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Effects of Different Combinations of Functional Oligosaccharides on
Rumen Degradability of Rice Straw in Jinjiang Cattle

MIN Li, QU Ming-ren”, GE Ting-ting, ZHONG Zhi-yong, LIU Li-heng

(Key Laboratory of Animal Nutrition and Feed Science of Universities and Colleges in Jiangxi Province,
JXAU, Nanchang 330045,China)

Abstract: This experiment was conducted to study the Effects of different combinations of functional
oligosaccharides on rumen degradability of rice straw in Jinjiang cattle. (Method) Three healthy Jinjiang cattle
with permanent rumen cannula and weight of (300+20) kg were selected. By self-contrasted method and the
nylon bag method, the test was divided into three phases, the first phase: the control period, basal diet was fed
without any oligosaccharides, the second period, fed with the basal diet added with GT1 combination of
functional oligosaccharides, the third period, fed with the basal diet added with GT2 combination of functional
oligosaccharides, the experiment lasted 14 days for every period. The rumen degradability of DM, OM, CP,
NDEF, ADF of 72 h for rice straw was determined, and the correlation analysised. The results showed that:
compared with the control period, GT1 and GT2 combinations of functional oligosaccharides very significantly
improved, the rumen degradability of DM,OM,NDF,ADF for rice straw(P<0.01),and the difference between the
GT1 and GT2 combinations was not significant (P>0.05); the difference in CP was not significant(P>0.05)
among the control,GT1 and GT2(P>0.05). The correlations of rumen degradability for 72 h between
DM,NDF,ADF and OM in Jinjiang cattle were strong, the rumen degradability of CP was not closely related to
OM.
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TieetE SR A B RS AR A, RAXHE. LRE. TWAE. 2. MR, BEdBREF.
TRV KEDWEFLREAEFREN R AEYEERBET T RATA. AXBRFHAKA, £H
WHRMII RN R4 WEE R ERAEEERY. B4, ARGEEEENEELHEE
MR mA, BiMERE. Ak, ARBRARERER, UBLTEFINE, TFREMA
A G REtE RN B B R, AREEHES P EEFRHRKE.

1 PR 55%

1.1 R FY REFEE

RN ARES A. B. C3 LB ESF, KEEGI0+20) kg, REBFAKAMBEEEET. HARG
FAMELE B, mOBED @ mClHEH=2 8. EMHMAER-ZFEH-BER, BEWFLIAEEBLER
AF, BERMEAARAIEK. £, SH. B, BRE. #REE. g%, £4% (A, D;. E,.
). MEITE (CuSOs. FeSO4 ZnSOs MnSO4. NaSeOs. KI. CoCly) KBFBH%, EriHBA
B SRR R 1. B RFEFR, RS HA 08:00 F1 20:00 LUEHEREIUFHEMR 2 1k, 8RHA
MERERL 1.2 kg, FHKL 4.8kg, HHEKK.

#1 ERPARARREFRKF

Tab.1 Composition and nutrient levels of the basal diet

HARA EE6il/% BFHKP R
Ingredient Percentage Nutrient levels Content
FEE Straw 80.0 F#)H DM (%) 90.15
FEXK Com 10.2 L4668 NE/ (M » kg’ ,DM) 3.13
##k Wheat bran 1.4 #EH CP (%,DM) 7.67
5 Soybean meal 3.6 Ca (%,DM) 0.64
FEAF ¥ Cottonseed 3.4 P (%,DM) 0.31
BME4S CaHPO4 0.1
F#¥ Limestone 0.3
B NaCl 0.5
TR # Premix 0.5

B kg TUREIE: #AEE AS00KIU; #EEKDISOKIU; HEEE20001U; HEE 80g; ¥ 2g: % 10g; & 8g:

P 6g: B 0.02g; W 0.1g: % 002g.
Containing of per kg of premixe: VA 500 kIU; VD 80 kIU; VE 2 000 IU; nicotinic acid 80 g; Cu2g; Fe 10 g; Mn 8 g; Zn 6
g;85¢0.02g;10.1g;Co0.02¢g.

