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i B ARSLEG B TERE SR R BB WA A (1 K % & W (oat bran-supplemented fat simulant, OBFS) 5
4 K% (traditional fermented sausage, TFS) I 1E % K BRUMLAR K F L MLy Hra A R RE A2 o SR HCP 3 A i
A (70+2) g FiSprague-Dawley (SD) KERS1 W, BEHLI K3 4, 205 AR AR B At i el vh s ino% (s
WA, FIHD MOBFSKTRS (JERHZ)  20%MTFS (AHEEAL) . 20%HOBFS (SL4G41) Mk}, 23 AIFEER0.
3. 6. 9 E KA A IR IMIE S HEEE (total cholesterol, TC) . HiH=[§ (triglyceride, TG) . {KFEEEH
JH[EEE (low density lipoprotein cholesterol, LDL-C) . 5% BEJlg 85 A EE Chigh density lipoprotein cholesterol,
HDL-C) . W (malonaldehyde, MDA) i, AAMKEENRE A (oxidized low density lipoprotein, ox-LDL)
B UL BB SE AL ) B AL (superoxide dismutase, SOD) /KF. &R EIR: SEMAMI, STRAKRM
KERAE. IFR RERM (P<0.05) , AFEESIEN ZEIE (P<0.05) , ¥6. IR LRFEMLER
(P>0.05) ; TC. TG. LDL-CEZ&IEH3. 6. A fmfik, HDL-CH&ELER 6N BE L (P<0.05) , 283, 9
AR EREEES (P>0.05) ; ox-LDLFIEKIE. MDA ®IEH3. 6. AN LREMEER (P>0.05) , SOD
AKCPIESE S I B2 T (P<0.05) o HXIMRAME, LA RXRMREEESE3. 6. MK, AFETEH9
JEI B2 AL (P<0.05) , TC. TG. LDL-CHF=IEH3. 6. AR LREMEZER (P>0.05) , HDL-C& &,
ox-LDLF SR BE7E 3 A I 3 Th i (P<<0.05) , MDA R, 6. O RENEZER (P>0.05) , SOD/KT
EFREB BT E (P<0.05) o WEMIARLLTTESI 5, OBFSHEAT IS & &k il fm & e ik i i 4 e fE i &
TGHIHEBRFIIE SR NIE TS BR B 2 R i S e
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Effect of Consumption of Fermented Sausage Made with Oat Bran-Supplemented Fat Simulant on Lipid Levels and

Serum Antioxidant Status in Rats
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Abstract: Objective: To study the effect of the ingestion of fermented sausage formulated with oat bran-supplemented fat
simulant (OBFS) against traditional fermented sausage (TFS) on lipid levels and antioxidant status in rats. Methods: A total
of fifty-one healthy rats with average body weight of (70 = 2) g were randomly divided into 3 groups: blank, control and
experimental groups, which were fed on a basal diet alone or supplemented with 20% OBFS and 20% TFS, respectively.
The levels of total cholesterol (TC), triglyceride (TG), low density lipoprotein cholesterol (LDL-C), high density lipoprotein
cholesterol (HDL-C), oxidized low density lipoprotein (ox-LDL), malonaldehyde (MDA) and superoxide dismutase (SOD)

