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mL PDA 28 ) pH4 ,
3d T2, Ts, To, T2 2 9x ( pH= 4);
10%,2 5x 10°,2 4x 10° 2 1x 10°L "' pH 6 : (CalOH)2, )
123 Tw 28 pH pH= 6( )
T , 150 124
mL : (Tw 64x10° 126
LY 100 : , /%= ( /
124 )% 100%”
(A ) 127 ,
®B ) : Q3mm Q 5000¢g ,
, (CK) 10 mL, CaClz 1 mL,
(A ): 50¢g 10% Kz2HPO42mL ( ),
, 15min, / 50 mL
NHNOs( + NHNOs+ , NHZ,
) 59/ ; , 13mL  H.9.3
sSmL , 5mL g , , 120
2mL UA8 , 24 h, , (6]
, , 28 3d 3
® ): 50g 5
, 121 40 min,
NHNOs 5gi , 21
1 A
125 pH pH= 4 B ’ ’
pH= 6 , (
1 ( 3d)

Table 1 The grow th condition of stains tested in different treatments (culture 3 days)

®)

Pomacew ithout sterilization (A ) Pomacew ith sterilization (B)
(Tn+ UASB) (Tn+ UAB)
Stains Single st(aTinn 2T n) '\(/lTi:fd Uit\ag)] Single St(aTir?)(T") l\(/ITinx+ed Uiaéi;)1
W ith W ithout W ith W ithout W ith W ithout W ith W ithout
nitrogen nitrogen nitrogen nitrogen nitrogen nitrogen nitrogen nitrogen
T2 - - + + + - - +
Ts + + + + + + - - + +
To - - + + - - +
T + o+ + +
T17 + + + +
UAS8 ++ + + + + + + +
CK

B + + +
Note - ,+ ,+ + and + + + indicated that medium had no notable change, stains began to grow, stainswas clear to observe and stains

was very lush
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22 36 49g/kg 91 9% 251g/kg 64 0%
221 2 A B
2 , , ( +UA 8)
A , VA B
: 56 8 g/kg 127 9% 36 4 g/kg
25 1 g/kg 56 5% 14 0 g/kg 91 9% ,A B
31 7%, UAS8 6l 2 g/kg 137 8% ,
34 0g/kg 77 1%; , , , :
UAS8 , ,
56 8 g/kg 127 9% UA 8
17 59/kg 32 7% B , A B
, 251 96g/kg 612 35 4g/kgA
9 6 B ; A B
g/kg 24 2% 40 g/kg 10 2%, UAS8 2 ,
35 49/kg 103 5% 30 8 g/kg
78 6%; UAS8 ,
2
Table 2 Theprotein content of fementation product of stains
@) ®)
Pomacew ithout sterilization (A ) Pomacew ith sterilization (B)
(Tn) (Tn+ UAS) (Tn) (Tn+ UAS)
. Single M ixed stai Single M ixed stai
Fem entation stain (T.) (Tns UAS) stain (T.) (Tn+ UAS)
With  Without With  Without With  Without  With W ithout
nitrogen _ nitrogen _ nitrogen _ nitrogen _ nitrogen _ nitrogen _ nitrogen _ nitrogen
| /(g kg 1) 251 14 0 56 8 17.5 a6 40 36 4 251
ncrement of yeast
/% Increment rate of yeast 56 5 317 127. 9 397 24 2 10 2 91 9 64 0
UA8 /(g kg 1) Incranent of UA 8 61 2 340 - - 35 4 308
UAS /% Increment rate of UA 8 1378 77.1 - - 103 5 78 6
2 (D) 44 4 44 1g/kg;
396 392gkg (2 = - : S%= ( /

) x 100%

Note (1) The protein content of treatment adding nitrogen and w ithout nitrogen was 44 4 and 44 1 g/kg resectively, pomace did not
sterilizate and inoculate; The protein content of treatment adding nitrogen and w ithout nitrogen was 32 6 and 32 2 g/kg regectively, pomace
had been sterilizated and did not inoculate (2) Theprotein incranent of fermentation product= treatment of non inoculation-treatment of inocu-

lation; The increment rate of fermentation product/% = (the protein increnent of fermentation product/treatment of no inoculation) x 100%.

