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Quality Characteristics of Kochujang During Storage
by the Level of Naked Oat Flours Added
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*Lecturer, Dept. of Home Economics Education, Chonnam National University

**Professor, Dept. of Home Economics Education, Chonnam National University

Abstract

The quality characteristics of kochujang by the level of roasted naked oat flours added were periodically examined during
storage for 20 weeks at 25°C(x 2 °C). The water contents of kochujang with roasted naked oat flours decreased gradually as
the level of added roasted naked oat flours increased (p<.05), whereas they increased gradually by time during storage. The
pH of kochujang with roasted naked oat flours increased gradually according to the added level(p<.00!), whereas pH decreased
gradually by time during storage. But the acidity changed opposite of pH. The L(lightness), a(redness) and b(yellowness)-values
of samples increased according to the amount of added naked oat flours, while decreased gradually by time during storage.
The salinity and sweetness of samples decreased gradually according to the amount of added naked oat flours(p<.001). Amino
acid composition of kochujang with roasted naked oat flours was higher than that of the control sample during storage. In the
kochuyjang with roasted naked oat flours after 20 weeks of storage at 25°C(+2 °C), 17 kinds of amino acid contents were examined,
and the glutamic acid was found to increase as the level of added naked oat flours increased: 959.69 mg/100 g for control,
983.55 mg/100 g, 1,070.72 mg/100 g for 5%, 10% and 1,169.62 mg/100 g for 15%. As a result of the above results, it was
found that the quality characteristics of kochujang by addition level of roasted naked oat flours could be improved, and the
possibility of developing kochujang beneficial to health was confirmed.

Key words: FZH(kochujang), 278l E(naked oat flours), A7 (storage). ¥3E-J(quality characteristics)
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ARl PFoF vl S48 TteeT ol M(Shm &
Lee, 2005). A2 157 FIVE, ATV, AT,
28, WNE 55 ARE sto] A AJeiolA HEAR] 2o
2 AR ririslE AAE R 9l o 5o v
ANA FefE op|Ake] F4gk Bl IFVHRL] Wl uit
279 & vl 5ol o] g-2A 15| Bl uks vheo]
WKKoh, Kim, Cho, Kang, & Kim, 2009).

Vo] A2 0 2= e} o011 Mucor, Rhizopus,
Aspergilus®} Bacilus Subtilis 52| Aol 23l THE01A]
= Ak R (Jeon, 1989), ZAIL} Al Lxﬂi o] &3l Az
3k #1537 Seo & Park, 2014), ARAAE A5} p-
amylase®l] 23} B3ElA BtEE B5}A] 137 A2 (Park,
1994) 5o Qitk Afeha] 1572 ApA AJeollA] 23 7IRE <4
AA AzARE B3p 1574 GE-S A5l 3S
SEA o 2R IS AT TS N Q)
= E4Jo] dtiKwon et al., 1996; Shin, Kim, Choi, & Lim,
1997). A7}75 A7 159 F4 9 48 €49 Hlnl
A(Lee, Shim, & Huh, 2021)NA = F3PHel ofa 3a=S
HE F 1FS Az AR gkt Mol Aoy
Hol| o3l FlrRAEH RIS YEQ A0 ST IT
o] A=) o= 01811 wolo] STk @4 get, &
o, 24, A9, A5 3 Y2 e & Uk G
7VE GEtEA %WOI 7}% =2 60°C2] EollA %i7]E5<
THEo] M7l Wi FEAA =] HEE
IFE AzdE Bolth
TS W AN 71540 S S8t o8 v
2 RAZE H7lele] 1538 AxS|= 3 oo tig
ATEE HA5E H71eE 154 (o, Kim, Yim, Kim, & Jeong,
2019; Park, Lee, Kye, Ahn, & Noh, 1993), ©H(Kim, Hwang, &
Eun, 2011), 719)(Kim & Song, 2002), "F=(Yoo, Park, & Chang,
1995), siFAS<FE 2 thAlmKHam et al, 2008), 54 (Lee &
Kim, 2018), 27]2KKim & Kang, 2018) 5°] Atk $-gluzldl]
AlE 2t Aot 3, Be 5o MEEYS t2A st
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Az3AY 7P E Al 7 5] ALS Hrlste] Alzst
7% 3TH(Cho, Kim, Lee, Kang, & Lee, 1981; Shin, Kim, Choi,
Lim, & Lim, 1996). L& tithre] 7= w7l o5t
a3 Axola, Ax WEE vE2A 3 13 ATe
A2 e Aol

