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Abstract

This study was camried out to compare the physiochemical properties and quality characteristics of porridge made
from different Korean rice varieties, including high yield tongil-type rice. The rice varieties used in this study
were 4 tongil-type (Areum, Namcheon, Hanareun3, Hanareumd) and 5 japonica-type rices (Unkwang, Daebo, Goami4,
Dodamssal and Hwaseonchal). The protein and amylose contents of the varieties ranged from 6.0% (Namcheon)
to 7.3% (Hanareum3) and from 5.0% (Hwaseonchal) to 42.8% (Dodamssal). Compared to the other varieties,
Hwaseonchal and Dodamssal had low final and setback viscosity values in the rapid-visco analyzer test. The color
value of the porridge ranged between 52.90 and 71.12 for the L value, -2.06 and -1.01 for the a value, and -5.59
and -2.62 for the b value. SEM images revealed distinct differences in the endosperm structure of rice varieties
as well as the porridge. Furthermore, porridge made from Hwaseonchal rice had the highest spreadability, followed
by porridge made from others non-glutinous rice varieties, Goami4 rice, and Dodamssal rice. The results of this
study suggested that rice varieties with different amylose contents could be effectively used to control the viscosity
of rice porridge. In laboratory experiments, the sensory test did not indicate significant differences except for the
mouthfeel. The mouthfeel of the porridge depended on the amylose content of rice. This study suggested that tongil-type
rice variety such as Hanareum4 could be substituted with Japonica type rice for making porridge.
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Table 1. Characteristics of the grain yield and quality of 4 tongil-type and 5 japonica-type varieties

Rice type Variety Year of development Gr?lif;\;)hﬁpe Gazligr}l%;ld An(%l;)s ¢ Pr((%;in Resist?% starch
Tongil-type Areum 1999 2.17 741 199 6.9 <10
Namcheon 1995 179 663 193 6.0 <10
Hanareum3 2015 223 753 182 13 <10
Hanareumé 2016 2,04 797 185 6.9 <10
Japonica-type Unkwang 2004 177 586 19.1 62 <10
Daebo 2011 1.67 593 19.2 55 <10
Goami4 2009 1.79 453 318 6.9 >10.0
Dodamssal 2013 178 529 428 6.7 >10.0
Hwasconchal 1992 1.93 523 50 6.6 <10

UGrain shape (L/W) was presented as the value of length (L) divided by width (W) of brown rice.



Quality characteristics of rice porridge made from different Korean rice varieties including high yield tongil-type rice 653

Appliances Co., Hangzhou, China)Z 10% 7}g3le] #| %

F60C Ex deom A3 FH54s TMskilth

o|gel Mzet pH &3

8] 2%l vl 10 g= F3ke] A =A(CR-300, Minolta,
Tokyo, Japan)E ©]-8&-st 33] WHe S48t 1 Fdgk
< Hunter’s Lab scaleol] 2|3+ W =(L), 24 (), ZH4 = (b)
ez etk FE el L fh2 97.38, a 32 -0.02,
b &2 +1.66°|Uth pH 532 A8 20 g& #3t] pH
meter(Metrohm 691, Metrohm, Herisau, Switzerland)S ©]-£
sto] S st

olge Mxet HEM £H

e HA=E skl 98 A =ARVDV-D+,
Brookfield Engineering Lab., Inc., Middleboro, MA, USA)&
o]-g3to] S48kt Spindle No.2,3,65 AH8-aH1aL, 2t
A8 100 mLe] &7 o} 20 == 30 rppm =2 60T
SEE FAPHA St 59| #%14J-E Line Spread
ChartZ AFE-3F] 60C = 35 g= 31310 Polyethylene %
o 715 A9 93 18] Al F 4E8S TRl 50 27
3] 17 A AEIF BEEE & 4] H ARE

A5t Baaks ToHTHE).

