"m Check for updates

Korean Journal of Human Ecology http://dx. doi.org/10.5934/kjhe.2023.33.1.127
2024, Vol. 33, No. 1, 127-137 ISSN  1226-0851(Print)/ISSN  2234-3768(Online)
=2 dly ,,]. ]4 XA EX ] =3
‘I’IH]'7FEL°“ [q“—‘ Z wmE T 5] H|xnl ELEA |

Comparison of quality characteristics between cooked rice and nurungji
prepared by different rice cooker type
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Abstract

This study compared and analyzed the physicochemical and antioxidant characteristics between cooked rice
and nurungji prepared by different rice cooker types, such as regular electric rice cooker EC, pressure electric
rice cooker PC, siphon type rice cooker SC, and washdown type rice cooker WC. The moisture content of
cooked rice and nurungji was significantly higher in WC4.1 and SC2.2, which had more water added, than
those of control EC1.2 (p<0.05). The pH of cooked rice ranged from 6.81 to 6.84, with no significant difference
(p<0.05). Both the total soluble solids content and reducing sugar content were significantly higher in nurungji
compared to cooked rice. The total polyphenol and flavonoid contents were higher in nurungji than in cooked
rice, and were significantly higher in PC1.2, while significantly lower in SC2.2 and WC4.1. Antioxidant activities,
such as DPPH, ABTS, FRAP, and RP, showed a similar trend to those of antioxidant components. Conclusively,
the use of a pressure electric rice cooker when making cooked rice and nurungji might be a positive aspect
in terms of the antioxidant properties of the product.

Keywords: Cooked rice, Nurungji, Rice cooker, Physicochemical, Antioxidant characteristics.
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AT A AR, A2, WE 79 A 7| el & 7}
TE Eol= A IFEAE R, Huk A o] B F5
she] A 2] ol Q1A -2 A ol 7o) A& EHA] who]
7hulss vietoll w8 £o] A=, 578l 7Hl A, 7}
nhx], Eevholgtals: B -oh(Shm ST s W AL,
2023). FEAE AAF U] mE7HA o2 F2 A
™, 7F47EA 2 (HMR) ] Al Z7hol whe} 7521 A%
wgh S = Aok 7], 2414, 2020). F5-Aol

A S50l thgk AT (e]EA 2], 2009), W FFol w2
FA19 FA B4l digk AFH(F-AS <, 2012), = U
Al FE3AY F2 Sl gk (A, Hd5,
2016), 54 =59 AA g 2ol & 3 A F4
EA ol 3k A7 (0] A ol 2018), 7} GAIZ ol W E 2]
o] F4 54 g A4 9], 2020), = FFll
2 F5AY 4 54 dig A7 (EF2A, 47,
2021), v}, AR 2], 75}, AH angtef, oA e) 5 ohekst
2AE AVt Az A o] FH 5 gk AT
(37871, 244, 2020; BH41, 7343 H, 2021; o] A <],
2009; 82, 743, 2020a; 822, A€, 2022b; A
o4, H <, 2023) So] HarE o] ot
A& 7hdskE el 2 AT 52 e FH

I WA AT HZ N Em AT e Aol
e 87 =7 F7FskAL L AL(HE AT H S AE 1, 2023),
Hhe] @rshE g HaATE AT 3 ATEo
W gl AR EE ATH(QEE Rl 9], 2022)0]
o3} 2

ARk ik} v aisho] Abo] A WA o] A 7w

A o] epshEo] oF 20% F L ATl B

Ao, dukwke] hA A=A 7hsdE A s
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>

