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Quality Characteristics of Starch Oddi Dasik
Added with Mulberry Fruit Juice
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Abstract

This study was carried out to investigate of the quality characteristics of the starch Oddi Dasik(MSOD)
manufactured with various addition levels (0, 5, 10, 18 and 28%) of mulberry fruit (Oddi) juice (MFI), with
various levels(55%, 50%, 45%, 37% and 27%) of sucrose syrup, and with the ratio of rice powder : mungbean
starch (1:4) according to the traditional Korean Dasik (a kinds of cookie) methodology. The nutritional
components of Oddi and MSCD were examined, and sensory evaluation and physical tests of MSOD added
MF]J were conducted. The results are summarized as follows. In Oddi, the contents of moisture, crude fat,
crude protein, crude ash, and vitamin C, and the levels of acidity, pH and sugar were 88.45%, 0.245%, 2.23%,
0.88%, 53.20 mg%, 8.00%, 4.41 and 11.0 Brix%, respectively. In MSOD (Oddi 10%), the contents of moisture,
crude fat, crude protein, and crude ash, were 22.8%, 0.117%, 9.2% and 0.8%, respectively, and were all
increased with increasing MFJ amount. In MSOD (Oddi 10%), the contents of Ca, Mg, K and Fe were 63.2
mg%, 70.9 mg%, 3760 mg% and 7.7 mg%, respectively. and were increased with increasing MFJ amount. For
the establishment of the additional amount of MFJ, sensory evaluation and physical tests were conducted. From
the total characteristics of sensory evaluation, the MSOD with 10% MFJ was judged as the best. Color L and
b values of MSOD significantly decreased and a value increased with increasing MFJ percentage. Hardness,
gumminess, adhesiveness and chewiness among the texture characteristics of MSOD were significantly increased
with increasing MFJ amount. However, there were no significant differences in springiness and cohesiveness of
the MSOD. In conclusion, the optimal added amount of MFJ for the manufacture of the MSOD was proposed
to be 10% of the total weight.

Key words : starch Oddi Dasik, mulberry fruit juice, sensory evaluation.
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4) eXjFol A7kd 52 c}qq Ax3TA
EFHL/ES} 93 27T : 19 Hg2 4
40 mesh Ao WyaEa, AlgS 7—‘.’7‘ 55%, 50%, 45%,
3%, 21%, LUYF 21‘21‘ 0%, 5%, 10%, 18%, 28%,
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o) AFF AF 3 nY AW A AR LF
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KI2003). 9 579 AT B3 F 2 434
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3. QLIFO0| &JIE sUCA9 F& HAL
1) 2rFol 37ke mdche] i E 4
euFel A7tE mgY AUGE F T8 £
A, ZPH(AO0AC. 1996), 238 FFe 4zt 4
teAzY, Soxhlet:&W, Kjeldahly, 3]sy

(AOAC. 1980)0.8 BEAsgTh

for the manufacture of starch Das:k added with mulberry fruit ]ulce ’
: A—-—c“ — v e

Small green bean :

 starch bdwd’er SYNP Cigric acid
240 60 165 0.3
240 60 150 03
240 60 135 0.3
240 60 11 03
D5 84 240 60 81 03

:: D1: mulberry fruit extract 0%
D4: mulberry fruit extract 18%
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Y D2: mulberry fruit extract 5%
? D5: mulberry fruit extract 28%

¥ D3: mulberry fruit extract 10%
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2) 2YFo] 718 Sadaly 2713 R

LY Fo] I7tE 55T g Brd e 1A43
3 F ICPY 9z EXATHAEFTYES 199%). 5,
ANBE 550TAA 4417 B FNND F 02 N
HNO; & o] &35t 100 mL2 F&e & AR
. 42 ICP(Inductively coupled plasma, Jobin-Yvon
Model JY 38 Plus, France)E A}&-35lo] Table 29} -2
x7@o2 3Tt

