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Abstract

The purpose of this study is to investigate the characteristics of Sansapyun prepared with various amounts
of Sansa concentrate(0%, 5%, 10% 20%, 30%) gelatinized with Chinese water chestnut starch. The Moisture
contents and pH values decreased with Sansa concentrate increased. The Hunter L value of Sansapyun
significantly decreased(p<0.001), but a, b values increased with Sansa concentrate increased. The hardness,
springiness, chewiness, gumminess, cohesiveness were the highest in the control sample(0%) and the
adhesiveness was the highest in Sansapyun with 30% sansa concentrate. In the sensory evaluation, red color,
sour flavor, fruity flavor, Chinese medicine flavor, Sour taste, Chinese medicine taste, brittleness, stickiness
increased with Sansa concentrate increased. Sleekness, hardness, springiness, gumminess decreased with Sansa
concentrate increased. Sansapyun prepared with 10% Sansa concentrate showed the highest acceptance
score(p<0.001). In addition, this study showed the possibility of Chinese water chestnut starch which is less
expensive and easily available as a good replacement starch for traditional mung bean starch to prepare
Kwapyun.

Key words: Sansapyun, Chinese water chestnut starch, physiochemical characteristics, sensory evaluation,
quality characteristics
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{Table 1> Formulas for Sansapyun
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digital refractometer(Model PR-101, °Brix

Ingredients Sample
CWCO0 CWCS5 CWC10 CWC20 CWC30
Sansa concentrate(g) 0 20 40 80 120
Water(mL) 400 380 360 320 280
Chinese water chestnut starch(g) 48 48 48 48 48
Sugar(g) 80 80 80 80 80

CWCO: Control, CWCS: Sansapyun prepared with 5% ratio of Sansa concentrate, CWC10: Sansapyun prepared with 10% ratio of Sansa
concentrate, CWC20: Sansapyun prepared with 20% ratio of Sansa concentrate, CWC30: Sansapyun prepared with 30% ratio of Sansa

concentrate
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{Table 2> Operation condition of texture analyzer for Sansapyun samples

Condition Parameter
Plunger type cylinder type 25 mm
Load cell 5.0 Kg
Pre-test Speed 2.0 mmy/sec
Test Speed 1.0 mm/sec
Post-test Speed 1.0 mm/sec
Distance 6.0 mm

Trigger Force

50 g
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WPsEde) RS B

sEE dElste] Alxg AAFA
o] glAax =4 Z43}= <Table 4> 2t} Hard-
nesst= AMAFE S A o] F71Ehl| whet okl A 0%
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hesiveness®] 3% AMAEE 30% H7kol
-17428%2 71 A YElgedl Arbe S <]
SE7F Aef ol whet Ao dx wgk St
Fad o gk nRIR 2 Alg s 2] A

<Table 3> Moisture contents, pH values, sugar contents and Hunter's color values of Sansapyun prepared with

various amounts of Sansa concentrate

Sample” CWC0 CWC5 CWC10 CWC20 CWC30 F-value

Moisture (%)  71.14+0.687™  70.19+0.46" 68.29+0.26" 67.87+0.57™ 67.24+0.60°  28.493"
pH 5.98+0.01° 3.380.02° 3.28+0.02° 3.10+0.01¢ 3.04£0.05°  8868.093"

opri,  Before 18732070 20.87+1.50 20.03+2.73 19.03+1.46 19.56+1.90 0.560™°

X After 30.1320407  31.67+1.95% 30.97+0.45° 32.27+1.20™ 33.60+0.87" 4.079"
Col L 35.2040.397  28.40+0.36° 26.04+0.20° 23.14+0.03° 21914028  1731.604
V:hj’; -0.100.25° 7.19+0.53¢ 8.32+0.35° 9.88+0.33 10.66+0.46°  577.462°
b -5.06+0.05¢ 8.63+0.35° 9.91+0.55° 11.01+0.68" 11454046  1096.220""

" Legends for the samples are in <Table 1>.

? Mean + SD (Moisture, Sugar contents, Hunter's color values n=3, pH n=5)
3 “*Means in a row by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.

"p<0.01, ""p<0.001
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{Table 4> Texture characteristics of Sansapyun prepared with various amounts of Sansa concentrate

Sample” CWCO CWC5 CWC10 CWC20 CWC30 F-value
Hardness  5559.76+138.407™ 4388.54+116.34" 3805.40+193.11° 3233.34£99.01°  3031.70+85.61° 297.512°
Adhesiveness  -22.92+4.64° 2978411380  -70.28+13.45°  -115.4846.16°  -174.28421.95* 117.308 "
Springiness 1.15+0.16 0.97+0.29 1.3140.15 1.16+0.41 0.92+0.49 1.155™
Chewiness  2957.30£292.91° 1764.71£555.03° 1863.35+213.45° 1341.86+469.14™ 977.60+569.71° 14.156"
Gumminess ~ 2576.91£219.23"  1808.62+71.53" 1415.42+65.85° 1161.63495.52"  1037.60+65.63% 135.692""
Cohesiveness 0.4620.04° 0.410.02° 0.37+0.01° 0.3540.02° 0.34+0.01° 169117

" Legends for the samples are in <Table 1>.

