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Abstract: In this study, the anti-aging and antioxidant activities of goat milk casein hydrolysates (GMCH) were studied in vitro and in vivo
using a Caenorhabditis elegans model. The anti-aging effect of GMCH was studied by comparing the lifespan, exercise ability, lipofuscin level
and other indicators of Caenorhabditis elegans between the GMCH experimental group and the E. coli OP50 control group. The in vitro and in
vivo antioxidant activities of GMCH were evaluated by the free radical scavenging experiment sand the activities of antioxidant enzymes in C.
elegans. At the same time, the lifespan of C. elegans under hydrogen peroxide, paraquat and heat stress conditions were determined. The results
showed that compared with the control group, the average lifespan of the nematode fed with 0.1 mg/mL goat casein hydrolysate was prolonged by
9.33%, and the lipofuscin level in the body decreased by 65.00%. Meanwhile, GMCH had no negative impact on the reproductive and motor
ability of the nematode, and had a certain protective effect on oxidative stress and heat stress of the nematode. GMCH had a certain in vitro
antioxidant capacity and could improve the activities of antioxidant enzymes in vivo. Compared with the control group, the SOD activity of the
experimental group increased by 43.30%, the CAT activity increased by 124.40%, the GSH activity increased by 176.90%, and the MDA content
decreased by 78.70%. In summary, GMCH can prolong the lifespan of nematodes, reduce lipofuscin accumulation in nematodes, improve the
resistance and the activities of antioxidant enzyme inside the body of nematodes under stress conditions, thereby having a good anti-aging activity.
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Table 1 Free radical scavenging rate of goat milk casein hydrolysates
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Table 2 Statistical analysis of survival time of C. elegans
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&N CAT % /31 SOD 5 /7

3 Zhip

A GMCH [l g A sa s ik A T4
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H DPPH [ HHAEAIEE U 25+ H HESB R EE 1 75 2
B IR ZH ) 62.949%F1 69.65%. HE— 54K 5T GMCH
TEAR N TR I RE & B, GMCH ] DL 25 BRIk B
R MDA & & [Ff$25 SOD. CAT F1 GSH figidi /7,
I HIR 2 O HoO5 T Bk U R OR H S K
Praess. METHR, HETE NS E ALY R A ER
SRR, ARSI T E LIS R R 75
A2 e 2 AR AMITEER, hERLeE
TRIIEREFI AR R ERAL T 3R AR A S BLAi.

B I AR

[1]  ZR8 SRR IR, S I 75 T B AT 42t 55
(2R []. AR B il FH,2017,33(10):1-6.

[2]  ERKEE BRAL, EA, G L IR A 22 5 T AT R th 5
YRR 7L [J]. 75 77241, 2016,38(4):391-396.

[3] =T, B0 2 A R T R R M T R 0] Hh [ AL

8

(4]

(5]

(6]

[7]

8l

(9]

(10]

(11]

[12]

[13]

[14]

[15]

[16]

\),,2019,8:160-164.

Shu G, Huang J, Bao C, et al. Effect of different proteases on
the degree of hydrolysis and angiotensin I-converting
enzyme-inhibitory activity in goat and cow milk [J].
BiomolecuLes, 2018, 8(4): 101.

2 75 5 IR REIE A A5 LD 3 FLIR B R A ) 4% S A
MR TE TR FE[I]. & S RE27,2011,32(23):82-86.

Shen P, Yue Y, Zheng J, et al. Caenorhabditis elegans: A
convenient in vivo model for assessing the impact of food
bioactive compounds on obesity, aging, and Alzheimer's
disease [J]. Annu Rev Food Sci Technol, 2018, 9: 1-22.
DUEAE BRIy, 5K 38, 5 T BRI 1 R & 3G {5 5 I
H1 DAF-16 {HEF AT 2 75 i A RLSR St /0 [3] H L
KR (B2 2R EAR),2021,42(2):193-201.

LUO Qiang, LIU Jie, WANG Huailing, et al. Structural
characterization of ginseng oligopeptides and anti-aging
potency evaluation in Caenorhabditis elegans [J]. Rsc
Advances, 2020, 10(65): 39485-39494.

Chen H, Wang J, Liu X, et al. Optimization in continuous
phase-transition extraction of crude flavonoids from finger
citron fruit and evaluation on their antiaging activities [J].
Food Sci Nutr, 2020, 8(3): 1636-1648.

