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Quality Characteristics of Mungbean Starch Gels with Various Hydrocolloids
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Abstract

This study was conducted to investigate the quality characteristics of mungbean starch gels containing various
hydrocolloids (carrageenan, locust bean gum and xanthan gum) during room temperature storage (25°C for 24, 48 and 72
hours). Carrageenan and xanthan gum reduced the pasting viscosity of mungbean starch, whereas the locust bean gum
increased the viscosity. The melting characteristics, as assessed by DSC, showed that carrageenan and xanthan gum delayed

gelatinization of mungbean starch and the locust bean gum had no effect on this property. The lightness (L) of the gels with
the locust bean gum was similar to that without the additive during storage, whereas that with carrageenan and xanthan
gum was higher than that without the additive. Hardness, chewiness and gumminess of the gels with the locust bean gum
was higher than that without the additive during storage, whereas that with carrageenan and xanthan gum was lower than
that without the additive. The rupture stress, rupture strain and rupture energy of the gels with carrageenan and xanthan
gum was lower than that without the additive during storage, whereas that with the locust bean gum was similar to that

without the additive. In the sensory evaluation, springiness and cohesiveness of the gels with carrageenan and xanthan gum
were lower than those without the additive, whereas springiness, brittleness and hardness of the gels with the locust bean
gum were higher than those without the additive. In addition, the overall acceptability of the gels with the locust bean gum
improved. The above results showed that carrageenan and xanthan gum lowered the quality characteristics of the
mungbean starch gel and the locust bean gum improved them. Thus, the addition of 0.5% locust bean gum is an
appropriate method for improving the quality characteristics of mungbean starch gel.
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<Table 1> Texture analyzer conditions

Test type Rupture test TPA test
Measuring type  One bite compression Two bite compression
Deformation ratio 90% 50%
Load cell 5kg 5kg
Plunger type Cylindrical type Cylindrical type
(lucite) ¢ 50 mm ¢ 50 mm
Probe speed 1.5 mm/sec 1.5 mm/sec
Sample size 20x20 mm 20%x20 mm
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<Table 2> RVA characteristics of mungbean starch with various hydrocolloids

°0) (RVU) (RVU) (RVU) () {0 (0]
No addition 74.77+0.19°)  174.33+0.58°  150.3+£2.08° 284.0£1.00° 24.00£2.65°  109.67+1.53" 133.7+1.15°
0.5% Carrageenan 75.33+0.18"  146.0+2.837  145.0+2.83 268.0+5.66°  1.00+0.00°  122.0+2.83"  123.0+2.83°
1.0% Carrageenan 75.43+0.32°  156.00+0.00°  156.0£0.00° 279.5£0.71°  0.00+0.00°  123.5£0.71°  123.5+0.71°
0.5% LBG? 75.18+0.11°  187.041.41°  154.5£2.12° 292.0+2.83° 32.50+3.54"  105.0+4.24° 137.5+0.71°
1.0% LBG 75.15+£0.35°  204.5+0.71°  164.0£2.83* 302.5£4.95*  40.50+2.12°  98.0£4.24°  138.5+2.12°
0.5% Xanthan gum  76.67+0.10  170.67+1.15% 146.67+2.08 265.3+2.08°  24.00£1.00°  94.67+1.53° 118.7+1.15
1.0% Xanthan gum  76.77+1.23*  148.67+1.53" 138.33+1.15° 255.0+1.00° 10.33+2.08°  106.33+2.31° 116.7+0.58¢
F-value 5.15%** 531.26%** 40.95%** 84.20%* 121.37% 42,327 102,627
MeansiSD of 3 measurements.
“dMeans in the same column with different letters are significantly different (p<0.05).
21BG: locust bean gum
***significant at p<0.001.
<Table 3> DSC characteristics of mungbean starch with various hydrocolloids
To (°C) Tp (°C) Tc (°C) AH ())
No addition 65.30+0.14°4V 70.05+0.07¢ 74.70£0.14° 4.43+0.16
0.5% Carrageenan 65.7740.12° 70.57£0.06° 74.53+0.32° 4.66+0.22
1.0% Carrageenan 66.23+0.15° 71.07+0.06 75.63+0.21° 4.28+0.11
0.5% LBG? 65.47+0.12" 70.23+0.06° 74.53+0.15° 4.61+0.36
1.0% LBG 65.100.10¢ 70.13+0.12° 74.57+0.21° 4.71+0.32
0.5% Xanthan gum 65.57+£0.31% 70.5040.20° 74.93+0.21% 4.67+0.22
1.0% Xanthan gum 65.67+0.06" 70.57+0.23 75.20+0.20 4.64+0.29
F-value 14.86%* 18.07*** 10.95%** 1.27

