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ORI Y o FRIBUE TP, A K 2l 43 1
5], F NaOH ¥ ¥ 08 35 pH {E 4 9.0, i+ L ug |
B0 (4 000 r/min, 4 °C,25 min) , § 3% ; # 1] HCI
VAT LW pH E N 4.5, FIE FEE 2 h, BB O
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Table 1 RT-PCR specific gene primer sequence list

KR & AR 514 A7)
B-actin TTGTAACCAACTGGGACGATATGG
GATCTTGATCTTCATGGTGCTAGG
PPAR—y TTGATTTCTCCAGCATTTC
TTCAATCGGATGGTTCTT
C/EBPu GGTTTTGCTCTGATTCTTGCC
CGAAAAAACCCAAACATCCC

1.3.6 sh¥ s ¥ 63 2 4 EE I C57BL/6J /)
B, B8 4 HPBIFRTE (22+2) CHREE T, 47 12 h Y
GG A, Fo17r HE B 2 1 B R OK 4] MEE L A 7]
BHE R 1 S RE T O E] KN R A I F IR
(NCD)ZH Al JE AR & (HFD ) 4H . HFD 4 iE— 4y
J 4 41 HFD 41 ,HFD +0.125 g/kg 4% kK1 Bl it 4
2 HFD +0.25 g/kg ¥ BE K1 Bl A% 4 20 HFD + 0.50
ofkg ARG A DD AL A% MR TG ik A 0 B S 1Y



24 4 T

A K B R 4 7R g TR AR R G AL 195

75 AW NCD it BEZH A HED 413 B 1] 2 45 Y
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h(22:00) .14 h(8:00) 1 24 h(18.00) Il £ ¥y 1%
R T 8
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K H Graphpad prism 6.01 25 £ {4 X %5 4 i2F
AT, SRR, PR bR 227 %
7, A 1R] EE AR K &R O 22 43 B (ANOVA) L ik
¥R 3K, Fom P<0.05," £ R P<0.01,™ %

¥ A A -

(a) R BERIBE 79 0 pe/mL

(b) ARG % %) 25 pg/mL

7~ P<0.001,
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() AR RIBEAR ) 50 pwe/mlL

B 1 AEREREZAMEEHX 3T3-L1 BEATAMAERREA I (M O # & ,200x)
Fig.1 Effect of different mass concentrations of walnut hydrolysate on lipid accumulation

of 3T3-L1 adipocytes (oil red O staining, 200x)
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Fig.2 The effect of walnut hydrolysate on the levels of TG (a), FFA (b) and Gly (¢) in 3T3-L1 adipocytes
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Fig.3 The effects of walnut hydrolysate on the expression levels of PPAR-y (a)
and C/EBPa (b) mRNA in 3T3-L1 adipocytes
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Fig.4 The effects of walnut hydrolysate on the ratio of body weight gain (a) and adipose tissue mass (b)
of high—fat diet—-induced HFD mice
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Fig.5 The effects of walnut hydrolysate on long—term food intake (a) and short—term food intake (b)
of high-fat diet-induced HFD mice
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The Mechanism of Walnut Meal Enzymatic Hydrolysate Inhibiting Lipid Accumulation

Bai Yuying'?, Xie Jing', Peng Linjie'?, Mao Jiaying"?, Li Shijun”, Tian Yang®*
("College of Food Science and Technology, Yunnan Agricultural University, Kunming 650201
*National Research and Development Professional Center for Moringa Processing Technology, Yunnan Agricultural
University, Kunming 650201
‘Engineering Research Center of Development and Utilization of Food and Drug Homologous Resources, Ministry of
Education, Yunnan Agricultural University, Kunming 650201 )

Abstract The anti—obesity effects of walnut meal enzymatic digests were investigated using a C57BL/6 mouse model of
high—fat diet (HFD)-induced obesity and a differentiated 3T3-L1 adipocyte model. The accumulation of lipids in the
adipocytes was identified through the use of oil red O fat staining. The levels of triglycerides (TG), glycerol (Gly), and
free fatty acids (FFA) within the cells were quantified using a commercially available kit. The expression of genes in-
volved in fat synthesis was determined through real-time fluorescence quantitative polymerase chain reaction (PCR RT-
qPCR). The results demonstrated that the enzymatic digestion of walnut meal markedly diminished the accumulation of
lipid droplets in adipocytes, notably reduced the TG and FFA content in adipocytes, and enhanced the Gly content in
the cell supernatant. Concurrently, the enzymatic digestion of walnut meal significantly diminished the mRNA expression
levels of adipose synthesis—related genes. The levels of free fatty acids (FFA) decreased by 40.14% and 39.50%, re-
spectively, while the level of glycine increased by 35.12%. Additionally, the expression levels of mRNA for genes
PPAR—y and C/EBPa in adipocytes were found to be decreased by 31.42% and 55.25%, respectively, when the mass
concentration of the enzymatic digest of walnut meal reached 50 pg/mL. Furthermore, the enzymatic digest of walnut
meal was observed to significantly reduce body mass, adipose tissue mass and food intake in mice fed a high—fat diet
(HFD). The study demonstrated that the enzymatic digest of walnut meal inhibited lipid accumulation in 3T3 -L1
adipocytes, and its mechanism of action was related to the inhibition of the expression of genes related to lipid synthesis.
Additionally, it was found to inhibit lipid accumulation in HFD.

Keywords walnut meal enzymatic hydrolysate; 3T3-L1 adipocytes; lipid accumulation; high—fat diet mice