A7) ol uke e olghahd 54 9 s 5ol o)
3 AT, 01, 2005), HWk7) ol e

3 Sl e E4 A0 v ulm Aol 9,
2008), 717l w2 71 H7h g3ure] §a3} 54
ol thgk A(vl g 91, 2017), k] whe x 7}
we] gk} 540 ek Q1145 8, 2017), F]
Fooll whE 410 47} whel st Aol he AT(S-
2] 9], 2018) 5 FuH) 7ol e Hhe] F2 KA v
chpet A7k matso] glotk, A LS o 5t
of AZF N 9 EA ] FA B0 B AT vl)

of olalste 54w GHas} 54

1.4
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E AFeA = 2022 5¢ 300 =HH 253 &
(BYULGOK, Iksan, Korea)-2- 7-uf5}e] W2 H 3H(C110AK,
LG Electronics, Seoul, Korea)s}™ AR&3}41aL, Fub7]
T= Y¥EA 719 (HRC-NMI0601, Cuchen Co. Ltd.,
Seoul, Korea), &7 7]%<(SRP-H1051FI, Cuckoo
Electronics, Yangsan, Korea), AFo]H H}-2] 2] 7]
Hr(TOS-004. Homezio, Seoul, Korea), ¢ A|thg- Hl-2]
o] G 7]9<4(LHLR1010FW, Cuckoo Electronics,
Seoul, Korea)S AF8-3F o™, 8] 7|A(BE-5200,
BETHEL-COOK Inc., Hwaseong, Korea)E A}-8-3}4]

A& Az

2. Hb ®Hl=

E AT M= 2200 g 28] Sk Al HFE A18-3)
o] F 53] AL, 33] A A Aol &8 A ASH T &
< vpEAIA A HEE A Al S 22 oF 30 3 7]
E AASEAAL, AlH A 2 F5F thv] 1.201 2] BA+E
H7yetel dRbE7IME(ECL2), S A7E(PCL.2),
Atol# whalo] AFA7|EE(SCL.2), HAIThE w2l e
AFA7E(WCL.2)S o] &3f Hwstdet. gt A
A7k o] A9 Azl WA = o] = 2.2v) BA|FE
A7Fgk Abol A w2l o] AFH7)HE(SC2.2)H, 4.14] 9
AAFE H7FeE AT A o] A7 HE(WC4.1)
o] 2118 F7HH o 2 A| 3ttt HnkE w2 W zbgtel
a2A A 1037 A2 olA] 2873 aL, 220 C oA ¥
F X #(A326S, LG Electronics, Seoul, Korea)s} Tt v
TS 28] T AStHAE o] gato] WA AL T,
10,000rpmeflA] 10% F<F E(PULVERISETTE 11,
Fritsch. de, Idar-Oberstein, Germany)a}$31., 500?m ©]
st= Astek ek S H o] ws SR 37 180
rpmellA 1A]7F 2¥H(SHO-2D, DAIHAN Scientific Co.
Ltd., Wonju, Korea)3} 3L, 4C 2] 4,000 rpmoilA] 10&
7t 94E2(Combi 514R, Hanil Science Co. Ltd.,
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Fe 2 4C 2] 16,000 rpmel| A 2027+ 228t
Aol AF-8-3F At

£

I E

T35 A Az AA|(BE-5200, BETHEL-COOK Inc.,
Hwaseong, Korea)Z AF8-3Fo] 0F214+2°C ¥ 9] o] &5 o]
A RS g& 5 7 st rEAlE Al xSt Alzd T
A= WA &A 217 F freEd Hol A olH
(KA.33-73, Korea Ace Scientific Co. Ltd., Seoul, Korea)
o B3slH AL8-8l L, 20%3F £ (PULVERISETTE
11, Fritsch. de, Idar-Oberstein, Germany)3+ 3, 500?m
olet= wAs}slltt. T A wHE ST ¢ 200
rpmol| A 1A]7F Z¥HSHO-2D, DAIHAN Scientific Co.
Ltd., Wonju, Korea)d}111, 4C 2] 4,000 rpmeol| A 583
Y1 E-2](Combi 514R, Hanil Science Co. Ltd.., Daejeon,
Korea)s} o H, o]e} -2 745 F 33] wha3lof 10%
F5de Azt Axd 4ede 4T 16,000
rpmol|A] 2083 YA El3ke] 4] of] A1-8-35F STt