A=l (4vena sativa L.)= HZHGramineae)ol| &5h= Th3E2]
 SHE Gt o WEs IadA ARtk FA|
Adeo] 2ol s BFElet Ado] £uj AR
(Jeong et al., 2014; Jun, Yoo, Song, & Kim, 2019). 2HAZ=
221 Al Zdo] drdshAl U3 AL Qlo] 2o B4
o £ol qlaL, A= Ado] ghol @44 Al &= 44
o] & FEj=o] &=t ol Stk 1A Ao 7Hae-o
2 o183 v A= ZFAge viE) 2aEe AAE Hart
o] A7 o] o]-8+31 JTHBiel, Bobko, & Maciorowski,
2009). Yukz o2 A7l AR Tl gifo] a1
Yroluizat 9 gFF7 g Holl M 947510 (Han et al.,
2008). p-2 ¥t TS Ao FEH F9lol wet xfelvt
oL} HFF o g oF 2-6% 7o) grE o] *‘ii}ﬂ 712
7} Aok A= e
18712 A= 0] glo] Frotnisto] F YA = A
7] wliol @ FFUoZH 1 717} ETHJeong et al,
2014). Brou] Ak HIE] B, HIEI] E, 7|3 = 3
Al S o] ok =3 AE] g deds HEEkE Ue
glutamic acid®] o] oF 23%E ThE I-Fol| Bls] Bo] -
= o] i McMullen, 1991). AZ]] o2& FHZe A
9] 71543 Fdste] B2 A7) o] FAX AL =], el

Yz FEHE sl AAW oY, sl gy
W AR THAE ZoE deiA °l
T84 2 o] HEle] 484 B-=
RO} o} 83 aﬂ*EﬂEe o] AAHEE o %hl
gk 2ol TR thololE B3 dd Qleds ¥
Ao} WYL BEE G 5o] UTh(Han et al,, 2008;
Jeong et al, 2014). Fgloll= EElHE, 53] I/ 5
2 Aol 203 phenolicamide?] bl glolm] =9 g
b8} Z-84(Cai et al, 2011), FE=, B So|EX1EIE A
2 & oY, WYEe 3718k= E3(Singh, De, & Belkheir,
2013; Wang & Ellis, 2014; Whitehead, Beck, Tosh, & Wolever,
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2014) 5 A=) DA71A AF AR TEX| e} AHIRE
o 7ol thgk B4l FHE Aol e gt A7t X138y
=i ok

AF7HA =u) Aol gt AFEE FE 54(Choi et
al, 2012), HolFig]e] % ol s} B4 2 7154 Kim,
Kim, Choi, Lee, & Choe, 2019), 27g] Tl do] ¢ze] F&
7 FA-3lJeong et al., 2014), FUHAHE L FZEA(Jun et
al., 2019), &H] FHE A 7HE ©]8(G. Kim, 2019; Y. Kim,
2019), 715743 7FE&AIE 7W(Choi, 2012), 21% &4 theks)
(Lee et al, 2017) 5°] Lo, & 7lgFol tigh Id+= &A
2yte] ol3}sta B4 9 eAkslE A (Lee et al, 2016)3 L E
g, QEWIR 5 AlF ek 081814 EAJ(Chae, Hong, Song,
Lee, & Jang, 2008), FAZ715¢ 710l WhE 7] A4 (Lee, Park, &
Ahn, 2002), B8] 717] =" o|5stA 54 2 H41E)
LA et al, 2017) & 7F8} Tl B3 AT g 8
Hol1, 53] Aol M7k A 7FE el gk
AT AFE Aotk

wEhA] B Aol As Fe A BTs HUIkE 1%
< E@A‘ W0 2 A 23k #7H25°CR2 °C, 209)3H= T

ZARsle] AFE] 1570 Az 2o HHE
EF3E -?/]?} 71ZABE AN G o2 E3F A7) AH|
stz skt

OIN e

= amylase 840l 2|3 F3}2HE-0 & grslE
A A== Bk protease Fol] 03wl R Ahg o
e, 1371 vlent g gul Fol
zZ z3lE Ol%ﬂ L}EMEI(Koh et al., 2009).
agRe}l A7 g A FviE 1%

7o) ok WA 9 Al 2o BsHel SAuR ojz) AEe)

W2l BY FMEN 02 DEFS MY 5 BUSY 19

718 =E efshs Aol uEha 1380 A7158E
FIAZ17] S8l Tkt S%0) ' 71T AAE Ak
5] ik A7 BaskAl ZYE T Qlek Al 2E1A,
IRINE 5 HFS A7 254 o et al,, 2019; Park et al,,

