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The impact of phenolic compounds on pig fat deposition

WANG Yaxin, TIAN Xuekai, YANG Gongshe, YU Taiyong

Key Laboratory of Animal Genetics, Breeding and Reproduction of Shaanxi Province, Laboratory of Animal Fat
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Abstract: The quantity and distribution of fat deposits are crucial factors that impact the quality
of pork. Recent studies have indicated that the utilization of natural ingredients plays a
significant role in decreasing subcutaneous and visceral fat deposits, as well as enhancing
intramuscular fat. Moreover, natural products possess several advantages including being
environmentally friendly, safe, free of additives, and leaving no residue. Phenolic compounds
derived from fruits, vegetables and herbs constitute of vital component of these natural
ingredients. This article examines the influence of phenolic compounds on pig fat deposition,
aiming to provide guidance on the utilization of such compounds to regulate fat deposition and
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enhance pork quality.

Keywords: phenolic compounds; pig; fat deposition; meat quality
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The main parts and functions of two types of adipose tissues in animals

Adipose tissue Main parts

Primary function

References

Subcutaneous fat Subcutaneous abdomen, back
and extremities
Visceral fat Mesenteric and peritoneal

anterior and posterior

Participate in energy metabolism, thermoregulation, and  [3-5]
store energy

Closely associated with obesity-related diseases and [6-7]
secretory function

*®2 ZMEMARENYPHESSIEE

Table 2 The morphology and function of three types of adipocytes in animals

Adipocytes UCP1 expression  Mitochondrial density LD morphology Primary function References
White adipocytes  Negative Low Uni-locular Energy storage, endocrine  [9]

Brown adipocytes  Positive High Multi-locular Thermogenesis, endocrine  [10]

Beige adipocytes  Positive Medium Multi-locular Thermogenesis, endocrine  [11]
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Figure 1 Adipocyte differentiation process.
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Figure 2 Classification and molecular structure of phenolic compounds.
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Table 3 Biological activity of phenolic compounds
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H. LincRNA-ROFM 7 L2545 miR-133b, FH#H
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T FEE N IEE 5T ) LineRNA-ROFM/miR-133b/
AdipoQ 3 {1 il 4 T 14 A 1 A4t e 1 336 7 1 43
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IncRNA 16l Jig 5 LA B WEML A B AL T 17 S
o TR FHAS R B i 1 B P b A AR B,
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1k, HATLLB &R FoxO1 JEH A FiH SOCS3
R FRIEL, BWoR T AR EEA] REE N A
FoxO1 JL[X A1 | i SOCS3 J [K fit) 2 354 il i
A R TR VA A <31 BT A 1B L VA
R FHAS R v B2 1 22 v 22 A B T A A iy A L,
PR DU B s/, H PPARy il C/EBPB iy
mRNA FikHl 2 DELG N ACC Fl FAS Y
mRNA ik BE TR, Ml mTAs Ui 4 i
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Phenolic compounds Biological activity References
Protocatechuic acid  Antioxidant, scavenges DPPH, ABTS, hydroxyl radicals and superoxide anions [42]
Soy isoflavones Lower cholesterol, blood pressure, blood sugar, anti-arteriosclerosis [43]
Galic acid Antioxidant, antibacterial, protect the liver, stop bleeding [44]
Holy herb phenol Antioxidant, anti-inflammatory, anticancer, neuroprotective, cardioprotective, [45]
anti-diabetic, anti-obesity
Resveratrol Antioxidant, anti-inflammatory, improves insulin sensitivity [46]
Proanthocyanidins ~ Antioxidants, free radical scavengers and lipid peroxidation inhibitors, hypoglycemia, [47]
hypolipidemia
Cyanomini Antioxidant, antidiabetic, anti-inflammatory, anti-aging [48]
Quercetin Lower blood pressure, enhance capillary resistance, lower blood lipids, anti-aging [49]
Epigallocatechin Regulates blood lipid metabolism, anti-obesity, anti-atherosclerosis [50]
Catechin Reduce abdominal fat and serum triglyceride content [51]
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Figure 3 Regulatory mechanism of phenolic compounds in pig fat deposition.
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