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ABSTRACT

Weaning stress is the most common issue in weanling pigs, and increases diarrhea and mortality.
Various wavelengths of light irradiation affect the body owing to the association with biophotons.
Biophotons are very weak photons in the visible light range generated during metabolic and chemical
reactions in wvive Immune mechanisms are activated by increasing signal transmission between cells
through biophoton emission. This study evaluated the influence of ultra-weak light (LED) on growth
performance, antioxidant status, and stress of weaned piglets. A total of 120 weaned pigs with an average
initial body weight of 7.04+0.01 kg (age: 21 d) were allotted to two treatments (Control and LED) with 10
replicates. Diets prepared in pellet form were administered to the pigs in three phases including Phase 1
(0-14 d), Phase 2 (1528 d), and Phase 3 (2942 d). At the end of the study, the average daily gain
(8.96%, p<0.05) and feed efficiency (6.56%, p<0.05) of pigs was significantly increased at phase 3 in the
LED treatment. Low concentration of malondialdehyde (12.58%, p<0.05) and high concentrations of
glutathione reductase (7.41%, p<0.01) and total antioxidant capacity (5.48%, p<0.05) were observed in the
LED treatment at Day 42. The concentration of hair cortisol was also decreased (24.05%, p<0.05) in the
LED treatment at Day 42. In conclusion, the use of LED for weanling pigs is recommended to improve
growth performance by modulating antioxidant capacity and cortisol level in hair.
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Table 1. Formula and chemical composition of basal diets (as-fed basis)

Items Phase 1 Phase 2 Phase 3
Ingredients (%)
Corn 4314 47.60 54.61
Fish meal 5.00 3.00 3.00
Dehulled soybean meal 24.68 29.72 26.21
Whey powder 17.00 1537 11.33
Soybean oil 3.33 1.60 1.50
Monocalcium phosphate 042 0.35 0.49
Limestone 0.79 0.87 0.95
Salt 0.30 0.30 0.30
L-lysine 0.33 0.28 0.39
pr-methionine 0.15 0.06 0.39
L-threonine 0.14 0.13 0.13
L-tryptophan 0.22 0.17 0.15
Vitamin premix” 0.25 0.25 0.25
Mineral premix? 0.25 0.25 0.25
Choline chloride 0.05 0.05 0.05
Lactose 3.95 - -
Total 100.00 100.00 100.00
Calculated composition (%)
ME (kcal/kg) 3,400 3,350 3,300
CcpP 23.00 21.00 19.00
Ca 0.80 0.70 0.66
Available P 042 0.36 0.33
SID Lys 1.35 123 123
SID Met+Cys 0.74 0.68 0.63

l)Supplied per kilogram of diet: 16,000 IU vitamin A, 3,000 IU vitamin Ds;, 40 IU vitamin E, 5.0 mg vitamin Ks;, 50 mg
vitamin B;, 20 mg vitamin B,, 4 mg vitamin B, 0.08 mg vitamin B, 40 mg pantothenic acid, 75 mg niacin, 0.15 mg biotin,

0.65 mg folic acid.

ISupplied per kilogram of diet: 45 mg Fe, 0.25 mg Co, 50 mg Cu, 15 mg Mn, 25 mg Zn, 035 mg I, 0.13 mg Se.
Abbreviation : ME, metabolizable energy; CP, crude protein; Ca, calcium; P, phosphorus; SID, standardized ileal digestibility.
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Table 2. Effects of LED on growth performance in weanling pigs

Item Control LED SEM p-value
BW, kg

Initial 7.04 7.03 0.01 0.579
Final 28.38 29.73 0.77 0.114
Phase 1 (d 0-14)

ADG, kg 356 368 19.02 0.566
ADFI, kg 531 524 13.55 0.593
GF 0.67 0.70 0.03 0.429
Phase 2 (d 15-28)

ADG, kg 499 523 18.38 0.215
ADFI, kg 742 755 28.54 0.679
GF 0.67 0.69 0.01 0.118
Phase 3 (d 29-42)

ADG, kg 670 730* 23.55 0.032
ADFI, kg 1,195 1,197 28.73 0.937
GF 0.56 0.61* 0.02 0.014
Overall (d 0-42)

ADG, kg 508 540 18.38 0.115
ADFI, kg 823 825 19.89 0.910
GF 0.61 0.65* 0.01 0.026

LED, light emitting diode; SEM, standard error of means; BW, body weight; ADG, average daily gain; ADFI, average daily

feed intake; G:F, gain to feed ratio.
*Means statistically significant difference (p<0.05).
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Table 3. Effects of LED on antioxidant status of weanling pigs

LED #go] W& Hair cortisol &< Table 49} 2
t}. Phase 13 Phase 2914= LED A&l w2 f2ol
Q1 zpol7b YRR FQEAIRY, Phase 29| LED A&7
] hair cortisol 0]
(p=0.084). Phase 3141 Controlel HI3|| hair cortisol]
ol o s ZHaskel th(p<0.05).

Lee 5(2023)9] AAelA 500-780nm IH72] F=

A

Item Control LED SEM p-value
d 14

SOD, U/mL 109.83 117.67 6.19 0.235
MDA, ng/mL 51.32 48.89 1.56 0.149
CAT, U/mL 34.90 32.33 1.98 0.224
GR, ng/mL 2.00 2.01 0.09 0471
TAC, mM 0.80 0.81 0.02 0.566
d 28

SOD, U/mL 81.87 88.00 5.99 0317
MDA, ng/mL 4222 39.83 1.88 0.232
CAT, U/mL 27.70 29.92 1.20 0.099
GR, ng/mL 1.94 2.02 0.05 0.130
TAC, mM 0.72 0.76 0.03 0.164
d 42

SOD, U/mL 71.33 80.67 492 0.110
MDA, ng/mL 40.39* 35.31 171 0.015
CAT, U/mL 2447 2548 112 0.385
GR, ng/mL 1.89 2.03* 0.04 0.007
TAC, mM 0.73 0.77* 0.03 0.044

LED, light emitting diode; SEM, standard error of means; SOD, superoxide dismutase; MDA, malondialdehyde; CAT, catalase;

GR, glutathione reductase; TAC, total antioxidant capacity.
*Means statistically significant difference (p<0.05).
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Table 4. Effects of LED on hair cortisol level of weanling pigs

Cortisol, pg/ml Control LED SEM p-value
d 14 362.50 344.67 21.89 0.435
d 28 294.83 25217 22.24 0.084
d 42 224.50* 170.50 19.89 0.022

LED, light emitting diode; SEM, standard error of means.
*Means statistically significant difference (p<0.05).
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