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Abstract

The purpose of this study was to improve the quality of Korean traditional sauce products by producing short-term green
gochujang with cheongyang pepper powder. To determine its antioxidant compounds and activities, we examined vitamin C,
capsaicinoid, total phenolic, and total flavonoid contents, as well as electron-donating, SOD-like, ferrous ion-chelating, and
nitrite-scavenging activities. Vitamin C content of short-term green gochujang was higher in CON-M than in the sample, whereas
capsaicinoid content increased as the amount of cheongyang pepper powder increased. Total phenolic content, total flavonoid
content, electron-donating activity, and nitrite-scavenging activity were higher in the sample than in CON-M, and the contents
increased as the amount of meju powder increased. Green gochujang containing the highest amount of cheongyang pepper
powder showed the highest SOD-like, and ferrous-ion chelating activities as well as superior nutrient contents, compared to

red gochujang.
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Table 1. Formulas for preparation of short-term green
gochujang

Sample
Ingredients(g)
CON-M" MI M2 M3 M4

Red pepper powder 250 - - - -
Cheongyang green 250 200 150 100

pepper powder
Meju powder 100 100 150 200 250
Starch syrup 600 600 600 600 600
Water 500 500 500 500 500
Salt 75 75 75 75 75
Yield 1,525 1,525 1,525 1,525 1,525

) CON-M : Red pepper powder 250 g, Meju power 100 g, Starch
syrup 600 g, Water 500 g, Salt 75 g.

M1 : Cheongyang Green pepper powder 250 g, Meju powder 100 g,
Starch syrup 600 g, Water 500 g, Salt 75 g.

: Cheongyang Green pepper powder 200 g, Meju powder 150 g,
Starch syrup 600 g, Water 500 g, Salt 75 g.

Cheongyang Green pepper powder 150 g, Meju powder 200 g,
Starch syrup 600 g, Water 500 g, Salt 75 g.

Cheongyang Green pepper powder 100 g, Meju powder 250 g,
Starch syrup 600 g, Water 500 g, Salt 75 g.

M2

M3

M4 :
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Korea)ol] T3 7198 & 23 A9S Y3 627+ wyl 71

@ 50 CE WZAAZTE o471 13] Aol 1 1327179} |
7122 dg 9ol AA| $S FHrg wuksle] SAAA
o} S E mFFL AT T 2543°C)0A] 7LTF SAA
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4. Al&] "l

1) S5 M1 FZo| Vitamin C(ascorbic acid) Xz2f

Vitamin C % %2 2,6-dichlorophenol indophenol ¥ (K.F.N.
2000)= AHg-3ted thaak o] ettt S, ascorbic acid
FF8N(40 £L/mL)¥} indophenol &2(10 pL/mL)e] %=
ATS som, A5 &9 Axe A8 1 gofl Wet 5%
wERIAL 2 mLe} & 2 mLE 7Fe 3 A
S- o #}A](Whatman No. 2)& o] 3}3sle] A}-g-al9itt. of et
A&l 1 mL indophenol

ZAE vitamin Co] TS =33}

3, 3 4%

=
Al 58NS micro buretel] ¥
NS

g9 Fzkel A%

Ascorbic acid (mg%) = b x r:ll Xy

: Ascorbic acid 829 FX(mg/100 g)

: Aladlo] t3t ascorbic acid £2] A% X](mL)
c Aad] gk Al5-&He] A% X|(mL)
s S A

< B B <

2) c7|&HM HOFZO| Capsaicinoids

Capsaicinoids 382 Vincent & Ken(1987)2] HH | IE}E]-
EA3519tE 1533 AlR 1 g2 15 mL falcon tube] 2
acetonitrile 5 mLE 7}gt % vortex mixer(MS-2, IKA, Ger-
many)i 287 FEIHY 15 FE2A 1 mLE FH 5

749 mLE 7kska & 4] 1]2] acetonitrile 5 mL<}
water 5 mLE A2 XA vl2] @ASIAZ Cis Sep-
pak(Waters, Milford, USA)ol| S A|ZITth Cig Sep-pakel] &
2+ capsaicinoidsE E&A17]17] 938l acetonitrile 4 mL<}
1% acetic acidE 73} acetonitrile 1 mLZ S-ZA|Zith &
2] 2712 HPLC (PU-980, Jasco, Japan)E ©|
Bondapak Cg(Waters, USA, 3.9x300 mm, 10 pm)< AF&3}
31, eluent®] FA2 methanol/water=70:30(v/v)°| At}

