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Sensory and Instrumental Characteristics of Acomn Starch Mook with Additives

Young Cho', Mi Yong Choi
Department of Home Economics, Korea National Open University

Abstract

The purpose of this study was to find the optimal mixing ratios of green tea power and Opuntia ficus indica var.
saboten powder for making acom starch mook. The pH, acidity, color values(L-value, redness, and yellowness),
texture properties, and sensory characteristics of the acorn starch mook made with varying contents of the additives
were measured. The acorn starch mooks were prepared at different ratios using 0.5, 1, 1.5, 2%(w/w) green tea
powder and Opuntia ficus indica var. saboten powder, respectively, based on 9% acom starch. The overall optimal
ratios that satisfied all the sensory properties of the acorn starch mook were 1.5% green tea power and 0.5%
Opuntia ficus indica var. saboten powder. The results suggest that the use of green tea and Opuntia ficus indica
var. saboten is valuable for making acorn starch mook of good quality.
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F3te] d2REH EF AZRZ ol&Ho STHEAA
1984, Chung DH & 1975, Moon SJ & 1977, Park JY
¢} Koo SJ 1984). 2 &o] g w2} AE =4
o e MEE A HELEZREH =AA=
2% 9 gost aAdel EEeRe] g3 S4E
A"/ E T Qlch(Park SO 1987).
Az w4 JNESREA BT o)z BYgR o)
s A% 24 &} SlE 154 AFoE A
dusts 448 AN wol olgHm At
(Jung DW & 2005). F2}ol= catechin, amino acid,
caffeine, ascorbic acidEo] o] Q&=d] §olm A=
theanine® glutamic acid7} %x}e] T3 o] 9&F S
v A v, catechinf& 34 JER 4244 &), W2
ool Fojet QrhKim HHS} Park GS 1998). &g
theanine 53 polyphenolfe & ZY2HE A3,
TP 2 FHFS g4, Fitst A Y dAR
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of %9 catechinfie FFEE, THHE, FTEFSA
AZE 59 avrt Aok 53] Ao qHE A&
25 HAAY F W] Wi 525 AQ AF ARR
Mz2E AF A o&staxt she BL ATE0
AP =5 AkJung DW 5 2005).

HdxE FA AQ7T &35t P wet &
st FAlE AJZFE Opuntia 2.2 T-EF ™HSon
MJ 5 2005). AAF dule] JEZ 2T 4.24%,
22 1.35%, ¥ 3.79%, Z3E 12.12%°]5 o]
olo] HEMYl C& o8 7kA] F71R o] da EHE
3~5%, ZPRL0lE 1~1.5%S oy, =T 2 A
9 MA9Ql betaine = F-F5ti YTHShin DHS} Lee
YW 2005). 28|31 WdzxEs F4H8HChung HI 2000),
FFEKim HK 5 20057} Qod, @idzz iy
22 H pectin JEL ZH2HEZES YFe £
(Seo KI 5 1999) 59 71585 ZL Ut} o] 2o
Widzo 7ledel s A7 43T Ao HEL
Mz o]&2 AgtFolH, 53] YF o|&o] my|
F AFLE AEE ol&EEY del a7dY
(Son MJ 5 2005).
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1. ME=E
TEY ARFAE 59), 53 ERAEELE, |
FY), Wdx ZHIEAZ, AFDHE AHearsth
9 37HA AEE EF 20C ¥FIL(R-S683PD, S
dAEZYX, Korea)o] 4BH 2 BAslY EEHS
A ZA] 2217 Aol AW JFIL(R-S683PD, thS-YHE
2YA, Korea)ol] 2o 35 T ALL259 )

2. MBlwy
1) EEYEFY AF
EEY ALY =5 4A 7%, 8%, 9%, 10%, 11%,

12%% 5 Azdq A =& 27 4T duA
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4 siEth 2 A 9% F7MEol 7HE AT B=
2 #gHe, o] &9 ZEIHES HERLeE Y
t} Table 13} Zo] 7154 H7/F £49 FFE 05%,
1%, 1.5%, 2%= 28 FJ7Fste 50C water bath(BS-11,
JS Research Inc., Korea)ol Al 2087F &35 & ity
(SP47230-26, BARNSTEAD, USA) S5¢tAlclA 15%3F
7Fgs] 2 -87)](HLES100S, 122 X 106 X49 mm, hanacobi
co. Lid, Korea)ol] 2o] A20o)A 3087t 43 % 4C
incubator(JSBI-250C, JS Research Inc., Korea)o| A 24A4]
AR T QuA

