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Sensory and Mechanical characteristics
of Wax gourd Jung Kwa by different recipes

Hyo-Gee Lee and Hyun Jung Kim
College of Human Ecology, Hanyang University

Abstract

This study was conducted to identify the optimum cooking method and the ideal composition of Wax gourd Jung
Kwa for the purpose of wide distribution. Wax gourd Jung Kwa was made by peeling off the wax gourd, digging
out the stuff, slicing, soaking the pieces in ash water, and boiling slightly, then boiling down in honey, grain syrup,
sugar, etc. As a result of sensory evaluation, the best color of Jung Kwa was observed in the recipe of pretreated
wax gourd 300g, water 1 litre and grain syrup 495ml; for the flavor, hardness and chewiness, pretreated wax gourd
300g, water 1 litre, corn syrup 475 ml and sugar 70g; for the adhesiveness, pretreated wax gourd 300g, water 1
litre and com syrup 515ml; for the sweetness, pretreated wax gourd 300g, water 600ml and sugar 90g and honey
120g. Overall Quality was the highest in the recipe of pretreated wax gourd 300g, water 1 litre, com syrup 475ml
and sugar 70g, of which the sweetness was 74%. There were significant differences in all items (P<0.05). For
mechanical characteristics, the maximum cutting force was the highest in the samples with the recipe of pretreated
wax gourd 300g, water 1 litre, comn syrup 475ml and sugar 70g, and there were significant differences among all
items (P<0.05). The highest moisture content, 45.54%, was observed in the recipe of pretreated wax gourd 300g,
water 1 litre and com syrup 475ml. There were significant differences among all items (P<0.05). The L
value(lightness) was the highest in the recipe of pretreated wax gourd 300g, water 1 litre, corn syrup 475ml and
sugar 50g. The a value(redness) was the highest in the case of pretreated wax gourd 300g, water 1 litre, com syrup
475ml and sugar 70g, which was almost red; and the b value(yellowness), wax gourd 300g, water 1 litre and com
syrup 475g, which gave almost yellow color. Taking consideration of the above results, the most desirable recipe for
wax gourd Jung Kwa was to mix the 300g of pretreated wax gourd with 20g of ash powder, boil them slightly for
2 min, soak them in cold water for 1 hour, and boil them down with 475ml of com syrup, 70g of sugar, and 1
litre of water for 5 hours, resulting in the sweetness of 74%. The samples with above recipe were the best in
flavor, chewiness and hardness in sensory evaluation, and showed the highest maximum cutting force and nearest red
color in the mechanical test.
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Table 1. Formulas for Wax gourd Jung Kwa
Tiem Wax Sugar Corn Water Honey Temp Hea(t;:;ir;lm ¢ Zucr(?se

S\ EUHE @ smpm) @) @ (0) o Eea A
SH1 300 90 - 600 80 110 1% 2% 60
SH2 300 90 - 600 100 110 1% 24 61
SH3 300 90 - 600 120 110 1% 2% 76
Cco1 300 - 475 1000 - 108 - 5 73
cOo2 300 - 495 1000 - 107 - 5 74
CcOo3 300 - 515 1000 - 107 - 5 76
Csl1 300 50 475 1000 - 110 - 5 73
CS2 300 70 475 1000 - 108 - 5 74
CS3 300 90 475 1000 - 108 - 5 75

SH1:Sugar 90g, Honey 80ml CO1:Corn syrup 475ml CS1:Comn syrup 475ml, Sugar 50g

SH2:Sugar 90g, Honey 100ml CO2:Com syrup 495ml CS2:Comn syrup 475ml, Sugar 70g

SH3:Sugar 90g, Honey 120ml CO3:Corn syrup 515ml CS3:Com syrup 475ml, Sugar 90g

I;eling and Sliced Wax gourd by 5ch

! +— (Add Ash powder 20g)

';aking Wax gourd for 48hr in Ash powder and Water
l

lWashing Wax gourﬂ
l «—(Add Water)

Igoih'ng Wax gourd for 2miriJ
l
E)aking Wax gourd in cold water for IU

| «—~(Add Sugar, Add Honey, Add Comn syrup)

[Bolilng Wax gourd for 2Jhr~Shr with Sweemer

Fig. 1. Preparation precedure for Wax gourd Jung Kwa
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Instrumental condition of Texture analyser

