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Synergistic Effect of Sodium Caseinate and Sunflower Oil on Characteristics of Emulsified Sausages

WANG Xiaojuan, LI Weifeng, TANG Changbo, HAN Minyi, WANG Peng, XU Xinglian, ZHOU Guanghong>l<
(Jiangsu Innovation Center of Meat Production and Processing, Synergetic Innovation Center of Food Safety and Nutrition, Key Laboratory of

Meat Processing and Quality Control, Ministry of Education, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: The effect of replacing pork backfat (0, 25%, 50%, 75% and 100%) with sodium caseinate-sunflower oil emulsion
on cooking loss, proximate composition, color, texture, fatty acid composition and thiobarbituric acid reactive substances
(TBARS) value of emulsified pork sausages was investigated. The results showed that increasing sodium caseinate-sunflower
oil emulsion from 25% to 100% increased protein content, moisture content, lightness value and springiness, reduced
cooking loss, fat content, redness and TBARS value, and enhanced oxidative stability. The treatments which contained
pre-emulsified sunflower oil had better texture. Replacing pork backfat with the pre-emulsion at total fat content of 25%
to 100% reduced the content of total saturated fatty acid (SFA) from 39.72% to 13.52%, and increased the content of
polyunsaturated fatty acid (PUFA) from 14.08% to 55.92%. In conclusion, replacement of pork backfat with sodium
caseinate-sunflower oil emulsion improved the quality and nutritional aspects of emulsified pork sausage evidently.
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Table1 Formulations of emulsified sausage
g
TAAE AL
AL *RA 25% 50% 75% 100%
F G R 350 350 350 350 350
Vit 150 112.5 75 37.5 —
KK 150 150 150 150 150
A — 37.5 75 112.5 150
NaCl 11 11 11 11 11
= IR 1.5 1.5 1.5 1.5 15
SR 662.5 662.5 662.5 662.5 662.5
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I35 mL 7.5% 0 =& LR (%0.1% 2 %N 4
fZ (ethylene diamine tetraacetic acid, EDTA) ) , 784}
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Table2 Proximate analysis of emulsified sausages with different
proportions of pre-emulsion
- AR B A
ch R TR AL
25% 50% 75% 100%

K8 595510301 63511007 65.8511.0°  67.34+031°  65.89+0.02°
MRl & E/% 1858+0.15° 14.15£052° 1273003  12.02+005 10.17+0.13°
RAFGE% 112030.02° 11334003 12580127 13.22+0.12°  13.80£0.01°
KAEED 2264058 240£0.02° 2454005 246001 248+0.23°

e NS FRIARROR ZREE (P <0.05). T,

MR 2 W] J0, i S A TR AN - 5 T RF H TI L AL R
BACE B po s I, FLAE B R R B S R R
(P<0.05) , Kyp&@EEMERARE, BHEEN
18.58% [ E110.17% .  TRAAIBEACLE P BEH K i A7 »
M4 BRIR 7 & B LA, Beriain%5! AU ith 50
FLAL R AT R 5 FLAL B, 38 I P A A L
B, FLAC B IO G 07 5 R AR, 5 A SR 1 AR AL i A
[Flo K& RIIINEFEAR, AR E A LG 8100%
I, AAEBKEKR, SEAMETHIKD GEEK H
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Fig.1  Cooking loss analysis of emulsified sausages with different
proportions of pre-emulsion

P URT T, S [R] b A5 7 2 1 R - S5 A0 K il AL Ak
WA I & A X R A B BUR R Sk BB
M (P<0.05) o MEINEK A R AN- S5 10 i AL AL R
B (0%~75%) , FALMBIZE B PR R ZH T
e, HIBME TR, &R BNT5%0, &K
FAK (5.37%) , MBRILHFHER100%8, ZEHK
KT E4]. Huang YanpingZ "t £, KSHE
B % A RN TR AU AR TS I DA A8 8 A D S5Ok A
il & A A, AT AR I I 2R B AR E, 11.78%
Pk 316.5%. FREE TR KA MEEIRS], TER
BEH, R AR A T LR £ 4 B A 7 o6 10 U 2 R G Bk
FREAR, EUURAEEOPTE TR, HiFHE
B 25 2H 2R, i D00 AT T s B A R RO, S R TEVE K I
PILF4E (R, I T fa s eI M &, skl 7K 3 A
TRIATH, A PR Z R SIS AR B
100968, LR £ 4 8] Bt B8 28 99 0 TFLAGIR CLk A, £
REFABR STEA B R, (FRLA I 1 2 &
PRFIEKR
2.3 WEER I EREN-ZEAERT I T AG R O T IR FL
A €35 5 )

