K5 S815.4 2RARES 10129
UDC 11220 2 5 2019212010053

VESS
= ALie 3L

HR PRI A IR E & a3 B B f e B AR FA MR,
TR AL T BEFNXUK 49 BT 48 A BY 21
Effects of Fermented Bran Polysaccharide and Rumen Betaine on

Quality Antioxidant and Flavor Composition of Duchan-Han Hybrid

Lamb
B iFE A: 5 18
st 2 BT LS
FALER: MRt

B B
BN SEE HiiE

&>
=H

XX HH: —OZ—%7<A



WRERLAF
B8 & F AL X A 7 9

AN 2 A AR KA B4 T T AT
FRLAERRBHARER. BRI, BT P45 DU E
faB 07 4b, WX P TEERBA L2 L RRBT RN A
R 0T 3 0 K BB St R LAty (8 4 T 2
SRR 58— F T8 RS AR 5 A (T TR B
X AE T O T

FHFREXEHHFHTFELL, RARE X
fr.

BXEEEL: 3 W H B: 21,825

P A K5 A 2 o SR AT

FATETRAREREKFFRRF IR REGAE, B 5
K A4 T Uk FALH A X TAR B o R B A R E R K # . R
ARIE A B > KA X R X TR B 4 AL WE
wRMKF, BRI ARAMEE, BIREE LT EFSL N ARERL
KF . FRA AR E I w1 B A K3 TR 2 2k Xy £ B R Ao,
FXM, AR X ER G, FET LA F A8 2R
AWNE (REABRRS), RARW. %032 FBRAEDX.

wXhFEL: s h2

%%&W@@L&QZEL

H R: 0. 5.26

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



m =

ARG B FENT T R B K R 22 Wl AN I 98 1 R SRR A € 2R 58 2 PRI il o« B2l A
RE AN L H (1) XU A7) 5 2EL B 520 o R0 0 36 H 8 (2-2.5 H W8 ) AH T A4 2 (28.4+5.2kg)
FRRAR W LA SE IR AE BE AR 24 W, SRECR R R e L 1, 0 T j2H K 3
MR, HpRH 6 RAEF. XHARAFEIERE AR RIS Rl HRR+0.4% K B
B 2R IR Rl HRR+0.3%i 98 B s IS Al HHR+0.3% K
1% %k K2 22 Hl+0.4%3 68 B Al SH80 o i Ie 13 75 K, Hdh A 15 Ok, I 60 K.
RIS 25 5 AT B 52 I T O S URE A . R A B AR AT . ARk
HAFE AR, HNERE R

1. EVRR ARSI R IR B 22 W . S8 1 SR S VR A W xT A2 1) R S 1 R S A i

AR . ARG RERY: (1D SXTRAM, =M% ARV R B % 7S
(P<0.05); TMif/RE. SEAiiEE. BERM GR EEM AL, =AMRBAIA
B3 (P>0.05. (2) =MNMRRANETRKIMEEAS®EYE S, HPIdeERs
(P<0.05); =AMAIRAH ML IE T & B m TR IR, HERA R Z (P>0.05). (3)
FANLARI BT . 28RN K0 5 0 BRALAH b = /MR 2H 35 2 R8s, (=
ZERARE (P>0.05).

2. FURRHS IR BEER K 2205 e B S S IR A R R A P A MR RE 1Y)
oM, ARIGEERR: (1) SXRAME, =/MRIGAB R =LA T-SOD BEE
P, HERAEZE (P>0.05), T HAMIHYE HKALF GSH-PX S 2 w15
H (P<0.05), IHFLLEZEREFERNTE &KUY GSH & &E (P<0.05). (2) 5X&
AL, 5 60 RATTZ M GSH-PX By 2 i m (P<0.05), MAFIIHZE FA B
# (P>0.05); 5 30 RIS, TZHH) T-SOD P 14 2 2 g m (P<0.05); IZH. ITZHANIT
M T-AOC R/ R EMIRE; (3) WEHAL CAT BgistE. GSH & &M GSH-PX
B T S XTI ARE, = MR LR ENEZR (P>0.05). SXTIRAMLE, 14,
IZHAIZE AT DA 25 32 e B 412 T-AOC RE 1 (P<0.05).

3. HRRHAINR BEER K 2208 IR 1 SR il A LIRS 0 xt A = JULE R AR I 7 TR
IR, (1) SXHAMEL, LR ER ST KNP RIERS E (P<0.05),
NAFMA TS R KPP IERN S EHEZR AR E (P>0.05). (2) XA
FHEE, T AR KL 4-F 2 £ +4- LR IR & 22 7 A B3 (P>0.05).,
[I4H 4-F 3R FE RIS BA BEMRRIK (P<0.05). (3) HMIHMMIEE (C18:0) &
F e TXTRAMIIZA (P<0.05). HKNLHH UFA, T4 -5% A 2 7 A B3

(P>0.05), {HIHFNH S EEE T4 (P<0.05). SxFBAM, 14 LEE
BEBE KA PUFA (P<0.05).



LR EPTA, AR FARTR AN IR B B 20 L I B S b IR s R 2wl
REHUR R PUACRE T, i BRI A D = 2R 1 B i, xR T S LA AL
PWEALTEAR . FRRR R — € SRR, R IRk B 2 Bl T DU 2R UL
FRR SR, TR B AR S AR S RSO ER AR IR AR TR
I 4-HHESE RN B 5, R AR B2 2 Wl AR B RS BOR 2 A B3, =AY
A DA 3 AL 10 AR SRR

KA FEIEIRATE; AR RENTIRALEG I B RS, R Wk N 2



Effects of Fermented Bran Polysaccharide and Rumen Betaine on
Quality Antioxidant and Flavor Composition of Duchan-Han
Hybrid Lamb

Abstract

This experiment was conducted to study the effects of fermented bran polysaccharide
and rumen-crossing betaine on meat quality, antioxidant properties and flavor compounds
in Duchan-Han hybrid mutton. Twenty-four weaned Dorchid hybrid female lambs with
similar age (2-2.5 months) and body weight (28.4+5.2kg) were selected and divided into
control group and 3 experimental groups with 6 lambs in each group by single factor
completely randomized design. Control group based diet, feeding experiment I group
(basal diet + 0.4% bran polysaccharide fermentation), test II group (basal diet + 0.3%
rumen betaine), test Il group (basal diet + 0.3% bran polysaccharide fermentation + 0.4%
rumen betaine). The experiment lasted for 75 days, including 15 days of pre-feeding period
and 60 days of formal period. At the end of the experiment, a slaughter test was conducted,
and samples of longissimus dorsi muscle, blood and rumen tissue were taken for testing.
This paper includes three experiments, and their contents and results are as follows:

1. Effects of fermented bran polysaccharide, rumen betaine and their mixtures on
slaughter performance and meat quality of mutton sheep. The results showed as follows:
compared with the control group, (1) compared with the control group, the area of eye
muscle in the three experimental groups was significantly increased (P<0.05). Compared
with the control group, there were no significant differences in carcass weight, live weight
before slaughter, slaughter percentage and GR in the three experimental groups (P>0 0.05).
(2) three experimental longest back muscle protein content were higher, which II group
significantly (P<0.05). The muscle fat content was higher in the three experimental groups,
but the difference was not significant (P>0.05). (3) Compared with the control group, the
shear force, cooking loss and drip loss of mutton muscle in the three experimental groups
were all decreased, but the differences were not significant (P>0.05).

2. Effects of fermented bran polysaccharide, rumen betaine and their mixtures on
antioxidant performance of mutton sheep. The experimental results show that: (1)
compared with control group, the three group can improve muscle T-SOD enzyme activity,
but no significant difference (P>0.05), I group and III back muscle activity of gsh-px in
the longest is significantly higher than control group (P<0.05), longest I group can
significantly improve the sheep back muscle content of GSH in (P<0.05). (2) Compared



with the control group, the activity of GSH-Px in I group was significantly increased at the
60th day (P<0.05), but there was no significant difference between the II group and III
group (P>0.05); On day 30, the activity of T-SOD in I group was significantly increased
(P<0.05); The T-AOC ability of I group, II group and I group was significantly improved.
(3) Compared with the control group, there were no significant differences in CAT enzyme
activity, GSH content and GSH-Px enzyme activity in the three experimental groups
(P>0.05). Compared with control group, [ . II and III group can significantly improve
the ability of T-AOC in rumen tissue (P<0.05).

3. Effects of fermented bran polysaccharide, rumen betaine and their mixtures on
inosinic acid and fatty acids in mutton sheep. (1) compared with control group, the longest

[ group can significantly improve the back muscle of inosinic acid content (P< 0.05), II
and III group can improve the longest back muscle content of inosinic acid in but no
significant difference (P>0.05). (2) compared with control group, the group 1 and
longest I group and III back muscle 4-methyl nonyl acid+4-ethyl octylic acid content
were not significant difference (P>0.05). III group of 4-methyl octylic acid content have
significantly lower (P<0.05). (3) I and II group of stearic acid (C18:0) is significantly
higher than the control group and III group (P<0.05). Back muscle in the longest UFA Il
group no significant difference compared with control group (P>0.05), but [ and II
group and significantly higher than control group (£<0.05). Compared with control group,
the longest [ group can significantly improve the back muscle of PUFA (P<0.05).

In conclusion, added in the mutton sheep diet bran polysaccharide fermentation,
rumen bypass betaine and its mixed additives can improve the body's antioxidant ability,
reducing the oxidative damage of free radicals, the muscles of the physical and chemical
indicators, the longest mutton back muscles have certain improvement effect, lamb meat
quality fermented bran polysaccharide group can significantly improve the content of
inosinic acid, by-pass betaine group and mixed group of inosinic acid content difference
was not significant effect. The mixed group significantly reduced the content of
4-methyloctanoic acid, but there was no significant difference between fermented bran
polysaccharide group and rumen-passed betaine group, and the three groups could improve

the flavor and umaminess of mutton.
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NDF (neutral detergent fiber)

SFA (saturated fatty acid)

UFA (unsaturated fatty acid)

MUFA (monounsaturated fatty acid)
PUFA (polyunsaturated fatty acid)
TFA (total fatty acid)

BCFAs (branched-chain fatty acid)
T-AOC (total anti-oxidation competence)
T-SOD (total superoxide dismutase)
MDA (malondialehyde)

CAT (catalase)

GSH-PX (glutathione peroxidase)
GSH (glutathione )

NDF (neutral detergent fiber)

pH (potential of hvdrogen)
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W, S0 AT 38 5 s A 7K 25 0 DA D LR RR R IAE e kA, R



6  BRPIRINABEERE 2 ED B B HEE N R AT F A M LA IR
AR

I REARAT P v R BE R £h 51 AR iy g

1.2.1.3 {E@tBERF K

JHF I FR T AU A AR BRIy, IR e 14 R 22 K TR e R B, Hr i =
TERFRE AR EHEAR, S AS IE T B2 38 I o A8 2 YRS 2 g s A=
WREPERE I IE, XIRK A 456 2 T 75 48 e, #HSEmo0 T IE i ThRg g — & 1
SO, BEREAE Ny —Fa T R DT A AT B, SREEAEWIE™ . (RN SR K
P, BT DR H 0 =R S S HE RS SR, RemEEREA-H
[ 2 1) 2, RN AR T IR — 8 BRI R s

