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Abstract

Gochujang is a traditional Korean fermented soybean-based red pepper paste with sweet taste from the degraded
carbohydrates, umami taste from degraded proteins, and salty taste from the salts. Many researches have shown the
health beneficial effects of gochujang with various biological components. The study was to evaluate physicochemical
properties and antioxidant characteristics with commercial gochujangs of 3 major corporations (BCW, BHC, BHP)
and 4 small businesses (MJM, MHC, MHO, MOK). Three major corporations gochujangs of BCW, BHC, and BHP
had higher value of water contents (33.64% - 36.86%) and pH values (4.92 - 5.04) than those of MJM, MHC, MHO,
MOK; meanwhile total soluble solids had shown opposite patterns. BHP and MHO gochujangs had significantly higher
values of salt, and MJM gochujangs had the lowest value of salt. The total polyphenoic contents of BHP gochujang
and MJM and MOK gochujangs had significantly higher value, compared to those of others. DPPH, ABTS, reducing
power, and FRAP assays showed that antioxidant activities of gochujangs from BHP, MJM, and MOK exceeded those
of the other gochujangs. The antioxidant activities of BHP, MJM, and MOK might have been affected primarily by
the total polyphenols.

Keywords: Gochujang, Physicochemical Properties, Antioxidant Activities, Polyphenol

AFFE 2009 7Y€ FAAEEETA (CODEX)
Hom, 57l thek Hel=

214710 HolSo] ariEsl W AIF= Zo| shj 5o et HEA FAY HAES S U8

ol 3 FFAM Sl zalste] B Ro] Fhasle  AFLE Y Holek (FAO/WHO  Coordination
vl 9 2lol} oA AES Tolal= aHlRle] 2= Committee for Asia, 2009). 11532 F 59 u}
a7t =3 9ok ma A s @Al 2= R IR, v 133 o] gkt FRE 2
LOHAS 2 Well-being EAN= 32 @l 23%o] @)y, AW, EeF APl w=t Hg wTFE ol8she
A, FARS BAsE AFd g aua Yz AW SeA Ee AEaAE olgshs gHe
2719} 37 AESAe] tE BAEst Zoleln 9oy = et (Moon & Kim, 1988). 1133 alfre| &
o] UlZA AES2o]H Slow Foodsdl] sidat Ul Bh AR 2 542 TEAHCIN A= AR, 7
A F7, 259 %, 99 P Sl wet gt

:(\‘a j:]l rlr

K

* Corresponding Author: Choi, Ilsook
Tel: +82-63-850-6657, E-mail: choiis@wku.ac.kr
© 2018, Korean Association of Human Ecology. All rights reserved.

- 223 -


https://crossmark.crossref.org/dialog/?doi=10.5934/kjhe.2018.27.3.223&domain=http://kjhe.or.kr/&uri_scheme=http:&cm_version=v1.5

N
ek
i
ok

stofsts|X| 273 3% 2018

A 4 )=t (Oh et al. 2013), o]& W& Al WAL
T EA50

ofp|=ih, A HElxog
oeHAE dHoR, HRoHE FEiEHe= 9,
ol RelEe frelorldt, vlAe) o
A A7, TEAR A7 Sl o8t 3
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7) Reducing Power assay
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Reducing Powere

1.25 mlE 1% Potassium Ferricyanide
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E3sle] 700 nmollA FFEE AN, EFEH
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(Table 1) Proximate composition, pH, total soluble solids, salinity contents of commercial gochujang products

from big corporations and medium-sized companies

Total soluble solids

Water content (%) Crude ash (%) pH . Salinity (%)
(Brix°)
BCW 33.8120.57° 7.2020.03% 5.060.02° 4.2740.06° 6.6420.13%
BHC 33.64+1.29° 7.3720.07% 4.92+0.01° 3.8740.06° 6.72+0.00"
BHP 36.86+1.17° 8.13+0.09° 5.04+0.01° 4.2310.12° 7.30+0.13°
MHO 34.9842.01% 7.31+0.05™ 4.79+0.01° 4.2740.06° 7.01£0.13
MM 33.81£0.57° 7.0420.14° 4.66+0.01° 4.73+0.23° 6.21+0.13°
MCH 35.274+0.69% 7.1720.18% 4.7940.03° 4.600.00° 6.8620.13%
MOK 30.39+0.24° 7.49+0.08° 4.77+0.00° 4.77+0.06" 6.5040.00%
mean+SD

"“Means with different superscripts in the commercial gochujang products are significantly different at the p<0.05 by

Duncan's multiple range test.

