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P- Table 1 Composition and nutrient levels of basal diets
T- P- air-dry basis %
T- 4 Items Content
Ingredients
Corn 26. 4
1.2 Soybean meal 9.5
1.2.1 Cp Limestone 0.4
Bone meal 0.4
NaCl 0.5
1.2.2 pH 25 Premix 0.3
Hay 62.5
1.2.3 _ Total 100. 0
Nutrient levels
- DM 89.8
1 TAA ME MI/Kg 8.1
6 mol/L HCI 22 h cr 108
RDP/CP 66. 4
0. 02 mol/L HCI Ca 0.8
835 P 0.4
2 - The premix provided following for a kg of diet FeSO,
- 7H,0 31 200 mg CuSO, - 5H,0 1 500 mg ZnSO, - 7H,0
A205/ 27 +120 A280/A205 17 500 mg MnSO,- 5H,0 7 800 mg 1% KI powder of 1
3 DH DH = AN/TN and Ca containing of 1% KI 17 000 mg Na,SeO; 4.3 mg
CoCl,- 6H,0 1030 mg VA 54 000 000 IU VD, 10 800 000 IU VE 1
AN TN
800 IU VK, 35 g VB, 2 g VB,15g VB,,0.03 g VB35 ¢
Calcium pantothenate 25 g Folic acid 0.5 g Antioxi-
1.2.4 % = g dmoze
x 100
1.2.5 4% HC - 4 3
4% NaOH 0.144 14 16 g/L
1
1.2.6 10%
NaCl
1.2.7 4% HCI
4% NaOH
3 4.5 1
1.3 0246810 12h
5 40 +2 kg 14 g/L
FAA
NH, Cl
M 450 kJ/kgW*” 1.4.1
350 mg N/kg W* " .2 M
1.85 M 1
4: 6 7 00 150 mL
16 00
1.4
P- T- P- 30 mL
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1.4.2
A
K,HPO, - 3H,0 382. 51 mg KH,PO, 292 mg
NH, ,SO, 430 mg NaCl 200 mg MgSO,- 7H,O
100 mg  Na,CO, 4 000 mg
1 000 mL CO,

Pfennigs B
Na, EDTA 500 mg FeSO,- 7H,0 200 mg MnCl, -
4H,0 200 mg ZnSO,- 7H,0 10 mg H,;BO, 30 mg
CoCl,- 6H,0 20 mg CuCl,- 2H,0 1 mg NiCl, -

6H,0 2 mg NaMoO, 3 mg
1 000 mL
C 25 g Na,S: 9H,0
100 mL 80 mL
100 mL
988 mL A 10 mL B
1h 2mL C
40 mL
Co,
39C
6 00
2 h 5
39C Co,
4
CO, 5 min
1: 2
15 mL
1 mL MEFS 4 mL
MES 35% 100 mL. NaCl18.0 g
0.6¢g 900 mL
1.0 mL
10 10
/mL =X/S xD x2 x1 000
X S
D

2 mL
pH7.6 1% 37C
0.1 mL

5 min
0.1 mL
37C 10 min
2 mL 10%
4 500 r/min
Ax A0

20 min
275 nm

carboxymethyl cel-
4

lulase CMCase Groleau
CMCase CMCase
D- G g min

pmol pmol/ g- min

2

2.1 AA CP
CP 61%
TAA 41. 864 mg/100 mgDM CP
46.52% TAA
40. 330 mg/100 mgDM
2.2
2 2
T- 56.95% P- 57% P-
60% T- 57%

UV-
190

3 AN/TN
p- 70.68% P- 53.77% T-
41.59% T- 55.08% > 6
AN/TN 50% AN/TN
T-
41.59% 50% 50%
4
p- TAA FAA
PAA 74.43 18.09  56.34
TAA FAA  PAA 56.09
27.19 mg T- TAA FAA  PAA
58.14 23.84  34.30 mg T- TAA FAA
PAA 44.87 22.39  22.48 mg
TAA  50%