1.2 RE{t
12,1 e F@amsb A RBTHRWRENYEFLRERAFIMKBEFRETRER, W5
BHT 2AMBAESY, HARLE 2, FMER AR T 905 b B R E .

#2 HREEEAEHR

Tab.2 Composed of functional oligosaccharides combination

404 Combination H&#E F 5 MOS REF FOS X G EH SBOS
GT1 0.8% 1.0% 0.8%
GT2 0.8% 1.2% 1.0%

122 RS HARME KRRHEGHEHE, 283 8R%, £ 1 \AEYE, FFmEHE £
2 HAFIEE 3 B RIAMS IR HERE4H & GT1 HIMAS GT2 #i.

WER 2 MERARFFEREAREHITHE, SHSLARFEREFEHRREWNT:

/1A, xR, AMBERLER, RIS ERE.

B2 RMAESGTIH, SRS HEEFE 8+ REW O g+ AT EH 48 g NEHFIBEHMBK
KEHNES], F 08:00 1 20:00 B4 — 2 E LM 14 d.

EIW: WINAE GT2 i, NEHK H B 48 g+ RENW 72 g+ KT HEH 60 g I B FHERM
FEEHREA, F 08:00 F120:00 &4 MR — 2 LA 14 d.

fHN 14d, FETHE 14 d, Ho0a) I 9 4E v X FR B O
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1.3 Rkl
HEEZRWALRASTEDHGRERAR, HAERESEERT 90%. REEWBFABERRNE
mAERAT, HEMROSEEBART 92%. KEEBRWEREARBEVERERAT, HERRTSE
A 98%. RWFEE, WEME LM, BEERE, 18 HILRHMMAE, H&BSUESEAERA
HEFEM. FRRFURERABE, BELMOERLTTHFHRILE 3.
R3 BEALOERARS T

Tab.3 Conventional components analysis of rice straw samples %
FYHDM MK CAs MHEACP  FHEKRFE NDF BB RGEKLA % ADF
FEE Rice straw 94.14 10.21 5.89 64.91 44.85

1.4 B4R HI1E

EREILR A 300 BRIB AT, $58 4 17 cm X 13 cm (K 77 e . 800 F 2k 3% ks ok B DL IR 28 3k,
HAWEERS, ELT. ERE.

1.5 RS 7e M B R A R R o ik

RIBRE AFRCPME THEEARENFEAETENRELMENIR B TR EFRENERE
7B FREREN 72 h,

HERRE 3.0 gMEMR, BABASY. 8L4GHR2MNES. TE—HHEE 3 d 1 12:00 %
KERENERBRANEERES, FABKBREEETEL, 72 h G, BB REINAR
KTFMEE, DArh¥ekEiERNIL, PEEREFATHFEANFESAES, DARBERHEE., KE
MERKET 65 CHATHEERE, FAERAHE Y, £A. AN, KRR RTFAOXBES, AH
BRARZGRZE, TAXNEEHBRERITHELHE.

1.6 PR EMFE

SRR ESEEESBZERNTYR (DM, HHER (CP), T HIEHKRLTY%E (NDF),
BRMLER LT 48 (ADF) Sigk5, HE HiEHRBE IR (R R RERIER) BT,
He.

AHILY(OM)=T#1 R (DM)— /K 53 (Ash) (D
FRELERTERER=RETRANSE-—RBE RN ST E/MREITRANNEE X100% (2)
1.7 BWH 27

R BIE A F SPSS17.0 483+ 2 #7844 ) One-Way ANOVA 34T 5 224347, 3+F)F Duncan #2573
ITHERN S EHR.

2 EREHMH

2.1 BETHHK (DM) BE 72 h X
HE 4T, A, B. C3 KRB A BEFYTYHROMZEREE S 72 h BEE, GT1. GT2 HHK
EEBTXHRH(P<0.01); GT2 HMEH T GT1 ], BHEZRERAREEP>0.05).
K4 FERRMBETYRE (DM) BEMEE (72h)

Tab. 4 72 hours degradability of rice straw dry matter of each test period (DM) %
B A% B %4 C# iy
Experimental period Cattle A Cattle B Cattle C Average
%t % Control period 42.00 40.69 43.44 42.03+1.378
GT1 % GT1 period 51.02 53.85 52.77 52.55+1.43 4
GT2 #} GT2 period 53.70 51.44 55.85 53.66+2.20 A

PHBERIFAAREFRRFSZRREEP<0.01), FFIEHELRFHRTFRERRERFSEEP>0.01),
Mean within the same column with different capital letter superscripts were extremely different (P<0.01),with the same
superscript letter were not extremely different(7>0.01).