1993), ©ZH(Kim et al., 2011), 719](Kim & Song, 2002), "}l
(Yoo et al., 1995), 3| ¥HSFHE 2 ThAIPHHam et al., 2008),
TR (Lee & Kim, 2018), 27AKKim & Kang, 2018), &9 7
(Jeon & Jung, 2011), TH3H(Choi et al., 2010), ZHFA(Park et
al., 2005), ‘7ol 5% 3k=(Bang et al., 2004), 771 HKim et
al., 2003), 4 gk <A AUk
AR R RS Hrfele] S Al & 4 9 A
34 BAS 2R Ao et al, 2019)94= AL} @E
g2 fElEe A% A} glucose, fiuctose”t =34, FrElok
v] =4k 3HeF2 phosphoserine, threonine, phenylalanine, proline
o] tjzTel Hlgte] foHoZ =9k} S 1,1-Diphenyl-
2-picrylhydrazyl(DPPH) 241 24x71°5-3%} Superoxide dismutase
(SOD) A+ BAE fre]d o2 7P =9k, Lipopolysaccharide
(LPS)°ll 2l%k ﬂ%*‘*ﬂ—%ﬂ S WA E Y= HF7t 13
%3} Hlasle] © BAE veilel st 2 3ds
2ol Al aele] el ool nge] 715 Ao]
HIATL stk AF5E Alele] AFE A F <
4 T 34 9 sl dS vl A7 Lee et al, 2021)°]
ME BAFRORE Fad 1ol o meid 4 I F
Egjuls ol =4 ekl B4 é’“ A3 B4, 3R
3} ZgolA &2 g ekt =3 DPPH radical 47153
ABTS(2-2'-azino-bis3-ethylbenzothiazoline-6-sulphonic acid) E}
oz A %}*é 5l SOD Z4% AR 02 #A| Vet F
o] gE-S RIS ErfE HE NS Hrlsle] 1S
F2 9 S e AT (Yim,
Jo, & Jeong, 2020)01 A= ErFE HENH 15:7o] T2 35
Zll B3] o-glucosidase 1W(AGI) E43, pancreatic lipase #1351
(PLD) B, s}, AAILEs] oA 248 velila, 15
A alfre] H2 Al FASEA A3 e e Fasie]
TR 715730] FFHANTAL STk er| b kRl B
< ket uFge Axd F S aHE ZARE AT
(Kim & Kang, 2018)0lX1+= % iz TS 1442 mg Triaminoethane
(TAEyg, & S} 0| & -2 236 mg Quercetin(QE)/g€]

Az % 44 3o
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913, oRlA} Qe B H7lge] S71U4E % S
o 9l & ZTH ol o] SYlsle] DPPH 47 24,
2,2-azobis(3-ethylbenzothiazoline-6-sulfonic acid)(ABTS) radical
2AZA, Ferric reducing antioxidant power(FRAP)E %3}

erlpe] a3t BAo] Y- AASAT.

2. 478 2 A7

FHZ 7FAES 7P Hol2Ee] Uk 2 94 507
oheet w3 S Whilo] 71l glo] AlREe] 7154 AF
of thgt =87} F718kaL = FM eI tHKim et al., 2019). 7
e I 2539 Z3E QAo AIAl f5m9) Z1H@elM e 7

o] a1, Y ofuliato] F o] 9lom, 53] 4484 2lo]
A AESEE o thololE, W] o Foll At
USHIUTE Tk IEol| nis) BaEsiAto] Thig s o]
AL, Folal Fof Folu)icite] FR3jC) w3k M B
o, HIENL E, W[ g R FR3sh, 4849 2o i1l g2F
= ohE FE] Qlol AFaAEA 77 o S &
E°]TH(Han et al., 2008; Jeong et al., 2014). AZo] &A3}=
AHEE AEE0F o] EAlRHA wv AHEe 28
2 olgH 1 e, A7 dlddle 25kE WE glutamic
acid®] o] oF 23%E ThE AFol vlg] TR, o2
AAzHE A8 HAF, olfF ol vl Fidog o]
A 5 dAzns HA A1 AFAARE 382 ks
AJo] ETHGray et al., 2000).

vt E A 2R7F FERA S7FHEA 2006
A 2ha & Al o] 20149 350 haZ 1758 S718199 %,
olol whe}h =) At 200610l 65, 201130 6005, 2012
ol 0E02 F238] F7staL Atk Al U 2011
3,890, 20124 4,548%E, 2013 5019522 vd IA S7}
BFRAIL 2015\ 3R] A8l U 20,000(7007H2 ) 2.
2 Z7RIh Aake AR oF 5%t 715 AFR R o] &
=3, 28 9 FAgo g oF nytte] o] §E T gl ot A
SEvetele 2% A 2 Y 59 22 A7 FEol

