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Abstract: Effeds of sodium alginate(SA, 0~2%), K-carrageenan(KC, 0~1.5%) and agar(AG, 0~1.5%) on texture, color, water holding and
fat holding of smoked and cooked sausages were evaluated. The three kinds of algal gels all improved the fat holding ratio of the products,
reduced L*-value and water activity. AG had no significant influences on product yield, water holding ratio, texture, a*-value and b*-value
(p>0.05). The maximum product yield was achieved with addition of 0.6% KCI, and the hardness, chewiness and fracturability displayed
upward trends within the amount of 0~1.2% (p<0.05), but had no significant effect on springiness and cohesiveness (p>0.05). SA played a
certain role to improve product yield. With the increase of adding amount, the product of TPA parameters declined (p<0.05), but each parameter
had different drop degree. For the SA and KC, with the increase of adding amount, a* -value and b* -value was increased (p<0.05), and the
proportion of immobilized water decreased while the bulk water increased (p<0.05). The opposite results were found for AG.
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Fig.1 Effect of sodium alginate addition on yield ratio, water
holding ratio and fat holding ratio of smoked and cooked
sausages
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Fig.2 Effect of K-carrageenan addition on yield ratio, water
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Fig.3 Effect of agar addition on product yield ratio, water
holding ratio and fat holding ratio of smoked and cooked

sausages
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Table 1 Effect of algal gels addition on TPAindexes of smoked and cooked sausages

HE FEY 234 e Rh A bk MR ik 2
0 4099.854372.84°  4705.14+491.57°  -26.27+12.75°  0.77#0.06°  0.2240.02°  697.45491.66"
0.4 4147.834472.33°  4203.734688.05°  -39.39+16.23°  0.6740.12°  0.2140.08° 593.62+143.98"
SA 0.8 4045.144517.61°  3612.63#450.12°  -35.76+13.83°  0.60#0.09*°  0.21+0.03%™  538:374194.09°
1.2 3030.894199.68°  2515.334356.96"  -96.45422.28°  0.61+0.11° 0.1940.01°  358.33476.02°
1.6 3411.162282.38"  2640.29+382.79°  -101.17441.63"  0.5320.10°  0.2040.02° 369.93492.10°
2.0 3035.824422.41°  2469.864360.06°  -162.27429.94°  0.5240.11¢  0.1940.02°  299.22+498.10°
0 4699.284342.64°  4650.79+435.95° -11.3649.10% 0.7540.03.  0.2440.02° . 8455549538
0.3 5007.824247.14>  4871.86#409.21°  -26.91+11.07° /0.7020.07 0.2240.02%° - 781.24+127.44°
A 0.6 4982.874452.63°  5558.982385.14°  -23.48+13.18" 0.7320.06 © .0.2220.02%® 814.58+142.86*
0.9 5840.054918.44%  6321.624473.49% -34.668.67° 0.7420.06 ~ 0.2240.02%°  979.154263.04%
1.2 6182.324753.38°  6188.702500.95°  -25.83#12.68"¢  0.7440.05  0.2420.03* 1125.044265.67°
15 5936.534529.23°  6375.43643.97°  -15.68+11.14*  0.71#0.05  0.2240.02° 907.05+124.27™
0 4293.714481.23°°  4722.014533.85 -20.59+15.84 0.7140.11  0.2240.02°  672.824+134.58%°
0.3 4042.924613.10°  4738.274671.58 -18.2049.93 0.7040.09  0.2240.03°  632.31+164.20°
AG 0.6 4174.003466.66*°  5107.434278.40 -22.36+12.00 0.7520.07  0.20#0.02°  630.84+126.89"
0.9 4096.782400.00°  4982.99465.47 -17.35+12.56 0.7240.07  0.2240.02°  655.264115.97°
1.2 4580.884396.13°  4990.504358.07 -21.91+12.53 0.7340.06  0.2340.02°  770.90146.37°
15 4266.024486.40°°  4815.402431.08 -23.16+14.73 0.7240.09  0.2240.02°  676.59+105.45%°
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Table 2 Effect of algal gels addition on L*-value, a*-value,

