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Effects of red ginseng saponin components on neurochemicals in rat plasma
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Abstract: Objective To investigate the effects of red ginseng saponin components A and B on 15 neurochemicals in rat plasma.
Methods Saponin components A and B were prepared from red ginseng total saponin by macroporous adsorption resin. The
composition and contents of saponin components A and B were detected using UPLC-Q-TOF-MS/MS method. A total of 15 kinds of
neurochemical substances such as dopamine (DA), adrenaline (E), norepinephrine (NE), serotonin (5-HT), 5-hydroxytryptamine
(5-hydroxytryptamine), tyrosine (Tyr), glycine (Gly), glutamic acid (Glu), glutamine (GIn), aspartic acid (Asp), taurine (Tau), serine
(Ser), tryptophan (Try), acetylcholine (Ach), and histamine (Histamine) were measured by high performance liquid chromatography-
mass spectrometry (UPLC-QQQ-MS/MS). Results By analyzing the intrinsic relationship between saponin composition and amount
of neurochemicals, it was found that components A and B had significant differences in saponin composition, and the larger polar
saponins were mainly concentrated in component A. The polar of saponin contained in B is relatively small. The levels of Ach, Tau,
Glu, Gln, Asp, Tyr, E, NE, and DA in rat plasma of each dose group were increased, and the plasma levels of Gly, His, 5-HT, Ser, HIAA,
and Try were significantly increased and positively correlated with the dose, suggesting that the larger polar saponins could increase the

excitatory neurochemical content and the smaller saponin fraction inhibitory neurochemicals. Conclusion Red ginseng has a
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moderating effect on the content of central nervous system. The content of smaller polar saponins is related to the maintenance of brain

activity, improvement of memory function, prevention of brain fatigue, maintenance of awakening and nervous system of anti-aging,

while the larger polar saponin fraction is associated with the regulation of psychiatric rhythm, reduction of stress response and

improvement of sleeping.
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Fig. 1 Total ion current chromatography of red ginseng saponin components A (A) and B (B)
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#z1 OBEFHES ATMBFE 49 HEFRSHHENZ
Table 1 Relative contents of 49 ginsenoside compounds in components A and B
FE2-/0
S tfmin WAL (M—H] O HAT % s

20 (S)-Re 16.39 1077.596 0 0.019 0£0.001 8 —

Rk 16.43 603.436 7 0.004 8£0.000 5 —

Rf2 16.69 801.511 3 0.007 8£0.000 8 —

20 (R)-Rc 16.88 1077.596 0 0.3500£0.0300 —

Re 18.12 945.558 1 0.290 0£0.0300 —

Rgi 18.20 799.496 2 2.820 040270 0 0.401 7£0.0050
malonyl-Rg1 19.30 885.489 0 0.1100£0.0100 —

malonyl-Re 19.94 1031.5529 0.077 0£0.007 3 —

20 (S)-Rf 24.05 799.496 2 0.1300 +0.0100 0.0834£0.001 6
Rao 24.06 1269.630 4 0.1100£0.0100 0.006 1£0.000 2
20 (R)-Rf 24.44 799.496 2 0.1200£0.0100 0.0422£0.000 5
Rai 24.87 1209.628 1 0.008 9£0.001 2 —

