H] 475.4—391.3 30 10 43 30
34 Q-R, 9.85 [M - H] 1149.6—1107.5 27 5 41 43
35 G-Ro 6.98 M- H] 955.5793.4 30 10 40 46
36 NG-R, 3.26 [M-H] 931.5637.4 30 22 32 39
37 Cs-NVa 8.10 [M-H] 793.5631.4 30 10 31 42
38 G-Rg, 12.69 M - H] 781.5619.4 30 23 31 30
39 20-glu-Rf 2.73 [M - H] 961.6—637.4 28 10 31 41

TEME R AF 5 39 470 BT W) 47 2 1D AR 0 92, 38%~
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3.3 AP ASRER S EIE

22, 30T Jr vkl a5 5 AR S A A A

© 792 -

HEEE 3, 2, VIR Z&00E , 10545 o i i
L, DA IR AR i, S5 LR 4,
MR LSRN S b ) NS AT T 5K

R 27.59~52. 63, 52.26 mg-g ' (F4), AP

HATWIHER WoR, RIEASIRMRZE R BAS BT

B H 8. 37~35. 44 mgrg ' 15~30 4E KT



202344 H 25 a4l

FEIEH2S Mod Chin Med

Apr. 2023 Vol.25 No.4

K2 ASHINASETHREHLZ, ZMEE. LLODFILLOQ

% (&7 g r kT /pg-L ! LLOD/ug-L ' LLOQ/ug-L '
1 G-Ra Y=1989.90X+78.544 8 0.999 6 0.51~64.38 0.10 0.51
2 G-Ra, Y=260.735X+531.663 0.999 5 16.25~8 320.00 1.04 3.17
3 G-Ra, Y=25.689 6X - 88.467 4 0.999 7 25.20~12 900.00 2.58 7.87
4 G-Rb, Y=190.106X+20 039.3 0.999 3 19.73~10 100.00 0.30 1.01
5 G-Rb, Y=104.743X+17 192.0 0.999 0 13.08~6 700.00 0.54 1.65
6 G-Rb Y=15.816 6X+73.255 5 0.999 9 23.24~5 950.00 0.80 2.32
7 G-Rc Y=169.280X+3 963.76 0.999 9 13.43~6 875.00 0.06 0.17
8 G-Rd Y=554.567X+22 300.3 0.999 6 66.02~4 225.00 0.10 0.30
9 G-Re Y=250.073X+38 754.6 0.999 7 37.89~9 700.00 0.10 0.30