HFEo] F7& v SRA o)A ol ApuEar gl

(Yu, 2013). @EhA] U A2 Al 7t sS4k
APt gt TFSAIE S ALH R At 9)
ou, AAYE o] &5 IHEIPHA THEAIFl it Aot
3] o] FAR L Y3, o 2T Tkl TAol il
9] 71578 AEFAAEN HA S Rk, o8 Legt
theFek A Eel] ik A5t Fasieh

AF7A W) A tigk ATF2E FF $79(Choi et
al, 2012), YHAE 2 FZAEA(Jun et al, 2019), £H] U=
3+ 71F ©]-&(G. Kim, 2019; Y. Kim, 2019), 71554 7} 2AE
Z1H(Choi, 2012), 215 24 THdshLee et al,, 2017) 5°] &
H, A 7FEF disk A7E AR o)sksy 54
2 318 (Lee et al, 2016)F LEY, Q EXIZLE | Ed
3} 031814 EX(Chae et al., 2008), FEI7+F 7l W2
7] HX(Lee et al., 2002), &) 7172 YEH o]s}shE
E4 2 gkal F4(Jun et al, 2017) Tol Uk

FE o] &8 T 7HAIEFE s AHsiMe &
=

=l

b

2 Bes ol WS Fasit. T2 ARzl e
A Qe g% 2 2ol gepe, 53 Ao 2H

g
o] EAske o] AEAA Foll &40 Al 714
Tl(Jeong et al., 2003; Peterson et al., 2001).
A B2 AA=7E AH(Lee et al., 2016)14= =il
Al §F9 2A(ETH e BAREDE 40, 60, 80 F 100
meshZ #4Y, A Qo] Az] L AT & B-27¢
o] g A2 7% 60 mesh(4.23%), B2 100 mesh
(426%)°1A 7V #=A] Jeba, 7848 B F B2
F2+] 76.99-90.80%= thE-E-& AT AFE]9] o] &
4 F2& 9% g4 9 77l B4 ATHG. Kim, 2019)°1

A 200°CoN A S FF B9k u) A e v, gF
=z

of T
et
o
iy
i,

& oFEF istaL glol 8% SH2-HE T As) 3R
48} 5 A8l 9 FEE U A0E 4EA o
H, ek o 9 HeE 371 5 ok Aerls s 7
SITKSingh et al., 2013; Wang & Ellis, 2014; Whitehead et al.,
2014). TS FAZ]oll= tocol 5 HIES #l=3l3hEo] st
Al A3, S TPsh= G| =A] 322 avenanthramides
+ A9 sl B R g &2 A ATh(Peterson, Hahn, &




Emmons, 2002; Peterson & Quresh, 1993). &Fg] 7[5 &%
slod 2wkl F2 B8 ZARSE A (Jun et al., 2019)01A4 =
AAE 71F A7) ZIVERE RS Al0eE YukdRa
B-glucan o] F7Fh= ﬁ% RIS

dtol Agle] 7% ARl tidk A7H(Kim et al, 2019)14=
TUellA SFH A FF F ] S AEE st
Hol Agle] AE-S 24 3 Ax) wolgl Ay} wol A
AYET & Zgvls 9 F S0\, F =71 oM
xelnto| = o] kst B 9 ksl AR kel E7F
= As gRlsach

71573 t8-A 0242 A AF(Kim et al., 2021)lA =
A2 2% Felof HFHE ARkl Sl ARlE FUS= 8
of B MotES Alzste] G AES £4% 23, DPPH,
ABTS 217 2748, 953} oA, s &4 9 st

LS Ue 7154 ti82 0249 71sAE gl

>,

AT =Y A, gl dEgl, 4
RS Tt AT Fe e Bde] dutdE
£ Association of Official Analytical Chemists(AOAC)S(AOAC,
1980l we} Skt TR
WEHE Soxhlet W, BEEFFF 550°C 3]3P, A

](DKSH/\} vario MACRO cube)E AME-3le] 2

& Aol 6258 Foto] =il ghge R
SrstESES 10000141 A2 8, e, 27
W, B ko] ks AQlg BoE Atetth dvhdE

TR 0.67%, Q%%Lat 1.63%, A3 10.37%,
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ARG I RV, d%‘%ﬂ, WENE, N T
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2. 472 B 7 1Y M

W) B A DR T ANEYER
AR o S AZHE 7RO Z Flod sl Wof B
7M7) 3 a5 A% 5 FA5(Park, 2014), A
2o s 9 Belusge] A4 S4971RE AL 9l
‘?ﬂ:r"(Kwon et al., 1996), 77 ©|
E74 A7 (Han et al, 2018) 5-& FaIst AZIATE 1F4

oo
kI
¥
o
N
N
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X

24_‘

2 & 2,000 goll S71E7HF 100 g2 60°ColA 1 Al G3}A]
71 & 25 1,400 g& F3l BT 2O, 5, 10, 15%), A7t

il

S 3R 93], = EHIE B 55 34§ 158 1%

71, I, 2502 7HE 81 <Figure 1>, <Table >3
Zo] A z3}T.

