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Changes in the Quality Characteristics of Sulgidduk by the Addition of Persimmon Peel
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Abstract

This study is to examine nutrients in the persimmon peel develop processed products and analyze their quality properties. The persimmon
peel powder was rich in nutrients with 4.35% of moisture, 3.01% of protein, 1.02% of lipid, 2.02% of ash and 5.7 “Brix of Sugar concentration
as well as 82,5 mg% of total carotenoid. As far as quality properties of Sulgidduk were concerned when the 5% addition persimmon peel
resulted in the highest level of watery content and the more colors were added the lower the L value became and the higher a and b values,
As the result of measurements using a texture analyzer, hardness, adhesiveness, cohesiveness, springiness and chewiness property decreased
flexibility increased. The sensory test results revealed that the 3% added persimmon peel Sulgiddik was the best,
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Table 1, Formula for persimmon peel powder Sulgitteok

Persimmon peel powder”(%)

Ingredients(g)
0 1 3 5 7
Rice flour 500 495 485 475 465
Sugar 50 50 50 50 50
Salt 5 5 5 5 5
Water 100 100 100 100 100
Persimmon peel powder 0 5 15 25 35
Total 055 055 055 055 055

1 . . . .
" Persimmon peel powder ratio was Sulgitteok on tice flour

3. % Tl 2o U ME 2
D Qe

et SR AEE
P, ek
S

5 1)
S

o

A ol
FRAEE R 105TC oA Hxdte] gt
< semimicro-Kjeldh'§ 0.2 25 ol EX7](Kjeltec 2400
AUT, Foss Tecator, Eden Prairie, MN, USA)E £AI35}0 ™,
ZAHRS Soxhlet FZ7](Kjeltec 2400 AUT, Foss Tecator,
Eden Prairie, MN, USA)E A}g3to] Azsljon, Z3jEe
S2EC)E olgdte] A4 Ases 24a BE
BAe 33 W 2980 FEde dehild

dukE BEAS A0AC(2000)9] W
o =
2

2) T

Fx S A= 1 g& YA FHstd S/ 10 mLE
7}8F T} homogenizer (ULTRA-TURRAX, T235, IKA Labortechnik
Co., Staufen, Germany)Z o]&3}e] 28 Zot FA&gde}t,
AslE Z} A|ZE  saccharimeter(PAL-1, ATAGO Co., LTD.,
Tokyo, Japan)& ©|--8te] 33| WhE Z7gs}qlr),



w

) & 7IRE ko=

o 7+ #y E% AR 0.2 gol methanolg ©
¢ FE oot e Sy
acetone(1:1, v/v)= 20-30 mL ¥il 1A7F I¢F EE0] & ¢t}

2 o
ol
2
[\)
5
N

& oA oFEn. o doe M B3 A7 ¥
hexaneS 20 miA Yol 24l Bolefz AT, Bed 4

Zdol| #}¥3} KOH/methanol NS Hriste] 247F et
A g vs Bed ASAE Fste] FeMERS
95 F ot ofdle] AFAOR hexned AL
% UVwvis Spectrophotometer(JP/U-2000, Hitachi Ltd., Tokyo
Japan, USA)E ©]83}o] 448 nmollA] FFE=E F73on
ol EFEL PB-carotenelL & 3T}

4, M2l whE 2 ol do|Hel FESY

) =2

Iy Ad71me] A7k me FEEE S8 7 A
7o FARS N TUsHA 2 WS st FgAzgel
oJF FAstAeH 7t Ae 33 Wy SAste] FLFH
FEAFE YRt Aol AHEE WE7RRe] SR
& 35.46%01 QAL T3 Wke] FRFERFL 52760 ek,

2) M=

Azd 7+ F3 7" Mz= A (Color-Eye 3100,
Macbeth, New Windsor, NY, USA)E o]&3&}a] Lgk(lightness),
a#k(redness), bgk(yellowness)E 53] ¥k &A43gk 7 Hak
EFEAE e ojuf ARESE BF 9 A3ksandard
plate)®] 1=97.16, a=-0.01, b=0.020|{c}. A ALEEH &7}
F As 1gho] 96.27, agte] -0.21, bgto] 1.28010oH
o] Bate] Awi 1, a, bito] 242} 20,54, 2.09, 1.370| T,

3) g2

ESEAE TR RO B DL BRI
712 28 cm, AlE 2.8 cm, =©°] 2.8 cm¢] A7|ES AFF
WA Texture Analyser(TA-XT2, Stable Micro System Ltd,,

