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Effect of Dietary Protease Supplementation on Growth Performance and Nutrient Digestibility

of Weaned Piglets
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o w

Tupslusiuung (18.78%) wazlusiusi (16.92%) wuin WidauusnssedsiidediAgyviana (P >
0.05) 19975 naveeseaulUsAu BnSnavean1siasulusAed wardnSwasiy (Interaction) AaA1UINLNGT,
ADG, ADFI hay G:F wanalmiuinluuisaning nsasulusaeanialulowaninadnsndaiausanis

L3gyLAulmlutadue) (Table 1)

Table 1. Effect of supplemental protease on growth performance with different CP levels in

weaned pig

Variables HP LP SE p-value
0%PT 0.1%PT 0%PT  0.1%PT CpP PT CPxPT

BW (kg)
Initial 10.962 10.925 10.940 10.943 0.563 0.998 0.977 0.972
1w 13.073 12.940 12.990 13.255 0.432 0.791 0.880 0.650
2W 15.680 15.591 15.514 15.680 0.432 0.930 0.930 0.771
0-2 wk (kg)
ADG 0.337 0.333 0.327 0.338 0.019 0.894 0.840 0.697
ADFI 0.573 0.575 0.574 0.577 0.002 0.314 0.237 0.853
G:F 0.588 0.580 0.569 0.586 0.033 0.850 0.896 0.704

Basal, diet containing 18.78% CP; Low, diet containing 16.92% CP.

PTO, non-supplementation of protease; PT10, supplementation of 0.1% protease. CP, crude protein;
PT, protease; HP, high protein; LP, low crude protein; BW, body weight; ADG, average daily gain; ADFI,
average daily feed intake; G:F, feed efficiency

Source: Kim and Cho (2025)
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nauAIUALUIN (PC; TUsAUUNG 24.49%), nguenuauay (NG; TUsius 22.51%) uaznguiadulusitea (PR;

LUsAuen + TUshtea 0.02%) (Table 2) wud Msanseaulusiuluemis (nqu NO) dewalyt dmtindigavng



(Final BW), Sasinisiasayivlaadasietu (ADG) wazUsyaniainnsidens (G:F) anategrefitodfay
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nqulifianuwansi

Table 2 Effects of dietary protease on growth performance of weaned pig (d1-42)

ltem Dietary treatments SEM p-value
PC NC PR

Initial BW (kg) 7.01 7.03 7.13 0.09 0.597

Final BW (kg) 20.56° 16.26° 20.69° 0.85 0.005

ADG (g/d) 322.45° 219.75° 322.79° 20.16 0.005

ADFI (g/d) 748.49 722.19 708.56 60.42 0.894

G:F (g/9) 0.431° 0.304° 0.456° 0.03 0.020

1)Each value is the mean of 5 replicates (5 pigs/pen).

2)Diet, main diet effect; PC vs. NC, effect between positive and negative controls; PC vs. PR, effect
between positive control and negative control + 0.02% dietary protease; NC vs. PR, effect between
negative control and negative control + 0.02% dietary protease. PC, positive control with required
level of protein; NC, negative control with low level of protein; PR, negative control + 0.02% dietary
protease; BW, body weight; ADG, average daily gain; ADFI, average daily feed intake; G:F, gain to feed
ratio; SEM, standard error of means.

Source: Song and Kim (2020)
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Table 3. Effects of crude protein level with protease supplementation level on growth

performance in weaned piglets and growing-finishing pigs.

Main effects p-value
[tem Protein level Protease level SE
HP LP PTO PT1 PT2 CcpP Protease CP x protease

Body weight (kg)

Initial 7.0 7.0 7.0 7.0 7.0 0.1 0.688 0.977 0.997
4 wk 15.7 15.7 15.3° 15.4° 16.5° 0.2 0.944 0.010 0.941
8 wk 32.2 323 31.9 32.0 32.8 0.4 0.875 0.695 0.803
12 wk 57.8 57.1 57.6 56.8 58.0 0.7 0.662 0.786 0.706
16 wk 88.4 88.4 88.4 88.1 88.6 0.9 0.980 0.974 0.958
20 wk 114.2 113.6 1119 113.2°°  116.6° 0.8 0.730 0.049 0.987
Weeks 0-20
ADG (g) 806 802 7892 799% 8340 6 0.750 0.044 0.987
ADFI (g) 1,935 1,928 1,931 1,933 1,932 10 0.744 0.997 0.697
G/F 0.42 0.42 0.41° 0.41%° 0.432 0.01 0.889 0.049 0.843

Each value is the mean value of 4 replicates (4 pigs/pen).

a,bMeans in the same row with different superscripts differ (p < 0.05).