10 G-Rs, Y=1 007.75X+2 464.27 0.999 6 4.73~302.50 0.39 1.18
11 S-Rs, Y=2 135.32X+371.416 0.999 0 0.39~96.88 0.04 0.12
12 R-Rs, Y=2 612.26X+125.323 0.999 7 0.15~57.00 0.03 0.09
13 G-Rs, Y=158.983X - 89.903 6 0.999 4 1.04~132.50 0.30 1.04
14 G-Rg, Y=2152.11X+435.115 0.999 6 0.27~16.56 0.05 0.20
15 G-F, Y=258.894X - 126.593 0.999 5 4.30~275.00 0.22 0.67
16 G-Rg, Y=154.453X+24 855.8 0.999 3 32.81~8 400.00 0.10 0.32
17 S-Rf Y=14 729.6X+19 506.7 0.999 9 1.93~495.00 0.20 0.61
18 R-Rf Y=1453.49X+465.877 0.999 6 1.05~67.50 0.27 0.82
19 S-Rg, Y=568.165X+4 933.27 0.999 6 5.08~1 300.00 0.20 0.50
20 R-Rg, Y=3 787.63X+737.118 0.999 7 0.32~98.75 0.30 0.90
21 S-Rg, Y=1299.77X+5 613.27 0.999 6 1.26~206.00 0.20 0.60
22 R-Rg, Y=225.657X+910.639 0.999 5 0.29~286.00 0.30 0.90
23 G-F, ¥Y=280.630X+240.110 0.999 4 2.80~1 400.00 0.90 2.80
24 S-NG-R, Y=1 844.43X+19 761.5 0.999 7 3.20~820.00 0.10 0.32
25 R-NG-R, Y=462.184X+188.385 0.999 1 0.57~146.25 0.15 0.57
26 G-Rk, Y=512.801X+1 874.64 0.999 5 0.22~87.50 0.05 0.22
27 G-Rg, Y=77.862 6X+244.148 0.999 4 2.72~425.00 0.90 2.72
28 G-Rh, Y=8.872 55X+2.170 17 0.999 5 1.18~151.25 0.35 1.18
29 G-Rk, Y=241.678X - 181.994 0.999 8 1.36~340.00 0.45 1.36
30 S-Rh, Y=707.287X - 120.587 0.999 2 0.54~133.75 0.15 0.54
31 R-Rh, Y=805.636X+246.595 0.999 2 0.62~124.00 0.30 0.62
32 G-Rh, Y=11.933 5X-4.570 05 0.999 4 1.05~135.00 0.35 1.05
33 S-PPT Y=116.930X - 16.612 0.999 2 0.98~31.25 0.30 0.98
34 Q-R, Y=650.702X+1 478.10 0.999 6 1.93~495.00 0.60 1.93
35 G-Ro Y=594.082X+24 454.8 0.999 5 25.10~3 212.00 0.20 0.78
36 NG-R, Y=436.743X+4 358.04 0.999 5 1.01~1 030.00 0.30 1.01
37 CS-IVa Y=17.412 9X+53.089 0 0.999 6 16.60~2 125.00 0.70 2.07
38 G-Rg, Y=221.066X - 79.642 5 0.999 6 0.98~156.25 0.30 0.98
39 20-glu-Rf Y=223.517X+5 214.07 0.999 4 2.29~1 170.00 0.50 1.15
2 BN Z i 43 80 26. 50~38. 55 mg-g ', FR Bk o TR, Rl NS i th oK

A5\ A NS B RSB N 24, 14~
35.33., 17.54~26.76 mg-g ", 5 GEIR, FrillE
it NS mh B AS B EEE THRIEAS, £2
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£33 WHMASEHFSENENEARBERFZE, BEM. ESHMEKE

