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Abstract

This study was conducted to evaluate the effects of dietary complex enzyme (-mannanase 800 [U/kg and xylanase 700
1U/kg) in a diet containing corn distiller’s dried grain with soluble (DDGS) on meat quality and pork fatty acid composition.
Ninety-six pigs ([(LandracexYorkshire)xDuroc], with an average body weight of 68.77 kg were used in the 8 wk growth
assay. Dietary treatments included 1) corn-soybean meal diet, 2) corn-soybean meal diet + 0.05% enzyme complex, 3) corn-
soybean meal diet with DDGS and 4) corn-soybean meal diet with DDGS + 0.05% enzyme complex. The pigs were allotted
randomly into pens (n=4 per pen) with six replicate pens per treatment by a completely randomized design. Pigs were
slaughtered at the end of the experiment and the loin muscle was obtained for meat quality. Meat pH (p<0.01), firmness
(»<0.01) and redness (p<0.05) were higher in DDGS-supplemented diet than in the corn-soy bean meal diet. However,
color, marbling, lightness, yellowness, thiobarbituric acid reactive substances, water holing capacity, driploss, cooking loss
and loin muscle area were not significantly different among the diets. The pigs fed the DGGS-supplemented diet had higher
total unsaturated fatty acids (UFA) and total UFA/saturated fatty acid (SFA) ratio of loin and backfat. The results indicate
that a diet containing DDGS can influence pH, firmness, redness and total UFA concentration and total UFA/SFA ratio of
meat and backfat, but that enzyme addition has no affect on meat quality.
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o] A4k B3 YERATH Whitney et al., 2006).
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Table 1. Compositions of experimental diet (as-fed basis)

Ingredient, % CON DDGS
Corn 65.65 66.09
Soybean meal (46.5%) 25.46 17.01
DDGS - 10.00
Tallow 2.58 -
Molasses 4.00 4.00
Limestone 0.01 0.15
TCP 1.70 1.66
Salt 0.35 0.35
Lysine 0.02 0.52
Choline 0.03 0.02
Vitamin and mineral premix" 0.20 0.20
Chemical composition
DE (kcal/kg) 3,500 3,310
Crude protein (%) 17.00 16.00
Lysine (%) 0.90 0.85
Crude fat (%) 4.89 3.22
Crude ash (%) 5.04 5.17
Crude fiber (%) 3.20 3.32
Ca (%) 0.70 0.70
P (%) 0.58 0.58

DSupplied per kg diet: vitamin A, 9,000 1U; vitamin D, 1,200 IU;
vitamin E, 40 IU; vitamin K(menadione bisulfate complex), 3.0
mg; vitamin B,, 5.2 mg; vitamin B, 2.6 mg; vitamin B,,, 26 pg;
niacin, 32 mg; d-pantothenic acid (as d-calcium pantothenate),
20 mg; Cu, 15 mg; Fe, 70 mg; Zn, 50 mg; Mn, 50 mg; I, 0.5 mg;
Co, 0.3 mg and Se, 0.2 mg.

?Calculated values.
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Table 2. Effects of dietary supplementation complex enzyme in corn distillers dried grain with soluble (DDGS) on meat quality

in loin muscle

CON"

DDGS"

. p-values®
Items SE?
- enzyme + enzyme - enzyme + enzyme Enzyme effect  DDGS effect
24 pH loin 5.35 5.43% 5.49° 5.50° 0.03 NS o
Sensory evaluation
Color 1.93 2.03 2.18 2.06 0.08 NS NS
Marbling 1.75 1.77 1.82 1.80 0.08 NS NS
Firmness 1.88° 1.78° 2.09° 1.99% 0.07 NS o
Meat color
Lightness (L*) 57.61 57.37 57.86 58.68 0.67 NS NS
Redness (a*) 16.38° 16.47° 18.37° 18.08° 0.50 % NS
Yellowness (b*) 7.23 7.02 7.25 6.46 0.24 NS NS
TBARS (mgMA/kg)
0d 0.073% 0.062° 0.046" 0.075* 0.005 NS NS
10d 0.120* 0.131% 0.095" 0.120° 0.004 ok ok
Water holding capacity (%) 52.84 46.26 46.16 52.05 2.11 NS NS
Drip loss (%)
1d 5.26 3.82 5.90 5.35 0.70 NS NS
3d 6.88 5.46 6.76 6.16 0.62 NS NS
5d 8.88 8.19 10.14 8.23 1.15 NS NS
7d 10.85 9.63 11.75 11.17 1.53 NS NS
Cooking loss (%) 28.94 27.75 26.68 31.61 1.83 NS NS
Loin muscle area (cm?) 40.26 42.84 41.85 42.15 4.84 NS NS

!CON, corn-soybean meal diet; DDGS, corn-soybean meal diet with DDGS; - enzyme, added no 0.05% enzyme complex; + enzyme,

added 0.05% enzyme complex.
2Pooled standard error.
INS, *, ** *** : not significant, p<0.05, p<0.01, p<0.001.

