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Abstract: In this study, the sleep-improving effect of a composite containing bovine casein peptide powder, wild
jujube kernel, lily and y-aminobutyric acid was investigated. The sleep-improving effects of the composite and each
functional ingredient in the composite were studied using the Caenorhabditis elegans (C. elegans) model, and then an in
vivo mouse model was used to evaluate the sleep-improving effect of the composite and the neurotransmitter contents in

the hypothalamus of the mice were determined. Compared with the blank group, the sleeping time of C. elegans in the
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composite group prolonged significantly, and all the indexes were superior to those subjected to the treatment with the
single components in the composite. The mice in the low-, medium,- and high-dose groups of the composite experienced an
increase in sleep latency (by 18.18%, 20.60%, and 25.60%, respectively), increase in the sleep duration (by 34.54%, 45.24%
and 47.29%, respectively), and increase in the sleep rate (by 25.00%, 33.33% and 33.33%, respectively). In the open field
experiment, the total distance of exercise in the composite group decreased by 15.06%, 13.96% and 9.58%, respectively, and
the number of entering the central area increased by 138.10%, 114.29% and 114.29%, respectively, the stay duration in the
central area increased by 142.98%, 176.89%, 114.25%, respectively, and the total rest time increased by 28.13%, 44.42% and
55.40%, respectively. Compared with the blank group, the contents of GABA and 5-HT in the hypothalamus of mice in the
low-, medium- and high-dose composite groups significantly increased by 34.74%, 66.45% and 76.99%, and 32.67%, 50.34%
and 79.72%, respectively, whilst the Glu content decreased significantly (by 33.41%, 34.83%, and 39.55%, respectively).
In summary, the composite of bovine casein peptide powder, wild jujube kernel, lily and y-aminobutyric acid can improve
sleep by regulating the level of neurotransmitters in the hypothalamus. The results provide theoretical reference for the
development of new food resources.
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Table 2 Intragastric dose table for experimental mice
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Table 3 Effect of samples on sleep time, rest duration, motion frequency and mean duration of motionof C. elegans
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Fig.1 Effects of compound samples on body weight of mice
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Table 4 Effects of compound samples on organ index in mice (mg/g, XS, n=8)
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Table 6 Effects of compound samples on prolonging sleep time

of pentobarbital sodium in mice
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2.7 EAMI/NRE A EE IR R A 8 e
R 7 ULEH, ST AX A, BEMH®EXT

HAZH T B% 33.82% (P<<0.01), B AWMCHIE LA 4K
18.18% (P<<0.05), B &I EAIEIL 18.73%
(P<<0.01), EEW) i B 24.55% (P<0.01),
W 525 1 2H 700 B R4 T /0 R, A B AR AR 0 A A2
BEAG . 10 B 25 W e A /0 B R T R 00 2 25 4 L
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Table 7 Effects of compound samples on sleep latency of

barbiturate sodium in mice
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Table 8 Effects of compound samples on open field movement of mice

207 /A Fak AT /min iz 7)) ¥ A2 /mm ook RIRAS G R AR P R RIS G BT 1A /s

=G At R 10 66.01 £31.62° 14 641.83 =4 555.68" 2.1 +3.64° 4.63+5.08
PP 2 B8 20 10 116.37 £45.09° 11 336.55+5071.01° 55+251° 12.58 +7.49°
Frten 10 66.64 +24.16" 14 061.46 * 4 256.6° 224257 4.83+539°
&) 4 10 84.58 £34.67°  12436.06 * 3 508.74" 5+337° 11.25 £9.28%
ik 10 9533 %3631  12598.53 +449521° 45+3,6" 12.82 *6.86°
&nEa 10 102.58 +43.86" 13 238.92 +3 182.64" 4.5+334" 9.92+9.11%
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Table 9 Effects of compound samples on GABA, 5-HT, Glu content in hypothalamus of mice

28 3 S H A GABA 42 /(nmol/L) 5-HT 4% /(ng/mL) Glu 4= /(umol/g)
= 6 5t R 10 84.32 £23.85° 13.07 £ 2.96° 790.14 * 397.99°
FE b2 BB 40 10 161.6 + 76.63" 2527 *6.48" 267.37 + 155.26°

Lol 10 82.83 £24.51° 13.25 +3.29° 754.84 +340.51°
& Z 4 10 113.61 +29.45" 17.34 £2.69° 526.16 * 188.95
il ! 10 140.35 £ 36.52" 19.65 +4.00 514.94 +131.9°
BHAl A 10 149.24 +31.03* 23.49 £4.05° 477.65 +200.19"
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R RE N H@{Eﬁﬁﬁ%jﬂﬂrﬁ” EB%% 9 T%n’ ]:j/:—\» EIQE. NGRS B2 Bl 2 N R FIR N ) 25 08 3 S K, E2 Bl 2 A
7/ BRI 19 GABA. 5-HT gg, M& Glu . i, ﬂﬁﬁ?‘” R, WJ*% %Jw'ﬁ
66.45%- 76.99% : EP%%IJ%?HE’J S-HT %5 it 5) %IJE'K iz bd&ﬁf’ *‘E"f%% Jt"é"'ﬁ"ﬂ‘ EP%D%‘%N’\
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