b*-value of smoked and cooked sausages

HE FEY% L* a* b*
0 70.4540.57*  10.23#0.24%  8.7220.11¢
0.4 69.9440.66%  10.5620.30"  10.2740.31°
A 0.8 69.6920.82°  10.3440.35°  10.4020.46°
1.2 70.3740.44°  10.7420.30°  10.2620.37°
16 69.2241.05°¢  10.81#0.43* 11.1120.37°
2.0 68.7540.419  11.0540.27°  11.7140.34°
0 70.9340.42%  10.50#0.30°  8.7640.16°
0.3 70.3240.38°  10.5640.21°  8.86+40.21b°
A 0.6 70.32240.58°  10.6240.35°  9.1240.26°
0.9 70.2940.44°  10.7720.37°°  9.02+40.31%
1.2 69.6320.40°  10.8740.13°  9.0840.30%°
1.5 69.7040.41°  11.1630.22°  9.23+40.22°
0 71.3640.48° 9544023  9.2930.22%
0.3 71.3440.49° 9.4940.17  9.2020.27%°
AG 0.6 70.6520.43" 9.3540.23  9.1130.23
0.9 70.5240.52° 9494021  9.42+40.32°
1.2 70.5440.40° 9.5440.18 9.3740.23°
15 69.94:40.42° 9514032  9.38+0.29°
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Fig.4 Effect of sodium alginate addition on distribution of
transverse relaxation time of smoked and cooked sausages
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Fig.6 Effect of agar addition on distribution of transverse
relaxation time of smoked and cooked sausages

WE A Rz RS I (RGN, oo S HARS THARAE 1L
AR, ARy R R A BsR kR D, &
FoM X AR R R A B AR R U R
(p<0.05), BEA RHAAINERIIGN, A SR shKE
EE REGE S, AR Dy RRR SRS A

VE IR R BB R H DRIR 58, A b R kA2
EIKI>5 Fra2 R E 15 KT, i bL Top PR, HE
FERS AR B, Tos BE-R IR AN ERI G, 1 250
ms F£3] 208 ms, HAHXHEIARE Rhz AN Ak 2
FIEHR (p<0.01), A e KON #EH A Z iiah /K
AR O PERUIRI B /K, X ORISR AR L. VR
TS xSl A FRES R M EL B A%, Tor SRBS 1Y
TG RN, HARXS A I [ 5, T 53K
JIEAS I A% 35 Uk 26 (p<0.01), HAHXITHIAR S B
REAR i AR 3 IEAH G (p<0.01), Tas (H1 252 ms
B 21 188 ms) AIHAXSHIAR (Hi 5.08 [#3] 2.12) #f5

109



M EmBHL

Modern Food Science and Technology

2014, Vol.30, No.2

B AN RS OOE (p<0.0D), Ut EEAE
IR0, AN SR K AN B K i LR IR,
AR VR S HAb A R AR R AR, TR
HECERGENRR, B T EZ WA SRR, (L5
70 B BUKFAC R T AN s, Bt B B A
J 5 LA B AT SE FRAE AT o

R 5 N AR A N R A5 1 R A M (1

TPA S H0 5 T o} [A] S FAH ST AR 2 TR A2 AT
I 5 A%, P2 TPA 2805 T, sthi i Ia] AAH X
TR I T BT AR, 5 Soo AT Sos AT AR,
5 Sy BEUFIEAIE, UG BN K LBk,