TEREWIAREIS AR b, PIBRLR AR I o R A Hh K B — 3R, SRl H b R 3%
EIRKHIER, EREB IR F BN SFE, RAELNERE, K e i Loy iR
ARG, MITTIIER 7 80720 i o VE CLELRIE R 8 B, dn SR R SE Rl s n 3]
TR, L PAT R TR AN Y8 PR BRI I m )90 2 PR BT A — e AR EE 3G, i TR
R ) B-48 Ak, AT BB TR ™" o M AR NBIEFidi H s n SR i S mas i 21
SRR, S FERREIE R FRERNI M EE . B 1 ImR gD
SYREIIVE R, BHSRRRAE T DA D I BE IR SR B S &, B 5 n] DO A
TEIA G SR TRFIBE G EP I, 1X e i 22 T S MR B A S AN BN B, iR
M =ERET RS DA, SREmR 00 A R A P A L A itk 1 I AR, s
TR

12.1.4 HER

B SRBRAE G T 7K P S5 & 7 AR VR A o AEXT e it & 1 ik ae
JE A2 R B A0 SRAEBE R AR TR 0 0.5 % R SEB sk vT DR e 3 i 3%
B SEBHONT S B AR ORI B JE 2 S 0 ) 4 1 3R 0 A (R (R 52 o VR R M k1 37
B B T A RIS UE TIX — e BR TSR, SRR TR R AR R I A
g e 2R ER, B TS side e, ARG miR, A58t A RIE
Y, DRLRE AT (I AF kL, b7 1R g R

122 EMSEWENIIE~PHNA
1221 #ZEREE;IHHINA
122.1.1 EREFHPINA

B SEBRAE A A= P A T2 B, RIPEAEMOS T BB H R R+, 7F
EL 5 R AR R AR N 2. 7keg/t FRTRRSEBR, 78 BESE AT 8 O rRDRL L, Rl n 2.7
Toa IR0, 450K, Ik MPV B F#K, EOS K& ERm T, RUHEA



MR KSR LI 7

BEEAIR BN RO I 92 95 ) RIS, BEAAS VAR I S mT LA 55 AR LA S 2 D e 14 58,
T RE™ . S AR, WI0— € 20 EH S0 R 0% 15 I b 9475 1 4
B, IR A B3, FLRE R kA1 IR T . FR I JE 3R A

FEARE T HAR (14%) FEIN 0.15%1 e sede = — a8 28 8 IR A K RE,
R NG 7 73 AR AR BRAR T D7 DTAR ™ o SR AR 4 T o 1 A BEE TR A8 0 1500mg
(R, RIOCEE R EAR T R E, BRI b 3 inE 2 H
Y AORLE LA B R ARG S 3B — PP SR A5 AR B, AN 800mg/kg B SEHH,

A AR A7 O RRVS 2, $im 1 T4 BRI R B AL K7

12212 #E8%~HHNA

FEAETEH, AR T DO S 2R M i iE R . (R B R, &—
Fer ki e R RA IR o B R AE RIS TR R B, IRV BEXS — LU SEmR, TT L
PR R G A B WA DGR R 3R IE A bR T RIS g D7 I (0 A s 267 . 7E
B B ARG s SR NS R R A RS R S B, B SRR IR R,
BORYEE, BRI, JEERAER. REREHRA BN, XA E
Sk, BRI A R B R, S A AR E A NI A B
T HIFEISY . BRERELL 400 F1 800mg/kg B SEHRIAIME AT Y, R IR SR AL 22
RS HIEE, RULRARRILRMAE LT, FFRE R XS R Re /1. T
B Al 51 9.5% A1 11.9%, ML F A A 25 2(IL-2) 73 73l 42 15 9.7% A1 41.6%"
5 FEWF U F H AR SR 0 21 PR TR Hh o) AR K ) RS A AR ORI E S BT e 1
R EH 0.2% WA SE SR By, (kPRSI AR KA o AR, PXS LA )
AR A LER 7

12213 K= N A

RSB K= B A ARG B OR, fEAE KRR PUSE. P B 56 7 TH
WA R XSTESLL 0.2%FH S0 i R pg 58 (A tiR, R IR T 53R mm 58
FIXTER PR & &, (ERI AR 2H A A F I R A B35 2 e o LAAN [ 771 i e it
WP Ak, RIMD ARG E P ER e, R REEE, AHBERER 0.5%
oA, B B B H T =R HE R RS & DL e BT . BN S
BERETE, EARAMBEANSE™ F TR, EEHEHEIA 03%
R S )R B0 4 5 %o HRLZEL I XU TE T, RG24 10 S 5 AR M A F U R o« UL IR P
7 4 B B S ) ARG, U BH SRR DA 2 45 T 1D AR 1 o K 1 PR . N
RAMARIR, WX TR BRI A £ 4 BRI, £ 15C
ORI R, ZAR I8 4NN — i & 1 B S5 0 e 0% B 2 I I Ve R &, MR I



8 BMRPIRIMEABER ZHENS BB R HEHN R AT FE A MR ALK 5
AR

R HIPUNIECR ™

1222 ERESHIFHINA

SRGUIAR TR I, SN e A A4S - 3 B B R, S H i = =
JEEEHERE . MDA KIREFIREEA FEES, HSRIMERG SIHER.
K55 AR A EE R . ALY EE . SPTEA e BARL™ . SEWARIT A
fath, WINETSEmT R AR B2 A IR EES, ERRLE, HIESZERIAR
F BAREH SO AT LR PRI T4 AKCF,  ELSA EEH SR R 7 A s kS
ABIGRAAER ™ . XIYLLARE SEOR A M=, I E TR R E " . KEH
LR, B0 T RN R A RIS R AN B R, 5 R R K
SNSRI AR, AN RE B BRI IE . BRtk, wT DU e B R ER
B FH SRR AR X — 1 B, HLA TR, 1% SRR AR S A s A e i A
R 1R B 80R

123 398 BRI EH S
1.23.1 SEBFRPEA

N T IRFEE TR IENE, G AT B PR AR T, H— R B
DRI HIR, MR A2 RIS E Y — R W ss )7 b B,
L2 B, 15/ A5 2178 0 B AL RIS, AT 32 =8 =Y T A 2R
VERY S R S RLE 7R RO DB I N iR AR B, Ay B A R S
ff AR A B (. . BrEh b l)), BRE F- W o 1
AR, C12~C22 BN IR H K Y BR AL 7 15"

1232 SEBHIEH

T SEHRAE 5 5 ShWn A P v ) N R 2 3, (EAE 2 sh P e F PP AR AN LB
1, B GIR TS B R RS ik, BRI R B RS (RPB) 1Y
W BE 2 3. 22 DU Fe R, e T s iR A n 2.9 5@ RPB RS 4%
NI 2 A IR B B RD e R R T DORR BB, B S HR Y, R AN 4g/d
RPB Al E A KR RE, o B A B AR AR DAY, G WL BgRE, 42
R R . AR IR LA IR &/, R LAk 1™
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1.3 REMAREWN. BEXESRAE
13.1 #AIEMEEX

FREFREE, HFHSERED . RN R i i 2 R RS2
W E 5, ARG A B AR R R TS5 AR IR - A Bt 5 B4 pHL AL
WRE AR Z 55, Hoh E B EFIE, 72— @ PR EE ERmR 1 A ot (1 B A V7
S PCATE SR E PRAT . R RZIH A B RN TRER T, W7
T, 765F AP TR b T35 08 2 PO S I e, SERERE R, R S NAG
HIHAIRIL, 202 562E A B TsEIReE, FMEFEAR . REFERLEZHEN
%, [HRETERETIST, FRIHEREREE THER. SR, 2R, HESENG
U O RFALIE BRI YIRS, EERGR TR A, TR E S B R
FRIER, RV E LB, XA EREFE N —NER. FrelE
T2 PR RIE 7L L8 BN AR B B0l (1) D3 B A T B 0l TAE N 53R 13
F PR R 2 3 52 RVE AR AR 2 —, KB F0 R IS UK S8 35K 1) 2 1B 7R R 2 AT
BB R, H s 75 DR 30 P R T 15 B RO s i AR R

b [ SORBEEAR, AR, & &R H iR e I U B R, H
T B R rh Sh ez B B kLK 2 T R ikl TSR 204k FRTEI N N T 1541
AR, K2 R AT, AR AR VS A 5, S s> T 3 iE s X H
SoF B AR K RS S PR R S THI P22 T AR I, BRI, AR DAL FE R AE
FONRIEN Y, K& 7%, P I 7R R SRR R A o R SR R
BR R 2 08 R FOR -GN INGR, BTSSR R SN B R 2 B PSR R SR PERE L PLA
HTRE AR 5T SRR IR DT R (R 520, Ry HAE gk (i RHas It — S e 5
7 F B BEEE 1 4

132 HMRAR

(1) BRI IR BERR R 20 198 B 0 S HL IR S s st A 2 1 8
SEH BE A PR TR RIS

(2) HARAS IR BEER R 22 0 b9 15 S A LR A I 7% A SR 1R
B i KR B A R PLE AL RE T EE I .

(3) HARAS IR BEER R 22 0 b9 15 S A LR A I 7 A 2R 1R
iEa IR/ A R
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AR KIS0
1.4 FAREKZ
SEXGE SR
\
\ N N\ N
FE At H AR +0. 3%
FEht HAR et HAR+0.4% HAHAR+0.3% || & B &k £ b
REEER 7 % B JUR = E R +0. 4% 1 98 B A
ST
I |
v
RES =37
v \
MR FERE K =gk
\) v v
MR R, A
AL MERE gE. DLERR. BBES P BE
fR. 8ERERhR

A4

R A VS0 A P 28k B 22 W AT R B il A 82 52 SR A ot s P E AL D g
AT RUER A ot 2L 3% 1) 5 i

2 BAREELZE

Fif2 Technical route
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2 HEHMR
21 HEEHE. HRBERESINAFEREMEMFERNERKIENF TR
M)
211 #R5EE
2.1.1.1 It

IR FE AR AT 24, TARRCHM . /R H (28.445.2kg) 5 H I (2-2.5
HEE) AT W ILBENL a4, S HR AT M SRt HOAR S RIG T4 (Al H RR+0.4%
REEER R Z M) . RIS GEAE HRR+0.3%:1d /8 B #H =i . iRa6mdl (Lt H
FR+0.3% < % %k F 22 Hli+0.4% 1 988 B B 2080 . IR N 75k, b HitE sk,
1B 60K .

2.1.12 (RAFEE

N T IR NS e B TR, B N EAMETERS, BEAMATRRL R
F, RPN SEI N B A B 5] NTEFEFZ T, 50 1R IR 78 4 4T AE 2
G R SR04 R o TR IR B MR KA SRS AR A E 1, IR E
SEETT LR B . KRR T T VRS AR TARANE R H R
AR, FHe T LI R & o 00 I AR MR B) D B 7S s 358
I S S o ot RGO 2] (W 1 = S ¥ .

