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Abstract: In the currently study, the optimal formula of a "red ginseng-bird's nest-jujube seed compound sleep aid drink" was developed
using red ginseng, bird's nest and cooked sour jujube seeds as the main raw materials. The effect of the compound drink on sleep improvement
was determined in the Balb-c male mice subjected to 30-day continuous oral gavage of the compound drink by the direct sleep test, prolonged
pentobarbital sodium sleep time test, pentobarbital sodium subthreshold dose hypnotic test, and barbital sodium sleep latency test. The related
indicators of mouse’s brain tissues were measured. With the results showed that red ginseng-bird's nest-jujube seed compound sleep aid drink at
low, medium and high doses could prolong sleep time of the mice under the action of pentobarbital sodium by 24.72%, 66.11%, and 85.12%,
respectively. The compound drink at the medium and high doses could also increase the sleep-onset rate to 80% in the mice treated with
pentobarbital sodium at the subthreshold dose, while shortening effectively the sleep latency for the mice barbital sodium hypnosis. In addition,
compared with the blank group, the 5-HT contents of the treatment groups increased significantly (increased by 398.28, 742.34, and 830.08 ng/mL
for the low, medium and high dosage groups, respectively). The TPH contents of the medium and high dosage groups increased significantly
(increased by 433.82 and 663.74 pg/, respectively). The GABA contents in the brain tissues of the mice in the medium and high dosage
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groups increased significantly (increased by 0.04 and 0.06 pmol/L, respectively), while the Glu contents of these two groups of mice also
increased significantly (increased by 0.20 and 0.50 pmol/L, respectively). In summary, the red ginseng-bird's nest- jujube seed compound sleep

aid drink can improve sleep, and such an effect is related to the regulation of the serotonin system and neurotransmitters in the brain tissue.
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Table 1 Orthogonal test factor level table

K A%
A SBEFImES BRFBRTEMWE Y%  C R DTN E% D EAERTWE Y%
1 0.2 0.5 35 1.0
2 0.5 0.8 45 2.0
3 1 1 5.0 25

2 U HEFHECESMRIANEE REITESNE
Table 2 Sensory quality scoring standard of red ginseng- bird's nest-jujube seed compound sleeping beverage
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Table 3 Intragastric dosimetry of experimental mice
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Table 4 Determination results of active ingredients in red
ginseng- bird's nest-jujube seed compound sleeping beverage

PR FH¥4=/(mg/g)

B 0.12
GRS 0.01
BRI 23 0.04
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%5 TEFIELS-HRE- BT CEAMRIRI/ MR IFRENRN
Table 5 Effects of different doses of red ginseng- bird's nest-jujube seed compound sleeping beverage on body weight of mice (g, X£S, n=10)

kAl 0d 7d 14d 21d 30d
4Ll 23.11+0.90 24.42+0.68 26.41+1.66 27.81£0.45 28.07+1.23
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%l 23.3540.75 25.01+0.72 26.23+0.75 27.90+0.25 28.61+0.99
Eifihai! 23.42+0.92 25.1240.25 26.90+0.75 28.45+0.44 29.10+0.45
e il 23.33+0.82 25.27+0.95 26.2140.57 27.8240.27 29.02+0.74
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Table 6 Influence of different doses of red ginseng- bird's

nest-jujube seed compound sleeping beverage on direct sleep of

mice (n=10)
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Table 7 Effects of different doses of red ginseng- bird's
nest-jujube seed compound sleeping beverage on prolonging
the sleep time of pentobarbital sodium in mice (XS, n=10)
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% 8 TREIfIBLIES-RE-HRECESBRIEIXTNRKELL
ZEE T E AR AR
Table 8 Effects of different doses of red ginseng- bird's
nest-jujube seed compound sleeping beverage on subthreshold
hypnosis of pentobarbital sodium in mice (n=10)