%

, HgHss HIMsE Rtk B fik ik e 2 R LSS
i fea RSD RSD RSD RSD
e RSD I i RSD e RSD
1 G-Ra, 1.91 3.60 4.29 1.37 103.20 3.32 98.43 0.70 97.63 0.41
2 G-Ra, 2.30 3.78 3.98 2.28 97.71 1.61 100.38 1.08 92.88 0.99
3 G-Ra, 3.23 3.61 3.22 3.19 94.08 222 98.66 291 102.37 2.10
4 G-Rb, 248 3.10 2.79 1.78 101.65 2.39 100.82 1.19 100.67 1.10
5 G-Rb, 1.23 1.42 2.98 3.33 103.35 1.92 97.48 1.61 101.45 0.77
6 G-Rb, 3.31 3.14 1.03 2.53 98.86 1.57 101.82 2.45 100.04 1.16
7 G-Re 2.10 2.05 2.66 2.77 94.02 252 95.14 1.75 92.99 1.78
8 G-Rd 1.80 3.02 3.06 2.84 101.57 0.59 102.29 1.15 98.96 0.47
9 G-Re 1.08 1.43 1.51 1.97 101.25 1.24 100.97 1.72 99.44 2.03
10 G-Rs, 2.77 1.52 2.92 3.46 92.38 2.67 100.07 1.90 99.54 0.71
11 S-Rs, 1.28 2.21 231 1.62 96.67 3.22 103.73 0.72 100.20 1.99
12 R-Rs, 0.83 2.21 3.86 2.58 95.22 3.54 102.15 1.24 103.54 1.27
13 G-Rs, 4.40 3.79 4.12 3.44 94.89 3.00 97.26 2.92 96.32 1.73
14 G-Rg, 3.00 1.85 3.30 3.51 96.68 2.10 99.43 2.26 99.62 1.01
15 G-F, 1.88 1.10 3.99 2.29 101.07 291 95.63 2.54 100.67 1.90
16 G-Rg, 3.34 2.08 3.08 2.37 96.29 1.70 98.77 3.44 100.59 1.45
17 S-Rf 0.83 1.51 2.73 1.78 99.85 247 100.74 0.95 97.35 1.29
18 R-Rf 3.02 245 2.77 243 101.33 1.58 96.67 241 98.78 2.16
19 S-Rg, 0.85 1.78 2.05 1.44 95.17 2.15 97.22 1.18 99.58 1.38
20 R-Rg, 0.73 0.74 3.90 2.48 102.33 2.87 98.83 0.79 95.36 1.30
21 S-Rg, 0.69 0.77 2.99 3.51 93.79 1.25 96.98 0.73 101.32 1.59
22 R-Rg, 1.65 1.52 3.32 2.85 94.80 1.01 102.46 1.24 99.85 0.73
23 G-F, 3.45 2.69 3.59 3.11 102.35 1.73 97.62 1.17 100.83 1.13
24 S-NG-R, 2.18 2.54 3.77 2.51 98.07 1.70 100.22 1.09 98.64 1.85
25 R-NG-R, 1.94 2.95 391 293 95.11 2.20 100.57 247 97.47 2.05
26 G-Rk, 1.45 1.22 2.81 2.54 95.22 2.717 103.45 1.75 98.40 0.74
27 G-Rg, 1.68 1.30 2.47 3.54 96.00 2.96 98.17 1.46 102.67 0.98
28 G-Rh, 3.56 2.42 2.70 2.36 103.32 4.65 98.70 3.44 101.42 2.46
29 G-Rk, 0.99 1.27 3.87 2.18 94.68 3.44 101.50 2.06 97.27 0.51
30 S-Rh, 2.73 3.33 3.53 3.52 101.45 1.86 97.38 2.43 99.64 1.39
31 R-Rh, 0.77 1.60 2.36 3.83 96.78 1.19 98.64 0.72 99.71 1.29
32 G-Rh, 2.85 3.85 1.62 1.99 96.54 2.67 100.57 2.65 100.93 1.94
33 S-PPT 3.13 2.00 2.24 1.20 95.43 4.74 101.25 2.12 99.64 1.89
34 Q-R, 2.55 1.45 2.89 3.71 96.28 3.66 99.16 2.10 101.26 2.29
35 G-Ro 1.60 1.05 1.99 1.15 94.56 2.58 103.01 0.73 100.63 0.62
36 NG-R, 1.44 1.13 1.76 1.15 95.34 3.75 98.99 2.16 97.89 2.34
37 CS-Va 3.25 2.75 2.44 2.66 97.17 1.59 99.17 1.50 100.14 1.41
38 G-Rg, 2.05 3.78 1.83 2.34 101.23 1.38 101.45 2.66 98.48 1.71
39 20-glu-Rf 1.50 2.90 1.90 3.61 98.76 1.39 100.57 1.28 97.98 1.15
4 i (CH,0,) MEEASTF0.30%, G-Rb, (C,H,0,)

G-Rb,. G-Re Fl G-Rg, & A Z 25 (g AL 45
bRy, ATFEMASREG K. (P EANRILHE
2y (DUR AR (i EZ58) ) 2020 4F Mt th HEAE -
AT BT E, & G-Rg, (C,H,0,,) FilG-Re
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AT 0.20%", JEFR4TTE TS, HTFILZH G-
Rb, JFi 73 %0 0. 24%~0. 53%, G-Rg, F1 G-Re {Y i
JRAE A EUN 0. 72%~0. 94%; i NS i G-Rb, Jii it
3 BN 0.43%, G-Rg, Ml G-Re (19 3 Ji & 7> 5k
1.21%, FREFRREY], AF LS 5 AS R
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T (2 )

