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HE. A4A4RM-SEAMEUNETER TE . A=HE. SRE . BEN. SRFL. £
B AFE EFNEORKRMEE (X% 454 88. 28,78. 83,79. 11, 75. 87, 74. 26, 59. 37,
82.16f1 84. 90, 5HE B HSEMEHE (V) MEIAXRRZENY=—34.27+1.29X (=0.72, P
<0.05) FERM-HEAMENIZEFAGN A0CKBIER AERXGREHEY 75 mg(pH
4.5, FriMEE @) . B EABE A& N 160 1U(pH1. 4 8 KCI-HCl ZMHD.

X@A. FAB-HEONE:; EORREE; FhAE8

B4 #S . S816

BEEEREE ZNAUNEAEMEARMEIYNEER, HEZF ETER
FBEHY, BRARE . T FREE LR F R TR0 5T B ERIMFEE FS R E R E
BEMGIEEMIMIT KRR, BREEABEEREEE B FESEFNEETIE
EH—RE g, BREREIRBERGE ER. EEZET, ABRETEERAEXEAN
BEHRRBENTRESS, BN REAE RO RBLERE. Hh THRMHEKS,
BERE —MRAE - EABFEERMEAEARRRSLENLE B, HEEHREE
FHTHER-SEOEE. AMANENENRA4ER-EEOBENEFHARERD
FREREE,UIR-FEEREEHFOEEFHAEEEOAEREN T,

1 HE5HE

1.1 HH FHEERE. DERREREARAGE FREEEN 1:1 500 BEKEE/g. W
B EEON, TR AR, BN 1:5 300, BWH 0. 05 mol ‘L™ Fri B =047
BB ,pH4. 5; 0. 05 mol L.~ 'HCI-KC] & ¥ ,pH1. 4,

Frlf s B TE A=HE GRS . SR EE EFE . £5F HE
RRSHENEEHREBELE SERBH T E R EEFIRERRYARET DY,
EFRBEREHZ 1.0 mm LAV FEYLEIBE .

1.2 EBF#%

1.2.1 SEEHBENENERE SBERI g EETEMEETEAE P, EMAS
A £ E®ER (10,30,50,75,100,140,180 mg) Y AP BREREL Z Wik 30 mL,7E 40 C T3¢
24h WERNYRERE REREEE.

1.2.2 BEEOMBEMENREE H3KR0.5g BERTEMERETERE D, EK1.2.1
K BLE(HPIEEBARVREER . BEMASAREELM IS RA1(80,120,
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160,210 TU)# KCI-HCl W, 7E A0CHERKBEK LS 24 h, 238, B kR E
Y IRERAEBNEREYNELRSR NMITHEANEARERER, BEXTHEE-§
EHGERPEEOBNRERE. X

1.2.3 FAAF4RS-SEOBENEARFTARSEORMEER REFUMREHEMNS
HEXM-BEABEHNEEE, 27 E 8 FE AT ERBLER, §E AR A
(3,7,12,24,36, 4 W EHRMFEHE, A HZHBMA dP=a+b(1—e™ ") (a HRHEREREHL,
b AR EREREER S v B b REMRER, P=a+ (bc) + (c+K), K F a9 SN B ) e b B
WE R E ORI, 3 5 R RARES RAE BT, IS IR 23k BRI AT .

2 HRSH®
2.1 H%kEsE itk %1 FRFEEBKEHEHANLOHLEHNER
. Table 1 Effects of different usage of cellulase on organic matter
# ]
f;cﬁ zg ﬁ: ?;Ei degradability of lucerne hay and Chinese wildrye
P .
T, A L R R 5 H .. B (mg) Amount of cellusae
B 4 B IR 5 1 T Item 10 30 50 75 100 140

L h 37. 66 44.73 46.72 . 90 48.03 46. 84
igj(, %ﬁ%ﬂy 75 mg B T Lucerne hay 48

H‘j‘ﬁm%ﬁﬁ$ﬁ§§ % & Chinese wildrye 22.58 26.54 29.24 32.29 26.45 27.75
KE BEXHHT

RE R TibFEFMAER SRS R ETEOBVIER, RESEEBOREREN
75 mg,

2.2 BEOQBREBTY ¥ HARBLESREORENMIERORELEONHER
#F FBSH4 KR TE  Table 2 Effects of different usage of pepsin on protein degradability
B, EBHEREEXLEEN of lucerne hay and Chinese wildrye pre-treated with cellulase

