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Sensory and Texture Properties of Gamdanja
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Dept. of Food and Nutrition, college of Human ecology, Hanyang University

Abstract

The objective of this study was to seek the best recipe for making Gamdanja. Gamdanja is a kind of rice
cake made from persimmon extract and waxy flour, with a little salt mixed into the waxy flour. The method
involved boiling the persimmon extract and beating in the waxy rice powder until all the waxy flour had been
added.The procedure was as follows: Gamdanja containing different ratios of ingredients, such as persimmon
extract (23, 23.5 and 24 hrs) and waxy rice flour (160 and 180g). The most desirable recipe was determined
after sensory examination and mechanical tests using texture, moisture content and colorimeter measurements.
The results of the sensory evaluation showed that Gamdanja made using persimmon extracted for 23.5 hrs, with
the additional of 160g of waxy flour gave the higher scores for QDA profile, chewiness, delicacy and after
swallowing preference than the other ratios. The results of the acceptance test also showed that the Gamdanja
made using the persimmon extracted for 23.5 hrs with 160g of waxy rice flour was the best mix in every
respect, such as for color and overall acceptability. In the textural analysis of Gamdanja, the hardness,
adhesiveness, gumminess and chewiness were increased by the additiong of furtherwaxy flour. The moisture
content of Gamdanja with persimmon extracted for 23 hrs was higher than those extracted for 23.5 and 24
hrs. The L-, a- and b-values of Gamdanja were increased with decreasing waxy flour. The sensory and
mechanical examinations showed the overall quality of Gamdanja had positive correlations with delicacy and
color, but negative correlations with hardness, adhesiveness, gumminess, and chewiness. As a result of these
tests, the most desirable recipe for the Gamdanja was persimmon extracted for 23.5 hrs with the additional of
160g of waxy rice flour, containing 1% salt and a moisture content of 45.87%.
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Table 1. Formula of Gamdanja made from persimmon
extract

. Persimmon . Salt of  Persimmon
Ingredient extract waxy rice waxy
. extract
treatment ~ during  powder(g) powder
(total hrs) (%) (c)
GSa 23.0 160 1 240
GSb 230 180 1 240
GMa 235 160 1 240
GMb 23.5 180 1 240
GLa 24.0 160 1 240
GLb 24.0 180 1 240

GSa : time of extracted persimmon 23 hrs, waxy powder
160g, salt 1.6g, persimmon extract 240cc

GSb : time of extracted persimmon 23 hrs, waxy powder
180g, salt 1.8g, persimmon extract 240cc

GMa : time of extracted persimmon 23.5 hrs, waxy
powder 160g, salt 1.6g, persimmon extract 240cc

GMb : time of extracted persimmon 23.5 hrs, waxy
powder 180g, salt 1.8g, persimmon extract 240cc

GLa : time of extracted persimmon 24 hrs, waxy powder
160g, salt 1.6g, persimmon extract 240cc

GLb : time of extracted persimmon 24 hrs, waxy powder
180g, salt 1.8g, persimmon extract 240cc

- 651 -

B Fe 2
7}, texture &3,
9 7pg At
opo} ZeHAe)

e o 2H0] 9

Patel U Az F B

&

1. =2

F220033 % F7% olF4 dutu))g 53] A4
dte AL 189 Eo 827 B AAE ARA
AFE ] 3087 EurE o ¥ AF(HYY, 33
A 1%E B3, 145 & 2HU(FE
2 23] A Bste] 25mesh Aol N8 ¥%5 BASHA
Age] ALgEg T 7420033 10€ 72
PasiZ & A2 38 FASIA
2. HEHXL M Bk

g Az dWiFules AnEdEL F AR
Table 13 o A|ZHHL Fig. 13 £t}

Polished waxy Boiling
. persimmon
nee for 12hrs
|
Soaking waxy !
rice for 8hrs
!
Draining water Sieving
for 30mins (2 times)
. | Add 1%
| salt |
Milling Extracting
(2 times) persimmon
for
l 11~12hrs
Sieving
N 'd
Heating persimmon
extract and beating
waxy rice powder
until be done
l
Molding
l
Freezing for
10mins harden

Fig. 1. Preparation procedure for Gamdanja
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FrE= ZHYGEA(0~32%, 28~62% Brix hand
refractometer. fuji optical electronics Co., LTD)S A&
CEER LT

2) el WA

Aol B LZAE Rheometer(Rheostress RSI,
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~500 s')of] W shear stress®] WSS 25TA A
488 s S5
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Table 2. Operation condition for Texture Analyser

Parameters condition
Compression ratio 50% of sample thickness
Plunger type cylinder type 20mm
Plunger speed Immy/sec
Force scaling S5Kg
Auto scaling on
Detecting points/second 200

Contact area 314mm’

Interval between two bite 3 sec
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A Q] 7] &% (overall acceptability)S & 7}3hg .
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Texture analyser(TAXTI 2/25, Stable Micro Systems,
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Table 29} 2o A’ (hardness), 2 (adhesiveness),
b A (springiness), &3 A (cohesiveness), &4
(gumminess), 4 ¥4 (chewiness) & 278 st TH”.