2.1.1.3 HiEHERFMEFKE
TRIG A 18] 1Y H RS e RS 8 =440 10 B RSk B B S R A AR PR A
F, HEENS55%; KIEEEZhhRSL = H %,

F1 EBARERKEFER (TYREM%)

Table.1 Ingredients and chemical composition of the basal diet fed to the lambs (dry-matter basis% )

2H % Ingredients 4B Contents,%
T K Maize grain 35.1
KMk Rice bran 12
Z# Soybean meal 5
Fi# Cottonseed meal 5
FKRIEZEHI Corn germ 23
A ¥ Mountain flour 15
1k NaCl 0.7
2%kl 2%Premix1) 2
IR E 4N CaHCO2 0.7
FEAE . Sunflower peel 13

[iZiE -+ Bentonite 2



12 BERAPRINKEEER L £ FEFI 8 B SR X AL AR F N B LA 1 AR 5

HpLHIF T
ZH 1% Ingredients ¥ & Contents,%
#it Total 100
B 77 7KF Nutrient levels
JHALAE Digestible energy (MJ/day) 3) 10.91
F1 5 A% Crude protein 17.79
HH Wi Ether extracts 1.24
HRPEBEIR 4T 4E Neutral detergent fiber 21.81
PR ME BRI 4T4E Acid detergent fiber 18.17
K45} Ash 11.05
£5 Calcium 1.11
f# Phosphorous 0.60

e TURESNET ik Mt Ca, 130g; P, 65g; #h, 85g; 4EEZFK A, 140000 U; 4
A2 D3, 37500 U; 445K E, 375 mg; 4E42% K3, 25 mg; 4EEEK Bl, 25 mg; 4E4%
B6, 25mg; H#KR, 75mg; 44K B12, 028 mg; JE7iER, 300 mg; VZERZ, 200 mg: M
f2, 15mg; WK, 1.5mg; #, 1300 mg; 1, 200 mg; %%, 1200 mg: Mn, 1000 mg;
fft, 9mg; fifi, 7mg; Co, 12mg.

2.1.14 REHLRMRESLIE

(1) GR1&

GR f: DRI ROV TR, DRITHZONN R, LL12~13 W&,
PR 11 BRI EEE, $BA2: mm.

(2) Hifh =

MR MRERIESERAG, BEE. FR. FBT. A RS &SR
Wish) LisdE, B ke

(3) HRALIER

IR LTI AR : R AR AR 2250 12 228 13 AR 2 A i sieh Iz 16 A L= FIR
W, FIAHARATHE™ . PEAR: IR AR=R VL s B X MRS FE X
0.7, H¥A7: cmo

(4) BEE%

FESE: YRR E SRR EZ D, —RORE WAL EUE TR 100%.

(5) =ERIIGE

SERIVGE: T 12 NEAE S, ESEEA R AR HEER R, 2

JE A TRRE, X RiiEE, B4 kg
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2.1.1.5 MA&SRMEE

(1) FERHELLFEFR

O KIR R : FEASH AT AT 41 B3 mt b, PRAF IR — B R] (24 5% 48h),
DN ERT i €N

QBRI TR FE P i Tk 28R BT = AR TR 2 .

B KW ZE 30g /o, ZERRBEEREMEN Wi ZJaRHIION 80°C /&
LK, ERIHSEAOIAEE] 70°CIERUH A, iR R = IR
I, PREAGBEME Woo HAZREIURR Wi-W, 55 W, ELE, CREFMAI /N3
JEFLL 100%.

@%AKZE: H Sem METEHAESRBUEE lem FIHLRFRE a0 K0T
35kg, Smin, P LR 12 Edide EpEalrh A g, fk K ENE a. N
RIKFN ar-a, J5 5 ar IELAE, FRE PO/ NEUS LA 100%, 24 T B DR AR A 20
M, — M = E B .

@EIY) J7: WU KN R Ag T, BT 4 COKRF AR R, I DE|
K BRI 6X6X4 (em) K. BN A ELE, HIERBH O
W, R AR A IR R B A D R TA B 70°C o WAEIR /K # 4R (HH-8)
O PR A 2 IR, 25 R SO S R BT Y) ), T iR )
AR, AT LA O 2 P31

®pH fH: 45 pH45min f pH24h.

pH45min: LLFART]. BREIFAFE TR, LEFAERENAS 0 L2 —
AT TR B REWE AR N R FETH IS A 1) — /N E, 2 S5 S5 A AR iR B e fa ik
ITEAR AL, FRER) T N7 =, L= BN 5L pH4Smin B .

pH24h: fEHATREEZ G, SLZIM— 5 K NUBN 4°COKFEN, 7E 24 /NI
J& LA pH4Smin M & FyEHEAT7 0, 3R1555FR pH24h 1B

(2) HWREFY bR

KAy UKW 10g 7245, YU FFON BRI, AT 88— IRFRE
3% RN IR AR AT T A PR 36h, BLEMIREUEAZE T2, WA
KarEr R, MEA: FIAYIKCEZENE. M. PR KRRENE, B
TIEHER 0.2g, SEXTIRARERATHNE, KT WIMANBNES, RGN
AN, REBRE 80°C, LEKZIE 6h, TEIKABIAEE. flifeis wid s,
Y M 0 AL e =R AR TR R BN 65°CRIMEAL H It TRk EEL AR B W NS
IFeLL 100%, BRI TR R MK 7> A 1g Ao B2 P RRE R R E
TR BT ARA, R B K, AR O R TN 3k ek, CHE A g
s, E 30min JEARE, EHMNELSRIETT 2 BN, WONHIK Y & 45



14 BEIRAPRINKEEER L £ FEFI B B SR AL A F N B UM AR 5
AR

(Ca): FERRRER VLRI . B (p): 26 (V-100) K.

2.1.2 BUESHT
FIIF Excel (2010) X EHEHEATHID#ERE, 12 H SAS.2 BAF#HAT Ge it #T s
KB RI R T Z50r, P>0.05 ZRALEE, P<0.05 NEREE.

213 BR5HH

2131 AR Y. JESHERRE ST AFEEE
IR 2 K, FENEE. BEFER. GREAMFEEXIY MR, 4. T4

A S5 R LS E EAbEas, HERARE (P>0.05. SXTHRAM

=ANRIEAH IR VL AR A B R (P<0.05), H T 4. [T4MIITHZ [58

BEMER (P>0.05), HIRNUHARE SR NIIH> 114> 1 4.

R2 KEERKEHE. TEBHIEIR SN AFEELRENTMm
Table.2 Effects of fermented bran polysaccharide, rumen-passing betaine and their mixtures on slaughter

performance of mutton sheep

i H ZH 5 group P&

Items Xof fE2H I4H IEE I P-value
SR E SBW (kg) 41.24%2.02 42.57+3.8 41.79+6.84 41.78+8.28 0.98
flf {4 88 Carcass weight (kg) 21.87+1.26 22.54+2.04 22.44+4.68 22.37+4.88 0.98
GR {& GRvalue(cm) 15.16+3.83 17.3343.87 17.10+4.48 16.15+22.15 0.76
J&5E % Dressing percentage(%) 53.01+1.13 53.43+0.73 53.6842.9 53.54+1.84 0.59
HR LT AR (cm2) 17.89%+2.56 23.82°+6.12 25.15°+4.35 25.42°+4.32 0.03

e FTHER R AR AR E R EE (P<0.05): JEARHFNZERAEE (P>0.05).

2132 ABEKEZHE. SESHIRERESYNEASRKINPENFT I
M)

RFEER B 22 0 L 198 B A SRR T A AU 2 A TS B K LH S 77 A R
W 3. SxFEAMt, 4. MEAAAK S S RLEEZES (P>0.05), Hi
WA T HAA=AH, IHERKIHEASEA BE R (P<0.05), 1
AMMABRE FTHEHEERARSE . SXTHREAME, = AR IR &
&= EAHESHONIAESTIA>IAH, HESARE (P>0.05). —/MABHETRKIT
WA PSS B IEAHIE (P>0.05); BAIUK & BHHIRE@EEERRE S

(P>0.05).
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®3 REAKZHE. TEBMHIEERESMNERAETRKAFEIAFIHOEE (%)

Table.3 Effects of fermented bran polysaccharide, rumen-passed betaine and its mixture on conventional

nutrients in longissimus dorsa muscle of meat (%)

i H 45 group P1H
faTpR

Items Xt HE IH IH I P-value
Ky Moisture ~ 70.39+0.17 72.52+0.05 72.74+0.01 73.29+0.02 0.94
A CP 20.04°+0.03 21.58°+0.01 24.58%+0.02 22.40°°+0.01 0.02
bl Rl EE 2.49+0.01 2.60+0.00 3.060.01 2.78+0.01 0.53
Ry Ash 6.06£0.75 6.12+0.72 6.46+0.77 7.5242.03 0.21
5 Ca 0.09+0.03 0.10£0.01 0.09+0.03 0.11+0.02 0.83
177 P 0.1120.03 0.13+0.04 0.12+0.03 0.12+0.02 0.22

AT R AR ZEREE (P<0.05); BEirHENZRAEE (P>0.05).

2133 REBRKEHE. dEBMITEIRESYNAFE R KB AR

T4 KRB EHE. BB HEEIR SR FEE KR FRAIF

Table.4 Effects of Fermented Bran Polysaccharide, Rumen Transferred Betaine and Mixture on Longest Back

Texturing Properties of Mutton Sheep

i H 4179 group P1H
Items Xt HE IH 4 Im4H P-value
7 Aberration
¥ Brighteness L*  32.92°4+1.22 31.75%+1.07 32.07°+1.43 30.84%+1.21 0.08
41 ¥ Infrared a* 12.20+0.66 12.4440.83 12.50+0.48 12.484+1.83 0.97
#FF Yellowness b* 5.84+1.04 5.10+0.40 5.58+0.66 5.4940.33 0.32
55417

76.86122.39 56.181+12.67 5727454 60.821+18.28 0.14
Shear force/(N)
FKHE

12.60+1.86 11.53+1.23 11.56+1.43 12.56+0.95 0.40
Drop Loss/(%)
pH45min 6.30+0.10 6.3240.30 6.38+0.15 6.36+0.28 0.15
pH24h 5.60+0.28 5.75+£0.22 5.78+0.3 5.79+0.16 0.54
RER 36.22+2.53 33.04+1.58 34.41+2.84 33.80£3.07 0.22
Y €GN 343+1.37 2.49+0.51 2.5340.61 3.104+0.75 0.22

e FATHER R AR AR E R EE (P<0.05): JEARHFINZERAEE (P>0.05).



16 BEIRAPIRINKEEER L £ FEFII B B SR AL A F N B LM AR 5
AR

Witk 4 KU, WELEIE. THMIAF K ZEFBIANEE (P>0.05), Hf
R KU BT U) SIS T 5 % B AR LU JE B 38 52 ma (P>0.05), T8
N THEWMNMREHZEREE (P<0.05). =/MRI6H 5 X I L 2E AT i)
KRR L BTV RAT KR TR Z R (P>0.05). 5% =F VLA
pH45min. pH24h 7E&MRIAH+ Z FIIAEZE (P>0.05)

2.1.4 11ig
2141 EAEEIREEYE. JEBSHERERE S AFEE N

J& SE 1 RE AT DLt S A 2 e i BIAR S5, A IR R A .
Ah, T RE S IR — M E N Rk, shiE i AL SRR R o B B
e, RS RE, 0] AU G s Ak e . AiEe
SRR B S R TR E R, X AL AR R SR R A
SR 2 RN AR S A =il rh R R TR, H 5 R RE A Y 5 5
BRI IGIE, W LU BB R/ INEE W R —Fhsh A [R] dn A B AR R S ol e
AR = ANRIG A R WL AR A 1R, HLDUR Ik B 2 BB AT 1 Al i e
GBI Z, WIHZIR AN LR F IR E AR R AR, &R R
RILHK AR50 1004 200, 400 mg/kg )& Fekk K 22 45t A 5 2 52 A 2 R
IREE ., JE R IRV RIGRIER LR ZE MW (P>0.05).; £ ZEE™ 5 h,
ik 98 I SRR A S R LT AR T &5 3 5 o X S5 ARIG &5 A — B, nTRE RN
JIT 1%k 2 St Rl AS [F] o GRAE 5 MAAA I 07 & B AH G, A % i 50 2H GRAE o W 2 81k .
BRERE SE DLR B SV AR G 200 10 K R DI 2 52 i1 2R 4 B -5 0 R4
BREERARBER, GRIETLEEZN.

