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Abstract: Objective To study the content of y - aminobutyric acid (GABA) and its antidepressant effect of each sample at different
time points during the processing of Sojae Semen Praeparatum (SSP). Methods The GABA content in the decoction of raw black
soybean (H), fermentation day 6 (F6), "secondary fermentation" for 6 days (Z6) and 15 days (Z15) was determined by pre-column
on-line high performance liquid chromatography (HPLC). KM mice were randomly divided into control group, model group,
fluoxetine hydrochloride (positive control, 0.01 g/kg) group, GABA (0.012 8 g/kg) group, H (1.52 g/kg) group, F6 (1.52 g/kg) group,
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Z6 group (1.52 g/kg) and Z15 low, high, medium and doses (0.76, 1.52 and 3.04 g/kg). The mouse depression model was prepared
by single cage feeding plus chronic mild unpredictable stress, each at the same time in the building began to ig drugs. The drug was
given 1 h before daily stress for 28 consecutive days. The body weight, sugar water preference and open box of each group were
detected. Changes in behavioral indicators such as hangovers and forced swimming were detected. Results GABA content in each
sample decoction: H and F6 were not detected, and the content of Z6 and Z15 were 5.559, 8.421 mg/g. Antidepressant effects of
each sample: Compared with control group, the weight, syrup preference, cross-grid number and erect number of model group were
significantly decreased (P < 0.01), and the time of suspension and swimming was significant. An increase (P < 0.05 or 0.01)
indicates that the CUMS depression model was successfully constructed. Compared with model group, the preference for sugar
water, the cross-cell number and the upright number of open box experiment in metformin hydrochloride group, GABA group, Z6
group and Z15 high-dose group were significantly increased (P < 0.05 or 0.01) , and the preference for sugar water and the upright
number of open box experiment in Z15 medium-dose group were significantly increased (P < 0.05 or 0.01) . The immovable time of
tail suspension test in metformin hydrochloride group, GABA group, Z6 group and Z15 high-dose and medium-dose groups was
significantly decreased (P < 0.05 or 0.01) . The immobility time of forced swimming test was significantly shortened in all groups
(P < 0.05 or 0.01). Conclusion It was found that there was high content of GABA in the later stage of processing of Sojae Semen
Praeparatum, Sojae Semen Praeparatum significantly improved the depression symptoms of mice, such as lack of pleasure and
behavior despair, which had good antidepressant effect and might be related to the content of GABA.
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Fig. 1 High-performance liquid chromatogram of GABA
(A), H(B), F6 (C), Z6 (D) and Z15 (E) each sample
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Table 1 Comparison of weight results of different group mice (x+s,n=10)

R L R — — S | S —
ER0d TERLEE 7R BRI 14K G 21K IEAEES 28 K
xof — 23.82+1.93 30.10+3.56 34.06+4.87 35.91+5.18 37.37+5.16
HLA — 23.88+1.72 26.33+2.83" 28.51+3.59" 30.75+3.46" 29.62+2.28"
BN 0.01 23.83+2.22 29.48+2.19" 32.95+3.30" 34.87+3.98" 33.49+3.59"
GABA 0.0128 23.92+1.46 29.26+1.73° 32.4442.25" 35.08+3.14" 33.50+2.13"
H 1.52 23.58+1.93 28.38+2.42 31.2043.12 32.7742.50 31.8742.91
F6 1.52 23.83+1.85 27.87+2.66 30.51+3.29 32.74+3.69 31.73+3.43
z6 1.52 23.96+1.92 29.10+3.14° 32.2543.47 34.68+3.72" 32.93+2.91"
715 3.04 24.00+1.80 28.07+3.64 31.63+4.11 34.49+4.43" 32.93+5.18"
1.52 23.64+1.70 28.68+3.65 31.97+3.95° 34.88+4.34 33.26+3.69"
0.76 24.08+1.77 29.06+3.67 31.58+4.17 34.36+4.61 32.85+3.99

XL 7P <0.01; SR AL L 'P<<0.05 "P<0.01
#P < 0.01 vs control group; P < 0.05 P < 0.01 vs model group
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Table 2 Changes in sugar and water preferences of mice

in each group (x+s,Nn=10)

s st/ K AR
(g'kg D H1KR 28K
X HE — 0.47+0.09 0.54+0.05
7Y — 0.48+0.04 0.40+0.04"
NI 0.01 0.47+0.09 0.52+0.07"
GABA 0.0128  0.53+0.05 0.51+0.08"
H 1.52 0.48+0.06 0.43+0.07
F6 1.52 0.51+0.06 0.44+0.05
z6 1.52 0.47+0.04 0.51+0.06™"
Z15 3.04 0.45+0.06 0.46+0.04"
1.52 0.46+0.08 0.47+0.06"