I~

2|

FAR™AIE0|Z(SEM) 2 oS8t 4ent n|g9 o|AT
=

al

F

2 Jarst st mlgo dele A Bdy 2%
AlZL w5 Adste] g4 HolZ 9o A F
scanning electron microscope(SEM; TM3000, Hitachi,
Tokyo, Japan)< ©]-8-3le] Z+zt 2,0000, 1,8008] &t sl
HEsHATh

EAEY

BE tolH & 33] vHE 45131 oM, meantSDE H WA
35t} dojxl Z3}E SPSS package(version 12.0, SPSS
Inc., Chicago, IL, USA)E ©|&-3}o] T} $173 % (Duncan’s
multiple range test)= 535}0] p<0.05 FFollA F24 =
a53ke] AfolE AR s oM, 4 #AA = Pearson®] 7

BAFE YRR AH.

Zdn 4 pE

B EZY ofUz= A ciedE 5igf H|@
A2 9hE AE w7 ES Al o] gy 22,

7V 4] B 4 v 8.9 chul 2]

Ak So0] Qth(14). 0] FoME HEC] opd 2 o~ Tk

o] x| 5437 vho] 227, 3 5 v E AH 3=

7P $8% 8902 350 ofdRe s vy
FS Table 13 BUTHEAEE R 715). ZH|Q] 3141 2ol
50%% 7P Sskal, e viY 552 182-199% WSl
2 Bylom, soldz e Wl molnlagsl meko] 7t
7} 318, 42.8% 5 YERARITE T2 ZE Ak
dehgo] oo ARdAE A L e &
Fopd A wof T} A Atele] Agte] s
dctn Bug v giokas). B A AHge EESS
Tl o] 55 H)-7.3%(FoHE3%) M E e
Wk Juliano(12)= o] & 2§ o] &A= i
S350l AHH R JFE ol el Apint Fof g
< 7% sigled viEe 4, ok, 7k 9 28
A& AXBR b vjA= ©Ade] ggvte vE
+ Sl& Aozt Azt

g
2 |

ASHEAE 0|23 AT (RVA) 24
AEe] ofdm o ~0f opd 2AE O] A H]E,
Z zto], i AAbe] W& H =, Tl A 9 AW
g ato] & theket aRldl ofs) e e A= 4
A ATH16-17). 970 B FF(ELE 4l AEU7H 570)9
35S AEH T F27](rapid viscosity analyzer; RVA)
£ o] g3lo] B3 At Table 29 23ttt A7EE
£ 3 7tEetd ARdAE B S50t Wastn
3 7= a8l Aol FrieteHI(18-19), HuHE
(peak viscosity) = 3tolE43 7} 2139 RVUE £k, =5
o] 3863 RVUE 717 SE3kTh. 2413 & (trough viscosity)
£, 1ol435 7} 173.08 RVUE 71 =3t Egaol
3221 RVUR 7P wigkor, st A 89.67 RVUR Yok
o}, 7514 E(breakdown) = T31g0] &, Aol tigh A9
S Yehfe ez, ofd g o ~ Frekyl Bo] AuiA| v}
Atha g A e, ol oA 3 =Eay 1
olm45 7} Z+7t 6.42, 17.50 RVUR St dlolE435 7}
98.7 RVUE =3t} 2354 X(final viscosity)£ iLoln]43
7} 25438 RVUE UERfo] qojn)43 2 THE 9] w317}
7w e AeR AztE e, 344 2H109.00
RVU)Z} &Ho}£435(200.80 RVU)E ThE FEE5| H| sl
w37t =9 Aoz A ek Juliano BO(15)°) &3k
oPd 29~ Fefo] =S4 E ALEArEC] A =01
e Aol g oz we] Frhsichal shth e =
374 8FS UEhll = X ¥hH E(setback)oll A& gholE43, 3}
A o] 74z} 1132, 27.50 RVUR =37} =& Ao = oA}
Hn, go}2335 7} 74.17 RVURE w3171 713 whe] 2=
Aoz ettt X)uhd E(setback) 9t # 374 E(final
viscosity) 7} & StolE4%, S Fol w3t wdl 54
= 9= ste AlF 952 AP o= AlsE &
A ARA e =818 Fxof a2 Qg Jdo =
33} 2 HA) e Ao Buyo] 331 HE mEo)A



