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Abstract

This study investigated the quality characteristics of Yanggeng sweetened with various amounts of trehalose
(0, 40, 60, 80, 100 % of trehalose) and their changes during storage times. The moisture content, color value,
°Brix, pH, texture profile, QDA and acceptance for samples were tested. As a result of the mechanical tests,
moisture content and pH were increased while hardness were decreased with increased trehalose content. Also,
moistness, gloss and after taste were increased with increased trehalose in the sensory attribute difference test.
Acceptance test showed Yanggeng with 60% trehalose and 40% sucrose obtained the highest scores on flavor,
taste and overall acceptability. During storage in refrigerator, Yanggeng sweetened with higher % of trehalose
showed significantly higher moisture content, and lower syneresis and hardness than the control sweetened
with only sucrose. The results of the sensory test showed that 60% trehalose Yanggeng was the highest in

flavor, after taste, and overall acceptability.
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<Table 1> Formulas for Yanggeng sweetened with various amounts of trehalose

. Trehalose(%)

Ingredients(g) 0 40 60 80 100
Red bean paste 80 80 80 80 80

Sugar 80 48 32 16 0
Trehalose 0 32 48 64 80
Salt 0.5 0.5 0.5 0.5 0.5

Agar 4 4 4 4 4
Water 600 600 600 600 600
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{Table 2> Operating conditions of texture analyzer for Yanggeng sweetened with various amounts of trehalose

Condition Parameter
Pre-test speed 1.0(mm/s)
Test speed 5.0(mm/s)
Post-test speed 5.0(mm/s)
Distance 10.0(mm)
Time 5.00(s)
Trigger force 5.0(g)
A F=(gloss), T4 Z(transparency), £H G=%-7F  whatman, US.A)Z A AT & FAE Salo]

=]
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{Table 3> Moisture content and Hunter's color value of Yanggeng sweetened with various amounts of trehalose

. Trehalose(%)
Properties 0 20 60 20 100 F-value
Moisti tent
OIStUIE COMENL 40 27:10.83"  41.78:049°  4325:0.52°  4445:0.16°  4639+0.60°  51.92%
(%)
L 13.98+0.21° 14.94+0.40° 15.23+0.90° 15.68+0.30" 162420.10°  1349.39%%*
a 3.81+£0.47™ 4.19+0.27" 4.38+0.36" 3.59+0.17° 436+0.13" 6.27%*
b 7.00+ 0.23 7.60+0.54° 7.2040.44™ 7.00+ 0.12°  7.00+ 0.34° 3.40%

Note : Mean+S.D(n=3) ; *p<0.05, **p<0.01, ***p<0.001 ; e Means in a row by different superscripts are significantly different at 5%

significance level by Duncan's multiple range test.
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HERl Az Aol 9l& Aoz AtgE thRoser
B 1991).

3. JIHA texture S4
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= Bty o A 5L AAEH, EfT

{Table 4> pH values and °Brix of Yanggeng sweetened with various amounts of trehalose

. Trehalose(%)
Properties 0 20 0 20 100 F-value
pH 7.55+0.03% 7.54+0.03" 7.57£0.01° 7.55+0.01° 7.5120.00° 5.36%*
°Brix 3.78+0.04" 3.62+0.04° 3.7240.04" 3.58+0.04° 3.4620.55° 35,07+

Note : Mean+S.D(n=3) ; **p<0.01, ***p<0.001 ; ™ Means in a row by different superscripts are significantly different at 5% significance

level by Duncan's multiple range test.
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{Table 5> Texture properties of Yanggeng sweetened with various amounts of trehalose

Trehalose(%)

Properties 0 20 0 20 100 F-value
Hardness(g)  2403.00+18.06° 2215.27490.93° 2128.87+102.69° 1977.70+11.52° 1745371535  47.37***
Cohesiveness 0.52+0.07 0.54+0.06 0.4620.01 0.510.07 0.48+0.04 0.88
Springiness 1.56+0.02° 1.620.08" 1.77+0.06° 1.65+0.08™ 1.57+0.06" 441*
Adhesiveness  -64.43+5.63° 35.104.25° -28.20+6.72° -34.63%5.40° -16.70+0.80° 4.14%
Gumminess ~ 1243.86£172.03° 1197.13+105.18% 999.77+151.38"  945.17454.74"  833.40+74.84°  6.20%*
Chewiness  2030.98+49.25°  1901.22+40.10°  1750.69+42.46°  1545.63+50.14°  1304.98+2520°  138.64%**

