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ABSTRACT The physicochemical properties and cooking
qualities of four rice varieties (Goami, Giant-embryonic
rice, Baegjinju, Aranghyangchal) which grown under eco-
friendly farming as development of material for chronic
disease tailored instant rice and porridge, respectively, were
investigated. The contents of crude protein, crude lipid and
fiber were the highest in Goami. The water
absorption rate of Aranghyangchal at 85°C was higher than
other rice. However on rice flour, the water absorption rate
and solubility of all functional rices at 85°C were higher
than control (brown rice flour). In addition viscosity of all
functional rices at 100°C were higher than control (brown
rice flour). In spite of brown rice, Aranhyangchal showed
no significant differences about hardness of Ilpum (white
rice). The sensory evaluation was shown that Aranghyangchal
was the highest in glossiness, flavor, roasted nutty taste,
cohesiveness and overall preference. Although Giant-embryonic
rice and Baegjinju were brown rice, overall preference was
higher than Ilpum (white rice). These study results were
showed that the functional rices could be good to make
instant rice.

crude

Keywords : cooking quality, physicochemical properties,
eco-friendly functional rice

2 A% Aol ti-g-38k]
Fol gt ATE 714 W E
ZePE|o] FHHgo=
Q2 o)A &EZE(Okuno ef al., 1983), 7}%
, Tollz e Wolx

o
%%—%(Khush et al.,

1979; Yano et al., 1985), 123l 11 o] 1 Thal
1l lysin WHo|H| EFE

&% =(Kumamaru et al., 1988; Schaeffer
et al., 1987)9] A3} &F A4-E0| thFstA zlg=

. Sel, el 2w 740 GE WA ALEA, 23
ol Al S WA shZe] Sl 5 A4S B o)
Yoo doret Al g7 4 ARIe] X450l ok
2ol A8 9§15 7HEg A 859 A3, Topn), o]
i opdE e A FFEo] NUEAKKang er al.,
2003; Kim et al., 2004; Kim et al., 2005).

Il O}Ulig/\ A= _4 7]1—/\—10131. 1:1] :LEHlQJ l%_l_g],\é
ol By P2 P4 NEBAL AT > U AR
2 AR obuE o s EAS Frststa} shd A0S
o ESTEEN ofUE A B AL A S HES

o]al gel FPA4E SHIAHLEH {F ‘é ko 2 gluten-free
bakery A|EE°] 3t 724 5 5t L7} A3
9l ZZo|tK(Chun ef al., 2005; Kllm et al., 2007; Jung
et al., 200; Shin ef al., 2007; Choi & Shin, 2009). 1lo}u]
25 FEAY A Asda 5, @9 A g5 A
A Gt 5o] Eol¥(Lee ef al., 2004; Lee et al., 2004; Lee
& Shin, 2002) 117]%5A Aolx|gt, F4l AlZto] Lpmy]
sl £ 2 8 B E34e] SN o4 ) ok
2 HE(Chun et al., 2005) & An|7HAE 943t w=go] =
esi. W, WHEE AL dLE
H4Ee Botel RATAY 2
ot walo] SefElm glo] @n
HHO]—OZ]O]: S} .ng_}d o L]
o4 ot 25 FAE
AL v Al 9ol R oR AAlste] 1 7]

fCorresponding author: (Phone) +82-53-950-5713 (E-mail) leesc@knu.ac.kr
<Received 6 October, 2013; Revised 4 November, 2013; Accepted 13 November, 2013>

451



452 OHEIX|(KOREAN J. CROP SCL.), 58(4), 2013

A A AEsha gl mofn) Wy ohue oy R
Qpalo) Thas vlekyl T2)3 B4R Ate] 40 of
BEuT e S Eo] gl wlote) 277k 2 Ao
o] A|(Sato & Omura, 1981; Kim et al., 1992)%] Z&A4,

283 AulaeE sk Hukaush $43 4 9)
Lo oM 3w A AEE 7] A4 $a o
TS 3= 2-acetyl-1-pyrroline©|(Kim et al., 2008; Yoshihashi
et al., 2002; Hein ef al., 2006) Lvty] R} o] 3G & of
Q= &Fu] F(Itani et al., 2006; Kim et al., 2008; Jeong
et al., 2005)] oFg gz Bl Fuk Ajn)|e} ‘:‘94 Aol A
A Ql= o}l 2 @ A0 ko] L
o ) 2715 A A A 82 UE

rEE 1r oy off

fl

°o

=

N L]

A% ARToA] 20009 E0] A HHOR Au)stol
SERE WAFE, S W ol RS AR A%
A olet 4EOR Wifsta qlov] duREe HE
£7} ot NAES BT FEEC|BE Aulgy AR
2 AgoHa, § PR el A gl ot
alabe) AR AHg SR & AolAle] Ay HAe
CHEEEXE %1%3494