MEET5 B, i P 55 8 TS B = & 0] F5 I IR
BT AN EAR] & &5 &2 1lk,2020,46(23):178-183.
Lin C, Zhang X, Zhuang C, et al. Healthspan improvements
in Caenorhabditis elegans with traditional Chinese herbal tea
[J]. Oxid Med Cell Longev, 2020, 36: 4057841.

Lin C, Lin Y, Xiao J, et al. Effect of Momordica saponin and
Cyclocarya paliurus polysaccharide-enriched beverages on
oxidative stress and fat accumulation in Caenorhabditis
elegans [J]. J Sci Food Agric, 2021, 101(8): 3366-3375.

Chen Y, Onken B, Chen H, et al. Mechanism of longevity
extension of Caenorhabditis elegans induced by pentagalloyl
glucose isolated from eucalyptus leaves [J]. J Agric Food
Chem, 2014, 62(15): 3422-3431.

Lin C, Xiao J, Xi Y, et al. Rosmarinic acid improved
antioxidant properties and healthspan via the 11S and MAPK
pathways in Caenorhabditis elegans [J]. Biofactors, 2019,
45(5): 774-787.

TR EA Rk IRSE R 23 B Al B
X 75 T BERF 2 R BT A A A T[], £ B 22,2019,40(3):
56-63.

LIN Chunxiu, SU Zuanxian, LUO Jia, et al. Polysaccharide
extracted from the leaves of Cyclocarya paliurus (Batal.)
lljinskaja enhanced stress resistance in Caenorhabditis



MR BRI

Modern Food Science and Technology

2023, Vol.39, No.6

[17]

(18]

[19]

[20]

[21]

[22]

(23]

elegans via skn-1 and hsf-1 [J]. International Journal of
Biological MacromolecuLes, 2020, 143: 243-254.

LI Wei, LI Ziyin, PENG Mingjun, et al. Oenothein B boosts
antioxidant capacity and supports metabolic pathways that
reguLate antioxidant defense in Caenorhabditis elegans [J].
Food & Function, 2020, 11(10): 9157-9167.

B, KRR, 7R, 55 MR 75 200 75 AN FEAT 2 HU 2 52
i) S FATLHIRATT A T 3] AR & i fH, 2015,31(9):56-60.
IR R TT AR RK AR, 5 A FLIUR R BRI R 1) 1AM UL
T PEVEAN Box 75 IR REAT 2 s A Y LA PR FA ). B Rk
2% 2022,43(5):151-157.

Lin C, Chen Y, Lin Y, et al. Antistress and anti-aging
activities of Caenorhabditis elegans were enhanced by
Momordica saponin extract [J]. Eur J Nutr, 2021, 60(4):
1819-1832.

TSR EA Rk 5 FLUEME Mk DELQ HIHTEEE TRk
FE[J]. 7 LA T, 2016,44(9):7-11.
Brunk U T, Terman A. Lipofuscin:
age-related accumulation and influence on cell function [J].
Free Radic Biol Med, 2002, 33(5): 611-619.

TR, TR AR, R LA R SR T I R AT £ R A i
(2R [I]. IR A L FH,2017,33(10):1-6.

mechanisms  of

[24]

[25]

[26]

[27]

(28]

[29]

[30]

Gruber J, Tang S Y, Halliwell B. Evidence for a trade-off
between survival and fitness caused by resveratrol treatment
of Caenorhabditis elegans [J]. Ann N Y Acad Sci, 2007, 1100:
530-542.

Pun P B, Gruber J, Tang S Y, et al. Ageing in nematodes: do
antioxidants extend lifespan in Caenorhabditis elegans? [J].
Biogerontology, 2010, 11(1): 17-30.

Manuel J M, Riddle D L. Positive selection of
Caenorhabditis elegans mutants with increased stress
resistance and longevity [J]. Genetics, 2003, 163(1): 171-180.
Finkel T, Holbrook N J. Oxidants, oxidative stress and the
biology of ageing [J]. Nature, 2000, 408(6809): 239-247.
Raes M, Michiels C, Remacle J. Comparative study of the
enzymatic defense systems against oxygen-derived free
radicals: the key role of glutathione peroxidase [J]. Free
Radic Biol Med, 1987, 3(1): 3-7.

ER, A NS, S5 R A O P B 75 2 R
A2 R[] & R, 2021,42(9):123-129.

Zhang Y, Jiang W, Hao X. et al. Preparation of the enzymatic
hydrolysates from chlorella vulgaris protein and assessment
of their antioxidant potential using Caenorhabditis elegans
[J]- Mol Biotechnol, 2021, 63: 1040-1048.