activity in serum were measured at the end of 0, 3, 6 and 9 weeks. Results: Compared with the blank group, feed intake
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significantly decreased after 6 and 9 weeks in the experimental group (P < 0.05); body weight significantly increased after
3 weeks (P < 0.05), but no significant difference was noted after 6 and 9 weeks (£ > 0.05); serum TC, TG and LDL-C
were lower but not significantly different at all three time points (P > 0.05); HDL-C significantly decreased after 6 weeks
(P < 0.05), but no significant difference was observed at other time points (P > 0.05); there was no significant difference
in ox-LDL or MDA content at three time points (£ > 0.05); SOD activity significantly increased after 9 weeks (P < 0.05).
Compared with the comparison group, feed intake decreased after 3, 6 and 9 weeks in the experimental group, but was not
significantly different (P > 0.05); body weight significantly decreased after 9 weeks (P < 0.05); TC, TG and LDL-C were not
significantly different at three time points (P > 0.05); HDL-C increased but not statistically significantly after 6 weeks (P >
0.05); ox-LDL significantly increased after 3 weeks (P < 0.05); no significant difference in MDA was found at all three time
points (P > 0.05); SOD activity significantly increased after 9 weeks (P < 0.05). Conclusion: Compared with TFS, OBFS
could suppress appetite, control body weight, enhance serum TC and TG metabolism and increase serum antioxidant status.
Keywords: oat bran-supplemented fat simulant; fermented sausage; rats; lipids; lipid oxidation
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T REBFNRN RIS NENT, HIA N2 5] Xtk
W EEER: Kk, 7 ERICE iR D& &
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. ChoeZs Mgl [ FI N 4F 4 52 4% (pigskin fiber
mixture, PSFM) il £ Bl Wi BEAU D I I B3 22 o ds A
W, & A 20% HIPSEMI) A i i i AR 1 50% HA I s A
32%MHER, MR T739.5% MR &R K, EOE. K
By 2SS RS R TR LR EEER .
Feng Tao % " 50k B2 A KK 5 & WA A9 g i B 4%
MBI R ETF R, IR A IR A& R
i FLAGHR E PE AR K B 27 3900 T AR i, HS R AT 422
TS EEERALL. HWENINEE WK, IR
it 2 W N R A E I, R KA 1
WEFiED,  HAEE AN IE i W RE . A0 5T CAERT L
e BRI TR0 K & 7 (oat bran-supplemented fat
simulant, OBFS) HJECT7 AN L L Z )l B T
TEEE W 58T KA (traditional fermented
sausage, TFS) 7 A3 JOBFS.

HERIN R, #MERE . T, AR, B
Z R . BAR R 2 FL 4 3 K & I PR WK 5% B30 ) S B
UESE | #EF2 2k FAT PRGN (B i . P bl . BRI R & 30K
UL R R TR 4 e S 2 AR Th A% . Hicks %!
LR BB FER 4, TN i IR E R FapRl K e fig A
M FRIR GRS JH, WG R0t oK BRI Hh S IR [
fig (total cholesterol, TC) FIH i =M (triglyceride,
TG) &EMFW, S5RRY], U N &k ne il g4
TCH & FMES51.5%, Mm% IR E EHE R (high
density lipoprotein cholesterol, HDL-C) [ & F513.9%;
L RM S H B KPR BT LMIE. Py i
(133, 266. 533 mg/ (kg +d) ) ¥EMEEAGIMAE KR, 45
TR B v A R K R M s TCAIR % 5 i & I AE & i Clow
density lipoprotein-cholesterol, LDL-C) & & & F K, T
HDL-C& & T . ENIMAE R BRI R AT F R
ZEEPIER—DNRER T IR T, B WA A& A, 4R
FAZAP R R EANIDIRG Bk, AuFFis
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. HEVE, 4 R, ABE (70+£2) g, ALK
Yt (SCXK (JI) 2015-030) #24H.

KR A ERE (Staphylococcus) T A ER
(Pediocossus pentosaceus)  TYIANFH (Lactobacillus
plantarum) 3501 PY N1 AP K 27 6 il 22 B IR S A 7 3 A%
VU )1 Bl b o B 45 20010, K2 o LR T 42 B B A
MRSH; 7R Hk b, K %) 3K B P 2R M S AR 77
1637 CHAE RS2 h, AL PIIR G % .

BEERE SGRE A B fERSE TR R R HER TR
Wiy, #MeEEk W KETRBRMARAR: FHAK
EIKEBEMM; Eife-iemiE  BEIEHAE R
HMRAT; TC. TG, HDL-C. LDL-C. MDA. SODi®
A& FERTE R TR AT BRI G I BRI s
M&E  REAEAEMEARERAF .

