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ABSTRACT

This study was conducted to evaluate the effects of feeding rye silage on growth performance, blood and carcass charac-
teristics in firishing pigs. The total of eighteen (Landrace x Yorkshire x Duroc) pigs (74.22+0.71 kg) were used for 49-day
assay. Dietary treatments included 1) CON (basal diet), 2) S1 (1.66 % rye silage) and 3) S2 (3.32 % rye silage). In growth
performance, from 4 to 7 weeks, average daily feed intake (ADFT) in pigs fed CON diet was higher than pigs fed S1 and S2
diets. Through the entire experimental period (0~7 weeks), a ADFI in CON and S2 treatments was higher than S1 treatment
(p<0.05). Serum cortisol concentration of pigs fed rye silage decreased significantly compared to pigs fed basal diet
(p<0.05). The Hunter's L* (lightness) value of loin in the pigs fed S2 diet was higher than that of loin in the pigs fed CON
diet (p<0.05). The b* (yellowness) value of loin in the pigs fed S1 and S2 diets were higher than CON treatment (p<(0.05).
Backfat thickness in CON treatment increased significantly compared to S1 and S2 treatments (p<0.05). Among fatty acid
contents of lean meat, the contents of palmitic and stearic acids were significantly higher in CON than others (p<0.05),
where as eicosenoic and linolenic acids were the highest in S2 treatment among treatments (p<0.05). Total SFA (saturated
fatty acid) wes the highest in CON (p<0.05) and S1 and S2 treatments were higher USFA/SFA (unsaturated fatty acid/satu-
rated fatty acid) ratio than CON treatment. In fats, linolenic acid was higher in S2 treatment than those of S1 and CON treat-
ments (p<0.05). Digestibility of dry matter in pigs fed S1 and S2 diets was greater than that of pigs fed CON diet (p<0.05)
and 81 treatment was higher than others on digestibility of nitrogen (p<0.05). VFA (volatile fatty acid) emission from fecal,
measured after 1 day, increased significantly in pigs fed S1 and S2 diets (p<0.05). In conclusions, our results showed that
feeding rye silage might be beneficial in decrease of cortisol concentration, hunter's L* (lightness) value and b* (yellow-
ness), fatty acid contents, and nutrient digestibility. However, there should be more study on the relationship between feed-
ing rye silage and finishing pigs.
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Table 1. Formulation and chemical composition of diets

Ingredients, % CON S1 S2
Corn 66.39 64.40 62.30
Soybean meal 13.47 13.80 14.05
Wheat grain ' 9.76 9.76 9.95
Rice bran 3.00 3.00 3.00
Soy oil 2.80 2.80 2.80
Molasses 2.58 2.58 2.58
Rye silage - 1.66 3.32
Tricalcium phosphate 0.79 0.79 0.79
Limestone 0.63 0.63 0.63
Salt 0.25 0.25 0.25
Vitamin/meneral premix" 022 0.22 0.22
L-lysine HCL 0.06 0.06 0.06

Antioxidant(Ethoxyquin 25%) 0.05 0.05 0.05

Chemical composition?

Metabolizable energy (kcal/kg) 3,350 3,294 3,238

Crude protein(%) 14.00 14.00 14.00
Crude fiber 2.84 2.93 3.03
Lysine(%) 0.67 0.67 0.68
Methionine(%) 0.24 0.24 0.24
Calcium(%) 0.53 0.53 0.53
Phosphorus(%) 0.52 0.51 0.51

DProvided per kg of complex diet: 20,000 IU of vitamin A; 4,000
1U of vitamin Ds; 80 TU of vitamin E; 16 mg of vitamin k,; 4 mg
of thiamin; 20 mg of rivoflavin; 6 mg of pyridoxine; 0.08 mg of
vitamin B,,; 120 mg of niacin; 50 mg of Ca-pantothenate; 2 mg
of folic acid; 0.08 mg of biotin; 70 mg Fe; 0.4 mg of Co; 0.15
mg of Se and 0.5 mg of I.

ICalculated values.