Ao, 94, ol

H| O 2 W AR AE
Blo] dn| gl Wujof o3¢k Fig. 10 22 AAot3le,
o]E9] AVIE ABEE A Ha7](Model HMF-1260H,

Hanil, Korea)= £2+S ul50] 40 mesh A|S E9A|7] &
W EIsHA 242 ARE-SReTt

Uk E
o] AMAIEL AACC HH2000)0] whek 45 o

Impum (White rice) llpum (Brown rice) Baegjinju
Goami Giant-embryonic rice Aranghyangchal
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Table 1. Proximate composition of rice varieties grown under environmental friendly.
Moisture Crude Protein Crude Fat Crude Fiber
Ilpum(White rice) 12.72+0.03 6.11£0.01 0.33+0.02 0.66:0.01
Ilpum(Brown rice) 10.36+0.02 8.17£0.02 2.49+0.06 1.47+0.02
Baegjinju 11.28+0.01 7.17+£0.02 2.84+0.02 1.49+0.03
Goami 11.65+0.02 8.17+0.03 3.64+0.04 2.93+0.02
Giant-embryonic rice 11.98+0.02 7.62+0.01 2.73+0.03 1.36+0.02
Aranghyangchal 10.08+0.04 7.94+0.04 3.29+0.02 1.53+0.03
Values are mean+SD.
Table 2. Physical characteristics of various rice flours grown under environmental friendly.
Water absorption rate(%) Solubility(%)
55C 65C 85C 55C 65C 85C
Ilpum (White rice) 5.21+0.34 5.82+0.07° 11.73+0.28" 6.0.3+0.52" 8.67+0.35° 17.50+1.22°
Ilpum (Brown rice) 4.80+0.21 4.91+0.08" 10.42+0.25° 3.13+0.12° 6.07+0.54" 15.02+0.39°
Baegjinju 3.50+0.10° 4.86+0.10° 11.47+0.22° 4.93+0.09" 6.90£0.44 16.57+1.37™
Goami 5.26+0.22° 6.39+0.19° 12.17+0.78° 6.29+0.12° 8.03+1.33° 16.33£0.57"
Giant-embryonic rice  4.42+0.06" 5.71£0.19" 11.59+0.36° 4.10+£0.44° 7.00+0.35" 16.97+1.25"
Aranghyangchal 4.30+0.22° 4.87+0.04° 12.05+0.36° 3.93£0.47° 6.030.45" 15.97+1.25™

Values are mean+SD.

Means within columns with the different superscripts are significantly different at p<0.05.
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Fig. 2. Water absorption rate of A: Ilpum (White rice), B:
Ilpum (Brown rice), C: Bakjinju, D: Goami, E:
Giant-embryonic rice, F: Aranghyangchal at 50C, 6
5C and 85C.
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Table 3. Gelatinization of various rice flours grown under environmental friendly.

DSC characteristics

Viscosity (cP)

To (C)  Tp(C)  Te (C)

AH (Jg) 30°C 60°C

100C

Ipum(White rice)  57.73+1.19° 67.93+1.06" 87.06+0.99°

Ilpum(Brown rice)  57.69+0.71° 67.93+0.61" 83.73+0.70°
Baegjinju 57.05+0.96° 82.07+0.95° 92.10+0.93¢
Goami 51.1740.76" 58.20+0.01° 68.60+0.53"

Giant-embryonic rice 55.99+0.91° 72.85+0.79° 90.24+0.25°

Aranghyangchal 57.05+0.96" 82.07+0.95° 92.10+0.93¢

2.17+0.12°

18733.3+114.3° 12366.7+216.3" 9383.3+122.3"

2.16£0.07°  17733.3+174.3° 13066.7+416.3" 12333.3+100.1"
2.714£0.05°  22000.0+1000.0° 14200.0+529.2°  9400.0+:200.0°
3.3040.44"  13200.04916.5° 11533.3+643.0" 9733.3+418.9°
1.50+£0.82"  13600.0+1113.6° 14400.0+721.1  8600.0+400.0°
2.71+0.05°  10466.7+808.3" 11000.0+1200.0° 8733.3+461.9°

Values are mean+SD.

