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The Physicochemical and Sensory Characteristics of Jook Containing
Different Levels of Skate(Raja kenojei) Flour
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Majors in Food and Nutrition, Division of Human Ecology, Mokpo National University, Muan 534-729, Korea

Abstract

This study examined the effects of added amounts of skate (Raja kenojei) flour on the physical and sensory properties,
and consumer acceptability of Jook. As the level of skate flour increased the L-values and b-values decreased, and a-values
increased. The Jook also had higher viscosity and lower spreadability values as the amount of skate flour increased.
Sensory characteristics, such as color intensity, viscosity, nutty taste, and off-flavor increased significantly with the
addition of skate flour. A consumer acceptability test indicated that the 3% skate flour group had the highest overall
acceptability, appearance, flavor, and texture. In conclusion, to enhance the quality of Jook, a 3% addition of skate flour

would be the useful.
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Table 1. Formula for skate(Raja kenojei) Jook (Unit: %)
Samplesl)
Ingredients
C 1-SF 2-SF 3-SF 4-SF
Substitution powdered milk 51.28 50.64 50.00 49.36 | 48.72
Skate(Raja kenojei) flour 0.00 1.00 2.00 3.00 4.00
Waxy rice flour 22.44 22.44 22.44 22.44 22.44
Brown rice flour 16.03 16.03 16.03 16.03 16.03
Sugar 9.62 9.62 9.62 9.62 9.62
Salt 0.64 0.64 0.64 0.64 0.64
Water”(mL) 220.0 225.0 230.0 235.0 240.0

Y Samples are C, 1-SF, 2-SF, 3-SF and 4-SF : Skate(Raja kenojei) flour were prepared with the addition of 0% to 4% Skate(Raja kenojei)
flour of substitution powdered milk.
) Water added in gruel preparation to have 92.0% moisture.



18(2): 207~213 (2008)

T A7 v)&nhE dEjste] wj#etdth o] £ v
2 ZA 31 0%, 1%, 2%, 3%, 4%= w3t 7
< 7 A5 5 S nestd £ 7F ‘6‘&01
92.0%7t HEE zﬁzéo}ﬁt}. gol F¢¥ 11 29 7
T3 Ase 5 W18 cm x 9 cm, FA YT E, )
o] Wi, o|& Hx9] 3 Fx(12¥)Z 1023t ogAZ] st
Zdo] E(AK 2080, Rommelsbacher Elektrohausgerate GmbH,
Dinkelsbuhl, Germany)oll &3 E11 4% 3 &< v, 34
BEE EFojdd) 28 B9t o st ZHd sk <t
0] E}Qrcﬂl 8 X REF A8 AoFAey, =
2% S FAZRRINGL oA 7HA] B0l 9 FHle &1
& 57 2—: Hed S dArehr] < 3083 mi| A, &
= W35S Zo|7] Y3 Ax 3 SA] H2B(E%, 151, F
213)71 AR, R, Aol "3dTh

4. AE W

1) 22| &4 dAL

AellA AzE oA 7HA] Fo S g 284 54 4
b2 9 pH, 94 2 H74E 2359t S0 59 A

T 242 AAA(Chromater CR-200, Minolta, Japan)S ©|-&
3R, A=A cello] ] =& 715 Aol BE(L, lightness),
22 &(a, redness), 32 (b, yellowness)éhs S 3IAUTE A

&= 3 Adle 3o FE& B2WddA 7AW 40TE 25 A}
2319t 2o =9 pHE AOACH(AOAC 1984)a g5t
o] Zol& 15 g2 100 mLe] S5 &7 €3 Bag Mixer
(Model 400, Interscience, France)Z T2 3Hspeed 7, 2 min)s}
3L 3083 A2olM RS & A5 2] pHE pH meter((EA
920, Orion Research INC., U.S.A)E Al-8-3l A3t
Z.o] o] AH7| X Z(apparent viscosity)= | & TE 3
4g g] flsle] violFe] JHE ¢FvlE I¥E Y 4
2o Hkxsle] =9 &2%7} 60T7F H= W Brookfield
Viscometer(DV-II, Brookfield Engineering Laboratories, INC.,
Middieboro, MA, USA)E Al-&-3l Sl AlRE ¥€3
£ FAIE o] 83l 8 mLE 33 spindle> SC 213 A}
€34t} Spindle?] 3)A £E+ 20 pmlE 3] 18] A
' A|FON FAEE 33 e S35t Aoz vER)
ATk A= g2 ol Aol olsf Ttk

