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zagh SAAY TR wek Sk Wk £EE Dol

A Z3 ExpctA] A 59 vl e = table 13 7},

Table 1. Formulas for preparation of starch Dasik added

with green tea and syrup.

Ingredients(g)

Sample Starch Green tea Syrup
GSO 100 0 55
GS2 98 2 55
GS4 96 4 55
GS6 94 6 55
GS8 92 8 55
GS10 90 10 55

GSO : green tea powder Dasik 0% added with syrup
GS2 : green tea powder Dasik 2% added with syrup
GS4 : green tea powder Dasik 4% added with syrup
GS6 : green tea powder Dasik 6% added with syrup
GS8 : green tea powder Dasik 8% added with syrup
GS10: green tea powder Dasik 10% added with syrup
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73l 1200 rpmell
A 1087 A EE 3. 54 W$l7F Brix
25 A (Atago digital refractrometer PR-1, Tokyo,

0-32%<1
Japan)E o] &35l %o FEE A5}

2) chAe] $EFF 27

.
)

HA ZAAHS YA & F 105CoA 158

(Moisture Determination Balance FD-600 KETT, Japan)®

355l o}
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3) e Aw &34

Alge] Aw AL Speck(Speck 1984)7} 333 W& o] 83}
t}.

I F 5g8& Fded AF 3ecm  petri  dishel  HeolA

93, AEE 7 By E ZA3st Stomacher® F2A3} 3}

p4:9

Aw-THERM40(ART, Model rotronic ag, made in swiss)®
ARE 28 W% ZAse 1 FFREL depd

4) B4l pH %3

oA A ®e] pHE Mathason(Mathason 1978)2] W el wo}z}
FA . 5g& FAFFL 23 FHFFE 25ml 7Hste] AelFHA pH
meterpH meter(Metter, Delta 350, England)& A}-$3le] A3}

ek
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5) thale] ME %7

A 2} A (Colormeter, JC601, Japan)® ™ % (Lightness)E Y€t
Y= Lz, A E(Redness)E YElUl = azt, 38 X (yellowness)&
el = bzt 33 HbE A5 A IR sl olwe %

FMLe Lzkel 97.37, azkre]l -0.43, bzke] +1.982 calibration

6) ct2je] 71 A%

Ay

<!

=xzicbA o] J)AA ESA L texture analyzer(Stable micro
system, SYS, TA-XT2i, England)& ©o|&3s ZAxA
(hardness), ¥ 2#A(adhesiveness), ®-3 Al (springness), S%A
(cohesiveness), A A (gumminess), % 3 A (chewiness)S 33] Hk
E FAsd RIS TIdd. FAEZP L <table>dF Zo]
graph type< force & time&® 3}9 3, force thresholdE 10.0
g, option2 T.P.A(texture profile analysis)® XA 3% 2n
strain 30%, test speed 3mn/sec® ©°]gt}. o] W =Aeo) AL£3F

AREE 7S 1.0x1.0%x1.0 cnE QA SHA A3 514},
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7) Ao #5A TVEE HU)

EZ27HF A7 A9 #eH VIEE Hrbe =] He =
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ety 7 EAe Ao E YA 33L(Yoon et al 2006),&3

(Kim et al 2007, Yun et al 2005)& %
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oh.

7} 35 A7 (color), 3w (flavor), Zut(bitters), T

AP A (chewiness), Y24 AXE(hardness), HAAFHA A=
stk BE AR5 HJt Aojo] gt &

FAES FREG EE AL B AT sl

brt

(overall quality)®

o|slsty EA3 ME JIAFH FA, F5FH JIZE Hre ZH
=27b58% H7HE 30T
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AgARe WEg Folrgrh o W oA NE: PE ZF A
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He dolAe Fdatd 275 34 ATHL O A
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9) thAle] FF5

NI\
oXl,

xR ARZ FA ZAGA ARE FTEFE FHN I
(Viable Count method)22 A3t AFHIolE A 30T=E
AAsEA 0, 3, 5, 7, 10& vtk 5g¥ FH4FHoZE H3FH 3o
450ml E7 AYAEFE NG F 10w Ao g AEE
s AE3d. FY¥ASE 1m¥ FEHYAC REFI
Plate Count Agar(Djfco)S ¢ 156mlE £F3% F vz & & %o
SAAAT. 37 S2AZ A EY HAE AFE e 35:1T el A
297 wjkstgel. o] W EAFeR HAL Jhetx] g FY
A 1mlE wWRle] £FF A} dx3d sEY FA, 34859,

W7 2 zae] FFAeldERS o B8 Hasglch.
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3. TA A

72 g2
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)
yl

Aw BAL&  SAS(Statistical Analysis
System, version 8.1, SAS Institute INC., USA) program= ©°]|
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test2 7+ Nz #e4E& 5% FEAN AFAAHEUIE
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Table 2. Physicochemical characteristics of Dasik added

with various levels of green tea and syrup.

