FORTFE I B MRt 5 8 (R TR &

Foeil gkt AN mo4 T T OSkRT bR
CRIBARME R BB AROR 2 e, 157K 150030)
W AR B ERR TR IR B PR 5 LR A P4 A DG, Sl
DR IRECR A B R ASVEIE 11 Fh ORI TR B 5 DA R P Bk R 4R X8 B
fif e, FEF HBE R R e AT VR, R A B AR R 4T 21 i (Fourier transform  infrared
spectroscopy, FTIR) FiARN T KEFIAE MR A4 (B 14 BT o8
Jies BB AT SRR, W 1 0 m 2 S T R A %% (DMep) 1
BEMIL (r=—0.71, P<<0.01), 5 HPhsk2F 408 18 B Al 5 7 B AR 22 (NDFo) (r=—
0.52, P<<0.05). ANAP&f#EEE4 (NDF,) (r=—0.46, P<<0.05) A Wik [ 4. 114
R0 5 EL 43 301 55 T4 S R B A 4> (DMIa) (r=0.57, P<<0.05). 2384 fE 5 (DM (r=
—0.55, P<<0.05) RFAMRK, SEBAFAAFEMIS (CPy EFEH K (r=—0.50, P<<0.05),
SR ARA GRS (CPep) #T A (r=0.38, P<<0.10); a—BZ RIS 4 B 5 T 5 A
A MR (DM BB ZEAHDE (r=0.59, P<<0.01), S AFPEEMRETY (CP) WM
K (r=0.45, P<<0.05); o~ 4ZHER BT 1)U o b5 40 I 18 o B0 43 1 P A 26 (DML
PR ZEAHSC (r=0.59, P<<0.01), 55 & 5185k B i 7 I PR 2 (CPe) B2 AHK (r=0.57,
P<0.05), 5 CPep REMIE (r=0.43, P<<0.05); &[5> T 454 5 85 (7 18 3 B A7 43
(CPp) P SEIR LT dEDRIE PR AR 4> (NDF2) 183 B AR ER 4> (NDFy) FETEAHIE (P>0.10).
TR A 4> T45 5% DMep (R2=0.50). CPep (R?=0.48) #LA Ul WIBIER, AL
FUF FTIR AR 5347 T KT8 B B 5 HC AR A 40 45 M A DG 1, RS [l 7 72,
FFRI 3 B R R FOR T IS FRN BT DOd . JERER 0T, AT DA% Gedl 243
PTFERF . P77, PRI Qe ah .

ek H #: 2015 - 12 - 21

HEEH: ERPEIHARIERIE (CARS-37) 5 FEX ALY A3 15 4= K 401 77 50
TR e BSOR) R R EE R 5 7R 9 (2012BAD12B05-1) 5 ZARIbAR N K5 4 A4 R i H
(14QC14)

fE& i r: EWBRIL (1990—) , Zz, RILAARMTA, WiLatsl, WHk=zhPE i 5
BLRLERE . E-mail: wangxiaofan0220@163.com

*EEEH: KRR, #Hex, AR, E-mail: zhangyonggen@sina.com; ¥hiti, FIZ
¥, WA S0, E-mail: xinhangshu@163.com



B BT BRI RO ROR s RO HORME: ZoTEIA
RS S816 ERbRIREG: A XEZw'S: 1006-267X(2016)00-0000-00

RAEN A TR KO8 7 7 B RN IR A sh VR A REEAT 75 0 B R R A, RIS 22
—AMEERL PRI RS HER DT A AR DB R AR SR ME R H AT RER X A3
KA HITARLEEAT A2 73« IR T B AR P ANV AR IR RO & 988 1 AR 1k T LR i T )
EFRUME, WAL IR 7 WA DL R S RE . RCTT, TR AP S E R, 1R M
A E B B ORI AR R 2B