3) £riFel AAH Skl R

B3R 292 £98 Yoy 1082 1849
3 AA AL 2F 2/ B0l e AFEE FAFA
of 7t2 35 cm, A& 1.5 ecm® 92 & Az, g
B AY ANse By BUdE B2 49 IT7A
S 128 & Of ARE Bl sgt #5F
AL 78 AEYL AL3gD ERo) AEeE,
S5 5842 52 %‘i)\a FEE 3. Brt
FEL  M(Color), =H(Taste), ZZF(Moisture), 3Fv]
(Flavor), FXZ&&(Softness), Xofo} uwigt 24
(Adhesiveness), 7 5% (Hardness), 4314 (Chewiness), X A
] 713 %(Overall quality)2 st}

4) 25150l Frle ZRd Al B4 54

of A7 ggg Az F AL FLAN BAD
% Texture Analyser(Dazone Korea, Model TA-XT2,
England)& AM8-3le] &390 n] x4 L Table 3
%} 2t} TPA(texture profile analysis)o] ]3] two bite
compression test 3% W& ZYste} FFEg H}Axn
Z+ ANZo) ¥ A X(hardness), )7 A(britileness),
74 2/ (adhesiveness), €% A (springiness), S A
(cohesivness), A (gumminess), 43l A)(chewiness)S =
Astdd.

5) 2YFo] e 55T e A% &4
LY F7F 949 MxE A x| (Spectro Colorimeter

< 7MY mEeduy e FE584 #% A7

Model JS-555)% A183kd) SASGAT 7 8 L
5), a@AE), (FAE) %S 38 248 F 1 B3
oz YT LEe 9EE UEH tax Fa
& B, ek S48, bk F4, bs P L
SRS

4. SHHAE|
2 A 4ol a3 538 2 #sPA 2T
£ Duncan®] ©FE$Y ZHS(Duncan’s mulnple range
test)o] o3} w4 AFE FFev, RE A A=
= SPSS package9} SAS/PCE A& o}ﬁ:}(q}@# 2000,
AEG 1998, £edF FHE 1999, A&7 1999).
. @ o na
1. 2rlo| Yy
el FE, A, 2o, 238 AT Table 4
of AR vk} 2ol 7 88.45%, 024%, 2.23%,
oss%dt}. e} T2 d R &3t BV, BE
H] 5/ (Food composition table 1996)3} =.
S AFE E791.5%)% ERA01.2%) 8
B2 (84.6%) = FASA Y. =A
271(02%) % AR LY BRE A
) EFHH04%)EE L7 THE gtk =
9 AeE HEA13I%RREGE 174 7HE w3 )
271(08%)¢t EFWMA0 %R 34 7HEF =
o 23 qFe ARE F704%9 B
04%) Bz 2w} 7HEF 3 EFWE02%) Bt 44
7V =3kt
HERRl C, A%, pH, 3=+ 47 5320 mg/100g,
8.00%, 4.41, 11.0 Brix%olQt};. v C FF2 |
T 27199 mg/100g), E-EAH28 mg/100g), EFwel(13

:\'}2 rlo rr

¥ off 1t S o 4R
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Table 3. Operating conditions of TA-XT2 Texture
analyser for measuring the texture of starch Dasik added
with mulberry fruit juice

Table 2. Operating conditions for analysis of mineral by Parameter Operating condition
ICP Test type TPA test
Nebulizer pressure 3.5 bar for Meinhard type C Measuring type Two bite compression
Aerosol flow rate 0.3/min Deformation ratio 50% !
Auxiliary gas 0.3/min for multielement analysis of Plunger type Cylindrical type (#50 mm)
aqueous solutions Sample size 35 x 15 mm
Cooling gas 12L/min Probe speed 1.0 mm/s

@I ARHA A2D #5505
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mg/100g) S H]A(Food composition table 1996)3] .
g MFFL7IRTEe $3AT EE&A B i
e ¥ FEIAT B 1FE (19992 249 ¥
Bl CRPol TANTe 184), ZE 15w} AHF ¥
o3 B33P Kim HB 5(2003)2 BUF e+
g, B0l I ‘:.»] HA4FHE= =2 A sucroseS ¢
52 AR F& Aoz yeht o] ZRE wiAAA
o 3= AE Zﬂ?f—"ﬂ N0 £ LAZA EEF T
QL AOoZ xHelti BRI