485 DME/RA ERSHIUR  BERIRE/%
=L 10 5 50.00
PRI FB 2R 10 9 90.00™
1RFE 40 10 7 70.00™
bk ! 10 8 80.00™
F Rl 10 8 80.00™

E: HEAMILER, *RTEFRFE p<0.05; HRTFEF
2 p<001. & 11. 12 R,

27 AB-HE-BRECR 6 B RN E

Pl 2 4 RV R 8 v

PERR T R R N RIS P il 2L 18], 4
HREEFR S R T LA B e S AR 1) 1 (04T, R R )
SRR AN FI02E AT SN2 0] (R SRS S A 5 AR5 30
I B 6 RN B DR S0 £ T3 3o N T AR 0 3
10~15 min. 1% 240 Fi e 75 R o 75 A 2 45
REREAE /I B B L 22 BV RECTER DR 301 U 5 4 o £ L 22y
SRS IR I 5~7 min. fIR7)E SR AEIRD /) BRUEAIR VS
PRI, EERTLG AR ALK, SRR 2
GEit M e ILASTER IS ZE 7 R IR R, R
Ry Z T BRI T G b B . SRR S5
FIZHECEL, BRPEXT AL 2 - - IR AR G IR

YORHIIG - 5070 2 R R ST ) 35 2 2 4
/N ER 2 AN R ARV AR a5y S A>T B
H>rh AR>S A>T (R 9), miflEd
AR ARV DRIV ()45 14.37 min.
* 9 TEFIELS-RE-HE -SSR NRELZ
SMRERRB A AR 2R
Table 9 Effects of different doses of red ginseng- bird's
nest-jujube seed compound sleeping beverage on the sleep
latency of barbiturate sodium in mice (XS, n=10)

P BERF  EIRE AR
/R W/ A /% BY 18] /min

ik

wa 10 8 80.00  36.32+1.89°
PRt RELE 10 9 90.00  14.87+1.90°
1&FH =48 10 9 90.00  30.25+2.33¢
P F 40 10 9 90.00  26.15+2.17¢
bl 10 9 90.00  21.95+1.40°

28 A 5-HE-BRAACE LB IRYOR X /N BUE

I R AR ST 50 2 oA /N BRTE T B2 B 240 1 5
(IR 3 FE T B T NI A R N BARIR S, PRt id it
eSS T RS/, R REE v
8 Ho H# 10 AlAl, 425 - A BRI
i, . EEA/N R 5 IEE 2 A4/ RO BE il
B A 2R e B B S i = L (p>0.05),
RS- 5 -1 R 5 G BhIR YRR /N BRUNE 2% 8
BHME.

F# 10 T EFIELL-RE-HECE A& BIRRxT/ )R ARS8 520
Table 10 Effects of different doses of red ginseng- bird's nest-jujube seed compound sleeping beverage on viscera index of mice
(mg/g, X+S, n=8)

28 7 M H/R il

=gk 8 39.99£0.83  5.20£0.72 14.04£0.65 5.16£0.63  14.90+0.66
R e B 8 38.90£0.72 5.37£0.26 14.72+0.98 4.91£0.45 14.96+0.65
& &40 8 39.84+0.46 5.16+0.85 14.14£0.56 5.25+0.62 15.53+0.55
il 8 40.61£0.16 6.27+0.78 15.12+0.27 5.28+0.35 14.64+0.77
Bl A 8 41.19+0.82 5.64£0.65 14.74+0.38 4.95+0.68 14.56+0.89

29 U5-#E-BRCE A B RO/ B

4R B

29.1 LA F-BRARA= B A B IR N R
fxsa42 5-HT &5 TPH 42493

5-HT X AIMER, WERRE, HAE MmN E 2R
PSRN SSHT S AU =4 mT 14 RHIR - i i R

27, RLYE 1984 4, Sakumoto Z5PSE 51 R IR 2k
PUEFARYIFE 5-HT fedifiie SEURIRIIR A, HHHE
B S-HT n{RgEREARI S 1. I ARG AT
IRANFFT, RILS-HT 75 R RERR -8 B 1 e 31 S H
ER, HEEm el Pixma Kg ey, EEME
HEREIR A ), Tt = BRFALEE (TPHD {F4 5-HT
A O AR AT PR R, XY 5-HT
WA B HEOH, RSz 248 S-HT ARt AN