? Mean + SD (n=5)
3) a-e,
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{Table 5> QDA results of Sansapyun prepared with various amounts of Sansa concentrate
Sample” CWC5 CWC10 CWC20 CWC30 F-value
Red Color 32940347  591+0.64° 9.17+0.50° 11.78+0.55° 906.022""
Appearance Sleekness 10.42+1.28" 9.44+1.33° 9.05+1.36 8.10+1.62° 8.388""
Transparency 7.56+1.48 7.45+0.82 7.30+1.29 7.5842.38 0.117"
Sourness 3.85+0.71° 5.96+1.41° 8.41+1.24° 11.05+1.02° 136.206""
Flavor Fruity 3.64+0.83" 530£1.01°  6.16£1.60° 8.4942.32° 30.167
Chinese medicine  3.36+0.69" 6.10£1.25° 9.95+0.69" 11.80+0.60 356438
Sourness 3.07+0.80° 5.37+1.00° 9.43+0.43" 11.34+0.76" 360395
Taste Sweet 7.45+1.86 7.40+1.10 7.2040.90 8.17+1.52 1.645"
Chinese medicine  3.25+1.00° 5.51+1.57° 9.57+0.90° 11.48+0.94° 194.335™"
Hardness 9.171.60° 8.62+1.30° 6.97+1.01° 6.31x1.48° 17.440™"
Springiness 10.801.14°  10.16:0.96°  7.46+1.39° 7.05+2.12° 29.530""
Texture Brittleness 5.38+1.41° 6.07+1.32° 8.01+1.74° 8.88+1.96" 18.121;:
Chewiness 8.10+1.55 7.80+1.28 7.07+1.05 7.45+1.85 1.637
Stickiness 6.43+1.84° 7.35+1 26° 9.06+1.04° 10.95+1.30° 36563
Gumminess 10.70+1.34* 9.26+1.17° 7.85+1.27° 6.93+2.37° 18.754™"
After Taste 5.56+1.28° 7.15£1.03° 10.50+0.67" 11.730.60° 167.244™

" Legends for the samples are in <Table 1>
? Mean + SD (n=18)

““Means in a row by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.
p<0.001
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BH(p<0.05), 224 3H(p<0.01), ARHA]] 7] T (p< Ak Az F7HE AARsEA-E 0, 5, 10,
0.001) &5 A5 10% H7ko] 7H =& 20, 30%= F=E galsle] Fs

H7te wgkom RE Alge A Aozt I HE 12%E AsHAE HUtska) Az 4t
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{Table 6> Acceptance of Sansapyun prepared with various amounts of Sansa concentrate

Sample” CWC5 CWC10 CWC20 CWC30 F-value
Color 6.87+2.09°> 8.86+1.83" 8.83+1.63" 7.494+2.22° 7.254™"

Flavor 7.64+2.12° 7.99+1.74* 73042.51° 5.8142.79° 4773

Taste 7.3942.71% 7.8542.02° 7.57+2.48" 6.1842.40° 2.591°
Texture 8.07+2.07° 8.53+1.52° 7.93+1.82% 7.05+1.98" 3.079"
Overall acceptability 7.1742.64™ 8.5542.17° 7.89+2.37" 6.34+2.39° 4406

Y Legends for the samples are in <Table 1>.

? Mean + SD (n=31)

3\ feans in a row by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.
"p<0.05, “p<0.01, “p<0.001



206 S z)8k3]A] A 188 Al 435(2012)

% Before= 2HAFsE o] 7ol whE o]

82 Holx] Gk Aflerts AbsEee] ¥
7h S7VEE AHe] B SRSk
£ APEEA ] 7t Bold 4 Lgke
Moz Yol orta bike ol AFL By
o EG AMREE st 37184E Bae)
Hardness, Chewiness, Gumminess, Cohesiveness—
foJAR oz Dolx|= e HY o) Adhesi-
veness®] 747 AHAbEFA 0 FETt e dFE
%ﬂﬁii <7kt