BN 160 1TU B K{H. 160 IU .Im =| ;] &®/1U Amount of pepsin
MENFEREHEAE 0w %
%mﬁf* E E Bﬁﬂ‘]ﬁiﬁ}ﬁ B TE Lucerne hay 89.19 89. 79 90. 76 90. 76
%(i 2) ¥H Chinese wildrye 65. 26 67. 40 67.53 64.71

2.3 HEkE-FXamk

R FEFAAZOAEME AEEXB-BEOMENESHEEANEORMERERNE 3.
P eABRBLER BHEEOBER, HEARRS R ARG REATIRARER
BH. AEK3ATUEN,.K HENREEFER KGNS EHRSERE K=0.02 it 89. 23%, 1 K
=0.10 BH{UTREZE 87.72%),

URERENESEBEERESR AEXB-FEOBENEHRRBES R %S
REXXRME 4. RPEIHE THEERE-HEOME =8 ELHE S LA K ERIERHN
RefRR 5 R B4R R B, MRAR 5 G R 45 1 et (B) n=6), NIZE 3,7,
12,24 /pEY R K=0.06,0. 10 BY BRI IE G R BEMX G % 0. 84 L 1), Poos-Floyd
% .Roe SAALEXE-HEOBLOEMGNESEOREER, LAEHEUNER>, A4
HRW-HEOMETSEOREREN, A HEAGC=2¢4h XE, r RRBHERMS
W IS RN, FHBhSAERMN K HEEFERLERK.
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®I3 FER-BEORBRZETRAREREANESRRBERDSHDLENER
Table 3 The protein degradability of forage and degradability model at various

by using cellulase-pepsin technique

% H BRTE  4A=rE  SRE Ve TP FY ' BRI £ cws EEE ¥
Item Lucerne hay Red clover  SCRY Brewer’grain s8¢ SB® Reed fescue
¢/h 3 86. 48 76.48 76.05 70.10 71. 29 52.19 80. 05 82.79
7 88.13 77. 96 79.50 74. 28 73.39 59.75 80. 77 84. 82
12 88.75 79. 30 79. 83 75.94 75.57 59.81 82.49 85. 04
24 89. 42 80. 28 79.97 80. 36 75.65 60. 43 82. 69 85. 24
36 89. 61 82.21 80. 89 84.19 77.03 68. 82 83. 47 88. 59
48 89. 98 80. 85 81. 89 84.19 77.99 68.23 83.84 85.91
2% Parameter
a 85.52 75.92 75.94 67.74 70.19 51,44 79. 04 83.15
[ 4. 49 7.01 6. 22 18.13 8.20 19. 49 20. 96 16.76
c 0. 0966 0. 0426 0. 0623 0. 0484 0. 0591 0. 0411 0. 0106 0. 0070
RSD 0.36 0. 46 1.01 0.28 0.74 2.20 1.52 0. 89
P® K=0.02 89.23 80. 69 80. 65 80.57 76. 32 64.55 86. 29 87.49
K=0.06 88. 28 78. 83 79.11 75,87 74.26 59. 37 82.18 84.90
K=0.10 87.72 78.02 78.33 73. 65 73.23 57.12 81. 04 84.24
NY® aff 47.03 31.03 47. 36 5.53 37.74 17.44 25.31 35.98
PO 77.47 80. 08 84. 40 46.02 66. 28 40. 24 65. 07 69. 84

@ Soybean crude residue; % Sorghum silage; EChinese wildrye; * Smooth brome; 3 Bk #] [ #8 % (Degradability by
cellulase-pepsin technique) ; ® Jg # 4% (Nylon bag technique) ; 7 J& J 4% #1 F# #% 38 (Degradability by cellulase-pepsin tech-

nique) ,

FE A4 EM-BEOBENSETENEORYE LN ERREREGE D, L. 4T
B EFBAESRESHHE, A4 88- 5 EABN e HEA RS mEn, gHTarat
PR (A4 RKB RIBRAME.

