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Figure 4.1 Linear viscoelastic region (LVR) of Ac (a), As (b) and Fg (c¢) at various

concentrations.
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Figure 4.2 Storage modulus (G') and loss modulus (G”) of Ac at various concentrations.
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Figure 4.3 Storage modulus (G') and loss modulus (G”) of As at various concentrations.
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Figure 4.4 Storage modulus (G) and loss modulus (G”) of Fg at various concentrations.
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Table 4.1 Gelling temperature (T,,) and melting temperature (T,) of Ac, As and Fg extracted from cross over point between storage modulus (G') and

loss modulus (G") at various concentrations.

Concentration Ac As Concentration Fg
(%) T,, (°0) T, (°0) T, (°C) T, (°0) (%) T,(°0) T, (°0)
0.5 32.740.39"  86.63+0.44"  27.37+0.57"  84.24+0.57" 5 5.340.16" 20.46+0.36"
1.0 37.254034™  87.1240.18"  34.57+0.56" 85.53+0.4" 10 9.27+0.27" 25.4+0.31"
1.5 41.33+0.52" 88.22+0.2°" 36.72+0.58°" 86.14+0.4" 15 15.37+0.06° 28.34+0.27°
2.0 43.26+0.41""  89.1540.2" 39.04+0.51"  87.74+0.83" 20 19.4240.16° 29.34+0.35"
2.5 45424048  92.08+0.3" 42.6140.56"  90.51+0.54" 25 21.57+0.12° 31.4540.39°

Mean value + standard deviation of triplicates.
Different small letters in the same column are significantly different (p<0.05).

Different capital letters between column , in comparison between Ac and As are significantly different (p<0.05)
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Table 4.2 T, . and gelling time of Ac, As and Fg at various concentrations.
Concentration Ac As Concentration Fg
(%) Ty (°O) Gelling time (min) Ty (°O) Gelling time (min) (%) Ty (°0) Gelling time (min)
0.5 27.80+0.83"" 7.14+0.45"" 23.60+0.89" 10.57+0.26" 5 5.00+0.70" 16.16+0.97"
1.0 33.80+1.30™" 4.36£0.64™ 31.6020.54" 7.06+0.27" 10 11.80+0.83" 14.96+1.05"
1.5 39.00+0.70" 2.4040.02°" 33.40+1.34° 4.26+0.27" 15 14.801.09° 8.56+0.54°
2.0 41.61%1.40"" 1.2840.04" 35.20+0.83" 2.57+0.25" 20 18.80£0.83° 5.69+0.33"
2.5 43.00+1.007 1.2620.15" 38.80+0.83" 1.80+0.02" 25 22.4040.54° 3.62+0.46°

Mean value + standard deviation of triplicates.

Different small letters in the same column are significantly different (p<0.05).

Different capital letters between column , in comparison between Ac and As are significantly different (p<0.05).
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Table 4.3 Comparison of T, and T, . of Ac, As and Fg.

Concentration Ac As Concentration Fg
(%) T, (°C) T, () T,C0  Tue(0) (%) T, (°C) T (O)
0.5 32.70£0.39"  27.80+0.83""  27.37+0.57"  23.60+0.89" 5 5.30+0.16" 5.0040.7"
1.0 37255034 33.80£1.30™  34.57£0.56"  31.60+0.54" 10 9.2740.27" 11.80+0.83"
1.5 41.33£0.52”  39.00£0.70"  36.72+0.58  33.40+1.34” 15 15.37+0.06™ 14.8041.09°
2.0 4326£0.41"  41.61x14"  39.04+051”°  35.20+0.83" 20 19.4240.16" 18.8+0.83"
2.5 45424048 43.00£1.00"  42.61+0.56"  38.80+0.83" 25 21.57+0.127 22.4040.54

Mean value + standard deviation of triplicates.
Different small letters in the same column are significantly different (p<0.05).

Different capital letters between column , in comparison between T, and T, . of the same gelling agents are significantly different (p=0.05).
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Figure 4.6 Texture profile analysis curve of Ac gel at 1.5 %
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Figure 4.7 Hardness of Ac, As (a) and Fg (b) at various concentrations.
- Different small letters at various propertions are significantly different (p<0.05).

- Different capital letters at the same concentrations, in comparison between Ac and As are significantly

different (p<0.05).
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Figure 4.8 Springiness of Ac, As (a) and Fg (b) at various concentrations.

- Different small letters at various propertions are significantly different (p<0.05).

- Different capital letters at the same concentrations, in comparison between Ac

different (p<0.05).
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Figure 4.9 Linear Viscoelastic Region (LVR) of mixed gel between 1% Ac and 5, 10, 15, 20 and

25 % Fg (a) and mixed gel between 1% As and 5, 10, 15, 20 and 25 % Fg (b)
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Figure 4.10 Storage modulus (G') and loss modulus (G") of mixed gel between 1% Ac and 5, 10,

15,20 and 25 % Fg.



