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ABSTRACT

This experiment was conducted to determine correlation between in vitro protein fractions and in situ
protein degradation rate with major dairy protein sources (soybean meal, corn gluten meal, cotton seed
meal, kapok seed meal and perilla meal). Five protein fractions were obtained according to the Cornell Net
Carbohydate and Protein System (CNCPS), and in situ protein degradation rates were determined by
technique using nylon bags incubated for 0, 4, 8, 12 and 24 hrs in the rumen of three Holstein steers.
Fraction A was highest in kapok seed meal (14.6%) and lowest in corn gluten meal (0.6%) (P<0.05). The
highest B1, B2 and B3 fractions were contained in soybean meal (8.27%), cotton seed meal (74%), and
perilla meal (40%), respectively. Corn gluten meal was very high in fraction C. In situ protein degradation
rate of soybean meal was 98%, highest among five protein sources, and corn gluten meal had the lowest
rate at 28%. Correlation analysis showed that easily soluble fractions of both methods, in situ protein
degradation rate and digestible protein fractions, and in situ protein degradation rate minus “a” and fraction
B2+B3 were highly correlated. These results indicate that in vitro protein fractionation can be used in the
estimation of in situ protein degradation.
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Table 1. Nutrient contents of experimental feeds fed to steers

Unit: %
Moisture EE CF ADF NDF
Timothy hay 12.22 8.38 2.15 25.13 32.53 56.27
Concentrate 12.10 15.58 3.00 7.19 13.67 26.06
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Table 2. Chemical composition of protein sources used for protein fractionation and in situ

studies

e Feedstuffs”

SBM CGM CSM KSM PM
DM 91.3 89.6 91.0 90.3 94.4
CcP 45.1 69.1 47.6 32.8 42.0
EE 0.6 3.0 0.3 8.2 1.0
CF 5.8 1.0 175 17.3 155
Ash 74 3.3 5.9 7.0 8.6
Ca 0.5 0.2 0.3 0.7 15
P 0.6 0.3 0.8 0.7 13

Y sBM, soybean meal; CGM, corn gluten meal; CSM, cotton seed meal; KSM, kapok seed meal; PM, perilla
meal.

Table 3. Protein fractions of protein sources

sBm? CGM CSM KSM PM SEM ¥
NPN 2 10.2° 06° 10.2° 14.6° 10.7° 1.27
SOLP 18.4° 4.8° 15.1° 19.0° 11.4° 141
NDIP 7.4° 439" 11.3¢ 20.3° 56.9° 5.15
ADIP 1.2° 425° 6.5° 14.2° 16.8° 3.82
A? 10.2° 06° 10.2° 14.6° 10.7° 1.27
B1 8.3° 42%® 48° 44%* 0.8° 0.72
B2 74.2° 51.3° 73.7° 60.7" 31.7¢ 4.24
B3 6.2" 15° 47" 6.1" 40.1° 3.83
C 1.2° 425° 65° 14.2° 16.8° 3.82

Y sBM, soybean meal; CGM, corn gluten meal; CSM, cotton seed meal; KSM, kapok seed meal; PM, perilla

meal.

2 NPN, non-protein nitrogen; SOLP, soluble protein; NDIP, neutral detergent insoluble protein; ADIP, acid

detergent insoluble protein.

9 A = NPN; B1 = SOLP-NPN; B2 = 100-A-B1-B3-C; B3 = NDIP-ADIP; C = ADIP.

& SEM, standard error of means.
a b ocde

| °F 56.9%= 7P =9
A%E 7P @ ktH(P<0.05).
29l ADIPE EFFHlo
, TIFEro] 12%% ¥
TH(P<0.05).

Agko 2 RE] @A fractions Al
A=Y, A fraction> NPN 3$H=fFo]ar, Bl
fraction> NPN-S #1<]gF soluble proteins &3}

L
L

Means with different superscripts in the same row differ significantly (P<0.05).
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Table 4. In situ DM and CP degradation rate and parameters
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QTHP<0.05).
F= Heh=

sBm Y CGM CSM KSM PM SEM?
DM degradation (%) 96.7° 45.1° 55.6° 53.1° 44.6° 3.61
a? 29.2° 2.6° 18.4° 24.0° 17.7° 2.39
b 70.8° 52.3" 78.3° 28.7° 36.4° 5.21
c 0.10° 0.07" 0.03° 0.21° 0.06* 0.02
CP degradation (%) 98.1° 28.0° 54.7° 86.9" 43.4° 4.94
a 7.1° 0.7° 10.7° 34.7° 8.8" 3.14
b 92.9° 85.1% 82.8% 50.4" 60.3% 5.44
c 0.11° 0.02" 0.03" 0.30° 0.05" 0.03

Y'sBM, soybean meal; CGM, corn gluten meal; CSM, cotton seed meal; KSM, kapok seed meal; PM, perilla

meal.
2 SEM, standard error of means.

® Values of a, b and ¢ were derived from the equation of P = a + b (1-e~*) (@rskov and McDonald, 1979).
P is DM or CP degradation at time t (h), a is the soluble fraction, b is the potentially degradable fraction

lsmdd c is the rate of degradation (/h) of b fraction.
a,bcde

Means with different superscripts in the same row differ significantly (P<0.05).
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Table 5. Correlation coefficient between in situ
CP parameters and protein fractions

Correlation

coefficient Probability

DM degradation vs CP

degradation 0.84 <001
a” vs A? 0.75 <0.01
avs A+Bl 0.66 <0.01
b vs B2+B3 0.04 0.876
a+b vs A+B1+B2+B3 0.16 0.579
CP degradation vs

A+B1+B2+B3 0.75 <0.01
CP degradation - a

vs B24B3 0.65 <0.01

YValues of a b and c¢ were derived from the
equation of P=a+b (1-e7%) (@rskov and
McDonald, 1979). P is DM or CP degradation at
time t (h), a is the soluble fraction, b is the
potentially degradable fraction and c is the rate of
degradation (/h) of b fraction.

9 Protein fraction A, non-protein nitrogen; B1, buffer-
soluble protein; B2, buffer-insoluble but neutral
detergent soluble protein; B3, neutral detergent
insoluble but acid detergent soluble protein; C, acid
detergent insoluble protein.
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