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Comparison of quality characteristics of nurungji according to
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Abstract

The purpose of this study was to determine physicochemical and antioxidant properties of nurungji between sonication
and shaking treatments. The nurungji was prepared by heat-treating 10g of cooked rice at 215°C for 6 min. The nurungji
was treated with sonication and shaking at 60°C up to 5 hrs, respectively. Water content of control nurungji was
significantly lower than those of nurungji treated by sonication and shaking. There was a significant difference in
pH change between sonication and shaking treatments. The reducing sugar content of nurungji decreased rapidly until
1 hr. It, then continuously decreased as treatment time increased. L*, a*, and b* values were the highest in the control.
They decreased untill 1 hour after treatment. After that, there was no significant change in either sonication or shaking
treatment group. The browning intensity was significantly higher in the shaking treatment than in the sonication treatment.
Total polyphenol contents were significantly decreased until 3 hours after treatment in both sonication and shaking
groups. Antioxidant activities, such as DPPH radical scavenging activity, ABTS radical scavenging activity, Ferric
Reducing Antioxidant Power, and reducing power showed similar trends.
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= 22t AT F7EeF § AP PR BEgE S8kl
ATHEHT5 722 F 7534 2020). Aol gk A
TeAzzA 2 iy e F5xe Fd 54 vl o
(A2 2], 1996; 2FH S 1999; 31241 9], 2020), AT
FEA ek F2 54 AFH(SFAY, HL5, 2016), 7]
A B A, AR B e 2o A ata) B
o, 2 S35, v, oAl S H7ESE A9
F4 54 A7H(#EW7), 243, 2020, v, AdH,
2021; &A1, 7HAH, 2022a; 842, ZHAJH, 2022b; ©]
Zell, 2018; o] @A 2], 2009; Aol H, A<, 2023) T2
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7R, 2020; A7 2], 2012; Zhou et al, 2009). %5} %]
2ol oF 20kHz ~ IMHz ¥ §]©] 3157} 2 Abg-ick
($75,2020). 229} A 25 2% 483 AT 25
she o) gdt AEe] MH(©2 9, 2005 FHA 9,
2022), A (7373 91, 2012; 93 £, 2017), -3}
(A5 91, 2022) 57 o] theFet AF-E0] Harso] 9]
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Aol 2021 59 31 =A4E AlEx] &
(Bobssam, Gwangju, Korea)S -22}21 Fufjaled 2 C o A
Y21 ZH(WS-832RF, WooSung Inc., Pyeongtaek, Korea)
st AR, FEAE A AZ7](BE-5200,
BETHEL-COOK Inc., Hwaseong, Korea) S A3} A|
Z3}%.2 ™, Shaker(SHO-2D, DAIHAN Scientific Co.
Ltd., Wonju, Korea)<} Sonicatior(8510R-DTH, Branson
Ultrasonics Corp., Gunpo, Korea)2 AH&-3F 3t}

2. F5X| M=

2E 3024 F 53] gt A3t = HES 1125
o] A7) (HRC-NMI0601, Cuchen Co., Ltd.,
Gangnam, Korea)ol|x] wh& A|Z38191aL, +5A] A=Y
(BE-5200, BETHEL-COOK Inc., Hwaseong, Korea)S
ARg8Ee] BE 10 g F 21442 C ol| A 6:23F 7FE3) 12}
SAE Azt Al 3 g FFHF 27 g& Fe
(22.5+£3.5C)o1A4 0, 1, 3, 5217 5t 22wk 2] 2)of %
=3 A& atlaL, 49 e Pt 60T o] G5
7A27](0F-22GW, JEIO TECH Co. Ltd., Daejeon,
Korea)ollA] 6AI17F &<t 228t 23} 752 & #| =313
2™ 1]. 23} FaA1e 1% &= F 7Ax AIRR o]
AYe S AAsAct 23k FEAE EH7](SFM-
700SS, Hanil Electric Co. Ltd., Bucheon, Korea)} 9F2}
APRES ARS8k th, 500 pm mesh A& A
3 gAste At T A i 4 goll THRTE HUek
1A17-S W¥HSHO-2D, DAIHAN Scientific Co. Ltd.,
Wonju, Korea)dt 3, 4 C 4] 4,000 pm o2 532 94
£2](Combi 514R, Hanil Science Co., Ltd., Daejeon,
Korea)s}l o™, o]& 33| yHE3ste] F3A] L thH]
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A B 550Ce 33=2(J-FM2, JISICO BLDG,
Seoul, Korea)ol| 4] 24113k 52t ©k3lsl] 74315t} pH =
AL 10% FEA 4 3mLE pH =47](S220-K.
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oA 74 200 L& T3t o] AT FHT