0.76 0.48+0.04 0.43+0.08

50 B - #P<<0.01; H AR B HL AL - "P<<0.05 P<<0.01;
5 F6 A L% P <<0.05

#P < 0.01 vs control group; P < 0.05 P < 0.01 vs model group;
2P < 0.05 vs F6 group
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Table 3 Open-field test results of different group mice (x+s,n=10)

s 7/ 5 1% 4 I 3
(gkg D HOKR H28 K HOK 28K

it — 78.90+15.27 88.80+8.93 14.70£7.10 21.00+9.49
AR — 88.00+17.03 67.30+13.44" 20.20+5.45 10.90+3.727
EN e NN 0.01 86.60+14.78 92.30+£12.72" 20.20+6.25 22.70+7.517
GABA 0.0128 75.70+18.31 85.90£12.56™ 17.50+7.53 21.00+6.88"

H 1.52 79.00+11.93 75.89+10.89 18.55+7.80 18.50+8.59

F6 1.52 79.30+20.14 75.20+12.79 15.50+4.84 16.80+8.52
z6 1.52 83.60£16.91 84.00+10.61" 19.30+7.26 17.30+11.75
Z15 3.04 85.37+18.84 87.22+14.68"" 15.50+6.22 18.55+7.89°

1.52 76.56£15.75 84.56+9.02" 15.50+8.41 16.56+7.48

0.76 80.63+11.79 73.87+12.82 16.12+7.49 14.87+5.72

HX B4R 7P <0.01: SRR EL K 'P<<0.05 "P<0.01: 5 F6 4lELe:“P<0.05
#P < 0.01 vs control group; P < 0.05 P < 0.01 vs model group;“P < 0.05 vs F6 group
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x4 ANRERERBEHARFIHENMN (x+5,0=10)

Table 4 Change of tail suspension and forced swimming

time of mice in each group (Zis,nle)

sl FE/  BREE4min A PG 4 min A
(gkg ™D ZIit A /s B [a]/s
X HEt — 94.81+8.28 146.00+31.51
1T — 123.17+17.25"  181.50+19.23*
HWREIAT 0.01 83.01£16.57"  112.69+24.59™
GABA 0.0128  84.28+14.15" 105.66+20.69"
H 1.52 116.07+26.72  152.52+20.55"
F6 1.52 119.49+23.01  160.21+17.76'
76 1.52 91.33+15.94"  135.08+18.65™"
715 3.04 85.71+9.65"  119.80+10.31"4%

1.52 86.45+13.91" 133.95+18.3574~
0.76 92.10£15.91  126.99£26.53"4~
5 TR AL EL# - P<0.05 #P<<0.01; 5 # B 4] H % - 'P<<0.05
“P<0.01: 5 F6 414 :"P<0.05 “"P<0.01
P < 0.05 #P < 0.01 vs control group; P < 0.05 P < 0.01 vs

model group;“P < 0.05 ““P < 0.01 vs F6 group
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5.559.8.421 mg/g) . FUIEH T (rp [E 24 g1 )i 2k

7 S M ) R L SORI P )7 15~20 d 1)
HEE.

FIAR I A& — b DA 35 1T R A (1 28 IR T o &
BERRAE 1) 00 BRI , 7 E R 4 BR 2 3.5 12 N 1 4k
FREFIAR S, H AT 8 = A 280697 FB . CUMSZ&H
I I FH AV 9 B 2 IR A ASE Y, SR P B 98 A 97 0 22
Fofrpg e L JELRT S A e e S R S X A B AR
FiH BB VR AT LB S 2 AT T
e b AR Ak SR VR AN LB B (RT3 1A Y I PR
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S RPMARE R AF R SRR, NRA T 28 d
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YA R 525 1 0, 26 W) CUMS #5843 il i ol . X
CUMS AR /N B 25 T AN [ FE A B [ 77 o ig Ak 22
J& » 26 Fl i TR & Z15 55 GABA & & = [ FE X
CUMS #5584 /IN B B AR AT A 2 35 G A L 1 H
HF6 %A & GABA MIHE A 8 GABA & &K A
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AW S HEW R SR LM S
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WAE RSt it — IR R .

FlB@HkR PAEHENFERARAELEF YR

SE

(1] E 258 [S]. —#. 2020: 342-343.