#3  ARLFIMIABRERETENA B EEHEmM

Table3  Color analysis of emulsified sausages with different
proportions of pre-emulsion
G i LA R
25% 50% 75% 100%
Ls 72714003 73454004°  73.74+0.03 750941005 76.14£0.05°
a* 9.05+0.02 8.70+0.02° 8.50£0.01° 8.23+0.02° 8.03£0.04°
b 586+0.02° 5344004 531£004° 5234003 517+0.02°

MR R, AN R LU A5 T 2 1 IR BN - K F Il L AL
BB IR AL A BB, BEE B AR
(g, FALmPLHEEZEE I (P<0.05) , a*. b*H

BEW/N (P<0.05) , X5Youssef%! " f{IH 74518 —
o BTEE I AR P A E B OB AL TR o A e R e
Ah R A IR, DUSERT I 5 2F i R TR 4 S e ) L Ak
W, SR A BB, S N SR i 2L A TR
(1 P9 BE 5 B B 3 v s 2R il LA R BE I R FE . AE
BrEEERE R, SETERT I A BN, 30 S S A T
B AE = WL EIE 5, A E R R TR S
TnAE A AR 1% B T EREN I I A B

2.4 BEER A EREA-SETERT it L AL B A 1 X AL Ak
i JSRAE) R P 55

R4 ARLAITTIACTHE RS T X FLILR RS R

Table4  Texture profile analysis of emulsified sausages with different
proportions of pre-emulsion
; Tl ER L
il 4
fits A 5% 50% 75% 100%

RN 251874£123.79° 23004145337 227424 +31442° 24128848757 2619.66%58.65°

i 0.91+0,01° 091£000  0.93+0.01° 0.94+0.00° 0.94+0.01°
B 07120017 0.69+000° 070001 0.71£0.02° 0.69+0.01%

W 16128016079 146469234230 14657512473 1610.60+4382° 1703.84+3785°
FERE  033+001° 0314002 033+005¢ 0.3440.06° 0.3340.06"

H AT AN, B R - SR AT I T LA 5 AR
) 2 FLAL R ot SLAE B . k. PE SR W R
i (P<0.05) o TRAEEACELHIIG N, FLA0 s
WoR, H AR EIHE50%N, BARAMITEEE ST
XEHEZH (P<<0.05) o i 5 01 PR g 2 325 A L 431 1 354
BHTHE LAHER, BRIEIN100%0, 15 E &K,
Luisa5"" FH i & 41 4 B A0 I ) 4% P OE T B i VR e
HHRMNZ G, TR EIC, SRS ES
FHIZ, X J2 HH S B TR BN I s n 7 RS | 51 A2 i, T
b J5 R B BN S 2 T AR S (R e Ak 22, AT AT LA
3 LA T B 3 5, A AR AL 0 T R 1 . T
AACTBAC LI, XA A AR [R5
ANEE . WA E RS F AL 1 5 AR A5 DL s,
5l E AR AL N EVIRR, BMEOR
BRSBTS A BK S, AR FLACE B
FACHENE s, ESRE Y rHmdfEd, TS
WUFE AR e 1 B % 2 A, T AT DA L A0 0 5 R
P, e LA S A T
2.5 B EEREN- SRR i T B AR T R LAk
Jig gt P PG AL G P 2 )

FHRSAT R, LA AR L3 5 LAk i i 7 1R 4 %
HEEFERW (P<0.05) o XHAEFHH, WIS
TR SRt e, N41.14%, BEFALREICE
ol 3E I, LAY v I R 1 S AR U TR 4L R T o 1 LAl
T RRAR, 1T IV e 1 7 g 7 T ZEL R T o D B A5
THE, STANBENALFERT5%N, HFhhHEE
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9 I ek R A S R 7 TR 2L RS B o £ L A8 8 55.58 %
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T U A T8 I 1) 6 2L A o T DA 79 LA i 1 i
Wi AR, FEMCAE . "2 ANEAARITIR 2 7 A5 W7
WO iR E MR . Utrilla®E ™% i 2 T 5 i ) 1
Furb, HMHRIONE . K B B LA B AR TR
T& W, BE LA R A LA R 3 b, I 3 R (1) B 451
BT PEAK, VR (0 LU AR TR e VR L T I R B T
FUAL T B A LE A5 19 I (1 A Al fa 35 5 AR S 86 B I, B
P14 1 52 i g 07 IR AH R i D R, AR Ak Ea 35k I 2 A
LK M & B R DT R O L R, ORI R S R T
JT IR i R X A S a6 ) SR AR it ) 5 L AL
W EZER R Hoh, BT B AR 19 I
AR . AMAAE B (monounsaturated fatty
acid, MUFA) [ L B1Z#i B AR, 2 A M A TS 7 1R
(polyunsaturated fatty acid, PUFA) [ tL#l &3 T &
(P<0.05) , Asuming-Bediako%s" LA EE JBRAT I 7L AL
WENREESH %2 Ew, MAKBERAELSE
F &AM TR, BAS LB A g R, 15
77 il SR T N AR AR