To Onset temperature; Tp: Peak temperature; Te: Conclusion temperature; AH: Enthalpy of endotherm

MeaniSD of 3 measurement.

“dMeans in the same column with different letters are significantly different (p<0.05).

YLBG:locust bean gum
***significant at p<0.001.
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<Table 4> Color value of mungbean starch gels with various hydrocolloids

Characteristics Freshly prepared Storage (25°C, ho F-value
gel 24 48 72
No addition ABC)5 84:+0.94" P32.63+0.15" ©33.4240.23® 834.13+0.19° 233.40%**
0.5% Carrageenan £26.75+0.07¢ 534.30+0.17° 435.20+0.14" 435.76+0.11° 2384.99***
1.0% Carrageenan 5C25.13+0.87° 434.63+0.40 A835.07+0.06™ 435.73+0.10% 375.06**
0.5% LBG? ABC)5.73+0.31¢ D32.73+0.17¢ €033 27+0.06 534.10+0.23* 1073.34**
L 1.0% LBG ©24.80+0.30¢ £32.17£0.06° P32.93+0.15° 533.97+0.32° 951.56***
0.5% Xanthan gum 426.93+0.78¢ ©33.85+0.13° 534.75+0.35 435.80+0.14" 359,467
1.0% Xanthan gum AB26.30+0.44 5C34.10+0.17° $34.80+0.10 #35.87+0.06* 982.97***
E- value 3.79* 72.41%%* 67.72%%* 103.15%%*
No addition A10.7240.39° A13.77£0.15° A14.0240.18" A14.33+0.05° 218.71%*
0.5% Carrageenan A10.75+0.21¢ A13.800.00° A14.15+0.13° B14.08+0.11° 436.11**
1.0% Carrageenan €9.47+0.21° 413.67+0.47° #14.00+0.10 514.08+0.13° 231.07*
0.5% LBG A10.77£0.15° AB13.55+0.06 A13.97+0.06° 5C14.02+0.13° 652.24%+*
a 1.0% LBG €9.60+0.20¢ 813.30+0.10° 813.57+0.06 €13.87+0.06" 849.02*+*
0.5% Xanthan gum A11.13+0.21¢ 413.83+0.10° A14.12+0.12° 414.40+0.14* 404.12%
1.0% Xanthan gum 510.17+0.12¢ 413.700.10° 414.07£0.15" 414.47+0.06* 941.33***
F- value 19.05%** 3.01* 7.68% 14.85%+*
No addition D_8.32+0.25 5.10.07+0.12° D_10.36+0.05¢ B_10.50+0.08¢ 206.79***
0.5% Carrageenan €P_8.10+0.14* $.9.93+0.06° €10.2+0.05¢ £.10.26+0.11° 291.78***
1.0% Carrageenan A.7.57+0.21° $.9.93+0.15" AB_10.03+0.06" 4.10.25+0.13° 234.94%*
0.5% LBG €D_8.13+0.06" 8.9.93+0.05 €.10.17+0.06° A.10.2240.13° 394.95%+*
b 1.0% LBG AB_7 70+0.10° A.9.60+0.17° A.9.93+0.06° A.10.23+0.12¢ 275.61%**
0.5% Xanthan gum _8.37+0.12° 5.10.03+0.10° €-10.20+0.09° 5.10.48+0.13¢ 274.63**
1.0% Xanthan gum B€.7.93+0.15* $.9.90+0.10 5C.10.13+0.12¢ 5.10.53+0.06 321.67*
E- value 9.89%** 5,720 13.37%** 5.92*

YMean%SD of 5 measurements.