Pharmacopoeia of the People's Republic of China [S].
Volume 1. 2020: 342-343.

[2] AFHETFS, sk, ek 2, &5 . A RE AT AR 2 AT AR - v 2k

VBORH Gl AR vk G y- R T R R (1] P
AR, 2018, 33(9): 3900-3904.
Ren J X, Huang Y Y, Liang Y H, et al. First discovery of
high y-aminobutyric acid in fermented soybean by pre-
column online derivatization-HPLC [J]. CJTCMP, 2018,
33(9): 3900-3904.

(3] RERUH(AREET, FkS, 55 R E R R y-=
B TR AE W (R AN e (7], T E 22k &, 2019,
44(11): 2266-2273.

Xiong J J, Ren J X, Zhou S H, et al. Screening and

GABA-producing

fermentation process of Sojae Semen Praeparatum [J].

identification  of microbes  in



© 694 -

A% EAE 20214F4 8 %¥§dadA Drug Evaluation Research

Vol. 44 No. 4 April 2021

(4]

(5]

(6]

(7]

(9]

China J Chin Mater Med, 2019, 44(11): 2266-2273.

Kim N H, Kim K'Y, Jeong H J, et al. Antidepressant-like
effect of altered Korean red ginseng in mice [J]. Behav
Med, 2011, 37(2): 42-46.

Daglia M, Di Lorenzo A, Nabavi S F, et al. Improvement
of antioxidant defences and mood status by oral GABA
tea administration in a mouse model of post-stroke
depression [J]. Nutrients, 2017, 9(5): 1-20.

Mabunga D F, Gonzales E L, Kim H J, et al. Treatment of
GABA from fermented rice germ ameliorates caffeine
induced sleep disturbance in mice [J]. Biomol Ther, 2015,
23(3): 268-274.

A W, BKAL, e WL, 4 T e i R B R R S S T
ZWEFC (3], B2, 2014, 45(8): 1083-1088.

LI G, Liang Y H, Long K, et al. Effect of secondary
fermentation on processing technology for fermented
soybeans [J]. Chin Tradit Herb Drugs, 2014, 45(8): 1083-
1088.

OB, N, OB, R G R AR SME
B A0 3 B PR A (0], b 2 2k 2016, 51
(3): 203-206.

Feng W, Liu M Y, Li C, et al. Chemical constituents of
Semen Sojae Praeparatum and their proliferation activity
onrat osteoblasts [J]. Chin Pharm J, 2016, 51(3): 203-206.
56, /NI, BTN, AL IR SO S S A
73 B E R A TR T (1], Hh R 5256 05 75 2% 58,
2014, 20(12): 72-76.

Chai C, Cui X B, Dai Z L, et al. Content determination of

[10]

[11]

[12]

[13]

isoflavones in Sojae Semen Praeparatum and the
optimization of the fermentation process [J]. Chin J Exp
Tradit Med Form, 2014, 20(12): 72-76.

BT U, AT TS, Rk, 45 . 3k 2 S ] rp R y- 2 2
TR E A K R I i (7], thEE 2, 2019, 50
(11): 2583-2588.

Chen Q F, Ren J X, Zhou S H, et al. Preliminary analysis
of primary and secondary factors of y-aminobutyric acid
enrichment in fermentation process of Sojaec Semen
Praeparatum [J]. Chin Tradit Herb Drugs, 2019, 50(11):
2583-2588.

BE W, BETIVR, XTI, &5 . SARAE Sh P T KA 7
AT R [J]. b B SRR B R, 2015, 23(3):
321-326.

Xue T, Wu L S, Liu X M, et al. Research progress on
animal models of depression and their evaluation methods
[J]. ActaLab Anim Sci Sin, 2015,23(3): 321-326.

KM, £ b, g R, A5 R BRAMAR AR Y ()l 57 e L85
AT (], WKL EZ, 2015, 11(9): 3-5.

Guan Y P, Wang S, Meng X S, et al. Establishment of a
rat model of depression and comprehensive evaluation
[J]. Asia Pacif Tradit Med, 2015, 11(9): 3-5.

T, meEE, XU, 5 . e TG 2 B R R
8 B ) BE T B VE A [T, 25 9 OF 4 BT 92, 2010, 33(3):
175-179.

Zheng X Y, Gao X X, Liu X J, et al. Evaluation on stress
animal models of depression based on metabonomics [J].
Drug Eval Res, 2010, 33(3): 175-179.

[FEm8E ZHH]