Table 2. Chemical analysis of rye silage

Ingredients %
Dry matter 19.85
Crude protein 1.84
Crude fiber 7.20
Ether Extract 0.89
Crude ash 2.11
Water 80.15
Nitrogen-free extract 7.81

Table 3. Changes of pH and volatile fatty acid (VFA) of rye
silage during storage

Item, ppm 30days 40days  50days 60 days
pH 3.87 3.88 3.89 4.01
VFA

Lactic acid 2.14 2.15 2.14 2.14
Butyric acid 0.38 0.36 0.36 0.36
Acetic acid 0.69 0.68 0.69 0.70
Total VFA 3.21 3.19 3.19 3.20
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Table 4. GC conditions for analysis of total fatty acids compo-

Table 5. Effect of feeding rye silage on growth performance in

sitions finishing pigs”
Items Conditions Items CON? s1¥» 822 Sg¥
Instrument Hewlett Packard 5890 II Gas 0~3 weeks
chromatography Average daily gain (kg) 0.704 0.701 0.768 0.050
Column Varian CP-Sil 88 Average daily feed intake (kg) 2.365 2.346 2.535 0.056
Temperature program 5°C/min Gain/feed 0.298 0.299 0303 0.021
Detector Flame Ionization Detector 4~7 weeks
Injector temperature 220°C Average daily gain (kg) 0.695 0.730 0.702 0.095
Detector temperature 250°C Average daily feed intake (kg) 2.527* 2.243% 2235 0.041
Carrier gas He Gain/feed 0275 0.325 0314 0.041
Split ratio 100:1 0~7 weeks
Initial oven temperature 160°C Average daily gain (kg) 0.699 0.718 0.730 0.066
Final oven temperature 225°C Average daily feed intake (kg) 2.446® 2.295° 2.385% 0.020
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ik

T AR FoFge] e HISE YLHIS Table
59l e wle} 2t} 035 B¢ dBEAE, dBALE
A 2 Asagdie 27t 22 A4S Biout
At FolFQl &ole fIAthp>0.05). 4~75 &<t
APt HFNME CONTZE S179} S27°9} Ml ad}ed
folHoz A JePG O (p<0.05) dEEAHE L AlE
agolME X7t F4R1 Afole HolA] stk
(©>0.05). AA| AFFAI R 712 BRMH0~77F) LB5A T AL
FAENME ATzl FoHQ AlolE BolA] &yx
(p>0.05) YIALEAAFH A= CONT2} 2777} S17+¢+
Hwale foFom =4 UeERGTH(p<0.05). 22004y
elRIHA ke AMdEIAE HIS71Y] SEd gog
Ao ArdRlA] Hrbeel SRS dREA ol &
A3 dgAtEdHTE 2 AARASS i =4 Y
eEldeln Bttt B3, Yoot Han(1982)2 H]S-Eol
A Sild e duR] o] B AARE JoE 45
IFEA| St AR E LS AT SIdEe Aozt
1 BIEPch ol B A@ZAFNM vErd 59 A1

Gain/feed 0.286 0.313 0.306 0.027
DEighteen pigs with an average initial body weight of 74.22
=0.71 kg.

D Abbreviated CON, basal diet; S1, basal diet added 1.66% of rye
silage; S2, basal diet added 3.32% of rye silage.

9 Pooled standard error.

®Means in the same row with different superscripts differ
(»<0.05).
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Table 6. Effects of feeding rye silage on the cholesterol and
cortisol concentrations of serum in finishing pigs”

Items CON? S1? 82  SEY

Plasma lipids (mg/dL)
Total cholesterol

0 day 98.50 106.33 103.67 6.55

49 days 78.17 81.17  79.00 4.89

Difference (0-49 days) -20.33  -25.17 -24.67 2.90
HDL cholesterol

0 day 28.83  33.33  32.50 2.23

49 days ' 27.67 29.83 30.67 1.11

Difference (0-49 days) -1.17  -3.50 -1.83 2.39
LDL cholesterol

0 day 61.77 65.87 6437 4.49

49 days 42.67 4533 42.67 4.24

Difference (0-49 days) -19.10 -20.54 -21.70 2.31
Triglyceride

0 day 39.50 35.67 34.00 3.69

49 days 38.67 29.83 28.50 6.14

Difference (0-49 days) -083 -584 -5.50 6.27
Atherogenic index

0 day 2.46 2.23 227 0.16

49 days 1.82 1.73 1.57 0.12

Difference (0-49 days) -0.64 -050 -0.70 0.21
Cortisol concentration (ug/dL)

0 day 4.23 3.92 3.65 0.52

49 days 453 205 1.82° 049

Difference (0-49 days) 030" -1.79° -1.21° 035

D Eighteen pigs with an average initial body weight of 74.22+0.71
kg.

2 Abbreviated CON, basal diet; S1, basal diet added 1.66% of rye
silage; S2, basal diet added 3.32% of rye silage.

¥ Pooled standard error.