12 UEHEE

JAROIMH TR PRI A TR A
DZKW-4H RS JEaih s B R A
LGJ-18SAHT N THH A R EERAA;
HR-02Z IiRe M ENL il EE AR A A
LHS-250SCHUEREIRRE =M FIERFRIFAAEA R
AT]; DHG29345ARS AR IR s X T8 bilg—1E
AW PHS-3CHIERE T iR 2 A R
AT; SW-GI-IFDEH G TAES TR ERIRZAF .
1.3 Hik
1.3.1  MEZERRTR 42 HL

W gk 40 B, L1215 Cm/V) W ELBM
K, ¥IRJETES0 C/ARBHHE+FE30 min, FHIIA
4.8 umol/ (min * g) 50 mg/LEISEALAS I A BE100 14
iR a- e R B AT B AR, 10 min/G7E121 °C F i K
10 min, &0 JE W EER T —30 'C. 10 kPa A T8
24 h, WSS BRI TR

T DA b5 VEAS B B B TR K o AR BN
2.78% FHLTHER T/ HUN0.9% B A i &R/ HUN22.69%
RG22 H0N9.99% IK 57 I B 53 H0N2.33% -1 SEME
TR EUN13.95%,

1.3.2  MEEZERNRWIAAHH %

2 #Ruiz-CapillasZ "1 77k, ¥5 gBFIRET
64.8 gk, BB, WAL g RH KGR
5] PREN3 g#eZ BRARHUMAE T N B 16.2 gBIKH,
REHSEMANE EREF RS KRR RREH, B
PEX AT JE INARFL 3 BN 10% W BINS 3, SRR 215
HEN10 Cs 1 FREAY AT &5 BN 10%1 A
ANBREBRELTRE T N1%, BREHE; ¥ ERR
BN B E G, FREE2ER, IR HEAAE
(24+2) C.

1.33  KEEEIIH %
SR TES (KB AT70% 5 FIENi30%) 5

OBFS (K RT0% . J& R FIENI10.5%  #e32 &k g i
HERM19.5%) 2 PR EE M. HAHebiRmE (B
FRES BT ME: ##2.3%. AWHE1.0%. AE
1.0% HHUE 1.2% . HEi#I0.02%. {£#0.4% |+ =&
0.05% K#rk10.05% % H50.01% HEEREH0.025%
WA R 490.007 5%

RIEE P hlE T2RAEM R K4 b B Y )i
BHAYIT T4 CTHERI4 h, IINHRHEFS S S I C
WAL E R (107 CFU/mL) , IR & 551 B0 L 3 N
BRI R A, THEE20 Cy MXTRETS% T K
12 WE{EREL3 C. MXHEE60%# k4 d, fIE{ESS C
FOBEAE BT 522 he I DL RS TT KN T 2 A
TESHE& M5.81 kI/g. Ja i &7 #39.15% 5 F i &
SHUN24.62%; OBFSHIfEE N3.93 kI/g. BRI & /74
H31.27% HEE RS HN34.04%,

134  FhYrseis
1.3.4.1 s

FITE K RIE N PR FET dJG RS2 . 51 R R RBEAL
3 MY CRERRAL. FREAL. seEedl) , 17 R/, ®
GEMESR, AR IR IEERIIAARL, X RN T 20%
CLAR B4 it, FIED TESHIGEEL, S5 4 1 s b
T20% OBFS AL LA . 1mzEiin, i
BRI (23+2) C. MHXHEEE60% L K 12 WB AL
&, AHEE. BHY0K.
1.3.4.2 SIS AR 5

SR TN EREMSL.T%. KSR
21.5%. NEIEK8.8% . Mk2.0%. 0.2%. 3l
2.0% NEFF11.0%. EETWHE0.03% . IR
0.12% . BH4420.02%. EHFR0.13% FAL G
0.1%. HEFEO. 1% WEFRE51.0% . WFRA51.3% . ¥
20% TESHIARHEL 7 . FEAh T RL 580% TFS (520%:;
s hN20% OBFSHITREAC 77 Hy: FEfiliia k) 580% . OBFS
20%. 3 FPiakHE) & DS RERAG SR bR WK 1.