2) SRS F2 54 27t

7hH pH &A

TEIEY pH FFL A8 Z 6 gol 3% F/T
100 m& EAHR 1351, philips, USA)Z &% % pH
meter(COND METER F-54, HORIBA)E A}-&3}a] 33
HHE 25t PageE VEhlitiLee ST 5 2006).

) AE 54

TEHEY A= FHE& AE Z 6 g 34 FF
100 mE EWcCHR 1351, philips, USA)E E3F
0.IN NaOH=Z pH7} 83¢] & w71 AAZFH v}
6 g2 Z3etet 2859 E nSE citric acid2 43¢
st HPAE(%, ww)E ER) Atk Lee ST 5 2006).

4

o A= 34
EEIES AMx =32 Mx}A (Spectrocolorimeter,
USXE/SAV/UV-2, Hunterlab Overseas, Lid, U.S.A)E ©]
£33t W E(L-value, lightness), &4 X (a-value, redness)
2 A = (b-value, yellowness) g2 103 k& =73}

Table 1. Formula for acorn starch mook with Additives.

Acom Distilled Green tea 0,%7&? ‘})‘(izcrus
Samples  starch
water(g) powder(g) saboten
powder(g) powder(g)

Control 54 546 0 -

Gl 54 546 3 -

G2 54 546 6 -

G3 54 546 9 -

G4 54 546 12 -

01 54 546 - 3

02 54 546 - 6

03 54 546 - 9

04 54 546 - 12

f2 2 HeHs] 2 238 A352007)
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of FEHLE JER AT

g B4 FA

ZEEY E83 EAES Zotir] 95t Texture
analyzer(Model TAXT 2i/25, Stable Micro Systems,
olgatd =73l TPA(texture profile
analysis)E ©]-&3%} compression testZ 33] ¥HE &3 e}
th Texture analyzer®] Z3Z7L Table 29 )
2352 A (hardness), §-A137J(brittleness), ©H
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Table 2. Instrumental condition of texture analyzer.
Instrument TAXT 2i/25, Stable Micro Systems, England
Sample size 2x2x2 cm
Plunger diameter 35 mm
Pre Test Speed 3.00 mu/s
Test Speed 1.00 mm/s
Post Test Speed 1.00 mm
Rupture Test Dist 1.0%

Distance 70.0%
Force 100 g
Time 3.00 sec

}( ‘EZE 7H 7&'7}) A, &E84,
o]-_l_ 94 AHAx

3. SAHAzE

AFd AHAE EAAB]= SPSS(Statistical Package
for Social Science, Version 12.0)& o] &3&tg 1, BEAME
A(ANOVA)L. 2 p<0.05 +FoA Duncand] a7

Z¥(Duncan’s multiple range test)o] o]&] A|&TFY F

IE AE3A Tk
m. 2o} U pE
1. EECISe EF EA ™I}

1) pH 2 A%

7h 53 B4 A7l 225 pH 2 AE

EHaEwe] A7te =ESES pHS AEE
A= Table 33 72ttt

pHE =3 #HUbgo]l F7HE,E HAG AolA %
ol ATS Hgoew G3(1.5%)9 G42%) e vl
3 e Jvelgled, dxms 3 JAUbgol Ut
~2 eoFoa Zrlsle] G42%)7t 003482 718 =
QFTHP<0.001).

3

o

EY

) idz 2 AUl 2259 pH 2 AR
L&!z‘i Ewo] A7td REIHEY pHY MAE=E F
&t AF}= Table 49 234
pHE Mdz B Hrlgol S7HEsE HobAA
042%)7t 48322 71 4tk =g #Hdx 2%
Avgel FMETE fAdHoE IUkske BEE

Table 3. pH, acidity of acorn starch mook with green tea powder.