BCW: Big Corp. Chungjungwon; BHC: Big Corp. Haechandle; BHP: Big Corp. Haepyo; MHO: Medium-sized Corp.
Homeplus; MJM: Medium-sized Corp. Jinmi Food; MCH: Medium-sized Corp. Jinmi Food; MOK: Medium-sized Corp.
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238.57~357.38 GAE mg/100g®] 328 H 113l Yang
et al.(2018)7 AR RS vehith th71d A=l
BHP(342.90 GAE mg/100g)7} Soldoz 714 =9k
3, MIM(299.53 GAE mg/100g), MOK(288.78 GAE
mg/100g), BCW(229.59 GAE mg/100g), BHC(210.03
GAE mg/100g), MHO (203.03GAE mg/100g), MCH
(195.59GAE mg/100g) <o g 7Adiicl & Zghu
5121~11030 RE mg/100 g w92
MIM(110.3£1.34 GAE mg/100g)o] SojZHo=z 714
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(Table 2) Texture profiles of commercial gochujang products from big corporations and medium-sized companies

Hardness Adhesiveness Springiness Cohesiveness Gumminess chewiness

BCW 58.48+3 31 -61.91+1.58" 0.4120.02" 1.09+0.09® 62.9942.19° 25.6042.51™
BHC 54.85+3.16% -61.91+1.58" 0.40+0.01° 1.16+0.09" 56.812.09" 27.65+134°
BHP 65.7243.46™ -62.62+1.02° 0.39+0.03° 0.9240.03" 60.69+2.75 23.47+0.69™
MHO 72.88+2 40 73.62+0.91° 0.4020.01° 0.90+0.04° 64.810.63™ 26.44+1.01"
MIM 73.01£2.73% 84.1942.36° 0.47+0.03® 0.97+0.02™ 69.02+0.49" 33.45+3.35"
MCH 80.49+1.21" 91.61+1.47" 0.48+0.03" 0.9240.04 74324247 35.39+1.66"
MOK 47.2342.64° -84.1942.36° 0.40+0.01° 1.07+0.02" 50.50:1.93° 20.39+1.17°
mean+SD

“"Means with different superscripts in the commercial gochujang products are significantly different at the p<0.05 by

Duncan's multiple range test.

BCW: Big Corp. Chungjungwon; BHC: Big Corp. Haechandle; BHP: Big Corp. Haepyo; MHO: Medium-sized Corp.
Homeplus; MIM: Medium-sized Corp. Jinmi Food; MCH: Medium-sized Corp. Jinmi Food; MOK: Medium-sized Corp.
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(Table 3) Total polyphenols, total flavonoids content of commercial gochujang products from big corporations and

medium-sized companies

Total Polyphenols(GAEmg/100g)

Total Flavonoids(REmg/100g)

BCW 229.59+6.32° 83.82+0.32°
BHC 210.0346.15° 88.78+1.41"
BHP 342.90+3.74" 80.741.02"
MHO 203.03+4.21° 90.12+1.97"
MIM 299.5345.53° 110.3+1.34°
MCH 195.59+5.46° 62.77+0.52°
MOK 288.78+8.66" 51.2120.6'
mean+SD

“Means with different superscripts in the commercial gochujang products are significantly different at the p<0.05

by Duncan's multiple range test.

BCW: Big Corp. Chungjungwon; BHC: Big Corp. Haechandle;
MIM: Medium-sized Corp. Jinmi Food; MCH: Medium-sized Corp. Jinmi

Corp. Homeplus;
Medium-sized Corp. Kochutown
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5. FRAP, Reducing power assay

aFAe] FRAPSF Reducing power A H293)
A¥l= [Figure 1C, 1D]3} 2t} FRAP &4 120.52

~215.04 TE mMe] H$]2 BCW<2} BHP, MOK7}
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o|ST = fold Aol Holn] uke IS meld).

Reducing power &4¢] A9 27.21~87.50 pg/mLe]
M9z 2 EelE gu 4R A%e mlen
BHP, MIM, MOK 7} feldox o 3y

t}. FRAP¥ Reducing power X
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[Figure 1] Antioxidant activities of DPPH and ABTS radical scavenging, FRAP assay, Reducing power assay in
commercial gochujang products from big corporations and medium-sized companies

BOwW

mean+SD
“"Means with different superscripts in the commercial gochujang products are significantly different at the p<0.05 by

Duncan's multiple range test.
BCW: Big Corp. Chungjungwon; BHC: Big Corp. Haechandle; BHP: Big Corp. Haepyo; MHO: Medium-sized Corp.
Homeplus; MIM: Medium-sized Corp. Jinmi Food; MCH: Medium-sized Corp. Jinmi Food; MOK: Medium-sized

