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Abstract: To develop low-salt meat products and achieve the reduction in costs of meat production, the effect of konjac
gum on the gel properties of soy protein isolate (SPI)-myofibrillar protein (MP) composite at various salt concentrations
was investigated in this study. For the purpose of evaluating the effects of SPI, konjac gum, salt concentration, and other
factors on MP gel formation, rheological properties and microstructures of the SPI-MP composite gels were analyzed using
a theometer and scanning electron microscopy. The obtained results indicated that at low salt concentration (0.3 mol/L
NaCl), the gel strength of 3% MP-1% SPI composite gel significantly increased (P<0.05) to 97 g relative to 43 g of the 4%
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MP gel, and the water-holding capacity also increased from 36% to 50%. However, the gel strength and water-holding

capacity were decreased when the replacement amount of SPI increased (2% MP-2% SPI composite) compared with 3%
MP-1% SPI composite. The gel strength decreased from 177 g of 4% MP to 89 g of 2% MP-2% SPI composite with at
0.6 mol/L NaCl concentration. The gel strength and water holding capacity of the MP-SPI composite gel were increased

after adding high amount of konjac gum. At 0.3 mol/L NaCl concentration, the gel strength of 2% MP-2% SPI composite

increased from 66 g to 93 g after adding 1% konjac gum, and the water holding capacity also increased from 44% to 65%.

Therefore, konjac gum can eliminate the disruption of SPI on the gel formation of MP. The results of scanning electron

microscopy revealed that the strong water-holding capacity of konjac gum and the filling effect of SPI led to the increase in

gel strength. Consequently, at the concentration of 0.3 mol/L salt, 0.5%~1% konjac gum could improve the characteristics

of MP protein gel with low SPI substitution (1%).

Key words: konjac gum; soy protein isolate; myofibrillar protein; gel properties; salt concentration
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Fig.1 Effect of konjac adding levels on the G' of MP-SPI composite gel with different salt levels
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Table 1 Effect of konjac adding levels on the gel strength of MP-SPI composite under different salt levels (g)
Ehi R . BEAF IR (%)
(mol/L) HALhl 0 0.1 05 1
4% MP 23.2+3.1° 12.9+1.3¢ 31.8+2.0° 74.6+5.7°
0.1 3% MP+1% SPI 25.445.2¢ 14.842.5% 124.5+10.1* 147.5+5.3°
2% MP+2% SPI 26.943.2¢ 51.1£2.5¢ 81.8+4.2° 90.3+4.8°
4% MP 43.7+4.2° 102.7+£5.5° 129.5+7.4° 143.8+8.7%
0.3 3% MP+1% SPI 97.745.2¢ 124.5+3.5° 123.8+8.0° 131.2+8.0°
2% MP+2% SPI 66.2+2.2¢ 23.6+4.0° 65.2+1.9¢ 93.0+8.9¢
4% MP 177.7+12.3° 188.0+9.8° 225.3+11.3° 175.5¢11.1°
0.6 3% MP+1% SPI 89.3+1.8° 102.5+5.0¢ 140.0+6.3° 99.1+2.8%
2% MP+2% SPI 22.9+3.6" 48.1x4.4¢ 77.1x2.5° 95.3+6.7%
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JEEXT 2% SPI-2% MP 4% 52 85 FIEE 5 B 1 B 5 FH
HAA RN . FERHE T, MP 5 T Fe 505, 5
JEE 2 4y T 22 (8] 0 S E AR LA G 5, {5 5E e 5 3
agm, AR Es il 2 0 BE R R M WS- T MP HEE K
BRI RO, 7E 0.1 F1 0.3 mol/L FhfJFE T, MP 43
F5 SPT A JEE 2 e 1) 22 ) Al ML RN &R E ] 1, A
BIMEGTRI . SPT A i 77 de S 2 e 1 52 6 2 AR FR B
19 T i p B R
2.3 [EIFERT SPI-MP E 4 EB AR RFK MR
PR AT R0 PR A JRUBR | B | B 5
BB, BEAERERT SPI-MP & & & H4E &£k

PERSENUNES 2 s, 7F 0.1 1 0.3 mol/L Ehik)F T,

XFEE 4% MP . 1% SPI-3% MP #i1 2% SPI-2% MP {4
FRIFRFKPER IR, 3% MP-1% SPI A& F REK M 25
155 (P<0.05), I HLEEAE BE - e As infE g ok, 5 1 &E
JEEAIARE AR PEAS TS o X BERRER AR, SPT FIEE
IR HE . F P SR AR . H B RS I R s
F 0.5% LA_EI], RERRE T 25 A B AR TE
Wik BT 70%, BN Al BE SR AERER M T MP 19
W28, ANRENS (I 35 (1 o075 BE = I FE o AR ELAE
HH, Jeid e HA R PR

TE 0.6 molV/L L EE T, HAm1 oM, B SPI
A, 26 AR R TR R 3 FRFE(P<0.05),
TS e T LAYE S8 SPI Xt 42 A B e /K M r e A
Ho WFFE A REEINEBEF R MP 1 MP-SPI & 57
BRI SR M52 ) & B0, BRI 0.5% JBEFEI)S , 3% MP-
1% SPI & R I9FF /R R BT IAE N 71.43%:; 11 245
PR USINEIN 2 1% BF, oM B mivsi/)s, i it 2
JEYE et 2 A 2R BRI K M B e E A . TEAIR
TR ER AT, BEAE e Re R i A e R = 2%
MP-2% SPI & &8 FHEE AR R KM
2.4 [EIFBEXT SPI-MP 8 &8 ZEB AR MULERISI0