2.142 ARBERKREZHE. SEBMIEEILESYNAFE KK D ENSF TR
GAER:DEA

EAEDEINUER A 7K 3 KR 73 R AFAE T 4 22 ik — A8 AE LB 2T 48 A Ak
5, SIILAK IS BLIN 75% LA™, IREK BRI D . A ISl
H A K > & B IR VEE A, 25 B ENT72% 0. SEH SRR 7T
I, 2 1R B K 2940k g, FLLPATAN & 1% A A AR UL, AR TTAR T
H AT At 2h 40 H AR R ALl ot B i ORI 52 i, S A ik e R LA A
MR A& B 5 & WLIA I 22 vk S L A AR H R IIBRR ™ I HULN s 5
eI A S LA AR ) — IR ZE Y5« 1 2 [ N Ah 3 A N2%-3% LA g
Wis s, RERANERSE™™ . RS ORI, R IR Rk K 2
M R SRR S A IR I S T B K LA AR I & B AE2%-3% 2 8], R34
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AR RILP R ) I 07 & A TE R . Aat b, TR IR R SR G o
2P R 5 S T R R LAt R 4L X T A R S SR T DA AL
AR IR TR 2, IR B TS S53NLAIR, SR b2 N
A AR, XA AR IR AR E R R 2 —

WL pHZ ELEERZ 00 PRI RS | U455, 2 At VP o h B B (M 25 B PR b
WERE G, s L pHI 32 2 R 28 ol B i & B S B A, LA O
iR B i N R A S R A B ) FLIR AR At 3 2, NI S BUULAIpH KT
AR TG & A FE R AL E WL R pHA5Smind4) 7E6.5 LA, 78 1E 7 3 W pH45min 6.0~
6.52 18" . =P g5 A 5 24 22 2F pHASmin fllpH24h 76 5. 35 5400, X 5 & 131
LA R — 2. WO E A S ERE, SR s AL E E &
LR HI80~90% . ARG - = AN A FEZ A WA (L), 4%
(a*). PHE (b*) TEFLW, XS5, 4™, 2 N R —E.
AR FURIL, WA pHE 2@ i A WL 58 B2 R s ma LA (™ o AR b = Fof
ISR LI pHAE AR F= AR R . 228 B B "R I,  FEFA T = Je 4R A HE 1)
PR S T SR A LT 3R S BN T 15.10% 0 4 B 2 P25 0 B/ 0 2 AR AR PP
I ves B RSO UL P 21 B A B ey, S5 ACRIR A S 45 R — B Rl = P
BYY) ) RN S, 7R A 78RR S B AR — R,
(R BTD) J7ERAG, FLORE RO . I0RE S S PR o SO R 22 v PR — T R AR . T
IR 5 L R S P S8 ORI R ™ BIF TR I, HAR A s n & I K e
2N IR 1 A SRR A U RS 2R 7K e R 2 A I R 5 T 3 R e (P>0.05),
BA] DL E M ARETY) ). R RS ™ 2 U AR — 3. AN, B
HOEHIRZ F30 TR A AT TR AN BB FT, (AR A& 2 (0 %
B K2 22 W8 F sk 98 1 T SREBRT PRI = PR UL PAT PR] i JOE 9% ¥ 5 2 e 3 R A BTG, A998 e
BRAVAEF— WAL

2.1.5 I

(1) EARFE A REER R 20 1988 B S0 S IR S s it & AR AL 38 55
FEMEER TR EMEEm (P>0.05), HEFEWRS TIRIE (P<0.05) 5
X WA LU TR A B8 S A T e, B DI R =6 (077 AP R A 520

(2) EARTI IR REEL R 208 198 B RS SR A A R o e R
B ZH R B B v TN R AR AN IR 2H, ] R HH TSR — P
RAH R AR A

(3) FAR IR A A D077 FRR A 4L LR T A AP AN RIe 4L, 5
X REZELA b = AN RB0 4H 0 BT D) JBRARG, 5o = PAJ PAT et JO 19 %) B 2850 T ) 52
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22 HEZHE. SHEBREESYXMAFEME. EEMIRRE KRN
221 #MR5SHEE
22.1.1 R

S S Ja ST RIEIBCE R KU B A% Sg, BN TE Wik T
SrbRIL, JEHE 5-80°C UKFE TR RIRAE, T RCIVL R FNIR B 20 23
PriafbERE . EAFRRIGIEIINEE 0 K. 30 K. 60 K, XiAEFERAL EHATI
BRICR AL, K 76 2E MR & 40min J5, 5540 3000rpm/min BLIZREAT B0 0 B0 G
I IS WE T 200ul BB A ERAET-80°C, ARl

2.2.1.2 MiR$eFR
MUEEAYBALEETE 77 (T-SOD) . A 1% (MDA) . 23t E A FE ST (T-AOC ).
B IEH G S ALY (GSH-PX) . G JRBIA BEH K (GSHD .« i E AL AR (CAT).

2213 R ERILEE

FJ—200 Sis s B sl fieimdcz e (SCILOGEX). TU-1810 B84k
6T, Epoch @ KEEARX . 1HIR/KIAHH (HH-8). Centrifogee 5430R & 2\ H
THEGOAHL

22.1.4 REHE

(1) LR AR B AT AR B R TBON 4°CHIUKFE N RR,  fdvR
Ja B R A g 7 R TR 5 o LRI L S URIRE B A 4R - R 8 TF AR B L BY
W, WAL B BRI S0 A CEEREZKD =1: 9 (LLFIFEAN 2ml (1)
BN, FERE RS O A BN R o B AL E RS R, SR s A Has AL
W N Pl BTN, R e R R Ry P2 B s S K
JE AT B0 2500r/min, 10min, HUZHZRSJHKM FIGW, H18 10% 21 M, A7
F-80°CHIUKAE, T ERE RKNNLAFIR B HR M br .

(2) ML HTACEE : Rl MR RE s BN 4°CRIVKFE AR VR (BE T-0K
P F#RED, RS 3000rpm/min, 10min 250, T DA FRER K SEARARARRE, 1Rk
50%-. 30%- 10%F W, B X B 0 3000rpm/min, 10min, £7T-80°CUKF N, F
TR A AT bR B

FIT A FE AR T P A% i B ot AR YD LR R A R S AT B A
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22141 BRKIR., EEMLEPAREKISCIEEESN (GSH-PX) B
ME
E S WLABIA B H B s 71 (GSH-PXD #ile i =5 B 1 i i
SYER, TR P A B B AL BEYE  (GSH-PX) MU N 0.1ml fi&7E
37°C I 5 438k, FIBR IR AL ZHZ 38 I AERE SN FIVE T, A3 e H Ak ik
AMNIBETE 71 (GSH-PX) K424 GSH K F#{% lumol/L, IM#EAY GSH ik
FEREAR 1 mol/L #ft & — NS 1 54T

=5 EEKA. EEMME+H GSH-PX BN A %

Table.5 Methods for detectingGSH-PX in rumen and serum of longissimus dorsi muscle

THE PR [ 4=
Immol/GSH (ml) 0.2 0.2
RS (mD 0.2(A) . 0.1 (I

37°CIKIEHIFA Smin

B — R (mD 0.1 0.1
37°CARKBAERR R B Smin

AR (mbD 2.0 2.0
ARl A3 (i) - (mD 0.2(K)+ 0.1 (I

V2], 4000r/min, 250> 10min, H EJHER 1ml

GSH Fr#f & ¥ 77 N A 1.0

(mD)

20pmol/1GSH AR (mD) 1.0

B RIE 1.0 1.0
G =R AR (mD) 1.0 1.0 1.0 1.0
RS (mD 0.25 0.25 0.25 0.25
BRI (mD 0.05 0.05 0.05 0.05

22142 BRKANA, BEMMEPEFERSHMER (GSH) BIE

FEARRTALHE: B 10%ZHZ1 5132 0.1ml, 0 0.1ml X557 —78 %), 3500r/min,
B0 10min, U EIEWAFI: (i35 R A ] 2% 75 BUATE 0.05ml, AIA 0.2ml 75—
RA, SHALIRPD R
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% 6 %HE_'{KH“. Eﬁfuﬂﬂ/ﬁ I:F GSH H’J*_L/)JJ /ﬁ

Table.6 Methods for detecting GSH in rumen and serum of longissimus dorsi muscle

AL bRiEFL e L
WA uD 100
20pumol/IGSH Fri#fEH (uld 100
FIEBR (uD 100
WA= ub 100 100 100
W= uD 25 25 25

22143 EmKARA., EEML%EH2EBECHELEEEN (T-SOD) ALNE

X SEERAT AL EA Iml B TR AT I SN,
R SOD #eAlil 1, HiXH5rH) SOD AN G ZR 15 1F ik 2] 50%, JIFRIXHIr £
f£) SOD “A—A> SOD i J1 B A (U).
#£7 BEKI. BEMIES T-SOD RN 5%

Table.7 Methods for detecting T-SOD in rumen and serum of longissimus dorsi muscle

e THE
R — B (mD 1.0 1.0
FEA (mD) 0.05
MK (mD 0.05
W= (mD 0.1 0.1
A= (mD 0.1 0.1
TP R (mD) 0.1 0.1

Feim 7RI A], 37°C/KHT, 40min
2AF (mD 2 2

22144 HEuKARA., BEMD&EP2IMELESN (T-AOC) BINE
MPTEABE S (T-AOC) R TT R K% R I Sk 3 — M hrifidk, —
% Trolox NS % LK BATHIN, F TEAC KF R FHHE .
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#*8 HHKAL. EEMIMES T-AOC BN 75 7E

Table.8 Methods for detecting T-AOCin rumen and serum of longissimus dorsi muscle

RN briEfL e L
&K (ub 10
AR Trolox W (ub) 10
TEEEA (D 10
AU (uD 20 20 20
ABTS TAEW (ubd 170 170 170

i N 6min,

22145 EHRKIRH. BEEMLETESEEEE (CAT) BNE
E X BEFIEESE A2 HLUE AR ETRENS 2RI Tumol &
A — NS A

F9o EHHEKAL. BEMMMET CAT BN 5E

Table.9 Methods for detecting CAT in rumen and serum of longissimus dorsi muscle

IR e i
HAEHK (mD 0.05 (P . 0.1 (I
WA — B7CHIR)  (mD 1.0 1.0
R B7CHHR)  (mD 0.1 0.1

VRE), 37°CHERH M 1min

RA= (mD 1.0 1.0
A (mlD 0.1 0.1
HASH (mlD) 0.05 (B9 . 0.1 (I

22.14.6 BHEKANANA. EBEEBBRKRE/RNE

®10 BHRKA. BEPERRERNQNGE

Table.10 Detection method of protein concentration in rumen of longissimus dorsi muscle