Sugar

content("Bx) Moisture(%) Aw(%) pH

GS0"  3.25+0.35"?  24.50+0.42°  78.35+0.35"  6.84+0.08"
GS2 2.0+0° 24.55+0.35°  77.20+0.85"  6.66+0.01°
GS4 2.5+0" 25.85+0.21%"  78.90+0.28"  6.46+0.04°
GS6 2.5+0" 25.81+0.71%*  75.85+1.48°®  6.35+0.01°
GS8 2.5+0" 25.75+1.34%*  75.20+0.85®  6.09+0.03"
GS10 2.5+0% 26.75+0.07"  73.90+0.42°  5.98+0.04"
F-value 15.40" 3.40° 13.59™ 136.30""

1)GSO : green tea powder Dasik 0% added with syrup

GS2 :
GS4
GS6 :
GS8 :
GS10:

2) A B, C

green tea powder Dasik 2%
: green tea powder Dasik 4%
green tea powder Dasik 6%
green tea powder Dasik 8%

added with syrup
added with syrup
added with syrup
added with syrup

green tea powder Dasik 10% added with syrup
means in a row followed by different superscripts are significantly
different(p<0.05) by Duncan’s multiple range test. * p< 0.05 ## p< 0.01 ##* p< 0.001
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Fig. 1. Physicochemical characteristics of Dasik added

with various levels of green tea and syrup.
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Table 3. Hunter's color value of Dasik added with

various levels of green tea and syrup.

Hunter L a b
value
GS0" 84.29+0.40*? 1.23+0.12% 1.51+0.114
GS2 75.13+0.06" -1.27+0.01° 1.47+0.05*
GS4 64.82+0.65° -2.20+0.03¢ 1.48+0.11*
GS6 59.93+0.23" -2.31+0.19¢ 1.35+0.06"
GS8 59.21+0.05" -2.64+0.06" 1.33+0.05"
GS10 57.27+0.10" -2.53+0.06" 1.23+0.17°

F-value 2802.79" 961.58™ 197.3"

DGSO : green tea powder Dasik 0% added with syrup

GS2 : green tea powder Dasik 2% added with syrup

GS4 : green tea powder Dasik 4% added with syrup

GS6 : green tea powder Dasik 6% added with syrup

GS8 : green tea powder Dasik 8% added with syrup

GS10: green tea powder Dasik 10% added with syrup

2 A B € eans in a row followed by different superscripts are significantly
different(p<0.05) by Duncan’s multiple range test. * p< 0.05 ## p< 0.01 ##x p<
0.001
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Fig. 2. Hunter's color value of Dasik added with various

levels of green tea and syrup.
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Table 4. Texture characteristics of Dasik

various levels of green tea and syrup.

added with

Sample?
Charact
eristics (g GS?2 GS4 GS6 GS8 GS10 )
value
Hard 1932.93 1594.81 2911.16+ 3662.29+ 5181.04 5109.62 6.42
ness  *562.75%¢ +596.33° 1287.97°4¢ 1521.96%* +1429.6* +728.41%
Adhesiv  -8.45 -0.54 -2.07 -1.42 -0.02 -1.83 21.44
eness +2.248 +0.18% +0.14* +1.09% +().45" +0.63* ™
Spring 0.21 0.13 0.14 0.11 0.09 0.04 Lsr*
iness  0.16*  £0.02°*  x0.02°%  £0.03"%  £0.03® 0.0
Cohesiv  0.11 0.08 0.07 0.08 0.06 0.07
eness +0.05%  +0.01%*  0.01®*  +0.002®* +0.01®  +0.01®* 1.84
Gumm  836.37  297.59 260.39 319.93 115.03 138.64 Lo3
iness *1018.68*% +66.14% +50.33% +129.11% +74.15% +57.72%
Chewi 29.13 38.70 36.21 24.64 32.16 33.73 L7l
ness +4.90*  +14.72% +12.35%  £15.40%  £9.08%  +14.90*
VGSo : green tea powder Dasik 0% added with syrup
GS2 : green tea powder Dasik 2% added with syrup
GS4 : green tea powder Dasik 4% added with syrup
GS6 : green tea powder Dasik 6% added with syrup