ANFIERHREE T 0.5% JBEE X 52 65 85 P ESE R T
WRLEA I FEMANIE 2 7R o 7E 0.6 mol/L EhiJE T,
MP FE535#, BN 0.5% FEFEICE , Wi AH B AR FHTE
BLHE A B B R S5 8 o BN 1% SPT A i 30U
S5l 2b R, KB T SPI AL TEE T —
B FIR LT Y S5, SPT g HIYE MP BEiRIA R, 5
&l 2a AHEG, TR T 58 A S A — 1 4544 o
25 FIARAOMRHEESEFRNESERERRA
20

Nussinovitch 25032 W 5% % B, B8 BE e 04 S 17
o SRR 2 TR B AR A TEAE DG OC 3R, RIVEERS
PSR B R TR, ARAS I P AR BB . Tang 450

K2 BEFBASI AR ER R BT A5 8 FUA R BRI 20 (%)
Table 2  Effect of konjac adding levels on the WHC of MP-SPI composite with various salt levels (%)

kR FEH RN (%)
(mol/L) ALl 0 0.1 0.5 1
4% MP 44.15+0.95% 46.90+1.58% 41.72+3.33° 60.36+7.07°
0.1 3% MP+1% SPI 57.09+2.02° 57.33+4.31° 56.79+4.96™ 68.95+6.80°
2% MP+2% SPI 46.78+1.76% 49.80+1.81 55.56+5.88™ 61.28+2.81°
4% MP 36.800.82f 40.68+2.59° 51.45+8.62" 67.35+5.03°
0.3 3%MP+1%SPI 50.63+0.89"¢ 52.16+1.61% 47.02+2.14% 53.68+6.41°
2% MP+2% SPI 44.91£1.23% 48.79+2.184 50.86+0.67" 65.84+2.44°
4% MP 87.35+2.89° 82.26+6.65® 72.20+3.70% 75.78+9.29"
0.6 3% MP+1% SPI 60.77+3.36° 59.02+3.32f% 71.43+6.48% 65.76%6.03%
2% MP+2% SPI 43.55+2.36' 46.34+1.84" 52.96+3.59¢" 67.80+3.13

Al — R AR A (o) TR S5 R B W E 22 7 (P<0.05) .
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Fig.2 Effect of konjac adding levels on the microstructure of MP-SPI composite gel with various salt levels

. & BRATR I S 4572 e WIr 24 10 ) P ASE i 22 (]t AT
G A S, A TR S 1A i FH B S 1 T 4 N 7 %
TN, AR 55 B S 1) TR 245 S BB B A AR R I 4H 5%
PEo R TSR BT SO B S AR R A TN T
ot AT R FRAEAE S A2 4 2Btk . H A, B
Faath e R Z 2 4 dr, OF Bl FASUE g b oARE S
WGy EeAR S 4%, T A BB E ST . anEe 3 TR, 78
0.3 F1 0.6 mol/L £h ¥ FE T, SPI Htft 1% MP f&, &5
AR S B AR B G(O#BA BT R I, nlBE R IR 2
SPI £ MP "2 IR IR I AP, AARAEARER Ik
BETT, AT DABE SRR i BRI E, (F2 SPT i A
T4 28 B R IS B0/ L, T LA RAS - A A% R vk
e BIMBEE AR TR R M GO, JR AT AR5 H
TE MP IS T AR eI 206 26, 2 BERE N i P 31
LW E R B R Z, AP R /N o CUEHH =y
ERURE R, 4 MP F B RETE U Ar- 1 I 45 2544, in A
JE AR SR T I 25 254 . X AR G- Hb g R 1 ek
BTSN 1% JESE I S EUYUR£F 4k 85 (1 BE R s
F3 SHRRMEREERRE G0

Table 3 Balance modulus value G(t) of the samples

ik

(mol/L) RELLY) B2 (Pa) i (P)
0.3 MP:SPI=1:0 296 T
) MP:SPI=3: 1 150 .
0.6 MP:SPI=1:0 544 ”
' MP:SPI=3:1 189 162

IHESILS . T2 &R AEIR R AR,
HAP A R HIRRAIG, X T RESE DN S 2 6 2R PB4 ot
JEZFMER LR A EMES I, BEAZN ., EHYS
ZHEZ B EAEH U ENTA St Bt FEYeE .
3 &g

AR TIEAEE AT SPI-MP &2 51K Z 5k
JEFREPERIR K s, B T BE e -SPI-MP —AH
IR R A BRI P 3R . S5 R 7EIKER
e (0.3 mol/L NaCl) ', ¥l 1%SPI Al {2 MP #E
2, I HILBE AR/ itk —20 4, ik SPI &0
BERIC A A E . R B s 1 o, AIRus I
R SPI Al FEUE MP EEBE N 45 b, IF H ARG —Lt
PAREF LSS =, S5 T BERmEE . BEZEARCATTIIA
AT TE B A 88U 08 R4 2548, AT ERSS: SPT-MP & &
A ZR 00 BE TS 0 BE RN K M o mER W BE R, W
SPI 542 5 25 FIEEI 58 AN A P B R, BE e
P PTUSES X PR E o 25 B URR, WS InEfIi &
HE SPIAHES AR 1 T B e LA A ] S B RS 5 BE, I
HEEAE et n] LAtk —25 38 52 6 8 AR R 0 BRI i
BEFREK S LRGSRt 2L B T AN FEERHE T
SPI X MP (9T P80, S ARER Al o A LA K R 5
Sy SR AR A I HR 0 R T B AR
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