TEE PRifE e g
MZE7K (mD 0.05
0.563g/L bR (mD) 0.05
FEfE (mD 0.05

F D= B A (ml) 3.0 3.0 3.0
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22147 BEKIA. BEMDESA_E (MDA) BINE

x 11 BRKA. BEFMIMES MDA BN £

Table.11 Methods for detecting MDA in rumen and serum of longissimus dorsi muscle

THE FRALE e & Xof HREF
10nmol/ml FR#fEdh (ml) 0.1
Jo/KZEE (mD 0.1
MEE S (mD 0.1 0.1
WA= (mD 0.1 0.1 0.1 0.1

W) (R4

WA MR (mD 3.0 3.0 3.0 3.0
WA =R (mD 1.0 1.0 1.0
50%UKEERE (mD) 1.0

222 BUEESHT
A 2.1.2

223 BR5HH
2231 ABIREZHE. BESEHIEH LRSI RAFEE ah—wicri FipfA
R 12 AT UUE t: XTI, 14, Héﬂﬂlméﬂiﬁj B3 =R B 44 T-SOD

BE71, (HERARZE (P>0.05). T4, ALK E 440 CAT i’izﬁr GSH

()2 5 GSH-PX BV E S50 AR EL , =A ﬁ%ﬁéﬂi@%w%@%ﬁ#(»oosx

X HR A AH L MDA 75 18, T2 I ATZH 54K 7% R 245 22 R AN 2. 2 (P>0.05),
H P14l MDA & &k, S0 HRAM L, 141, TAURITZLynr DL 252 58 B 41

Z{ T-AOC fg /1 (P<0.05),
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xR 12 KREEFHEZHE. HEB IR IR S AERE SIS LR

Table.12  Effects of fermented bran polysaccharide on rumen betaine and their mixture on rumen antioxidant

performance of mutton sheep

WiE 4H 5 group P1H
Items pugiied I, I EE 4 P-value
A AL YA g

1409.60+£222.39 1616.94+£258.91 1484.50+£121.67 1450.07+£139.49 0.54
T-SOD/(U/mgprot)
=R et

364.65+126.88 460.45+144.36 370.88+150.38 430.10+£71.29 0.56
CAT/(U/mgprot)
TR H Ik

3.46+0.36 3.64+0.50 3.47+0.56 3.49+0.36 0.93
GSH (umol/gprot)
B Ik S

3497.60+£181.25 3685.90+£513.36 3636.50+£520.41 3693.10+440.32 0.85
GSH-PX/(U/mgpro)
P

1.31°+0.21 1.96%+0.01 1.97°+0.05 1.98%+0.57 0.04
T-AOC/(mmol/gprot)
N

3.65+1.07 3.08+1.48 3.44+0.94 3.37+0.42 0.89
MAD/(nmol/mgprot)

AT R R RARZEREE (P<0.05); BEirHENZRAEE (P>0.05).

2232 ABEEKEZEHE. JESHEEIREEPIXAFEMEFR GSH-PX RIS
% 13 AT LA 1, 30 KA, MR+ GSH-PX B PEARSCES 0 K 2 _E T,
IZH. TMZHAIZ A GSH-PX B iftEm T i, HZERARZE (P>0.05). 2 60
RIS, AHEC 30 K GSH-PX BV VA eI SxTHAL, = Mtse4m
GSH-PX figif M350 Frd v, Hoh 140 GSH-PX Bl i 1 42 2 1 T AR 41 (P<0.05)



24 BRRPIRINEBEEE 2 DS B B HEEN A R AT F A M JLE LM IR RERY 5
AR

13 REEEZEE. dEBMEHIAORESMIAEMEF GSH-PX FIF20E(U/ml)

Table.13  Effects of fermented bran polysaccharide, rumen-bypassed betaine and their mixtures on serum

GSH-Px in mutton sheep(U/ml)

ZH 5 group P
56
PR 5 14, II4H P-value
RE
0 174.42+44.49 205.89+36.03 186.63+41.9 199.88+63.09 0.81
30 193.49+23.78 230.23+73.42 198.84429.55 233.49+10.57 0.56
60 216.98+39.29 261.4%+10.7 250.12%+12.13 251.86%°+10.29 0.09

AT R R RARZEREE (P<0.05); BEirHENZRAEE (P>0.05).

2233 ABEEZHE. SEBSIHEEALORSMXTAFEMES T-SOD K520

HE 14 FTLLE H, £ 30 R, M2 T-SOD P 14 2 25 im0 B ZH R
PRI 2H (P<0.05 ), TUZH FITITEH (1) il v7% 14 450 v T R AL 22 e AN 22 (P>0.05) o
%560 KA, XFHRAFA=AMRIGAH 55 0 KA 30 RAH IR H T-SOD Higis 41
A b TS 60 KIK T-SOD ML Bl i 1t = A5 2H 35 vy 10 BRAH{H 22 S/ AN X
# (P>0.05).

R 14 REFHESHE. SEBMERIESYXAEMEF T-SOD AIF2ME(U/ml)
Table.14 Effects of fermented bran polysaccharide, rumen-passing betaine and mixture on serum T-SOD in

mutton sheep(U/ml)

2053 group P18
56
X HR 5 144, M40 P-value
RE
0 41.54+3.29 47.09+3.13 43.45+7.71 46.42+3 .36 0.29
30 43.03%+1.65 47.56*+2.52 43 35%+4.27 46.77°+2.72 0.08
60 74.8442.56 76.1243.29 75.55+1.72 75.89+1.43 0.34

I PR BT AR ZER BE (P<0.05); HEistFENZERTEE (P>0.05),

2234 EEEHEZHE. SEBHEE RSP AEMES T-AOC BIF M
% 30 KB, M+ T-AOC HI& & 55 0 AL E EFARI#a%A, 140, n4A
4 5 m TR H (P<0.05). 55 60 KIS, AHEEH 0 KA 30 RIMEH T-AOC
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e B E TS, SeBAEmME, =MRBAHLEEMEER (P>0.05), H
FRTZE>TITZH > 114

® 15 REREZHE. SEBMHIEILESYXAFMES T-AOC KIFIE(mM)

Table.15 Effects of fermented bran polysaccharide, rumen-bypassed betaine and mixture on serum T-AOC of

mutton sheep(mM)

ZH53 group P18

Rt
Pai | EE 41 NE P-value

RE
0 0.75+0.003 0.77+0.02 0.75+0.02 0.76+0.01 0.21
30 0.77°+0.01 0.79°+0.01 0.79+0.01 0.79%+0.011 0.03
60 0.97+0.03 1.08+0.05 1.01+0.02 1.06+0.03 0.18

e FTHER R AR AR E R EE (P<0.05): JEARHFNZERAEE (P>0.05).

2235 AR EYE. dEBEHEHIRSYIXTAFEIE+H MDA HIRI0

M H MDA ()8 85 30 K525 0 AH EEE R A =530 2356 BT T B
5 30 RIFTALMK -+ MDA & & % E MR TX AN AL (P<0.05). T4LAN
I 5% AR L L MDA & E&ZRARE (P>0.05). 5 60 R, =4
R MDA S ESLT A, HERARE (P>0.05), 4. NAMIIAAM
tt MDA S EZRAEZE (P>0.05).

T 16 AMEHKELHE. TEBHFELRSWAENE+ MDA AIEIE(nmol/ml)
Table.16 Effects of fermented bran polysaccharide, rumen-passing betaine and their mixtures on MDA in serum

of mutton sheep(nmol/ml)

A7 group P
R
X BR 144, II4H 40 P-value
REL
0 2.30+0.33 2.26+0.12 2.29+0.19 2.27+0.44 0.25
30 1.97°+0.39 1.82%4+0.13 1.93%+0.22 1.92%+0.40 0.07
60 1.71£0.39 1.66+0.12 1.69+0.28 1.67£0.23 0.27

e FATHER R AR AR E R EE (P<0.05): RN ZERAEE (P>0.05).
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2236 XREFRKZHE SEBMIEHICESYIXNAFMEFF CAT HIFN

R1T KBEREZHE. SEBMEEIESYIAFMEH CAT BIFZE(U/mI)
Table.17 Effects of fermented bran polysaccharide, rumen-passing betaine and their mixtures on CAT in serum

of mutton sheep(U/ml)

2H 5 group P1E
56
pagiict I IE2E) I E2E P-value
REL
0 4.41+0.69 5.19+£1.04 4.5241.35 5.08+1.06 0.24
30 9.9243.28 10.14+1.59 9.9542.9 10.06+1.41 0.23
60 12.343.35 15.94+2.19 14.334£2.96 15.1542.61 0.20

AT R R RARZEREE (P<0.05); BEirHENZRAEE (P>0.05).

MR CAT BEEE, SFHEALFIIZL . MALFITIIZLEE 0 K. 30 KAk 60 Kk L
THEa% . 5 30 REFXREAM =R A MR CAT B It JC 2 & 1 % =
(P>0.05), =MRBAZ MELEEHEESR (P>0.05). 5 60 K, HXiRAH
bede, 14H. TAMIIA AP E, HERAEZE (P>0.05),

2237 AREFHEZE. SESHERAEESYAENEF GSH HFN
#R18 AREHKEZE. SBEEHEEARESYAEMES GSH AR (umol/L)

Table.18 Effects of fermented bran polysaccharide, rumen-passing betaine and their mixtures on GSH in serum

of mutton sheep(umol/L)

#H 3 group P1E
56
pagiel I#H T4, TITZH. P-value
REL
0 3.23+0.37 3.17+0.39 2.93+0.24 3.22+0.80 0.76
30 11.18+2.62 14.09+3.68 11.36+1.96 12.27+2.88 0.38
60 5.39+1.16 5.64+1.77 5.56+0.74 5.59+1.04 0.31

AT R R RARZEREE (P<0.05); BEirHENZRAEE (P>0.05).

M+ GSH &8, % 30 K55 0 RAMWE ETH&EY, SRt IE#
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HZER (P>0.05), % 60 KE, =MNMRHKHERAEE (P>0.05), HAI14H>11
ZH>T12H .

223.8 REFFRRZHE. BB MR SN AFEN B E LR
19 REFARSE. BRI AP A R

Table.19 Effects of surface fermented bran polysaccharide, rumen-bypassed betaine and their mixtures on

antioxidant properties of muscle of mutton sheep

WiE ZH53 group P1H
Items X H JE2E IEZE I EZE P-value
A AL

130.66+31.16 146.02+25.39 136.02+14.89 137.86+18.71 0.73
T-SOD/(U/mgprot)
e H o SR AL

285.7°+6.27 317.39%+5.38 289.82°+6.87 347.45°£25.76 <0.01
GSH-PX/(U/mgpro)
ISEiE= N2

0.90+0.08 0.96+0.07 0.97+0.17 0.98+0.24 0.41
T-AOC/(mmol/gprot)
N

9.25+0.13 9.11+0.21 9.17+0.18 9.14+0.07 0.55
MAD/(nmol/mgprot)
AN

8.98+2.07 10.634+2.75 9.59+3.52 10.60+2.31 0.31
CAT/(U/mgprot)
T JE A et

85.30°+15.96 137.06"+35.96 92.44°+31.46 99.17°+28.77 0.03

GSH (umol/gprot)

e FTHER R AR AR E R EE (P<0.05): JEARHFNZERAEE (P>0.05).