1 AFMREREREARR

Table1l Calories and chemical indicators of different kinds of fodder
FE bR Rk papiceil SO
fiew®/ (kl/g) 4.17 4.69 436
Reli & & (g/kg) 96.9 182.3 145.0
AR (ghkg) 2312 2343 253.8
458 (gkg) 32.3 32.1 32.3
Koy & al (glkg) 483 54.0 54.6
1343  FEAKR&E

HHILRARRERE, JFT5H0. 3. 6. 9K, %
B12 hEFREUA R e, SRR ROR R ARERRCM, 22
Mg, MiEEESIEAEAE —80 CHwll,



242 2018, Vol.39, No.05

B5oiltl F

XEFE L

1.3.44 /K2

HX1.3.4.37%5 F R AR R BRUMIEFE &, X TC. TG,
LDL-C. HDL-C& & BEATIE, 35 A & vt w4577
EEE . BIBKBFEIE LR 4L (atherosclerotic index, ADD
E I N WA = A
TC4rfit —HDL-C4 &

HDL-C& &

PrEAGIRAR I E

HY1.3.4.375 BT R AR 10 K BRI S A i X SR A AR 2%
flE# A (oxidized low density lipoprotein, ox-LDL) Ji &
A BRI S P2 T I 52, MDAE . SODZK &
)42 FRAR & U B P A
1.4 Bl PITE

K FHSPSS 20091 AT ehor 46 R L LR 31 7 22 537 o

Al=

1.35

2 ZR5H

2.1 OBFSH A RK B A Mo 5 (1520

#2 OBFSHARREERNLZW

Table2 Influence of OBFS on daily food intake of male SD rats
g
2073 3 o) ED)E
B3l 18.53+0.72 21.954+0.86 21.91+0.83
payieac| 20.1140.86 20.104+0.94 18.15+0.81"
%%_ﬁéﬂ 19.06+0.82 18.461+0.75" 17.604+0.63"

W a SR ZEREE (P<0.05) o FH.

FH KRN PR ENRK2, HHEAAAHE
th, F3FEM LA RNRMNKEELEREEER (P>
0.05) , 556+ 9JE S I62H KRR & & B KT S
4 (P<0.05) ; XHRATEFIE B RE R EEMT &
ikl (P<0.05) , #H3. 6JAm S LEEEER
(P>0.05) o SXTIEAMEL, BEASZIGBL, Seibdl Rk
FERMETHEA, HEFAEE (P>005) .

#3 OBFS)KREFRENEZW

Table3 Influence of OBFS on body weight of male SD rats
g
415 %0JA H3J H6JH 59
FeAfiZl 97544201 223.75+6.80 345.32+10.00 424.54+12.08
XEAL 96.90+1.84 25771521 379.40+10.19" 446.96+5.73
SIS 97.514+1.68  248.11+6.32° 352.87+7.98 416.87+9.73"

W ASXTRRAMILE R EE (P<0.05) . FH.

HHER3 T AT, SEOREMF, & 4H R4 )5 & 00 B 3 %
(P>0.05) . 30T, SLWHARNRMERERE ST
FEAlH (P<0.05) , 556+ 9JE A5 FEa 4L K B A4 &
TRFEMZES (P>0.05) ; MEHAKRAETEEH3. 6
JA B E T REAA (P<0.05) , FF N SHAMAT
BEMEER (P>0.05) . SXTHRAML, %3, 6J&n

LI H KRR EERAREE (P>0.05) , HHIH
B, AR5 BT IR (P<<0.05) .
2.2 OBFSXJ K& AG /K 15200

2.2.1  OBFSK AR METCH & 15
#£4 OBFSHARMBTCEERHEW
Table4 Effect of OBFS on serum TC of male SD rats
mmol/L
A5 %0/ #3)H 26JH Z9JH
Fnb 3134019 3.14+0.19 2174002  3.65+1.08
X 2 241+0.09 197+0.12° 197+024 3.97+0.51
S 2674035 2284053 1954017  3.02+1.32

R4 E, SHOR, FARMTCHEREERANEE
(P>0.05) . %53, 6. 9JHN, SZITCHEEXMLT I
b, HEFAEE (P>0.05) ; WEAEIENTCS
BREEMTHEAMA (P<0.05) , HIFANTCE BT
b, EZERAEE (P>0.05) . SHHBAML, 2k
HALEEO. AR TCE Em TR, 6. IFHNTCH =
RTHEA, HERHAEZE (P>0.05) . HILUH,
KRR BA R ENETCE®MEM, HAHKTTES,
OBFSHIZURTE B3 .

