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Effects of Enzyme Complex Supplementation on Growth Performance,

Nutrient Digestibility, Blood Profiles and Economic Feed Cost in Growing Pigs
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ABSTRACT

This study was conducted to evaluate effects of enzyme complex on growth performance, nutrient digestibility, blood profiles
and feed cost in growing pigs. Ninety-six pigs [(Landrace x Yorkshire) x Duroc, 22.96 +0.79 kg average initial body weight] were
used in 42d growth assay. Dietary treatments included:1) HC (high energy and nutrient density diet), 2) CON (control, basal diet),
3) CE1 (CON + 0.05% enzyme complex) and 4) CE2(CON +0.1% enzyme complex). Four pigs were allotted per pen with six
replicate pens per treatment by completely randomized design. The ADG was higher in CE1 and CE2 treatments than CON
treatment (P<0.05). The ADFI was linearly increased by CE treatments compared to HC treatment. The CEl treatment had
highest DM, N and GE digestibility (P<0.05). Digestibility of DM, N and GE were quadratic enhanced by enzyme complex level.
No differences were found among treatments for creatinine and BUN. The enzyme complex treatments (CE1 and CE2) showed
lower feed cost/body weight gain than HC treatment. In conclusion, enzyme complex can improve ADG and reduce feed
cost/body weight gain when low energy diet was used. Furthermore adding 0.05% enzyme complex had highest nutrient
digestibility.

(Key words : Enzyme complex, Growth performance, Nutrient digestibility, Economic feed cost, Growing pigs)

M

i

saccharide)®} oligosaccharidesE *¥33}3 ¢t} (Hong and Kim,
2001). olgjet P a s A ﬁ} ol &ES AHAA
Uz dild 715 AgEN AlRESo] AsH "k 1= <l AlRAF

rq‘

FErkdel oA S4geel ke F2a3
o]

flo SAiE ol A3SIel e SEE O T sl Bidkl Azl £ ki 999 @x}i % AR
P SR gUan Fheka glom, dFde tE ARy Re o84 AskE Axse] 8 12 AP,
Naflze) Ve T G A7) 59 Be ASE A 9N APES) Aade AHEE A ylmse phyise

St 9 wigbEe Fo dEE AL amylase, protease, cellulase, B- glucanase$} 22 TAAE A7t
1984). -eluetel A= olzler due] s I A A HARA geskEd] Asts Bok AlREeS AT wiAd
Ao A du#e] VMR et Al IS Fu ES A &9E /It Eusl9iil (Campbell and
Atk olEe V& &S] Hg sk Weke 2 o]  Bedford, 1992), Bedford 5 (1992)°] 9]ate] AHEALR] F A
g3to] 7159 AEN AR o84S TTHIA AmHES 7 B VR Ay Aol EHATHL Bassith Bedford
A7 E dTEe] s AdEal 9tk (Len 5, 2009; Selle  (1996)= &4A H7F FolAl J%i 438 /HA WA opnw
and Ravindran, 2008; Lynch %, 2008; Kim -5, 2007). b o) AojXga Haskda, E3 Marsman 5 (1997)°114]

et ool dlde] Asks Welshs trypsin inhibitor, = WA H]HE o &4 7L disake] nldE o
B-glucan, pectin?} 72 H[HAE  UF (non-starch poly- UF AdkEo] fAE tiFEke] Yyt AME ATk HaER

o
4y s

Y

o
>O E‘

Q

g

jinss
ol
-
&

* Corresponding author : In-Ho Kim, Department of Animal Resource & Science, Dankook University #29 Anseodong, Cheonan,
Choognam 330-714, Korea Tel: +82-41-550-3652, Fax: +82-41-553-1618, E-mail: inhokim@dankook.ac.kr

-113-



Hong et al. ; Enzyme Complex for Growing Pigs

th ool ZaE et Unk Sl Abgol A EAAC
AR AHEZromM ao|A] AbEeL oluA] Aol = Qlgk AEH|
7Fe ARl a3 ds ZeE o Tdih Ha Slrh
Collier and Hardy (1986)% &0l & Alug sk HEY
? AbEo| a-amylase®t A1 proteaseE 37HA] FEOE FHA]
FgrEo] W2 AR Fol ATelA AHrkEdrr 24 vesEt
I o=

whebA, e aeluA] Absel wjaste] Uk St
u §4E AR EgaaAE S BE 49E
28, A5 9 AlRH[E] VA s 9%S &
A5

=2 7171 [¢]

=
]
o
0 o
%

nutrient density diet), 2) CON (Control; basal diet), 3)CEl
(CON + 0.05% Enzyme complex) % 4) CE2(CON + 0.1%
Enzyme complex)® 47} A& ato] A2 65Hs, whEd 47
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Table 1. Diet composition (as-fed basis)

