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Abstract

This study was conducted to investigate the antioxidant activity of Kochujang following the addition of Omija (Schizandra
chinensis Baillon) by-product extract powder. This study specifically investigated the total levels of phenolics and flavonoids,
the activities of DPPH and ABTS radical scavenging, and FRAP (ferric reducing antioxidant power). Our results showed
that the total phenolic and flavonoid contents of unmodified Kochujang were 4.06 mg TAE/g and 2.87 mg TAE/g,
respectively, and that the total phenolic and flavonoid contents of Kochujang with added Omija by-product extract powder
were 3.89~5.19 mg TAE/g and 3.11~5.35 mg TAE/g, respectively. As more Omija by-product extract powder was added,
the more the total levels of phenolic compounds and flavonoids increased. This study found that DPPH radical scavenging
activity in unmodified Kochujang was 25.8% and that in Kochujang with added Omija by-product extract powder was
27.1~39.7% each. These results indicate that Omija by-product extract powder has possibility not only in Kochujang products
but also as a functional food with antioxidant activity characteristics. These results also indicate that adding Omija by-product
extract powder to Kochujang had significant effects on overall acceptability. Thus, the addition of 5 or 10% of Omija
by-product extract powder is desirable for making Kochujang.
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3 Aa=T gk
Q u|XK(Schizandra chinensis Baillon)y= B=241&52 53
(Magnoliaceae)ol| &3}1L, 3= -2|ute} FRA Yo Exsa
Rem, MSA7]= 6~89olaL, Hao] FEl= A7l 9~10
Holu, JFsH= Al7]= A7t HH $of gthJeong & Joo
2003; Lee SH 2013). 2u]R}= 2u] = tiAl 714 99 9ju]
2 oy Ay, 20k ARt migks Eek=tl(lee 5 1989;
Sung KC 2011), 9|58 4802 dg AMEEo| F7loAe &
7] 255 &9 7 Sl dAEE A7t A E o fthKim
T 2007). LH|R= 714 2 EA 0T FR2Q] STHE 0]
£ 9 FEAopd Fo] FF5Hm(Sung KC 2011), ghdoll A=
A A, 4, AFA 522 o] &=k B3t EF 73t
S 2EE Aot FH|TL LA EF A3}, FIE o=, HY
24, ¥ T 245 AYL JYTHOh 5 1990; Mok CK
2005; Song 5 2013, Park & Sim 2017, Byun & Lee 2017).
o]z fo|H &2 WE T2 9 dAFdx 2
A FEE9 g4t EA(Park F 2013), 20|R} E4-FEE
o] gratst &g T} o & A 475 Y a-Glucosidase A 3f| & 37}
(Cho 5 2010), 2u|2}9] aHita} &4 & o]3tehd EA4(Kim
& Choi 2008) 5 2m|AFe] FHAkSE A aatof tigt A4t+=
chepell S lovk vizure] Alelgkael Tt o
T ob#) ululet ARk 2ulAe 4B M7} ot the
g A&l H7F &&=t AFFREE(Byun & Lee 2017), %
128 F(Jeong & Cha 2018), 21| &} H(Park & Sim 2017) 5
of g3t a2z, emAEt I S| A2 AR
sYatel ol ES] AAbol TR FE vIAE
(Ahn TW 2016)9} & @ u|Retm} &Q132E,
shof AlgHA|e] A AF(Lee SK 20157 Sl vzt @
we] Aelgy 27 Fol tREe 2l Kore] AFEo]
S, lignan] AL 2 g4 HROIDE A5A
sgute 2t oulAue) A8 Ay BES
A 2811, 2u]a} do] FobA o= ¥2X|TL YeKCho
2006; Kim 5 2017). watx] & Aox= 14737154 4
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3. & H= & & E2EL0|E e

oulxpet gatolat ol Au ghEe) Bate] & Eelo)
= L Folin-Denis#(Folin & Denis 1912) 2.2 tannic acid
(Sigma Co., St. Louis, USA)S EZFEZE 0|83t R&AH
HozRd % Zuls gure RAastdc. Aggyos
= AR 1 mlE £F5 7 mle} &3 & 2% sodium carbonate
solutiong 7%t 5 Folin-Denis A]2F 0.5 mLE H7}5te] UV-