@2 DNS(3,5-dinitrosalicylic acid)-2 #3113} %31,
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10% 754 5 3 mLell DNS(3,5-dinitrosalicylic
acid) AoF 3 mLE d7}5}6] 90C o] 35 Z(WCB-22,
DAIHAN Scientific, Wonju, Korea)®l] 523t vH-3-A]1
% Rochelle salt 1 mLE &335}32 ™, 540 nmollA] &
3 =(UV-1800, Shimadzu Corp, Tokyo, Japan)E =4
3lch 4 H F3 =& Glucose (mg/mL)ol| tgh E+
=415 o83t At

e =

5. AT, ZME 24

AT

1=} [e]
patia= JIA=

A= FHEZ Y4 (35%10mm)o] T34
Al A9 Mx}FA(CR-10 Plus, Konica Minolita Holdings,
Inc, Tokyo, Japan)&2 WE(L"), HAE("), FALD) 3t
<= S8 ofwl ARS-L W A of T I= g2 93.2~93.7,
A ke 0.6, AT FHe 2.6~-5.001Ut) 2 ==
10% F5A 4594 1 mLE 420nmolX FHF=(UV-

1800, Shimadzu Corp, Tokyo, Japan) =742 3} 9t}

A2 Dewanto et al.(2002) WH-S

3, 10% FFA 45 100 uLs}

Folin-Ciocalteu’s reagent 50 pLE &3t} <] 338 vH-3-A]
731, ImLe] 2% Na,CO3; & T3] A olA 3083
W25 F, 750 nmollA] F2=(UV-1800, Shimadzu

Corp, Tokyo, Japan)E &4}t SAHE FE =+
Gallic acid (mg/mL)ol| tgk TFFH S o]-8slof g

2 Awshert.

7. DPPH BjC|Zt A4S

o

DPPH #}t]Z 22 7% 242 Blois(1958)2] W<
@k ARR-3FLAL, 0.2 mM o] DPPH AJoF Al = 5, WY
H71eke] 517 nmol| 4§35 3ol 1.0+0.02 7}
Ak, 10% 54| *45 2 100 pLek DPPH A oF
E3hsto shalol 3087 $ASHT, 517 nm
3 =(UV-1800, Shimadzu Corp, Tokyo, Japan)
Atk =4 H FF == blank(FF5) S FE =
o

S Abat it

8. ABTS zjc|Zt A
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S WY slo] AFR-3F4aL, ABTS'(ABTS cation radical) 10. EAIXZ]

= 7 mMe] ABTS$} 2.4 mM2] Potassium persulfate S

= B3 0] 0.70] == PBS Sols A7}le] Aok 734Jr~ i+ f{ji}é YEeR) 3, SPSS Statistics(ver.
o A zsholth 10% +24] 450 100 Lo} ABTS® &  20-0, 1BM, Armonk, NY, USA)E o] &3} Tt Ak
A1 mLE ?Zl% Bhe] ehalollA] 3083 W3k T2, 735 (ANOVA)Z o] 83k -2l p = 005914 A2 7he]

=
B8
=2
>
miotr
1-n

(UV-1800, Shimadzu Corp, Tokyo,
E]-. =49 FF =+ Trolox (mg/mL)
= o]-&sto] FFa AAtsk it

