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Effects of ketogenic diet on growth performance and backfat thickness of
finishing pigs
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ABSTRACT: A ketogenic diet is low carbohydrates and high-fat content in the feed. The aim of this study was to use
palm kernel oil (PKO) to obtain a high energy density in the feed. For this purpose, the finishing pig could almost
completely utilize the energy of the oil with the least amount of accumulated fat. The first experiment of this study
for the ketogenic diet used 6% PKO in the feed. In the first study, 96 finishing pigs were divided into three groups:
the first two treatment groups were four weeks (KT4(6)) and six weeks (KT6(6)) fed ketogenic diets before selling
pigs and the third group fed control diet using 3.5% palm oil (CON1&2) at age 13-16 and 17-20 weeks. In the second
experiment, 64 finishing pigs were separated into 12 pens, with eight pigs per pen as a replication. They were divided
into two groups; four pens per group contained eight pigs per pen as a replication. The experimental group using
8% PKO in the feed (KT4(8)) compared to the control group using 4% palm oil (CON3) in the feed. The experimental
design in both experiments was a completely randomized design with ad (ibitum feeding. The production efficiency
and backfat thickness of finishing pigs fed experimental diets were evaluated. It found that the use of 6% PKO
resulted in the increased weight and growth rate of KT6(4) group higher than con1&2 (P<0.05), but not different
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from KT6(6) (P>0.05). The backfat thickness at the front leg muscles tended to be the lowest (P=0.071). In the
second experiment, the feed conversion ratio, average daily feed intake and backfat gain at P2 of the KT4(8) group
was lower than CON3 (P<0.05). Therefore, it concluded that 6-8% PKO in the feed fed for finishing pigs for four
weeks before the slaughter's delivery could reduce the backfat thickness and increase the pigs' production
efficiency.

Keywords: ketogenic feed; palm kernel oil; srowth performance; backfat thickness; finishing pig
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Table 1 Composition and nutritive values of the experimental diets

1%t Experiment 1 2" Experiment
KT4(6)",

CON1'  KT6(6)>  CON2! CON3? KT4(8)°
Ingredients KT6(6)’

Pig age Pig age Pig age Pig age Pig age

13-16 13-16 17-20 17-20 17-20 Plg age

wks. wks. wks. wks. wks. 17720 whe.
Broken rice 30.00 10.00 22.00 8.50 22.50 0.00
Corn meal 20.30 25.20 29.70 23.20 22.00 23.00
Soybean meal 44%CP 17.40 16.00 15.30 12.50 18.50 16.00
Rice bran 26.00 40.00 26.70 47.00 30.00 50.00
Palm oil 3.50 0.00 3.50 0.00 4.00 0.00
Palm kernel oil 0.00 6.00 0.00 6.00 0.00 8.00
Lysine -HCL 0.20 0.20 0.20 0.20 0.20 0.20
dicalcium phosphate 18% 0.70 0.70 0.70 0.70 1.00 1.00
CaCO, 0.80 0.80 0.80 0.80 0.80 0.80
NaCl 0.50 0.50 0.50 0.50 0.50 0.50
Threonine 0.10 0.10 0.10 0.10 0.00 0.00
Premix® 0.50 0.50 0.50 0.50 0.50 0.50
Cost Baht/kg 12.12 12.37 11.97 12.20 12.62 12.85
Analytical chemical composition (%)
Dry matter 83.44 83.76 87.20 86.88 87.96 85.75
Ash 5.92 5.93 5.66 5.71 5.97 6.91
Crude Fat 9.17 11.83 9.01 11.67 8.85 15.01
Crude Protein 14.68 14.65 12.48 12.59 13.75 14.24
Gross Energy (kcal/1kg) 3745 3763 3712 3830 3640 3707
Calculated chemical composition (%)
Crude fiber (CF) 4.03 4.95 4.09 5.19 4.38 5.57
lysine 0.97 0.98 0.93 0.91 1.02 1.01
methionine 0.27 0.28 0.27 0.27 0.28 0.29
methionine + cystine 0.54 0.56 0.52 0.53 0.56 0.58
Threonine 0.68 0.68 0.65 0.65 0.60 0.60
Tryptophan 0.19 0.19 0.18 0.18 0.20 0.20
Arginine 1.08 0.11 1.02 1.16 1.13 1.16
valine 0.77 0.75 0.73 0.71 0.79 0.76
calcium 0.60 0.59 0.59 0.58 0.62 0.61
Total Phosphorus 0.76 0.96 0.73 1.04 1.20 1.50
Available Phosphorus 0.23 0.25 0.23 0.26 0.27 0.31
Metabolizable energy (ME) (kcal/1kg) 3319 3353 3303 3326 3306 3388

1 CON1&2 = Control group in experiment 1 in the growing and finishing pigs.
2CON3 = Control group in experiment 2 In the finishing pigs.

3KT(4)6 = Ketogenic 4 weeks and using 6% PKO in the finishing pigs.

4KT(6)6 = Ketogenic 6 weeks and using 6% PKO in the growing and finishing pigs.
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5KT(4)8 = Ketogenic 4 weeks and using 8% PKO in the finishing pigs.

6 The components premix starter and growing-finishing in 2.5 kilograms: Vitamin A: 10, Vitamin D3: 2, Vitamin E: 15000, Vitamin K3: 1000,
Vitamin B1: 1000, Vitamin B2: 2500, Vitamin B6: 2500, Vitamin B12: 12, Folic Acid: 300, Biotin: 50, nicotinic acid: 12, pantothenic acid: 12,
Manganese: 40, iron: 140, Copper: 150, Zinc: 100, lodine: 1, Selenium: 0.1, Cobalt: 0.5 and chemobiotic: 6.5.