Table 1. Composition of Kochujang with different levels
of Omija by-product extract powder

Omija by-product extract powder (%)

0 25 5 10

Red pepper powder 20 20 20 20

Meju powder 8 8 8 8
Salt 5 5

Omija syrup 6 6 6 6

Grain syrup 45 42.5 40 35

Stock 10 10 10 10

Honey 6 6 6 6

Omija by-product 0 25 5 10

extract powder
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Vis spectrophotometry(Optizen POP., Mecasys Co., Ltd., Korea)
2 725 nmo| A FFE=E SAsH

% Z@tRol= FERS Moreno 54(2000)2] W ol &J3}o]
Al E 100 ULE 80% ethanol 900 pLo|| 3)43te] &gl = 100
uLE #3}o] 1 uM postasium acetate2} 10% aluminum nitrate
2 T8 80% cthanol 4.3 mLo| EFHAT TN 408
T AL AR F FFEE 415 nmollA SR F
flavonoid $FHF2 querceting FFERA R sl 235 &=
AolA & e AtstATh

4. a-a-Diphenyl-B-picrylhydrazyl(DPPH) radical 2~7{&hA
S u|xpat oFzloiyl @ m|zjul oFzlol Bulo] free radical 4
AZGLE 100% HerEo] ARE 59 & s=H2 A%
3|4l 800 pLe} HghEo] =<1 0.15 mM DPPH 894 200 uL
£ st 3027 A-2of AR & FFEE 517 nmof| A
S 283 th39] 4 o2 AL THKim 5 2009).

DPPH radical scavenging activity(%) =

A5 FYE

I ESCE=n

> 100

5. FRAP(Ferric reducing antioxidant power) &

o uzput Qkakolm}  mjxpu} QFatel Buke] FRAP assayl
Benzie2} Strain H¥(Benzie & Strain 1999)2 96 well plateo]|
Hgatol AT ol Az 4B B} A}
£3}=6) 300 mM acetate buffer(pH 3.6), 10 mM TPTZ(2,4,6-
tripyridyl-s-triazine) & 20 mM FeCl; - 6H,05 10:1:19] H|-&
2 stk Ao} Hhgolg THele] 480 WA T F
FEE 593 nmoll A S5 A2 EHEE2 0.1, 0.25,
0.5, 0.75, 1 mM FeSO; - TH,02 E2THL ZAste] A=
1 mg¥ Fe*' mmoleZ FA|3}IT)

6. ABTS radical 2HEM &X

Al & 9] BTS(2,2-azobis(3-ethylbenzothiazoline-6-sulfonic acid)
ool o)t AAGA &AL 7 mM ABTS(Sigma Chemical
Co., ST. Louis, Mo, USA)2} 2.45 mM potassium persulfate S
E3ste] raR A 24A17E B AL WA o] &
phosphate buffer saline(PBS, pH=4)2 3]4]gt & sample 20 L
£ 349 180 uLofl st 1& 5 WAIRE $ 734 nmo]|
A FFEE SHEIUTHKIm 5 2009).
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Micro Co., Ltd., Seoul, Korea)E ©]-&35}o] oju}stc), o 1}st
9 2Rt 5 HTT BHHEE F R S0 mLo] Salsheick
A7)0 FAF SOomLE Wil st S-S WA,
oElZ 50 mLE H7}et ¥ AE 25 HE T 8 AT of
15t} 100 mLE HPLC(Waters 2690, Waters Co., Miliford, MA,
USA)E ]85} UV-Vis Detector(Waters TM 486, Waters Co.,
Miliford, MA, USA)Z ZA3}gct oju 53] HHE A3 s}o]
Fge= Yehf i

dAEE 5 43}te] vl (plate count agar, Difo, USA)S AME
Sto] 37COIA 4812 MeFet A Uek(colony) & 5
Attt WA Escherichia coliyS A& 25 g& Hd AY
A4 225 mLofl Y AJEg 9 410", 107 2 1
mLoj| tj&}e] v X|(MacConkey agar, Difco, USA)ol| B TujjoF
Shof 35+1°CoflA] 242X 7t vl ket & AP A b J
A7 0.5 mm oo AAM Hehs 4HEsHATH