Yu ZEELE O B MM A S 2 MR RS (R K2 #ATH
B, R E AR AR, MR AR R T A AR . Liu S5 0EIERT
TP RIS ) i A R R 22 B 2 A ORI, (H B R P D 22 5 3 . U mT L, ARGERIAL
M T IFAE R PR R BN E AR T BR 1 T N AR S M AN BRAR R, X REDI 2 A
IAHRME R, kR EA AL T4 5EFRIE A RR R RO, 55 EEE
B IHAR LT A6 (Fourier transform infrared spectroscopy, FTIR) AR % 85 4 i
TG E RIS JI T B FTIR S W B R —Fl ] DUE R R 5 43 G5 K45 1
ff, Pk, B BIRREEE/NAST BRI, PR A AL 5 HARE 15 T 45
R, PTUMAAEMRR RO E B 5 . BN, B AR X Al 1 (3
% 80%IK] C=0 FI 20%¥¥] C—N HZAFHRAIA D FIBEIZ 1T (EZh 60%N—H 2 Hifikz)
A1 40%F) C—N RN ED B Bz [ h & E 7> T —REH T EAE o-IRE. B-
PrafbEN B ToRIA IS8, B — AN RE IS RE AR I B IR oy SR ek
BE MR,

FTEL, ASCEAER AT FTIR SAXS FKT5 Wt AT o6 i 4948, 76 285 B o X3 Ot i sk
BETT 5 R B AR AT A OC R [N M, R TR T2, DMR R SR I8 H iy
TFERRHE R A 5 IR B PR — AR R
1 MRS I7%

1.1 iRXgRE

ARIGFTIEFH M EREE (=11 RET 201445 HE 9 H, REM SN T IR
BRI FEFFIA/R T RIRIT I WIA- 3708, RPN 1.

KETEHFEMZIT 65 CHET 48 h, it 100 HIMGE, HTO6IESHr: B 1 mm
W, AT e 2 mm WG TR B R AR

F1ORPER AL



Table 1 Basic information of experimental samples

B AKFW S Corn silage No. 77 Producing area s Variety
1 MRV (TLHD 55k 335

2 I R TH FHJG 15, &k 17
3 N KT &% 17

4 W IRV T LRSS

5 FFMRT Ca R RE{L 23

6 AR CEHD FHYE 15

7 KPR bt 1% 14

8 KPR CRERAA%D Pz 14

9 AGPETT (LD B 32
10 XS P T @R 7. BH10
11 g 4D % 23

1.2 RIS
WIOIE A 3 Sk K AT B R O B TR 4 4, T ARAC AR R 27 g S 3k gk
AT980 B BRI o I 2R I P KR 2 MR R I W A T SR Ak O, X e PR 2 e A% Y R /K T L3R
2. RIWIFAEH T 08: 00 il 16: 00 1AMEAAM, FH HIYUK, FAEE,
F2 RBRAR L E AT QAT

Table 2 Composition and nutrient levels of the experimental diet (air-dry basis) %

TWH Items :

JitS
e

Content

JEAL Ingredients

2K Corn 13.18
%k Wheat bran 3.74
PEE Molasses 0.99
SAH Soybean meal 3.13
T Dried distillers grain 5.35
Fi¥FHFA Cottonseed meal 2.08
EREF4ETRL Corn fiber meal 7.42

E KRR Corn germ meal 4.94



FEEL Premix? 0.50

2£¥ Chinese wild rye 42.87
E K Corn silage 15.80
%1t Total 100.00

B 75KF Nutrient levels?

FEPERE NEL/(MJI/Kg) 5.4
FLIE AR CP 14.4
HPEE 4T 4E NDF 49.2
Fa ke 4T 4k ADF 30.6
£5 Ca 0.6

D&ET o TR AR &5 Contained the following per kg of the premix: VA 800 000 IU, VD 700 000 IU, VE
10000 IU, Fe1600 mg, Cul500mg, Zn 10000 mg, Mn 3500 mg, Se 80 mg, |120 mg, Co 50 mg.