Ao et B g2 AOAC(2000) & 7
3 2 105C 7= -8 o83t
Dry oven(OF-22GW, JEIOTECH,
Dagjeon, Korea)ol| 2443t &1 21323} 91 0.1, HIA|A o]
B o] 3037 date] A S g3 ). 3] A
3|5 & o]-8-3to] B8 A2 E 300 T ol 4] 14171 &<t
ou|gksk(J-FM2, JISICO BLDG, Seoul, Korea)s} 3111,
600 C ol A 24113 &1k 3] 3}a1 gl o, HIAIA o8 of] 14]
7k o) gt FAE S48t pHE 459 3 mL
£ pH T|E]7](S220-K. Mettler Toledo International, Inc,
Seoul, Korea)S AF&-3l =43} 3t}

oIzt B4

o
rlok
on

ZF 7H8 3% T2 AR =A(SCM-1000, HM
Digital Inc., Seoul, Korea)©l %45 200 uL& #53} ¢
=431, 3 g2 DNS(3,5-dinitrosalicylic acid)
Holl whel A|59) DNS AoFS 5302 £93te] 90T

2] water bathol| 4] 53%-7F ¥F-8-A] 7] © ™, 40% Rochelle salt
1 mLE 37kete] A7k ol 187 4] F 5387
(UV-1800, Shimadzu Corp, Tokyo, Japan)Z A}-&3}o]
540 nmol|A FFE=E SAT SHE F ¥ EF
39l glucose (mg/mL)°l t g+ T4 1A 2] o o] ¢

shol FpS A4ksteic,

p
:
r_{

Eeigy
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6. |, ZWIE U pH

A

.I
~

A= k] B Ed 3 g, FeAle A EH 2 gs
petri dish(35x10mm)o] L2 A B 4] A x}7](CR-10 Plus,
Konica Minolita Holdings, Inc, Tokyo, Japan)E A}-&-3]
L',d',b'& st en, ade) L' 97.5,4 #e
-0.5,b" g2 3.001 0t ZAEE A5l | mLE F4%
Z=A(UV-1800, Shimadzu Corp, Tokyo, Japan)E A&
3to] 420 nmelA FBEE S8

7. Total polyphenols

% Z2]9)% 32 Dewanto V et al.(2002)9] WS
W sle] 233 A} A5 500 pLell Folin-Ciocalteu’s
reagentE 50 uL H7}8bo] 3870 A 3L, 2% Nay,COs
1 mLE 7}sto] bAoA 3023t 2] 8l of 9k-3-A|1 7] &
F43=7(UV-1800, Shimadzu Corp, Tokyo, Japan)E
ARgEEe] 750 nmeoll A FF L5 S5t S E 54
T EEEE4 gallic acid (mg/mL)el] thak TF34 o

Fod S Atsk it

¢

= F
o
ol

8. Total flavonoids

% o

gato] =4} 235 2 mLoll 5% NaNO, 75 puL

H7Veke] 583 w3 A1 Z L, 10% AICL;-6H,0 150 uLE
H7Vsle] 6871 ¥k-3-A]171 3 1M NaOH 500 uL= d7}sh
R, koAl 1123t WA 8t o] wh-g Al H Tk F33 =
Al(UV-1800, Shimadzu Corp, Tokyo, Japan)E A3}
o] 415 nmeA FFEE SHAL, SAHE FFEE
F7E42] rutin (mg/mL)ell ek F732of] o Y8k

FFe ARtk

Ze}H o] = 32ES Shen et al.(2009) 2] HHH S ¥

9. DPPH radical scavenging

DPPH #}t]Z 2 7%< Blois MS(1958)2] ¥ S 1
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&lo] =438} ¢t} 0.2 mM DPPHE
o] 1.00] HES v Fngs Wrlshel 2
Sl 100 pLol DPPH A]F 1 mLE H7}s}h ?d
T, AelA 3083 AISke] RESAIZ AL, 8=
(UV-1800, Shimadzu Corp, Tokyo, Japan)S A}-£3} <]
517 nmoA EF =2 =X gct. AP P ==