10. 4 24

2 AddnEs B4 #EHHMeantS.D)E FA| S,
SAS(Statistical Analysis System, 6.30, USA) Z-83}o] AL
AEH o2 2 AR 7H) RIS =005 SN o4
& Atk BAME Fo4o] e AT rest FL
Duncan's multiple range testE A3§ste] Ad 742 7oA

< B33k
2ot & nF

1. QO|RfE} QHstY, 0|Xjt otatey Sato] FAis &
8 o ofolagEl &

om|zpe gptole] EAISHE % Tl UHE 142 mg TAE/
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g0, & ZetE o= =S 2.10 mg QE/gol R ont, &
] Rt ?J' N Barol F vl TS 1442 me/g, & ZEtE
2 2.36 mg QE/go. 2 Qu|xpH} QhztelH ) F H|
= ol v«lziii 108 &= 718t 3Ee B HTHp<0.001)
(Table 2). o] &2ty o] Bz QI3 o]& d=Fo] T7Iet A
° 2 QYZE ek Qu|RpEk okl 100 mg/mLe] FEZ A
2|8t DPPH &4 AL 43%21d| ¥, 3¢ 5==2 20|
2k okxbol Buko a5l 94.0%<] DPPH AAEALS
Ho §9421 kst @40 S ¢ 5 UATHp<0.001).
E3H ABTS &A5-2 Qu|zpat hzatlof| A E4do] n]u|al4
o1}, Qu|zpal kalel Bk 100 mg/mLE X 2]3HA 30.82%

o] ABTS 4 o} 9 2] WS ofste] 34l
22 AAISH: FRAP ol H vl giztelo] i uju]

st o, Quapk QFzbol Bako [ 274+0.09 mM/mg2] FRAP
5ol 2= EISHATE Kim 5(2017)9] AtolA emjz 4
el A E} vf 2EFoA 7H} 2 74%2] DPPH 2tz
2AFE UYeRfglem, ABTS ol £7%5 &4 9 nitrite
275 7NN E drEEEe] B4 eyt £ A+
of AMg-gt euzjuf bkl Hutol gRiksl G E FHEAR
of olate] £52] AAE T AHo|ER T 54 57t
7t &S 37 3 AeR Hot

gurd o g Fato FiEol BF, HA 52 g4od ¢
e obn| e W (amygdalin) 9] g2 A3}, Qu|Apdt
2t Ebol= Table 29} o] ofu|1g7 o] HEEXR] ¢
Qkth. Park & Lee(2017)9] Aol oJahd @u|zpel 250 3=
Ex70| wet o|3ed BisE 7R &8l ot
2 FagE F9 skl schizandrin o] DEblg Bl
Ak 50% gk GujFEolA 7P A Yetd o2 &

S8, 27 et B4 e 29 g S
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2. 0|xje} otatoy 2ot &y TRF B4 +§+ 2y
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3} A4S FelstuA £ 9= —a}ih:OlE, DPPH 5\_74
o B AshsicHTable 3). 1 A3k, SulAe Rl 2
A7VeIA| ke m3Ake] & W SRS 406 mg TARg, &
Zebrlo|S ke 2.87 mg QE/go] A, 2w|Akar gkt
IS HUIsE 350 E F HE T2 3.89~5.19 mg
TAE/g, & E8R-0o|E TFL 3.11~535 mg QE/ge. 2 Q1]
Ak Qratel B ko] 74 o 2 % vE BYE
Z71taL, % Behutol= gl RolotA FUHRE & 5
QATHp<0.05). 2|3 DPPH 47 B A% @u]=pat o
o BUE WIISHA R DR 2581%2) 275 1
o1, IR YA U I DI 27.14-
39.73%<] § & DPPH 4
ato) Huto] 2 FulE U F Sehuiols AT} e
DPPH £:7%90] o]& 7|3t Z2A o= gFAlst SAS 1
9l Aoz ST Lim 52006 A7 elatd 7154
A3t 5402 7|BAL HRET, *V\P—T—%—%ﬂa‘ o,
LHYYFERAL Hrst] A2 RG] S B
nhsg AR dxTel wiskel 289 Z7bh Udm,
ACE #3387, @ SR YAA] FAAE djzof H|
atol 71354 B2 A7l A Uerd S Bt Kim 5
(2003)2] AFNAE 4}, L Hrker nago] Pare)
FAbstE 2 Hgto] e FRANE =4 Y
ehkon, AEEA ] that Gl gle Byt
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Table 2. The level of total phenlics, total flavonoids, antioxidant capacity and amygdalin in Omija by-product extract and