ADMeans in the same column with different letters are significantly different (p<0.05); ““Means in the same row with different letters are

significantly different (p<0.05).
YLBG: locust bean gum

*, ***Significant at p<0.05 and p<0.001, respectively.
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<Table 5> TPA characteristics of mungbean starch gels with various hydrocolloids

Characteristics Freshly p lrepared Storage (25°C, h) F-value
ge 24 48 72
No addition 4632.2428.3<" 5C842.3+11.3" 5863.4+8.2° 5898.1+14.5° 172.46***
0.5% Carrageenan PE498.6+4.06° £793.4+15.60°  ©P827.63£19.37° P847.15+5.12° 406.14***
" 1.0% Carrageenan £474.4+13.84¢ ¥760.4+5.37° £799.1+14.34° £824.8+6.58" 690.52%**
g 0.5% LBG? BC570.7+26.2° AB860.1+5.07° 4896.90+12.24* AB916.80+19.00°  294.44%**
g 1.0% LBG $575.9+32.2¢ 4878.3+13.77° 2914.8+3.35* 2924.53+£12.54"  237.25%**
s 0.5% Xanthan gum €P531.7+4.8° €0829.4+13.82"  B¢847.60+16.65° €878.38+13.04*  322.84***
1.0% Xanthan gum P525.8+16.72° PEG10.7+6.15" PEG18.63+17.69" 0849.27+5.56" 414.38***
F- value 17.06*** 34,15 26.80*** 34.97%
No addition 4.03+1.87 A%6.77+1.77 7.86+0.86 7.51+3.48 1.40
0.5% Carrageenan 6.75+2.10 ©2.70+2.03 53.20+0.84 3.46+2.40 2.57
g 1.0% Carrageenan 5.25+1.18 €3.08+0.16 AB5 05+1.38 4.28+0.48 2.17
g 0.5% LBG 8.52+3.03 5°4.27+0.50 AP4.31£2.51 5.05+2.68 2.13
g 1.0% LBG 4.53+4.43 ABC5.3141.99 AB5.18+0.68 4.34+2.94 0.10
=<§ 0.5% Xanthan gum 3.95£3.92 48.04+2.73 ABS 76+2.02 3.31+0.98 1.88
1.0% Xanthan gum 2.05+1.37 BC3.71+0.45 52.92+0.47 3.05+1.16 0.94
F- value 1.57 3.35* 3.47* 1.26
No addition 0.60+0.00°" 0.58+0.00 0.58+0.00° 0.58+0.00 16.80%**
0.5% Carrageenan 0.60+0.01* 0.59+0.01° 0.590.00° 0.580.00° 12.16**
g 1.0% Carrageenan 0.60+0.00°" 0.59+0.00 0.5840.00° 0.5840.00° 33.76**
S 0.5% LBG 0.60::0.00° 0.59+0.00° 0.59+0.00° 0.58+0.00° 2749
& 1.0% LBG 0.61+0.00" 0.59+0.00" 0.58+0.00° 0.58+0.00° 42,127