Rg,. G-Rk,. G-Rh,., G-Rh, K G-Rh, afses0)
B, TR L R ) SR 48
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F4 BASRNRTUSHERPASETRESH (v, n=5)
ng g
ESTETRE G-Ra, G-Ra, G-Ra, G-Rb, G-Rb, G-Rb, G-Re
1 14.51+0.71 3511.43£75.08 10 646.64+253.28 4281.23477.12  4509.57+40.17  5965.19+58.14 3 774.51£53.60
2 0.24+0.01 24.15£0.95 92.80+2.77  2432.75£59.29  3413.73+71.95 4 144.78+42.07  2417.98+51.34
3 18.69+0.85 5616.34+66.10 16 055.04+445.15 5180.33+36.51  3037.14+£51.48  4315.71=41.88 3 226.92+59.25
4 15.35+0.54 4295.65+44.42  9079.86+156.75 2735.13+34.87  1933.43+40.36 3 198.93+51.50 2 178.33+16.26
5 0.66+0.02 44.18+1.38 135754352 5228.01x107.60 7 584.86+82.81  8279.99+89.74 5 191.87+69.76
A G-Rd G-Re G-Rs, S-Rs, R-Rs, G-Rs, ‘G-Rg,
1 822.34422.61  6266.30+41.84 94.39+3.59 2.40£0.10 0.68+0.02 13.58+0.59 4.47+0.22
2 893.04+24.53 2 893.07+45.94 16.96+0.56 ND ND ND 0.15+0
3 17033542778 4 493.81+77.00 56.11£2.16 2.08+0.04 0.13+0.01 12.66+0.31 3.81£0.17
4 701.01 £20.83 4 632.48+57.67 52.10+1.86 1.37+0.04 0.070.00 8.91%0.43 3.06+0.12
5 1 112.64+25.68  3218.34+61.84 141.58+3.76 3.4240.10 0.34+0.02 24.64+0.77 3.34+0.11
GETE TR ‘G-F, G-Rg, S-Rf R-Rf S-Rg, R-Rg, ‘S-Rg,
1 58.13+2.83 5789.48+56.49 121.84£2.93 9.1520.41 812.67+23.12 2.46+0.11 13.46 +0.47
2 5.55+0.22 4 581.65+46.69 56.43+1.71 3.530.09 104.86+2.35 0.31+0.01 1.85+0.05
3 60.39+1.70 4 872.95+38.88 109.071.30 6.18+0.10 711.82424.04 1.06+0.02 20.90 = 0.58
4 49.98+1.81 2 553.00+37.36 46.57+0.25 2.53+0.09 576.32+19.16 1.32+0.04 9.69 +0.20
5 51.31£1.92 5 288.87+106.08 110.89+1.01 7.05+0.24 138.645.00 0.64+0.03 21.38+0.72
P ‘R-Rg, G-F, S-NG-R, R-NG-R, 'G-Rk, ‘G-Rg; "G-Rh,
1 32.810.76 18.27+0.69 323.57+5.53 10.07+0.36 8.17+0.29 118.955.30 56.20+2.26
2 1.04+0.04 1 128.27+54.61 558.66+11.25 9.17+0.25 0.77+0.04 3.49+0.17 2.810.11
3 8.1620.26 11.41£0.27 74.55£1.62 0.95+0.01 14.100.45 209.12+4.42 71.03+3.15
4 3.13+0.10 3.42+0.15 361.41+13.51 11.2440.50 6.38+0.27 110.61+4.80 23.57+0.37
5 8.94+0.28 8.89+0.40 81.19+1.88 1.08+0.03 14.78+0.29 183.24+4.61 81.77+3.37
e RS ‘G-RK, “S-Rh, "R-Rh, "G-Rh, 'S-PPT QR, G-Ro
1 12.49+0.44 23.67+0.90 3.88+0.14 ND 2.73+0.05 193.06+8.96 2 747.50+71.29
2 2.05+0.09 117.71£3.04 0.52+0.02 61.43+2.67 11.1840.30 36.96+1.81  1611.75+49.68
3 11.47+0.40 26.29+0.25 2.530.12 ND 1.38+0.05 152.0546.30  1499.04+27.17
4 6.20+0.28 7.95+0.21 0.53+0.02 ND 1.41£0.05 119.58+1.73  1067.25+43.52
5 16.49+0.34 24.22+0.95 2.84+0.12 ND 2.80+0.10 261.9448.49  1527.16£45.07
B A2 NG-R, CS-Va G-Rg, 20-glu-Rf BASREA A NS RAT
1 595.15+7.65 504.42+14.09 6.57+0.23 885.61+7.95 52257.55 334.95
2 1210.60£24.73 1 131.86+37.12 1.09+0.03 616.48+14.11 27 589.69 208.55
3 37.40+1.28 522.64+10.98 8.64:0.24 476.0045.71 52631.27 429.19
4 740.66+23.79 207.12+7.83 4.47£0.21 404.81£11.69 35 154.86 222.52
5 84.26+2.01 299.84+13.15 15.32+0.32 994.62+7.56 40 197.74 411.10
TE: NDRAGH; R A2 e,
o CPEZGI) 2020 4FRbREP R SR E, HEE BEH™, UHEMA NS B, WG-Re. G-