Hekd gALEA Azl Abs

°o Ml MR

do 1%

Zole] Fws}
BoldSS B AR, Wl A% AT 9
A, D WA, SebdA] Alub shekul Bz =
zg: 2HolE Prt Zatn PriHon,

et A, dEgEe oeltn BrkE
ME ZA Az A, g0, w2, ANkl

715k BE AMbES 10% A

i
?
1

|

o1gel ATE B AF HA AGIAW
S5 AR S ARoR fARReA T
o 2ol ASAEA TFs4S AN B
o AAPsEe] Akl mE AN Azel
A2 2% AASE v APA 7)<l
715 4F B9 WAL FEA B47k5
& ANetaA Pk

Mo F
>~

oS ‘—)i; o
o 5
fr o

ol

fr X
w,oHE o> S
Mo o 2

=% }
22 Zoleh A2keidt 1 vel} %LH ol Al
= 2u) AR g TolA AuEE <
—‘:'11_—94 o1§].€§'1—z_' _I/\-] =i Ua;(q E/\qg
el 4% Aol g A5 vm
SHAE e FEkE A% I A7
iy Z

-9,
i
ACh
o
2
2
ro,

lN'
é
o

b
Q.‘:
—M
ol

ko

}

011
e R F-hi

fo e 1 o K o
=
1

5 AA 2 o ek
¥o] AR5 20 % 5 % 10 % 20 %, 30 %)
el 4 54& Ak
7} pHOl 7% 2AFs S

it
;9
o)
A
=)
o
=
oY,
f
)
iy
o>~
i)
o o

3L WOl A 7}
CWC30914 7}%

mr ozt

_E
[
fufy
k=)
o
B

S

7318)(1997). o] ¥ S
3|AL, 347, A&

178U (2005) AsHAIE delg At e
g 54, dFieta, 4-7, A

e (1996). Korean resources plant 1. A]-STj
gt E9R, 175, Ae

Add, Arlel, a'87(2006). ~

67, A&
°]H2K2008). ZAl=el 7IAEE Bdle
o

NEFEEE &



Wbsge Arkeel e Sl AR Ak

2. AL 790, A&

Bae MH, Kim HH(2003). Mechanism of Crataegi
Fructus extract induced endothelium-depend-
ent vasorelaxa tionin rabbit carotid artery.
Korean J Herbology 18(3):169-180.

Ban SS, Yoon HD, Shin OC, Shin YJ, Park
CS(2006).  The
Capillaris,

effects of Artemisiae

Ponciri  Fructus and Cartaegi
Fructus in obese rats induced by high fat diet.
Korean J Herbology 23(3):55-67.

Chul C, Rhee IS, Lee SK, Kang SA(2008). A
study on the qualitative properties of tradi-
tional sake using Allbanggae. J Korean Soc
Food Sci Nutr 37(6):784-791.

Gagan DS, Amrinder SB, Sukhcharn S, Dharmesh
CS(2009). Physicochemical, Pasting, Thermal
and Morphological characteristics of Indian
water chestnut(Trapa starch.
Starch/Starke 61(1):35-42.

Han SK, Yang HS, Ryo JO(2006). A study on
quality characteristics of Bokbunja-Pyun added
with Rubi fru it juice. J East Asian Soc
Dietary Life 16(3):371-376.

Hizukuri S, Takeda Y, Shitaozono T, Abe J,
Ohtakara A, Takeda C, Suzuki A(1988).

Structure and properties of Water chestnut

natans)

(Trapa natans L. var. bispinosa Makino) starch.
Starch/Starke 40(5):165-171.

Hong YK, Cho JM, Uhm JY, Ryu KR(1997).
Potential application of Epicoccosorus nem-
atosporus for the co ntrol of Water chestnut.
Korean J Plant Pathol 13(3):167-171.

Jeong WC, Park JK, Lee MA, Jeong MR, Han JH,
Park YK(2009). Fermented Crataegi fructus
vinegar improves lipid metabolism in rats fed
high fat diet. J Korean. Soc Food Sci Nutr
38(8):1024-1031.

Jung EY, Lee HS, Oh YH, Son HS, Suh HJ(2009).

&

207

Physicochemical properties of jelly prepared
with Garlic. J East Asian Soc Dietary Life
19(4):627-634.

Kim AJ, Kim MW, Woo NY, Kim MH(2003).
Quality characteristics of Oddi-Pyun prepared
with various levels of mulberry fruit
concentrate. Korean J Food Cookery Sci
19(6):708-714.

Kim AJ, Yuh CS, Bang IS(2007). A Qualitative
investigation of Dongchunghacho jelly with as-
sorted increments of Paecilomyces japonica
powder. Korean J Food & Nutr 20(1):40-46.

Kim AJ, Yuh CS, Bang IS, Park SH(2006). The
physicochemical properties and sensory char-
acteristics of jelly with Silkworm powder. J
East Asian Soc Dietary Life 16(3):308-314.

