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Commercial complete feeds contain enough nutrients to support animal growth and it is easy to be
spoiled under proper temperature and humid conditions. The aim of this study was to investigate mi-
crobiological and chemical changes on complete feed for milking cow under open-air exposure with
moisture 33% at 30C during 15 days. pH decreased 6.29 to 4.66 and water activity decreased gradu-
ally 0.99 to 0.95. Bacteria increased 6 2x10°~1.6x10" to 2.1x10” CFU/g at 5 days and showed 10° CFU/
g until 15 days. Fungi increased 10° CFU/g to 8.0x10* CFU/g. During the processing of spoilage, bac-
teria such as Acinetobacter oleivorans, Pediococcus acidilactici, Acinetobacter oleivorans, Weissella cibaria, and
Methylobacterium komagatae were identified and fungi such as Fusarium sp. and Mucor sp. were also
identified. Moisture content increased until 10 days (p<0.01). Crude protein was not changed so much
whereas crude fat decreased 6.0% to 5.5% (p<0.01). Crude fiber and crude ash changed 2.0~ 3.0% and
45~ 4.8% levels with no significance, respectively. Gross energy was not almost changed at 4,400
kcal/g. During spoilage, lactate and propionate increased whereas acetate was not detected. Protease
and lipase activities increased significantly during spoilage (p<0.01). Zearalenone content increased
59.2 ng/kg to 623.8 ng/kg, showing 10.5 times more production. During feed spoilage, pH decreased
with microbial growth and various chemical changes were occurred.
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Table 1. Ingredient and nutrient composition of experimental

diet

Ingredient %

Corn 25.80
Wheat 16.67
Corn gluten feed 10.00
Soybean meal 15.90
Rapeseed meal 5.00
Palm kernel expeller 14.90
Sesame oil meal 2.10
Rumen-protected fat 1.00
Molasses 4.00
Limestone 1.50
Calcium sulfate 0.26
Calcium phosphate 0.87
Salt 0.50
Sodium bicarbonate 0.50
Magnesium oxide 0.05
Potassium chloride 0.20
CelmanaxS' 0.20
Vitamin and mineral premix’ 0.55
Total 100.00
Item %

DM 86.65
CcP 18.02
Fat 4.08
Fiber 5.70
Ash 6.51
Calcium 1.02
Phosphorus 0.55
NDF 19.71
ADF 9.38

Yeast culture, Glucosamine, Glucomannans, Mannan-oligos-
accharide, Nucleotide, Galactosamine, B-Glucan
*Vitamin-mineral premix contained (DM basis) 10,000,000
IU/kg of vitamin A; 2,000,000 IU/kg of vitamin Dj; 20,000
IU/kg of vitamin E; 50,000 mg/kg of Fe; 10,000 mg/kg of
Cu; 64,000 mg/kg of Mn; 40,000 mg/kg of Zn; 600 mg/kg
of I; 600 mg/kg of Se; 100 mg/kg of Co

BT, pH U +RENE

2907k A 54 AR e A#4, pH 3

59 Ao 2 159 T A+, pH & 82
Ak ANEE F 15 g5 AAT F vtE Aquaspector (AQS-31,
NAGY Messsysteme GmbH, Germany)® +E#ZAEE 25T
A AT i SA4< A 2E AEAA 1 g9
AEE AR BF 275 9 mE HH1YT 5 WA A
&4 NA, MRS, LB, YM 3! PDA B Aol A AisE
=43tk ZE A& DifcoAt(USA)Y A& AHE3H% o
2 Aol met Alzsk gt NA, MRS, LB %3 2] & 37T
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A 2447, YM BB A = 30C ol A 48413F, PDA % 3w A
= 25CAA 7243 5 W Fet it =3, 1082 343
AE¢ pHE pH/ISE meter 735P (Istek, Inc., Republic of
Korea)2 7439t

Yuh 2

Agd thate] ZFJUAE Bomb calorimeter (Model
C2000, IKA, Germany) 2 S48t oM +&, 209, 229,
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AG-3)¢} Primer 1492R (5-TAC GGY TAC CTT GTT ACG
ACT T -3)& A4t PCRZ ZFZ& F Primer 337F
(5-GAC TCC TAC GGG AGG CWG CAG-3)E A3+
ABI 3730XL DNA analyzer2 §7149& 4390 F3o]
of ™ 585 rRNA 7|4 ¥-& Macrogen (Seoul, Korea)®l
o gste] EA e Primer ITS1 (5-'TCC GTA GGT
GAA CCT TGC GG-3)$} ITS4 (5-TCC TCC GCT TAT TGA
TAT GC-3)& A43te] PCRE FZ3 & 5YE Primers
AHE-3te] ABI 3730XL DNA analyzer® %7 X E-& 4314
o &4 A& NCBIS| BLASTE o] &3%th

S
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LAY st I AFd< ol &ttt 24t VFAE UV
detector (L-2400, Hitachi, Japan)9} Z ¥ (Metacarb 87H,
Varian, Palo Alto, CA, USA)S A %3 HPLC (L-2200,
Hitachi, Tokyo, Japan)E ©|&3to ZA35ith

SHAz

£ A9 A= SAS program (ver. 9.1 Statistics Analytical
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Fig. 1. Change of pH (A), water activity (B), microbial growth (C), and complete feed for dairy milking cow before and after spoilage
(D). Means+SD with different superscripts mean significant differences based on Duncan’s multiple range test (p<0.05).
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Table 2. Identification of contaminated microorganisms in complete feed

i i uer Max
Microorganism/ . Stock # Homology Query References
Isolated media Coverage  Identity
Bacteria/
SK3806 Acinetobacter oleivorans 100 100 [20]
LB SK3807 Pantoea agglomerans 100 9 8]
SK3808 Lactobacillus paraplantarum 100 100 [34]
SK3809 Pediococcus acidilactici 100 99 [29]
MRS SK3811 Pedi lolii 100 9 [12, 36]
SK3810 ediococcus lolii ’
NA SK3812 Acinetobacter oleivorans 100 9 [20]
SK3813 Pediococcus acidilactici 100 99 [29]
YM SK3814, SK3815 Weissella cibaria 100 100 [19, 26]
SK3816 Methylobacterium komagatae 9 9 [5, 21]
Fungi/
F15 Mucor circinelloides f. circinelloides 99 94 [18]
F16 Mucor circinelloides 98 95 [13]
F104 Fusarium verticillioides 100 100 [10]
PDA F106 Hyphopichia burtonii 100 100 [15]
F107 Fusarium oxysporum 100 100 [32]
F109 Fusarium subglutinans 100 100 [35]
F113 Alternaria alternata 100 100 [7]
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Fig. 2. Change of nutrients during spoilage. Moisture content (A), crude protein (B), crude fat (C), crude fiber (D), crude ash (E),

and gross energy(kcal/kg) (F). Means+SD with different superscripts mean significant differences based on Duncan’s multiple

range test (p<0.05).
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Fig. 5. Change of zearalenone content. Means+SD with different
superscripts mean significant differences based on
Duncan’s multiple range test (p<0.05).
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Fig. 4. Change of protease (A) and lipase (B) activities. Means*SD with different superscripts mean significant differences based

on Duncan’s multiple range test (p<0.05).
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