£S5 ARLAITHILABERRIEF X IR MR R &

Table 5 Fatty acid composition analysis of emulsified sausages with
different proportions of pre-emulsion
%
. . TAMRE R
e 25% 50% 75% 100%

B () 007£002  005£000"  0.042001°  0.04£000°  0.04£001°
AHR (Cyy) 007£0.02  0.06£001" 0051000 0.03+0.01°  0.00£0.00°
WEHER (Cyy) L12£006°  097£001°  077£001° 0542001 0.17+001°
ThEEE (Cy) 006+£000"  0.07£001°  0.08+0.02"  0.08£001"  0.09%0.03°
TR (Cyg) 4702007 22284013 18302012 13561013 8.59+0.17°
FRHENE (Cy) 1712007 1374000 108003  080£0.02" 0363002
i (C) 0355002 024£001"  020£001°  0.14+003  0.06%001°
TR (Cr) 0362005 0274001 02020.00%  0.17+001°  0.08£001°
TERRE (Cyg) 1237+004' 11352006 9.34£006°  6731009°  423%0.11°
M (C) 41144063 4048%0.18" 33374008 3344£008"  28.16+0.08°
TR (Cyy) 1280£0.10°  1955+0.14° 30374006 41581027 55.58+0.40°
THR (Cy) 0412001 036£000"  0281001°  020+001°  0.09£001°
TR (Cyy) 0182001 0.19+001' 020002 021£003  0.20£0.01°
TR (Cy) 0812001 070£003 0531003 038+0.02°  0.19£001°
T MR (G 0491003 0424001 0322002 0091001 0.05£003°
R (C) 0082001 0074003 0062001"  0.04+001°  0.00£0.00"
TR (Cp) 0302001 028£001° 0252002 0214002 0.19£0.01°
TR (Cu) 0002000 0.00£0.00°  0.05£001° 0091003 0.15£001°
TR (G 0021001 0.09£001°  0.08£001° 005002 0.03£001°
SFA 39724035 35214019 29024017 21414018 13524023
MUFA 44144018 42901030" 392640060 3484£0.11°  28.92+0.10°
PUFA 14082000 2068014 31.281006° 42224030°  55.922041°
SFA/UFA 0681001 055£001" 04120020 028+002°  0.16%003

2.6 AR (R BN- S5 A0 RT T 0L AL B A T I AL AL
JTBARSAH [ 5

B /kg)
oo e

(=}
oo

0.

—_
(=}
T T T T T T T 1

TBARS{H/ (mgi

b

T
0 25 50 75 100

TR AR 1/%

oo
[SESIS

B2 ARE SIS REE EN LB TBARSHE fRm
Fig.2 TBARS analysis of emulsified sausages with different

proportions of pre-emulsion

B EI2FT A, B A AL B AR 3G oK, BARE
LA TBARSIEZH AL, HIWEZEMRKT (P<0.05) X
PR . R TG AR A 1 22 NV R O R L A3 v T
XTREZH, {HTBARSH WE (LT X4 (P<0.05) , X2
BT AL A VR AR T 1) % LA W T A 22 L4 TR R
AT 51 AL JE AR 7 . BerasategiZE ™ 7T, FI R
JRAT e TRFL AL B AR TS B 5 i, B R4 TBARSTE
KTXRHAREREE, SAMALGR -8, MAMK
PrAR AT 5t = S 7 0 o R b i Hi AL PEBE . Asuming-
Bediako%5 I SR, REEIFMP S ERENZ
ARG TR, SRR I T LA VB AR A 1) 5 T L A
T HEE 20 75 P V) SR A RS P, I T R DR R R AT 3 R
SHEFEEMVE, £154.60 mg/100 g, VE/Z &%k
A, ARAF PR TERE, AT AT LA N g i A A AR
TEME

3 4 #

T8 2 [ BR AN - ZE KT ol T PL A A0 5 P2 o) % LK
i, WTUABRARFLL eI Tt R b g f ok, BACHk
BINT5% 0, ZEEBURFRAL: R F AR & &
M18.58% FEAKHI10.17%, Koy EEREEEN, Ko
TRAUARE.

TR E AL LA 1 B 5 T R 2H, i g
BT B TR 3R AR E 3] 385 o 2L A i P o EE A 38
ANERIERE2 (i

i £ 1 TR B - SE AR AT Joh T L Ab VB AR 0 5 R ) 4% L
e, e i R 4 R v 22 S U R AR s R LL 9 386 0, ek
55.92%, MIAETER MN39.72% (&% F113.52%, 7] LA 2
T8 B S 22 RN T R P 1) it ) 75 R

% B 1 TR B - 5 10 KT el T 7L AL VR B AR L B 3 50 %
B, AL PR T AR b AL A I TBARS T, AT 4E
AR E I TRk FE A i iR i 8L
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