Note : Mean£S.D(n=3) ; *p<0.05, **p<0.01, ***p<0.001 ; ibede Means in a row by different superscripts are significantly different at 5%

significance level by Duncan's multiple range test.
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<Table 6> QDA of Yanggeng sweetened with various

=

A

73 119

o

5. JISE= &AL

Eda S v (, 40, 60, 80, 100%% T
Aste] Hrkete] Az B 71a AAL A
= <Table 7>7 2t} €#e] 25 gjzwo] 7}
W FE WM Wkon, EYER s HUbel
7}%%% ool W3 713 =rF 9A Jeh}
A& ZF $2 2 (p<0.001)2] *}o] S Btk i
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o gt 7]g‘:7} 9124 2 2(p<0.001) 715
vebgth A7 £ 55k EYEEA 60%
o] 7V FA HrkE Ao, AA AR 7]
S50 9ol xR 40%, 80% H7HE Al
27} Ak 71555 JeRdgl o, EYEdaE s
100% 7} F78o] 7P Y& 7IS=E B,
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=
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N
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amounts of trehalose

Trehalose(%)

Properti F-val
roperties 0 40 60 80 100 value
Darkness 520+1.05°  3.85:1.08°  3.7520.71°  3.60+0.75"  3.60£1.14°  9.83*xx
Aopearance Gloss 4.00£1.12°  4.40+0.75°  435£0.58"  4.90+0.91°  4.50£0.51°  3.19%*
PP Transparency ~ 3.7541.01  3.95t1.66  3.7040.80  3.90+0.44 3.80+0.61 0.21
Surface moistness 3.85£0.93"  4.304£0.73"  4.95+0.88° 5254044  5.504£0.51°  17.54%**
Red been taste  5.10£1.20°  5.15+0.58°  4.15£0.36°  3.80£0.61°  3.10£1.37°  18.23***
Flavor Sweetness 550£1.27° 525+0.55°  4.10£0.85°  3.0040.79°  2.65+0.81°  41.71%**
v Staleness 4404135 4758044°  4.15+0.74™  3.80+0.83"  320+£1.28"  7.14%xx
After taste 535£0.93°  4.70£0.80°  4.00£0.64°  3.40+0.59"°  2.60+0.82°  39.04%**
Hardness 55041.27°  5.10£044°  4.55:0.51°  3.60+0.75°  2.85+0.48"  40.80%**
Moistness 4354074  4.85+1.03  4.80+0.61 4.75+0.78 4.85+0.93 1.27
Texture Graininess 530£1.21°  525+044°  430£047°  3.60£0.59°  3.15£0.67°  34.24%**
Springness 500£1.37° 4.95+0.88°  4.55+1.05°  3.85£1.13"  3.40+0.68°  8.91%%x
Chewiness 5304092  4.90+0.71°  4.05+0.88°  3.45+0.68"  2.95+0.60°  31.94%*x
Note : Mean+S.D(n=20) ; *p<0.05, **p<0.01, ***p<0.001 ; @bede ©feans in a row by different superscripts are significantly different at

5% significance level by Duncan's multiple range test.
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<Table 7> Acceptance of Yanggeng sweetened with various amounts of trehalose

. Trehalose(%)

Properties 0 20 0 20 100 F-value
Appearance 4.84+1.15° 4.45+0.79° 4.05+0.81° 3.94+0.97" 3.75+1.39" 12.06%%*
Flavor 4.08+0.50° 4.28+0.74° 4.61+1.15° 3.72+0.91° 3.58+0.77" 16.94%%
Taste 6.18+1.01° 5.70+0.62° 4.8240.56° 4.08+0.65 3514128 112.24%%*
Texture 5.00+1.14° 4.28+0.80° 4.68+0.55° 4.42+0.94° 3.70+1.23° 17.73%%x

After taste 4.52+0.65° 4.17+1.08° 5.44+0.77° 3.91+0.50° 2.85+1.26" 76.07%%*
Overall acceptability ~ 4.55+0.71° 4.44+0.50° 5.65+0.81° 4.3240.97° 2.81+0.92"  111.83%%*

Note : Mean+S.D(n=73) ; ***p<0.001 ; abede Means in a row by different superscripts are significantly different at 5% significance level

by Duncan's multiple range test.