78

0000 * 1S
L e 1:10 10000 -
1000 = 1:15
~ o 120 1000
§ 10 o 1:25 g 100 -
o 10 = 10
1 A ba, O 1A
0.1 A mgR e 0.1 o S KB
o Heating o * u w O S
0-01 T T 1 0.01 T T o T T 1
0 20 40 60 0 20 40 60 80 100
Temperature (°C) Temperature (°C)
1000
100
€ 10
)
1 i oo seogtl o, o5
01 =% e dQ
Cooling " 3\ bl
0.01 AN 4 ZYAY
0 20 40 60 0 20 40 60 80 100
Temperature (°C) Temperature (°C)
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waraulamnnguuuYeIn1sNAavee U (Shrinivas ef al, 2009) LAZINANTUTE NI
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(Toubal et al., 2003) d4Wal¥iA1 T, uag T, MNIWIANANILHIN Ac U Fg

Table 4.4 T, and T  of Ac, As and Fg extracted from cross over point between storage modulus

(G") and loss modulus (G”) at various concentrations.

T,, (°C) T, (°C)
Agar:Fg
Ac:Fg As:Fg Ac:Fg As:Fg
1:0 37.25+0.34" 34.57+0.56" 87.12+0.18" 85.53+0.4"
1:5 30.60+0.46° 28.50+0.26" 81.50+0.26" 73.24+0.10%
1:10 19.23+0.44"" 16.53+0.35" 29.61+0.35™ 27.39+0.27"
1:15 21.79+0.28™ 18.5140.34™ 30.49+0.34™ 29.52+0.35™
1:20 22.80+0.30™" 20.38+0.26" 31.30+0.26"" 30.46+0.46"
1:25 24.78+0.62" 23.39+0.19" 33.2240.19" 31.31+0.23"

Mean value + standard deviation of triplicates.
- Different small letters in the same column are significantly different (p<0.05).
- Different capital letters between column, in comparison between Ac/Fg and As/Fg are

significantly different (p<0.05).



81

4.2.3 gl (T, ) tozszeznIalumsinaa

el-C

MINMsANYIgugNguugl (T, ) nazszeznarlunisifaaveulrandy

gel-C

U 4.12a 102 b) nuNFadiuveuvanduIzHITiu (Ac naz As) Nszauanududuion

a1 nunadwdariszavanudududesas o, 5, 10, 15, 20 uaz 25 fikade T, uae

Y] [

a 1 =1 ° 2 = I o = o
55350@11“ﬂ15lﬂ@1%a@31@u gany (»<0.05) H3IM Tg Wﬁﬂ”lﬁﬁﬂ‘H”lL‘]JUiU“VﬂU@\?Lﬂﬂ'Jﬂ‘U

el-C

9 1 1 1 ,‘3 1 9 [ 1
T, (19422) na1INe WaNANIEHIN AcFg AT, . Mndwajunndadiumancdy

[ 1 S [ Y = & a0 Y A o 9 1
wazludadiu 1:5 UM Tgel_C INNY 27.60+1.14 9IRS DLB T “]f\ﬁJﬂﬂﬂﬁLﬂfNﬂ‘]JQlliﬂﬂﬂ’N

3 [ 1

1 1 v 4 H
adRanaNauY uailelSnavenaAudaniudy nuhndadiu 1210 T, anad

] = A o 1 A A da! I 9
DYNUIN (18.20+0.83 DIA KAL) taztodaaiuvosaaudannuvuusovas 15,

' < K 2 A Y Yo 1 a = v
20, uaz 25 A T, NgvU Faliaudnlnanumvessaiaulanaedn uam T, veuda
HaugInIMIaIAnanfY
a Y v o ' A a1 =
szezna lumainanalviraulswaduiy T, nafAe mindan T, g9 9zdl

) ' '

‘iZEJ&’Jﬁﬂ‘LlﬂﬁLﬂmﬂaﬁu G?NiﬂﬂTiﬁﬂ‘hﬂW“U’N naaaIu 1:10 Gl“]gfjﬁgﬂzmaﬂuﬂﬁlﬂﬂ
A = ¥ dﬁl ' Y o

RAUIUNGA (6.00+0.62 UIN) MNURANTNITHIN Ac:Fg 11ag As:Fg Tviwa ldTuviues

anualgszeznarlumsinanauiunil AcFg 96193

= o = 1 =S
1AYINU INBIUA As:Fg WA T,

@

ved1Any ANNUANAIYEY T, azTzezna lumanana eHINNaNa Ac N Fg Uay

RANEY As NU Fg NAATIUYIaNa NNy 1199910 Wanguse1I N As N1 Fg IRau1ain

Y A = o

As wsizrumsaaudslasldaawdesanudgaildlassaduneluanavesiu  As

nlasumlasl) iilesninmsldadudesnnudgedinan lhateTnseadaneTuanaves
o <} o wa { a

Wldtvwmaduuazianas Mlntiauianenenimasuldainds (Zhou and Ma, 2006)

a1l T @1 ndwazldszeznanlumsifanainnndinduvanauszning Ac iy Fg



82

40 4 (@) @ Ac:Fg

w
o

Tgel-c (OC)
N
o

=
o

1:0 1:5 1:10 1:15 1:20 1:25
Agar:Gelatin

8
6 cdB
,’S\ bA
E | .
g4
2
o L M ;
1:0 1:5 1:10 1:15 1:20 1:25

Agar:Gelatin
Figure 4.12 T, . (a) and gelling time (b) of mixed gel between Ac and As with Fg
- Different small letters at various propertions are significantly different (p<0.05).
- Different capital letters at the same proportion of mixed gels, in comparison between Ac/Fg and As/Fg are

significantly different (p<0.05).
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Figure 4.13 Hardness (a) and springiness (b) of mixed gel between Ac and As with Fg.