®Means in the same row with different superscripts differ (p<
0.05).
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Table 7. Effects of feeding rye silage on carcass characteristics
and backfat thickness in finishing pigs”

Items CON? 812 $22  SEY

Meat color

Lightness (L") 38.83% 3957 44.16° 1.56

Redness (a") 925 950 10.05 0.65

Yellowness (b") 2.65°  3.40°  347° 0.16
Sensory evaluation

Color 2.47 2.42 2.85 0.19

Marbling 1.58 1.85 208 0.15

Firmness 1.55 1.75 1,70  0.11
pH 596 565 569 0.12
Longissimus dorsi area (cm?)  37.76 3972 4348 257
Drip loss(%)

1 days 160 207 158 0.43

3 days 331 385 346 0.63

5 days 136 093 168 043

7 days 137 145 106 022
Backfat thickness(mm) 22.45* 17.35% 16.78° 1.49

DEighteen pigs with an average initial body weight of 74.22
+0.71 kg.

D Abbreviated CON, basal diet; S1, basal diet added 1.66% of rye
silage; S2, basal diet added 3.32% of rye silage.

9 Pooled standard error.

®*Means in the same row with different superscripts differ
(p<0.05).
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Table 8. Effects of feeding rye silage on fatty acid composition and cholesterol concentration of finishing pigs”

Lean Fat

ftems CON? S1? §22 SEY CON? S1? §22 SEY

Fatty acid (%)
Myristic acid(C14:0) 1.12 1.03 1.00 0.09 1.17 1.15 1.16 0.03
Palmitic acid(C16:0) 21.91° 19.92° 20.65° 0.29 20.70 19.61 19.26 0.71
Stearic acid (C18:0) 13.28° 11.45° 11.16° 0.14 10.09 10.37 10.65 0.29
Arachidic acid(C20:0) 0.72 0.73 0.76 0.02 0.79 0.76 0.80 0.03
Behenic acid(C22:0) 0.89 0.97 0.79 0.12 0.64 0.54 0.58 0.11
Palmitoleic acid(C16:1) 1.84 1.79 1.63 0.09 1.54 1.50 1.40 0.18
Oleic acid(C18:1) 41.24 42.64 42.99 0.64 36.49 38.22 38.89 0.79
Eicosenoic acid(C20:1) 0.91° 0.69° 1.27° 0.10 1.39 1.44 1.31 0.07
Erudic acid(C22:1) 0.95 0.94 0.70 0.14 0.65 0.66 0.65 0.05
Linoleic acid(C18:2) 12.67 13.86 13.64 1.09 22.07 19.89 21.57 1.29
Eicosadienoic acid(C20:2) 0.54 0.50 0.74 0.08 0.80 0.81 0.78 0.03
Linolenic acid(C18:3) 0.23° 0.24° 0.30° 0.12 0.20° 0.28° 0.38° 0.02
SFA(saturated fatty acid) 37.41° 33.66° 33.87° 0.35 32.96 32.43 31.89 0.72
USFA(unsaturated fatty acid) ~ 58.43 60.67 61.24 0.89 63.25 62.80 64.99 1.33
USFA/SFA 1.56° 1.80° 1.81° 0.04 1.86 1.94 2.04 0.07
Cholesterol (mg/100g) 66.18 65.71 65.96 1.14 123.84 120.11 122.57 2.69

) Eighteen pigs with an average initial body weight of 74.2240.71 kg.

? Abbreviated CON, basal diet; S1, basal diet added 1.66% of rye silage; S2, basal diet added 3.32% of rye silage.

) Pooled standard etror.

" Means in the same row with different superscripts diffe r(p<0.05).
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Table 9. Effects of feeding rye silage on nutrients digestibility
and volatile fatty acid (VFA) emissions from fecal in

finishing pigs”
Items CON? s1? 22 SEY

Nutrients digestibility, %

Dry matter 77.61° 81.39° 81.59° 1.09

Nitrogen 76.25° 80.43% 84.38° 1.77
VFA emissions from fecal, ppm
Acetic acid

1 day 413 750 895 0.80

7 days 8.63 1238 1035 3.61

Difference (1-7 days) 4.50 4.88 140 292
Butyric acid

1 day 536°  9.75* 11.64* 1.04

7 days 11.21  16.09 13.46 4.70

Difference (1-7 days) 5.85 6.34 1.82  3.80
Propionic acid

1 day 413 7.50°  8.95° 0.80

7 days 863 1238 1035 3.61

Difference (1-7 days) 4.50 4.88 140 291

DEighteen pigs with an average initial body weight of 74.22
£0.71kg.

3 Abbreviated CON, basal diet; S1, basal diet added 1.66% of rye
silage; S2, basal diet added 3.32% of rye silage.

3 Pooled standard error.

®Means in the same row with different superscripts differ
(p<0.05).

STHp>0.05).
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