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Different Sugar Treatments
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Abstract

This study was carried out to investigate the quality characteristics of ginseng Jung Kwa obtained by treat—
ments with different sugars. Ginseng Jung Kwa was made with four different sugars (sucrose, glucose, honey
and fructose). Chemical characteristic was measured by ginsenosides content and rheological characteristics
were measured by rheometer and color meter. Total ginsenoside and Rf contents on Ginseng Jung Kwa by
sucrose were highest at 10.0, and 7.82 mg/g, respectively. On ginseng Jung Kwa by fructose, total ginsenoside
content was the lowest, and hardness and adhesiveness were the highest, and by honey, stiffness, cohesiveness,
gumminess, chewiness, and springiness were the highest, and fracture force did not appear as a significant
difference by treatment of different sugars. Coefficient of variance on ginseng Jung Kwa by honey was the
highest. On ginseng Jung Kwa by sucrose, color (lightness, redness and yellowness) all were the highest.
Browning on Jung Kwa by fructose was the greatest. Sensory evaluation preference analysis (color, taste, tex—
ture, flavor and overall acceptability) on ginseng Jung Kwa were determined by 50 panelists (30~50's age)
using 5-point scale. On ginseng Jung Kwa by honey, texture and overall acceptability were the best. Ginseng
Jung Kwa by fructose was very sticking and adhering, so preference by sensory evaluation was inferior to

others.
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Table 1. Condition for HPLC analysis of saponin

Column  Carbohydrate ES, 5 ym, 250 x4.6 mm (Altech, USA)
Pump (Agilent, USA)
Detector ELSD (Altech, USA), Temp. 95°C, N2: 2.0 mL/min

UV 203 nm
Mobile A; aetonitrile : water : isopropyl alcohol=80:5:15
phase B; aetonitrile : water : isopropyl alcohol=80:25:15
Gradient Time (min) 0.0, 28.0, 35.0, 50.0

%B 25.0, 85.0, 100.0, 25.0

Flow rate 0.8 mL/min
Injection 10 pL

=, AZ% o5 dAF2] HPLCE methanol £ 2 83
3} 0.2 pm membrane filter(Whatman Co., Kent, UK)Z
]33t & HPLC(Agilent 1200, Agilent Technologies,
Santa Clara, CA, USA)d Y3t JAM=Alo]l =] 24
2 s A8, B L Lee T(11)9] WS ©]
&ote] PR on FA4x£LE Table 13 2t

O|AMNTjo| 2A =X

AzE Ao 24 =42 Texture analyzer(TA-Plus,
Lloyd Instruments Ltd., Fareham Hants, UK)Z o] &3}
loading cell 10 kgf, P 5(5 mm dia Cyclinder Probe, stainless
steel) & A5} test type TPA(Texture Profile Analysis
test) Z2 WS o] &3l AFRE 23] AFHOZ AYAA
S ] ¥oJA|= force-time curveZFH hardnessE& E &3}
o] 8% 9] BAA EA 7S BAF9T
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Table 2. Ginsenosides concentration on ginseng Jung Kwa obtained by treatment of different sugars
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(mg/g, dry basis)

Ginsenosides

Treated sugar

Rgl Rf Re Rd Re Rb2 Rbl Total
Sucrose 0.13+0.08"? 7.82+0.11* 0.14+0.08 151+0.10° 0.19+0.05" 0.15+0.10° 0.06+0.05"> 10.0+0.14"
Glucose 0.16+0.07"  673£0.02° 010£0.04 159+0.08" 0224002 018+0.07° 0.18+0.04* 9.16+0.09°
Honey 0.10+0.04>  447+0.11° 011010 1.34%0.11" 0.14+0.09° 012+0.10° 0.08+0.07" 6.36=0.18
Fructose 0.10£0.02> 236+0.06% 0.12£0.03 128+0.04" 0.13+0.03° 0.11£0.06° 0.02£0.01° 4.1240.08°

YValues are mean=+SD of triplicate determinations.