PR RELO TR, HARNSLIME. NEL was a calculated value, while the other nutrient levels were
measured values.
1.3 sk
131 HRFR I HIE Fibn BT

TH)5 (dry matter, DM). ¥ 5 (crude protein, CP) [Il5E 2 I AOACII) J5i%,
BRI 4T 4E (neutral-detergent fiber, NDF) ()]s 21 Van Soest 52U 515
132 JWEReRiEx

MR Peng S5 RAR) R B MM RS0 77, MREX 7 g ZE A0 RS0 R 20 RO LR A
50 um. "K/IJy 10 cm>20 em (A E R R 48 b, MR R4EERAE 1 2 om kLR 4F, M5
ST N HIRE S 5 48 TR L1208 19 mglem?. REFPAE AR 3 ANE A, TEIAIMR AT H4
URUCAN s[RI ERCEE R R0, o B 47 1) JE T AR BE LN ARS Dy 45 cm>45 em (19 B I JE b,
FEH 90 om KA 47 [ /1R B b, JpRilEER 72, 48, 36 24, 16, 12, 8. 4. Oh.
B BRI TA) R B b R R A H AN 28 A~ B R R E AR (BUEE 0 h) HEE
ROKT #ivge, BRI, JEAE 65 CHIZAT THT 48 h BIHE, kil 5 e iR =,
PG 1 mm PG, T3 AR RAFE AR
1.3.3  HLAMHERE HA

IR X 39 BRUKER ALPHA HTZL41 I (1 [E A7 & e G AL 2R A 5D


http://www.haosou.com/link?url=http%3A%2F%2Fwenku.baidu.com%2Fview%2F6828fc49767f5acfa1c7cd43.html&q=tensor+27&ts=1442521176&t=ef7d47ccb028851759d40fbecc8c2ce&src=haosou

W62 AR S PI JT%, AEAMET TR TR T, DAL Ouiliai) fF
NE5, K2 mg #Edh S 200 mg IRACEIAE IS IEIT PR R T 00 L IR SIIFIEAT IR A, TR
AR REAT BT o SEREREAR I AR 1 B E S S I Kim SERAR RIS . 3958570 Dy 700~4
000 cm™ (B 1), FH#RBON 128 Ik, n#FF N demt, HAMFERESRAES K (K 2), E
52
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Fig.1 The regionofamide I andamide II of FTIR protein spec spectroscopy in 11
kinds of corn silages

14 HEEIHE
141 PRI S S H o

BRI B R ZE (%) =100% LR BT — BB 3 B PRy b

W5 Brskov SEPEIE 1R B ) /1A B AR B TH 5T Y=a+b (1—e ), . Y N
JEESAETE 1 P R I A €58 TR MR B R (%), a NPUEFREAFA Y (%), b AR
BERRER 7> (%), ¢ I FEAR AR R A A (%/h), t 9 B I IE) (h), TFaXF.

AR AR u=1— (at+b), X u AAATEEMES D (%).

TR U E AR 2T R AN ED=a+[ (b>e) [ (c+k) 1, X k A BINL#EZE, K
0.031/h%, ED N HFEMR (%).
142 HLAMEHE T

FIFH G Ab 3 44 Ominic 8.2 (Spectra tech, Madison, WI, USA) Xtk 25 ()i X
IRIEL X B (1 720~1 480 em™) BEAT 70 Afr, JEr X B 1 47 5 ek 114 AT L AR I
IR 1 X BT B S Ab i, JExs TR SRS AT T, SRS R JE O N & T



TRGERAI B R, o M2 IAE 1 658~1 648 el B P& INAE 1 640~1 620 cmt ik
Bto ASTREG o AIRTEERG [ A7y WRAG [ A7 (K0 . DA, Wemmbl . WAL, DARE AR —
REEH o MRNE B-HTBIINER . MR LEAT T, R EKE N E AR T4 S H
THIRR - RLER (AR DA K PSR e 4T 4980 R s M R SR E AR SRR R
143 HAEGIT 5

FiI Excel 2010 #EAT 4R (0125 %3, I SAS 9.2 #fFH #) PROC MIXED F&Ft k7
TR S AR P T I S B (PRI R AR o MRl PR 40 o 19T B0 0 IO B 2 . AT
BEMRSY . AR FE AR IR s (e T 7. R LA e A, e
WAL LRI s b, R o MR E . B—HT B Ml W Lk) JE4T 404, B PROC CORR
FEFP A3 AT B B M 5 B (OGS SR 1) Pearson #H6ME (P<<0.01. P<<0.05. P<<0.10
A P>0.10 73 MR R FEARDG . ARG, B THRAMAM K, JFH PROC REG FRFF#EAT
ZItEIHH (R2<0.2. R2<<0.4. R2<C0.6 fll R2>0.6 /B NI A A s ER
ERIBRIA D .
2 HR50H
2.1 JRH BEMRRRIE S AT T AR SRS B
211 I3 H BRSNS R