2. QCIZ0]| M7= Surjalol =3 Wy}

1) 26lFel A7 HdgAY dadE

2OF A7 949 AWPRS Table 59 Zo] £
&g A7A g SeGAMEDY 48, 29
93, =A%, 2389 FFS 44 203%, 0.112%,
88%, 075921 2% or]&Ed HylEko) BSLE

'I‘able 4, Chemlcal romposntlon of mulberry(Ficus-4x)

Ficus-4x
Mmstute (%) 88.45
Crude fat (%) 0.24
Crude protein (%) 223
Crude ash (%) 0.88
Brix(%) 11.00
Vitamin C (mg) 53.20
Total acidity (%) 8.00
pH 4.41

Table 5. Chemical composition of starch Dasik added with
mulberry fruit juice

F$RAR - 3

Adx - A - Aa A 77
Z7lste Ages oUF 28% ISt o9 F&E,
zowa Ay, IR FFL L 259%,

0.126%, 9.7%, 09%=2 Z7}stgtt. Jevg o
e Astis F9FA Aole

15 e

JEA ghgkeh.

2) 201%o] VA H¥x o] FolA

29 B9 7172 $FE Table 63 ‘Q‘:‘r eYF
< #ArteA e g FUATEEE ZE 546
mg%, w24 482 mg%, TLEFEF 1569 mg%, AE
6.7 mg%, ¢ FFoH UFY FUMFo) FIMAFEE
Loz ZyHol oYF 28% AU a9 Zw
2 87.1 mg%, vtavl4 740 mgh, XEFE 616.3 mg%,
HE 103 mg%2 S7H8HA

3) e¥iFel A7k wF gAY H57
37t

L8Fel A7te H92
Table 73 2t}

2 A(color)T Hitaste), FU](flavor)dl]l die AT =+
Gol&al Aol oy BF UF 10% F7H Al
871 /A3 A47 3ttt £ A E(moistness) = &
gFd 28% @7t A EEFSIAA 18%, 10%,
5% wog FA dopA ouF AvbEol Wolds
2 223 Fx7 ol g € 7 AUTHp<0.05).

Bele FT(softness)® HEHT BES} 22 3T
o2 90% 1028% B/t Tl A Uehga v

Aol 9%

949 AL B

Table 6. Mineral contents of starch Dasik added with

Crude protem Crude fat - Crude ash mulberry fruit juice (mg/100g)
. ; % %) (%) Samples Ca = Mg o K Fe
D1  20.3+5.09 0.112i0.001 8.8+0.19 O.7i0.01 D1Y 56441028 482+12.01° 156.9+28.12° 6.710.14°
D2 208+327° 0.116+0.003 9.1#020 0.7£0.03 D2 64.1413.35° 54.9+10.58° 310215031° 7.6£1.02%
D3 228+4.04° 011740001 92+024 0.8+0.07 D3 632+1087° 70.9+1841% 376.0+38.15° 7.7+2.15
D4 23.745.16° 0.124+0.001 9.4+038 0.8+0.06 D4 73341523 70.5+14.68"° 529.0+40.03° 9.9+1.91”
D5 2594538  0.126+0.002 9.74059 09+0.12 D5  87.1+1553" 74.0+17.61° 616.3+38.75" 10.3:2.26"
F-value 15.23* 1.45 1.80 1.72 F-value  26.32** 20.56%* 19.85* 17.16*
D1 : mulberry fruit extract 0% U D1 : mulberry fruit extract 0%

D2 : mulberry fruit extract 5%
D3 : mulberry fruit extract 10%
D4 : mulberry fruit extract 18%
D5 : mulberry fruit extract 28%
» Values represent mean + SD.
Values with different alphabets within the same colummn
were significantly different at p<0.05 by Duncan’s multiple
Tange test
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D2 : mulbenry fruit extract 5%

D3 : mulberry fruit extract 10%

D4 : mulberry fruit extract 18%

D5 : mulberry fruit extract 28%

Values represent mean + S.D. _
2 Values with different alphabets within the same column

were significantly different at p<0.05 by Duncan’s test
*p<0.05, ** p<0.01
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F9 0% AAF Aol A g R v
(©<0.05). #24(adhesiveness)T 7 E(hardness)E 2.
FA9 0%, 5% 7 ol fAez wA e
2UFEE A7FEA e Ho| vustEA Aojo] 23
e 54 B Aoz Algdth 434 (Chewiness)
2 euFEde Aol Fvt B4 Be A4S
oy £ Ao: YA AAAA I
(Overall quality)e 21 10%371& 2ol 73 ¥
o oTF 0%, 5% AN AT FAHA Aol
AU 18%, 28% A7IS ARTE 71557 Bgton
FAHA zol7h AAH(p<0.05). Wk o7 FE&