654

FTE

Table 2. Varietal difference in pasting properties of rice flour

G233 2] #2578 A65 (2018)

Pasting properties (RVU)

Rice type Variety —_ -
(0) Peak Trough Breakdown Final Setback
Tongil-type Areum 6824017 176.1£1.3° 127.3£4(F 488453 237.8:04° 61.7£0.9°
Namcheon 68.1£0.0° 176.1:0.9° 126.320.8° 49717 232.9:04% 5690.5°
Hanareum3 68.3+0.0° 156.8:1.7" 118.8+1.3 38.0£0.4° 2309£1.7% 7420,0°
Hanareumd 68.220.1° 2139405 1152412 98.7+0.8" 200.8+0.5° 132409
Japonica-type Unkwang 68.2:0.1° 186.41.9° 144.6+4.0° 41820 2266209 402+1.14
Dacho 68.1:0.1° 196.7£02° 149.8+4.1° 46914.2% 2352405" 3854031
Goami4 78.0£0.5° 190.6£1.7° 173.1200° 17517 2544161 63844
Dodamssal 79.5:0.5° 38.6£0.5" 322401 64205 48.410.18 9.8:0.7°
Hwaseonchal 68.1:0.1° 136.5+0.4¢ 89.7+1.9° 46.812.2" 109.0£2.6 275429

UPT, pasting temperature.
Walues are means+SD.

%2Mean with same letter in column are not significantly different (p<0.05).
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Fig. 1. Varietal difference in spreadability of the rice porridge made from (A) Dodamssal, (B) Hanareum4 and (C) Hwaseonchal.
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Table 3. Varietal difference in the Hunter’s color, pH value of rice porridge

) ) Hunter’s color of rice porridge pH
Rice type Variety - " " " al
Lightness (L) Redness (a) Yellowness (b) value
Tongil-type Areum 65.27+0.69" -1.31:0,05° -4.20£0.17 7.09:0.01°
Namcheon 63.04+0.74% -1.15+0.07° -4.09+0.23° 6.94+0.00°
Hanareum3 65.56+0.76" -1.41:0,06° -3.64+0.24° 6.780.01'
Hanareumd 64.06+2.33 -1.09+0.05 4.88+0.21° 6.96+0.01%
Japonica-type Unkwang 61.59+0.82° -1.85+0.07° 2624044 7.16+0.01°
Dacbo 59.32+0.921 -1.44+0,08° 4524033 7.070.02°
Goamid 67.09£0.33 2.0620.028 -2.65+0.34° 6.98+0.01°
Dodamssal 71.1240.74° -1.65+0.04° -4.4140,08 6.8840.01°
Hwaseonchal 52.9042.108 -1.01£0.10° -5.5940.15" 6.61+0.008

"Values are means+SD.
%8Mean with same letter in column are not significantly different (p<0.05).

Spreadability (mm)
8

\y
¥
g ey
&
Japonica-type

Tongil-type
gty Varieties

Fig. 2. Varietal difference in spreadability of the rice porridge made
from 4 tongil-type and 5 japonica-type varieties. Bars with the
different letters are significantly different at the 5% level.
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Table 4. Viscosity of the porridge made from different rice varieties

Viscosity (cP, spindle number/rpm)

Rice type Variety

No.2frpm 30 NoJ3frpm 20  No.6/rpm 20
Tongil-type Areum 758715172 . .
Namcheon ~ 718.0+18.0° - -
Hanareum3 792.7+63.1* - -
Hanareumd  722.7£20.7° - -
Japonica-type  Unkwang  672.0£132% - -
Daebo 634.7£31.7° - -
Goami4 - 2,555£99 -
Dodamssal - - 31,150+2,899
Hwaseonchal 561.4+1.9° - -

"Values are meanstSD.