11 FhFK TR E ARSI E B 3. I, TR B BRI DR B A0 4
(DMa) 7 14.86%~32.80%, T¥5itgigfE##7> (DMy) N 43.58%~67.36%, 45 18
e Ff 0 2 (1) AR A3 32 (DML A 1.46%~4.93% , T4 A AT B A 4 (DM A 11.75%~31.16%,
TWRA K5 MAZE (DMep) A 40.99%~54.58%. & TR B Al e e HROd BE F0 7 (CP)
N 35.80%~61.02%, & [ISIHEFFAREE > (CPy) A 12.24%~46.09%, & )5 15 3 B A0 4>
IR fFE S (CPe) N 0.85%~7.07%, HHBIA A AR (CPyw) 7y 10.41%~44.66%, HH
Ji A R f# % (CPep) 9 45.85%~69.35% . H LI £T L5815 B fd s PR Dok P 73 (NDFa)
N 1.03%~22.70%, P EBEER LT 4R M 7> (NDFy) y 46.349%~88.05%, Htbtik2r4E
T8 PR AR 2 I PR AR ZR (NDFe) A 1.23%~4.12%, HPESRIR£F 4R ] BRARER 4> (NDFy)
N 8.81%~35.39%, VBRI UEA MEMAE (NDFep) N 32.98%~47.59%. H AN A [X
(¥ FOK T IR 18 MR S BUR RBOK, NG 8 5 B A R A G5 R R DR 43 A DA B BT VA48 A Bt
T RIFIIBE SR

F 3 IR B B RO I

Table 3 Summary of rumen degradation characteristics data of corn silages



[ Range

TH Items P Mean
B/ME Minimum R Maximum FrifZ SD
T DM
a/% 22.68 14.86 32.80 5.55
b/% 52.73 43.58 67.36 7.89
c/(%/h) 2.73 1.46 4.93 1.05
u/% 24.59 11.75 31.16 6.62
ED/% 46.18 40.99 54.58 4.44
FEAR CP
a/% 45.13 35.80 61.02 7.44
b/% 22.07 12.24 46.09 9.98
c/(%/h) 3.32 0.85 7.07 1.87
u/% 32.81 10.41 44.66 9.73
ED/% 54.34 45.85 69.35 6.84
TR 4T 4E NDF
al% 11.62 1.03 22.70 7.39
b/% 64.83 46.34 88.05 11.11
c/(%lh) 2.49 1.23 4.12 0.94
u/% 23.55 8.81 35.39 9.43
ED/% 38.86 32.98 47.59 4.85
a NPROEBERETR Sy, b AN BRIy, ¢ b IBEREIEEE, u NIRRTy, ED NAE MR, T
KA.

a, rapidly degraded part; b, slowly degraded part; c, degradation rate of b; u, none degraded part; ED,

effective degradability rate. The same as below.

212 EHAMRD TEHSHNER

1 MEARFEEARD TEMRELS LR 4. Bz 1A rgmi (A1) Jul N

4.66~11.68, MEA% 1T AIWEIAR (A 11D JEFEIN 0.39~1.00, FiA% I wifdigm (H_1) JuFEA

0.06~0.14, Wrf& [ & E (H 1) JaFE N 0.02~0.05, o2 jEMIE S (o) JEFEN 0.05~0.10,



BT B )V 125 () Y B A 0.06~0.14, Ml 1 7 I145 (KA TR EL (AT _T1) iRy 5.53~22.02,
W 1, TTAFROERILE CH_ 11D S0FN 172-434, o MRHER poTAMIEE L (o p) T
FEl 9 0.58~1.00. FLr R LM X A 11 AR R THIP  1R T4 B M08 B

4 FORTTICER 1 48 MG R P B

Table 4 Summary of protein structural characteristics data of corn silages

Wi Range

T H
FHIME Mean FMA EONE| bt %

Items

Minimum Maximum SD
Al 7.80 4.66 11.68 1.85
A_ll 0.63 0.39 1.00 0.20
H_I 0.10 0.06 0.14 0.02
H_TI 0.03 0.02 0.05 0.01
a 0.08 0.05 0.10 0.02
B 0.10 0.06 0.14 0.02
A T 1l 13.58 5.53 22.02 4.80
H_T_II 3.15 1.72 4.34 0.73
o B 0.84 0.58 1.00 0.11

AT UM T rgueimdl; A TI MG A Al mAt; AT _TT9mele 14, I pguimpitt; H_1
REERE T AR HOTUONBEE LA A0 HoT TN 3. TR E R, o v a—d8eEs; B
N B-TEnEE;: o BN e tBiES pATRMIES L. TRFA.