M 19 LA H: SR, 140, mAAmA SRR s LA T-SOD
CAT EgiEt, HERAEZE (P>0.05), IHMIIAHY &K GSH-PX s &
FE TR (P<0.05); TAHSXIRZALL GSH-PX FyE R mH E 7 AR #

(P>0.05). SXHRAMLEL, =AMRANAN T-AOC FEJIHI MDA & & 7% 71
AR (P>0.05). SXBAMLL, 1HT LR EREFRNETRKIH GSH &&
(P<0.05). FWHEHKNH GSH & &14H>14H>14 .
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AR KIS0
224 itig
2241 REEFKZHE. SEBHEBICESYITAR. BEBHMIMFE MDA B2
i

MDA & Zh LA P &6 ) E BB TET 3 Y0 40 R A ) 22 AN 0 IS G R
(PUFA, polyunsaturated fatty acid) MM 2L RGBS ALY, X —Y5
REE AR+ ke o R I BLEALRE 1, A2 B INLAKR RE 08 4ERF (1) L Ab A ot
Z—. FEH MDA & &2 VP 5T I AR iR B2 A0 22 Ve 1 — T B4R R
HBN N FEA S FREMEZERZE. MDA W& = L2 SEEMINL
A N R oI S AR R B B E 2 O T 51 R AN S LR B P E A R G2 3
I, TEgERFEAL S AL 2 A P PRt MDA B2 5 ] DL W 20 e e gt
SEALIARRE™, [FII Refg IA) 4 S i th Ig B Ak i) e AR B, Hod 22 R Bt i
PR E™ . RS AWTF I,  FOR RS I e ms v PR K B RE % 4 ra K
LR PTEALRE ), IR AT LU BR A 3 B B, R R RA A FH H H A
IR TRAREES N FER B, AR AR IS IS S0 ] MROK B o] DU A A e
(1) MDA [#1IX 41.87%. Hagar 8" &I, FHSBEETE vo fil i P HIR 25 9 51 &
A RLEAE R, X B AR JF RS I H R (GSH) A §Mi. Coban 55
NI I RS A A 0 i S i ] MG 22 K BRI SR R AR AR I S L 23 i 24k
AE/IZ Y MDA & 8. BHIVKEET B AR, HIAFEIN 84mg/kg 71 2 4l
AT PARRAR K R I g & . AR, 55 30 RIS RIS 2 A
BERL, 56 60 REFXTHRA S =/MARHERARE, (HIKT 30 K. PR
JEH A MDA & &, =/MARHMCT XA . Btk nT LLE HAESIY) H R
ISR I K Bz 22 W ik 9ed B i S S VR TS N ) 350 T DAYakE s 4 20 PR A A 07
BT, X N EFERPUEEAGRE A TR T

2242 AEEEZHE. SEBMEBAESYMAA. EEMNMERS LT
7% GSH & =895

Y SE I ARG, SRR LA B A RS 71 5 H B S LR & A
B IEAE G » B @ WA E W ANERE S 2 Fhgcim 1 K F 38 5 H B -+ % V)
PR KBS E N E SR 2 B R A A A SN, 72 A i 1t I RU)iE
BRE EHUR NG T E Ak, LR G N & @A R . Ho, g
LA R =26 O, OH . Ho0, %5 H X HUAMIfETE, ShPblikr=4:
T EEE AN AERG AR P A R R R &R o PR AERR (R R R L HE GSH. A2 A,
gerbz C M4EA R E " MBHE RS 145 SOD. CAT M GSH-Px 5.
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YPUEAEE T PUE AR, B =M R HE R SRR 2 AN
SOD. CAT M GSH-PX. BE&ESIIHERKIBUEARE I T &, s KULAHZ N
[¥) SOD. CAT M1 GSH-PX #3827 BT . Hr GSH-Px A SOD
P T CUAH B WME FH DOEBR A 5 B B2, CRIPUEIIEA A FH B B,
CAT NJ;& SOD 7EHBRBIPIALA P 38 i A 5 1k 3 SO A2 2 A B R Vi
SOD. CAT 1 GSH-PX ixX =FhHi 8 AL BELE SN W4 S 1ETE B A 3 3 R
BEfE 248, #iltn SOD HIERMRAIEA, Bets1E TR AR &7 Lk,
LB iR REH, LA A5 0 GSH-Px HIRH1EA, ATLA
VEFAEARFRECR IR L b, AT — B ORI BRI, XA R
RIRE RS FYR T ™ CAT BES AL H 00 2 Xt AR WA T2 5 1) H,O F1 O™
PMIRAREE " N 52 B EORR A 8 0 R B S R TR A K v LA FE GSH-PX &
SOD HPHE T . Akhavan Salamat 2™ BF 78 KL, £ 33°CHIm iR EDIRSEOLT
TRV 0.1% P&l =208, 7T LASE = RIXS I GSH-PX % SOD BG4 . Zhang 25"
FORIL, HARP I RE R (15g/d) 254 mT LLA] B35 38 T & 1Y GSH-PX
% SOD [BEENE Alirezaei 6™ B FL I, HAR A RHSEHHCRACE 10% 00 TR
TRINEL AN, AEMS I RS LK) SOD. CAT Al GSH-PX ffE&ETE. T RISt
FOR I, HRR AN 40mg/kgmb A IREEK B2 22 B8 25 Wr i (R K BRAN AT ITEE B 21d )=
Al AR TR RS 2 1 CAT. SOD. GSH-Px fiffi% /1. fEARI T, Kk
e . T B RS & AL SE 30 RIS T-SOD.  CAT 1 GSH-Px (]
WS TR, KRR 2R 1R RS AR S UL 60 KA
GSH-PX HIFgi Jya T XM, R %k Bz 2 B2 ) T-SOD M1 CAT HIBEE /) 1
St B AN AN IREG 2 . T8 1 44 CAT. SOD. GSH-Px i /7 B4R 55 % HE ZH A1
beAt iy, AH R BEAR SR U I A oI S LA = A 9 B R s 1 o AN T T LA
Kk, AN GSH-Px BE ) K 1%k B2 2 HE AR & H B3 m T 2. LA
H1 CAT 1 SOD BiiG /1 5% A AH LL 22 e AN BB Bl 25 EFTIR, 2R Kl
SRS v AR = 2PN LA N BT AR RS 14, P DA A S B B LA 45
F, T AT AR B S MR RIPLA G RE

2243 KEEFEZEE. SESHIRIOESYXAA. BEMME T-AOC B
Al

T-AOC HARER T & BIAIPLAIBE PRI I — DA PR FE R, 1X—T4
FRIEUE R =4 T 08, AR TN UA ST A R G = A8, b, X
— TR bR I BUE A2 By 17 150 38 v DA Wi DA it o R s B2 [ 2 R AR IS L 70 A
W R I, TEAETE A P 1 AR FR AR I A B e 22 W L e B i Sl A & AR



30 BRPIRINABEEE 2 IS B B HEHE A R AT F A M JLE M R KERY)
AR

BNFALESE 30 RSFTZH . AL A 1 R B3 & TR AL, 28 60 REFI4L. 1T
AR T-AOC E¥E TR, P IAA>TAE>TAH, H 2 =AM 40 8] 1
ZFHARE . BT DURIL, 18 IRES 2 o R TSk B 22 hl 4 RIVR A 2 AR FH 2%
Rl X—8RERZHFENR—E JIAYH T-AOC [FREJIA A =
RIS AR 2 A B2, BRGSO . TR E A28 B #EAnig
G T-AOC HIFERE R TARA, MEkE AN ZERAEE. 5H4h &
THENWH T, WA NS RIR T WS KRR 2 B I A FE R 8 6
TR, BRSCREE IR T-AOC fH. R AWt EM, KA HE
MR A 2K B 22 W8 I, 1E4T 8 S A I AL B R B PR HE B 2L 23 b ) S i B A BE 0 32
e FRIAE FH o AT AT AR 30 RR 7 0 A % 2k Rz 22 i mT DL TR 32 = sh P i i 284k
RE71, DRONR TSR B 22 WEIAFRAE, (03N AE U RO Hh 52 3 () 453 5 DK P2k
Ny REARAF PR, AT 2 R I PUEA TAE™ . i Mishra 25 B 50K
I, Al ERR AN 3g/kg B AR AT LU BERE AR YR A B 25 1R = T-AOC 7K.
sk AR NI TR B, AR A I I S ] PR BR AT DA H A M RE R I T-AOC
BT E . LRI, R R 220 Kol de 1 Al S B s vT LA s L AR 1
T-AOC 1, M LURTH & SHUA R PTE L RE

225 I

(1) EARRIR IR REER R 208 1988 B S0 S TR S s ) 38 vl DA =L
AR B 20217 T-SOD+ GSH-Px B 41 GSH &, P&k MDA & &. LA
TR A SE TR T B A, R ] DB = A ) B SR A

(2) EARFIS IR REER R 20 IR B S S VR G N I 7 3 vl DA = A
HAMiE 2 ) T-SOD it CAT ViR T-AOC fig J1. MASRIGEIE 7T &0, A2F
[ 375 2 LA A B D S I Al BT E 22, BRI 5 B 1) FR 38 0 e AL Ak e 0 iR
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23 EREZEHE. FHSEH AR &1 AR EER A AR ATER A9 520
23.1 #MREEE
23.1.1 RIEHESR

AR ISR B /0. SRR A B DL & H AR S 2.1.1
Ao J& s a v EDEIECE N KL 30g, 2T W T dbsid, JEIRE T
-80°CIHIVKAR N REATARIRAT, FH TR UL VLR R A i I 0 XU g 7 7

2.3.1.2 KR

5% CLEEIHIR . EIRIEM . R B TR OB-AMBREA . E Okl
Wi 2% A VA 15% = AT B B VAR . IEBERe i . oK BRI«
6% =1 MR . A A .

23.13 R ERILEE

B R°F (BSA224S-CW). Jitimikz &% (SCILOGEX). &AM X (OA-HAET
MODELSI125. N-EVAP112). Jig¥ 78 KB E . THHOIE. BHE ST CRZE
IR bR M [E 2 A, AR 100m, JEEJE 0.2um, WAE 0.25mm). HIEKH
B (HH-8). FJ—200 =i# B Hl. Centrifogee 5430R & 0B B DML &
RORAH L3y (SHIMAZU) .