5 T8 FA
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g =AY Y &7]d ot 105TAA g 71
Azgon 2Pt ARt 53 wE
2 PEFE THRS ARY Ax AF 2EE 7
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A= A}A (Chromameter DP-400, Minolta, Co.
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Table 3. Brix of persimmon extract

Treatment Brix
GS 34
GM 41
GL 44

T [Fa]

§ %]

Fig. 2. Shear stress vs. shear rate plot of persimmon
extract at 25T

GS: @@ GM: A-A, GL: -]

- 3234 109

i

o,
>
Y
e}
ol

Ng4E 2t FEAEA
A 1B @ g vehfel A

o
2

my ol ¥ K
=

1) A=A BAEA

& 59 ZAVLE FAUEE 2Pt ARG
AR FEH HAMHEA AT Table 59 £,
QDA profile2 Fig. 3% 2t}

WO A S(astringent)= GLb7} 5802 7F B4
H7AE A, GSaZt 3.062.2 713 GA H7HEATH

AEe o vFA0 2% g% gl Ae

Table 4. Flow behavior parameters of persimmon extract

Power law
Consistency index Flow behavior ;
(Pa - s () '
GS 1.82 0.5003 0.99
GM 5.91 0.5661 0.99
GL 19.26 0.7554 0.99

astringent

after swallowing « » sweetness

~

delcatent chewiness

~—6GSa —#—6 GSb 6 GMa 6 GMb —%—6 GlLa —8—6 GLb

Fig. 3 QDA profile of Gamdanja

Table 5. Sensory characteristics of Gamdanja made from persimmon extract

Ingredient

Astringent Sweetness Chewiness Delicatent After swallowing
Treatment
GSa 3.06+0.79"Y 3.78+0.90 4.36+0.68" 5.44+0.84" 4.33+0.63"
GSb 3.22+0.64° 3.33x1.07° 4.22+0.80" 5.11+0.92% 4.39+0.55%
GMa 4.92+0.77° 472+1.09° 5.72+0.82° 5.69+0.86° 4.81+0.92%
GMb 4.14+0.72° 4.39+0,93° 5.33+0.72° 5.64+0.83° 4.92+091°
GLa 5.22+0.68° 5.69+0.79° 4.94+0.75° 4.92+0.91° 4.50+0.61%
GLb 5.89+0.75° 5.03+0.91¢ 4.5620.70" 4444097 4.67+0.83™

1 apgcd

Means in the vertical column with different superscripts are significantly different(p < 0.05)

Means + S.D
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Values in the row with different superscripts are significantly different from each other by Duncan’s test.
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H7b= Aok

&7|(flavor)= Glaz} 503 7} 93 H7FE
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Table 6. Sensory characteristics of Gamdanja made
from persimmon extract

Ingredient Color Flavor Over.all
Treatment quality
GSa 53140957  4.33:0.76° 5.39+0.96°
GSb 472:094° 4142072 522+0.76"
GMa 5.89:0.76°  475:097°  5.64:0.87
GMb 5.25+1.03° 4.36+0.83° 5.5320.77°
GLa 456+121° 5031074 4.44+0.84°
GLb 4.08+1.13  4.86:0.83° 4.11:0.92°
1) abged

Values in the row with different superscripts are
significantly different from each other by Duncan’s
test.

Means in the vertical column with different
superscripts are significantly different(p < 0.05)
Means = S.D

Table 7. Textural properties of Gamdanja made from persimmon extract

Ingredient

Hardness Adhesiveness Springiness Cohesiveness Gumminess Chewiness
Treatment
GSa 34888421130 105.77410.49° 0.95+0.02 0.60-0.05° 205.51420.16° 196.38422.84°
GSb 400.13+21.13° 117.51225.58° 0.96:0.02% 0.60:0.08™ 238.29:34.46° 227.73+35.00°
GMa 643.81+19.89°  255.93161.12° 0.91+0.02® 0.56+0.03" 358.63+25.41° 327.33+17.88"
GMb 901.22+9.56° 428.35+109.42° 0.93x0.02° 0.65:007° 594.73+63.13° 545.10+76.53°
GLa 950.79+51.22°  401.30x27.34° 0.96:0.01° 0.65+0.01° 613.93+33.86° 588.22+39.25°
GLb 1050.88246.53°  525.73+17.88° 0.9320.03° 0.60+0.01° 738.31£10.95" 663.9147.98°

D a5e8 yalues in the tow with different superscripts are significantly different from each other by Duncan's test.
Means in the vertical column with different superscripts are significantly different(p < 0.05)

Means + S.D

#F22) 3534 A208 635 (2004)
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A %4 (gumminess) & GLb7} 738312 7bg &St
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A7} ol EA JERTh

2 8 A (chewiness)-& GLb7} 663912 7}& =9k,
GSa7} 196.382 7bg itk &3F A GL) G
M GS¢ £22 ®hon §93% Hol7t AATHp
0.05). F27FF AF) wFAE 160g A7He
TETH 180g AZIS o] ERLeH F9F Aolvt
AATHp <0.05).

