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Effect of Partial Replacement of Rice Flour with Black or Brown Rice Flour on
‘Textural Properties and Retrogradation of Julpyun*
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< Abstract>

This study was attempted to investigate the effect of partial replacement of rice flour with black or brown
rice flour on texture properties and retrogradation of Julpyun(Korean rice cake). In sensory evaluation, the
Julpyuns replaced black or brown rice flour 20% had high score in color, flavor and overall acceptability not
including mouthfeel. As the result of the measurement with texture analyzer, hardness, gumminess and
chewiness of Julpyuns tended to decrease in proportion to the amount of black and brown rice flour in the
formula. These results implied that the degree of retrogradation of black and brown rice Julpyuns might be
low. Julpyuns replaced with black rice were a little lower than those of brown rice in the hardness. In the
retrogradation speed by Avrami,s equation, the rate constants of Julpyun replaced black and brown rice flour
was lower than that of milled rice, resulting in delay in firming.
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2. Amylose 8t& U £E=427|4 (Water

absorption index)

wojel Huls 27 (Y food mixer, FM-
00W) 2 By, Sule AFur[(AR-FA A
7], 871449 Model RAT 2)2 Zajo] A5
o] e MAE AABIY EH3t] 100mesh Al
EFAA Juliano®] #HHE(1971)0l 23t amylosed
%S BAsqgoh & EFAE 100mg o 95%
ethanol Iml IN NaOH &8 9miZ 78l = &
oA 1087 7FE 33171 % 100ml mass flaskel] B
2 FRFE AT o] £ smiE #F IN acetic
acid 1ml, 02% iodine solution 2miS 7}8tZ 100mlE

oz 20 7F A2 HFA]E F gpectrophotometerS
ol4 62nmolAM FFEE FAHIATt EEFME
7} amylose®} amylopectin (Sigma Co, US.A)S A}
3t AT FEFFAF(WADRE 51,
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2 EH 8t 60mesh A F3}AA Anderson®]
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<Table 1> Formulas for Julpyun replaced with black rice or

brown rice
Replace; illed rice | Black or brown
:stio(;loe)m Ni'louelr(g) rice ﬂoiﬁg) Salt(g) |Water(ml)

o 300 0 24 45

20 240 60 24 45

40 180 120 24 45

60 120 180 2.4 45

80 60 240 24 45
100 0 300 24 45
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A% ng& 83 loge(EL-Er) o t94] grapholl A k&
Tatg.

10. SHIXNL

AYAH folYe SPSS progam o -3le]
¥4, Duncan®) RS AASOE S,

1. Amylosegtgl & 25X (WAI)

nZ & 4 len dn g wWeRh ot e gt

By st %(1999)94 AFAME Zu]g
+ @ulel Hsf ofZF W goE By HAG o
Znle] 7% 55%, 85% TOE @& amyleed
< Bo7|k SHedl (Togar 1904) & 2ET|=
_/’:
FAF(WADE ¥v] 206 Fv] 245,
Ll P AvEg ot &2 ke B3
o o] 71;% A3E Zu7t 24% AE ZHe B
2 duly } 232%% EAvhke dEE F(199)9 B
¥

W, Fv] g #@ve €dn 7R ME=
(Table 3y%} 2t} LY ¢ Z79 L3to] 1846
o2 Y 5(199)0] B2 Zu)e] LH(2406~
266) Boh © wtoen #Huls= =AY (5735) %
H]S=3E 249l 57978 BTk H249 A=E e
Y agke o7t 055 #o|7t 3212 uehgon
w3 AxE JeRE bgte S 094 &y
7t 21208 Bk F28 A L3k E0)7t 5201
2 29EY ) o Eoliiy ok Myl &
2 39 A&He] oy EgAEdAs Mo

<Table 2> Amylose contents and WAI of the rice samples

AHAEY amyloseBF Z FEFTFAT(WAI
S 2R3} (Table 200 JERIQTH duizoz Raw material Amylose(%) WAK%)
HHEZ 2 amylose TS 16~29%9] WIS el Milled rice 18.71 2.06
Yo B AgoNE: wust 1871%, &v7) Black rice 1598 245
1845% 2 Z2AHYT Zul= 1598%E e WE Brown rice 18.45 225
<Table 3> Color values of the rice samples used for Julpyun
Raw material Grain Powder
L a b L a b
Milled rice 71.01+0.55 -1.19£0.11 16.98+0.35 .95.661+0.34 -0.37£0.01 4.14+0.04
Black rice 18.461+0.32 0.55+0.03 0.9410.10 52.0140.13 10.96+0.16 -1.12+0.11
Brown rice 57.97+£0.16 3.21+£0.04 21.20£0.15 89.31+0.18 -0.02+£0.01 9.55+0.06