A =

7(cps) = Shear stress (dynes/cm’)/Shear rate (sec™')

=3

2ol F2o] HAAL line spread test W o =2 =38l
%, 35 g9 AIB(55T)F 2HYe 2 28 43 ¥ 150
A F, PEL Solgela Hdo] BE THS, 47ue) 3
Aol & Ao HERE F3ith o 59 E24 54 4

Zo] B H7} 2o £4 54 209

A A BE AlRE gl 4314 2ReqT) £,
2nE) 23779 A FAE 43 wHEsich

=D

&

99} dg Yo Axd ol 7R Sl A Hs
= o] A Al7] 8-71(8.5 emx5 cm)©]]

A5 (55+5T Fol & ol FsdAtad S

Al AGEA AASHETE 24 AR 7]e dersta A g

7}
Al X}Eq “*‘ZF* Tt oM, Hrt Alold] 912 ?%]% 2= 9]
2

50 g/m o

7} % (intensity of color) &, @A 5
Qo Z= HA(viscosity)S B7FBIE o, & S0 ==
&t h(nutty taste)™} ©]3 (off-flavor)E F7FslR 1L, 7}
= 08 1% AE(-thde) ol Aol o=uws B
o] FTolIThE AFEBAT: WAAE 38 A7 43

3) &blXl =2 BA

Fo] Bure] Wyl SFo] WE Fol Fol VlaEE 2A}
37 g 2HA A AHeE AsE o) BET gé
Bael A W HEE M £EOE el FHHT

Fo] B A7} o] R 19 v] &) ARE ofu] 4PL

$8) Fol Fo) G} Aol vl S Fstm 71 EEA} HE WL

Zetalal aulat 7152 A AelM AslEit. 7l 5E
Axbe A Ao AFH FoJF Folele Ao B

 30~50t9] FH 502 Aoz AAEATh AL
Eot o] & R2Hd gol & fA|stlon, A4
LT Fo] o] Wed EA HIt Al sUEE=E 55T
A ABE AAEETE AEgE 9 40 g¥ FolR(3.5 cmx5
cm)ol go} A U3)& ZekaE AF 3749 A A4S
At} 2+ A7 &7 dEHEA A3 Al Ak <A2E &
ABIR I, Al g TR x5t AASERH. H7F &=
2 AukA el 7] 3 E(overall acceptability), 2]¥(appearance),
&) (flavor) 2 A 3Htexture)el] & 71EEH oM, H7F A
TE 94 715 HE(1=t"3] Bol dof gl 9=thd3] &
o] Folglthg AM&3ITh

5 =4 X
A3 Ail= SPSS(Statistics Package for the Social Science,



210 A7 3

Ver. 14.0 for Window) package® ©|-83dl Ho & ¥+ H
25 T8, ¥4 £4(ANOVA)# Duncan®] Th3 ¥ ¢ Al
A*H(Duncan's multiple range test) 2.2 EA A fo)AE A=
Elii=d

o
%

An

oy =
2,
a
iz
1o
1©
re
X
M

2 Table 291 YEhD vlo} o] 4
2 5.34%, AL 76.60%, ZA AL 2.08%, 3
< 14.15%, ©T3}E 1.90% ©|ATt.

Zo] Fo] Ax 23 ZAulE Table 37 2t LGS =
e A3t Fo] FE9 HrlEo] FTUESFE felHoz ¥
obA M BMEZ} TAdhes A BAY. agke] A Fo] ¥
2ol Hrbgo] TS E FolAd FATr) 47t FUkkeE
AL g Uelton, ti2FoA 71 Skt bgk To ¥
T 7l Bold4E Yold FNTT) foFHoz i
sl e, 4% Hrlzol 71 2kth Lee DH(2004)2] AT
N Ae] Hrte] F/HEFE Lt 748k, agkd) bk
2 F71 1 St =, WS} aghe B A Ayl vl
3 Aolglont, bghe the AFE Jehith 29 A%
= pH, B9 TF9 & 2= Tol T2 932 A He
(Owen R 1996), o] B¢ Hrl2 dld ko] Zrlo
w2 amino-carbonyl browning 222 Ao 2 o] EA HE
AL Z(Kim et al 2002) A2HT},