22 1.0 mL/min®] %It}

€ columne p-

A nespe A8 A} e,
4) E|SY HOFYel & B2lns stpE U £ B

% Zelvs 3= S Fo-
lin-Dennis¥ (Folin & Dennis 1912)2 ©|-83}3 ¢} A=
o7E ARH F7F5 7 mLe vlgkEdl] 100 ppm =
Azt 42ke] A|RE 1 mLY Y2 & Folin-Dennis A]<F 0.5
mLE 3718k, % 88| 3% Fof| sodium carbonate anhydrous
238 | mLe S/ 0.5 mLE ¥3L 725 nmol|A] S35
E 24319tk A 3=12 ©d N tannic acid, Sigma Co.,
USA) S ARgsle] 2Mdslslom, a2 y=2.495%+0.045,
R*=0.997°] 1tk

% Ze}E wol= dFeKKang ef al 1996)& 100 ppm FE2|
A& &9 1 mLe} diethylene glycol 10 mLE £%3}aL, ©17]
o] 1 N NaOH €9 1 mLE 7}8le] 2 £33t 2 37TolA 14]
ZF REEAIA 420 nmell A FBEE ST oW 24

#3412 quercetin(Sigma Co., USA)S AL&-3to] 24315 2
), EEIFAAL y=4.12x+0.060, R>=0.997°] 1t}

5) eV 15d FnFFe| DPPHo| oft
ZAFo) S (electron donating ability, EDA)-> Blois MS "
H(1958)= 583l 7t Al 52 DPPH(1,1-diphenyl- 2-picryl-
hydrazyl) radical &7 &4 43I} Alg Tl 0.0035%
DPPH £ 3 mL&} g0l 521 A15'31(01 mg/mL 0.5 mg/
A2 A

Hxs0is 58

30¢7} HW Sis u}u 516 nmoﬂ/\i FA=Es %Xé skl em, ut
EZ blank AES sfo] 7o) FHES &2 2 =
At o5 A7 TS Ao telsle] DPPH radical
2A L Axkelgin) 3, g4kslAQl BHTS) ascorbic acid
g 59 E2 Frkse] v, ZYsdck

Sample absorbance

o) = [1—
EDA (%) (1 Control absorbance >X 100

6) Th7 | M1ZEEko| Ferrous ion chelating 21t S
WERS F55 1 mL(0.1 mg/mL, 0.5 mg/mL 2 1.0
mg/mL), 2 mM FeCl, - 4H,0(Sigma Co., USA) €< 0.1 mL

E YL T 3087 Ao wrSAlZl & 5 mM ferrozine
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[3-(2-pyridyl)- 5,6-diphenyl-1,2,4-triazine-4',4"-disulfonic acid,
Sigma Co., USA] €9 0.1 mLE 73t o} E3tale] A&
oA 10837t vES-A1Z oM, 562 nmol|A] FFEE =A 3
THMarcocci et al 1994). FZE2] chelating E2}+= o}l <]
o] Ml &3 F 2T 2= U349 chelating agent

¢l EDTA(0.1 mgmL)E AH&3}5ich.

Chelating activity (%)= (1-A/B) %100

A NE HIKES FYE, B 40) A2

7) BS54 HOFEOl SOD AR &

SOD F-AFE & Marklund & Marklund W'H(1974)°1 <]
sto] 2geth. &, ZF AlE(1 mg/l mL, 2 mg/mL, 5 my
mL) 0.2 mLell pH 8.5% ¥ &} tris-HCI buffer(50 mM tris+
10 mM EDTA) 3 mL$} 7.2 mM pyrogallol 0.2 mLE 7|3},
A Lo 1087 9|8 & IN HCl 1 mLE H7}sle] k-2
AN £, 420 nmol|A] FREE 43T SOD AR
AL (1A A7) F3T/A8 F37re] §3m))x
10022 JEeEl) o ascorbic acid®} BHTS TU3 52
H7bete] v, 43k