Kim BS, Jeong MR, Lee YE(2003). Quality char-
acteristics of Muhakwa-pyin with various
starches. Korean J Food Cookery Sci
19(6):783-793.

Kim EM(2006). Sensory and mechanical charac-
teristics of the Lemon Red Ginseng-pyun pre-
pared by different ratio of red ginseng. Korean
J Food Cookery Sci 22(2):105-110.

Kim HS, Ahn SY(1994). Gelatinization properties
of Legume, Cereal and Potato starches. Korean
J Soc Food Sci 10(1):80-85.

Kim HS, MR, Ahn SY(1987).
Physicochemical properties of starch from

Korean J Food Sci Technol

Kweon

Cow Pea.
19(1):18-22.

Kim KS, Chae YK(1998). Effect of the kind of
starch and sweetener on the quality character-
istics of Kamgyulpyon. Korean J Food
Cookery Sci 14(1):50-56.

Kim S, Im IB, Kang JG, Kim JD, Lee GI(2006).
Effect of cultivating weeder on tuber formation

and shoot growth of Eleocharis kuroguwai in



208

rice paddy field. Korean J Weed Sci
26(3):303-308.

Ko SH, Park JH, Yoo SS(2008). Quality character-
istics of Seockryu-pyun added Pomegranate
juice and pomegranate concentrate. Korean J
Food Cookery Sci 24(5):722-728.

Lee BY, Hwang JB(1998). Some components anal-
ysis for Chinese water chestnut processing.
Korean J Food Sci Technol 30(3):717-720.

Lee CJ, Cho HJ(1996). The effect of different lev-
el of Mungbean starch on the quality of
Omija-Pyun. Korean J Dietary Cultur
11(1):53-59.

Leeper GF, Willam AK(1976). Peeling of Chinese
water chestnuts. J Food Sci 41(1):86-88.
Litao Peng, Yueming Jiang(2004). Effects of heat
treatment on the quality of fresh-cut Chinese
water chestnut. International J Food Sci &

Technology 39(2):143-148.

Moon BC, Park JU, Lee 1Y, Oh SM, Jin YD,
Kwon HY(2009). Herbicidal efficacy herbici-
dal efficacy of water chestnut(Eleocharis kur-
oguwai Ohwi) as influenced by different envi-
ronmental conditions. Korean J Weed Sci
29(1):75-82.

Mudahar GS, Jen JJ(1991). Texture of raw and
canned Jicama (Pachyrrhizus tuberosus) and
Chinese water chestnut (Eleocharis dulcis). J
Food Sci 56(4):977-980.

Nam HW, Hyun YH, Pyun JW(2004). A study on
the optimum ratio of starch and dilution factors
of Yuza extract in preparation of Yuza Pyun.
J East Asian Soc Dietary Life 14(6):591-597.

Park GS, Cho JW(1998). The effects of addition

of agar on the texture characteristics. J

ghrzalste) ] A 187 Al 43(2012)

Korean. Soc Food Sci Nutr 11(1):61-67.

Ryu HY, Kim YK, Kwun IS, Kwon CS, Jin IN,
Sohn HY(2007). Thrombin inhibition activity
of fructus extract of Crataegus pinnatifida
Bunge. J Life Sci 17(4):535-5309.

Seo BI(2005). Preventive effects of water extracts
from Crataegi Fructus on hyperlipiderma and
Liver damage induced by alcohol. Korean J
Herbology 20(1):35-43.

Shin SJ, Yoon HH(2011). Quality characteristics
of Sansapyun with various amounts of

Crataegi concentrate. Korean J
Culinary Res 17(3):190-181.
Son CW, Chae JK, Kim GW, Shin HM(2002).

Effects of Crataegi Fructus on the vascular re-

fructus

laxation and Antioxida tive status. Korean J
Oriental Medical Pathology 16(1):67-71.
Wang La, Yin Zhihua, Zhang Yun, Xie Bijun, Sun
Zhida(2008). Morphological, Physicochemical
and Textural properties os starch separated
from Chinese water chestnut. Starch/Starke

69(3):181-191.

Yoon GS, Kohn KH(1988). Rheological properties
of cowpea and Mung bean starch gels and
pastes. J Korean Home Econo Assoc
26(3):94-102.

Yu OK, Kim JE, Cha YS(2008). The quality char-
acteristics of jelly added with Bokbunja (Rubus
coreanus Miquel). J Korean. Soc Food Sci

Nutr 37(6):792-797.

2011 09¢ 199 A T
20124 079 199 13} =84F

201293 079 269 23} —tbl'ﬁ_rﬁ?é
20121 08€¥ 30 Al A & F