H ==
Sol A7 FHEES olgalo] ME g

A= 7,

_&oN

Foox B ofh

Alrkst et

10, ABTS radical scavenging

ABTS(2, 2’-azino-bis-3-ethylbenzothiazoline-6-sulp
honic acid) 2}t]Z 27]%2 Re R et al.(1999)¢] A
W3] =33} k. 7mM ABTS$} 2.4 mM Potassium
persulfate S A|z38lo] TF £k 5, hAollA 124]3F
k217 ABTS'(ABTS cation radical)E &A1 AL,
F3% ko] 0.70] E]= = PBS 9h&8-HS Artsl it 4
= 100 pLoll ABTS 1 mL 7}she] £33k -5’ o}Alo
A 3027 WA|ske] RESAIZIAL, F88 A (UV-1800,

Shimadzu Corp, Tokyo, Japan)Z A}-83}¢] 735 nmol| 4]
FEEE S8 S FR = EFEE ] trolox

(mM)ol] thet B2 Aol thdste] & A

a3

11, Ferric Reducing Antioxidant power

Ferric Reducing Antioxidant powers= Benzie, Strain
(1996)2] W o) w2} =431}t 0.2 M sodium acetate
buffere} 10 mM 2.4,6-tris(2-pysidyl)-s-triazine (TPTZ),
20 mM ferric chloride hexahydrate, 7<= 10:1:1:12]

H]-& 2 &3¢+3} o] FRAP working solution Al &} it
3% 100 uLell FRAP working solution 1 mL 37}3k
F, AolA 3083k BAFte] Wg A7, FHFEA
(UV-1800, Shimadzu Corp, Tokyo, Japan)E A}-8-3} o]
595 nmellA FZEE SHs AT SHE FFEE EF
=42 trolox (mM)of] thgh 3721 WHg 2] of] T §) 5o
FS A

12, Redicing Power

gkl 22 Oyaizu M(1986)2] W o) whel S} Aot
pH T|E7](S220-K. Mettler Toledo International, Inc,
Seoul, Korea)Z A}8-3}¢] 0.2M sodium phosphate buffer

7} pH 6.60] H=Z A Z3F9c}. A5 100 pLol 0.2M
sodium phosphate buffer2} 1% potassium ferricyanide S
Z+2}+ 300 uLA A7}ske] 50 C ¢ water bathollA] 20&-7F
HWES-A1Z1 3, 10% trichloroacetic acid(TCA) 300 uL2}
0.1% ferric chloride 100 pL& 7}t &, S33 =7
(UV-1800, Shimadzu Corp, Tokyo, Japan)E /\}%3}04
700 nmollA FFEE SAs AT SHE FFEE EF

& A2l trolox (mM)o]] th 3} T Wk 2] o]] EH?:}—B—]_C,%
oS ARre i

13, SAIXE

R LB

RE A2 43Rk Esla, 574 A3
+ XLSTAT (Lurnivero, Co., USA)Z 0]%0}04 B+
AAZ YePR T folFF p < 0.05914 ANOVA
(Analysis of variance) & ©]-8-3Fo Al 5 7ke] 2}o| & #-4
3} 9132, Duncan’s multiple range test® %] 7+2] f-2]

2] 7ol 2 EST.