“®Means in the same row with difference superscripts differ (p<0.05).
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Table 3. Effects of dietary supplementation complex enzyme in corn distillers dried grain with soluble (DDGS) on fatty acid in

loin muscle

Lean p-values®
Fatty acid (%) CON"Y DDGS" SE? Enzyme  DDGS
-enzyme  +enzyme  -enzyme  +enzyme effect effect
Myristic acid (C14:0) 1.39° 1.54* 1.35° 1.33° 0.03 NS ok
Palmitic acid (C16:0) 24.27° 22.89% 22.43° 23.02% 0.43 NS NS
Stearic acid (C18:0) 13.97° 13.96° 12.22° 12.10° 0.31 NS ook
Total SFA 39.63% 38.39% 36.00° 36.45° 0.72 NS ok
Palmitoleic acid (C16:1n7) 2.78% 2.43° 2.83° 2.74% 0.12 NS NS
Oleic acid (C18:1n9) 39.66 33.87° 38.85° 40.79° 0.58 *k ok
11-Eicosenoic acid (C20:1n9) 0.87 0.66 0.73 0.58 0.10 NS NS
Total MUFA 43.31* 36.96° 42.41* 44.11* 0.65 ok oAk
Linoleic acid (C18:2n6) 9.40 10.17 10.02 11.55 0.67 NS NS
11,14-Eicosadienoic acid (C20:2n6) 0.50 0.57 0.48 0.44 0.08 NS NS
Cis-8,11,14-Eicosatrienoic acid (C20:3n6) 0.16® 0.217 0.00° 0.00° 0.06 NS *k
Arachidonic acid (C20:4n6) 0.00° 1.15% 0.91%® 0.21° 0.27 NS NS
Total n-6 10.06 12.10 11.41 12.20 0.66 NS NS
Linolenic acid (C18:3n3) 0.71 1.68 1.64 1.15 0.31 NS NS
Cis-11,14,17-Eicosatrienoic acid (C20:3n3) 1.29 1.07 0.98 1.39 0.13 NS NS
Total n-3 2.00 2.75 2.62 2.54 0.31 NS NS
Total PUFA 12.06 14.85 14.02 14.74 0.82 NS NS
Total PUFA/SFA 0.30° 0.39° 0.39° 0.40° 0.02 NS NS
Total UFA 55.36" 51.80°¢ 56.43% 58.86" 0.80 NS ok
Total UFA/SFA 1.40° 1.35° 1.57° 1.61° 0.03 NS ok

DCON, corn-soybean meal diet; DDGS, corn-soybean meal diet with DDGS; - enzyme, added no 0.05% enzyme complex; + enzyme,

added 0.05% enzyme complex.
2Pooled standard error.

INS, *, ** *** : not significant, p<0.05, p<0.01, p<0.001.

“®Means in the same row with difference superscripts differ (p<0.05).
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9} & MUFA= DDGSE i3t A2]77} CON A2+
o} Hlusle] fojFo g =2 FIE YERY ST (p<0.001),
CON A2+ Qo] CON-Enzyme #2877} CON +
Enzyme *2]7-¢} Hludt] FoHo = £& a3 e}
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2]7:7} DDGS — Enzyme *2]7-¢} Hlusle] FojFow
=S a2 YeEPHtHp<0.01). Palmitoleic acide= DDGS
+ Enzyme *2]7-7} DDGS — Enzyme®} CON + Enzyme *]
27} Blarste] fojF o R A YERHAL(p<0.05), DDGS
— Enzyme 2|77} CON + Enzyme 2|79} Hlaulsto]
oF o7 =A YeEPRITHp<0.05). Cis-8,11,14 — eicosatrienoic

acid = DDGS7} &+5A] &2 2|77} DDGSE &+t
@ Ae7sh waslel feldoz we NS vehie
™ (p<0.01), Arachidonic acid= CON + Enzyme *{2|77}
CON — Enzyme¥} DDGS + Enzyme 279} Hlasle] #
o)A o & A YERGTHp<0.05). Total PUFA/SFAE CON
- Enzyme A2]77F THE Al A2ltet Hlaste] fo]Ho
2 97 YEPSAL(p<0.05), Total UFAS} total UFA/SFAE
DDGSE §Hrgt X2]77F CON 2|79} Hluste] f-2
2o g #& a5 YERITHp<0.001).