Test type Texture profile analyser
Probe kinfe edge type
probe speed 0.5mm/s
Force Threshold 0.02kg
Autoscaning on
pretest speed 5.0mm/s
post test speed 10.0mmy/s
%Deformation 100
Contact area 28.27
Contact force 5.0kg
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Table 2. Sensory characteristics of Wax gourd Jung kwa

o AEMER Y Az Fu g 2 Fio] whE Texture 4
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Sample color flavor adhesive hardness chewiness sweetness Over:dn
-ness quality
SH1 4254095 400£2.16° 450+£1.00° 425+170" 425+1.70°° 4.75+095° 4.75+0.50°
SH2 4254050 5254050 425+125" 4754095 3254050 525+0.50° 4.50+1.00°
SH3 450+£1.00° 425+050° 4254050 4.50+0.57° 4.00+1.15 600081 4.00+0.00°
COo1 550+0.57° 450+1.73° 4.00+0.81" 500+£081" 525+050° 4.75+050" 4.50+1.00°
CO2 6504057 525+150° 4.75+£0.50° 400+141° 4.00+000° 5004081 4754095
CO3 550+£1.29° 3504057 5004141 4254095 475+0.50™ 4.50+1.73" 5.00+141°
csl1 425+050° 3754050 2754050 4.50+0.57 5254095 375+150° 3.50+0.57
Cs2 6.00+0.81° , 475£095" 67510507 ¢  450+£1.00"  6.50+057
CS3 4.00+1.63"  500+141° 350173 450+£1.29"° 3.50+1.00° 4754095 3.50+1.73°
1. means in the vertical column with different superscripts are not significantly different(p<0.05)
2. means+S.D
3. score sheet scale:0(poor)«7(intensive)
Wax gourd 300g, Water 600ml + SHI:Sugar 90g, Honey 80ml
SH2:Sugar 90g, Honey 100ml
SH3:Sugar 90g, Honey 120ml
Wax gourd 300g, Water 1L + CO1:Com syrup 475ml
CO2:Corn syrup 495ml
CO3:Corn syrup 515ml
Wax gourd 300g, Water 1L + CSl:Comnsyrup 475ml, Sugar 50g
CS2:Cormn syrup 475ml, Sugar 70g
CS3:Corn syrup 475ml, Sugar 90g
m, Z#np & pE

9. ANz

Eol3#H9 FEHAA, Texture &3, Ve, F82
#3234 A%: F2H BEUAS FAT
ANOVAE o]£3t9 p<0.05 594 Duncan’s
multiple range testE A A3l P<0.055Fo A 4 A
279 R4 AolE AFAYG. BE AEE
SPSS programg °| &3t FA A st

overall quality

swestness adhesiveness

chewiness hardness

T+ sugar 80g, honey S0mI, water 600mI, 2.5hr |
| == svoar 90a. haney 100m, water 600ml, 2.5

__ _sugar 90g, honey 120mi, water 600ml, 2.5h

Fig. 2. QDA profile of Wax gourd Jung Kwa by
addition of sugar and honey
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H(colon 2 FAF Fob 300g, & IL, &4
495ml2 Az CO27l 71 Eotx HrE Yok &

overall quality

sweetness adhesveness.

chewiness hardness

[ Coin syrup 476!, water 1L, 5hr ~4B-corm syrup 485m, water 1L, 5
L cotn sywp 515ml, water 1L, 5hr

Fig. 3. QDA profile of Wax gourd Jung Kwa by
addition of corn syrup
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chewmess - " T hardness.

"—#—Ccor syrup 475ml. sugar 500, water 1L. S~ cor syrup 475, sugar 70, water 1L, 5 |
comn syrup 475ml, sugar 90g. water IL. Shr

Fig. 4. QDA profile of Wax gourd Jung kwa by
addition of corn syrup and sugar
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Table 3. Mechanical characteristics of Wax gourd Jung kwa

109

Sample :::; Sweetner(g+ml) (nwﬂ?nf) cutlt\idnagufz;llz ©® Brix(%)
SH1 300 sugar 90 + honey 80 600 3206.8041091.91* 60
SH2 300 sugar 90 + honey 100 600 1925.00+ 493.23" 61
SH3 300 sugar 90 + honey 120 600 4417.54+1917.23™¢ 76
CO1 300 corn syrup 475 1 1731.90+ 284.16" 73
CcO2 300 cormn syrup 495 1 1675.96+ 718.80° 74
CO3 300 corn syrup 515 1 2701.76 + 980.56™ 76
CS1 300 corn syrup 475 + sugar 50 1 1617.22+ 977.23" 73
CS2 300 corn syrup 475 + sugar 70 1 4753.88+2125.21 74
CS3 300 corn syrup 475 + sugar 90 1 1842.76+ 412.08" 75