398 =42 Oyaizu(1986)<] HHH S FHaste] =4
3}, 0.2 M 9] sodium phosphate bufferi= pH =74 7]
(S220-K. Mettler Toledo International, Inc, Seoul,
Korea)& =43} u] pH 6.60] ¥ =2 A %3}z, o]
£ 10% 73 A %45 H 100 pLel 300 uL E3st9 o,
1% potassium ferricyanide= 300 pL 37}s] 50T ¢ &
24 Z(WCB-22, DAIHAN Scientific, Wonju, Korea)

ol A 2087} w3~ ZI k. 10% Trichloroacetic acd(TCA)
300 uL, 0.1% Ferric chloride 100 uLE 347}3}31, 700 nm

oA &4 =(UV-1800, Shimadzu Corp, Tokyo, Japan)
E =439t 4 H §3¥ =+ Trolox (mg/mL)ol th3k
FEA 0 2R RS AAkeE A

2ol & YeRH AL, 7t ] 7] #-2] 4 2}o]= Duncan’s
multiple range test= ©]-8-3}o] A3} AT}

m 23 9 3

.

1. 48 9 sl2ak, pH

HI
toi

Az g L ARkl v
H 294 <# 1>3 2o}

FEAY i B 3T,

Z A 9] aHk(shaking) Al =
E3FL 1.97~3.76% H$ o], Z-23H(sonication)
A2 A FEIFL 1.76~4.24% W & Uehst o, A
2] AlZto] F7}stol| uhel gtk ek oA o2 St
aH= ko] UERstHp<0.05). Z22fut 2 2] W o k2
Ao e A 2po| 7t e A] &9kt Al
FEA 5T SRS Hlag A9, HU=(2016)
o] A} 1.45~11.40% H 12} Ak A3 e
7R ol whE A o] Aol thal Hargh g

e

E 1) xa/gty Y Azl g F5X1e =2, 3IEE, pH
Time (hr) Shaking Sonication
0 1.97+0.16%" 1.76+0.15
1 2.87+0.32%8 3.05+0.09%8
TEF(%)
3 3.58+0.18% 4.94+0.65
5 3.76+0.23% 4.24+0.74%
0 0.28+0.01* 0.29+0.07*
1 0.23+0.03°8¢ 0.26+0.07*
3] 2 3H(%) :
3 0.2140.02%¢ 0.15+0.02°8
5 0.24+0.01°8 0.15+0.048
0 6.75+0.03* 6.64+0.03%*
1 6.53+0.01°8 6.37+0.03%¢
pH
3 6.51£0.04°5¢ 6.43+0.01°8
5 6.47+0.02%¢ 6.42+0.02°8

Y Different superscript letters in the each column(*) and each row(*”) indicate significantly different (p<0.05).
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=2 Mz2lo WE &

X|o| 22 4 Hlw

2] Algko] F7Fskell w}a} ﬁ%@%}t
= s B g Hhﬂ% He A3
(p<0.05). | 2] ol t}2 3| <] 3]st 2] Al
7k 3AZF o] FHE wyk A 2]k AlETelA ol om
=7 YERSTHp<0.05). 752 2] pHE v Lol 4] 6.64
~6.75 HY = vepk o, wak gl 25914 2] AlRke] &
7}kl whe} pH7} 7 Ak o] yebstar, A 2] W

—_

o & x| pHE Witk A2 AJsTolA FolF
L2 =& SAATE HERITH(p<0.05). F-241 £1(2020)

o] 7} X7 W A o] pHE= 6.14~6.430 82 Bl
sheiar, & A Ao} fAlst it

2] 3k frol A 2Fo|7F YR A] ek THp<0.05). o] 21k
A= AzhAkel vlwste] 99 A2 AlZto] S S
AAke] gdpo] ghAagitiar BHugk Wol, =9
(1992)2] Ao} frAlslH, o]= A3AE I8 A 2t
2 2 of] 43S S+ polyphenol oxidase”} &4 3}
7] Wz o 2 Bt o] Qlrh(ak2u) 9], 1991).