S 0.5% Xanthan gum 0.60+0.00* 0.58+0.00° 0.59+0.00" 0.58+0.00° 14,37+
1.0% Xanthan gum 0.61+0.00" 0.58+0.00" 0.58+0.01° 0.58+0.00" 18.55*
F- value 2.79 2.10 2.70 2.05
No addition 10.91+0.01° 0.92+0.00° 0.92+0.00" 0.93%0.01° 4.30
0.5% Carrageenan €0.88+0.01° 0.92+0.01° 0.92+0.01° 0.93%0.00° 64.90%*
7 1.0% Carrageenan ©0.88+0.00 0.92+0.01° 0.93+0.01° 0.93+0.01° 13.92*
& 0.5% LBG A€0.89+0.01° 0.93+0.01° 0.93+0.01° 0.94+0.01° 30.27%*
5 1.0% LBG A80.90+0.02° 0.93+0.01 0.93+0.00° 0.94+0.00" 4.20*
S 0.5% Xanthan gum 5C0.89+0.01" 0.92+0.01° 0.92+0.01° 0.93+0.01° 8.91**
1.0% Xanthan gum 48¢0.90+0.01" 0.93+0.01° 0.92+0.01° 0.92+0.01° 5.59*
F- value 4.38*** 1.56 0.40 1.51
No addition A344.3+14.5° $450.55+10.4° B466.5+4.0° $484.3+10.4° 126.80%**
0.5% Carrageenan ©263.58+5.88¢ ©433.08+1.59¢ D447 86+9.26" P458.03+1.37° 798.99***
2 1.0% Carrageenan ©249.64+6.55¢ P408.16+2.31° £427.53+12.65 £442.97+6.12° 381.61***
£ 0.5% LBG 5297.03+12.53¢ 4468.88+5.61¢ 4487.50+7.08" 4502.73+8.300° 419.67+*
E 1.0% LBG 4326.76+10.72° 2477.16£12.82° 4493.27+3 46" 4501.53+12.40° 183.85%**
O 0.5% Xanthan gum 5285.47£1.101¢  BC447.08+10.73"  5C458.63+£9.28™ ©472.98+3.71* 281.91%
1.0% Xanthan gum 5286.40£12.08"  B°437.22+10.32*  PF437.05£16.15°  PF454.18+4.11° 139.96***
F- value 30.49%* 17.56** 20.48*** 38.92%
No addition "376.39+14.7° $498.0+10.5° $504.7+6.3° $522.8+8.6" 143.22%*
0.5% Carrageenan ©300.71+7.04° P466.81+7.11° “P486.39+10.00" 492.26+2.81 511.40%*
% 1.0% Carrageenan ©284.45+8.31° £452.98+10.51° £462.06+7.44° "478.88+2.25° 478.40%*
5 0.5% LBG 33259071  "P503.3143.14" A524.31+4.19° #535.98£9.85  476.50"*
g 1.0% LBG #361.69+3.57¢ #515.62+10.00° A531.15+3.57° 1535.78+10.8'  342.59**
3 0.5% Xanthan gum $320.17+3.58° €484.56+8.64" $€496.45+8.71° ©509.75+7.06* 301.67**
1.0% Xanthan gum "318.51£9.24°  “P471.75+6.27° PP474.91+12.24°  P49223+1.44  285.07
F- value 36.80%* 23.63* 29.55%* 38.85%*

