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Abstract

This study was carried out to compare the quality characteristics and antioxidant activity by varying the barley
sprout powder addition time, production temperature, and powder addition ratio (0, 2, 4, 6, 8%) on the prepared
rice during the manufacturing process of Nurungji. When we manufactured for 2 min at 200°C, the total polyphenol
and flavonoid contents were the highest in Nurungji with 4% of barley sprout powder. In this way, we measured
the weight, water content, water binding capacity, soluble solids content, reducing sugar, color, hardness, sensory
evaluation experiments by varying the powder content. The weight, water binding capacity, soluble solids content,
reducing sugar, and hardness increased with an increasing proportion of barley sprout powder, however the water
content decreased. The L value and b value decreased and the a value increased with the influence of chlorophyll
pigments in barley sprout. Sensory evaluation showed that Nurungji with 4% sprout barley powder was the highest.
Therefore, we judged that it is desirable to add 4% of the powder when manufacture the barley sprout powder

Nurungji.

Key words: barley sprout, Nurungji, rice processing, antioxidant, traditional snack

M B

MAEE = BHE FHol 1520cmP =2 Told ofd
AR LR FHIH vt g FEEEA
saponarin, lutonarin 53} st ZEld e St o=
7} gHrElo] th(Lee et al, 2018). 3 ZFE AW o)

HAEAR L 2P0 LE Edshe %&i} ax
(SOD, superoxide dismutase)?} HIEFR! C7} oh =] of
o] AAH ded o, &S A=

5ol o] G A frolatrty BaE s gl
(Park et al, 2017). AR HE 7} QS ES tFo=
FHralal e A7 7164 LA elANE s-Evete] 790

= AR R AHSAY FEste] AFSE HFH e
chedt FJEf R A 3 QTH(Park et al., 2017).

2% 4] o] BistR Qe v FA 0= sk o
I g wolut W FFo FHAVE SUtskEA #1919

o

q

*Corresponding author: Sung-Tae Kang, Department of Food Science
and Technology, Seoul National University of Science and Technology,
Seoul 01811, Korea

Tel: +82-2-970-6736

E-mail : kst@seoultech.ac.kr

Received May 26, 2020; revised August 13, 2020; accepted August 5,
2020

A Zu e 1979 136 kegollA 2018+ 61 kg

% on, dorr U i JoR
I MU]'(Yang & Kim, 2010, Maeng, 2019). T3
MMA 94% T%% gau S7h dEALe] & o8 <l
]é':x—l o7 _#7]_01,_7_ 9= Aot}

sl & FEAE N

o

Ag 9% ole] BEH 1% ohje
Aol Qlao] A& 42k Wrhe YRS 27 HEA
o] ato] thst EFolA Av] F4el F
32 JTHKim, 2011; Jung et al., 2016).
A Seltete 2 olgdl] A EoR BEIE
NEES FE FFEOE ALEHOA T glon] Ve the
AZozeo] &g nugt AAolti(Lee et al., 2009b). =
3 AR wRoZ Qs FNAEY A AN kAt

W2 Qls) g 2 Au|7F 7hAE o] thket A 7hE2
Fo] o] 24 E L Jtk(Park & Oh, 1997). Hz]shHA
= 7HE A E ] ohee A B o] el gk AE
7F FashH, & 7HgEe] tdstE fsiM A4S dER
okb AFAFE Mol A8E 71&ofoF & Zlolth(Lee et
1., 2009a).

HE A o 2ol £8 FstHA FaL v Enbd
Eo| A9 ol A A s, & Lulel] 2o A=



1=
:

F5A2aL 3tH(Yang & Choi, 2016). T84 A=
2% g3 A FFA AA 5] a8 AR

y o

E'ﬂ]—

Al

285, 5] 272 TR e Aozt & 4
ATHLee, 2018). 2] AT GF2EA FoA= AGHEH
Q250 o]Z27|I7HA] WHE FA 02 dh= Euete] A A
I G BAE /HREA g AFES Sk s
HAALETS] MstRE 7F oA FEAE A ZEshe
A A, AZTLAA dF AIE TSR}
FEsE o] Al §-5 =3 AthDo et al., 2010). FFA
o