A

3. A gl ZMi
A2 2] WH g AZke whE e g g A
JJr‘E (29 2]¢} 2t} FEA2] WE(L)e vlaTolA
56.15~56.532] "= Fold o= 7hd A YEste
o, 28] AlZbo] F71E 2 P A Ao 2 e
GOk, froA abol= YEREA] edokth. X 2] W ol o

£ F8A9 = gt {94 Aoz} YEeRhtA] gtk
2. & 712N 1YL # Y s B A% (a")ot FAE(b)= A2l rzbe] F7hEel whet 2
Aol AT B %‘iﬁ}—t— dFo] e, A Wi
FER O 78 DEE S ST sk Al o U2 2R Ao} B = X 20} 2] 2]l A
<3 2>9} 2o} A v 2 AIZko 2 2R Y U = UrE‘r‘;}P_Ur, 993 2olE YERA] ¢ttt ThA
44 TP E e v awToA] 1.03~1.08 °Brix Helo] vl E, L5, 2023), A D7 rH(EA]L, FAH],
Qar, A2 W E Ak w2 F 7P EEe fol  2022b)9) 22 FAMES UM e A9 fANeE M Rt
A ztol= YERFA] gkokth. X 2] v 9 A7kl w2 o] YESt o, 2~ 58 7143t F5- A o] M=o} F-ASFS
229 gA ke n| oA 3.42~3.45G.E.mg/lg  THELA 9], 2020). =3F 2231} 22| A|zto] E71ER
Helo| o), wak g 2&3ko] M| A|Tke] 7ol & ol Foluule] W, HAE AT ZHAg T B
2 89T g2 FoH o B Ak AEo] YEbHY  as g4 21(2022)2] Ao} fAFIT A 2] W 2
(p<0.05). A 2] W ol w2 1AI7HE 37 ol A gk A 2] AlZhel w2 e o] A== vlagtol vls)] X 2| A7k
St e Ao AT FFe 253 A et T ARG f o] T el whef 2T =k folH o g2 FUleE HE
oA A et o, SAIZE A glelAe a2 283 o] YERSEIL(p<0.05), 2] ol w2 FF Ao 2%
(E 2) AMa|ay I Az g +8X[e & 7134 ngE Y ale s

Time (hr) Shaking Sonication

0 1.03+0.10%4BD 1.08+0.05*

1 0.95+0.06°® 1.08+0.05

% 7184 1¥E FF(°Brix)

3 1.08+0.05* 0.98+0.10%8

5 1.08+0.05* 1.03+0.05%B

0 3.45+0.03* 3.42+0.09%

1 2.22+0.08"® 2.64+0.03°8

AT F=H(G.E. mg/g)
3 2.060.04°¢ 2.2940.11%
5 2.06+0.03% 2.03+0.06°°

D Defferent superscript letters in the each column(**®) and each row(*®) indicate significantly different (»p<0.05).
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= ik A2l 2ol frol 02 A LrERTh(p<0.03).
o, HUL5(2023)€ TP} H7} F5A 9] ZAEE
2.28~248 MY 2 B3I o, o]=3~5A3F A 2T
of ZA s} fASET. o 79 91(2023) FA T 7}
Hhgsh vl wahe] 285 U AT AT Y P
7} fold o 2 vtk B s, AAREA 9](2019)
3 A5 2o} ] anste] 223} A )ek A%l
FAE7} Bk Sl S Eekn B asr,

A gl

Bo)7 o 7 7kl Adko] YEhta, 22
FeAY F FEE T2 229 Aol frol 4
° 2 =7 A HJHp<0.05). o= FEAE AA|ot

L

—>— Sonication
(4)70.0 —o— Shaking

60.0 A

R

% B et
50.0

% 40.0

U

2300
20.0
10.0

0.0 )
5213k

C —»— Sonication
© 140 a & Shaking

12.0
100 |

8.0

S$AE (b)

6.0
4.0
2.0

5 A1 7F

(33 2] M2|uy H

AlZbol| e FEXIQ| M=, ZAE; (A) B, (B) ML, (C)