Table 2. Operating conditions for measuring texture property
of Sulgitteok

Instrument : Texture Analyzer (Stable Micro Systems, UK)
Probe © SMS/p5, stainless cylinder type, 1/5 inch diameter
Distance © 80% strain

Time 1 2.0 sec

Force ‘5

Pre-test speed @ 5.0 mm/sec

Test speed : 2.0 mm/sec

Post-test speed @ 2.0 mm/sec
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Table 3. Proximate composition of persimmon peel powder
(Unit: g/100 g, dry basis)

Composition(%) Total
Sugar conc, )
) Crude Crude Crude oy carotenoid
Moisture ) o (*Brix) .
protein lipid ash (mg%)

8.3510.08 3.01£0.03 1021012 2024005  5.740.01 82.510.15

mean = S.D.(n=3).
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Table 4. Moisture contents of Sulgitteok added with persimmon peel during storage at 22+1C

Storage period(hours)

Sample(%)
0 4 8 24 28
0 43,07+0,53" 42,68+0.19™ 415320 54 40.82+0.60™ 40.1620,95
1 43.15%0,66" 42.8340.76" 42.77+1.30™ 41,88+0,52¢ 41.7040.79”
3 432170.44' 42.85+1,00™ 42614177 42054116 41724027
5 434640 35" 43.45+0.73" 42.96+0 49" 42.214059™ 42,02+096™
7 43,54+0.12" 43 4210 40" 43,01+1.21% 42454123 42384185

mean * $.D.(n=3).

1) ac

2) AD

g2 2 Fx2) 7318 A A207 A55 (2013)

Means with different superscripts within a row differ significantly (p<0.05).
Means with different superscripts within a column differ significantly (p<0.05).



Table 5, Color value of Sulgitteok added with persimmon peel during storage at 22+1°C

Storage period(hours)

Color sample (%)
value 0 4 8 24 28
0 89.7120.24 89.75+0,10" 89.86+0.11% 90.29+0,13™ 91,02+0,14"
1 83.3140,13" 83.35+0.26" 83.9610.12" 84324037 84.79+0.15"
L 3 78.18+0,14° 78.39+0.42 78.47+0.18 80.07+0,16™ 80.67+0.12'°
5 73.0040,14™ 73.6420.22" 74.47+0,23% 79.52+0,18" 79.81+0,24"
7 65.10£0,15" 65.1240.17" 8.750,15" 73.51£0,16™ 73.9140,10"™
0 -1.64+0.14" 1614022 -1,56+0.18" -1,5740.05" -1.5640.14"
1 1474035" 146+0,13" 1412042 1.37+023" 1.34+0,08"
a 3 412+0.26" 40240 37" 3.9940,35° 3.89+0,08% 3.8140,05°
5 5.63+0,13" 5.14+0.21" 5.09+0.38° 460+0.15" 433+027"
7 8.10%0 34" 7.60+0.28" 7264027 6.65+0,00™ 6361061
0 9.59+0.26" 9.57+037™ 9.47+0.17" 9.48+0.19" 9.47+0,06"
1 12.1940,17" 11.914028™ 11544022 11534006 11.43+0,04"
b 3 14.66:0,08" 14.2540.16" 14.01+0.37° 13.67+0,34% 13.5140,10
5 16.85+0.07" 15,0140,04™ 14.9020,06” 14.48+0,17" 14.400,15%
7 19124024 18.20+0.18™ 18.19+0.03™ 18.05+0.24™ 17.84+0.18™

mean * S.D.(n=5).
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3) g%
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g 34 AFE Table 6ol HE wpel Ptk dubHoz
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o] 274.470102L 7 9] H7bFel 1,3, 5 & 7%
7V E Z47b 271,80, 272,55, 264.24 R 263,342 o}
g gdsiolon AlE Fhole oAl zbels Hoh
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Al F7kEo] Wsle] Fol Anh. ole 7 FHu HrkFol F
VSR At e A 7 39 A9 Aol fie 3
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Ae AL HuAl = Ae® AFRHJT. Hong Js9} Kim
MAQ2005)9] IFollA] ®e 3t FHde] Hrlee] FUMEFE
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T Hth §2 A w5Ae AR e dwe Mt
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WA, Hyun YH 520080 ZS5F Hrhde] s7Hders &

$54 49 Aust Fsgnia Rustel £ A3

Z S =
A, QY T

Means with different superscripts within a row differ significantly (p(0.05).
Means with different superscripts within a column differ significantly (p<0.05).

