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Studies onfermenting technology of proteinfodder from pomace

HE Ke-yong™,YAN G Fan’ ,XU E Quan-hong™ L Al Hang xian™

(1a College of Mechanical and Electronic Engineering,b College of Resources and Environment, Northwest A & F University, Yangling,

Shaanxi 712100, China;2 Of ficeof Fodder Industry of Shaanxi Province, Xi’ an, Shaanxi 710003, China)

Abdgract : To optimize the technology of fresh pomace ferment in contrast to pomace without steriliza
tion ,the experiment was carried out with N (Nitrogen) element ,pH and sterilization on the mixed pomace
and pure pomace ,respectively by taking A spergillus Niger and yeast as mixed ferment. Results showed:

Adding inorganic nitrogen(N) could improve the content of pure protein of the fermented product nota
bly. The source of N had some influence on the content of pure protein of the fermented product to some
degree. On the condition of pH 6 ,adding N HsNOs could increase the protein content of fermentation prod-
uct of mixed materials and pure pomace by 96. 9 % and 105. 5 % ,respectively ,compared with no inocula
tion. The protein content of fermentation product was different under different value of pH ,and pH 6
was more suitable. In comparison with no sterilization fermentation ,protein content of sterilization fer-
mentation was higher ,and the average increase rate was 23. 6 % (mixed materials) and 49.8 % (pure pom-
ace) . S0 ,it could be concluded that adding inorganic nitrogen with sterilization could get better protein fod-
der from fresh pomace ,and the more suitable condition waspH 6 with adding NHaNO:s.

Key words: pomace;protein fodder ;fermented fodder ;fermenting technology
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, N HisNOs (NH4)2$4 NH.d CO(NHz)z;
: Cca(OH). 0,0.3,0.54,
pH 35.,6; 6mL
) ) 1 3,
pH 0.5¢9 4 ;
4 , 121 30 min,
, , 0.5¢9 ;
1 30 g( 6 9)
, Ca(OH). 0,0.3,0.5¢,
1.1 pH 3,5,6; 0.12 g N
Y12 H14 NHsNOs ; N N HsNOs
51 H14 ,
Y12 3 28 3d,
/ 80 : :
, 1.2.3
=30 4( , [11]
=6 4): 1.2.4 I %= (
- )/
1.2 %100 %;
1.2.1 N N ! %= ( -
N 2 pH 35 63 )/ X
; 2 ; 100 %;
! %= ( / ) x
: 100 %
NHsNOs (NH4)280s NH4Cl CO(NH2)24
2
pH
1.2.2 : 2.1
34 g( 10 9) ; 0.2g N 1
1 ( 3d)
Table 1 Growth of stains tested in different treatments (for 3 days)
N Without sterilization With sterilization
Material Nitrogen pH=3 pH=5 pH=6 pH=3 pH=5 pH=6
Source 24h 48h 72h 24h 48h 72h 24h 48h 72h 24h 48h 72h 24h 48h 72h 24h 48h  72h
Contrast
) NH4NO3 + + + + + + + + ++ +4+ 4+ + 4+ + 4+ 4+ 4+ + o+t
N(')'ﬁd (NHa) 2504 + + o+ + +  +4+  +  ++ +++ +t+ o+t + 4+ H+ 4
gce NH4Cl + + 4+  ++ + 4+  ++ + +4+ +++ ++ ++ +++ 4+ +H++ 4+
CO(NH2) 2 + + + + + + + + + + + + + + + + +
Contrast
Pure .N + + + + 4+ + + + + + + + +
Without N
pom-
ace AN + + + + + + + + + +4+ +++ ++ 4+ + 4+ +++ +++ ++ +++ o+t
With N
Sttt +