222 61 6 58 1g/kg,
3 , A B , 3 5g/kg
, UAS8 6 0%; UAS8
A : 105 6 78 1g/kg
B ,
101 2 69 5g/kg, 76 0 49 2 g/kg,
31 7 g/kg 26 8 g/kg

45 6%, 54 5%,



64 3 43 2g/ka, :

21 1g/kg
48 8%:; ) ,
750 70 0g/kg :
3
Table 3 Theprotein content of fementation product in differment treaments
(Tn) (Tn+ UA8) -
Single stain(Tn) M ixed stain(Tn+ UA 8) M ixed stain-single stain
/ / / / With W ithout
T reatment Stain (g (g AN/ (g- (o N/ nitrogen nitrogen
kg ) kg H) (g MN% kgb) kgh) (g AN %
With W ithout kg 1) W ith W ithout kg 1) A . A .
nitrogen nitrogen nitrogen nitrogen (9_'1 A% (9'1 A%
kg 1) kg 1)
T2 65 6 575 81 14 1 103 8 60 0 43 8 73 0 38 2 58 2 25 4 3
Ts 719 59 4 12 5 210 104 4 64 4 40 0 62 1 325 45 2 50 84
To 67. 5 56 9 10 6 18 6 98 8 6Q 0 38 8 64 7 313 46 4 31 54
@) T2 70 6 6Q 6 10 0 16 5 92 5 63 8 287 45 0 219 310 32 53
Pom ace Tw 7.9 560 159 284 1063 600 463 772 344 478 40 71
w ithout
sterli A verage 695 581 114 196 1012 616 396 643 317 456 35 60
zation value of
yeast
UAS8 105 6 78 1 27. 5 35 2 - - - - - - - -
CK 44 4 44 1 - - - - - - - - - -
T2 48 8 43 1 57 13 2 77. 5 68 1 Q4 13 8 28 7 58 8 25 0 58 0
Ts 48 1 45 6 25 55 85 6 69 4 16 2 23 3 375 78 0 23 8 52 2
To 59 4 44 4 150 33 8 70 0 54 4 15 6 28 7 10 6 17. 8 10 0 22 5
®) T2 45 5 42 5 30 71 72 5 65 6 69 105 27. 0 59 3 231 54 4
Pmtice T 44 4 40 6 38 94 74 4 63 8 10 6 16 6 300 67 6 23 2 571
W1
sterili- A
zation verage
o s 492 432 60 139 760 643 117 182 268 545 211 488
yeast
UAS8 750 70 0 50 71 - - - - - - - -
CK 39 6 39 2 - - - - - - - - - -
CAN= - T AN %= (AN/ ) % 100%; A= - T A%= (A ) % 100% 5

Note AN = treatment with nitrogen- treatment w ithout nitrogen; AN %= (AN /treatment without nitrogen) x 100%; A= treatment of
mixed stain- treatment of single stain; A% = (A/treatment of single stain) x 100%. The same as table 5

223 : A
3 : : ,
A , CAN,
695 581 ,
a/kg, 224
11 4g/kg 19 6%; UAS8 3 : A
105 6 78 1g/kg, B , A
275 B A B
g/kg 35 2% , 69 5
101 2 61 6g/kg, 49 2 g/kg,
39 6 g/kg 20 3g/kg 41 3%;
64 3% , UA S8 105 6 750

: B g/kg,
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30 6g/kg 40 8% , 5
) UA8 A
B 226 pH
A 4 1 L
, pH4 pH6 A ,
) B pH=4 pH=6 |,
’ 101 2 75 9g/kg, « )
pH= 6 25 3 g/kg,
, 33 3%;B ,pH=4 pH=6
76 0 519
225 a/kg,
3 , 24 1g/kg 46 4%,
: UAS8 5 pH= 4
; ’ pH
A , 4 5 pH 4,
UA8> T8, T17>T12>T9> T2 ,
B
4 pH
Table 4 Theprotein content of fementation product of different pH pomace
®)
Pomacew ithout sterilization (A ) Pomacew ith_sterilization (B)
/g kg Y /(g kg )
Treament Theprotein oontent%f fegr]mentation Theprotein oontent%f fegrmentation
A% A%
pH 6 pH 4 A pH 6 pH 4 A
T2+ UAS8 72 5 103 8 313 43 2 56 3 775 21 2 377
Ts+ UAS 76 3 104 4 281 36 8 51 3 85 6 34 3 66 9
To+t UAS 775 98 8 21 3 27. 5 45 0 70 0 25 0 55 6
T2+ UAS8 81 3 92 5 11 2 13 8 62 3 725 10 2 16 4
T+ UAS8 719 106 3 34 4 47. 8 44 4 74 4 300 67. 6
A verage 75 9 101 2 25 3 333 519 76 0 24 1 46 4
of yeast
CK 42 0 44 4 24 57 385 32 6 11 29
i A= pH4 - pHB i A%= (A/pH6 ) X 100%

Note A= the protein content of pH 4 treatment-

treatment) x 100%.
23
231

94 2% 60
34 0%,
B
A

232

97 0%,
2 8%,

the protein content of pH 6 treatment;