o2 Aot

2 X (adhesiveness)d] 7A¢ AZ FE ZFL -110.149]
A 7 Iy 1, 3, 5 D % FEEL A 11663,
-114.89, -123.36 % -128.920|%] 21} A7 Algko] Zaghe] wh
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Aol S 7S eSS &3 A (springiness)2 A2
AL hz2rd 7 F3) 1% A7 0.882 FUd S
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o] 0.47% 7 & #& 2tk HFA(gumminess) S ZE
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Table 6. Texture properties of Sulgitteok added wit
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h persimmon peel during storage at 22+1C

Storage period(hours)

Texture

properties sample (%) 0 4 8 24 28
0 2744742557 343034356 446 68+0 48 637.77+14.31° 788.01+12.36™

s 1 271.80+1.84° 354.83+8.07" 407.82+0.87" 666.63+19.72" 774.77+10.07"°
3 272551367 363.11+13.15" 396814469 655.6316.43™ 688.20+7.58'¢
5 264 2448 24 335.05+10 43 38372423 46 533.24210 34™ 527 4243 61%°
7 263 34+8.63° 283.96+21.05" 339.86+16 42" 45593+10.18™ 501 84+5 82"
0 -110.14+2.58% -106 4743 34% -56.84+8 65 21.7242.74™ -7.20+3 38

Adhesivences 1 -116.63+2.74" 888745 47 2696872 2314325 4764612

3 -114.89+5 53" 92.37+2.54"® 463319217 6.07+4.63" 4234215
5 -123 361427 -107.65+5.77% -57.21+4.18 -16.32+6.49™ -5.2046.73"
7 -128.92+5 69 1125749 407 68,7147 .65% -13.36+7.82° -8.0245 42"
0 0.88+0.25 0.88+0.15 0.88+0.52 0.88+0.18 0.8740.05

Springiness 1 0.88+0.14 0.88+0.22 0.88+0.43 0.88+0.,09 0.87+0.13
3 0.87+0.37" 0.86+0.45" 0.8510,35" 0.85+0.07" 0824021
5 0.87+0.33° 0.86+0.61" 0.8310.28" 0.8310.16" 0.800.07°
7 0.88+0.18" 0.8620,34" 0.8310.46™ 0832024 0.80+0,14¢
0 0.76+0,08" 0.75+0.24" 0.73+0,09™ 0.7240.15™ 0724017
1 0.74+0.24"™ 074062 0.73+0.51" 0.6910,26™ 0.65+0.15"

Cohesiveness c B BB < @

3 072038 0.69+0.06 0.68+0.05 0.6620.05 0632008
5 0.67£0.31" 0642017 0624021 0.5240.09" 047+0.12%
7 0.67+0.17"" 0.68+0.26™ 0.67+034" 0.62+0.12" 0.58+0,08"
0 208.60+3.56 257.27+6.87" 326,08+2.85" 459.19+7.51™ 567.37+8.78"

S 1 201,133 87 26257i&4d% 297 7149 52 459.97+6.83" 503.6019.65"
3 196.,24:+6.71% 250.55%7.58 2698317 88" 4327248 47" 433574782
5 177.04£7.99% 214.43%5.77™ 237.9149 35" 297.98+7 48" 400.84%8 46"
7 176 4343 62 193.09+2, 54" 227.7145 72" 282,68+9.78™ 401 477 44™
0 183.57+7.89% 222.38+8.93" 292.74+8 53 408.68+12 45" 493 6144 58"

Chewiness 1 17699i469f 233.69+7.42" 25683i859f 409 37+7 48™ 448 20+8 92"
3 170.73+8.31¢ 212.97+6.47% 249,507 .45 367.81+5.72" 355.53+11.55™
5 154,0247 48 184.4148,66™ 197.47+9.17% 247324385 320 67+8.73%
7 1552548 76 166.85+9 54" 189,067 41°F 237 45%2.88™ 321181916

mean * $.D.(n=10).
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Means with different superscripts within a row differ significantly (p<0.05).
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Table 7, Sensory characteristics of Sulgitteok added with persimmon peel

Ratio of persimmon peel (%)

Items
0 1 3 5 7

Color 61041, 2" 630411 6.60+1 2" 620416 560223
Flavor 55018 65041 3" 6.3041.0° 5.90+1.3" 5.80£19"
Sweetness 590417 650414 6.60+1.1° 710411 610420
Chewiness 6,501 4" 620414 65011 4" 5.50+1.9% 5.2022.0°
Taste 6.50+1.2" 670413 6,801 3" 6.0041.7" 62041 5"
Overall acceptability 6.50+1.4° 6.80+1.3" 720413 6.90+1.8" 5.40%2.0°

mean * $.D.(n=15).
D ac

Means with different superscripts within a row differ significantly (p(0.05)
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