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Abstract

In this study the physicochemical properties and antioxidant capacities of ginger (Zingiber officinale Rosc) Junghkwa
with different kinds of sweeteners were determined. Jungkwa made with different sugars (sugar, xylitol, honey
or oligosaccharides) were compared in aspect of physiochemical properties, antioxidant activities, total phenolic
contents and sensory evaluation. Moisture contents Jungkwa treated different kinds of oligosaccarides showed highest
value, in the order of honey, xylitol and sugar. L* value of Jungkwa treated with xylitol was the highest, a* value
of Jungkwa treated with honey, sugar JungKwa were higher then others. Free sugar contents of Jungkwa treated
with sugar showed the highest value in sucrose, glucose and galactose. Jungkwa with xylitol showed lowest value
in all free sugar contents. Hardness and chewiness of Jungkwa treated with xylitol showed the highest value. The
antioxidant activity measured by DPPH and ABTS radical scavenging activity and total penolic content were the
highest in Jungkwa treated with honey, followed by Jungkwa treated with xylitol, oligosaccharides and sugar.
Appearance and color of oligosaccarides and honey treated Jungkwa were preferred. In ginger taste, sweetness,
chewiness were highest in sugar treated Jungkwa (not significant difference in treatments). As a result, honey treated
Jungkwa has higher antioxidant activity and quality than other sugar treatments.
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Table 1. Moisture contents, pH and soluble solid content of ginger
Jungkwa treated with different types of sweeteners

Total soluble solid contents

Samples ~ Moisture contents (%) (Brix) pH
Sugar 19.63+0.52"" 6.3740.06" 6.59+0.08"
Xylitol 20.54+049° 7.0740.15" 6.48+0,02™
Honey 32.1410.13" 5.70:0.30° 6.020.09°

Oligosaccharides ~ 33.25:0.08" 5.97:0.06° 5.820.09°

"Means+SD (n=3) with different letters in the same column represent significantly
different at 5% level.
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Table 2. Color values of ginger Jungkwa treated with different
types of sweeteners

* % %

Samples L a b
Sugar 44.98+2.91"" 0.79+1.07° 2097+321°
Xylitol 60.48+7.94° -0.05+0.70° 21.55+2.74%
Honey 40.78+2.26° 1.02:0.89° 22.5042.56"

Oligosaccharides 42.44+2 48° 062094 2346+2.33"

"MeansSD (n=3) with different letters in the same column represent significantly
different at 5% level.

£ o] 83l A7 fructose, glucose<} sucrose o] 0.23,
020, 044% HEEAthal Huslglch |5t o] oh= e
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Table 4. Free sugar contents of ginger Jungkwa treated with
different types of sweeteners

(mgfg)
Samples Sucrose Glucose Fructose Galactose
Sugar 84.67£1.52"  389.1326,09° ND” 272.49£3.70°
Xylitol 0.13:000"  026:0.02"  0.1420.01° ND
Honey 3734165 219.8+7.6F  246.82+831° ND

Oligosaccharides  25.22+0.54°  264.68+4.62° ND 134.602.05"

"Means+SD (n=3) with different letters in the same column represent significantly
different at 5% level.

2)ND, Not detected.
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Table 3. Texture properties of ginger Jungkwa treated with different types of sweeteners

Samples Hardneiss Springiness Cohesiveness Chewiness
(g/em) © ©

Sugar 25,3409,348" 101.67£0.99™ 158.1428.29" 320741479

Xylitol 75,330£9,863" 98.01+1044° 133.98:27.67 7,675£2,079°

Honey 29,370+8,613" 102.5242.73" 144.55422.57" 3279:1,138"

Oligosaccharides 24,7807,397° 103.94+1 47" 150.33£26.56" 2,805779°

"MeanstSD (n=15) with different letters are significantly different at 5% level.
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DPPH radicalscavenging activity
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Fig. 1. DPPH radical scavenging activity of ginger Jungkwa treated
with different type of sweeterners.

MeanstSD (n=3) with different letters in the same column represent significantly different
at 5% level.
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A7 el ABTS 2tz 2A50] 62.79% % 714 =7
velgton delo @ A 2e Jrt 37.57% 2 7 B
= Bt ol= 9] 18 DPPH itz 275 A3
Ao}t AR A YERITE 85 gelste] A
Z3 A7 ko] & HBA e e Fig. 337} o
mg tannic acid equivalent(TAE)/kg 2 YERHSITE &S o]
ato] Alxg AT A9 T dleA sheEe] gl
7P wskom AdelE, Selad, A% o UEkT
ol& %«] THE 2ulste] Az A Ao s

=

A8 Kim 5(15)2] A7 total phenol o] &, ofa
nEge| N, A%, $HE 2o ekt A3ts 416
it

£
S a
-
s 60} ab
i
2 ab
of
a
e
ey
SR} c
B =
=
=
-]
=
5y 20 F
o 20
E
0 f 1 1
sugar xylitol honey oligosaccharides

Fig. 2. ABTS radical scavenging activity of ginger Jungkwa treated
with different type of sweeterners..

Means+SD (n=3) with different letters in the same column represent significantly different
at 5% level.
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Fig. 3. Total phenol contents of ginger Jungkwa treated with
different type of sweeterners..

Means*SD (n=3) with different letters in the same column represent significantly different
at 5% level.
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Table 5. Sensory evaluation of ginger Jungkwa treated with different types of sweeteners

Sample Appearance Color Odor Taste Ginger taste Sweet taste Chewiness ~ Overall preference
Sugar 4674111 433:0.90™ 427+1.16' 4.87+125° 533118 4.80+1.15" 520147 4.73+1.10°
Xylitol 4004165 3.73+0.96° 4531.19" 447+136' 493+1.33" 4.53+1.30° 4.73+1.03" 447+1.19°
Honey 5.40+0.63" 5.80+0.68" 527158 447+151° 5.07+1.33" 4.40+1.30° 473+1.71° 493133
Oligosaccharides 5.13£1.19° 487099 487113 440£1.24" 5.00£1.25" 440+1.12° 447+1.06" 473t1.16°

"MeanstSD (n=3) with different letters in the same column represent significantly different at 5% level.

Sugar Xylitol
Fig. 4. Photographs of ginger Jungkwa treated with different sweeteners.
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