Tz
St MYATE2E vl BES HU1eE F4 F5A(Lee
et al, 2009a), 54 FFES &85 F5 A (Lee, 2018),
W ZF5 7F 7549 54 A (Yoo et al, 2012), W=
Aol wWE +ZX(Suh et al., 1996), FEX EZS 713
2)ko] =2 EX(Choi et al, 2017) 5°] YA T AAHE
Al

o
o

& !
&
of

E'_Z"

3 %]

s Ay 2 rreAlEe] #2

[ex]
AR

AL stel] 7]

=135

Mz A Uy

=z

2 Ao A8 Alg= ARHEE] &Y (Teazen Inc.,
Haenam, Korea)Z} #o]™, 22 20199 9¥ 10¢ #7|=
ol =g &S ARSI A AR AX](0.3
MPa, Hansum Inc., Seoul, Korea)S Al&35te] F=5XE A
Z&A9 2, FLA AH(400x300 mm, F.TEC Inc., Gunpo,
Korea)7} F-2Hl Aol 7Fa 3 45} aHo] &
T ZHo] /et 4Ry e dEReE pAEY
Atk

FEA MZ Al M| 22 HIA | A MZER2Ee| £ A5}
AAEE ETS F7F FSAE Table 19 W& 2
o] wlFslaL Fig. 13 o] AFxsch &S 187 39

Table 1. Formula for nurungji added with barley sprout powder
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Fig. 1. Flow sheet of production of nurungji added with barley
sprout powder.

. Samples (%)
Ingredients (g)
AR-0? AR-2 AR-4 AR-6 AR-8
Rice 200 196 192 188 184
Barley sprout powder" 0 4 8 12 16
Water 200 200 200 200 200
Total 400 400 400 400 400

YBarley sprout powder is added after the rice cooked.

Y AR-0 : Barley sprout powder 0%, AR-2 : Barley sprout powder 2%, AR-4 : Barley sprout powder 4%, AR-6

sprout powder 8%

: Barley sprout powder 6%, AR-8 : Barley
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Fig 2. Change of total polyphenol and flavonoid contents of nurungji with different production temperature and input timing of

barley sprout powder.
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Table 3. Comparison of moisture contents and water binding
capacity of nurungji added with barley sprout powder

Samples (%) Moisture contents (%) WBCV ratios
AR-0 1.45+0.102% 4.84+0.20°
AR-2 0.94+0.10° 4.98+0.22°
AR-4 0.92+0.13° 5.42+0.06"
AR-6 0.81+0.10° 5.44+0.08*
AR-8 0.79+0.19° 5.45+0.01°
DWater binding capacity.

YValues are mean = SD (n=3).
9Values with different superscripts a column (a-b) are significant at
2<0.05 by Duncan’s multiple range test.

Table 2. Comparison of weight and pH of nurungji added with barley sprout powder

Samples (%)
AR-0 AR-2 AR-4 AR-6 AR-8
Weight" (g) 13.82+0.092% 14.10+0.09° 14.22+0.13° 14.33+0.06* 14.34+0.05°
pH 5.95+0.02" 5.78+0.01° 5.73+0.00° 5.69+0.01¢ 5.61+0.02°
YMade with 30 g of rice.

YValues are mean = SD (n=10).

JValues with different superscripts a row (a-¢) are significant at p<0.05 by Duncan’s multiple range test.

HValues are mean = SD (n=3).
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Table 4. Comparison of soluble solid contents and reducing 2 AZE A tKSeo et al., 2006; Yeom et al,, 2010).
sugar of nurungji added with barley sprout powder AR E 2xe] Ami AMBEe] sho| Lo
h o1 hl L= = =