A7) Trol| 2 3 73 A o] R, SR Y
pHe| A7 <3 1>3 Zot Hwkr] 7o 2 i

ke 45.37~75.87% W0l e, FEA] 9 —’F
2E2 0.94~4.32% W9 =2, v s A3}t ¥
z3o 2 FREEFo] oF 17 ~49u) 7 i’é‘}a’ilﬂr. 97
Tof| w2 who] -2 ehaF2 Ak 7|eHE(ECL.2)0) vl 3|
AFHA7HE F AbolH W2l o] A7 HE(SC2.2)%
AAITHE w2l o] AFA7E(WC4.1) oA fre]Ho s
7H¢ A YEFETH(p<0.05). o] & A7 HE 2 5
A 71 3~ 48] o] =& F7tsto] Rkt o 2 o] A
‘81—11]:0 wz‘— 74 =R= o]i;@ o§/§-4 XJH 5\_9}@-7;1]
sk 21713k Al 7] = deloloh(eEE] %l 9], 2022). A
o] A WA AFA 7 H<(SC)L ol A3 B8 Wyt

[e-

Mo
e
S
2

&= Pol| Egjo]E A5l 7Y A &= AFo 7 o]
3 AES 2 B Eol EYo] 9= sl W
Aias e FHolaL, YAtk BA(WC)2 <&
o &5 YaL Eflo]ol &g ¥ol 7hdt o 24 FEe Bl
AE F3MA7]AL, RS 233 =0 WESH O R o) F
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st &3} @7 ek el vt HE A A A g AR E
o] #ElHE V&g A& FH o2 ™ 1]. AFH7]
HhE 3] Afol| A AAIgE & v gHE| 9] SC2.29F WC4.14014]
Hho] R ko] froH o 2 =A LrEbt o™, 1:1.20] &
HigHH| 2 HAReE dubAZIbE ECL2, dEAd7E
PCl.2+ foHoz ve 7138 Yepith 754
o] FEE(0.94~4.32%)2 BT 5.00% o] 5t = LFEl
o1, WC4.17} SC2.2 F+ZA|7} EC1.29} PC1.29] H]3)
frojH o g FEEro] #A et 3241 £](2020)
= 7FEAIR el e A ] o] 2% THE Al
25.14%, 5% 7+ Al 3.87%, 8% 71 A1 0.78%=, 2~ 5
7t Al A RS 2 AT A0t AR

bt

(A)

“: A Edo]

(33 1] M |HE

o gl we

Fuk7] ol w2 wre] 3792 0.07~0.27% H 4l
o]l o, EC1.29] 3]& 0.21%2} PC1.29] 3] &3
0.21%¢]l B]3l WC4.13} SC2.22] 3]&-3tak2 717} 0.10%
9} 0.07%= 2] Ao 2 Sdth(p<0.05). ol &= &S]
o FE3heFo] =9k WC4.13} SC2.29] Kha} &4 o)
A 3|5} A FHhE atol] o] gk ) EshEke] frojH o g vt
A dehd dgela Alg . 35 240 e 2 F
H7} S2 0o 318235t 0.07-0.36%(H 37 ], 2020)}
1873 A A H7E S0} 325 0.07-0.58%(H H 2,
2022) o] o Azpet B AFo] R A} A
gt ko] vEbth. Fukr| ol M2 754 o] 3] 3
2 0.13~0.27% W = vho] 3R FA8H e
w3, EC1.29} PC1.200| 1|3 WC4.13} SC2.29] 3]&3}

(B)

A Edo]

la|;

(AAIO|E gl Xe®T|REE, (B)YAICHR A MEEI|BHE(QIEl 2, 2022)
(B 1) Feo|7l o gt +8X19 +28, sl2gz % pH
T FETH%) 3 E-3H(%) pH

EC1.2" 53.60+0.14% 0.21+0.02" 6.84+0.04%

PC1.2 52.40+0.51° 0.21+0.02" 6.81+0.02°

" SC1.2 55.50+0.21° 0.212£0.07° 6.86+0.01°
SC2.2 64.14£0.16° 0.10£0.01% 6.84+0.03%
WC1.2 43.37+0.47" 0.27+0.02° 6.83+0.04
WC4.1 75.8740.15° 0.07+0.02¢ 6.83+0.03%
EC1.2 1.30+0.04' 0.22+0.01° 6.29+0.02%
PC1.2 0.94+0.01 0.27+0.02° 6.31:0.04%

SC1.2 1.20:£0.04" 0.16+0.04% 6.25+0.02°

TEA . g c
SC2.2 1.85+0.05 0.15+0.02 6.25+0.03

WCl1.2 1.03+0.02" 0.17+0.02% 6.35+0.02°
WC4.1 4.32+0.018 0.13+0.00° 6.29+0.04%

DEC1.2: 1:1.2 ratio of rice and nurungji using electric rice cooker.
PC1.2: 1:1.2 ratio of rice and nurungji using pressure rice cooker.