22 WEFHIYRA (OM) BHE 72 h BRE
HE S T4, A, B. C3LIRBRFBELWEIHOMERE P 72 h FMEE, GT1. GT2 F¥k
BEBTXEI (P<0.01); GT2 &S F GT1 i, BRAZMERLAEE (P>0.05).
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K5 FRRPBEAINY (OM) BEEE (72h)

Tab.5 72 hours degradability of OM of rice straw of each test period %
R A% B C FH
Experimental period Cattle A Cattle B Cattle C Average
Xt B3 Control period 43.93 44,18 46.15 44.75+1.21 58
GT1 # GT1 period 53.63 56.21 55.05 54.96+1.29 4
GT2 ¥ GT2 period 55.94 54.29 58.27 56.16+2.00 *

FHBAERIRAFRREFRERERFREEP<0.01), FFBIELBERARTERRERRLZEP>0.01).
Mean within the same column with different capital letter superscripts were extremely different (P<0.01),with the same
superscript letter were not extremely different(P>0.01).

2.3 WBEHEA (CP) HE 72h @R
H& 6 41, A. B. C3LiIREFRBEFHMHEN (CP) RhBBERMERTS, XMEI. GT1 #
M GT2 Mz M ERYAEE (P>0.05).
#F6 HEARHBEHEEAD (CP) BHE (121

Tab. 6 72 hours degradability of CP of rice straw of each test period Y%
W A% B % CH4 Sy
Experimental period Cattle A Cattle B Cattle C Average
Xt #8 #H Control period 30.48 30.11 31.44 31.57+1.17°®
GT1 # GT1 period 32.81 32.00 33.29 30.59+1.23 °
GT2 #i GT2 period 31.44 29.68 34.49 33.07+1.53 *

FSBELRBFERENEFREREREE (P<0.05), HEFRRTIERSEEP>0.05).
Mean within the same column with different small letter superscripts were significantly different (P<0.05), with the
same superscript letter were not significantly different(P>0.01).

2.4 PBEPHKLKASE (NDF) HE 72 h [FEX
MK 784, A B. C3 LiARABEFHhHEERkad4E (NDF) BT 72 h B E, GTI1.
GT2 WM EER T M (P<0.01); GT2 #iB&= T GT1 #, HHEEZMERAEZE (P>0.05).
7 BREPBESHERTE (NDF) BEE (72h)

Tab. 7 72 hours degradability of NDF of rice straw of each test period %
R A% B 4 cH# -
Experimental period Cattle A Cattle B Cattle C Average
% & 3 Control period 48.62 48.59 47.70 48.30+0.52 B
GT1 ¥ GT1 period 56.80 61.33 59.07 59.07+2.26 *
GT2 ¥ GT2 period 59.16 57.71 62.77 59.88+2.60 *

FHEERRARAREFZBRIERREE (P<0.01), HRAFHRRERANEEP>0.01).
Mean within the same column with different capital letter superscripts were extremely different (P<0.01),with the same
superscript letter were not extremely different(>0.01).

2.5 REBHWGEKAYE (ADF) BEE 72 /M REMEER
MR 840, A, B. C3LIRRFBEPHMMUBETE (ADF) ERE+ 72 h B#EZE, GTI.
GT2 iR EEE TXHEM (P<0.01); GT1 & T GT2 #i, EFEFEZEERAEZE (P>0.05).
£8 ZFRRYPWEMMELLERTE (ADF) BEE (712h)

Tab.8 72 hours degradability of ADF of rice straw of each test period %
M A% B 4 c4 FHy
Experimental period Cattle A Cattle B Cattle C Average
%t FE ] Control period 37.42 33.84 37.43 36.23+2.06 B
GT1 #8 GT1 period 49.63 49.73 49.35 49.57+0.20 *
GT2 #§ GT2 period 45.73 45.43 49.71 46.96+2.38 A

THEABHRARAREEZRERERKLEE (P<0.01), HEFFRFERSLZEP>0.01).
Mean within the same column with different capital letter superscripts were extremely different (P<0.01),with the same
superscript letter were not extremely different(P>0.01).

2.6 MERHYE (OM) 5HARMS 72 h B T BHERKHEEDN BT
RiE LR R, ABEFHYHE (OM) 72 h B B BMEE 5 H A HATHRE 2, A
TEBEGE:
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(D) BETYRAMENHBREREIFRERRE Y=1.024 64—3.8225, (Y ATV REMRE, X hE
U FEMREE, R*=0.994 5).