Soluble solid contents

Samples (%) (Brix®) Reducing sugar (%) Y =2 A%gS YeldYg. 3H & E(Yang et al,
AR-0 0.13+0.06"4 0.70+£0.01¢ 2008), %i%g}(ChO & Kim. 2016), 7]'31] %‘Q(Kang et
AR-2 0.17+0.06 0.95+0.01¢ al,, 2015y ARERF Fte] A= 2] ol =7
AR-4 0.23+0.06™ 1.17+0.01¢ 2 A7t 93 oz =A velgtt uEbs 5 AZ
AR-6 0.3¢0.00“f 1.44+0.01° A A71E YR HE Balo] =R el 7ke] AE
- +0.06" +0.00° _ _ ,
A DB L 2483 §o Aol FFL F A0 UK Kang et
'Values are mean + SD (n=3). S ) EREO 3. Eao] AT 2
DValues with different superscripts a column (a-e) are significant at al, 2015). & =4 FHES B A A= T
p<0.05 by Duncan’s multiple range test. B &do] & F3AU Y =32 (Lee, 2018), U4 &2
(Park et al.,, 2019)3 ZFv} EZ(Cheon & Eun, 2011)%
YR oIBFY FYOR, T, Y 2 ol A7 AT ATNNE pellete] SR W
5ol o] 9L FE F2T AROITHLee, 2018). AR/ AFAYL A ¥ AE ZE YEIT ol
FEA BT e ARuE BES 8% G FEA AR el 34E5S FRGFo| Pasky B
7F 159%2 7HE =5, AR Ee] ko] Hubego] veg AEE HoJFE Table 33 Table 591 Aol AR5t
= fFelH oz Sl th(p<0.05).
=gt
S 1S AR RS H7Ee rEA o] BEH 7T A= Table 601
AR EE F5A e ME B Aol A Table 591 vt UERITE AlE AR-40A BE #5H7F A7 $
ER ATk sz Lkt bkol 22t 76.03, 197302 UEbgTh AfREE] EEE HAUHESS s A9
P ES s Blow AR Bae gl gokd Bl A, AAAR] Vi FEAAM FoHeR =&
2 golAom Yo %S HATHp<005). agte WEZ  A5FE RAAW A¥uele] A7} wige] 6% ool 5
o] 6572 7P =L F7HO] afk2 3.73-457% e HRE 5ol ¥ ¥ s Hole ATl AT
Tl BESTE FoH R FIEIATHp<0.05). ol H o]¢} 7+& A= Lim et al. (2018)2] AFoA X4 H 2]
99 BU) Hrhgo] BL4E st BAolae] ANE  F Frke AWM Hrle] HolRsE slEwst 34
E oy, PAEE ohtke ATARG AL HAAW DY WE ool WY J|EEs} ghshe
o, A#EE 22| chlorophylld] a7t 93 & Ae  AFE Uehithe Bast dA s weks F5A
Table 5. Comparison of color value and hardness of nurungji added with barley sprout powder
Samples Color values
(‘Vf) L a b Hardness (g)
AR-0 76.03+0.31"2 6.57+0.15% 19.73+0.15% 4,524.86+156.90°
AR-2 65.30+0.26° 3.73+0.12¢ 19.87+0.23% 4,777.10£504.76°
AR-4 59.30+0.17° 4.00+£0.20% 19.53+0.12° 6,054.07£694.98°
AR-6 55.50+0.00¢ 4.2740.12¢ 18.97+0.06° 6,442.544+477.05%®
AR-8 51.87+0.25° 4.57+0.15° 18.13+0.12¢ 7,022.58+67.59°
DValues are mean =+ standard deviation (n=3)
IValues with different superscripts a column (a-d) are significant at p<0.05 by Duncan’s multiple range test
Table 6. Sensory evaluation of nurungji added with barley sprout powder
Sensory evaluation
Samples (%) —
Color Flavor Taste Texture Overall acceptability
AR-0 6.80+£1.99"% 5.50+£2.01° 5.70£1.53° 6.30+£1.72% 5.60£1.31%
AR-2 6.20+£1.58% 5.90+0.97* 5.70£1.26° 6.40£1.05% 6.15£1.04°
AR-4 6.60+1.35° 6.60+1.60° 6.75+1.48° 7.05+1.10° 7.00+1.21°
AR-6 5.15£1.79% 5.50£1.61° 4.55£1.73¢ 6.00+£1.52° 4.90+1.41¢
AR-8 4.3542.06° 5.00£1.56° 4.15£1.50° 5.75+1.29° 4.50+1.40¢

"Values are mean + SD (n=40).
PValues with different superscripts a column (a-d) are significant at p<0.05 by Duncan’s multiple range test.
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