4) 24 st 29 4

2% A7 o+l & TPA(texture profile analysis)ol
9] ZAX(Hardness), YA 3 d(Brittleness), J&FA
(Adhesiveness), &2 A(Springiness), &3 A (Cohesiveness)
A (gumminess), A (Chewiness)& FHT ZH+=
Table 83 7t} '

A3 (p<0.00D), FAAH(P<0.05), FAH[p<0.05)
A8 ((p<0.0D), §FAG(p<001) T EF 5 IS
o] Be4FE Folxls AZoR FYHR] Aol AN
oy g847 234 o9F AUMF o 94
1 xpel7t flsich

FYstel 1Y 29U 10%% Aok Aol I
e 7154 4ES Adsted 50l gt AL
2 Als ¥

5) £0%F A7 thAle] ME A4

Table 7. Sensory evaluation of starch Dasik added with various levels of mulberry fruit juice

$0% A7t g9 A% ZFE Table 99 Zth L

g e : ~=content of mulberry. fruit “extract{%) ;
Shancteristies DI D2 D3 B Fvalue
Color 5.6(236) 6.0(1.63) 6.9(188) 6.5(1.33) 6.3(2.83) 0.93
Taste 5.2(1.29) 5.3(1.27) 6.3(1.35) 4.5(1.69) 4.3(1.45) 1.07
Moistness 5.1(1.85)° 5.8(1.66)° 6.0(1.63y" 6.2(1.07)%° 6.3(1.88)" 2.09
Flavor 5.3(1.49) 6.5(2.12) 6.8(2.30) 5.9(1.59) 5.7(1.82) 0.94
Softness 5.4(1.50)° 5.6(2.22)° 6.6(2.59)" 6.7(1.16) 6.9(1.89)" 11y
Tooth packing 6.8(2.44)° 6.5(2.68)" 62(2.12)* 5.7(1.88)° 5.6(2.31)° 1.28
Hardness 61271 5.9(2.02)" 5.002.26)" 5.5(1.79)" , 47(2.31) 140
~ Chewiness 5.7(2.34) 5.82.71) 5.1(2.37) 430231 4.8(2.53) 0.64
Overall quality 5.9(2.99)" 5.7(3.10)"° 6.5(2.58)" 4.8(1.81)° 420(1.54)° 135
D1 : mulberry fruit juice 0% D2 : mulberry fruit juice 5% D3 : mulberry fruit juice 10%
D4 : mulberry fruit juice 18% D5 : mulberry fruit juice 28%
Values represent mean + SD.
Value with different alphabets within the same row were significantly different at p<0.05 by Duncan’s test
* : p<0.05
Table 8. Texture characteristics of starch Dasik added with various levels of mulberry fruit jui
Y A : sample .
i Cha.racten$tl$ % ™ = ; R, Yo D5 F-value
Hardness(gfcm®) 6033 +198.01°  419.18+7631°  199.87+130.21° 188.97+90.57 132.37+85.0° 2643
Brittleness 793914216.58"  521.55+202.28° 237.28:67030°  155.19+95.52°  138.791206.95" 2.03
Adhesiveness 0.57+0.54" 0.45+0.30° -0.15+0.49° -0.44+0.8%° -0.57+0.68° 2.16°
Springiness(%) 1.13+0.21 1.12+0.04 1.10+0.01 1.1040.01 1.10+0.00 1.29
Cohesiveness(%) 0.01£0.19 0.06+0.32 0.43+0.01 0.42+0.00 0.640.00 1.46
Gumminess(%) 75.37+11.05" 72.79+34.15" 50.05+11.01° 24.99+535" 17.78+127° 732"
Chewiness(x10°g/cm®)  86.04+13.21° 82.03+40.90" 55.23+12.68" 27.58+6.11° 19.62+1.48° 6727
Dt : mulberry fruit juice 0% D2 : mulberry fruit juice 5% D3 : mulberry fruit juice 10%

D4 : mulberry fruit juice 18%
Values represent mean + SD.