23.14 RWHE
23.1.4.1 BLEBRAN G A

WFEE T T 4°CIvk W EH B TRk ERRE S HERFRE 1.25g, HHY)
ERAIR, BN 20ml B OB NI 4ml 1) 6% @RI REAT 51 . A% G
(R IL I 2H 2R3 ST BTN 5 0oL HY 3000rpm/min, 10min. BUH: EEWREEN 15ml B
OE W JEH 1-2ml 9 m S BRI R DTE, FIRED, BOL BiER S8 —K
1) EIEIR S . FIRG 50 EIE R A A AN (SM A1 0.5MD 175 3 pH ik
FEA 6.5, BT IR E R EEBEEN 25ml (R ERY, AXNEKEEIRE . ¥
BRI LB 0.45um IR R UE, b8 a1 BT WOBCT m ORR ta
¥ (SHIMAZU) Z43#7. 23#iAE: Agilent Pursuit C18 (250 X4.6mm); 8AM&
s WK 254nm; AER: 30°C; WBNIAH: 0.05M BEER = LB/ O (95/5, VIV);
AR 10pl; FE#: 1ml/mins

2.3.1.42 BERABRH N5 3%
JI6 5 R G0 2 BB [ Bk GB 5009-2016 3547 11 %E »
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AR

(1) 5 A IUVLP A b2

B Sg B AL B 4°CIUKFE B BT K BRI o 50 R THD 7 e
FUHERT, TS0, AEMIFREL g WRAT 100mg MR & TR T 25ml /KARE W,
NN 4ML Z&18/KF0 2ml (1) 95% A BERST . 5 BT 75°CIEER/K#B S (HH-8)
HiKA# 40min, HAIEE 10min IR — IXEVEBIR G35 . GiREWH 2 5.

(2) 5 WUV AR T B4 EY

FERIE N, BN 95% % 10ml 18] . KR &R 80ml [ 2 Fik-44
TR AU T K RS N R 2, I HERE 10min. KSR 2
250ml et JRERIZERPFE b, Bk 2T, HR R EN
PEHA o

(3D JE MW )24k B i i 1 1 R AL

F O A A RIS T 3R B T 25ml (/K MR A TN o 4 22 3 31 SR A
(OA-HAET MODELS8125. N-EVAP112) K&K T, 78 bbid 72 75 2 4 4
PRI A . BIREEH T, K 8ml 1 2% A E AL BRI BN IE 822, 80°C
7K (HH-8) WA, BLZRKARERE LA &, it 15% =%l
A E B IR BN . BRGHR, BHIZR =R

I 10ml FIEBEGEE RIS G, BRI SAGERTE I, B E SR
=, WHUEBEGESE BUE Sml, R H TN E WX (OA-HAET MODELS8125,
N-EVAP112) H10kF. FA 2ml [11E CFeiF M 3-5g MK IRERINES], HE
Smin. B _FEIERES B A AT 0% (7890A-7697A, TS AH A HENOD
AT

232 BUEESHT
A 2.1.2

233 HRE5HR
2331 REEFRRZHE. BB KRR AP AEN AN EIRER S 2852

R20 KRBEREZHE. TEBMEIEAYMNAFN RN EER S SN (my/g)
Table.20 Effects of fermented bran polysaccharide, rumen-passing betaine and their mixtures on inosinic acid

content in muscle of mutton sheep (mg/g)

i H 4H 5 group P{a

Items i R EZE I 12 P-value

HLE R 0.19°+0.03 0.24*£0.05 0.22%°40.03 0.21%+0.01 0.08




MEERUAZEZAE T 33

I TR BRE AR ZREE (P<0.05); BIMARNZERAEZE (P>0.05),

0.319

it (mg/g)

4
e

0.0 -

x4l 141 14 e
4151

3 KRB ZHE. JEBMNEEIR SN AEN R ERS 20520
Fig.3 Effects of fermented bran polysaccharide, rumen-passing betaine and their mixtures on inosinic acid

content in muscle of mutton sheep

& 20 FIE 3 LA H: SXTHAM L, 1855 HEKIFRUTFHR & 25
EMERE (P<0.05); NAMIIASF FULERR & &5 X R4 M TG 35 52 W
(P>0.05).

2332 AEEHEEHE. BBEMEHEIESINRAFENRN=MIEHENERSE
FppAl

B 21, B4 ME 5 aTLUE S : SXAML, (1D HEMNE R IER
Vi 4-HETIR+4- LB E IR 4-HEERIYTCEZELN (P>0.05); (2) XS
B KNP IERDIR 4-H 5 LR+4- O F R K 4- W R ERN & B LR E
(P>0.05); (3) MIZHHERY) I 4-F 2 £ +4- LB F IR L W 520 (P>0.05),
AR E VPG 4-FEFRIEE (P<0.05).

T2l ABIHEEHE. SEBSHERICEAYNAENR=MEEERRSEM%M (mg/g)
Table.21 Effects of Fermented Bran Polysaccharide, Rumen Transferred Betaine and Mixture on the Content of

Three Short-chain Fatty Acids in Muscle of Mutton Sheep (mg/g)

i 4H 5 group P
Items Xt HE T4 4. [ EE P-value
4-F IR 4.3%£1.08 3.49%10.54 3.58%°+0.68 2.98%+£0.7 0.06
A-FIE TR

5.34+0.71 4.24+1.08 3.99+0.83 4.97+1.39 0.15
+4- 0 FE R

E: FATEER AR REAREREE (P<0.05); JEARAHFNZRARE (P>0.05),



34 BRAIARINEBEEA KL £ RIS B MR N A R AT F A B TR M R RBR ) B
ERYREAL

ik

B4 ABEREZHE. SBBMIEEICR SN AFEIR 4-FEFER S SR
Fig.4 Effects of fermented bran polysaccharide, rumen-passing betaine and its mixture on the content of

4-methyloctanoic acid in muscle of mutton sheep

&h (mg/g)

04
415

El5 ABEREZHE. SBBMITELIR &M A F N ARSI EL S 2R
Fig.5 Effects of Fermented Bran polysaccharide, Rumen Transferred Betaine and Mixture on the Content of Two

Short-chain Fatty Acids in Muscle of Mutton Sheep

2333 ZEEFEEHE. JESHEEICREEIXAF AR S /00
22 BRI LS H, EFERERKIVINZ h—IL40 H 10 F SFA,
HrP A4 5 R FP R (C8:0) 2418 (C10:0). +—¥%2fR (C11:0). T =%EfR(C13:0)-
WEER (C14:00. +HLEIR(C15:0). +-LkEfR (C17:00. WEIR (C18:0). 1£
AR FFE(C20:0) —+ kiR R ERR(C22: 0). I4LANIIZMAEHEER (C18:0)
B E TR ARR A (P<0.05), TZHRITEA R FFER(C20:0) 5 3 15 HE 2L A
RAH(P<0.05), 5IIHZERALE (P>0.05). 11—+ 5l — i S fR(C22:
0)& 2 i X RAA P MR H (P<0.05). THFIAL HKILA K SFA S & &
Z TR IR ARG 4. (P<0.05), X IR ZH K IIT4H 1) SFA &&= 2 F A EE (P>0.05).
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Table.22 Effects of fermented bran polysaccharide, rumen-passing betaine and their mixtures on fatty acid

content in muscle of mutton sheep (mg/g)

F22 REREZHE. TEBMEEIESYXAFAARMHERSERFE (myg)

i H 45 group P1H
Items X HE 4 11 I P-value
C8:0 0.022°+0.008 0.019%*+0.006 0.019%°+0.006 0.013%:0.004 0.11
C10:0 0.17120.045 0.159+0.057 0.1930.040 0.154+0.025 0.41
C11:0 0.007°+0.003 0.003%+0.001 0.004£0.001 0.003%+0.001 0.001
C13:0 0.016:+0.005 0.015+0.004 0.016+0.005 0.014+0.003 0.74
C14:0 3.485+0.921 4.589+1.805 4.610+1.243 3.329+0.694 0.16
Cl4:1 0.261+0.085 0.297+0.024 0.271+0.045 0.278+0.088 0.84
C15:0 0.550+0.079 0.559+0.035 0.575+0.141 0.517+0.086 0.76
Cl6:1 2.671°40.399 5.252°+0.168 3.678"£0.442 2.882°40.541 0.0001
C17:0 2.226+0.268 2.440+0.303 2.579+0.476 2.229+0.539 0.41
C17:1 1.104+0.098 1.160+0.074 1.267+0.118 1.157+0.193 0.22
C18:0 42.757%1.196 37.130%+4.545 39.789%48.714 32.924%+4.545 0.03
C18:1n9¢c  92.260+11.277 113.206425.546 113.107420.202 92.105+18.031 0.15
C18:2n6¢  13.133%+3.407 23.628%6.140 16.799%+3.477 14.513%+£2.455 0.002
C18: 3n6 0.246+0.048 0.270+0.054 0.251+0.035 0.253+0.038 0.83
C18: 3n3  0.576+0.120 0.716+0.211 0.636+0.201 0.626=0.086 0.66
C20:0 0.135°+0.021 0.175+0.038 0.144%+0.024 0.121°%+0.017 0.02
C20:1 0.163%£0.030 0.370°+0.112 0.204°+£0.037 0.160%+0.052 0.0001
C20:2 0.443+0.043 0.579+0.190 0.474+0.115 0.445+0.129 0.29
C20: 3n6  0.298+0.094 0.380+0.101 0.305+0.081 0.299+0.065 0.36
C20: 4n6 3.232+1.329 4.233+1.661 3.649+1.000 3.627+1.083 0.64
C20: 5n3  0.242+0.033 0.298+0.038 0.269+0.066 0.305+0.042 0.12
C22: 0 0.0210°£0.002 0.0219%£0.007 0.015°+0.004 0.014%+0.005 0.01
C22: 2n6  0.022+0.009 0.026+0.005 0.024+0.009 0.024+0.003 0.9
C22: 6  0.157+0.067 0.206=0.031 0.157+0.050 0.177+0.048 0.39
SFA 38.939°+3.406 52.116+4.294 47.929%+9.701 39.304°+5.578 0.003
UFA 111.156°+12.144 145.857%+27.251 136.992%+22.282 112.719°+18.248 0.03
MUFA 99.459+11.448 120.285+25.708 118.527+20.461 96.582+18.736 0.11
PUFA 14.697°+3.573 25.573%6.302 18.465%+3.757 16.137°+2.604 0.002
UFA/SFA  2.846+0.427 2.799+0.458 2.858+0.191 2.868+0.127 0.66




36 BEMRARIMAEIRE ZIEMNT BB HIB R F A &R LR ST KRB
AR

AT R AR ZEREE (P<0.05); BEirHENZRAEE (P>0.05).