FoAh PR LB/, =5 TPA SEUE 8K
Ko VL= PR RPIRAS Ll R R i S AL I 32

® 3 OERERAMENEREN T.HEREBNEREFE

Table 3 Effect of algal gels addition on transverse relaxation times and their relative peak areas of smoked and cooked sausages

il Ihe2 % Ta T2 Tas So1 Sz Sp3
0 4.724052%  B556540.54%°  250.70+13.97%  2.64:40.58° 91.11+1.342 6.25+1.01°
0.4 4.6540.92%°  54.40+1.67°®  230.40+13.17°  3.2440.66" 89.68-+1,28° 7.081.06°
SA 0.8 4.9240.72%  556342.47%°  24555+12.36°  3.214).82" 89.4242.002 7.374+1.43°
1.2 5.3040.39°  54.874#1.90®°  22552+16.94°  4.8340.48% 85.43+1.52" 9.754+1.67°
1.6 4524061  54.94+1.79%®  222.09+13.25°  4.3540.97° 845241.81° .11.14+1.36%°
2.0 4.1310.44° 53.0542.07" 203.6749.83°  4/5140.41* ~ 82.924#1.79°  12.57+1.832
0 5.50+40.89 56.4641.25°  250.12421.49°  3.884).70 91.36+1.18° 4.7640.78°
0.3 5.00+1.17 56.261.48°  256.26+12.19°  3.8540.72 88.44+0.65" 7.70+40.93¢
A 0.6 5.25+1.06 54.0620.73" 260.3048.88%  3.9440.89 84.61+1.27°  11.46+40.68"
0.9 5.600.60 55.0140.88°  249.55+12.60° 3.8840.91 86.3313.12%° 9.7843.00°
1.2 4.79+1.00 54.0741.03°  228.05+10.84°  3.37+0.37 84.6243.08°  12.00+43.33%
15 4.8240.78 51.79+41.67° 208.7349.27°  3.6540.21 82.34+1.01¢ 14.0140.98°
0 5.77+0.36° 57.6621.10°  252.91421.95% - 4.2440.64°  90.6840.84°% 5.0840.66°
0.3 5.98+40.66" 55.7541.40° 241.16+19.37® 4.9840.46%°  90.27-+1.38¢ 4.75+.06%
AG 0.6 6.0940.47%°  5353+1.01%  231.99+12.06% 4.6530.44° = 91.4740.72° 3.8740.65"
0.9 6.57+0.41% 53.3141.35% 219.74+412.84%  55340.48° 91.6340.71° 2.8440.52°
1.2 6.1240.47%°  49.2040.72° 208.23+10.79¢  4.7240.63" 92.8740.83" 2.4140.38°
15 4.9240.38° 46.4240.73°  188.99+11.64°  3.6940.65 94.18+40.972 2.1240.44°

i HWRFIIRR FERTERBEEE, LFKF p<0.05, FRMEKZE LLE,
x4 ERERAMES 1,50 7568 R EANERAAE X 24

Table 4 Correlational analysis between algal gels addition and transverse relaxation times and their relative peak areas

BRERAmE Ta T2 T2 Sa1 S22 S23
SA RN -0.404  -0.673 -0.881*  0.869* -0.974** 0.979 **
CA Rz -0.565 -0.898* -0.816* -0.657 -0.913* 0.926**
AG Hhng -0.325 -0.977** -0.993** -0.224 0.937** -0.982**

Er YCRRA001 KF LR F AKX *RF0.05 K- FEEF MK,
* 5 IBRRNEBEEEN TPA SH5 T.KE R EEXERZ EHEXE S

Table 5 Correlational analysis between TPAindexes and transverse relaxation times and their relative peak areas

Ei=Ron Ta T2 Tas Sa1 S22 Sa3
R 0.088 0.583 0.804 -0.954**  0.931** -0.893*
Jie b 0.087 0.520 0.797 -0.965**  0.951**  -0.916*
fhA M 0.476  0.812* 0.943** -0.854* 0.968 ** -0.977**
Cilea 0.361 0.574 0.791 -0.783 0.882* -0.888*
MR % 0.162 0.739  0.899* -0.953**  0.936**  -0.899*
vEL M 0.196 0.632  0.871* -0.962** 0.978**  -0.952**
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