Samples
Control Gl G3 G4 F-value
pH 5.830.14 5.82+0.14 5.81+0.03 5.77+0.15 5.77+0.15 N.S.
Acidity 0.0160+0° 0.0195+0.0016°  0.0252+0.0006°  0.0316+0.0006°  0.0348+0.0024° 98.014"
s p <.001
N.S. : non-significant
stz 753 A 238 A35(2007) - 348 -
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(P<000) UERLH oA Wdx Ewe] rAm

=
Ae EEY otaIZ2BY T F714Y FFLE A

23 tHlee YC 5 1997).

2) X

7h 2 £ 37t RS Ak

Ak o] A7td REYEY AEE Y% 2
L Table 59} Zgtth

3k B Artge) $71ES d=O# 4=
@S FAHeE HA F4std(p<0.00]) 7HE ¥
FE GA2%)7E Udehien, FAEG)FS 932

Color
8.00

Overall preference 8.00 w— Appearance

4,
Astringency B

Hardness

Flavor

Bitter taste

Elasticity Chewiness

G3 —*—G4

—e—control ~—#—G1 G2

Fig. 1. QDA profile of acorn starch mook added green tea
powder.
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2 Ax Frkste 2%E EATHp<0.001). o]t 72
A= Hyun YH 5(2001)3F Jung SY 5(2005)¢] A3}
¢} o] el

) Wiz 2 Ut ERRY AR

Yz 2o A7E REEY MEE 3% 2
F= Table 67 Zgith Wdx BE4o H7rEY S71
G542 gEL)FS f9Foz #Fadle ofFYgAE
Ao Z Lee HSS} Jang MS (20058 Qo)A H-7)
2E ANE d WU gdLdvs 2F3g fAkEt
(p<0.001). AN E@7-S Adx BT Fvtgol F7F
TFE SR oA Hdx £88 HA 9
3 9oz A8 o] Ax: Chong HS$} Park CS
003)% 22 AF#E el =3 4= byl
2 Mdz B9 Frtge] SUMESE dastyd &9
2l ApolE EhA A L.m(p<0.001) olg Z2 A¥=
Kim NY & (2007)8] d7olx ¢t 2 AHE Btk

3) 4 &4

M 53 B2 )22SR 4

Ea E@o] ArlE REHEY EHE S 2H
L Table 73 Ztth A3 (hardness)e] 2$ =

Table 4. pH, acidity of acorn starch mook with Opuntia ficus indica var. saboten powder.

Samples
Control 01 02 03 04 F-value
pH 5.57+0.43 5.20+0.79 5.04+0.04 4.96+0.2 4.83+0.05 N.S.
Acidity 0.0170+0° 0.0284+0.0006°  0.0408+0.0006°  0.0462+0.0005°  0.0536+0.0006e 8.269
B p <.001
N.S. : non-significant
Table 5. Color values of acorn starch mook added with green tea powder.
Samples
Control Gl G2 G3 G4 F-value
L 47.19+0.03° 45.63+0.01° 43.64+0.05° 42.97+0.01° 41.14+0.02° 1486
a 2.80+0.01° 2.51+0.07° 1.86+0.12° 1.80+0.11° 1.73£0.02" 28527
b 12.69+0.09" 15.11+0.05° 15.56+0.01° 15.76+0.02° 15.98+0.03° 85.027
B p <.001
Table 6. Color values of acorn starch mook with Opuntia ficus indica var. saboten powder.
Samples
Control 01 02 03 04 F-value
L 49.19+0.03° 44.01+0.04° 39.74+0.03° 37.90+0.13° 36.54+0.08" 3748
a 3.11+0.01° 10.42+0.02° 15.87+0.03° 19.31+0.12¢ 20.55+0.06° 60.70"
b 14.23+0.03° 9.18+0.02° 5.99+0.02° 4.32+0.06° 3.01+0.02° 73.107