GS8 : green tea powder Dasik

8%

added with syrup

GSlOZ‘ green tea powder Dasik 10% added with syrup
2 A B € heans in a row followed by different superscripts are significantly
different(p<0.05) by Duncan’s multiple range test. * p< 0.05 ## p< 0.01 ##x p< 0.001
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Fig. 3. Texture characteristics of Dasik added with with

various levels of green tea and syrup.
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Table 5. Score of sensory evaluation of Dasik added

with various levels of green tea and syrup.

Samplel)

GSO GS2 GS4 GS6

GS8

GS10

value
Col 1.40 2.60 4.30 5.80 5.50 7.0 12,01
T ¥ .
OO 10847 £0.84°  +0.95¢ +1.23° +1.35"% +0.82°
S 5.70 5.10 4.90 4.20 3.70 2.90 5 95
weetness 1830 145" +0.88°AC +1.69%C +0.67°C +0.99°
) 2.0 2.90 4.30 5.90 5.90 7.40
Bitterness E b ¢ B B A 42.33
+1.05°  +1.37 +0.82°  +1.20® +0.57® +0.70
Moist 5.70 6.0 5.70 5.50 4.40 3.70 063 ™
o1stness .
+2.79%  +1.49%  +1.25%  +1.90* +1.58"* +1.06"
Adhesive- 5.0 4.70 5.20 5.50 5.20 4.60
A A A A A A 038
ness +1.94%  +1.57 +2.39 +1.35%  +0.79*  £1.90
Chewi 6.0 4.60 5.10 5.10 5.70 5.20 L19
ewiness .
+0.82%  +£1.90* +1.52% +1.29* +0.82% +1.87*
Hard 5.70 4.70 5.0 5.80 5.30 5.20 0.59
Tran .
ArQUesS L1348 1296%  +1.83%  +1.55% +0.82° +2.10°
Overall 4.50 4.40 6.10 6.0 6.30 5.60 079 *
acceptance +1.65° +1.58®  +1.70* +1.83% +0.57% +1.78%* 7

bGso : green
GS2 : green
GS4 : green
GS6 : green
GS8 : green

tea powder Dasik 0% added with syrup
tea powder Dasik 2% added with syrup
tea powder Dasik 4% added with syrup
tea powder Dasik 6% added with syrup
tea powder Dasik 8% added with syrup

GS10: green tea powder Dasik 10% added with syrup

2) A B, C

means in a row followed by different superscripts are significantly

different(p<0.05) by Duncan’s multiple range test. * p< 0.05 ## p< 0.01 ##* p< 0.001
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Table 6. Physicochemical characteristics of Dasik added

with green tea and oligosaccharides.

Sugar .
Moisture(%) Aw(%) pH
content(°Bx)
Honey 2.75+0.07%  26.75+0.07* 78.25+0.07°  5.80+0.14*
Syrup 2.35+0.21%4 25.70+0" 75.20+0.14%  6.09+0.14*

Oligosaccharides  2.65+0.07*  11.95+0.07° 74.65+0.21*  6.01+0.01*

F-value 6.91 2922.5" 7950.93" 3.33

A B C eans in a row followed by different superscripts are significantly different(p<0.05)

by Duncan's multiple range test. * p< 0.05 #*x p< 0.01 = p< 0.001
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Fig. 5. Physicochemical characteristics of Dasik added

with green tea and oligosaccharides.
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Table 7. Hunter'’'s color value of Dasik added with green

tea and oligosaccharides.

Hunter value L a b
Honey 40.50+4.13" -5.93+057" 21.56+2.914
Syrup 59.21+0.214 -2.64+0" 1.33+0.018

Oligosaccharides  53.15+0.07* -8.85+0.07° 24.50+0*
F-value 26.65"*" 120.11"* 78.32**"
A B C

means in a row followed by different superscripts are significantly different(p<0.05)
by Duncan's multiple range test. * p< 0.05 #*x p< 0.01 = p< 0.001
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Table 8. Texture characteristics of Dasik added with

green tea and oligosaccharides.