YMean+SD of 5 measurement.

AFMeans in the same column with different letters are significantly different (p<0.05); ““Means in the same row with different letters are

significantly different (p<0.05).
YLBG: locust bean gum

*, ¥, **Significant at p<0.05, p<0.01 and p<0.001, respectively.
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<Table 6> Rupture characteristics of mungbean starch gels with various hydrocolloids

Characteristics Freshly prepared Storage (25°C, ho) F-value
gel 48 72
No addition 18.74+0.73) 430.4442.24 432 4242 43 433 42+0.95" 78.63%*
0.5% Carrageenan 15.42+0.81° ©21.54+0.49° ©22.99+1.44° ©26.14+0.69* 86.65"**
1.0% Carrageenan 17.49+0.95 ©19.84+0.66" P20.76+1.37* P21.09+0.91° 7.63**
2 0.5% LBG” 19.45+4.23" #30.69+1.37* #31.59+1.38 "31.90+1.16* 20.79%*
= 1.0% LBG 19.27+3.04° 431.50+2.11° #31.88+0.62* "32.35+1.62* 28.85*
0.5% Xanthan gum 20.360.85" 429.35+1.40° $28.55+0.67° $29.28+1.31* 78.77%*
1.0% Xanthan gum 18.69+3.12° 524.36+1.13 ©24.61+2.01° ©25.27+1.33° 6.66*
F- value 2.44 37.53%* 30.20%** 39.40%**
No addition 40.715+0.009 0.718+0.010 %0.716+0.003 0.713+0.005 0.40
0.5% Carrageenan “P0.692+0.005 €0.675+0.015 €P0.689+0.011 50.700+0.002 3.84
1.0% Carrageenan ©P0.693+0.004 €0.680+0.008 0.681+0.01 €0.672+0.016 2.34
5 0.5% LBG 480.705+0.006 40.70940.010 AB0.704+0.004 AB0.7010.002 0.78
= 1.0% LBG P0.687+0.008" "0.707+0.011° "%0.706+0.007* A50.704£0.003" 4.73*
0.5% Xanthan gum 5€0.703+0.006 80.707+0.002 5¢0.699+0.007 £0.695+0.009 2.23
1.0% Xanthan gum P0.69+0.010 5¢0.691+0.005 P0.681+0.008 €0.683+0.001 1.70
F- value 7.83%* 9.56** 10.40%* 13.40%*
No addition 3.44+0.24 45.65+0.42" 45.77+0.47* 45.93+0.27* S1.47%+
0.5% Carrageenan 2.87+0.16° 54.02+0.28" €P4.48+0.28" ©4.68+0.14* 49.34***
1.0% Carrageenan 2.99+0.02° 53.81+0.19" 3.93+0.22° 3 86+0.39* 12.89**
& 0.5% LBG 3.47+0.67° 5.44+0.43" 85.55+0.27° A%5.56+0.15" 19.14***
& 1.0% LBG 3.33+0.56 A5.25+0.23" AB5 27+0.71% A5 57+0.26" 13.51%*
0.5% Xanthan gum 3.50+0.11° 45.21£0.05* 565.07+0.15* 55.17+0.31° 107.31%**
1.0% Xanthan gum 3.27+0.40° 54.27+0.21° P4 41+0.41° ©4.66+0.29° 9.83**
F- value 2.02 23.26"* 10.09%** 19.84%*+

YMean+SD of 5 measurement.

ADPMeans in the same column with different letters are significantly different (p<0.05); **Means in the same row with different letrers are