HAERE-HEOBEIE MR E O RIREERT S « EREE TR 4 o« (HGE
3), XFTRERTEH /N EE S, B ERIRES M RESHEE A RS %R . EFEEH
-EEAEET, FHIEEELE. 5558 NDF 4 8SE %, BHESEAEKR
BEHE, EIAT A PR R o [E 45 T 378 1 k8 NDF 4 & &8 # 4. T Pichard &%
B1,NDF && RESRE 1R REfFIEEARCA, XA 4 BB B B OB AT fh il Y
a HEE",

3 &ig

VLR e 4eth 45 RAES B, n BT Rl 740 28 (300, Wi vT R BE W4T de £ 8- B S A By
I 5 e e 48R R AH DG . (] B fil 00 0 B g s 2R R U R RN L (B R A T B B K B R
BB, ATBUEFREE N 24 h f{H, ERFEF R A0 CKIBREF FEEBEEHE Y 75 mg
(pH4.5, FrEREZHH)  HEHBAE N 160 IU(pHI. 4 B KCI-HCl 1) .
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%4 FRARB-NEOWENEETDERREO SERBREE G NEMKEX
Table 4 The regression of protein degradability between cellulase-pepsin

technique (X) and rumen nylon bag technique(Y)

mW H EHy# HX R B ¥
Item Regression equation Relationship RSD
n=8 BI2FBIEN (HE 1+ M#EZ) All of forages
t/h 3 Y=—18.37+1. 14X 0. 76 (P<0.01) 11.14
7 Y=—38.28+1.36X 0. 74(P<0. 05) 11. 48
12 Y =—38.20+41. 33X 0. 73(P<<0. 05) 11.58
24 Y=—29.004+1. 20X 0. 66 (P<0.05) 12.88 -
36 Y=—37.09+1.26X 0.53(P>0.05) 11. 47
48 Y=—44.32+1.35X 0.56(P>0.05) 14.19
PO K=0.02 Y=—34.2341.24X 0. 62(P>0.05) 13. 42
K=0.06 Y=—34.274+1.29X 0. 72(P<<0. 05) 11.91
K=0,10 Y=—30.48+1. 26X 0. 74(P<<0. 05) 11.42
P—a & NY—P® Y=-—18.364+1.15X 0. 78(P<<0.01) ’ 10. 63
P—a & NY—a® Y=—80.16+0. 83X 0.62(P>0.05) 12. 26
n=6 BIWEBKCREN+TH) Grass family+legme family
t/h 3 Y= —9.4341. 01X 0. 87(P<C0.01) 7.62
7 Y=—25.64+1.19X 0. 84(P<0.01) 8. 46
12 Y=—28.3241.21X 0. 87(P<C0.01) 7.83
24 Y=—30.23+1.23X 0. 88(P<C0.01) 7.56
36 Y=-—-56.42+1.51X 0. 82(P<C0. 05) 9.01
48 Y=—60.07+1.56X 0. 83(P<C0.05) 8.84
PO K=0.02 Y=—33.62+1. 24X 0. 81(P<C0. 05) 9.30
K=0.06 =—25.92+1.19X 0. 86(P<C0.01) 8.05
K=0.10 = —20.58+1.13X 0. 87(P<C0.01) 7. 84
P—a & NY—P® Y= —7.75+1. 00X 0. 87(P<C0.01) 7.72
P—a & NY—a® Y=—13.92+0. 62X 0. 75(P<<0. 05) 7.61

DN A% 1= 1ty B 4% X (Degradability by cellulase-pepsin technique)

ORMMIY o (H-5 2 A % W K H] £ (The relationship of the “a” by cellulase-pepsin technique and the degrad-
ability by nylon bag technique).

OMMILNY a 50 B8 a #9432 (The relationship of the “a” by cellulase-pepsin technique and by nylon bag

technique);

# % x W
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Estimating of the Protein Degradability of Forage
by the Cellulase-Pepsin Technique

Yan Pinxun Feng Yanglian Mo Fang Yang Yafang
(College of Animal Science and Technology, CAU, Beijing 100094)

Abstract: The protein degradabilities of lucerne hay, red clover, soybean crude residue, brewer’s
grain, sorghum silage, Chinese wildrye, smooth brome, reed fescue were 88. 28, 78. 83, 79.11, 75. 87,
74. 26, 59. 37, 82.16, 84. 90 per cent, respectively, estimated by cellulase-pepsin technique. The regres-
sion equation of protein degradability between nylon bag (Y) and cellulase-pepsin (X) techniques was Y=
—34.27+1. 29X (r=0.72, P<C0.05). The incubating condition of cellulase-pepsin technique is pepsin
(160 IU/0. 3 g sample ) dissolved in KCI-HCI buffer, incubated at 40°C, pretreated by cellulase(75 mg) in
citrate buffer at 40C.

Key words; cellulase-pepsin; protein degradability; forage