SC1.2: 1:1.2 ratio of rice and nurungji using siphon type low-carbohydrate rice cooker.
SC2.2: 1:2.2 ratio of rice and nurungji using siphon type low-carbohydrate rice cooker.
WC1.2: 1:1.2 ratio of rice and nurungji using wash down type low-carbohydrate rice cooker.
WCA4.1: 1:4.1 ratio of rice and nurungji using wash down type low-carbohydrate rice cooker.
225 Mean values within a column with different superscripts are significantly different at the p < 0.05.
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o] fo8 o2 A eI TH(p<0.05). B FF 7t 75 SFATE AT ol i A F A R o
2] 3| 7gFE0] 0.3~0.5% WY E Yehdth= A+ 2 2 0.40~0.60 °Brix Y& vy} v|wale] 219 &

(AT €1, 2012)9 2 AFo] T A FRTF HSE 7 LR Tl fFd oz E=A4 YERaL, ECL.2

AR S YERi T
FHuk7] 7ol i 2 vk pH H 9]+= 6.81 ~6.86 ¢ 0|2
o, EC1.29] 1|3 SC2} WCE #-9]& A}o|7F YEl}A]

xgkeh. 7|7
912 W3} ) wste]
ol & pHol= 2 9

(2021)= FFoll w2
~6.96 Mo B35l
ol W2 rgAe] pHE

2 3229 pHE 6.25~6.31 ¥

27)¢| pH7} ot

e St #y]

3ko] iR tA) esieh. 13 o)

3Fo X

’01__

= §41) H7} dn)Ee] pHE 6.73
2](2020)= 7FAA 7
28 714 A 6.35, 52 71E A

6.43, 8% 714 A 6,422 K 3lo] B AT Ave} fAl5)

Al e

(Z 2) 4|70l wE gt

R REE R CE

TEXI2

Opk

7}

Jru @

o 2t} FHubr] ol uh whe] F 7}
0.20~0.30 °Brix ¥ $]o]%l.om, A]
LFERE 21 H(p<0.05), 71 2Fe] = H]H]

2M 73 al

oo [=]

AT

of Hlardte] SCoF WC= FrefH o= afo|7} vA] %%
11, PCl1.20] #-9]3 2 2 =3t} (p<0.05). v+3 3], 2 d5
(1997)2 Hvb7| ol W& 4] +3A 9] F 7H8-43 1%
F slako] 7|4k 1.29~3.05 °Brix, &y 1.35~
3.70 °Brix, theb2] &7k 1.35~3.05 °Brix 2 X113}
Fom, B A3 Ao} fAsEATt. 2] 7F R of) wh
E A7 (LA 9], 2016)4 7}01'7}030] 73t v
wste] Hito] S8yt 2 o] Fol A AL, HE W opd 2o~
At A& 7 e = A E §7]'%"4 P& ol
= YepdtheE Bavt ok

Hub7| o & whe] sk =k 1.05~1.11 G.E.
mg/mL H$lola, A e dFe 1.60~1.85
G.E. mg/mL ¢o|glor, F32 ¢ s stako] wt
vl ko] fro] A o2 A UERITH(p<0.05). o] &= 7t
<= 7Hgste] 5 AE Az J’Vé oM ofdE 2
ol BolFomZA F7HeA PR B e o
718k Ao 2 AR " -1;4‘?1'7]‘7‘01] w2 ko] 3l o
S EC1.29} vjste] PCl.20A FoHoz =9