Aol A A W
S ZEvllE Aol 2= HiEo s AR Eck(Y
2] 9],2018). A 2] W 9 A|7bel| & 732 2] DPPH
gtz 27%S 11.56~29.72% W)= A2 Azte] &
7}gtoll whet DPPH 2tz 752 o8 o2 7hast
o F ZElvlE = A3} fARHA YERETH(p<0.05).
2] ol k2 52| 2] DPPH 2}t]Z 2752 72}
IA)ZF aek 2 225} 2 2] A] 13.72%, 18.09% 3A17F A 2]
Al 11.56%, 13.16%0°]0 0 m 2 283} 2] 2]l A 9
Ao 2 A SAHEHIJ2, SAIRE A ] Al A 7] B ol wh
£ FoA abol= YEREA] 2 3THp<0.05). 2 2] #HH
ARl w2 g2 o] ABTS 2]z 227452 2.10~3.58
T.E. mM H = ]| A|7to] Z7}3tel ube} ABTS 2l
Z AL oA o &2 Fhasshe A Eo] YR IL(p<0.05),
2] ol wh2 F22]¢] ABTS 2hZ A7%2 289}
HelrolA freld o g A SA A Thp< 0.05). A2 %
H g AT w2 3R o] e 2 2.12~4.21 T.E. mM
HeZ A g ghe] F7ehel uhe)l $Hd g FasteE 4

)

H

—— Sonication

(B) 6.0 —©— Shaking

| % (a*)
w
o

3 ! AN

0.0 )
5 A3k

—%— Sonication
D) 25
2.0

L5

1.0 %

ZHA G (420nm)

0.5

0.0

5 Azt

PUE, D) ZME

abMeans with different superscripts in the hour are significantly different at the p<(0.05.
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gk 3 =33 Xl g FEX|e 2 S Hln 7
o] eI, A 2 W o 2 73X g 22 s SA4S v FHAEAS v 24 114} 5k
3} Aol Freldog A SAHEHNoY, SAIZE A FEAe it 2 2395 Ao BN T5A 9 7
2lek A9 A 2] i ol w2 f-21 4 2pol 7} JeRR] kgt ERFe X ] AlTte] SU1E LS fojF oz FUlek dhi,
TH(p<0.05). & AT A7} o3l T A& Wit E 28 IEFFS A A7ho] S7MESF A4S Hke] U
ot A2t 2 gt it B adste ZoR  ERTh FEAY pHE EgF X AlRke] S71EFE 2
e, v R 9)(2017)3 A8 2](2012)= wwk & 43k A ko] e sH T SRS Bl 2] o
T E2SHE o] 83 o HUF Al T E FEEY T Hlsle] Al Algbe] ST E fo 8 ZAas YEWe
sbel AR Ee EAdo] A YEbsttha Barskglek. 2w, Rk X 2le] A 1A 3ARE A gl oA 253t A
AT = wRk H 2230 X2 ek & FFAE AATe} BT v frejdos "’Abl‘/h 51 "ﬁF/MW*E r
Eelete] Azl ARSI whEbA] B AT datksl A o)A zpol7F YEREA] ¢Sk TAY HE, A, 3
= T AE 229 At 3 T 8 datst A ARENES AeE AP *lﬂol Z7Fstel w} 94
Bo]l AAGE 825 o] X8 Agte] 271842 DPPH 74 E veld vhd, wuk 2 2830 2 $-o]4 W3}
gz 2AF 0] FadE AL E ALg Hr = YERR] gkt 2 == A g Algbe] & Pﬂ’“ =
A ok oo 2 Frksldon, 253 A ) u
gk A 2loll A 24 S71E YeEPATh T84 2 & £
IV, 48 9 Q9oF = g g ghaksl &8 A 7] AlTke] SU1E S E 794
© 2 ZHA43he Ao 2 eI A2l W o uheba =
A= w289 A g3k 2R o o)3heka wl wk A Egh B, A9 pH, 2= 5o o|3}EA 54
—»— Sonication —»— Sonication
(A) 30 L o Shaking ~ (B)35.0 | & Shaking
8
<
»i g
210 =
w a
7 0.5 a
Mo
0.0 . . 0.0 , ,
0 1 3 512 0 1 3 L kis
—>— Sonication —»— Sonication
© 10 g o Shaking D) 50 |, ~&- Shaking
S 4.5
£
= = 4.0
€ S 35
Jo = 3.0
— m
2 £ 25
N T 2.0
T )
’;:/:: 1.0 I)\J ig
&
m 05 0.5
0.0 . . : :
0 1 3 512t 0.0 0 1 3 5A1ZF
[O% 3] x2aky U AlZio]| W2 FEX[Q st M2 Y 24N
(A) & Zz|d= &2, (B) DPPH 2iC|2t 2715, (C) ABTS ZiC|Zt 275, (D) &l