1 mLel 9% ¥=o] A8 1 mLE 7}5ka 0.1 N HCIZ
"S- golo] pHE 12, 3.0 B 6028 233 & 32 10 mL
= ek o] &A& 37ClA 1A3F BEGAIZD 5 2F ihg-y
< 1 mLA FH3lo] 2% FAF 89 5 mLe} Griess A 2H30%
acetic acid2 ZA| 3+ 1% sulfanilic acid$} 1% naphthylamine
= L1 HER 3 A, AR Al 2A4) 04 mLE 75t
4 £3staitt o] T3NS H2edA 1583 WA F Uv/
Vis spectrophotometer(TU-1800, PGENERAL, U.S.A)E ©]-8-3}
o] 520 nmellX FBEE S, WEshe obdAkES Fekith
Blank A|@-& Griess A 2F thil S7FFE 0.4 mL 7}ste] 371

RFAR-PS Al NN

HOoFA o} RATHEETE

=

ek okaid 24 Age ARE
[

A%k A7k Fe A9 obaigd WEER tehigieh

< %100

A
N(%)=1-

N : Nitrite scavenging ability
A : Absorbance of 1 mM NaNO, added sample after stan-
ding for 1 hour

B : Absorbance of 1 mM NaNO,

C : Absorbance of control

9) t|EHd duFFE9

W75 AuFge] RE AP
I}E SPSS 18.02 ©]-&ste] At Al&ztel freld A
L one-way ANOVA S o]-&-3lo] EA3519] 01, p<0.05 5
o)A Duncan®] T 9737 (Duncan's multiple range test)S-

ANBte] 7t Alzrel EAA 9 AFeAch

1. S|4 H0FF2| Vitamin C

@144 A vitamin C 37 Z2R= Table 29} 2.
5 13IFFEE A %3 EZTH(CON-M)elA] 21.02 mg/100 g©
27 =S s By, AT 4.69~12.39 mg/100 g
o2 HF 15T Hbe] S vitamin C o] o}
Ae A & F AUt 22 AT Erhe o Z7H(CON-
Mol B =& S B, o] Park MS(2004)9] <3t

TAF 0] FFE ofaF 2N Tk A oA 9 o]

3haL 9lem, HguFol s o} B 103.80 mg T3t
T 7] HEQl AR AlsET

2. EV|5Y HOFF2| Capsaicinoid

132] nfLuk-2 capsaicinoidsZ] E& o] 7|15t Ao

Table 2. Ascorbic acid and capsaicin contents of short-term green gochujang (mg/100 g)
Sample CON-M" M1 M2 M3 M4 F-value
Ascorbic acid 21.02+0.22® 12.39+0.23° 8.35+0.12° 6.74+0.13¢ 4.69+0.13° 4,180.52"

Capsaicin 1.43£0.22% 3.55+0.44° 2.68+0.31° 1.81£0.22° 0.96+0.11¢ 40.18™

D Refer to the legend in Table 1.
? Mean=S.D.

3 2>¢ Means in a row by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.

4) woex

p<0.001.
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A x 3L, capsaicin® dihydrocapsaicin®] w4t AJE2
80~90%%E 2HAIStaL glom, ma FF, Al A 9 2H
8%l Tl wet g W97F B9 St Chiang GH 1986).
Yoon et al(2010)2 Aul 2o w2 1152 FFo] gt
capsaicin?} dihydrocapsaicin &% 742} 0.0~268.3 mg/100 g
5 0.0~55.1 mg/100 gol e, AFEFe] M w2 &F
< YUepitte BEasigich

o]& capsaicinoide AW #HAH HARIAEZ &
259 §AAE AA o zN R uke] AL AA sl A
o & " %|(Ahn IS 2007) - H]ekef|HkS 98] mjkS
719 8= AFEER vl gt 5245 £ ¥ =tHMatsumoy et
al 2000). 53] #F1F= capsaicinoid®] o] 2 vlE
gt 15324 Qb B H58 39} Hlwste] 2o e
gahet X e] AL JABlE B E AR HuEg]
THAhn IS 2007).