Mean=+S.D. of triplicate determination
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<Table 4> Moisture contents of Julpyun with the replacement of different amount of black rice or brown rice’

Replaced rate(%)
Sample
0 20 40 60 80 100
Black rice 51.82° 52.03° 52.41% 52.82° 52.99° 53.51°
Brown rice 51.82° 51.99° 52.01¢ 52.25% 52.43° 52.72%
Means with the same letter are not significantly different in p<0.05
<Table 5> Color values of Julpyun replaced with black rice or brown rice
Replaced rate(%) L a b AR
0 77.63 -1.51° 5.86 -

20 34.33° 7.46° 1.52° 4522

Black 40 27.57° 8.25° 1.45° 52.85
ack rice 60 2056 8.40° 137 54.29
80 17.21¢ 8.85° 0.09° 58.37

100 14.34F 9.39° 0.06° 63.91

0 77.63° -1.514 5.86¢ -

20 7477° -1.334 4924 6.44

B . 40 7321° -1.25¢ 5.26¢ 7.13

rown rice 60 71.29° 0.55° 8.88° 8.95
80 69.42° 0.21° 1022 11.42

100 66.53F 0.49° 13.97° 14.11

Means with the same letter are not significantly different in p<0.05
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E0ER Aol IA WA Aoy diAy
7hgell wet | ARE 548 3ok
AFHF 29HE et
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23] A (cohesiveness) <
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<Table 6> Scores of sensory properties of Julpyun replaced with black rice or brown rice
Replaced rate(%) Color Flavor Mouthfeel Overall quality

0 5.82° 4.45° 6.45° 573

20 6.36% 5.18% 6.18° 5912

Black i 40 5.09° 5.45° 4.02° 5.38°

acknee 60 436 427° 3.18° 391°

80 291° 3.73¢ 2.82% 3.00°

100 227 3.64° 2.45¢ 2.64°

0 5.828 4.45% 6.45% 573

20 5.73 5.00° 5.34° 5.36®

B . 40 5.828 4.64% 4.45° 491°

rownnce 60 4360 4.09° 336 3.64°

80 345° 345¢ 2.63° 2.27¢

100 2.45¢ 2.55¢ 2.55° 2.18¢

Means with the same letter are not significantly different in p<0.05
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<Table 7> Changes in the values of texture parameters of Julpyun replaced with black or brown rice
Replaced rate(%) Hardness(g) | Springiness(cm)|Adhesiveness(g)| Cohesiveness | Gumminess(g) | Chewiness(g.cm)
0 217.3% 1.02° 2.1e 0.60% 118.6% 115.1%
20 200.5° 0.99° 3.8¢ 0.58° 109.2° 1063
Black i 40 190.3° 1.04° 10.74 0.57° 92.4° 89.5°
ackmee | g0 130.9¢ L11° 13.6° 0.55° 75.8¢ 73.14
80 125.2¢ 1.15° 20.4° 0.55° 70.54 67.5%
100 118.0° 1212 32.8* 0.54° 69.2¢ 63.4°
0 217.3% 1.02° 2.1¢ 0.60% 118.6° 115.1%
20 210.3% 0.99" 10.1° 0.59* 121.3* 112.22
B , 40 197.3° 1.00° 10.9° 0.57° 104.1° 103.4°
TOWILOCE 1 60 180.0° 1.10° 18.12 0.56" 89.4° 87.8°
80 151.1¢ 0.99° 19.2° 0.55° 2.4 80.5%
100 138.1° 0.96° 21.6" 0.55° 75.24 72.14
Means with the same letter are not significantly different in p<0.05
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<Table 8> Comparison of the Avrami exponents, rate
constants and time constants of Julpyun
replaced with black or brown rice

Replaced Avrami Rate Time
rate(%) exponent constant(k) |constant*(days)
0 0.721 0.201 498
Black | 45 | 0815 0.173 578
i 10| 0911 0.131 7.63
Brown | 40 0.751 0.180 5.56
rice | 100 0.972 0.137 7.30
*1/k
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