Hy T B

2020 4F W) ER, RE, FLPNAE R EA B
A PRIIE

B AR 1 & A NS TRA RS,
W KNS R IE NS KA 25 P P 1 ) o 5
i, EAKEOFGE T AS R HAYUME . 5T
W FRIMURE . PR 28 2R 58 S0 I LA R 5

MR S P BEREAS T R AESEED) A2
PEFILZ (BN ILZ, B % % N Panax ginseng C.
A. Mey. cv. ‘Silvaticus’ ) H “HIE K" S84
NS —, KA R, WIS A
Zmh A NS R1F (G-Rg,. G-F,. S-Rg,. R-Rg,.
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G-Rg,. G-Rk,. G-Rh,, G-Rk,. S-Rh,, R-Rh,., G-
Rh,, S-PPT) B4 J5i & 4 043 %I o~ 208. 55~429. 19,
334.95 pgeg ', PEOREEN S AT REEA B A
WP, AR KA RS

bR A NS BEFUIN, ASHEHEFEEE I
ANZ 1, U1 G-Ra,. G-Rb,. G-Rc. G-Rd il G-Ro
G, TEZMA N BAS BN 0% L EY, At
FEM S HERE SR I B A WA S B B AR
BImis05% L bo 54h, A NS B AT E AR R
hEAER, Hhet ASRbhEREREHIASEH
N1, 350 G-Re. R-Rs,. G-Rg,. G-Rg,.
S/R-Rf, S/R-Rg,. R-Rg,. R-Rh, N G-Ro, H:A4N|%>
MM T IS AR, Hg LXS-202003 # 5
WAy A AN B0 ik 12 4, LXS-201308, LXS-
202001, LXS-202002 F ft 5% f5 f5 s 19 A6 & 9 73 5|
KT, 6. 14 [EMAERENE, #kh LXS-201308
HIRE i AR S/R-Rs, Hl G-Rs,, H G-Rh, Hf£7E Ti%
HERES R, A7 0] BEAZ SR A B[R] M S A 52

ABEFE S T R B E 39 4 NS 2 H 1 UFLC-
MS/MS Zr #7535, & oA I &4 SR A — e R 1 i
B, RABR T ZHARIFLWEN S, e
IR R AE NS BT, SRR T A
ZHAERRIT, T R FEE SR E AR A e .
H5MTFhshig, MEASETEREA - EER,
EFEILT A, Rt — A I IR EE NS T
M SR, A0 EXE Z AR EE S AR
PEAT B S K AT oY

)
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