mg P-
28.90
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4
TAA 74.43 mg
56.34 mg .
2
Table 2 Concentration of protein and enzymatic hydrolysis ratio before and after adding enzyme
% %
Ttems A280 A205  A280/205 _ ° , o
Protien concentration Enzymatic hydrolysis ratio
Soybean meal before adding enzyme 2.98 2. 42 1.23 0.013 -
Fish meal before adding enzyme 2.97 2. 04 1.46 0.010 -
T- T-soybean meal treated with trypsin 2.91 1.48 1.97 0. 0056 56. 95
P- P-soybean meal treated with pepsin 2.89 1.42 2. 04 0. 0052 60. 00
T- T-fish meal treated with trypsin 2.91 1.30 2.24 0. 0043 57.00
P- P-fish meal treated with pepsin 2.90 1.29 2.25 0. 0043 57.00
3
Table 3 The DH of soybean and fish meal hydrolated by proteinase
Soybean meal Fish meal
Items
AN TN AN/TN % AN TN AN/TN %
T- Trypsin treatment 6. 09 14. 64 41. 59 5.20 9. 44 55. 08
P- Pepsin treatment 8.80 12.45 70. 68 7.92 11.01 53.77
4 P- P- T- T-
Table 4 The total peptide-bound and free amino acids content in soybean and fish meal treated with
pepsin and trypsin respectively mg/100 mgDM
P- P- T- T-
Soybean meal treated Fish meal treated Soybean meal treated Fish meal treated
Amino acid with pepsin with pepsin with trypsin with trypsin
TAA FAA PAA TAA FAA PAA TAA FAA PAA TAA FAA PAA
Asp 8. 14 0 8. 14 3.08 0.37 2.71 4. 84 0 4. 84 2. 00 0 2.00
Thr 2.36 1.04 1.31 1.81 0.34 1.47 1. 68 0.71 0.97 0.51 0.03 0.48
Ser 3.39 0.51 2.88 2.79 0. 69 2.10 2. 06 0.37 1.69 0.51 0.03 0.48
Glu 12. 89 2.14 10.75 6. 50 2.19 4. 31 9.07 2.16 6.91 2.31 0.09 2.22
Gly 2.94 0.23 2.71 4. 06 1. 14 2.91 2.92 0. 58 2.34 2.27 0. 09 2.18
Ala 4.41 0.60 3.81 5.73 3.72 2.01 4. 04 2.31 1.73 2.54 0.61 1.93
Cys 1.44 0.59 0.86 0.97 0. 59 0.38 2.11 1.41 0.70 1.07 0.77 0.30
Val 4. 82 0.51 4.31 3.21 1.68 1.53 3.20 1.83 1.37 1. 64 0.89 0.76
Met 0.53 0.50 0.03 1. 00 0. 66 0. 34 0.48 0. 20 0.28 3.77 0.13 3.63
Ile 3.28 0.17 3.11 2.78 0.93 1.84 2.80 1.53 1.27 1.57 0.96 0.61
Leu 7. 44 1.16 6.28 4.53 2.38 2.15 5.39 3.70 1.69 2.01 1.31 0.70
Tyr 3.91 2.01 1.90 2.11 1.33 0.78 1.01 0.65 0.36 3.89 0.24 3.64
Phe 6.89 5.17  1.72 3.10 2.68 0.42 7.07 4.33 2.73 2.30 2.06 0. 24
Lys 3.82 0.20 3.62 3.78 1.26 2.52 7.00 3.06 3.94 15. 14 13.27 1.88
His 1.70 0.27 1.43 8.48 5.13 3. 34 2.09 0.53 1. 56 2.09 1.52 0.57
Arg 6.93 3.04  3.89 2.17 0.48 1.69 2.39 0. 47 1.92 1.24 0.39 0. 86
> 74.43 18.09 56. 34 56. 09 28.90 27.19 58. 14 23.84  34.30 44. 87 22.39 22.48
2.3
5
MCP
3000 u 6 ~8

NSC
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P <0.05
5 P- T-
Table 5  Effects of peptide-N levels of fish meal treated with pepsin and trypsin respectively on
bacterial protein-N production in the incubation mg/100 mL
Culture time h
FAA
2 4 6 8 10 12
Items PEP-N level g/L FAA-N level mg/L
0. 144 12. 62 6.75® 11.37™ 20.91° 15.52%® 7.83"®  4.69°
0 12. 62 5.17%  6.07% 13.49* 11.80% 7.40%¢  4.02¢
p- . ' )
] ) 14 1226. 49 6.86% 20.07° 25.79¢ 47.98* 37.02°  36.47°
Fish meal treated with ) ) ) ) )
pepsin 0 1226. 49 1.75°  5.10®  6.71*  7.11*  9.60° 8.23*%
16 1401. 71 15.17%  42.05°  46.37° 79.75" 59.28°  58.59°
1401. 71 5.70°  6.47°  7.57° 13.98* 5.36° 4.29°
0. 144 23.31 4.30°  5.62%  5.47% 5.39% 9 93% 8. 62"
0 23.31 3.23  3.23%  5.39® 5.39% g 56° 8.92°
T-
i ) 14 2266. 62 7.54¢  15.09° 21.99* 22.64% 20.48* 17.10°
Fish meal treated with ) ;
trypsin 0 2266. 62 8.62%  5.39°  6.91® 9.70* 5.39° 5. 38"
16 2590. 42 9.70° 23.71° 47.42% 47.91* 49.57*  48.38"
0 2590. 42 4.31°  11.86°  8.62° 3.23° 3.23° 3.24°
0. 144 1.05 3.35%  4.31*  4.64% 2.16° 1.62° 2.01°
1.05 1.24*  3.61"® 6.15* 1.08° 2.16®  1.08°
P- ) 14 102. 45 4.03°  9.40°  6.72°  4.03° 2.69° 2. 68°
Soybean meal treated with _ 4 b R d B
pepsin 0 102. 45 1.34 5.38°  4.03"> 2.69° 1.34 1.34
16 117. 09 7.55¢  7.54° 21.56° 36.66° 7.55° 11.85¢
0 117. 09 6.47°  5.39®  5.39° 10.80* 3.23° 2.94°
0. 144 5. 44 1.07°  1.62°  1.37° 10.28% 8.23° 7.60°
0 5. 44 1.84°>  1.08> 1.38° 7.54% 3.43° 3.75°
T- ) 14 529. 04 5.01%  9.55° 16.17*  7.55% 4.33%  2.16°
Soybean meal treated with _ . ) ; . .
trypsin 0 529. 04 2.86® 3.05® 4.32* 2.15® 3.25®  1.08°
16 604. 62 8.05"  14.21° 73.80" 45.62" 34.89°  28.05¢
0 604. 62 5.37°  8.05° 16.11* 10.05° 9.40° 8.04°