(2) BEHEBEANENYNREEHFEIHXRLE: ¥=0.174 2X+22.7, (Y WHEBEAMREEX, X 4F
VLY MER, R*=0.3825).

(3) FEE NDF MIANYEIHXERE: ¥=1.030 5X+2.202 3, (Y % NDF BREE, X A EHDEE
#, R*=0.966 7).

(4) FGE ADF MY HIBEMEREHERE: 7=1.065 3X—11.101, (Y} ADF BER, X KhE
YRR, R*=0.887 7).

M ERENIFET A, BETYE. NDF. ADF GNP MREAEEL B RLR, HXAHK R
SrHE1E 0.994 5. 0.966 7 F10.887 7, MAHEAMA VI EMEENHEXREARE, H 0.3825.
33t it
3.1 ARIAETIEEHEIEREN RBELL R E  DM. OM. NDF I ADF R = [f) &

BEIEARAZINEFRBD B RAETAL, EEFRAECRREEPREEEXEENER,
BA%NH LY 2% B E LK 89% LA H R E PHMACL. FkE S BEERRE R AR ED
HUMAMANES, AEEWTOREREEN—NTERE, BMEREE, RN BT EmsT.
MARRYE, EERPENDREEESREGMAEERER. kg mE gy b TY %
KEE 0.6%M 1.2%KFHMAKTER, KAHLGEHIRAREEAEIBENEE, SERXEBEMEY
X%, #&% 7T DM. OM. ADF. NDF ZEEHAE R HILEMR CP £/ NBH MR,

FRRWELREH: SxRMEL, RmthastEH GT1 M GT2 A A WEEWIRE IR % DM.
OM. NDF. ADF [#f## (P<0.01), GT! #ifl GT2 iz HERAEFE (P>0.05). HUEA R, HmMA
RIZVREEERAEH N TREERIAFEE R TYRNAME. Gibson ZPF1 Marcel Z' 55T % 9 .
TR BRI EN A RENERYR, TERILKEEE, MHEFRNEKERH, BATH
HEMEETFRER, BRETIHUPRIRRESD. BBRUVBIAEYH: STt B SngReE
ZR S NDF Ml ADF MR, X RERFE AR EHEAEE G, 23 EMEWRBIIRE
fRYER, ®WINT ARG VFA =8, ¥MINTHEIMEENHE, #/5 HM 5K NDF 1 ADF F#E %
NtE. BEHZWHMLREFMN - AR EBHTEENEL. HORBEEHETEENMILEN
61.5%EF) 72.9%, WNEMAERNRRE R . ARBRFNEHESASHY TREBER
AVYEREE, XAUREEAGREEREH TEBIE0BEEANERENEE, BETHELSYE
XfFEE DM. OM. NDF. ADF AL HAEE 72 h BMEE.

AT, Mwenya FHASMRI R, HINEALER (GOSN EFRYR N E N BMERG M. X
AHRESHREEEELMN . dERRAFYBMEX. AHRXAHEER. REE. AZEERR
He, WHRAECHSRN, REFBIERERNEYRR, S THEESTET RS TS,
32 ARAEIREEFNBEAREPHEARBRGEZW

FRHECERETHREERRAIMEARFTERNEALSY, FOBEHE AR EFSBF,
TR CKEE TRBEARIENAEN— AN SHREAR P . RTEARRPRMARA SN
FEREN MR B BRI B F W (P>0.05), X T RER R G ThEs e SR OUR 3t T 4 4 4 R i i A KB,
MM EERIBEEMAR, BERFSHEGFE—STR.

3.3 BEFRIYRE (OM) 53 AbERS 72 h 8 B FEAE R I H M4

WREBEREFRYR 72 M FERERHXEDN, HHYS5FHHE. NDF. ADF 2 A EHEERY 2
SBAER. AREVIHARERRS RS EEARNTRRE, ARG R TR RS N %
BEREBMEX, MEREFRRNEE . R, SRRPBEGHYMEEE S5 E A BEREL
HARE, RPIUA 0.3825,
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4 4 it

WIMIhREE B4 S GT1 1 GT2 WHREZERSBEMNTY/R. BH 4. NDF. ADF PR,

MR ZEAEZEFARE: FNDREERASNBEAEOMBRELEEEW, BENEN
Y5 TY R, NDF. ADF BE@EZ REEMHX. BENAIYEHEDREEZ MMHEXER .
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