significantly different (p<0.05).
2T BG: locust bean gum
*, **, **Significant at p<0.05, p<0.01 and p<0.001, respectively
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<Table 7> Sensory characterization of mungbean starch gels with various hydrocolloids
St 25°C, h
Characteristics Freshly prepared orage ) F-value
gel 24 48 72
No addition 5.4+0.5" A5 4+0.7* 4.6+0.5° 4.5+0.5° 8.25%*
0.5% Carrageenan 4.9+0.8% AP5.340.7° 4.040.8" 53.8+0.8° 8.25%**
1.0% Carrageenan 4.8+0.4° B8C4.740.5° 4.3+0.7° 53.8+0.4¢ 8.26%**
B 0.5% LBG? 4.9+0.7° 45.440.5° 4.3+0.8" 44.5+0.5 5.68**
5 1.0% LBG 4.8+0.8 ABC4.940.6 4.2+0.6 24.5+0.5 2.60
0.5% Xanthan gum 4.9+0.8 5°4.7+0.7 4.7+0.7 44.9+0.9 0.27
1.0% Xanthan gum 4.7+0.8 ©4.6+0.9 4.740.9 44.7+0.8 0.07
F- value 1.02 3.07* 0.85 431
No addition A%5.4+0.7 5.4+0.7 5.240.8 5.4+0.7 0.16
0.5% Carrageenan 5C4.7£0.8 4.7£1.2 5.0£0.9 4.6£0.8 0.27
g 1.0% Carrageenan ©4.2+0.8 4.9£0.7 4.7£0.8 4.4£0.9 1.71
g 0.5% LBG AP5.140.7 5.240.9 4.8+0.8 5.0+0.6 0.49
f 1.0% LBG A5.0+0.7 5.7+1.0 4.9+0.7 5.3+0.9 1.70
= 0.5% Xanthan gum 4%5.1+0.3 5.140.9 5.0+0.7 5.3+0.8 0.27
1.0% Xanthan gum ABC4 8+0.7 4.940.8 4.7+1.0 4.9£1.0 0.14
F- value 3.87** 1.44 0.50 2.21
No addition A5.5+0.7 55.4£0.5 45.120.7 A85.5+0.5 0.84
0.5% Carrageenan P4.5+0.5 ©4.4+0.7 B5C4.440.8 C4.6+1.1 0.13
g 1.0% Carrageenan ©3.6+0.6 ©4.4+0.8 ©3.9+0.7 ©4.3+1.0 2.24
= 0.5% LBG "5.5+0.5" A6.3+0.5" A5.4£0.7° AP5.740.5" 537
£ 1.0% LBG A5.440.7° 146.4%0.5* A5.5+0.5 46.00.8" 5.24%*
& 0.5% Xanthan gum 54.8+0.6 5€4.9+0.8 AB5.0£0.7 5C5.1£0.9 0.11
1.0% Xanthan gum B4.8+0.5 ©4.2+0.8 €4.1£0.8 ©4.5+1.1 1.13
F- value 13.49%** 17.73** 7.53%* 6.36***
No addition 45.3+0.5 5.6+0.5 A5.3+0.5 45.4+0.7 0.68
0.5% Carrageenan ©3.9+0.7 54.6£1.0 54.1£1.1 €P4.3+0.8 1.21
g 1.0% Carrageenan €3.1+0.9° 84.240.9* B4.140.7° D4 3+0.9° 4.11*
g 0.5% LBG A5.3+0.5 A5.6+0.7 A5.0+0.8 ABC4.9+0.7 2.15
kg 1.0% LBG A5.4+0.8 45,6+0.8 45.1£0.9 ABS 140.7 0.94
3 0.5% Xanthan gum 54.6+0.5 54.6+0.5 84.140.8 5C4.6+0.7 1.29
1.0% Xanthan gum B4.5+0.5" 53.9+0.6" 83.7+0.7> P3.6+0.8 3.33*
F- value 17.09%* 9.11%* 5.97%%* 6.64***
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<Table 7> Continued