F3 25.05 769.474 8 2.790 0£0.260 0 1.010 0£0.010 0
Rbi 25.15 1107.598 0 15.070 0= 1.460 0 1.2300£0.0100
Rhs 25.21 603.429 7 0.290 0£0.0300 0.233 6£0.000 5
malonyl-Rbi 25.51 1193.598 3 20.720 011.960 0 0.21342£0.006 3
Rbz 25.77 1077.596 0 12.7800+1.2100 0.4804£0.003 4
20 (S)-Rg2 25.84 783.491 0 2.790 010.260 0 1.5542£0.000 6
Raz 25.92 1209.627 7 2.690 01+0.250 0 0.990 0£0.0100
Ro 26.02 955.490 7 6.570 0£0.650 0 0.850 0£0.020 0
20 (R)-Rg2 26.07 783.491 0 0.950 0£0.090 0 0.110040.0100
malonyl-Rc 26.11 1163.5849 0.870 0£0.090 0 0.084 60.002 0
20 (S)-Rhy 26.24 637.4320 1.380 0£0.150 0 0.490 0£0.0100
Rbs 26.27 1077.596 0 16.360 0+1.550 0 2.9500£0.080 0
malonyl-Rb> 26.59 1163.5849 8.3000+0.780 0 0.376 8£0.000 4
20 (R)-Rhi 26.75 637.4320 1.3100£0.120 0 0.564 1£0.004 7
malonyl-Rb3 27.37 1163.5849 1.050 0£0.100 0 0.0359+£0.001 7
Rsi 27.65 1 119.596 2 2.160 01+0.210 0 1.410 0£0.020 0
Rd 27.73 945.558 1 19.040 0+1.790 0 1.290 0£+0.020 0
Fi 27.99 637.432 0 0.490 0£0.050 0 0.173 60.001 3
malonyl-Rd 28.14 1031.5438 0.3500£0.0300 0.959 7£0.002 5
Rs2 28.28 1 119.596 2 0.290 0£0.0300 39100£0.1200
Rgs 30.35 781.4750 — 0.767 9£0.007 2
Rgo 31.03 781.4750 0.140 0£0.0100 0.163 32£0.000 5
Rgs 32.59 765.479 8 0.5200£0.0500 2.865 0£0.002 5
Rgs 33.12 765.479 8 0.8100£0.080 0 3.6200£0.0400
20 (S)-Rh2 33.80 621.437 6 0.029 3£0.002 8 0.228 0£0.006 1
Rks 33.80 619.421 3 0.370 0£0.040 0 2.2200£0.0100
F2 34.01 783.491 0 0.140 0£0.0100 0.5395£0.003 5
20 (R)-Rh2 34.34 621.437 6 0.0558£0.0053 0.269 60.001 9
Rhy4 34.34 619.421 3 0.570 0£0.050 0 2.6000£0.1200
20 (S)-Rgs 34.96 783.491 0 0.3000£0.0300 17.830 0£0.080 0
20 (R)-Rgs 35.23 783.4910 0.2100£0.0200 15.400 0+0.2100
20 (S)-Rs3 37.02 825.500 0 0.008 9£0.001 3 2.260 0£0.020 0
20 (R)-Rs3 37.28 825.500 0 0.003 1£0.000 8 1.440 0£0.040 0
Rki 38.23 765.479 8 0.1200£0.0100 4.800 01+0.350 0
Rgs 38.57 765.479 8 0.1100£0.0100 5.0800£0.070 0
Rss 40.51 807.490 5 — 0.520 0£0.0100
Rs4 40.88 807.490 5 — 0.357 940.005 3
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R2 15 MEESUFYRMEMESE. KMECEMEXRY
Table 2 Linear equation, linear range, and correlation coefficient of 15 neurochemicals
[LE ) AR M/ (pg-mL™) R
DA Y=1376.2 X+166.9 0.04~2.00 0.995
E Y=152.6 X+3 494.6 0.01~0.50 0.999
NE Y=67.7 X+408.6 0.10~5.00 0.998
5-HT Y=2.5 X+93.6 2~100 0.999
5-HIAA Y=22.2 X+832.7 6~300 0.999
Ach Y=2.7 X+20.5 0.004~0.200 0.992
His Y=14X-59 0.02~1.00 0.998
Gln Y=141.1 X+2.5 2~100 0.995
Glu Y=481.4 X+837.2 3~150 0.996
Ser Y=286.0 X+53.5 0.2~10 0.992
Gly Y=486.3 X+219.9 0.4~20 0.996
Asp Y=85.6 X+30.9 4~200 0.997
Tau Y=61.9 X+83.9 1~50 0.996
Tyr Y=98.5 X+456.2 0.01~0.50 0.994
Try Y=44 X+111.0 600~3.0X10* 0.997

RSD 4 1.0%~9.9%, #EHfiE RSD A 2.9%~7.0%,
FasE T RSD N 1.1%~8.7% EEZ I RSD 4 2.6%~
5.7% INAE [l i ZE 58 A5 W N 98.2% ~
103.8%!221, 25 5LSR A, B ARr I P 35 5 AR VA A 2
Wi R TR
322 AEARKRIMAE S 15 Fripail 2P b
15 Pl A2 AR A (R 2 ) K BRI H
JE R IE S R 3 frox, RATTE T RS AH
GE R E R B .

xR, BHEHS A SRS N
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0.01), FKBHHEAG MR U S AL F P 5 G R
B IER -

xR, B B mfR A N
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& (P<0.01), RKIHHEA (LI JUFp#HZ A5
VIR A AR AR F