a

3. W2 2Y &7t nRWe| SR

A7 BT H7F 1] RS 1 g8 oAl ¥ A9
A B 224 7)(FD-600, KETT Electric Laboratory, Tokyo, Japan)
2 33] §HE 23kl

Table 1. The mixing ratios for preparation of kochujang
by the level of added roasted naked oat flours

(Unit : %)
Grow”  Conrol  NOFS% NOF-10% NOF-1%
Ingredient
Red pepper 28 28 28 28
Glutinous rice 24 19 14 9
Meju powder 8 8 8 8
Malt water 28 28 28 28
Salt 12 12 12 12
Naked oat flours 0 5 10 15

NOF: Naked oat flours

Y Control : No added naked oat flours
NOF-5% : 5% naked oat flours added.
NOF-10% : 10% naked oat flours added.
NOF-15% : 15% naked oat flours added.
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Preparation of
malt water(60°C, 1hr.)

Mixing of malt water,
roasted naked oat flours,
and glutinous rice

Saccharification
(60°C, 3hr.)

Gelatinization, and
cooling

Mixing of red pepper,
meju powder, and salt

Preparation kochujang

| =

Figure 1. The manufacturing process of kochujang
by the level of added roasted naked oat flours

4. 272 22 7 DFFO| pHet M=

2] B M7} v157e] pHE Choi®t Chung(2000)2)
Hog uF 5gS Wit SR 45 mLoll Fol I Alol=
= 9)A(Tefal, BLIKGEKR. China)Z 3% 59+ #2351, pH
meter(HANNA, pH210, US.A)E ©]-83}o] 33] WHEsie] 243}
Gtk 2heE 35 5 o B S/ 45 mLol| Ho] A 4i¢]
55 YA 3R 5 Ak, A4 10 mLE FH& 05%
HEzee A A2 34485 Hojmy] 3 0.IN NaOHZ
pH 83°] & W7k AA T A9 FE mLTE VeI

5. WA2| By &7} DR M

A 28 J7F 1530 M 15ge 9t R
QF2FAIZ1 & Spectro Colorimeter(Jx-777, Color Techno System
corporation, Tokyo, Japan)E- #8514 L(lightness, 8), a(redness,
ZA )9} byellowness, FAE) FhS 108] WHE =4 71 HF
#OoE eI 718 WAke] ZhE L = 9845, a = -0.03,
b = -041 °|3Uch

6. A2 22 L Y9 gt I

i)
%

A B 27F 15| dEe 15 5 g Ee
< 45mLol| Hol T o] =2 Y E 387 ek sk
AEA(PAL-03S, ATAGO, Japan)oll 4} 02 mLE ¥
2] 33] ¥k 54, 1 BAE o2 et 9Ee 154
5gS it SFHT 45 mLell Hol I 4lol=5 AR 3 B3¢
7233 F GEA(JPN-E, Brix 0-32 °%, ATAGO, Japan)©ll
38 02 mLE Hojm 33 WHE 24, O HAgo®
ERA AT

2

A
[/ o

7. 472 B2 7t 1Tl FEot0| it

e FE A7F 23] FAoteAte] #4942 25°C,



205 A 154 5 01 70 % ethanol S0 mL2 751 80 °Cl)
H 1/\]7 59} microwave(Mars X, CEM Co., USA)E AR&-31]

Z, 73t 100mLE HE5 F A8 &40 2 JIGTh
/\l@%ﬂl F3t AlSol 6 N HC 89 15mLE H7lsle] Az
23 W53 $ 110°C] AZ70lA] 24413 7Rals AT
OIOW A, FFIIL FAMIEF 958 H0E A 83l
0.2 um membrane filter2 &3}, o}w|1= At 2FE-H-234%](S433,
Sykam Co., Germany)E ©]-8-3}% 413} THJeon & Jung,
2011). ¥4 212 T3 <Table 2>9} Zth

Table 2. Analytical conditions of amino acid composition

Instrument S433-H(SYKAM)
Column Cation separation column(LCA KO06/Na)
Column size 4.6 x 150 mm

Column temperature 57~74°C
Buffer 0.45 mL/min, reagent 0.25 mL/min
3.45~10.85

Flow rate
Buffer pH range

Wavelength Fluorescence spectrophotometer

(440 nm and 570 nm)