*k

T p <.001
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of 7} w¢oH =3 £ Ahg] IUMETE 79
FH(p<0.00) .2 YopAE FEe E?&‘\E‘r. o] s} %réﬂr

gy o] REHFY Fayel F-9 IF& vA
Aoz BiE Na HS$} Kim K(2002)94 Ast 7o
o] Hrige wet TEHFC Hx9 d9d 4
Frhse] dzgRt ZAaie] dopes 9T
Aoz Atgdth FA37d(brittleness) 9] B9 =3¢
A7t F7HEE da2T 2 9t Sk
F93 Aole fAer o9 22 A¥= Youn
KS 5(000)8) A7 Ade} 2o} &34 elasticity)e]
© YzFETE B3 BRg A7ME Fol Yoyt A
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oM N ML I orlr ol
1] rlr o 2

LEERESE

AAR B4

ol met ZEFY g¥Yol ke AHGe
Bl 2#E JehAtHYoun KS § 2000). &34

(cohesiveness)®] A¢- Iap B FArlgo] FyEeLE

Bl A8e Ba G HE BL 0138 Ue
ol =z 2] EEdEY 24g F o wodH

HEE Aoz AR A Y(chewiness) 9] F¢- HE
o] 7HE B2 & dvehilen, 534 BT 3ol
71855 oA 4TS o GIe%7F 7HE Y
Astg Bk

b dz g AUt RES 24

) Wd
Wx Edo] H7Hd EEE]'-’T«] E9E

2 R4 Aole YU SAVHRE ArkPe] Z7h W z3% 2
7= Table 83 #9tth AA(hardness)e] ZA-$ HZE
2ol 3 ¥ % »}EM o, Wz 2 37}
%ol F7HE5E ghol LobAA 047h 315022 71
Overall preferencs-\\[:op,\%‘ Appearance %% %}\_— L‘"E}-LH %1]:]_ ]9]— %]_ o 7_1-1_%1 oH }_%—:7,“—
S O I 2% At BEARY AoelN uxo) Astee 42
S 24 gidoz ARY FPe] BL4F o UOd
Hardness Sour taste
Rt 2S A2 5 YOI 41D A% 2 BHE A
astici ewiness
tHYoun KS 5 2000). -7 A (brittleness) ¥ &=
—+—control —#8-01 02 -*- 03 —*—04 (elasticity)9] 2% Wdx 29 HUbFo] F7HEsE
ol ol 97U Ad eld @3
Fig. 2. QDA profile of acorn starch mook added Opuntia (p<0.05). 2.2 A (cohesiveness) 9] 2 Wiz RO
ficus indica var. saboten powder. A7) 2EEE 229 Fole YPAT 2 2o o
Table 7. Texture properties of acorn starch mook added with green tea powder.
Textural Samples
parameters Control Gl G2 G3 G4 F-value
Hardness 2388.27+276.57° 1592.05+117.00° 1534.08+107.22° 1191.92+167.63"  1011.34:+99.60" 30.142°7
Brittleness 10.55+0.55 11.19+2.35 10.76+1.30 10.68+0.66 9.93+0.40 N.S.
Elasticity 0.81+0.02 0.58+0.23 0.61+0.21 0.52+0.09 0.53+0.12 N.S.
Cohesiveness 0.09+0.02 0.10+0.03 0.12+0.20 0.12+0.04 0.13+0.03 N.S.
Chewiness 192.83+57.44 124.88+32.16 157.03146.11 76.19+£19.88 72.07+9.54 N.S.
B p <.001
N.S. : non-significant
Table 8. Texture properties of acorn starch mook added Opuntia ficus indica var. saboten powder.
Textural Samples
parameters Control 01 (0] 03 04 F-value
Hardness 1806.04+112.88°  1432.23+56.16°  1219.75+144.89°  1025.92+5.42 737.50£77.13 57.385
Brittleness 9.16+0.82 10.30+0.86 10.10+0.99 11.18+1.87 10.35+0.28 N.S.
Elasticity 0.70+0.17 0.60+0.20 0.54+0.12 0.59+0.17 0.31+0.05 N.S.
Cohesiveness 0.11£0.01 0.11+£0.00 0.09+0.02 0.10+0.01 0.11+0.12 N.S.
Chewiness 146.90+40.19° 96.59+31.31° 64.91+18.68" 63.50+16.80" 28.1318.18 9.0417
" p <01, R p <.001
N.S. : non-significant
A2z H5E A #2238 A3E(2007) - 350 -