abMeans with different superscripts in the hour are significantly different at the p<0.05.
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8 =2k

St3|X| M|33E 5% 2024

o
o
o
fu

a} A 2] g

oA o2 = ek, 25 R
A o] gl stek, F Z2|vs 3, DPPH 2he|Z &7
s, ABTS 2tt]Zk 275 5 9] o|3}sh2] |l itsl 5A4¢]
E=A et 2 9 Aol oJshd, Al o] A Al
ko] %7%%‘#% PR, A EE ZUkshe vHE, 3
w9, pH, A%, 5 Ee)vl= I3, DPPH 2helz 27
5 ABTS ol 27 Fo F4 540 Fashe A
2 e, ik X 2o} Bl mske] 23k A 2lol A 4k
s} 42 % atsl G o] Zhagol v UEh Tt o5
Fall muk A Moks 255 A e 3 2 g Az
To] Fa¥gt 549 FARA A mAH oleta AR
ok E=3 202} 7|55 A4S Fate] Al 7|5
=3 & e A7t BastelE s dd

2 L 0]215(2012). &
Hol Mg S5 Fitst & nx= JF
SF ) )2 =], 41(12), 1686-1692.

A7), 24 %4(2020) thoksl A7) A7HE T2 9] o]

8 2. G E =R 10(2), 102-108.

3, .. E3Y(2022). &0

A AlRHS DElst HolelF ol FolutulE AL

AB a5 al QY=o 2 EA] S

)] F 55818/ %), 29(3), 381-394.

Zdol, =943(1992). FhAbe] A A 2] W of uh2 Sl
3t potato chipo] M. P& 58] 57E]
=] 35(6), 437-442.

ZFAERH(2024). B R A 24, TROFRE &

d = https://www.mafra.go.kr/bbs/home/

o
J,?‘J
Bt
O_u
Mo
d

s
o,
Al
oy
>
540
o,
=
o -
Y
" rg

o
2] A2
792/569290/artclView.do o4 21Z

%1, A2, YgdoH2017). w%%%

gk o7kt Gulf o] Fitst &4 =
%4 oF7}5}3] %] 46(7), 891-895.
ZAE(2021). AR ] 2k Ar}el F
%é}‘i—*é. {4388 =), 25(1), 1-7.
A 433, vhed 8], © 95(1996). FHukR71o) w2 g
o] W2 5] 7atel #ak A FF YL/ FY
3]2] 25(1), 58-62.
T4 5(2020). 2535 283 A At 7=

27)¢)

L&

e

.?.

¢ i

& XFlofal }Fe] 53(5), 277-283.

FA 9, HL=(2016). U Al A =83t 5
R e} 4D AT, FFYFZ ]
32(5), 575-584.

QAo A, AR, A2 (2()()5) R 20 A=
ol wh2 ok 9 v A= A A B3} o7 5F
Zl&X]. 23(3), 250-255.

A2, 379e(20220). 2 71 19} ¥ aa—s}
oq A2 AN LT} g o] sk B L F

. PIAF S5, 26(2), 9197,

737 E(2022b). 74 A o] A x o]

, SetE ol = Bk Bl gRatkst Aol vl A=

F. QFQJAIE SIS X 26(4), 228-233.

F3d, B, AR, 282, FEL022). 287 ¥
Fr715 A elol v Al nhse] A% T F

z . St AL SES] X)) 54(1), 80-87.

ool (2018). 4] EHEL B8 FEA o FAEA.
oh 2 e)813] %), 24(5), 29-37.

o]F 9, HeM, #33](2023). A 2 202 AA e

LG W)

g Jhbe] FAEA. T YFAES], 32(1)
73-86.

o[, A7, A, NFF(2009). vk Rkl el
24 wgAe| FARN. FFYEATHEG
=) 16(5), 680-685.