Characteristics

Sample
Hardness Adhesiveness Springiness Cohesiveness Gumminess Chewiness
5426.00 -53.33 0.15 0.11 998.67 148.00
Honey A c B A A B
+3896.59 +3.51 +0.02 +0.02 +324.92 +59.30
S 5181.04 -0.02 0.09 0.06 115.03 32.16
YIID 010 £5.44 £0.01%  £0.01  +1.41° +2.83"
Oligosac 1078.33 -30.67 0.53 0.12 1302.67 683.67

charides +32.13% +3.06% +0.11* +0.04* +390.88%  +177.16*

F-value 2.79 197.12" 31.89™ 3.34 8.41 23.32""

A B € means in a row followed by different superscripts are significantly different(p<0.05) by

Duncan’s multiple range test. * p< 0.05 = p< 0.01 == p< 0.001
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Fig. 7. Texture characteristics of Dasik added with

green tea and oligosaccharides.
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Table 9. Score of sensory evaluation of Dasik added

with green tea and oligosaccharides.

Sample
Honey Syrup Oligosaccharides F-value
Color 7.00£0.82%  4.50+2.38" 5.75+0.50" 2.85

Sweetness  5.50+1.29%  2.50+1.29" 4.50+0.58* 7.64"

Bitterness  4.00+0.82%  6.25+1.26" 5.50+1.29B* 4.02°

Moistness  6.50+0.58*  3.50+0.58" 6.25+0.96* 21.00"*

Adhesive-

ness

5.50+0.58B*  4.00+0.82" 6.50+1.29% 7.13"

Chewiness  5.75+0.96%  4.00+0.82" 6.00+0.82* 6.33*

Hardness 4.50+1.29%  4.75+0.96" 6.50+0.58* 4.89"

Overall BA B A .
5.75+1.71 4.25+0.96 7.00+0.82 5.06
acceptance

A B € means in a row followed by different superscripts are significantly

different(p<0.05) by Duncan’s multiple range test. * p< 0.05 ## p< 0.01 ##* p< 0.001
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Table 10. Physicochemical characteristics of Dasik

added with green tea and oligosaccharides during
storage.

Storage period (days)

0 3 15} 7 F-value

Moisture 11.95+0.07° 18.10+0.14* 18.45+0.07* 18.50+0.57* 242.05™*

pH  6.12+0.16°% 5.97+0.01* 5.97+0.0% 5.11+0.11"% 44.98"*

A5 C means in a column followed by different superscripts are significantly

different(p<0.05) by Duncan’s multiple range test.

_43_

@ sungshin



20 -
18 — >
16 -
14 4
12 4
10 -

Moisture

0o K B m m
1

1 2 3 4

storage time(day)

58 1

56 4

52

'45 T T T 1
a 3 5 7

storage time(day)

Fig. 9. Physicochemical characteristics of Dasik added

with green tea and oligosaccharides during storage.
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Table 11.

Hunter’s color value of Dasik added with

green tea and oligosaccharides during storage.

Storage period (days)

Hunter
value 0 3 5 7 F-value
PR 39.55 54.20 59.67 61.27 19.05™
+0.07° +0.14"% +1.04% +2.114 :
L
Vacuum 39.55 58.53 57.97 59.23 190,86
wrapping  +0.07" +0.57* +1.46* +1.00* ’
PE -8.85 -7.70 -4.37 -3.78 a8a1""
+0.07¢ +0B +(0.15% +(.68* :
a
Vacuum -8.85 -3.67 -3.93 -3.97 88 13"
wrapping  +0.07" +0.55% +(.38% +0.314 :
PE 24.50 30.90 26.20 26.43
ioc iOA i0.43B i0.47B 110.41
b
Vacuum 24.50 24.10 24.83 24.90
. A A A A 023
wrapping +0 +1.81 +1.27 +0.04
A, B, C

different(p<0.05) by Duncan’s multiple range test.

means in a column followed by different superscripts are significantly

@ sungshin
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Fig. 10. Hunter's color value of Dasik added with
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Table 12. Texture characteristics of Dasik added with
green tea and oligosaccharides during storage.