TS FA gon ¥d FFS BAL FIFHA
atole LA THp<0.05). A3 (chewiness)] Z-9- ¥ d
2 BT Aol FIUESFE FAS] oA A
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& YAt 34 (chewiness) ] =3}
A7 A Bk qz2F9 #hol FobA op3 7}
g a9 02 29 HlEdes 179
Azste Aoz 2Ach @394
(clasticity) 8] ¢ Baro] A HWA kY AF
Bt A (hardness)e] 74+
o] FAJtHHEA EolRoH EHZ-TLO] 7+
R o) ® -2 9kastringency)9] 2% ol
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AtsEth AurER]
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A5 E(overall preference)<]
GERRE, X3 A7HE B
oz Uehdch mebd B

%7t A%E HE Adcolone] F¢ HAZ dEE  SBA A% 2RISR 53 Edo] AriHel £EF
BoiE 15% A ETo] HA7ME G3o] 7B =& i 5 {9 548 AZUA Hx BE2Y JisdES
< YEeR ATk 9] (appearance), FFW|(flavor) F &5t el = = AL 1.5%9 =3 BEdo] F71H G3
(bitter taste)?] ALE 1.5% =3 EZo] A7ldE G37} 2 AR H"ETH
Table 9. Sensory characteristics of acorn starch mook added with green tea powder.

Sensory Samples

parameters Control Gl G2 G3 G4 F-value
Color 5.25+2.03" 5.59+1.65" 6.30+1.56 6.30+1.68° 4.81+1.67" 3.8297
Appearance 5.41+1.91 5.56+1.67 5.81+1.69 6.04+1.77 4.81+1.73 N.S.
Flavor 5.19+1.78 5.11£1.70 5.3341.39 5.41+2.06 4.33+1.73 N.S.
Bitter taste 5.04+1.53% 4.4142.41° 5.37+1.88™ 5.67+1.49° 3.6342.54™ 4394
Chewiness 5.33+1.59 4.96+1.99 5.04+1.56 4.78+1.31 5.22+1.87 N.S.
Elasticity 5.15+1.75 5.41+2.14 5.30+1.79 4.85+1.26 5.26+1.75 N.S.
Hardness 5.15£1.56 5.07+2.00 4.67+1.44 4.41+1.47 5.11+1.81 N.S.
Astringency 5.22+142 4.33+1.57 4.63+1.60 4.89+1.71 4.11+20.8 N.S.
Overall preference 5.37+1.33¢ 3.93+1.52° 4.41+191% 496+1.74 3.22+1.67 7.144
Tip<ol, p <.001
N.S. : non-significant
Table 10. Sensory characteristics of acorn starch mook added with Opuntia ficus indica var. saboten powder.

Sensory Samples

parameters Control 01 02 03 04 F-value
Color 4.30+1.68* 5.93+1.82° 422+1.67* 5.67+1.66° 5.04£2.19% 4.906"
Appearance 4.81+1.84 5.74+1.93 4.78+1.53 5.74+2.07 4.8142.24 N.S.
Flavor 4.44+1.34° 4.52+1.85° 4.70+1.38" 4.78+1.65™ 5.11+1.50° 0.761"
Sour taste 3.30+1.94° 4.37+2.02° 4.56+1.78° 526+1.72% 5.63+1.25° 7.0517
Chewiness 5.44+1.93° 4.93+1.88™ 4.5242.14™ 4.07+1.73° 3.15£1.85° 5645
Elasticity 6.04£1.77° 5.11+1.76™ 4.78+2.04° 437+1.76° 3.07+1.59* 9.928""
Hardness 6.00£1.44° 4.78+1.53° 4.59+2.01° 4.30£1.79° 3.56+1.99" 6.849
Astringency 4.48+1.67 4.74+1.70 5.0441.79 4.2242.15 3.78+1.95 N.S.
Overall preference 5.44+0.97° 5.70+1.44° 5.26+1.81" 4.44+1.58° 3.5242.12° 8.0107
" p <01, ™ : p <.001
N.S. : non-significant
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