P <0.05
Values with different small letter superscripts in the same column indicate significant difference P <0.05 . The same as below.
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Table 6 Effects of peptide-N levels of fish meal and soybean meal treated with pepsin on protozal count in the incubation
x10"/mL
FAA Culture time h
Items PEP-N level g/L FAA-N level mg/L 2 4 6 8 10 12
0. 144 12. 62 0.58°  0.64° 1.00™ 0.86° 0.83" 0.53°
P- 0 12. 62 0.19°  0.76* 0.55® 0.29° 0.48® 0.14°
Fish meal treated with . . . . b b
pepsin 14 1 226. 49 1.54 1.41*  1.64 1.64*  0.69 0. 62
0 1 226. 49 0.73®  0.79® 0.91*  0.56°® 0.43°  0.36°
0. 144 1.05 0.52°  0.44°  0.62"% 1.06° 0.55°  0.48°
P- 0 1.05 0.21°  0.33° 0.45® 0.24® 0.26® 0.25%
Soybean meal treated with _ . . b . » N
pepsin 14 102. 45 0.68" 0.55" 1.07 1. 69 1.21 1.03
0 102. 45 0.83*  0.65™ 0.50"% 0.67* 0.29° 0.23°
7 P- P-

Table 7 Effects of peptode-N levels of fish meal and soybean meal treated

with pepsin on protease activity in the incubation

unit/ min * mL

FAA Culture time h
Items PEP-N level g/L FAA-N level mg/L 2 4 6 8 10 12
0. 144 12. 62 0.56™ 0.34°>  1.13*  0.65® 0.61"® 0.61%
P- 0 12. 62 0.30°  0.27°  1.00* 0.65® 0.21° 0.13°
Fish meal treated with ) _
pepsin 14 1 226. 49 2.38 2.01 2.14  1.80 2.08 1.58
0 1 226. 49 0.67°  0.38%®  0.47* 0.55® 0.81*  0.03°
0. 144 1.05 1.52°  0.78°  0.84° 1.94*  2.02%  0.44°
P- 0 1.05 0.58*  0.55 0.49™ 0.51™ 0.39°  0.18°
Soybean meal treated with b b . . . b
pepsin 14 102. 45 0.81 1.07 2.3 2.18 2.96 0.37
0 102. 45 0.03°  0.06° 0.46° 1.40° 0.71°  0.14°
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Study on Extracting Oligopeptides from Fish Meal and Soybean
Meal and Their Effects on Growth of the Rumen Microbes of Sheep
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Abstract The procedures and the optimal conditions extracting oligopeptides from fish meal and soybean meal were determined with
pepsin and trypsin treatments respectively by ultra filtration and ion exchange. In addition effects of the oligopeptides MW < 3
000 u on the rumen microbial growth and the proteolytic and cellulylotic activity in the rumen of sheep have been investigated. The
extracted four kinds of oligopeptides MW < 3 000 u were obtained from the treatments. The results showed 1 the enzymatic hy-
drolysis of fish meal and soybean meal was carried out at 37°C for 20 h optimum pH was 2 and 7 when treated with pepsin and
trypsin respectively 2 the rumen microbial growth was promoted by oligopeptides oligopeptides from animal feedstuff was better
than that from plant feedstuff 3 fish meal oligopeptides and the soybean meal oligopeptides could stimulate the growth rates and
increase the counts of bacteria and protozoa in the rumen. Fish meal oligopeptides and the soybean meal oligopeptides could promote
the activity of rumen protease slightly. Otherwise they had no effect on the cellulylotic enzyme activity. Chinese Journal of Ani-
mal Nutrition 2006 18 4 252-260
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