A_1, peak area of amide I; A _II, peak area of amide II; A_I _II, the ratio of amide I peak area to
amide II; H_ 1, peak height of amide I ;H_II, peak height of amide II; H_ I _II, the ratio of amide [ peak
height to amide 1I; a, peak height of a-helix; B, peak height of B-sheet; a_p, the ratio of a-helix peak height to
B-sheet. The same as below.

2.2 IR FEARRRIE S B R T A R AR SRR 2 A
221 TYIBUR B FEARRIE S BB B T AR R

HIZE 5 /[, DMa 205 AL 2 BFE K (r=—047, P=0.03), 5 A 1_IE2EFIE
M (r=0.45, P=0.03), 5 H_I_IEEZFIEMHK (r=057, P=0.01). DM, 74l5 A_1_II

BT AL (r=—037, P=0.09), 5 H_1_NR%EZEHMIH*E (r=—0.55, P=0.01). DM 5



H & T HAHK (r=—0.37, P=0.09), 5 o« & T IEMHK (r=0.37, P=0.09), 5 o p 2T
IEAHE (r=0.59, P=0.004). DM, 77l o 2R FEIEAHK (r=0.59, P=0.004), 5 p &i&
FIEAHSE (r=0.43, P=0.05). DMep Z3ill5 A_T1 H_IT M52 A C (r=—0.61, P=0.003;
r=—0.71, P=0.0002), 5 A I_II2RFIEMHRK (r=044, P=0.04), 5 H_1_II2WE#EIE

% (r=0.61, P=0.003).



RE IOKEW YRR B AR5 & A A DG AR

Table 5 Correlation between rumen degradation characteristics of dry matter and protein structural characteristics of corn silages

Ti H Al ATl H_I H_II o B A_T_II H_T_TI of

Items r P r P r P r P r P r P r P r P r P
al% —0.06 0.80 —0.47 0.03 0.02 0.93 —0.36 0.10 —0.26 0.24 —0.06 0.78 0.45 0.03 0.57 0.01 —0.35 0.11
b/% —0.27 0.23 0.30 0.18 —0.29 0.8 0.21 0.36 —032 015 —0.33 0.14 —0.37  0.09 —055 001 0.06 0.80
c/(%6ih) —0.13 0.55 —0.13 056 —022 032 —0.37  0.09 0.37 0.09 —0.004 0.99 —0.02 093 0.14 0.52 0.59 0.004
ul/% 0.36 0.10 0.03 0.88 0.33 0.14 0.05 0.81 059  0.004 0.43 0.05 0.07 0.76 0.19 0.41 0.22 0.33
ED(% —0.24 0.29 —0.61 0.003 —0.27 022 —0.71  0.0002 —0.03 091 —0.14 0.53 0.44 0.04 061  0.003 0.15 0.51

r: K% &% correlation coefficient; P: P {f P-value.

T# [ . The same as below.



2,22 HEANUE B AR S RO R T A A R

H1# 6 AT A1, CPa 5 o S 535 IE A (r=0.45, P=0.04), 5 H_1 _1l o g #& T IEAH<(r=0.37,
P=0.09; r=0.39, P=0.07). CP.#l5 A 1. p#&THH% (r=—0.38, P=0.08; r=—0.38,
P=0.08), 5 A_1_II &£ & ZE AR (r=—0.46,P=0.03), 5 o p E & FIEMF*(r=0.57, P=0.01).
CPu /Ml 5 AT 2 535 IEAH 2 (r=0.50, P=0.02), 5 A_ 1 _II 2 &3 455 (r=—0.48, P=0.03),
5 H_T_NI28FEHX (r=0.50, P=0.02). CPep 73415 A_II# T HiAH5E (r=—0.40, P=0.06),