powder

Omija by-product extract

Omija by-product extract powder

Total phenolics (mg/g)
Total flavonoids (mg/g)

DPPH radical scavenging activity (%)"
ABTS radical scavenging activity (%)"
FRAP (mM/mg)
Amygdalin content (mg/mL)

1.42+0.21% 14.42+1.02"
2.10£0.13 2.3620.14
4340.1 94.0+2.4"
- 30.82+1.17
- 1.27+0.09
- None

" Treatment level: 100 mg/mL.
? Average of more that 5 times experiments results:
" p<0.001: Significantly different by Student’s r-test.

Mean£S.D.
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Table 3. The level of total phenlics, total flavonoids, antioxidant capacity in Kochujang with different levels of Omija

by-product extract powder

Omija by-product extract powder (%)

0 2.5 5 10
Total phenolics(mg/g) 4.06+0.07> 3.89+0.21° 439+1.15° 5.19+0.14°
Total flavonoids(mg/g) 2.87+0.04° 3.110.09° 4.89+0.11% 5.35+0.08"
DPPH radical scavenging activity(%)" 25.81+1.02° 27.14+2.05™ 31.79+0.78" 39.73+1.35°

Y Treatment level: 100 mg/mL.

#° Means with different letters in same column are significantly different by Duncan’s multiple range test (p<0.05).

Qu)z} Fztel] g H7ISHA] g2 AFA2 265 keal &
ol b, en|} grate) Hub-g Hrheh e B 270~
300 keal o] A YR, SeshE, i, A o
< 2R g FHE 7R g 1R en)at
el 29 7R 13N 25 A e 18
U B A 2.5% 2R} R s A7 a5l
A 7P BT QulRt Ey Bak grleko] Frtd4E
Zastgot UEE T oula} Rt Burg H71shA]
e ngwTh ulx} grtel Bakg 2.5-5% 7K 13
oA E=A vebdtih enl) o B 10%E H7keE
2431 THTable 4).

Sul e Bae AL EX A7ehA) g
054 BE A 71700] AV AF S Sk
(Table 5). Ag27] ovlpur e} Bure Prisha ge
nApel ws) oulAut g YAk RGN B
9] Aol EABGOL, AF7I0] F7FRSE 2 u)r
Y B A e nFRT @47t BAG

2 o % gtk 53 enlRu gL Artste] Az

Table 4. Food composition of Kochujang added Omija

by-product extract powder (g/100 g)

Kochujang added Omija by-product
extract powder (%)

0 2.5 5 10
Calorie (kcal) 265 270 295 300
Carbohydrate (g) 53 53 54 57
Sucrose (g) 27 29 25 23
Protein (g) 5 6 6 7
Fat (g) 3.8 4.1 6 5
Sodium (mg) 2,240 2,250 2,310 2,230

Table 5. The bacterial and Escherichia coli population of
Kochujang added Omija by-product extract powder
(g/100 g)

Kochujang added Omija by-product
extract powder (%)