2 AFlA A 1E2THRE o] &3t Az B4
}o] capsaicinoid®] -2 0.96~3.55 mg/100 gO =
AF 137V 7 2ol H7HE M19] 3.55 mg/100 g2

gk o] 7 =9kal, 11 Tha& M2(2.68) > M3(1.81)
> M4(0.96) =M=, AF u5THF HbEe] fdadess
capsaicinoid gHgo] Wol= A& &  AUATKTable 2). ©|=
AFu+F H7F AHHwang et al 2011)2] ATl 9} 2ol
AFanFFe H7Fo] BE4F capsaicin? dihydrocapsai-
cin®] o] molxiths AZel dX|ote A HATh
HE3F Ku et al(2001)2] Ao A capsaicin S EE] 5l
A z3k A 9] wjut 5442 HAES 23 capsaicinoid
1.74 mg%= A|Zg 129 729 gald] gria FriEe
™, 0.87 mg% 2 043 mg¥h= A3 X2 4§ F2Fl
zto] glo] F3F mieute 2 HrhE et & AgtellA A"

b
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TS B oo mieute B Aoz Az
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2t o|= &2k
2 Zol EA8}= Z2 phytochemical 5 Z&| ¥ & 3=
oy} FetE 0| =R/ oY 7] AF] e wxE] 9
on, AA A=A 28 = vk AFEe] PsA
Skth(Sato er al 1996). F7154 A4 & Helv= 3
& 2 F Fgfiwols 3 34 2= Fig 13 Zoh
Z ZY9E IJFELS HEZT(CON-M)°] 2.98%=E 7173
a1, AR FE o|HT} 28 314~3.92% WS Ho|, &
7HRE Az dubEQl 13l tlZ2TH(CON-M)E.th
& TR Az ARTA F FHE SEE
0 535 & 5 A a2y Ad A mF
7h Al F EelulE e kel Eolkil
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Fig. 1. Total phenol and flavonoid contents of the MeOH
extracts short-term green gochujang.
24 Means with the different letters above the same bars between
samples are significantly different (»<0.05) by Duncan's mul-
tiple range test.

=4, °l& Kim e al(1994)2] A3 AFol|A vFu w55
o] &gt Wy A FQ B, 1H, 5 T ©go] 42.2%01A
474%=, MF7} 32.6%4 38.1%% HF I Sl #=3}
o] F7ksle] o] 2 el wEa A Fe] ditsl &It Eof
A71(Kim et al 1994) WEo 2 Alg€T)

% ZotErolE R nRPIAE dlZ2T(CON-M)©|
0.65%% 71 ¥okar, 1 thS-& M1(1.13) < M2(1.38) < M3
(2.55) < M4(2.56) oA = YER, 5ol A 1 ko] o
= SH A B4 SHEES AREE F alkyl radical
& alkylperoxy radicalell =45 3918} radical S A A3}t
o2 A9 AetE AAsHE T} 9lo](Labuza 1971),
WhR o 2 AL shE F Tejulen F EetEolE
Wiz B4 o] BSE kst 4] SrtE=

o=z A UtiLee et al 2011).

ol e

4. TU|1EM MIFZO| Ferrous ion chelating E1}
% DPPHo|| 2|3t MXISZ0{=

Aol A Alze] A" 2 o sbsls E318HE Fe™
(Woo et al 1992)9] chelating &3}
100, 500, 1,000 ppm F= EFolA FF n3F/}E7) 714
wo] H7le Mlo] Fe** chelating &7} 714 3l a1,
A DT UMl AS5E 1 5t ol A 1
7120l gt Fe*' chelating 32 & < ATt skxwt
Aol YA 8l HUnFo] 79 Fe' chelating E347}
36.7%(Noh JK 2009)% w9~ #qkoLt o] & o]&sto] A%
o AnFge 1 L Ied, ol AnFg Ax Al

Yhe RARS] 9% NE Aoz Az

il
M
1%
ro
I
=l
£
s
o
o
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Table 3. Ferrous ion chelating effect of the MeOH extracts of short-term green gochujang