1. means in the vertical column with different superscripts are not significantly different(p<0.05)
2. means+S.D
Table 4. Moisture content of Wax gourd
Sample Wax gourd Sweetner(g+ml) Water(ml, L) Moisture(%)
SH1 300 sugar 90 + honey 80 600 36.76+ 1.56™
SH2 300 sugar 90 + honey 100 600 44.89+ 1.01°
SH3 300 sugar 90 + honey 120 600 20.77+ 3.09°
Col1 300 corn syrup 475 1 4554410.17°
co2 300 corn syrup 495 1 2782+ 1.33°
CO3 300 corn syrup 515 1 38.86+ 1.46°
CS1 300 com syrup 475 + sugar 50 1 35.81+ 2.37¢
CS2 300 com syrup 475 + sugar 70 1 32,09+ 5.62
CS3 300 com syrup 475 + sugar 90 1 3739+ 327"

1. means in the vertical column with different superscripts are not significantly different(p<0.05)

2. means=S.D
2 299 dgog AzxF CSTEo] & A 4. MZXH
om, dg3 B2 AXT SHTo] e Aot
ol= BFHY Texture ZHAAE COFEY FE

AAEF Fob 300gq] =, 4%,

29, 29 39

FF  HEE Fo] Az SoETHY Axzy Ad:
o] ¥o} FHFo] FEgA HAHJYE RFA X Table 59} 2t}
t}. Y=g el Lgk(Lighmess)= A3 Fo}
Table 5. Color value of Wax gourd Jung kwa
Sample Sweetner(g+ml) (rvrvlli,mz) L a b
SH1 sugar 90 + honey 80 600 33.08 +3.39% 0.47+0.20° 453+1.52°
SH2 sugar 90 + honey 100 600 29.09+4.33" 1.694+0.94° 3.53+1.37°
SH3 sugar 90 + honey 120 600 28.87+2.49% 1.51+1.33% 2.744+0.67"
COol com syrup 475 1 32.39+196™  1.43+0.30" 5.654+5.55"
co2 comn syrup 495 1 32.12+2.64™  0.8640.56" 3.64+1.13"
CO3 com syrup 515 1 31114320 033+8.36° 5.06+2.34""
CS1 corn syrup 475 + sugar 50 1 34:5542.73° 0.91+0.96" 2.33+0.37"
Ccs2 corn syrup 475 + sugar 70 1 28.40+0.97" 33F42.11% 2.54+1.14°
CS3 comn syrup 475 + sugar 90 1 31.08+3.98"  0.38+0.25" 3.72+1.73"

1. means in the vertical column with different superscripts are not

2. L : Degree of lightmess (White +100 < 0 black)
a : Degree of redness (red +70 «— -80 green)
b : Degree of yellownwss (yellow +70 « -80 blue)

3. Relative color values based on standard white board : L=97.43, a=-0.13, b=1.74
4. means+S.D
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Table 6. Correlation coefficients between sensory characteristics and mechanical characteristics of the Wax gourd Jung kwa

sensory mechanical
characteristics Color  Flavor Adhesive Hard Chewi  Sweet Overz'ill moisture L-value a-value b-value Texture
-ness -ness -nes -ness  -quality {content
Color 1.00
s Flavor 0.337 1.00
e |Adhesiveness 0.610 0207 1.00
< |Hardness 0282 0564 0138 1.00
0 |Chewiness 0462 008 0012 0635 100
; Sweetness 0053 0238 0390 -0.154 0577 100
Overall quality | 0.670° 0428 0.752° 0.689 0525 -0.049 100
m [Moisture content | -0.191 0.054 -0.155 0045 0013 -0417 -0.028 | 1.00
{ |L-value 0.127 -0562 -0496 -0.524  0.144 -0626 -0463| 0243 100
2 la-value 0343 0643 02001 09087 0489 0.115 0657 (-0.132 -0633 100
z;b—value 0.168 -0305 0342 -0307 -0055 -0.001 0043 | 0580 0260 -0440 1.00
I |Texure 0.116 0.127 0461 0557 0327 0352 0574 |-0558 0629 0576 -0341 100
“P<0.05, T P<0.01
a2z A5 s 2 ALTH A4F (2000 - 418 -
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