Value with different alphabets within the same row were significantly different at p<0.03 by Duncan’s test
*p<0.05, ** p<0.01, *** p<0.0001

D5 : mulberry fruit juice 28%

S5z 335 A A2l A 5E(2005) - 634 -
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Table 9. Duncan’s multiple range for the effects of starch
Dasik added with various levels of mulberry fruit juice on

D1 85.17(0.69) -0.18(0.06)° 9.69(0.25)
D2 65.23(1.13)° 10.99(0.11)™ 0.71(0.08)°
D3 61.18(0.81)° 11.44(0.76)™ 0.20(0.06)°
D4 60.44(0.96)° 13.37(0.37)° -0.57(0.07)°
D5 53.62(0.75)° 14.30(0.41)* -0.27(0.04)°
F-value 545217 561.86 3364.84"

D1 : mulberry fruit juice 0% D2 : mulberry fruit juice 5%

D3 : mulberry fruit juice 10% D4 : mulberry fruit juice 18%

D5 : mulberry fruit juice 28%

Values represent mean(SD).

Value with different alphabets within the same column were
significantly different at p<0.05 by Duncan’s test

#*% . p<0.001

F(EE)T bFEAE)S 2UFY #Arpol Zrhes
g 47 {932 Yol 23(p<0.001), ag(HAE)
< 20 F A7tFo] FINAEFE $dFoE A JE
W% CHP<0.001).

V. ZE Y Qo

SRR E UG AUEHS 23 Y 2f
ey Areld AR edF Ayt xUd4
AL L B Q7 E A=y

249 dubdyd 2%, pH, 9%, HEW C
SR G mdstgd B7LEE 4 19
2 43 AgE R E2Y 55%, 50%, 45%, 37%,
27%, LIEFL 0%, 5%, 10%, 18%, 28%, Z71E 3%,
TEE 01%E A7tele) AXF Tl gy 2
AR, 5971 BAAAL AERAE A stg

249 £, 24, 2o, I8 FFe 44
88.45%, 0.24%, 2.23%, 0.88%om HlElw C, A%,
PH, 9= &7} 532 mg%, 8.00%, 4.41%, 11.0 Brix%
Pk

LuEggAY JWMPRE F 2% o0UE ArlFo]
BEFS 37tk 2992 oUF 28% A/M Oy
g B, zu9d, 2249, zIn9 FFe #zZ
259%, 0.126%, 9.7%, 09%2 wxFrRt}t Z7ata}
IHY olF FEFTL Al $9H9 o=
YeH}A). ghsr.

do

I o
o o
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e F71d JEL2 2UFY Aol e
& f9Fez Zrtde] oYF 28% AU ©A 9
ZrgS 87.1 mg%, vtavlE 740 mg%, ¥ el 6163
mg%, 2L 103 mg% = ZF R} Zrtetgch

T4 el FEHAL AT A F(colon) T Hl(taste), o]
(flavor)oll tiet AsZ= FYHJA AHole gloyd =
T 2YF 10% #Z/S A87F M8 HAeUh wdth
&3 % E(moistness) 9t FE#¢ B E(softness) = &
T YFE AVgol Bolds4E I FEVF orEY
(p<0.05). 24 (adhesiveness)¥} 7 E(hardness)+= 2T
F49 0%, 5%287F tHaol FY9FE FA YER
t}. AAFHQ 7] S5 E(Overall quality)= ©tF 10% 3
74et Aol 7HF Eo 2O FY 0%, 5% AU
F F93Q Aol AATHP<0.05).

EA A 28T S8 E AS e &
Axy, FAZY, &Y, A4, 8494 52 &
O&d F7bgol g% Bokds BELE /8
Aozt AT gE¥dFR LS LdFd A0t
Foll et F4FA 2ozt ek

A=A agh(FAE)L LUFA vl &
7T E FY9H02 A4 VeI L(EE)E 2
F99 H@rtFol IAETFE FYFHLE A AE] ot
Aoy b(EAE)S 2UFS Artete] gt §239)
174{0}.53 1;}(p<0.001).
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