3 0%;
62 2%

UAS
81 0%,

A%= (A/ the protein content of pH 6

94 2%
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18 8%, 36 9% B
30 2%; A , A ;
60 2% 82 4%, ,
22 2%, ,
5
Table 5 Rateof Recovery of femmentation product in different treatments %
(Tn) (Tn+ UA8) -
Single stain(Tn) M ixed stain(Tn+ UA 8) Single stain- M ixed stain
T reatment Stain . . . . W ith W ithout
With W ithout AN MAN%  With Without AN AN % nitrogen nitrogen
nitrogen nitrogen nitrogen nitrogen
A A% A A%
T2 96 5 98 9 24 25 66 6 82 3 157 23 6 29 9 44 9 16 6 20 2
Ts 89 3 91 8 25 28 61 4 82 2 20 8 339 27.9 45 4 96 11 7
To 96 5 97. 3 Q8 Q8 59 4 831 237 39 9 371 62 5 14 2 17 1
@) T 90 8 98 3 75 83 57 3 819 24 6 42 9 335 58 5 16 4 20 0
Pom ace T 98 1 98 6 Q5 Q5 56 0 82 4 26 4 471 42 1 75 2 16 2 19 7
w ithout
sterili- A verage
i 94 2 97. 0 28 30 60 2 82 4 22 2 36 9 340 56 5 14 6 17. 7
zation value of
yeast
UAS8 62 2 810 18 8 30 2 - - - - - - - -
CK 995 996 - - - - - - - - - -
T2 98 4 99 4 10 10 79 5 817 22 28 18 9 23 8 17. 7 217
Ts 98 7 99 1 Q4 Q4 72 8 819 91 12 5 259 356 17 2 210
To 97. 9 98 5 Q6 Q6 89 9 92 5 26 29 80 89 60 65
®) T2 9 7 99 3 26 27 80 4 83 3 29 36 16 3 20 3 16 0 19 2
Pomt?]‘?e Ti7 99 1 99 4 Q3 Q3 87 6 91 0 34 39 11 5 131 8 4 92
wi
sterili- A
zation verage
®) value of 98 2 99 1 Q9 Q9 821 86 1 40 49 16 1 19 6 30 35
yeast
UAS8 81 3 87. 0 57 G 6 - - - - - - - -
CK 100 100 - - - - - - - - - -
233 5 ,
A B
A B (2)
94 2% 98 2%, UA8 CAN, :
62 2% 81 3%
A B , (3) )
97. 0% 99 1%, UAS )
81 0% 87 0%
A B ) ) )
60 2% 82 1%, (4) UAS
82 4% 86 1% 5 ,
A B ) )
3 (5)
(1) :
; (6) (pH 4) :

(pH 6),
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T he fetmentation of fresh pomace producing feeding-protein

CHANG Xian-bo', XUE Quan-hong',L A | Hang-xian",
Y UE Tian-I¥, X IN Jian-kang'
(1 College & Resources and Envirormental Science,N orthw est Sci-T ech U niversity o A griculture and Forestry, Yangling, Shaanxi 712100, China;
2 College d Food Science and Engineering,N orthw est Sci-T ech U niversity o A griculture and Forestry, Yangling, Shaanxi 712100, China)

Abstract: The effect was studied by mixed culture on adding some inorganic nitrogen and inoculation
about feeding protein content of fresh pomacew ith sterilization andw ithout sterilition The result show ed:
The protein content of fresh pomace inoculated w as raised ranarkablely, in w hich thew ithout steriliza-
tion and incoculation w ith A pergillusUA 8 increased by 137 8% comparedw ith no incoculation in the fer-
mentation The protein content of fresh pomace after adding inorganic nitrogen w as higher than that
w ithout inorganic nitrogen, the fomer that was not sterilizated and inoculated w ith A ergrillusUA 8w as
35 2% higher than the latter. The protein content decreased after the fresh pomacew as sterilized The
protein content of fresh pomace inoculated w ith A ergillusUA 8 and added inorganic nitrogen w as 105 6
and 75 0 g/kg, in which the sterilizated was 40 8% higher than that w ithout sterilization T he rate of
recovery and the protein content w ere contrary. During the fetm entation of fresh pomacew ithout steriliza-
tion, the protein content of fresh pomace that inoculated w ith A spergillusUA 8was 105 6 and 78 1 g/kg in
the circum stances of adding inorganic nitrogen and no nitrogen, and its rate of recovery was 62 2% and
81 0% regectively. The protein content presented the tendency of pH4> pH6 in the fementation The
protein content of fresh pomacew ithout sterilization and inoculation w ith yeastwas 101 2 and 75 9 g/kg
at pH4 and pH 6, 0 the protein content in the product exceeded 33 3% by natural acidification of pom ace
Key words pomace feeding-protein; feed fementation; single cell protein; olid fementation; yeast;
A gergillus niger