0 2.5 5 10
0 day 1.1x10° 1.2x10° 1.2x10° 1.2x10°
15 days 8.0x10" 88x10" 7.9x107 7.5x10°
pBO;fltl‘:;‘;ln 30 days 8.4x107 8.5x107 7.5x107 6.8x107
45 days 8.7x107 8.4x107 7.5x107 7.1x10’
60 days 8.8x107 82x10" 7.3x10" 7.0x10’
0 day 0 0 0 0
Escherichia 12 days 0 0 0 0
coli 30 days 0 0 0 0
population 45 gaus 0 0 0 0
60 days 0 0 0 0
BACS R A PT Bl ML T B 2 | B g A
oA Mleta7F A Qi) ol eu|ApE: F2tH o] JFAEHAd
o =

S 7HA AL Qlo] u|RpEl Rt g a1l A o)&
A7t ZAE NS & 4 Atk uAEke: g8
= ATt QAL Lo FEES FVK 718 1%
FE & AFoA AT erjaprt B FRoAE
Aol A UYetgen, &wE-& ¥l B subiilis, E.
coli KCCM 11591, C. albicans 4504 AFJALE=S &
3 A3}, @n|Rte] &40l A YERGTHKIm 5 2003). &
AgoA Axgt 3N RS 6047 Hstole
As FAEHA Lok webs eu|RpEE oFzk BahS b
stof Axgt 122 A% 7)7ko] FTIStA E Aldt=e] 2
37t glo] 23|28 A% 27| Hoh Aldt7t AE AL, i+
2 AEEA got 12 Al 27] Al Aot 25 A
Hotd Ao EAle e Ao dddrt

Loy
2 K

e
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B AR\ M= u|xK(Schizandra chinesnsis)er Zpol B
S Hrbste] Axg 13t kst A4S ST
A 7154 AAR] &8 eSS Lot A} st AT
ANE T8 2 ok Zoh

Qu|zpEF QFztel Bako] X Wi R 14.42 mg TAE/g,
Z et o|E T2 236 mg QE/go 2 @ u|Rjul ¢Fzlol
Bt & wE g7Fo] 108 J= F78 3 B9tk DPPH
47 &4, ABTS radical £#&4J, FRAP5-& F3to] 2u|x}
uho] ikl EAdo] Q122 Eelstinh ol e Axke HA
EE 83 sy A4S Ad A QoFE AR £
2> ARE AFgolzt & 4 Utk 2ujApe ofzte) Bakg
H7VeHA] gk 1549 ¥ ' F7FS 4.06 mg TAEg, &
Zale wo|& 3RS 2.87 mg QE/go] A, 2u]xbul hzbol
S gt 134 AE & dE S 3.89~5.19 mg
E 3RS 3.11~5.35 mg QE/ge 2 2u|zx}
ah ofztol) Bk Hylgo] Tt E F s AdF L F S
gt o] = o] fojH o g FIIstATh(p<0.001). 181
DPPH &7 5o A= @u|zjak QFatel Huks 2 715hA] k-2
DAL 258%2] A Ho|1, Qujb; ofztel Haks
A7V EA AL 27.1~39.7%0. 2 @ u]zpe} Qhzlol Kt
< H7KsE 15304 DPPH &750] Fo¥ oz it

oujxpel gFatol) Bube H7lste] A|lxgh 1FAe] At

3t A4S £ Hs, & SgfHo|=, DPPH 275 E3519
1=} -

p—]
&
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[
i)
i

f

l

5
A
th. DPPH 47 BHE onjzbu ghae) Rure grhgroz
W =7 Z71) LnlA k) Ruke Artste] Alxd 1
e FsE BHo| £IOE J15H DFYOE Bgo
BAE BT Gk B 4 ek Qulap g B
> WAL EL Wb e DY BE A7 71Kt]
FHAEE A7 S5 F7HAT AgRTIE Be So
Aol ZASHAOL, AR7IIe] S7H84E ol ozt
o Bk YrbsHA g Mg ATt AT &
% QSick. whebd 2njxpur ghae) ke Hrlstel A
DL AR 7IZke] FTHSIE Aldae] 2 371 glol @
sle A% 27|Hc A4t dasn, RS 22X
oot M3 AxE] MY Aoler 23 AMEH A%
Qo) BAL gl Ao Petdr ol 7|22 FFole 2
Ak Bee R BY B4 A7 Auolor &
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