Means within columns with the different superscripts are significantly different at p<0.05



455

atotulofl A 237 i1, wu] Bl Hjolrl RAHE AEjE of  AGhE 3T "aAo] tkal AlrEHTh
&= Adiufotn] F5< Sl 7P & SRS
e glol, UNF BEE OE A4S Holm gtk Hut B4
so54 3 solde 74 BothEe] A4slEE f35  ABPAoR A 14 BER 47 Hustel
£ soolgte HS 7oke EH(Marchall & Wadsworth, TPA profileZ5-E| FUFEAJ(Table 4)& Aot A3}, Fuwt
1994) 17154 WES] T 8l EHE] FHEo] Qs v Aol wnjakgel Topn], AulAbgol gt AEE of
AE eobEo e 24T SEEAZEO AT o wgRY Awst A Beha, 2407 AT $9) ARk 1
Table 4. Textural properties of cooked rice of functional rices grown under environmental friendly.
Textural properties Hardness Adhesiveness
Storage period 10min 2 hr 10 min 2 hr
Ilpum(White rice) 3.16£0.21° 5.55+0.12° -1.39+0.01° -1.91+0.04"
Ilpum(Brown rice) 4.19+0.34 13.14+0.98° -1.80+0.16° -3.74+0.31°
Baegjinju 5.93£0.27° 13.09+1.21° -1.67+0.08" -3.45+0.32°
Goami 3.27+0.09" 8.410.56" -1.7540.29 -2.28+0.06"
Giant-embryonic rice 4.96+0.41 8.55+0.30" -1.50+0.06™ -3.08+0.10"
Aranghyangchal 3.50+0.20° 6.63+0.60° -1.39+0.11° -1.44+0.04°
Values are mean+SD.
Means within columns with the different superscripts are significantly different at p<0.05
Table 5. Sensory characteristics of cooked rice of functional rices grown under environmental friendly.
. Storage Ilpum Ilpum . . Giant-embryonic
Sensory Characteristics period  (White rice) (Brown rice) Baegjinju Goami rice Aranghyangchal
. 10 min  3.86+1.13°  2.56+1.13"  3.79+0.89°  1.36+0.50° 3.14+1.10™ 5.29+1.07°
Glossiness be b . a . 4
2 hr 2.71+£0.97 2.2240.97 3.64+1.08 1.21+0.58 2.79+0.89 5.07+0.62
Col 10 min  3.57+1.00°  4.00£1.00°  4.00+0.88° 2.14+1.17" 3.43+1.16° 4.21£1.37°
olor
2 hr 3.36+£1.00°  3.67£1.00°  3.57+0.65™ 1.86£1.03"  2.93£1.00° 4.36+1.28°
- 10 min ~ 4.21£1.74°  3.44£1.74"  3.86£0.66™ 3.36£0.93"  4.07+0.73" 4.93+0.62°
avor
2 hr 3.57£1.45"  3.11x1.45"  3.71£091° 3.29+0.91° 3.43+0.94° 4.5+0.76"
10 min ~ 3.79+1.09%  4.22+1.09°  329+0.99" 2.29+0.73" 3.5741.09" 4.71£0.99°
Sweety taste ab cd be a bed d
2 hr 2.79+0.97 3.89+1.36 3.00+1.36 2.43+1.28 3.43£1.02 4.36+1.01
10 min =~ 4.07+1.41°  3.00£1.41°  3.43£1.09™ 2.71+1.64" 3.93+0.92™ 5.50+0.65°
Roasted nutty taste b A ab a b .
2 hr 3.36+1.28 2.56+1.24 3.14£1.23 2.79+1.58 3.43+1.40 5.21+0.89
_ 10 min  3.29+1.48"  4.78+1.48°  4.14+135% 1.64+0.63" 3.64+1.00 6.070.92°
Cohesiveness be . . a b B
2 hr  3.36+£0.84™ 4.11+0.93 4.00£1.04°  1.21£0.43 3.29+0.91 5.57+0.76
Hard 10 min ~ 3.93£0.71"  6.33x0.71°  3.86£0.77°  1.93+0.83" 3.86+1.10 4.79+1.19°
ardness
2 hr 3.7120.61°  4.67£1.41°  3.86£1.10°  3.43+0.65° 3.71+0.73° 4.86=1.17°
. 10 min  4.14+0.73% 3.44+0.73" 3.93+0.62° 2.21+0.89" 4.00+0.96° 4.86+0.95°
Easy of swallowing b R b a b .
2 hr 3.64+0.74 3.11+£0.93 3.64+0.84 1.71+£0.61 3.79+0.70 4.93+0.73
10 min  3.86+0.88"  4.56+0.88°  3.86+0.53"  1.50+0.52° 3.71+0.83" 5.86+0.66°
Overall preference b b b a b .
2 hr 3.21+1.25 3.78+0.97 3.43+1.02 1.21+0.43 3.43+0.76 5.71+0.61

Values are mean+SD.

Means within row with the different superscripts are significantly different at p<0.05
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