A2 2 HUiE0 ME 1FYY NY § FEEY 28

8. SAXE

A S 7 15782 BAIXE= SPSS program(IBM
SPSS Statistics 26.0, IBM SPSS Co., Armonk, New York, USA)
packageS ©|-83to] W+ BEHAE Fola, AT BT
A7 ol W2 FHEAS JAAFELEA(ANOVA)S
2 EN% F feofdol 9l wf AAFHS 2 Z Duncand] U
9] A1& ¥ (Duncan's multiple range test)S 2}-83] 187k

Aol AZ3HATE

Iv. |31z

1. A2 2 I IFH9 +2e

A B2 A7F 3] RS <Table 3>7) 2t
AR BEe| A7k wEtAE 10704 diE2Ty] 4
- 55.70%N 41 15% 719 749 50.00%°= 74, 205700

Table 3. Water contents of kochujang by the level of added roasted naked oat flours after 20 weeks of storage

at 25°C (unit : %)
Group”

Storage Control NOF-5% NOF-10% NOF-15% F-value

period(weeks)
0 39.30+.1079 37.80+.12¢ 42.10+.12° 47.60+.17° 3,342.47™
2 53.10+.10° 53.00+.06 49.70:+.06 49.30+.06° 2,513.33™
4 55.20+.06° 55.70+.06 52.20+.06° 54.70+.12° 1,266.48™
6 54.10+.06° 54.50+.06* 50.50+.06" 53.10+.06° 2,972.00™
8 55.00+.06" 54.80+.06° 52.40+.06" 52.80+.06° 1,614.33™
10 55.60+.06" 54.70+.06° 51.00+£.06° 50.00+.06° 6,684.25™
12 55.80+.06" 55.40+.06° 52.10+.06° 52.60+.06° 3,230.25™
14 55.60+.06" 54.90+.06° 50.70+.06° 52.60+.06° 4,556.33"™
16 56.90+.06° 56.40+.06° 52.70+.06° 54.10+.06° 3,556.25™
18 57.10£.06" 54.10+.06° 52.50£.06° 52.40+.06° 432825™
20 54.20+.06° 55.40+.06" 51.50+.06° 53.50+.06° 2,426.00™

" p<.001

D Mixing ratios of ingredient for each group are same as in Table 1.
? Meantstandard deviation(y=3)

? Values with different alphabets within rows are significantly different by Duncan's multiple range test at p<.05.
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A 5430%00141 15% 7k 739 53.59% % ZHashe A%
< B p<.001). TEF tFA0 1530 T4
o, Figlgo] s FHo| U 7oz e 4 gl
o et al, 2013)2 3} A4 g3 5 A B2 7Pt
AR A} Y-S ERIT 4 YAtk AR wEtA
= Azl tl=T, 5%, 10% 2 15% A7 73%- 3940%,
37.90%, 42.20%, 47.50%141 2050l 54.30%, 55.40%, 51.50%,
53.50%2 F718he @S Bt Chat Kim(1997)¢] =3}
B HEAES o8 Bl A2 d 4 T AR R
A AFelA 60 S48 F FEFFE ST BT oF 5~6%
7V S7Fsktkar &t

l..

2. WH2| BY M7t DEFO| pH

A7l B H7 3572] pHE <Table 4>} o] &7E]
o] 7l weties Ax3d thExTe] pHE 4499
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Table 4. pH of kochujang with added roasted naked oat flours after 20 weeks of storage at 25°C

Group')

Storage Control NOF-5% NOF-10% NOF-15% F-value

period(weeks)
0 4.49+.06>9 4.57+.01° 4.57+01° 4.66+.02° 17.40™"
2 4.27+.02™Y 4.28+.02 4.28+.01 430+£03 93
4 4.35+.03° 4.39+01° 4.41+.01° 4.45+.01° 25.90""
6 4.26+01° 4.15+.00° 4.31+.00° 4.29+01° 929.83™
8 4.30+01° 4.16+.01¢ 4.35+.00" 4.32+01° 890.22"
10 4.28+01° 4.13+.01° 4.32+.00° 428+01° 506.33""
12 4.28+01° 4.13+.01° 4.32+.00° 4.29+00° 545.33""
14 426+01° 4.05+01° 4.27+.00° 427+01* 830.07"
16 4.23+.01° 4.05+,02° 4.25+00" 4.23+01° 275.15™
18 4.24+.01° 4,03+,01¢ 4.20+.01° 4.16+.00° 497.33™
20 4.21+.00° 4.01+.01¢ 425+01° 4.19+.00° 825.07°™"

001
D Mixing ratios of ingredient for each group same as in Table 1.
? Meantstandard deviation(y=3)

% Values with different alphabets within rows are significantly different by Duncan's multiple range test at p<.05.