IMean with same letter in column are not significantly different (p<0.05).
Viscosity (cP) of rice porridge is measured by RVDV-II model. Diameter of spindle
No2,3, and 6 is 247 mm, 340 mm, and 1.95 mm, respectively.
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Fig 3. Scanning electron microscope images of rice kernel and porridge made from (A) Dodamssal, (B) Hanareum4 and (C) Hwaseonchal.
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Table 5. The correlation between viscosity of porridge and quality factors in 9 rice varieties.
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. Rapid viscosity analyzer Spread-
acter PTV Peak Trough Breakdown Final Setback L value ability
g
Peak 0,591
Trough -0.308" 0876™ -
Breakdown 0714 0.648" 0201 -
Final -0425" 0868 0928" 0297 -
Setback 0.022™ 0251 0.546™ -0.354" 0.699" -
L value 0657 -0336™ -0.195" -0376" -0.028™ 0429 -
Spreadability -0.887" 0.719' 0.544™ 0.601" 0.568" 0073 0732 -
Viscosity 0.760" 0.894” -0.786" -0.576" 0777 02278 0.593™ -0938”

UPT, pasting temperature.

%, not_significant.
¥ and , significant at p<0.05 and p<0.01.

NS5 TEUE W AE7F =5 7 doke 23S vERY T 2 0% A3 Thdata not shown). H9F o2
Y g, PIEel Pi) BT g HPge S TP Aol ol FFE el Y= Ao} AA3
S Jebgh 3 98 AUlEe] HudEr) wEeE = o o o) gl= Fzo nozo A

Mo HEE gobd £ gtk A%E mEsdrkre] F RFaL aokdRes SIS veS 4= 53
AR ot 59YEUTA B)S TR kil FEE0) A=

= 33 10l 2 FETEE Ve | ==
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7} 4584 2 2750 RVU, AEHEE 342 dol2azs  GO0%S 2 %%—% S AEES AR Aol
717} 109.00, 21342 RVUZ 1]-&=9] w37} o2 25 Atk TP = = 7H $12(182%-19.9%) FF=
o Hla] =& Ao g Herdn) A dolkn) njLo] njA| Tz o] Ao A Aoz Yeytt i F35 Tl

S FAFNASEM o2 #Es e, AgL thrhE o
ARYoz 739 7 Fejol ARA} ol F AEA R
d ARAER FH0] Ak EEe 7 2
A7} Tjrﬂﬂ‘}iﬂ E1rE FEE0 Hlal W g3kl ¥
HQJ ?ﬂEHS’Jr & g
e QOJOPML, ﬂ %‘ﬂ%
S0 BaFo] e AL s ]’Oﬂu} Zﬂ o] &
= eSS st FFEE gt o
obd = e 2 FF Abolol 7|<skE Aow AdHY, T2
Tobd R 92 FFole} strjetm el wla] sotul4
T & FoAa 2t & v Ao E YEhs vidata
not shown), ©| I 1‘4161 W‘d A7 B ekt st
F5H Ve AE F, BN SLE(EHa9) ¥
F54 A7 H %%‘é Aol 7k FEl oAl HEhA]
ool ZuA B FFoE AXY7 ¥ FFS gAT

A G (eL G Ldnrd)el me Ave] =l 331/

A Aol 7E ek

RCEEe
o Ao <3 o

ZAl

7 AFALA (A 3 PI01026703)
ofof] A=Y Th

204 7

References

1. Yoon SJ, Hawer WD (2008) A study on calorie and

proximate components of traditional Korea gruel. J
Korean Soc Food Sci Nutr, 37, 879-885



658

10.

11.

12.

=445 8 A #1257 Al6s (2018)

. Cho MS, Lee KR (2011) A study on changes in the

cooking process of gruel in cook books written during
last 100 years. Korean J Food Nutr, 24, 589-601

. Korea Agro-Fisheries & Food Trade Corporation Food

Information Statistics System. http://www.atfis.or.kr
/sales/M002020000/view.do?searchItem=CD00000595
&searchDivision=CD00000601&searchCompany=2&se
archYear=2017&searchQuarter=T&selectAccessHistory
Idx= (assessed August 2017)

. Lee HJ, Pak HO, Lee SY (2005) A study of optimum

conditions in preparing gruel with black bean germ sprout
source. Korean J Food Nutr, 18, 287-294