281



MK EmBHL

Modern Food Science and Technology

2022, Vol.38, No.9

TPH AniE 22 [ 77 #2050 il y=334.42x-8.83
(R=0.896 3) 11=392.7x-2.062 (R*=0.899 6), /I
A2 5-HT 5 TPH SEWE 11 Pos, 4Z-#5E-
PR & BRI (IR 4H 2 633.94 ng/mL.
HifE2H 2 978.64 ng/mL. =i71E2H 3 065.74 ng/mL)
P /N RIS 5-HT % & (2 235.66 ng/mL)
BETE, R T 398.28. 742.34. 830.08 ng/mL,
5] B 21 2 - #e 5 - e R A- 52 A Bh IR AR k) 71 & 4
(2963.60 pg/mL)~ =il E4 (3 193.44 pg/mL) #7%
FZ/NR L TPH &8 (2 529.78 pg/mL) 23
Ther, 2 RRE 433.82. 663.74 pg/mL.
£ 11 FEHIBLS-HRE-ERE-E A BRI R ARB R
5-HT 5 TPH & E/V5/
Table 11 Effects of different doses of red ginseng- bird's
nest-jujube seed compound sleeping beverage on the contents
of 5-HT and TPH in the brain of mice (XS, n=8)

23 i SHT &% TPH 4%
/R /(ng/mL) /(pg/mL)
=W 8 2235.66£111.83 2 529.78+426.75
MM 8 3314.86£306.46 3 605.94+315.14"
1K E 48 8 2633.94£181.26" 2 617.72+250.04
A E 8  2978.64+495.90" 2 963.60+210.51""
BHAEa 8  3065.74+302.52"" 3 193.44+324.56"

292 AT -BRA LA BN IRGOERT N &
EiZE 4R Glu & GABA 22 4937
#+ 12 T EFIEL2-#HE-HRECE & IRIRxT /R AZALR
Glu 5 GABA & 2RI
Table 12 Effects of different doses of red ginseng- bird's
nest-jujube seed compound sleeping beverage on the contents
of Glu and GABA in the brain tissues of mice (XS, n=8)

w3 EELE S Glu &% GABA &%
/R /(mg/L) /(umol/L)
= H A 8 0.19+0.02 0.060.02
Fenp et B8 48 8 0.28+0.09° 0.13+0.02™
%l 8 0.20+0.03 0.07+0.01
kil 8 0.21+0.03" 0.10£0.04"
Hn e 8 0.24£0.05  0.12+0.03"

IR, BIERRISMZE T GABA J& PR fiZ:
ARG L ZHIVERZ2IE T, 8 55218 GABAA.
GABAB RARSE GRS PURIEHIEM, IR
R TIRT R IRIE R 2 B AR A P2 i
Glu {ERME VRIS, BENEER IR
BEGIOIE A M4y GABAP®T, b4k, GABA 5
Glu VEJUMIN A = B 5 X Ay VR 5T, 4Efy
BT IR A T o S AR th 2 2 S EE ),

282

ARSI 243 GABA A1 Glu Rt h k1 a4 75 F2 X
y=0.401 1x-0.222 (R*=0.925 3) H1y=0.325 6x-0.155 4
(R*=0.923 6), /N4 Glu 5 GABA &N
x 12 R, STEAANE, 45 8- R -E 5
BB A S PP IR ZH GABA & & T
B O HERE T 0.04. 0.06 pmol/L, [FINF Glu & &t
REWI, RS T 0.200 0.50 pmol/L.

3 g

ZE bR, DL, MEAEREIONER, fER
BB oA S S DU S R W TR AR H o [
1= G BIIRRHEC 7 AT . B T4 AR B AL
S -T R G A AR TCEHI B T MERS 0.5%- 41
K 0.5% BRAUNY 4.5%. FEHEH 2.5%, HEEREAR
MR BT (FHO S-S - TR E S BIIRORL 30 d
Jei, BB I I L LG T /N B RIS 1],
BN LN R AR NN R INERR, JFRE
A 30w R EL LG AR T /N BRI RO R . RIS,
WL BTN A Z-#e 8 - TR S A BIIR ORI A
Mg R @ A AR E R RS, ]m
5-HT Al TPH &&; LARTIINAL i i Glu
5 GABA & &, FH4EFREM A eI i S H0H) b
T B AR P, T AR HE G BRI E . A
WIS 25 R AL S 5 - TR AR A AR ORL B A
B SCEREIR I AE, X —EARE SR AR P&
AIRTHHEIE TSR, 45 2 HMRA B
I Ko
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