Storage period (days)

Texture
parametersHunter
value 0 3 15} 7 F-value
10788.40+3 3986.41 4417.01+£1 8223.71+ s
Hardness A B C g 20.65
16.90 £600.49 564.20 1788.06
. -2.67 -0.33 -0.67+ -1.67
Adhesiveness A A A A 2.11
+0.58 +(0.58 2.08 +1.54
Soringd 0.53 0.09 0.13+ 0.25 94.39""
PHRSINEss £0.11° +0° 0.03® 10,08
. 0.12 0.06 0.12 0.12
Cohesiveness A A A A 2.21
+0.04 £0.02 +0.06 +0.02
. 1303.48+39 232.47 576.57+ 989.07 .
Gumminess A c BC ga 043
0.97 £133.37° 422.59 £369.41
. 684.30£177 21.13 79.11+ 245.23 -
Chewiness A c CB g 23.55
.61 +13.25 59.35 £103.07
A B, C

means in a column followed by different superscripts are significantly
different(p<0.05) by Duncan’s multiple range test.
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Table 13. Changes of total plate counts of Dasik added
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Sungshin Women's University

This study produced the traditional pressed sweets added with
green tea powder using honey, sirup and oligosaccharide as the
binding materials along with potato starch. With this traditional
pressed sweets added with green tea, this study assessed the sensory
acceptability through the product qualities such as sugar content,
moisture, Aw, pH, chromaticity and mechanical measures. This study
also examined the shelf-life of the traditional pressed sweets during 7

day storage period at 30 C packed with zipper and vacuum bags.

1. This study made the traditional pressed sweets by adding 55%
of sirup after adding 0, 2, 4, 6, 8, 10% of green tea powders to
potato starch, examined sugar content, moisture, Aw and pH,
measured chromaticity and mechanical measures and finally

implemented sensory acceptability test.

The results showed that as the green tea powders are added more
to the traditional pressed sweets, the sugar content, moisture
activation level and pH decreased while the moisture content

increased.

The results of sensory acceptability test showed that the
traditional pressed sweets added with 8% of green tea powders was

the best in overall acceptability.

2. To improve the texture sense of the traditional pressed sweets
added with 8% of green tea powders, honey and oligosaccharide were

used in place of sirup as the binding material.

As the result, the sugar content was highest when honey was used
and the traditional pressed sweets with oligosaccharide as the binding
material was higher than those with sirup. The moisture content was
highest in the traditional pressed sweets with honey and Aw was
lowest in those with oligosaccharide. pH was highest in the traditional
pressed sweets sample with sirup. The chromaticity test result for the

traditional pressed sweets showed that L value was the lowest in
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those with honey which revealed dark colors. The traditional pressed
sweets with oligosaccharide showed the brightest color. As for the a
value, the traditional pressed sweets with honey, sirup and
oligosaccharide showed -5.93, -2.64 and -8.85, respectively. The b
value for yellow chromaticity was highest in the traditional pressed

sweets with oligosaccharide.

The mechanical measure test results showed that the traditional
pressed sweets with oligosaccharide revealed the highest values in
springing, cohesiveness, chewiness and gumminess. In the sensory
acceptability test results, the score for honey was high in color, sweet
taste and dampness while the score for the traditional pressed sweets
added with oligosaccharide was highest in adhesiveness, chewiness,

hardness and overall acceptability.

3. To examine the shelf-life of the traditional pressed sweets added
with 8% of green tea powders and 55% of oligosaccharide to the
100% of potato starch, the traditional pressed sweets were packed
with PE film and store for 0, 3, 5, 7 days at 30°C to measure
moisture content, pH, chromaticity, mechanical measure and total
germs. To extend the storage period, the traditional pressed sweets

vacuum packed and stored at 30°C were measured in the same way.

The results showed that the vacuum packing was impossible to be
measured since the sample was destroyed. The moisture content of
PE packing was 11.90% at the manufacturing day, 18.00% 3 days
after being stored in the vacuum pack, 18.70% after 5 days and
18.50% after 7 days, which showed that the moisture content
increased as storing period increased. pH was 6.01 at the

manufacturing day and decreased as the storing period increased.

In the chromaticity change across storage conditions, all L values
increased compared to the manufacturing day, which showed that the
chromaticity of the traditional pressed sweets became lighter as the
storage period increased. There was no significant difference in b

value across storage conditions (p>0.05).

The mechanical measure test results showed that the hardness of

the sample in PE film decreased as the storage period increased. In
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adhesiveness, there was irregular increase and decrease pattern. In
cohesiveness, it showed decreasing tendency. The chewiness showed
irregular pattern and the gumminess also tended to decrease as the

storage period increased.

Change of total plate counts in Dasik was measured at the
manufacturing day(0 day), 3, 5 and 7 days but colony was not
generated, which seem to be the results of antibacterial features of

green tea and oligosaccharide.
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