2.2.2  OBFSK KEMIETGH &5
£S5 OBFSXARBUMLETGE BIHE N
Table5 Effect of OBFS on serum TG of male SD rats
mmol/L
2H ) 0 23 6JH Z9JH
Fnb 0.68+0.11  1.04+0.02  0.66+0.06  0.92+0.26
POyl 0.54+0.11  0.57£0.09° 0.58+0.05  0.69+0.05
SR 0.78+0.19  0.60+0.27  0.524+0.06 0.74+0.14

HRST A1, SROFERS, FHAMTCHEREEFALE
(P>0.05) . 3. 6. 9N, SLIGHATGHIF BT
i, (EZERAEE (P>0.05) ; XTHRALEIEHBTGE
BEEMTHEMA (P<0.05) , #6. 9N LT HAl
H, HERAREFE (P>0.05) . SXRAMEL, S2i6H
TEBO I TGE BAR T XA, 283, 9 i T X 4l
(P>0.05) o HPMBEALIGH B 71, WIATGE &
BTG LFES, HE3. 6. OFNTGEHEEMKT
S0H, X ATGE & 2F W I . muknr A,
OBFSHA K MIETG S R IEH -

223  OBFSXfLDL-C# & 11540
#6 OBFSHLDL-C&ERYEm
Table 6 Effect of OBFS on serum LDL-C of male SD rats
mmol/L
2157 0JH 3 o 9
Al 0.38+£0.07 0.56£0.11 0.30£0.04 0.17£0.02
X HEZH 0.23+0.00  0.4240.01 0.17+£0.04  0.24%0.03
SEGAH 0.23+0.02  046+0.03  0.1740.01 0.2740.03
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MR LAE H, BEANSLINM B, SR, Ay
FmlgH M LDL-CI & W EHEZER (P>0.05) , ik
YL, R EER %t K R A LDL-C& & JE R
224  OBFSXIHDL-C & M AUH (KI5

£7 BEERBHEIYX REEHHDL-CEBRAEKE M
Table 7  Effect of OBFS on serum HDL-C and AI of male SD rats

HDL-C# &/ (mmol/L) Al
HEREAL A b il A bl

0 093005 0.66£0.04°  0.88£0.02 2414039 26031016 2.02£031
300 085£0.02 0391004 058+0.09 290£069  405£035 2641043
6 0751003  054£007 0504003 1.90£0.13 2671031 2954035
9 0562007 0491001  0.56£0.09 6091259 700114 393138

MRTATLE 1, SHEAAA L, S22 56 it
HDL-C& & B F L (P<0.05) , 0. 3. 9N &&E
MIMEZRAEE (P>0.05) ; X BEABA LI B
(UHDL-C& &ML T &4, 550, 3. 6N EREE
(P<0.05) . xR, S2it2l Kk BUmiE HHDL-C
SEMmE, HESRALRZE (P>0.05) . HILEH, M
TTFS, OBFSXTHDL-C& &M maE /N AR, T3
A (HDL-C & & 2 PLIZH N &, Bk, K&
W 75 43 PR K RIS P HDL-C & A A5t — S AL

AL [ B s 2% 5 78 (0 465 5 30 kA A6 2 FE (R 4R A
BMIEFEENT4, HEE RN s B0 FE AR,
FlR O ML BRI fE R A . WRTATLLE H, 94
A S0 4 I ATME M 3.93, I T2l 4 196,09 A0 %) FRL2H 1)
7.06, WML T TESII S, OBFSH il L ML 5 % 1
1EH .