5o, H_T_I#&TIEASE (r=0.38, P=0.09; r=0.38, P=0.08), 5 o p & EAH2% (r=0.43,
P=0.04).
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Table 6 Correlation between rumen degradation characteristics of crude protein and protein structural characteristics of corn silages

TiH Al A_ll H_1 H_II a B A_T_I H_I_II o_f

Items r P r P r P r P r P r P r P r P r P
al% 0.12 0.60 —0.34 0.13 0.05 0.82 -0.23 0.30 0.45 0.04 0.16 0.49 0.33 0.13 0.37 0.09 0.39 0.07
B1% 0.10 0.65 -0.23 0.31 0.07 0.75 -0.17 0.45 -0.10 0.66 0.12 0.60 0.21 0.35 0.21 0.35 -0.36 0.10
ch(%lh) -0.38 0.08 0.28 0.21 -0.35 0.11 0.01 0.96 -0.03 0.89 -0.38 0.08 -0.46 0.03 -0.36 0.10 0.57 0.01
ul% -0.20 0.37 0.50 0.02 -0.12 0.61 0.36 0.10 -0.24 0.28 -0.24 0.27 -0.48 0.03 0.50 0.02 0.08 0.72
ED/% 0.01 0.97 -0.40 0.06 -0.07 0.74 -0.36 0.10 0.38 0.09 0.06 0.80 0.33 0.13 0.38 0.08 0.43 0.04




2.2.3  TPEBRER AT YRR B R S T A R AR O
M 7 AT, NDF. 5EE 7 7T (P>0.100. NDFy 5 H_ITE T 1EAH R
(r=0.39,P=0.08).NDF. 5 H_II f£ & 3 /il % (r=—0.52, P=0.01), 5 o _p# T IEA 5 (r=0.39,
P=0.08).NDF, 5 H_II & &3 #1155 (r=—0.46, P=0.03) . NDFep 5 o_p 24T IEAH < (r=0.42,

P=0.05).
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Table 7 Correlation between rumen degradation characteristics of neutral-detergent vs. protein structural characteristics of corn silages.

TiH Al A_ll H_1 H_II a B A_T_I H_I_II o_f

Items r P r P r P r P r P r P r P r P r P
1% -0.01 0.72 0.05 0.81 -0.08 0.71 0.01 0.96 0.17 0.45 -0.03 0.91 0.07 0.76 0.05 0.84 0.28 0.21
bi% 0.15 0.50 0.21 0.36 0.20 0.38 0.39 0.08 -0.23 0.30 0.00 0.99 -0.10 0.67 -0.30 0.18 -0.34 0.12
cl(%/h) -0.21 0.34 -0.26 0.25 -0.26 0.24 -0.52 0.01 0.18 0.43 -0.06 0.78 0.03 0.88 0.33 0.13 0.39 0.08
ul% -0.12 0.61 -0.28 0.20 -0.16 0.47 -0.46 0.03 0.14 0.54 0.02 0.94 0.06 0.79 0.31 0.16 0.19 0.41
ED/% -0.15 0.51 -0.12 0.59 -0.22 0.34 -0.27 0.23 0.25 0.26 -0.02 0.93 0.15 0.51 0.21 0.35 0.42 0.05




2.3 R B MR E S EE A B T AR R 1B o B
231 FYlUE B BEARE S R B T AR R A

2 8 A%, H_I_I47lE4l4 DM. 1 DMy BIE G RERIRE A AR, WE 25 R4y
74 0.32 F10.30, J&HPEEMA: o IS DMy EIEERE, R=0.34, BTEME: op
A DM i H AL E, R?=0.35, JEH45&: H_1I 5 DMeo & BEELF, R?=0.50.
2.3.2 AR R S R U AT A5 1R 4 AT

HH# 8 A A1, o "X CP. HEATHL G, R?=0.20; K152 CPy 58 H i 4> T 45 M L& 7 7%
o p ARG CPe, R?=0.33; H_ I _1I 735l 28 & CPy 55 CPep M HAZ &, R? 73714 0.25
#10.48, %f CPep HIILhH B B 4F -
2.3.3  PVEBEURET BN B PRV S B A B T A A R ) 1R g3 B