HP, high crude protein (19.00% [days 1-14 phase], 18.05% [days 15-28 phase], 17.10% [growing
phase] and 16.15% [finishing phasel); LP, low crude protein (17.00% [days 1-14], 16.15% [days 15—
28], 15.30% [growing phase] and 14.45% [finishing phase]); PTO, protease 0 ppm (weanling-finishing
phase), PT1, protease 300 ppm (weanling phase) and 150 ppm (growing-finishing phase); PT2,
protease 500 ppm (weanling phase) and 300 ppm (growing-finishing phase); CP, crude protein; ADG,
average daily gain; ADFI, average daily feed intake; G/F, feed efficiency.

Source: Kim and Cho (2021)
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oulyiluszuumaiueimsvesgnansidaimunlaidud (Song and Kim, 2020) wenainil Wshteadadl
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Kim and Cho (2021) UszliiuAin1sgeslasiunasnniaiue1ms (ATTD) wuil 8nswananved
seiulusudamangreiifudfaysonisdoslivedlusiuneu (P < 0.05) nenguotvmnstusaus (LP) fian
nsdetldvailusiiuneuganiingueimsiusiugs (HP) edhsasinaueludunsiil 4, 12 uay 20 adnalsf

au Tuns@inwnll ldwuanuusndsegedlideddgvnadiannisiasussaulusieananisgeslavesing

wakazlusAuneu (Table 4)

Table 4 Effects of crude protein level and supplementation protease level on digestibility of

nutrients in weaned piglets and growing-finishing pigs

Main effects p-value
[tem Protein level Protease level SE
HP LP PTO PT1 PT2 Ccp Protease CP x protease

Week 4

DM 78.58 78.58 7898 78.64 78.12 026 0.992 0.453 0.734

Ccp 7242 7421 7353 7376 7266 036 0.013 0.362 0.794
Week 12

DM 80.66 81.24 81.17 81.01 80.66 0.17 0.095 0.440 0.661

Ccp 7595 7745 7651 76.88 76.71 029 0.014 0.858 0.938
Week 20

DM 82.63 8277 82,63 83.00 8248 0.16 0.664 0.432 0.736

Ccp 79.15 80.69 79.79 80.41 79.56 037 0.035 0.575 0.295

Each value is the mean value of 4 replicates (4 pigs/pen). HP, high crude protein (19.00% [days 1-14
phasel, 18.05% [days 15-28 phasel, 17.10% [growing phase] and 16.15% [finishing phase]); LP, low
crude protein (17.00% [days 1-14], 16.15% [days 15-28], 15.30% [growing phase] and 14.45%
[finishing phase]); PTO, protease 0 ppm (weanling-finishing phase); PT1, protease 300 ppm (weanling
phase) and 150 ppm (growing-finishing phase); PT2, protease 500 ppm (weanling phase) and 300
ppm (growing-finishing phase) ; CP, crude protein; DM, dry matter.

Source: Kim and Cho (2021)
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aendnguiilaiiet (78.60% vs. 76.82% way 77.93% vs. 77.49%) Tuduanidl 2

Table 5 Effect of supplemental protease on the ATTD of nutrients with different CP levels in

weaned pig
Variables cp PT? SE p-value
0% 0.1% 0% 0.1% CP PT CP x PT

1 wk (%)

DM 76.60 81.45 79.89 81.16 0.82 0.036 0.138 0.976
CpP 7820 7753 7793 7779 1.00 0.510 0.886 0.549
GE 81.26 81.75 81.74 8127 0.82 0.561 0.571 0.455
2 wk (%)

DM 80.70 81.70 81.10 81.30 0.26 0.001 0.473 0.002
CpP 7749 7793 76.82 78.60 0.37 0.246 <0.001 0.884
GE 82.18 82.47 8280 8257 042 0.501 0.251 0.267

Basal, diet containing 18.78% CP, Low, diet containing 16.92% CP

"PTO, non-supplementation of protease, PT10, supplementation of 0.1% protease

ATTD, apparent total tract digestibility, CP, crude protein, PT, protease: HP, high protein: LP, low
crude protein, DM, dry matter, GE, gross energy

Source: Kim and Cho (2025)
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Fig.1. Effects of dietary protease on apparent ileal digestibility of weaned pigs.

Fach value is the mean of 5 replicates. *"Means with different letters within each variable differ (p
< 0.05). PC, positive control with required level of protein; NC, negative control with low level of
protein; PR, negative control + 0.02% dietary protease

Source: Song and Kim (2020)
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