Y ns : not significant
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Table 5. Acidity of kochujang with added roasted naked oat flours after 20 weeks of storage at 25T

(unit : mb)
Group”

Storage Control NOF-5% NOF-10% NOF-15% Fevalue

period(weeks)
0 1.53£.06”™ 1.53+.06 1.53+.12 1.63+.06 1.29
2 1.60£.10™ 1.57+.06 1.63+.06 1.63+.06 61
4 1.60+.10* 1.53+.06" 1.37+.06° 1.27+.06° 13.94™
6 1.53+.06 1.80+£.10° 1.60+£.00° 1.80+.10° 9.71"
8 1.53+.06° 2.13+.06" 1.83+.06 1.83+.06 54.00™"
10 1.63+.06° 2.07+15 2.07+.06" 1.87+.06 15.30™
12 1.93+.06™ 1.90+.10 2.00+.10 1.93+.06 79
14 1.63+.06™ 1.63+.06 1.60+£.00 1.60+£.00 67
16 1.63£.06° 2.23+06" 1.63+.06° 1.80+.00° 96.33""
18 1.80+.00° 1.83+.06 1.97+.06* 1.83+.06 6.56"
20 1.83+.06™ 1.93+.06 1.93+.06 1.93+.06 225

* p<05, " p<o1, ™ p<001

D Mixing ratios of ingredient for each group are same as in Table 1.
? Meantstandard deviation(y=3)

» ns : not significant

9 Values with different alphabets within rows are significantly different by Duncan's multiple range test at p<.05.
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Table 6. Salinity of kochujang with added roasted naked oat flours after 20 weeks of storage at 25

Group')

Storage Control NOF-5% NOF-10% NOF-15% F-value

period(weeks)
0 4.13+.067% 3.90+.00° 3.97+.06° 4.23+.06° 27.89™"
2 3.87+.06™Y 3.90+.00 3.90+.00 3.93+.06 1.33
4 3.50+.10° 3.90+.00° 4.07+.06° 3.90+.00° 5225™
6 3.60+.10° 3.73+.06° 3.87+.06° 3.77+.06" 7.28°
8 3.40+.10° 3.70+.00° 3.60+.00° 3.70+.00° 24.00™"
10 3.37+.06° 3.50-.00° 3.77+12° 3.53+.06° 16.61°"
12 4.07+.06° 4.17+.06" 4.23+,06" 4.00+.00° 12.89"
14 3.73+£15° 3.87+.06° 4.17+.12° 4.07+.06" 10.54™
16 3.77+.06° 4.03+.15° 4.03+.12° 4.03+.12° 4.00"
18 3.90+.00° 3.87+.06° 4.03+.06° 4.13+.06" 18.22™
20 3.90+.00° 3.90+.00° 3.83+.06 4.03+.06° 12.67"

* p<05, 7 p<01, ™" p<001

! Mixing ratios of ingredient for each group are same as in Table 1.
Y Meansstandard deviation(r=3)

3 Values with different alphabets within rows are significantly different by Duncan's multiple range test at p<.05.

Y ns : not significant
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Table 7. Sweetness of kochujang with added roasted naked oat flours after 20 weeks of storage at 25C

(unit :° brix)
Group”

Storage Control NOF-5% NOF-10% NOF-15% F-value

period(weeks)
0 5.00+.007% 4.00+.00° 4.03+.06° 5.00+.00° 1,161.00™
2 427+.12° 4.03+.06° 4.17+.06™ 4.50+.10° 15.52™
4 3.53+.06° 4.53+,06" 4.60+.00" 4.07+.06° 292.89™
6 4.27+.06" 4.37+.06° 4.83+.06" 4.50+.00° 7322
8 4.17+.06° 4.83+.06" 4.50+.10° 4.47+.06° 44.61™
10 4.23+06° 4.43+£.06° 4.93+.12° 4.23+.06° 56.14™
12 4.90+.10° 4.60+.10° 4.77+.06" 4.33+.06° 26.83"™
14 4.03+.06° 4.37+.06° 4.23+.06° 4.83+.06° 04.00™
16 4.40+.01° 4.80+.01° 4.90+01° 5.00+.01* 6,225.00™"
18 4.27+.06° 4.20+.00° 4.73+.12° 4.90+.10° 53.46™
20 4.10:.00° 4.23+06° 3.97+.06° 4.30+.00° 39.33™

™ p<.001
D Mixing ratios of ingredient for each group are same as in Table 1.
? Meantstandard deviation(=3)

* Values with different alphabets within rows are significantly different by Duncan's multiple range test at p<.05.
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Table 8. Hunter's color value of kochujang with added roasted naked oat flours after 20 weeks of storage at 25°C