Table 2 Effects of dietary treatment on growth performance and backfat thickness of finishing pig in the first

experiment
ltem CON1&2' KT4(6)? KT6(6)°  SEM Prvalue
KT4(6)* KT6(6)°  KT4(6) & KT6(6)°
Initial Wt. (kg); 13 wks. 53.61 53.41 53.64 0.460 0.467 0.896 0.418
weight (kg); 15 wks. 66.32 66.32 66.15 1.082 0.939 0.956 0.998
weight (kg); 17 wks. 79.84 79.09 78.26 1.089 0.788 0.617 0.864
Final weight (kg); 20 wks. 100.30 100.75 101.09 0.695 0.909 0.045 0.082
Weight gain (kg) 46.70 4733 4744 0435 0742 0.206 0.085
Average Daily Gain; ADG (g/d)
17-20 wks. 711.98 770.72 812.29 11.47 0.647 0.256 0.101
15-20 wks. 800.60 815.57 829.43 8.167 0.742 0.006 0.017
Total period 953.00 966.00 968.27 8.881 0.006 0.006 0.085
Feed Conversion Ratio; FCR
17-20 wks. 4.08 3.69 3.62 0.058 0.017 0.269 0.144
15-20 wks. 3.49 3.43 3.39 0.034 0914 0.394 0.298
Total period 2.89 2.86 2.86 0.027 0.402 0.619 0.710
Average Daily Feed Intake; ADFI (kg/d)
17-20 wks. 2.84 2.81 2.87 0.010 0.006 0.000 0.000
15-20 wks. 2,77 2.78 2,77 0.009 0.091 0.063 0.090
Total period 272 2.74 274 0.009 0.268 0.269 0.267
FCG' (Baht/kg)
17-20 wks. 35.54 34.71 35.32 0.688 0.511 0.827 0.384
15-20 wks. 34.82 34.19 33.77 0.561 0.378 0.987 0.325
Total period 39.47 39.27 38.44 0.609 0.523 0.549 0.983
Back fat thickness gain® 13-19 wks. (mm)
Back fat M1 5.25 5.58 4.97 0.305 0.838 0.071 0.482
Back fat M2 4.59 4.96 5.39 0.346 0.673 0.258 0.422
Back fat M3 3.19 2.79 3.53 0.365 0.603 0.133 0.478
Back fat (P2) (mm)
Int Back fat (13 wks.) 12.25 11.75 12.50 0.277 0.687 0.390 0.335
Back fat (15 wks.) 14.03 14.25 14.38 0.207 0.098 0.881 0.563
Back fat (17 wks.) 16.59 16.72 17.69 0.308 0.759 0.852 0.187
Back fat (19 wks.) 16.94 16.91 1794 0.229 0.768 0.118 0.080
Back fat Gain (P2)° 4.69 5.19 5.44 0.289 0.180 0.180 0.357

1 CON1&2 = Control group in experiment 1 in the growing and finishing Pigs.
2KT(4)6 = Ketogenic 4 weeks and using 6% PKO in the finishing Pigs.
3KT(6)6 = Ketogenic 6 weeks and using 6% PKO in the growing and finishing Pigs.



KHON KAEN AGRICUL TURE JOURNAL 50 (2): 440-447 (2022)./doi:10.14456/kaj.2022.xx 445

SCON1&2 VS KT4(6), > CON1&2 VS KT6(6) and ¢ KT4(6) VS KT6(6)

"FCG = feed cost for 1 kilogram of weight gain (Baht/kg)

8 Back fat gain = different of backfat thickness at 19 wks. of age) — Initial back fat (at 13 wks. of age)

° Back fat gain (P2) = different of backfat thickness at P2 (at 19 wks. of age) - Initial back fat (at 13 wks. of age)

2b Mean within the same column with different superscript letters differ significant (P<0.05)

Table 3 Effects of dietary treatments on growth performance and backfat thickness of finishing pigs in second

(Experiment 2)
ltems CON3! KT(4)8 SEM P-value
Initial Wt (kg); 17 wks. 76.83 76.86 1.139 0.982
Final weight (kg); 20 wks. 103.15 102.70 1.259 0.724
Weight gain (kg) 70.78 71.28 1.138 0.658
Average Daily Gain; ADG (g/d) 895.93 902.33 14.399 0.658
Feed Conversion Ratio; FCR 2.59 2.54 0.017 0.000
Average Daily Feed Intake; ADFI (kg/d) 2.39 2.35 0.024 0.018
FCG® (Baht/kg) 32.75 32.67 0.262 0.772
Back fat thickness 16 wks. (mm) 15.75 16.85 0.818 0.188
Back fat thickness 20 wks. (mm) 19.71 19.21 0.973 0.611
Back fat gain4 (mm) 3.96 2.35 0.760 0.043

L CON3 = Control group in experiment 2

2KT(4)8 = Ketogenic 4 weeks and using 8% PKO in the finishing Pigs.

3FCG = feed cost for kilogram of weight gain

“Back fat Gain = different of backfat thickness at P2 (at 20 wks. of age) — Initial back fat P2 (at 16 wks. of age)

3 Mean within the same column with different superscript letters differ significant (P<0.05)
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