- Different small letters at various propertions are significantly different (p<0.05).
- Different capital letters at the same proportion of mixed gels , in comparison between Ac/Fg and As/Fg are

significantly different (p<0.05).
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Figure 4.14 Syneresis of mixed gel between Ac and As with Fg.
- Different small letters at various propertions are significantly different (p<0.05).
- Different capital letters at the same proportion of mixed gels , in comparison between Ac/Fg and As/Fg are

significantly different (p<0.05).
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Figure 4.15 Absorbance of mixed gel between Ac and As with Fg

- Different small letters at various propertions are significantly different (p<0.05).

- Different capital letters at the same proportion of mixed gels , in comparison between Ac/Fg and As/Fg are

significantly different (p<0.05).
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Table 4.5 Effect of sucrose at various concentrations on mixed gels properties.

Concentration Ac:Fg As:Fg
(%) G' (Pa)* T,, (°C) T, (°C) G' (Pa)* T, (°C) T (°C)
0 2728.00+34.11° 30.60:+0.46° 81.50+0.26" 1853.00+21.67" 28.50+0.26" 73.24+0.10"
10 2852.33+43.68" 30.71+0.28" 83.09+0.33" 2140.33+45.08" 28.3440.76" 75.4240.57"
20 3079.33+18.33° 31.02+0.34° 83.76+0.11° 2551.66+27.75° 28.41+0.11° 75.7140.38%
30 3446.00+36.51° 31.65+0.33" 84.2540.24° 2960.00+16.70* 29.45+0.16" 76.25+0.16™
40 3556.33+31.89° 32.17+0.06° 85.21+0.10" 3257.66+22.89° 29.79+0.49" 76.60+0.17°
50 4454.33+39.24" 32.66+0.35° 85.61+0.38" 3564.33+35.85" 30.5540.19¢ 77.81£0.27°

Mean value + standard deviation of triplicates.

Different small letters in the same column are significantly different (p<0.05).

* Storage modulus (G') at 0 °C
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Table 4.6 Effect of glucose syrup at various concentrations on mixed gels properties.

Concentration Ac:Fg As:Fg
(%) G' (Pa)* T, (°C) T, (°C) G' (Pa)* T, (°C) T, (°C)
0 2728.00+34.11° 30.60+0.46" 81.50+0.26" 1853.00+21.67" 28.50+0.26" 73.24+0.10°
10 2939.66+42.06" 30.77+0.61" 83.84+0.16" 2361.66+12.50" 28.87+0.10" 76.18+0.12"
20 4057.66+31.64° 31.2240.17" 84.13+0.06" 3254.33432.02° 29.05+0.05" 76.86+0.13"
30 4939.33+41.78° 31.5540.18" 84.63+0.16° 3560.00+£23.64° 29.87+0.08" 77.200.09°
40 5540.33+24.58° 32.60+0.13° 85.77+0.18" 4627.3324.78" 30.28+0.14° 77.66+0.29°
50 6537.66+27.68° 32.82+0.14° 86.29+0.21° 4838.00+22.62° 30.90£0.30° 78.06+0.05°

Mean value + standard deviation of triplicates.

Different small letters in the same column are significantly different (p<0.05).

* Storage modulus (G') at 0 °C
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Figure 4.16 Sensory evaluation of 3 commercial gummy jelly products
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Figure 4.17 Springiness of 3 commercial gummy jelly and Ac:Fg mixed gels at 1:5 ratio.
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Figure 4.18 Gummy gelly products (A, B and C formula).
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Table 4.7 Ingredients of gummy jelly product.

Formula Ac:Fg Sucrose (%) Glucose syrup (%)
A 1:5 30 20
B 1:5 10 40
C 1:5 0 50
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Table 4.8 G', T, and T, of gummy jelly product.

Formula G' (Pa) Ty (°C) T, (°O) Aw
A 6301.66+47.07" 33.98+0.61" 86.14+0.07" 0.67+0.36"
B 6849.33+24.70" 34.13+0.12° 86.84+0.15" 0.61£0.43"
C 7076.66+29.87° 35.4540.47° 87.08+0.11° 0.63+0.71"

Mean value + standard deviation of triplicates.
Different small letters in the same column are significantly different (p<0.05).

* Storage modulus (G') at 0 °C
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Figure 4.19 Hardness (a) and springiness (b) of gummy jelly product.
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Figure 4.20 Sensory evaluation of gummy jelly product (A, B and C formula).