2.3 OBFSX AR MigHt AP RE 52
23.1  OBFSXJ K FRLIE F1ox-LDLJI &K & (1) 521

#8 OBFSifox-LDLFEIREREW
Effect of OBFS on serum ox-LDL of male SD rats
pg/L
A 51 0JH 3 6 EE|
FEAitiH 27.67+1.04 30.41£4.52 22.60+1.53 2555+1.07
i HEZH 30.93+1.22 13.88+0.12" 24.374+0.60 83.54+15.39"
SEUGAH 29.04+328 27.66+3.75" 25724238 47.16+13.31

Table 8

MRS LR, S0, %41 ox-LDLJH Sk &
ERARZE (P>005) . SHAIFHE, 0504 ox-LDLJR
EIRIELTEELZR (P>005) ; XFTIBLLESE3)E I ox-LDL
(B R JE B E RR (P<<0.05) , H9RIM BETE
(P<0.05) . SxIIRAAHE, S23641 553 i flox-LDL
JREWERZFETE (P<0.05) , 6. 9FN & E M
Z5 (P>0.05) o mkH, KEEEESSH00E S
ox-LDLJ & FEF+ i, (HAHLLFTRS, OBFSHIFZMEIN.
232 OBFSX} K RUMiE MDA S & 1500

HFEOTT &, S50 It A K B LE MDA S R

FLTREAA 5204 (P<0.05) , X2 KRMAMEZE
FFEG ARSI RE, ST . XA S A
HIMMDAS E LR EMZR (P>0.05) , WHTFSS
OBFSXi K fUME MDA [ & &2 IR

*£9 OBFSHMDALEINEM

Table9 Effect of OBFS on serum MDA of male SD rats
mmol/L
415 e 3 H6) 9)
At 6.15+0.09 5.03+055 3.01+034  7.01%+0.15
o HEZH 5.12£0.10°  539£0.14 286%0.16 555£0.09
SEIG A 6.24+0.03"  4914+032 3444045 6.15£0.80

2.3.3  OBFSH} K RUMIE F SOD K [ 5

#£10 OBFSXSODKFEHF M

Table 10  Effect of OBFS on serum SOD of male SD rats
mmol/L
2153 0 B3 6k 59K

FERBZ 402.72+23.73 410.44+50.66 393.66+12.65 179.19+9.61
STHEZL 390.04+70.41 394.02434.76 463.64132.46" 333.83+4.70
SEOGZH 397.104+15.62 434.91+24.02 335.12+48.45 628.77+6.66

R0 AT, 250 JE B % 41K R I SOD /K E & %
HZER (P>0.05) . HERIAMLIL, SRR sLitH
KR IMiEHSODKFBEFm (P<0.05) , 3. 6/4
NEEEMEZER (P>0.05) ; HHEAE 6 SODK
FREETHEMA (P>0.05) , EI3IALEENER
(P>0.05) . 5XIHAMLL, SLRHAFEIFEFSOD
KTFEZEMmME (P<0.05) , H3. AN EZRAEE
(P>0.05) . HILUI, KEEEHEATGERAEN B HE
KA EALHIVER, HOBESHIFT AL RR 2w T TFS.

3 u

3.1 OBFSH KK & A5 & 15

AR SAR GRS RE R, SEMAML, &
ARSI H KRR R R EEZR (P>0.05) ,
o oMM LA KRR REE R FM T HMA
(P<0.05) . SXIRAAMEL, BASLIGHBL, SLiGl K
RAKEERTIEA (P>0.05) , X 5ikFEE 1T
FAER—8 HE R AT RS 5280 4 b g SRBE I I
K. Vitaglione®5 "W st 45 LRI, B TEME vT {21k
BEMK (peptide YY, PYY) HI43ilt. BatterhamZ:!'""'fjf
REI, PYYAEE AW —FEEK, T5FRE
T (Y 252 M 4 B, %% 52 VA T 3 400 o £ A 38k DR o 428 ik
YY IR, AT B4 80 B 1.

AW T S AR R A R OR, SE3E R, i dl
KR PR p R m T4 (P<0.05) , 286, 9/
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MR Lk

i AR R R E LR E 2R (P>0.05) - 5
STHEZHAHLL, 550, 3. 6 I szib 4 K Rk R B 2 R
ANEE (P>0.05) , FREN, (EFEDELT XA
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