PValues with different superscripts within a column indicate significant difference (p<0.05) by Duncan’s multiple range test.
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Table 3. Rheological characterisics on ginseng Jung Kwa obtained by treatment of different sugars

Treated sugar Characteristics Mean Coefficient of variance (%)

Hardness1 (kgp) 0.674+0.160" 23.80

Hardness2 (kgy) 0.34980+0.09049 25.87

Stiffness (kge.mm) 0.19150+0.04003 20.90

Cohesiveness 0.17589+0.03030 17.23

Sucrose Gumminess (kgy) 0.11980+0.03664 30.59
Springiness (mm) 3.5165+0.3403 9.68

Chewiness (kgg.mm) 0.42973+0.15119 35.18

Fracture force (kgs) 0.020506 +0.000407 1.98

Adhesiveness (kgr.mm) 0.14527+0.06256 43.07

Hardness1 (kgy) 0.453+0.148 32.69

Hardness2 (kgp) 0.22157+0.05373 24.25

Stiffness (kgr.mm) 0.15339+0.02775 18.09

Cohesiveness 0.14773+0.01638 11.09

Glucose Gumminess (kgy) 0.065601 +0.01951 29.74
Springiness (mm) 3.0849 +0.2497 8.09

Chewiness (kgr.mm) 0.20476+0.07161 34.97

Fracture force (kgs) 0.020606 £0.000582 2.83

Adhesiveness (kg:.mm) 0.050772+0.043578 85.83

Hardness1 (kgp) 0.900+0.342 38.07

Hardness2 (kgy) 0.47436+0.18834 39.71

Stiffness (kgr.mm) 0.34694 +0.20359 58.68

Cohesiveness 0.19595+0.06806 34.73

Honey Gumminess (kgy) 0.17556 +0.10459 59.57
Springiness (mm) 3.1296+0.6766 21.62

Chewiness (kgr.mm) 0.59762 +0.45654 76.39

Fracture force (kgp) 0.020540+0.000638 3.11

Adhesiveness (kg:.mm) 0.074564 £0.042404 56.87

Hardness1 (kgp) 0.934+0.290 31.03

Hardness2 (kgs) 0.50374+0.17471 34.68

Stiffness (kge.mm) 0.24569+0.07576 30.84

Cohesiveness 0.172+0.048 27.64

Fructose Gumminess (kgy) 0.15759+0.05780 36.68
Springiness (mm) 3.4196+0.2663 7.79

Chewiness (kge.mm) 0.54035+0.19924 36.87

Fracture force (kgp) 0.022043+0.001269 5.76

Adhesiveness (kgr.mm) 0.16077+0.09456 58.82

YValues are mean+SD (n=40) of triplicate determinations.
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Table 4. Color of ginseng Jung Kwa obtained by treatment
of different sugars

Treated sugar L a b

Sucrose 30.33+2.33V%  482+047° 10.74+1.98"
Glucose 25524152 228+023°  351+0.34
Honey 24.15+£251" 3454+0.32°  3.71£0.36
Fructose 2651£0.82°  3.09+054°  2.63+0.33

YValues are mean=SD (n=40) of triplicate determinations.

2 . . . . . . .

?Values with different superscripts within a column indicate
significant difference (p<0.05) by Duncan’s multiple range test.
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Table 5. Sensory evaluation of ginseng Jung Kwa obtained by treatment of different sugars

Treated sugar Taste Color Flavor Texture Overall acceptability
Sucrose 3.32+0.10" 3.03+0.10° 3.12+0.09 3.61+0.06° 3.24+0.07°
Glucose 3.20+0.54" 3.25+0.54° 4.04+0.24 3.83+0.10 350+0.18"
Honey 4.12+0.12° 4.02+0.12* 3.85+0.17° 4.01+0.17" 4.35+0.27"
Fructose 2.81+0.76° 3.94+0.76" 3.07+0.02° 2.82+0.05 3.52+0.08

Dyalues are mean+SD (n=40) of triplicate determinations.

YValues with different superscripts within a column indicate significant difference (p<0.05) by Duncan’s multiple range test.
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