Sample CON-M" Ml M2 M3 M4 EDTA F-value
100 ppm  7.05+0.337")  7.67+0.35° 5712025  4.42+0.22°  3.84+0.21° 2,072.81"9
Ferous lon g0y om 16.60£025%  17.815035° 14726021 12.64£023  12.305025° 9445£332°  1,680.26™
chelating effect
1,000 ppm  30.48+0.21°  32.53+£0.33° 30.07+0.32° 21.18+0.25° 20.10+0.24° 1,242.50°™
D Refer to the legend in Table 1.
? Mean+S.D.
» 2~4 Means in a row by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.
" p<0.001.
iﬂ o] giksl &49-E B4 radicaldl] HMAE Fodsta Hicol= 4 7|QIste ksl g5 vehfZ] wiEl A
Zo] AP 241E oAl|shis E43 oA WM 24 ©o & o] AZITKHKang et al 1996). B3+ Hwang et al(2011)2]

radlcal°ﬂ ol3l 3= AA)A] 7]1—‘:— J&-& 3t 919, radical
SARES A A3t w315 WAskeT tide] F 8
3 A4S FTHKim e al 2001). ©7154 H1572] DPPH
of o3t Az} Foee Lol A= Fig 29 Erh
) ZTH(CON-M)2] 7%, 100 ppmolA] 1.19%, 500 ppmeilA]
4.45%, 1,000 ppmell Al 5.71%% 71 S k& Jepd vhi
4= 100 ppmel A 5.71%, 500 ppmol| A 6.19%, 1,000 ppm
W 8.03%2] &2 Btk 1A Agwre] tZ7{CON-M)
B} radical 24 A 0] O Zglon, AAF o R A3t
Me WlF7HE Hubo] SRS Aol ek A
= & F A o= B AFA % Fig. 19 UEbd F =
goE 2 F ZoEeols E3 U3 AudAE Ve

0%

= ST
Jl o2 DPPHO 9|3t AAgelee & iy &
120
. 100 ppm
1 500 ppm
~. 100 - HEEE 1000 ppm a
g 2
E
2 &4 b
o
= b
® T
£ 50
o
-
s
ﬁ 40 b a
b
w
L]

Fig. 2. Electron donating abilities of the MeOH extracts
short-term green gochujang.
T Means with the different letters above the same bars between
samples are significantly different (»<0.05) by Duncan's mul-
tiple range test.

A Ao HALFnF ZAEde FAR T4 DPPH
o AApFeIFol 4.14~10.50%2] 4L Ve A f
AR kS Bt

g 719 AP F EYdls 2 F FetEeols
Z‘é,%k 1 7V =4 vehd M4ollA DPPH radical 24 %% 7}

2 958 YERk oL, Fe?' chelating E3H= 718 Sk
ol F&olE AAL = AE EAY radicalS AAET
Qe BEHo] 97| WEC R AEHETKSeo ef al 2008).

AT

5. El_l-jl_ﬁkl 7'(4 Jé I SOD _I.I_Al,gl-kl

YA W kst B4~ 5 3R] SOD(superoxide dismutase)
= superoxide anion radical- A| 43} hydrogen peroxide(H,0,)
2 AT o) A4 AHgotH, AMAaE sHlske BRE
*ﬁ%—*— | EAste] A WA &4 Arae] SdomRE
ol 7 —% } %93 FaoltiKang et al 2003).

@71E4 HuFge] SoD +AFA 2% A¥kFig. 3), 5,000
ppm F&=) 4] 'éi’i Jo] UrE T340 thETHCON-M)°|
HlEA =2 AR S Btk E=3 A 3ot AUk
o] BWoldaE SOD frAkd/de] F7kste] Miel 1027%%
7P =8 w2 YA, 1 v M2(8.93) > M3(8.48) >
M4(4.02) =& HFn5=7HF 7l wek SOD AR

o] FolAE 2

RS o %

2171 nitrosamine< A3 SHA| E]E“](Lim et al 2007), A<
A 7% 2| #HoJste] AFE FEsIE dKLee et al

2003). ek A1 £ nitrosamine A2l Y1 22 nitrite
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Fig. 3. SOD-like activities of the MeOH extracts short-
term green gochujang.
T Means with the different letters above the same bars between
samples are significantly different (p<0.05) by Duncan's multi-
ple range test.
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Fig. 4. Nitrite-scavenging abilities of the MeOH extracts
of short-term green gochujang.
T Means with the different letters above the same bars between
samples are significantly different (»p<0.05) by Duncan's multi-
ple range test.
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