Q12e), A8, 2, THOH2018). H= 7t 22 =
AL gelsk Fawlel AshEA 9 G o

. oF /571818 %] 50(1), 8-13.
A, A3, o3, %Pva . A842012). 947
9 7R ek o] Fatksl 4. oF

AR, 578‘, Ol*d‘?l, A L(2019) ngJr A e|7b &
7t s g o] FA S v A 9. ¢
& Y5 %] 46(3), 539-548.

ol s, 2 L=(2023). A} 7 bl b F=ra 4] 9
ols}etA gl atsl ST HAH 7 WS F
& Fd 54 AT Fop/ofd gl sF) 33(1),
40-51.

2} H<3(1999). A7 F7-0] Aste} 5 ste o8k +5-A] 2 7}
S AT T F G YA 15(5), 469-474.

B A EHEFAH2020). 2020 71EA1E AR

3 B3A: A7FE2AE https://www.atfis.or.kr/

home/pdf/view.do?path=/board/202112/2021122

- 790 -



wek 3 E=gE A2l WE FEXA2 2 54 dHlu 9

1045219055.pdf oA 1=

ST P EGEFAK2023). & 1] 28k $7
Ho AHsEA! ‘5 vle] E7]°, https://www.at.or.
kr/article/apko362000/view.action?articleld=
44154& gl=1*3p4w2n*ga*MTIOMDc5SMDEx
OC4xNjgyNTAwMDI4* ga S4NP85SPHQ*
MTY5OTE2NjI0MS4xMC4xLjE20TkxNjYzN
DIuMzAuMC4w 9|4 ¢l

S2EEAAATD(2020). A 124 & £F S A%
file:///C:/Users/oiiri/Downloads/oy2020 12 hwp
pdf A 1=

Sl S W AL (2023). 54, https://encykorea.
aks.ac.kr/Article/E006793001 4] 1=,

Foa, o] 37, £27(2020). FEA| 7G| whE
FA 57, ofmdortol = gk gl kst &4, oF

T4 G812 X, 49(6), 601-607.

AOAC(2020). Official Methods of Analysis. 17th Edition,
The Association of Official Analytical Chemists.
Gaithersburg, MD, USA.

Blois M. S.(1958). Antioxidant determination by the use
a stable free radical. J. Nat. 181(4617), 1199-1200.

AE
hal
vy

Dewanto, V., Wu, X., Adom, K. K., & Kiu, R. H. (2002).
Thermal processing enhances the nutritional
value of tomatoes by increasing total antioxidant
activity. J. Agric. Fook Chem, 50(10),3010-3014.

Oyaizu, M.(1986). Studies on products of browning
reaction: Antioxidantive activities of products of
browning reaction prepared from glucosamine.
The Jpn. J. Nutr. Diet, 44(6), 307-315.

RE, R., Pellegrini, N., Proteggente, A., Pannala, A.,
Yan, M., & Rice-Evans, C.(1999). Antioxidant
activity applying an improved ABTS radical
cation decolorization assay. J. Free Radic. Biol.
Med, 26(9-10), 1231-1237.

Zhou, B, Feng, H., & Lou, Y. (2009). Ultrasound enhanced
sanitizer efficacy in reduction of Escherichia coli
0157:H7 population on spinach leaves. J Food
Sci, 74(6), 308-313.

Received 09 August 2024;
Accepted 04 September 2024

- 791 -



	교반 및 초음파 처리에 따른 누룽지의 품질 특성 비교
	Abstract
	Ⅰ. 서론
	Ⅱ. 재료 및 방법
	Ⅲ. 결과 및 고찰
	Ⅳ. 결론 및 요약
	REFERENCES