3. pH

Zof B Frlgel ©E Fo 9] pH Table 4 e}
WA Fof #F Hrtee] Sl wet pHYt S7kske
78S JERAI T A 2ARR AV R uhE 2o A S

28 %

KoMl ot RAEREE

Table 3. L, a and b values” of skate(Raja kenojei) Jook

Samplesz) L a b
C 77.23+0.03" 1.89+0.13° 19.12+0.04"
1-SF 75.38+0.05" 1.9240.1¢ 18.04+0.1°
2-SF 74.62+0.04° 2.07+0.12° 17.74+0.03
3-SF 71.60£0.02°  2.15+0.03° 17.32+0.03"
4-SF 63.24+0.03° 2.34+0.13" 16.26+0.04°

" Mean of four replicates. Means within a column not sharing a
superscript letter are significantly different(p<0.05, Duncan's mu-
Itiples range test).

® Samples are same as in Table 1.

A AN BRo) 71l whet pHYL Fadhs % B

=dl(Yang et al 2007), ©] 22 pH 74 AL & 40
B -S ZAFBPA, o] gluconic acid, glyceric acid, deoxy-
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%o o] A, HAALS §3 3 A3 Table 59 2.
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Table 2. Proximate composition of skate(Raja kenojei) flour (%)
Skate Moisture Crude fat Crude protein Crude ash Carbohydrate
(Raja kenojei) flour 5.34+0.25 2.08+0.43 76.6020.41 14.15+0.55 1.900.12
Values are meantSD.
Table 4. pH of skate(Raja kenojei) Jook
Samples” C 1-SF 2-SF 3-SF 4-SF
pH 6.71+0.01° 6.73+0.11° 6.75+0.31° 6.85+0.23% 6.93+0.11°

b Samples are same as in Table 1.
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Table 5. Viscosity and spreadabilityl) of skate(Raja ke-
nojei) Jook

Samplesz) Apparent viscosity(cps) Spreadability(cm)
C 2658+0.04° 8.13+0.25°
1-SF 3140:£020" 7.88+0.45
2-SF 3540:+003" 7.71£0.45"
3-SF 3780+0.01° 7.3240.51°
4-SF 3790+0.26° 7.0120.13°

" Mean of four replicates. Means within a column not sharing
a superscript letter are significantly different (p<0.05, Duncan's
multiples range test).

2 Samples are same as in Table 1.
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Table 6. Sensory characteristics”” of skate(Raja kenojei)
Jook

Samples’ IC VI NT OF
C 3.40° 3.42° 3.44° 4.51°
1-SF 4.15° 5.12° 5.08° 4.62°
2-SF 441° 5.55° 5.56° 4.70°
3-SF 545° 6.11° 6.10° 5.12%
4-SF 5.49° 577 5.93* 6.73"

Y Mean of four replicates. Means within a column not sharing a
superscript letter are significantly different (p<0.05, Duncan's
multiples range test).

2 IC: intensity of color, VI: viscosity, NT: nutty taste, OF: Off
flavor

Y Samples are same as in Table 1.
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Table 7. Cunsumer acceptability scores’ for skate(Raja
kenojei) Jook

Samples” acc(zgzggity Appearance  Flavor Texture
C 425" 5.32° 5.21° 5.35°
2-SF 4.53 5.52° 5.30° 5.61°
3-SF 5.41° 6.13° 5.68° 5.98°
4-SF 537 5.77° 5.26" 6.01°

" Mean scores of 50 panelist. Means within a column not sharing
a superscript letter are significantly different(p<0.05, Duncan's
multiples range test).

? Samples are same as in Table 1.
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