TEH B NUEE R B KWL — AT H 10 Fl UFA, A A 45 5 MUFA:
+PUBRIGER (C14:1) BRAESIR (C16:1). IIi-10-+-E (C17:1)+ MR (C18:1n9¢ ).
AR (C20:1) F1 S B PUFA: YEWHER (C18: 2n6¢). JERRER HE (C18:
3n6). R HEIR (C20:2) JERRER (C18: 3n3). 14- —Hk =J& R F ik (C20:
3n6). HEKNLA ) UFATEAIIA 53R ZRAEE (P>0.05), {HI4
HEZETRIA (P<0.05). FRHEHRKIF ) MUFA XA S =AMA5H %
SYAEZE (P>0.05). 14, NAMNHE SN HIUBIGER (Cl4:1) 5%
AL ZEFAEE (P>0.05). EHANHY RKVHEMGER (Cl6:1) MERE
FimTRRA (P<0.05), THRAFARER (Cl6:1) & & m T4 M ZE R AR
%, HHRRERIGERE (Cl6:1) E3E& T4 (P<0.05). VU4 & EI4>14>1104 >
SR . W HRAEKAPIR-10-+-E (C17:1). R (C18:1n9%¢) MIEE 4 HERT
B R (P>0.05) . I B2 W8I0 SR ML — )i B (C20:1) 18 & (P<0.05),
AL FITIZE 5 B KL b~ BRIG R (C20: D & B SR 2 7 AR B2 (P>0.05),
WA =& (C20:1) HEFESs TIRAHAHEERAEE (P>0.05). PUFA
FE S KL T4 25 v Tk R A e A MR 2 (P<0.05) . TTZHAHIIIZE X 1
KL PUFA ()& BRI AR R 2 (P>0.05) o 2F AT K LA I R IR FH S (C18:
3n6) iR MR (C20:2) TERRER (C18: 3n3). 14- 1k =)@ R F g (C20:
3n6) MEEHENRASEEFAEE (P>0.05), BNMRKAHAZ M EFEZERD
PIARE (P>0.05). SXTIAM, RN DL E 5 & e (C18:
2n6c) HIEE (P<0.05); MAFIIIZXSE HANUHREMER (C18: 2n6c) K
BERARE (P>0.05, HAREEM. EHPSKVFHE (C18: 2n6¢)

FREEFEETIHAMMIA (P<0.05), SXTHRAMILL, = MRIEHE KU+
PUFA/SFA WIHEZE R A EZE (P>0.05),

234 i
2341 EFEEHKEEHE. BEBHEEIACEAYNAFrERKINNER =N
M)

WUETR (IMP)ZVFE & & ULREERY)R |, HrT DUR & & & B P T SR
ML R ~’*%ﬁ%ﬁl’ﬂ@?)ﬁtﬁ% JLPAI PAL it S AR e o 301470 R ] R () 9 71 L
MMM AN ER S E. SH2 "R, PG I AR s &l 3
Mm%‘ﬁsmﬁﬂﬂljﬂljﬂmﬂﬂﬁﬂfi o DR AR, 7R RS TR s n
0.05%~ 0.10%A1 0.20% =3 7] DU 32 m LA IV E IR &5 & . TELAESE
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U R, TETAMEARE AE I ER AN 1000mg/kg AR SEBROG L S K LH
I TR & S EL X IR = T 21.79%. MiARIGHF 7 KB, HRRAFRNE
T B A SRR F AR T R, S AT AR A —, AT ReJE R FRR T s i i e
B S S AN L . FR AT R B, RS H O OK AN 2R Z B T LA
P H VL2 A BIVE R & & o 5 AN 701K S5 77 ORI SR 30 3l P B ARG ORI H
N AERE AT A2 FE A [R] 14, 10 ELAF 90 45 SR AR A — R 1 TEAS SCRT AT I S5
TN R B 57 22 R ik 8 B S T DL B e A S A S E LA R & &
HT UL, T DAAS SRR H A 0 A Ik Bz 2 MR Ik 97 15 SRt R 2R L R 1 2 L
B RAEER.

2342 EEHEZE. ZEEHEEAOREYNAFEE R KN =MEEiERRS
=1:0p A

T EREZE SR S HUR R, XA R AN EE R K.
T 5 B PR 78 8 R P IR R 1) 2 B o 2 S BE IR WiR (BCFAs), 7L K ILE
PR HR S M 7 R ) B e T AR R A B . AR S BE IR DR L B — R
SRUL, H A S P2 AN B B 1 E R, LD 4-FF R X — W, B R4
HAT DME R W AR AR R EL TN S AR B IR W T8 B A e PR 1) B 907 R0 P B 2 <
0 SAN R R 4-C SRR, EASWIREARORRIE, T HEA
SRR N O T R RIE, RATEIHTEE Fels . S Fhms s i 55
A SEEY ., YOUNG 2N " HF R LB, IR 4-FHEERRA 4-F 3 TR RE
HEFECEN AR KER, B F AR LIRS E— @ 5 N A k.
Matthew H 55 A "7 7E X0} % Fh 2 B 1) SCE G D7 B8 HHEAT SR 30 A IE A 30, 8 14 () 2
FENRMIR b, 23 7= A bL HAh 2R B 1 SCBE N 7 R 5E 22 1Y) 4- 1 34 2 R . BRENNAND
SN TR, GECEN) 4-FIEETRA 4- 2 L E R IE R T EAE . AR
R AR IS 0 A T R e 22 W SR S SRRV S s I ) 3 AT DARRAER AL A
TR 4-F 2B A 4-H 3 T RR+4- L85 F RIS . 10 H Al FRS A i in ok
ER R 2 hE . T IR E RHSEON S SR S B NIR TR 4- TR IR L 4- LR ETR AN 4-H BT
FR I S dRIE B b, BART R HLE A TR i — D ATt o

2343 ABEERKRZHE. EBHEEMRESYXNAFE R KINERRS EMNF
Pl

I R 1 s AL ) ity o — A0 BB E TR0 SR b o B AR I PR 5
B DA S LA RS n] LASZ ) 78 5 PR it JoR PR UE 22 VLA ) REE P AN S A R e 1R 55
AT S = DA AR RO AN €35 o I LR M Rt 2 1 5 sh W A | il 1R SR A BT T



38 BIRPIRINIABEE R 2 RIS B B A R A F W M B FLE MM I R ER Y
AR

() — AN BB bR AE . AR TR -F UFA M LU SFA BN 2% 25 2 VLA X
Wk, HA R 5 F AL A2 PUFA, & BISEAL =20 mT LLEDIAE F - XU J51 ) 2H
"o JF H PUFA 3852 5200 =F At AR IR B TR 5 1 B 2248 AR . RIS 1K) SFA
WK SR A 5 R B A O IVE SR K A2 . [\ Saudo S8 N K
L, SFA BEHIRENERR & &5 W B & rBUR FITEWR A R KR S . Al K
L, RIEERE 2 B N S S U 1) UFA 12 &5 00 HEZH AN S 36 2 A
beZ 3 (P<0.05), HIULATPAGRHT, RIEEK R 2 B0 2 W s KL E IR 5%
A B ROR . 1R RS UFA 5MREHERAEZE (P>0.05),
S5 RAZ R AR EEEREOER . FHEILE" W TiRE, 7 R PR
0.20% K, 1T LASE P 28.93% M I TR & & Al 23.81%MH) UFA & & .
T L TR I, AR AR 0.20% P EH S0 T DA = ALK 1 B LA R AL 2
H1[) UFA & & . Fernandez 58 N"\A, 7R3 HARIES I 0.20% )& S5 AT LA
EHHHRKIVAN T K MUFA SEATRI. SRR SR 2.
Shanmugasudara 55" WFFC K I, 75 RIS HAR RIS N EE R BB H 75 260, TR
X PIXS i N /N1 RR TR I & A 4 m A - 2 AMBAUIR BT R A 2 1 Ak
B A 2R IR, 0 A0 H RS 149 06 250 T 0 R M I 9 5 KR HP R o A T
BR R 22 S 0 I LA BB S m VR, kR 1 A SR 4 R & Vs iR 35wl A
PemLMRIEZE AR E . AT LA H, ERE BRI INR R E 20, o
Jed 15 S S TR A AN IR 38 AT DA vy N AR P 75 IR AR 7 R 1 25 &, DA T DA
P E RIE TR 7K

235 NG

(1) FRRFPERIN AR 2R B 2o B 39 1 b il S LR 5 A ) 240 mT LA e
WA TRV BR & &, A AR A A R R

(2) HARFAIN A B R S 208 IR 15 RS TR & IS IR n] DL A
ENUR ) 4-FF R SE TR R 4-H S T RR+4- R SE TR it o AT e 2 A PRSI

(3) HARF AN A B R S 208 IR 15 RS R A IR n] LR R 2
AN R LA b L 20 T R P 25, PRI AT AR o PRI = R PR A i 2 R 7K
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3 BINHE SR
3.1 BEFTe

TR E N O BE A B & 6 G 6 &S DR ZESROAN B . T =E A
WA — g FRA B A e T T B TR A L 1 D % L A o i 22 ¥ ) — e
AR B e FLLERIZ BB AN E %, BAAEARE K, JEEH
IRZ [0 N A 2 b a3, (R 7E SRR RIZEIE o b, M E
HIFAHE, T T MR ERENEN A, L2 NET4R. 8§
PRIRE P o (B 3 P 28 28 B R rh 2 ORISR — 3800 N8 22 U e
iR HAR . B L H #6072 k) — DR U) B E R — ka2, £R
A 72 I R AN AS S A2 2 PR P T A, S G AR SR IR AL 1
Jot B S H ARG DR B P IR K

BT, SN T D7 RSP0 H 685 25 P PR i S S8 A DG,
TSR RN ARN & &, AT AR E R R, MR SIS, DR
S SE R A SRR, T s S AR IS A A 4 SR — 3. BEE RN B &
TS W) DR EE SR, X T £ W AR DT R 1) & 2k A 7 KR, BEENL
A ABAR TR TR &, SE RIS FRORME K-t FHE, mthE & A
TELRI i 77 T T UL PR S e KA 7 B2 50 AT o ARG SR I, HRR i I R B2 5k
B 2 WE RS B 25 BRI 2 U R BN LR T D BR UUAR , TN iR I RS ARAIVR A T
INFAI AT DAFE e = PR R AS V0 i 0 BR WA o 1 H H sl AT LA B 75 149 0 250 i oy T I 94
B =g A IR s, BRBERL R Z A B3 (P<0.05). TS
R EHYUEAMERE T R ER KM KRB . AR ChHiE R RE R, HIR
HR N R Bk 7 22 M b 98 1 SR S TR A TN NI 3 T AR s LA T 15 2L 43R0
I3 P E GBS PR AN P MDA (0 & . X5 3 B HRaE i B i
RIRER G 2 WAL FE 422 £ 1) T-AOC g1~ PrE BRI 4 & GSH & =X A HE M
IfER, JEATCARRART RS HOIR Y, MIZE R —8. #EES Ry, HRT
IS 098 1 R SRS A T 2 A S PR SIS A R SRR, IRl DA
MDA &1, M4 R L.

PEHRIE, 4-H BLSE RN 4- O FEF TR I5) 2 T2 B 5 3505 TR P AR R XU 4 G T
4-HEE TR T H R ya e 32, B AR R AT T 4-H R R i A
4- FEBRAE R BN . AR R I, HARP ISR BEER B 2 08 iobs 5
B SIRA IS INFR35 AT AR LA P 1) 4-FE RS SR R AN 4-FH O TR +4- =2 R R
ZRARE (P>0.05), TRERMNFILR 4- 5 5 8RE 2K T AL A AR
2 (P<0.05). PRI ELHEEER, SEmk 2 YR 5 T WL g vk Sk b an
THLEL . R E R AR =P b i IR ™™ . RIS R I, HAR AN I &k R



40 BRRFIRINABEER R Z RIS B B RS M R A FE A M LM I R ER P
AR

Z XS A UE IR & & A 52 R A o o ERR R A in R B = il R
AU NG 0 B2 LG TG B35 1 7 e (P>0.05), H B A fEmif R . SiERIE™,
FEREENT A R

32 RIREER

(1) EARFRE AR BEER R 2 0 198 B SR AR S s i s A =2 1)
AL LI5S B AT a A B, NI AT DS = g BT Aa Ak AR 8 1 . XF
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