FENEY FEIAZL 33956%4 TEF 5=
AV FUrEE st Az oY FE
a2 Table 8% 2T}

2pdare GSasl 46.56%2 714 Wrow, GLb
7F 4476% 2 7+ AJE ZFE BRI HEFE F
o Bl #F 557 2898 FEYH
ARk FEF b wEtM = 1940 2
7F A

2 e A

Table 8. Moisture content of Gamdanja made from
persimmon extract

Ingredient Moisture content(%)
Treatment

GSa 46.56+0.22°"
GSb 46.2310.53°
GMa 45.87:0.25
GMb 45.5810.47°

GLa 4521+0.68°
GLb 44.760.19°

D 2Pe? Values in the row with different superscripts are

significantly different from each other by Duncan’s
test.

Means in the vertical column with different
superscripts are significantly different(p < 0.05)
Means + S.D
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Table 9. Hunter’s color values of Gamdanja made from
persimmon extract
Ingredient

Treatment L-value a-value b-value
GSa 23.99:1.237  9.1310.41° 6.19+0.56°
GSb 22.70:027° 8312053  5.10:0.5%°
GMa 22.03+026  8.00+0.10°  4.57+0.14°
GMb 20.69£0.30°  7.01+0.04° 3.95+0.12°
Gla 21.41+032™ 597:031°  3.61:025°
GLb 19.32+092°  5.16:0.19°  2.89+0.09"

1) abed

Values in the row with different superscripts are
significantly different from each other by Duncan’s
test.

Means in the vertical column with different
superscripts are significantly different(p < 0.05)
Means = SD

L-value : degree of lightness (white +100 <> 0 black)
a-value : degree of redness (red +60 <> -60 green)
b-value : degree of yellowness (yellow +60 <> -60 blue)
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12 FRAGM P BE5H 4 G2 54

Table 10. Correlation coefficients between sensory characteristics and textural properties of Gamdanja made from

persimmon extract

Sensory

Textural

Overal
1

Characteristi i . : . After
CIenisies | Astring Sweet- Chewi - Delica swallo Color Flavor accept

-ent ness ness ~tent

Hardnes Adhesiv Spring o

S

e-ness  i-ness

Cohesi moestur

Gummi Chewines B-valu
_ness L-value A-value

-wing a-bilit content
y
Astringent | 1.000
Sweetness | 0.880* 1.000
Chewiness | 0412 0473 1.000
S Delicatent | -0.528 -0.362 0.548 1.000
n
s sw:ﬁiﬁng 0429 0367 oo, 0304 1000
; Color  |-0.389 -0270 0610 (gsrys 0293 1000
Flavor | 0900% 0.963* 0391 0442 0241 0279 1000
Overall | 4667 0502 0373 0.196 0637 1.000
acceptability 0.960%* 0.909*
Hardness | 0.862* 0.654 081 -0705 0423 -0.653 0.638 -0.775 | 1.000
Adhesiveness | 0.859* 0681 0173 -0.623 0514 0594 0632 0715 |)oores 1000
Springiness |-0.428 -0.206 -0.746 -0343 -0.310 -0.487 -0228 029410298 -0334  1.000
T Cohesineness| 0.034 0310 -0.065 -0.144 0059 -0.388 0079 0279 | 0.190 0270 0491 1.000
? Gumminess | 0.849% 0.674 0094 -0.688 0438 -0.663 0633 0773 |(gosir (ggge -0256 0289 1.000
. Chewiness | 0850* 0.684 0078 -0705 0415 0680 0.643 0791 | gosux goger 0229 0301 gooose 1000
1 Lvalue |0828 0613 0271 0531 -0638 0536 -0539 0603]-0936* -0959% 0377 -0277 -0947* 0941%* 1000
Avalie  |-0815+ 088 0197 o062 0299 0620 -0781 0767|-0764 0789 061 0566 0806 -0818* 0781  1.000
Bvalue |-0.821* 08 0378 0454 0466 0476 0746 06190712 0753 0077 0513 0754 -0762 0806 0.970% 1000
Tgﬁg;’f D924 o804 0225 0655 0465 0621 0756 0.773|-0946%* 0.956%* 0225 -0.326 -0.959%* 0.962+* 0.044% 0918%* 0890+ 1000
#p<0.05, **p<0.01
A <001, BEgd= Fo FFAAE 00D 2 Ut AF9 Y gHe viwsE FAEH
FAEe Aadsd 88 FY FH3AP < A FEY EAES JERHY ZFE 29 A
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