Ingredients, % ng;iifgg;gg t;u:i(iie " Basal diet
Corn 54.73 50.00
Soybean meal 27.82 24.90
Repeseed meal 1.00 2.60
‘Wheat bran 2.00 8.34
Rice bran 2.50 3.50
Animal fat 5.75 4.50
Molasses 3.37 3.50
Dicalcium phosphate 1.19 -
Calcium phosphate - 1.03
Salt 0.30 0.30
Limestone 0.99 0.99
Lysine 0.01 0.01
Threonine 0.01 -
Ethoxiquin 0.05 0.05
Chorine, 50% 0.03 0.03
Vitamin/Mineral premix" 0.25 0.25
Total 100.00 100.00
Chemical compositionz)

DE, kcal/kg 3,550 3,400

Crude protein, % 18.15 17.11

Lysine, % 0.98 0.90

Calcium, % 0.78 0.73

Phosphorus, % 0.60 0.56

Y Provided per kilogram diet : 20,000 IU of vitamin A; 4,000 IU of
vitamin D3; 80 IU of vitamin E; 16 mg of vitamin K3; 4 mg of
thiamine; 20 mg of riboflavin; 6 mg of pyridoxine; 0.08 mg of vitamin
B12; 120 mg of niacin; 50 mg of Ca-pantothenate; 2 mg of folic acid
and 0.08 mg of biotin; 140 mg of Cu; 179 mg of Zn; 12.5 mg of Mn;
0.5 mg of I; 0.25 mg of Co and 0.4 mg of Se.

? Calculated value.

FAER E38 Cre AOAC (1995) Wil F=3lo] BA89ick

A= 24 AT 1275 Yol Adsto] A} FEA

g
247y 7Z7wWo| A Vacuum tube (Becton Dickinson Vacutainer
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Table 2. Effect of enzyme complex supplementation on growth performance in growing pigs3)

P-value
Item HC" CON" CE1" CE2" SE? Enzyme
L Q
ADG, kg 0.723" 0.691° 0.743" 0.745* 0.02 0.018 0.478
ADFI, kg 1.603° 1.639 1.671° 1.718* 0.03 <0.001 0.903
Gain / Feed 0451 0.422 0.445 0.434 0.02 0.805 0.432

" Abbreviation : HC, High energy and nutrient density diet; CON, basal diet; CE1, CON + 0.05% Enzyme complex; CE2, CON + 0.1% Enzyme complex.

? Standard error.

% Average initial body weight 22.96 = 0.79 kg and final body weight 53.43 + 1.17 kg.

**Means in the same row with difference superscripts differ (P<0.05).
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Table 3. Effect of enzyme complex supplementation on nutrient digestibility in growing pigs

P-value
Items, % HC" CON" CE1" CE2" SE? Enzyme
L Q
Dry matter 82.46™ 78.68" 85.49" 82.02" 1.179 <0.01 <0.01
Nitrogen 81.95" 79.24° 85.09" 82.41% 1.357 <0.01 <0.01
Gross energy 81.54" 78.09" 85.12° 82.44" 1.654 <0.01 <0.01

" Abbreviation : HC, High energy and nutrient density diet; CON, basal diet; CE1, CON + 0.05% Enzyme complex; CE2, CON + 0.1% Enzyme complex.

? Standard error.

**Means in the same row with difference superscripts differ (P<0.05).

Table 4. Effect of enzyme complex supplementation on blood profiles in growing pigs

P-value
Items HC" CON" CE1" CE2" SE? Enzyme
L Q
Creatinine, mg/dL
Initial 1.00 1.03 0.90 1.08 0.06 0.49 0.04
Final 1.48 1.55 1.38 1.48 0.08 0.45 0.14
Difference 0.48 0.52 0.48 0.40 0.06 0.09 0.83
BUN, mg/dL
Initial 11.08 10.78 11.65 11.65 0.94 0.41 0.63
Final 15.30 15.68 14.78 15.53 1.07 0.91 0.47
Difference 4.23 4.90 3.13 3.88 1.43 0.38 0.23

" Abbreviation : HC, High energy and nutrient density diet; CON, basal diet; CE1, CON + 0.05% Enzyme complex; CE2, CON + 0.1% Enzyme complex.

? Standard error.
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Table 5. Effect of enzyme complex supplementation on feed cost/ weight gain in growing pigs

Items HC” CON" CE1"” CE2" SE?
Feed cost*, won/kg 528 490 497 504
Total weight gain, kg/pig 30.37 29.02 31.21 31.29 2.04
Total feed intake, kg/pig 67.33 68.84 70.18 72.16 5.86
Total feed cost, won/pig 35,550 33,732 34,880 36,369 2451
Feed cost/body weight gain, won/kg 1170.6 1162.4 1117.6 1162.3 43

D Abbreviation : HC, High energy and nutrient density diet; CON, basal diet; CE1, CON + 0.05% Enzyme complex; CE2, CON + 0.1% Enzyme complex.

? Standard error.
* calculated cost of feed materials ‘2009’
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