60%= EdZZAE A 7k 8 Algs FEe BE AlRA

freld ez 78k

[e}
7P Folshe AR YERETHp<0.001). 53] tixwre] A9 Axe] 27 S50t b
Lot (p<0.001), EF 22~ 60% H7FES A%
6. MEAIZIN M2 =82 L O|MUE FH 2719 w2 Aol 27} &5r) 713 Yl o]

ARkl e g A7t 9gel

4 = Kim HY - Noh KS(2008)%] &d-ol|A] #1%7]|7F

7+ 9 o]l g =% ZA3= <Table 8>3} At} A o] L EAFE EYTR A HUF WAdr]e] Aot
A mE AE Wskes AGAIREe] ST Zoleleitie A daiel 9B dx)Ekgth =
% 0% WHEE Aslshat EdgEs W aTE g mdgRaE A 9%E 9
<Table 8> Changes in texture properties and syneresis yield of Yanggeng sweetened with various amounts of
trehalose stored for times at 3T
Properties 0 20 Trehaé(())se(%) %0 100 F-value
0 hrs 2403.00£18.06™  2215.27490.93°"  2128.874102.69° 1977.70£11.52°% 1745371535  47.37%*+
. B b 2072.53£101.68™* .
5 hrs 2628.27+69.63% 2355432391 2224.83£98.27 s 1926.70£301.83"  9.34%*
Hardness
() 10 hrs  2776.60+82.69°C  2417.07+42.32%%  2321.87+48.43°  2152.83£26.91°%  2032.53£9.01*  103.92%*+
15 hrs  2939.80£66.53%°  2524.73+49.34°C  2298.57+51.18°  2328.23+61.37°C  2052.70£93.90°  74.57++*
F-value 37.96%#* 15.31% 3.60 17.71%* 236
0 hrs 2030.98£49.25%%  1901.22440.10%"  1750.69£42.46"®  1545.63£50.14>%  1304.98+25.20™" 138.64"
5 hrs 2203.62£50.90®  2138.68+46.00™  1925.41£50.60"  1755.62+56.76™  1383.69+46.63° 128.93"
Chewiness 10 hrs  2342.98+49.05°C  2223.62439.59%C  2065.72452.32°  1846.98+34.38°C  1698.89+54.56°C  96.47
15 hrs  2624.08+47.54°  2454.58+40.95°°  2243.85:41.96°  2114.91£42.72°°  1791.98+30.06"° 182.32""
F-value(%) 7787 89.94"" 5930 7641 10061
0 hrs 1243.86172.03° 1197.13£105.18"" 999.77+151.38™  045.17£54.74™  833.40£74.84*  6.20*
5 hrs 1451.69131.65°  1259.39£55.94°"  1219.84+111.11°  1200.05+51.12°%  970.27465.16"*®  11.15%*
Gumminess 10 hrs 1540.92+101.01°  1461.79+118.80°®  1232.05£95.89°  1162.63+31.86™> 1072.62+114.825 12.51%*
15 hrs  1454.40£242.36° 1326.93£53.62°* 1232.59+143.59™ 1205.10£98.14™ 957.80+115.76™%  4.78*
F-value(%) 1.65 4,95 241 11.26** 3.16*
5 hrs 1.86+0.07°* 1.820.05°* 1.70£0.03°* 1.54+0.05** 148£0.07*"  24.66%**
Syneresis 10 hrs 223+0.12® 1.960.06°* 1.8320.50°® 1.67+0.06** 1.54£0.04*  38.71%x*
(%) 15 hrs 3.4520.06° 3.23£0.11% 2.84+0.08° 238£0.17°° 200£0.19%  56.35%**
F-value 264.19%%* 292.70%%+ 280.84%%* 47,535 15.56%*

Note : Mean+S.D(n=3) ; *p<0.05, **p<0.01, ***p<0.001 ; # Means in a row by different superscripts are significantly different at 5% significance level by
Duncan's multiple range test ; A Means in a column by different superscripts are significantly different at 5% significance level by Duncan's multiple

range test.
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