Characteristics Freshly prepared Storage (25°C, hr) F-value
gel 24 48 72
No addition 5C2.6+0.5 52.5+0.5 A8C2.940.6 2.8+0.6 1.13
0.5% Carrageenan €02.2+0.7° 52.2+0.8 ©2.8+0.8" 2.9+0.5° 3.29*
2 1.0% Carrageenan P1.7+0.8 52.6+0.5 €2.2+0.8 2.4+0.8 2.62
£ 0.5% LBG A3 4+0.8% 44.0£0.9* A3 4+0.5% 2.9+0.7° 3.55*
E 1.0% LBG AB3,00.8" 4.3+0.8* AB3.040.9° 2.7+0.7° 7.76%*
> 0.5% Xanthan gum 482.9+0.6 52.6£0.9 BC2.6+0.5 3.0£0.7 1.06
1.0% Xanthan gum 5C2.6+0.5 52.6+0.7 ©2.2+0.8 2.4+0.8 1.32
F- value 6.45%** 10.07%* 4.45%%* 1.02
No addition 51.6+0.5° €P1.7+0.5¢ 12.8+0.4° AP3.5+0.5° 35.10%
0.5% Carrageenan 51.6£0.5 €P1.740.7° 52.1+0.3 52.940.7¢ 11.32%
. 1.0% Carrageenan 51.4£0.5 P1.3+0.5" B1.7+0.5° €2.5+0.5° 13.53%**
g 0.5% LBG A2.6+0.8" 42.6+0.5" 42.9+0.7° 43 7+0.8 5.64**
F 1.0% LBG 42.7+1.0° AB) 5+0.5 42.9+0.9 A3 6£1.1° 3.23*
e 0.5% Xanthan gum 51.7+0.5 €P1.8+0.7° B1.9+1.1° 14.0+0.8° 19.51%%*
1.0% Xanthan gum B1.740.5 562.0+0.7 52.2+0.8 ©2.4+0.5 2.21
F- value 6.56*** 6.37** 4.93% 7.31%
No addition 5.8+0.4 5.6+0.5 5.1£0.9 5.3+0.8 2.18
0.5% Carrageenan 5.7+0.8 5.4+0.7 5.0+£0.8 5.0+1.1 1.54
g 1.0% Carrageenan 5.3+0.8 5.1+£0.9 4.940.9 5.0£1.0 0.36
g 0.5% LBG 5.3+0.7 5.9+0.9 5.0+0.9 5.2+0.9 2.12
s 1.0% LBG 5.5+0.5 5.84+0.8 5.1£0.7 5.34+0.9 1.61
E 0.5% Xanthan gum 5.6+0.5 5.9+0.6 5.3+0.7 5.5+0.5 1.39
1.0% Xanthan gum 5.3+0.5 5.8+1.0 5.2+0.7 4.8+1.0 2.22
F- value 0.98 1.43 0.31 0.66
No addition 45.240.6 54.9+0.6 AB4.7+0.5 AB4.740.5 1.84
0.5% Carrageenan ©4.2+0.33 ©4.14+0.6 B44+1.1 BCD4.1+0.8 0.37
z 1.0% Carrageenan P3.3+0.6° 5C4 4405 54.0+0.8° P3.8+0.8% 4.78**
z 0.5% LBG $4.7+0.5" 16.0+0.8° A5.4+0.7* ABC4 6+0.8 8.26***
=9 1.0% LBG 45.3+0.7° A6.140.6* 45.3+0.7° "4.9+0.8 5.31%*
g 0.5% Xanthan gum BC4.2+0.4 5C4.340.9 54.6+0.7 45.0+1.3 1.46
1.0% Xanthan gum 5C4.6£0.5 B5C4.340.5 B4.4+0.7 €P3.9+0.7 1.97
F- value 16.32+* 16.68*** 4.32%* 3.71*

YMean+SD of 5 measurement.

ADMeans in the same column with different letters are significantly different (p<0.05); ““Means in the same row with different letters are

significantly different (p<0.05).
YLBG:locust bean gum
*, **, ***Significant at p<0.05, p<0.01 and p<0.001, respectively.
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<Table 8> Correlation coefficients between sensory characteristics and mechanical measurements of mungbean starch gels with various

hydrocolloids

Sensory characteristics

Clarity ~ Adhesiveness ~ Springiness  Cohesiveness  Brittleness Hardness Smoothness acc?gte;g%ity
Rupture stress ~ -0.20 0.16 0.36*** 0.44*** 0.27* 0.39*** -0.10 0.14
Rupture energy  -0.21* 0.20 0.34* 0.44** 0.24* 0.35 -0.08 0.12
Rupture strain 0.13 0.22* 0.33** 0.54*** 0.27* 0.21 0.03 0.27*
Springiness -0.23* 0.15 0.23* 0.36*** 0.13 0.29** 0.01 0.03
Gumminess -0.31** 0.20 0.34*** 0.40%** 0.13 0.31** 0.04 0.06
Cohesiveness 0.35%** 0.01 -0.10 -0.17 0.09 -0.08 -0.03 0.12
Adhesiveness 0.11 -0.13 0.09 . -0.01 -0.06 0.01 0.03
Hardness 0.34** 0.16 0.32** 0.39%* 0.12 0.31** 0.03 0.03
Chewiness 0.32** 0.19 0.33** 0.40%** 0.14 0.33** 0.03 0.05
L -0.46*** -0.02 -0.01 -0.14 0.13 -0.08 -0.22*
a -0.21* 0.12 0.22* 0.22* 0.09 0.11 0.12
b 0.39%* -0.06 -0.09 -0.14 0.10 -0.21* 0.09 0.15

*, **, **Significant at p<0.05, p<0.01 and p<0.001, respectively.
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