H# 8 "k, WA T455 NDFaw NDFy ISR, MRS EIE TR H_
11 7] 73 731400 NDF. 5 NDFy, R273705 0.27 A10.21; o p AI9ML#5 NDFep, HILGRCRESS,

R?=0.18.
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Table 8 Regression relation between protein structural characteristics and rumen degradation characteristics of corn silages

T Az & W2 P1E
[a])945 & Variable selection [6J375 2 Prediction equations YeiE B3 R2

Predicted variables (Y) RSD P-value

FH5i DM

a/% H T _1I Y=8.982+4.343>x 0.32 4.58 0.01

b/% H T _1I Y=71.949—6.095> 0.30 6.73 0.01

c/(%h) o B Y=—2.019+5.683xx 0.35 0.86 0.004

u/% o Y=3.531+269.132>x 0.34 5.58 0.004

ED/% H_II Y=58.106—353.667>x 0.50 3.15 0.000 2

FE AR CP

a/% o Y=27.200+229.081 >x 0.20 6.81 0.04

b/%

c/(%/h) o B Y=—5.575+10.646>x 0.33 1.68 0.01

u/% H T 1I Y=54.331—6.826>x 0.25 8.58 0.02

ED/% H T _T(x)s o B (x2) Y=4.352+5.510>%:+39.033>%: 0.48 5.17 0.002

FRE SRR ET4E NDF



a'%
b/%
c/(%/h)
u/%

ED/%

H_IT
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Relationship between Rumen Degradation Characteristics of Corn Silages with Protein Molecular
Structures
WANG Xiaofan ZHANG Xingyi HAO Xiaoyan GAO Hong DING Xue ZHANG
Yonggen* XIN Hangshu”
(College of Animal Science and Technology of Northeast Agricultural University,
Harbin 150030, China)
Abstract: The objective of this present research was to investigate the correlation between rumen
degradation characteristics of corn silages with protein molecular structures, and the fitting
equation was established. Rumen degradation rates of dry matter, crude protein and neutral
detergent fiber of 11 kinds of corn silages were determined by nylon bag technique in order to
calculated their degradation characteristics, and protein molecular structures (amide I, amide IT,
a-helix and p-sheet) were analyzed by Fourier transform infrared spectroscopy (FTIR). The results
showed that: the peak height of amide II had a very significant correlation with effective
degradable rate of dry matter (r=—0.71, P<<0.01), had a significant correlation with degradation
rate of slowly degraded part (r=—0.52, P<<0.05) and none degraded part (r=—0.46, P<<0.05) of
neutral detergent fiber; the ratio of amide [ peak height to amide II had a significant
correlation with rapidly degraded part (r=0.57, P<<0.05) and slowly degraded part (r=—0.55, P<<
0.05) of dry matter, had a significant correlation with none degraded part of crude protein (r=—
0.55, P<<0.05) and tended to have a significant correlation with effective degradable rate of crude
protein (r=0.38, P<<0.10); the peak height of a-helix had a very significant correlation with none
degraded part of dry matter (r=0.59, P<<0.01), and a significant correlation with rapidly degraded
part of crude protein (r=0.45, P<<0.05); the ratio of a-helix peak height to p-sheet had a very

significant correlation with degradation rate of slowly degraded part of dry matter (r=0.59, P<<



0.01) and a significant correlation with degradation rate of slowly degraded part of crude protein
(r=0.57, P<<0.05), had a significant correlation with effective degradable rate of crude protein
(r=0.43, P<<0.05), but no correlation had been found between protein molecular structures with
slowly degraded part of crude protein, rapidly degraded part and slowly degraded part of neutral
detergent fiber (P>0.10). The equations between protein molecular structures with effective
degradable rate of dry matter (R?=0.50) and crude protein (R?=0.48) were the best. These results
preliminary indicate that, FTIR can be used to analysis the relationship between rumen
degradation characteristics of corn silages with protein molecular structures and establish
regression equations. With the quantitative relations, analyzing nutritional values of corn silages
will be rapidly and non-destructively, thus reducing the disadvantages of environmental pollution,
time-consuming and laborious in traditional chemical analysis methods.

Key words: rumen degradation characteristics; FTIR; protein molecular structures; correlation;

multi-regression
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