T2 AT A A1 B X 15 R 255 Y
JREMIR, 5REW, Ao A FHEHNKR I
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DA WETE, FHESAMER EMSGES, #

INAZRBAT A AR R At . A
75 B ZFIEAR KR+ Gly. His. 5-HT. Sers
HIAA. Try MEREI S, HHE5S L5882
Kfath, JoRL S B B 410 BA WH e 2E 1,
585 A P B i E R .
4 g

Glu 2P IXHE RGEREG. M) HIEH
IR M MR T . Asp TE NHHX A R G
HBEF A A IS A —, BRI
R ohae, HAPIEMWEETHEM. Gin BF
S APNI LA REI A SN LY A= TS S PN LPRTIN
BRI E 2 AN I 57 o Tau BB MR
THEEFIER, e EREE, &
L2 IhRE, MME RGP E A —ENERPL.
Ach A& HHXAEFRRE RS H HE AT —, &
25 R % 20 R R BN E DI — Rl &34
7124, Ach & RSB, 2 FEEAAZAE)
Thie 245

DA 2 I P4 73 1 25 2 47 5 R 1 AR R B 11
W, XA BT O RIS B, AT AR
PGS AEE . ARW AN R R (R R T
1268751, NE RER—F&id i, W2 —MiEE.
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#*3 KRIMEF 15 FHHELEYIROKE
Table 3 Levels of 15 neurochemicals in rat plasma
- - AN (ng mL )

A R ke Ach Tau Glu Gln Asp
X g 0 0.038 2+0.001 9 13.15+0.08 1.3140.05 17.0740.10 1.4240.03
BAFA 1 0.044 9+0.004 3 21.31+0.44 1.3840.04 17.3140.28 1.55+0.03

4 A 2 0.0459+0.002 6 22.0240.13 1.4340.03 17.8140.10 1.64+0.04

4 0.047 74£0.003 3" 23.09+0.15" 1.8440.04" 19.33+0.137 1.7440.04™
BAFA 1 0.034 70.004 4 12.7240.12 1.2540.02 16.55+0.05 1.3740.03
4B 2 0.0350+0.002 9 12.58+0.07 1.2340.04 16.11£0.12 1.36+0.03
4 0.035 9+0.002 3 11.4240.04 1.1440.03 14.82+0.07 1.1440.03
IR 2 -ml[!

an ARke) = o B et ) — &

Xif 0 0.36+0.01 44.07+0.10 58.11+0.26 0.98+0.01 11.05+0.08
LR 1 0.48+0.01 59.3240.33 63.080.14 1.73+0.04 10.9140.03
4 A 2 1.1840.02 76.02+0.12 84.29+0.18 1.75+0.03 10.5340.29
4 1.5140.01"" 133.21+0.32" 85.86+0.19" 1.85+0.03" 9.25+0.24
LR 1 0.26+0.01 28.7340.11 39.22+0.13 0.66+0.02 12.7440.26
4B 2 (2.17£0.07)X 1073 14.0640.08 37.28+0.16 (3.62£0.09)X 103 13.1040.22

4 (0.82+0.03) X 1073 11.26+0.04 35.52+0.03 (2.64+0.09)X 103 17.26+0.20"

b e - ALY/ (ug- mL™)

A AR ke HIAA His 5-HT Ser Try
xR 0 276.84+1.59 0.354940.0167  (11.37+0.14)X 10* 5.15+0.02  347.17+£0.37
BAFA 1 240.1340.59 0.279 74£0.0059  (11.1140.68) X 10* 5.18+0.04  294.52+0.59

45 A 2 239.3240.99 0.2538+0.0128  (10.810.62)X 10* 4.8240.10  256.42+3.41

4 207.53+1.91 0.277 1£0.0184  (97.19£0.48) X 10 4204006  243.5040.45
BAFA 1 282.26+0.41 0.3842+0.0097  (11.30£0.49)X 10* 6.28+0.09  491.50+0.48
4% B 2 283.37+0.44 0.426 8+0.0032  (12.3340.22) X 10* 6.65+£0.06  556.24+0.26

4 460.78+0.317° 04618 £0.00917 (13.214+0.21)x 104" 7474+0.08"" 565.26+0.18"

HxgaAtse: ~P<0.01

*P <0.01 vs control group
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BEAR . i /REEM b RTS8 512K

ETRe,
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) A B 2H 5 B SR A RRORT R R 2
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M4L5> B & A BT B RAEAR XN . i
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