Koo ofN i o

g_r,qoﬂ' o,

T2 % 74 1Y E FF(Brix) #2FH(G.E. mg/mL)
EC1.2Y 0.20+0.00™ 1.07+0.01"
PCl1.2 0.30+0.00° 1.11x0.01"
. SC1.2 0.20+0.00" 1.04+0.01
h SC2.2 0.20+0.00° 1.07+0.01¢
WC1.2 0.20+0.00" 1.06+0.01"
WC4.1 0.20+0.00" 1.05+0.01°
EC1.2 0.50+0.00¢ 1.60+0.01¢
PCl1.2 0.70+0.00° 1.63+0.01¢
£ SC1.2 0.60:£0.00° 1.60+0.01¢
TS
SC2.2 0.60+0.00° 1.64+0.01°
WCl1.2 0.50+0.00¢ 1.61£0.01¢
WC4.1 0.80:£0.00° 1.85+0.01°

DEC1.2: 1:1.2 ratio of rice and nurungji using electric rice cooker.

PC1.2: 1:1.2 ratio of rice and nurungji using pressure rice cooker.
SC1.2: 1:1.2 ratio of rice and nurungji using siphon type low-carbohydrate rice cooker.
SC2.2: 1:2.2 ratio of rice and nurungji using siphon type low-carbohydrate rice cooker.
WC1.2: 1:1.2 ratio of rice and nurungji using wash down type low-carbohydrate rice cooker.
WC4.1: 1:4.1 ratio of rice and nurungji using wash down type low-carbohydrate rice cooker.
225 Mean values within a column with different superscripts are significantly different at the p < 0.05.
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EC1.2Y 76.73+0.68% -1.63+0.05" 3.1340.17¢ 0.18+0.00'

PC1.2 72.80+0.57" -1.5840.05" 4.40+0.18" 0.27+0.008
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WC4.1 84.45+0.58" 4.88+0.10¢ 16.65+0.61¢ 0.72+0.00°

DEC1.2: 1:1.2 ratio of rice and nurungji using electric rice cooker.
PC1.2: 1:1.2 ratio of rice and nurungji using pressure rice cooker.
SC1.2: 1:1.2 ratio of rice and nurungji using siphon type low-carbohydrate rice cooker.
SC2.2: 1:2.2 ratio of rice and nurungji using siphon type low-carbohydrate rice cooker.
WC1.2: 1:1.2 ratio of rice and nurungji using wash down type low-carbohydrate rice cooker.
WC4.1: 1:4.1 ratio of rice and nurungji using wash down type low-carbohydrate rice cooker.
P21 Mean values within a column with different superscripts are significantly different at the p < 0.05.
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EC1.2: 1:1.2 ratio of rice and nurungji using electric rice cooker.

PC1.2: 1:1.2 ratio of rice and nurungji using pressure rice cooker.

SC1.2: 1:1.2 ratio of rice and nurungji using siphon type low-carbohydrate rice cooker.

SC2.2: 1:2.2 ratio of rice and nurungji using siphon type low-carbohydrate rice cooker.

WC1.2: 1:1.2 ratio of rice and nurungji using wash down type low-carbohydrate rice cooker.
WC4.1: 1:4.1 ratio of rice and nurungji using wash down type low-carbohydrate rice cooker.

* Mean values within a column with different superscripts are significantly different at the p < 0.05.
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EC1.2: 1:1.2 ratio of rice and nurungji using electric rice cooker.
PC1.2: 1:1.2 ratio of rice and nurungji using pressure rice cooker.

SC1.2: 1:1.2 ratio of rice and nurungji using siphon type low-carbohydrate rice cooker.

SC2.2: 1:2.2 ratio of rice and nurungji using siphon type low-carbohydrate rice cooker.

WC1.2: 1:1.2 ratio of rice and nurungji using wash down type low-carbohydrate rice cooker.
WC4.1: 1:4.1 ratio of rice and nurungji using wash down type low-carbohydrate rice cooker.

** Mean values within a column with different superscripts are significantly different at the p < 0.05.
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