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Abstract: With the incidence of insomnia increasing each year, there is an urgent need to develop active substances
that can improve sleep. Caenorhabditis elegans was used to screen substances with the best sleep-improving effect from
among four natural active substances (a-lactalbumin, y-aminobutyric acid, L-theanine, and lily extract), and the mechanisms

underlying their sleep-improving effects were examined. Finally, composites with sleep-improving effects were developed
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using these active substances. The results showed that all four natural active substances could reduce the levels of sleep-

related reactive oxygen species in C. elegans, and that a-lactalbumin had the best effect on improving sleep-related oxidative

stress. Caenorhabditis elegans subjected to a-lactalbumin administration showed a 65.00% reduction in mitochondrial

damage (P<0.05) and 4.10% increase in maximum lifespan under Pseudomonas aeruginosa PAO1 stress (P<0.05). Finally,

the a-lactalbumin-containing composite with the best sleep-improving effect significantly increased sleep duration by 7.97%

(P<0.05) and sleep frequency by 59.43% (P<0.05) during developmentally timed sleep, and reduced the movement speed

of stress-induced sleep in C. elegans. In conclusion, a-lactalbumin had the strongest effect among the four active substances

tested on improving sleep-related oxidative stress in C. elegans, and the mechanism of improving C. elegans sleep was

related to mitochondrial repair. Composites containing a-lactalbumin showed sleep-improving effects in C. elegans.
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Table 3 Statistical analysis of life span of a-lactalbumin

under stress culture of PAO1

23275 X ¥ b FAEFR RRFG
CK 12.94+0.32°  11.67£0.47°  19.00+0.00°
PAO1 11.9940.15°  10.67+0.47* 16.33+£0.47°

PAOl+a-LA  11.62£0.17°  11.33+0.47"  17.00+0.00°

E: ARARARSNERELFERARNRTEFHEH
(P<<0.05).
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Table 4 Analysis of orthogonal experiment results
B Z K-F
LT B2 IR A K /min BEIRIA F
A B C D E
1 2 1 1 3 1 115.50 £5.76 0.56 £0.15
2 3 2 1 1 2 116.30 £ 7.84 0.60 £0.10
3 1 2 3 2 1 116.80 £ 6.35 0.43 £0.05
4 2 2 1 1 3 116.10 £7.98 0.48+0.13
5 2 1 2 2 2 114.30 £ 5.99 0.49 £0.09
6 1 3 1 3 2 117.70 £6.39 0.60 £0.10
7 1 3 1 2 3 116.50 £8.48 0.59 £0.09
8 3 3 2 1 1 11730 £5.98 0.60 £0.09
9 3 1 1 2 1 115.10 £8.73 0.73 £0.06
10 1 1 1 1 1 117.90 £8.16 0.60 £0.10
11 1 1 2 1 3 116.20 £7.36 0.57£0.09
12 1 2 2 3 1 118.50 £5.59 0.66 £0.10
13 3 1 3 3 3 119.50 £ 8.78 0.65£0.10
14 1 1 3 1 2 117.50 £ 6.98 0.54£0.10
15 1 1 1 1 1 118.70 £5.01 0.54£0.11
16 2 3 3 1 1 119.40 £8.21 0.59£0.11
------ K, 117.47 116.84 116.73 117.42 117.40 i i
BE IR, K, 116.32 116.92 116.57 115.67 116.45 eSS
R g, 117.05 117.72 1183 117.80 117.07 D>C=A>E-B
R 1.15 0.89 1.73 2.12 0.95
------ K, 0.57 0.58 0.59 0.56 0.59
B AR, K, 0.53 0.54 0.58 0.56 0.56 FEER S
E g 0.64 0.60 0.5 0.62 0.57 AZD=B>C-E
R 0.11 0.05 0.04 0.06 0.03

DA ;- RBETE; B: L- 3288, C: a- LB &%; D: BBEGHBRIK E: G48RRY.

®5 Be-FIAEAWNRERASYE ST

Table S Sleep promoting composition formula containing a-lactoalbumin

MAMMB o FLAEE/(mgL) p- RATE/(ug/l) L-FE&B/(mgLl) B[ARRY/(mg/L) BEEFFRK/ (ug/L)
waed 1 1000 400 200 2 000
Wedh 2 250 800 200 2000
Wb 3 1000 800 200 2000
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