Group”
Storage Control NOF-5% NOF-10% NOF-15% F-value
period(weeks)
L 26712975 26.57+21° 26.76+.12° 26.83+.11° 3.06°
0 a 22.38+.78™Y 22.36+.26 22.59+.46 22.60+.35 65
b 10.72+.36 10.81+.28" 11.21+.19° 11.27+39° 7.63™
L 26.33+.16° 26.66+.24° 26.65+.34° 26.69+.24° 452"
2 a 23.09+£.47® 23.32+.42° 22.72+.42° 23.39+.34° 532"
b 11.37£21® 11.23+.14™ 11.15+.23¢ 11.47+.18 544"
L 26.73+.16™ 26.66+.25 26.65+.22 26.70+.24 28
4 a 23.97+41° 24.63+.44° 24.05+.41° 24.10+.66° 3.73
b 12.60+.36™ 12.89+.44 12.81+.28 12.85+.39 122
L 26.52+28° 26.62+.18° 27.02+.35° 27.57+.72° 12.02™
6 a 23.82+.61™ 23.79+.35 23.86+.63 23.85+.54 03
b 12.67+27° 12.93+.42% 12.85+.20® 13.12+.33° 3.54"
L 26.51+.30™ 26.75+.15 26.64+.37 26.61+.22 1.29
8 a 23.25+.55™ 23.68+.43 23.70+.46 23.78+.57 224
b 12.544.15™ 12.79+.52 12.50+.12 12.54+.38 1.59
L 26.20+.11° 26.41+.09% 26.63+.13° 27 44457 32.76™
10 a 21.84+47¢ 22.17+.19° 23.12+.32° 23.51+.12° 65.75™"
b 11.73+.14¢ 12.17+.19° 12.35+£21° 12.59+.20° 36.67"
L 26.25+.10° 26.36+.15° 26.56+.14° 26.76+.07* 35.30™
12 a 21.47+.18™ 21.55+.61 21.27+.29 21.16+1.11 74
b 11.68+.18° 12.17+.19* 12.09+.14° 11.61%.20° 25.92"
L 26.60+21° 26.35+,14° 26.08+.12° 25.74+.18" 49.74™
14 a 22.51+23° 21.49+41° 20.34+.35° 20.31+£.20° 114.34™
b 11.95+.17° 11.69+.19° 11.39+.07° 11.21+.12¢ 49.80™"
L 26.17+.14° 26.24+28° 26.69+.14° 27.41+46" 39.51"
16 a 21.00+.32° 20.21+.32° 19.62+.28° 19.02+.19¢ 88.66™"
b 10.92+.10° 11.23+37° 11.21+26° 11.41+39° 446"
L 26.55+.30° 25.94+30° 25.93+.32° 25.38+.17° 29.52™
18 a 20.29+.23° 19.57+.56 19.25+.23° 19.26+.21° 20.63™
b 10.43+.13° 10.48+.38" 10.48+.14° 10.81+.09° 6.47™
L 25.99+.11° 26.22+.36™ 26.55+.34° 263133 582"
20 a 19.91+.25° 19.51+11° 18.58+.15° 18.07+.35¢ 131.99™
b 11.17+.13° 10.92+.16° 10.71+.13° 10.45+.28¢ 27.42™

* p<05, ™ p<01, ™ p<.001, L(lightness), a(redness). b(yellowness)

D Mixing ratios of ingredient for each group are same as in Table 1.

? Meanstandard deviation(r=10)

3 Values with different alphabets within rows are significantly different by Duncan's multiple range test at p<.05.

Y ns : not significant
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Table 9. Amino acid composition of kochujang with added roasted naked oat flours of 20 weeks of storage at 25°C
(Unit : mg/100 g)

Amino acid Group” Control NOF-5% NOF-10% NOF-15%
Aspartic acid 802.41 715.32 714.44 836.14
Threonine 206.91 213.62 219.66 237.56
Serine 271.07 282.60 29053 315.54
Glutamic acid 959.70 983.55 1,070.72 1,169.62
Proline 266.61 27024 288.94 31172
Glycine 24575 265.04 273.96 292.64
Alanine 291.43 356.62 362.67 35243
Cystine 4577 4832 77.29 4591
Valine 26247 260.83 32067 295.79
Methionine 64.10 60.90 91.03 55.11
Isoleucine 199.13 208.63 20424 230.19
Leucine 360.67 35835 383.13 426.19
Tyrosine 121.10 128.95 113.24 120.81
Phenylalanine 237.87 243.19 25401 286.76
Histidine 197.69 12839 232.06 257.69
Lysine 211.66 22291 215.13 231.58
Arginine 290.03 32673 305.88 314.64
Total 5,034.36 5,083.21 5417.60 578031

D Mixing ratios of ingredient for each group are same as in Table 1.
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