. Kim JM, Suh DS, Kim YS, Kim KO (2004) Physical

and sensory properties of rice gruels and cakes containing
different levels of ginkgo nut powder. Korean J Food
Sci Technol, 36, 410-415

. Shin ES, Lee KA, Lee HK, Kim KBWR, Kim MJ, Byun

MW, Lee JW, Kim JH, Ahn DH, Lyu ES (2008) Effect
of grain size and added water on quality characteristics
of abalone porridge. J Korean Soc Food Sci Nutr, 37,
245-250

. Lee GD, Kim HG, Kim JG, Kwon JH (1997)

Optimization for the preparation conditions of instant rice
gruel using oyster mushroom and brown rice. Korean
J Food Sci Technol, 29, 737-744

. Han KH, Oh JC, Ryu CH (2004) A study on the

optimization for preparation conditions of germinated
brown rice gruel. J Korean Soc Food Sci Nutr, 33,
1735-1741

. Hong II, Choi SK (2012) A study on the development

of burdock gruel. Korean J Culinary Res, 20, 18-26
Lee JH, Seo HS, Kim SH, Hwang IK (2005) Soaking
properties and quality characteristics of Korean white
gruel with different blending time of high-dietary fiber
rice ‘Goami 2’. Korean J Food Cookery Sci, 21, 927-935
Gouk SY, Han JH (2010) Strategy for developing rice
processing industry. Korea rural economic institute, Naju,
Korea, p 117

Juliano BO (1985) Polysaccharide, proteins, and lipids.
In: Rice Chemistry and Technology, Juliano BO (Editor),
AACC, St Paul, MN, USA, p 443-524

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Sim EY, Chung SK, Cho JH, Woo KS, Park HY, Kim
HJ, Oh SK, Kim WH (2015) Physicochemical properties
of high-amylose rice varieties. Food Eng Prog, 19,
392-398

Sim EY, Park HY, Kim MJ, Lee CK, Jeon YH, Oh SK,
Wom YJ, Lee JH, Ahn EK, Woo KS (2017) Studies
on the palatability and texture of Korean rice cultivars
for the cooked-rice processing. Korean J Food Nutr, 30,
880-888

Chiang PY, Yeh AI (2002) Effect of soaking on
wet-milling of rice. J Cereal Sci, 35, 85-94

Beleia A, Varriano-Marston E, Hoseney RC (1980)
Characterization of starch from pearl millets. Cereal
Chem, 57, 300-303

Fitzgerald MA, Martin M, Ward RM, Park WD, Shead
HJ (2003) Viscosity of rice flour: A rheological and
biological study. J Agric Food Chem, 51, 2295-2299
Yoon MR, Oh SK, Lee JH, Kim DJ, Choi IS, Lee IS,
Kim CK (2012) Varietal variation of gelatinization and
cooking properties in rice having different amylose
contents. Korean J Food Nutr, 25, 762-769

Choi HC (2002) Current status and perspectives in
varietal improvement of rice cultivars for high-quality
and value-added products. Korean J Crop Sci, 47, 15-32
Yoon MR, Chun AR, Oh SK, Ko Sh, Kim DJ, Hong
HC, Choi IS, Lee JH (2011) Physicochemical properties
of endosperm starch and breadmaking quality of rice
cultivars. Korean J Crop Sci, 56, 219-225

Rho ES, Ahn SY (1989) Texture of cooked rice and
molecular weight distribution of rice amylose. Korean
J Food Sci Technol, 21, 486-491

Hwang IG, Yang JW, Kim JY, Yoo SM, Kim GC, Kim
JS (2011) Quality characteristics of saccharified rice gruel
prepared with different cereal koji. J Korean Soc Food
Sci Nutr, 40, 1617-1622

Lee GC, Kim SJ, Koh BK (2003) Effect of roasting
condition on the physicochemical properties of rice flour
and the quality characteristics of 7arakjuk Korean J Food
Sci Technol, 35, 905-913



	다수성 통일형을 포함한 벼 품종이 쌀미음 품질특성에 미치는 영향
	Abstract
	서론
	재료 및 방법
	결과 및 고찰
	요약
	References