Note: - ,+,+ + and + + + indicated that medum had no rotable change ,stains began to grow ,stains was clear to be observed and stains was very lush regectively.
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1 , (NHas) 2S04 NH4Cl
3d , 2.2
, , 2.2.1 pH 2 3 ,
N L p H
N N , : ,
NHasNOs (NHa4)2S04 N H4Cl , pH 6(189.0 g/kg) >pH 5(160. 3
,CO(NH2) - , o kg) >pH 3(138.2 g/ kg) ; ,
, pH , ‘pH 6(206.9 ¢/ kg) >pH 5(196.5 ¢/ kg) >pH
, pPHS5 6 , 3(190.6 ¢ kg \
L] H p H 1]
,pH 5 6,N N HsNOs ,
2 ( )
Table 2 Protein content of fermentation product in different treatments(without sterilization)
N pH=3 pH=5 pH=6 Average
; / | % / / | % / | %
. Nitrogen [
Material murge (g- kg b) Increase (g- kg 1) Increas/e r/;te (g- kg 1) Increase (9- kg 1) Increase
Content rate Content Content rate Content rate
NH4NOs 144.9 30.6 172.2 55.3 198.4 78.9 171.8 54.9
(NHa) 2904 139.2 25.5 171.2 54.4 194.7 75.7 168.4 51.9
Mixed NH4C 139.8 26.1 151.7 36.8 186.1 67.8 159.2 43.6
pomace CO(NH?2) 2 128.7 16.1 146.2 31.8 176.7 59.3 150.5 35.7
Average 138.2 20.5 160.3 44.6 189.0 70.4 162.5 45.2
N
Without N 67.2 11.4 69.1 14.6 70.7 17.2 69.0 14.4
P:rl;?ace N With N 77.2 28.0 79.0 31.0 86.7 43.8 81.0 34.3
P Average 72.2 19.7 74.1 22.8 78.7 30.5 75.0 24.3
( ) ( ) 110.9 60.3 g/ kg
Note: The protein content of mixed pomace(contrast) and pure pomace (contrast) was 110.9 and 60. 3 g/ kg respectively.
pH
lp H ’ p H 6 L]
3,5,6 , 77.2, pH ,
79.0 86.7 o kg, pH 6
L] p H 1p H
3 )
Table 3 Protein content of fermentation product in different treatments(with sterilization)
| %
pH=3 pH=5 pH=6 Increase rate
N Average ith sterilization
Materia ~ itrogen / I % / I % / I % / I % pH
source
(g- kg™ %) Increase (g- kg~ 1) Increase (g- kg~!) Increase (g- kg~ %) Increase 3 5 6 Average
Content rate Content rate Content rate Content rate 9
NH4NO3 205.4 85.2 209.1 88.5 218.4 96.9 211.0 90.2 41.7 21.4 10.1 24.4
(NH4) 2S04 182.5 64.6 191.9 73.0 210.1 89.6 194.8 75.7 31.1 12.1 7.3 16.8
Mixed NH4C 173.4 56.4 176.6 59.2 189.0 70.4 179.7 62.0 24.0 16.4 2.0 14.1
pomace CO(NH2)2 201.2 81.4 208.6 88.1 210.3 89.6 206.7 86.4 56.3 42.7 19.0 39.3
Average 190.6 71.9 196.5 77.2 206.9 86.6 198.0 78.6 38.3 23.1 9.6 23.6
. N 94.7 57.0 103.0 70.8 108.0 79.1 101.9 79.1 49.1 49.1 52.8 47.6
without N
E{;"rl;]eace N with N 118.1 125.8 108.6 123.9 123.9 105.5 122.6 105.5 53.0 59.2 43.8 52.0
Average  106.4 77.9 114.4 89.7 115.9 92.3 112.2 92.3  46.9 54.2 48.3 49.8
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2.2.2 N 2 3 , N CO(NH2)2 (39. 3% > NH«NOs (24. 4% >
(N H4)2%4 (16. 8%) > NH.d (14. 1%) ,
, CO(NH2)2

69.0 81.0 ¢g/kg, ; ,

17.4 %; , 49.8 %
101.9,122.6 3 , ,
o kg, pH pH 3,5,6
20.3% 4
2,3 N 38.3%,23.1% 9.6 %,
; pH :

NHsNOs (NH4)2S0s NHJ.Cl CO(NH:2)- ,
171. 8, ; pH 6
168.4,159.2  150.5 g/ kg,
,NHsNO; (NHas)2S0a ,
N H4Cl CcO (NHz)z; ,NH4N03 ,
(NH4)2804 NH4Cl CO(NH2):
211.0,194.8,179.7 , ,

206.7 g/ kg, N HsNO:z CO(NH:)»
(N H4) 2S04 NH.Cl; 2.3
, N 2.3.1 pH 4 pH
NHisNOs , pH 6 y N HsNOs pH ,
pH35 6
96.9% 105.5% CO(NH:): 84.4%,76.9% 63.3 %, ;
pPH35 6
2.2.3 2 3 , 67.3%,64.5% 59.3%, pH
162.5 198.0 ¢/ kg, , ,
, 23.6% , ,
3 y ] 1
4
Table 4 Recovery percent of fermented product in different treatments %
N Without sterilization With sterilization
. Nitrogen
Material Durce pH=3 pH=5 pH=6 Average pH=3 pH=5 pH=6 Average
NHaNO3 88.0 78.6 69.6 78.8 66.3 63.2 56.5 62.0
(NH4) 2S04 88.1 78.7 64.5 77.1 76.2 68.9 63.0 69.4
Mixed NH4C 87.6 76.8 59.7 4.7 67.2 67.5 61.8 65.5
pomace  CO(NH2)2 74.1 73.7 59.5 69.1 59.5 58.3 55.7 57.9
Average 84.4 76.9 63.3 74.9 67.3 64.5 59.3 63.7
N
Without N 85.7 82.8 80.8 83.1 66.5 63.7 60.6 63.6
Pure N With N 72.4 70.1 66.5 69.7 58.6 58.2 56.1 57.6
pomace
Average 79.0 76.4 73.6 76.4 62.6 61.0 58.4 60.7
2.3.2 N 4 , N NHsNOs (NH4)290: NH.d CO(NH2)2

) 78.8%,77.1%,74. 7%
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69.1 %:; , 62. 0%,
69.4%,65.5% 57.9%, (N H4)2S0. [ |
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