ZHE W X FAE ghaRoll A myristic acid, palmitic acid,
stearic acid ¥ total SFAY HHEAAE H7IsE A2+
7h BtEAAE VA & Aelgtel Blaste] 9
Ao g F& aINE YoM (p<0.05), CON 77}
DDGSE 33t Ag]79t mlarste] frojHow £& &
= YERATH(p<0.05). Arachidic acid= DDGS — Enzyme
)e]77} DDGS + Enzyme®} CON — Enzyme 2] 74} H]
wate] oA o= EA] VRl (p<0.05), CON + Enzyme

Table 4. Effects of dietary supplementation complex enzyme in corn distillers dried grain with soluble (DDGS) on fatty acid in

backfat
Lean p-values?
Fatty acid (%) CONY DDGS" SE? Enzyme  DDGS
-enzyme  +enzyme  -enzyme  +enzyme effect effect

Myristic acid (C14:0) 1.62° 1.72° 1.55° 1.56° 0.01 o ok
palmitic acid (C16:0) 24.02% 24.57° 23.03¢ 23.63% 0.23 * *x
Stearic acid (C18:0) 12.37° 14.39° 12.87° 13.19° 0.30 ok *

Arachidic acid (C20:0) 0.21° 0.25% 0.25° 0.23% 0.01 NS NS
Behenic acid (C22:0) 0.05° 0.07° 0.05° 0.08* 0.01 ok NS
Total SFA 38.27° 40.99° 37.74° 38.68° 0.44 ok *

Palmitoleic acid (C16:1n7) 2.18° 1.79° 1.92° 1.79° 0.05 *ox *

Oleic acid (C18:1n9) 39.54° 36.33¢ 37.75° 36.45° 0.36 Gk *

11-Eicosenoic acid (C20:1n9) 1.00° 0.89° 0.88° 0.88° 0.01 *ox Kok
Erudic acid (C22:1n9) 0.07 0.09 0.07 0.08 0.01 NS NS
Total MUFA 42.78° 39.10° 40.62° 39.20° 0.39 Gk *

Linoleic acid (C18:2n6) 12.40° 12.80° 15.35% 15.22? 0.28 NS ok
11,14-Eicosadienoic acid (C20:2n6) 0.57° 0.53° 0.64* 0.66* 0.01 NS ok
Cis-8,11,14-Eicosatrienoic acid (C20:3n6) 0.11% 0.11° 0.13° 0.12% 0.01 NS *

Total w6 13.08° 13.44° 16.12° 16.00° 0.30 NS ok
Linolenic acid (C18:3n3) 0.95 1.11 1.00 1.11 0.07 NS NS
Cis-11,14,17-Eicosatrienoic acid (C20:3n3) 0.22¢ 0.21¢ 0.24° 0.27¢ 0.01 ok oAk
Docosahexaenoic acid (C22:6n3) 0.07 0.08 0.08 0.08 0.01 NS NS
Total w3 1.23° 1.39% 1.32% 1.46° 0.07 * NS
Total PUFA 14.31° 14.83° 17.44% 17.45° 0.33 NS ko
Total PUFA/SFA 0.37° 0.36° 0.46° 0.45° 0.01 NS ok
Total UFA 57.09% 53.93° 58.05° 56.65° 0.55 *ox o
Total UFA/SFA 1.49° 1.32° 1.54° 1.46° 0.03 o o

YCON, corn-soybean meal diet; DDGS, corn-soybean meal diet with DDGS; - enzyme, added no 0.05% enzyme complex; + enzyme,

added 0.05% enzyme complex.
PPooled standard error.
INS, *, ** *** : not significant, p<0.05, p<0.01, p<0.001.

*“*Means in the same row with difference superscripts differ (p<0.05).
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#|2]77} CON - Enzyme #|2]7-9} Hluldle] Fojzog
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Linoleic acid, 11,14-eicosadienoic acid, cis-8,11,14-eico-
satrienoic acid, cis-11,14,17-eicosatrienoic acid, total n-6,
total PUFAZ total PUFA/SFAYX DDGSE 333+ A2
7} CON Ag7-¢} Hlusty] oo =2 8345
EPHTHp<0.001). Total UFAS} total UFA/SFAE DDGSZ
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Ao =W SA4E AI71HE 20% DDGS ALE FoiA]
linoleic acid, eicosadienoic acid®] &r=Fo] Z7}3lgom,
palmitoleic acid®] e 7SIt Basilon, 2
oAl 20% DDGS At FoA] H4F 9 A4 A W)
linoleic acid, total PUFA, total UFA/SFAS =7}s}tia
Ryste] B A3 fARE 295 Bo] FUt) 53] o)
A9} 22 GTES AlsW AW ol ot AW
A4 ol Wstdnh wEb 2 AlgelA DDGS &
ofel] w2} DDGSW | 7 HEE A, HPUFA)°] 54
SAMS] AR 24 s S AlolE Alsdn
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o OfF
) =

AlFFEL 68.77+0.10 kel 39 wFEE(Landracex Yorkshire
xDuroc) HIHE 9655 FAISIHOH, 857 AlAIHS
AAEIATE. AlEAA= 1) corn-soybean meal diet, 2)
corn-soybean meal diet + 0.05% enzyme complex, 3) corn-
soybean meal diet with DDGS % 4) corn-soybean meal
diet with DDGS + 0.05% enzyme complex® 2 47] €]
2 slo] Aelg o, MR 4TH g xS
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