Corp. Kochutown
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2 7P =8k, MIM, MOK &=3F 2%l zlol&

RHolm =gkt 2y BCW, BHC, MHO, MCH¢]
FFe frofHem uigith. DHHP, ABTS, FRAP#
Reducing powere & Z2|dls gt vt EgS
wolw BHP, MIM, MOK®] #H4e] =gitt. MOKO

A% % Tepruwol= fol B v e g
Pe nelom, o & Eeids del o) ¥
g e Ao ArE

REFERENCE

Ahn, 1. S, Do, M. S,, Kim, S. O., Jung, H. S., Kim,
Y. I, Kim, H J, & Pak, K. Y. (2006).
Antiobesity  effect of kochujang  (Korean

fermented red pepper paste) extract in 3T3-Ll

Adipocytes. Journal of Medicinal Food, 9(1),

15-21.
AOAC. (2000). Official Methods of Analysis.
Washington D.C.:  Association of Official

Analytical chemists.

F., & Strain J. J. (1996). The ferric

reducing ability of plasma(FRAP) as a measure

The FRAP assay.
Analytical Biochemistry, 239(1), 70 - 76.

Blois, M. S. (1958). Antioxidant determinations by the

Benzie, 1.

of “antioxidant Power”:

use a stable free radical. Nature, 181,
1199-1200.

Chang, M., Kim, J., Kim, U., & Back, S. (2013).
Antioxidant, tyrosinase inhibitory, and

anti-proliferative activities of Gochujang added
with Cheonggukjang powder made from sword
bean. Korean Jowrnal of Food Science and
Technology, 45(2), 221-226.

Cho, K. M,, Hong, S. Y., Math, R. K., Lee, J. H,
Kambiranda, D. M., Kim, J. M., Islam, S. M.
A, Yuny M. G, Cho, J. J, Lim, W. J., &
Yun, H. D. (2009).

phenolics  (isoflavones,

Biotranformation  of
flavanols and phenolic
acids) during the fermentation of cheonggukjang

by Bacillus pumilus HY]1.
114(2), 413-419.

Dewanto, V., Wu, X,, Adom, K. K, & Liu, R. H.
(2002).
Nutritional Value of Tomatoes by Increasing
Total  Antioxidant  Activity.  Jowrnal  of
Agricultural and Food Chemistry, 50(10), 3010
-3014.

FAO/WHO Coordination Committee for Asia. (2009).

Regional standard for gochujang. CODEX STAN.

294R:1-9.

S., Kim, Y. Park, J, & Pak, Y. (2011).

Analysis of microflora in gochujang, Korean

Food Chemistry,

Thermal Processing Enhances the

Jang,

traditional fermented food. Food Science and
Biotechnology, 20(5), 1435-1440.

Jeon, G.U., Han, JY., Choi, Y.M,, Lee, SM,, Kim,
HT., & Lee, JS. (2008). Antioxidant and
antiproliferative activity of pepper (Capsicum

leaves.
Society of Food Science and Nutrition, 37(8),
1079-1083

Jo, J. H., Park, H. S., Yoo, S. M. Park, B. R., Han,
H. M. & Kim, H. Y. (2013). Physicochemical

of traditional

annuum L. Journal of the Korean

characteristics glutinous  rice

Gochujang. Food Service Industry Journal, 9(3),

103-111.
Jung, S, Kim, J, & Eun, J. (2011). Physical
characteristics and changes in functional

components of gochujang with different amounts
of sweet persimmon powder. Journal of the
Korean  Society

40(12), 1668-1674.
K., & Baek, H.

assessment

of Food Science Nutrition,

Kang, (2014).

of Korean fermented red pepper

Aroma quality

paste (gochujang) by aroma extract dilution

analysis and headspace solid-phase

microextraction-gas  chromatography-olfactometry.
Food Chemistry, 145, 488-495.

Kim, J. (2012). A study on the customer’s perception
of Korean traditional soy sauce and soybean

products in Seoul and Gyeonggi-do.

Korean Journal of Nutrition, 45(6), 577-587.

paste

- 230 -



Al nFE9| o|sted EM 3 ghitst #Mo| H|mEM 9
Kim, H., Han, S., & Kim, Y. (2010). Quality H.Y. (2014). Analysis of quality state for

characteristics of gochujang meju prepared with
different fermentation tools and inoculation time
of  Aspergillus Food Science and
Biotechnology, 19(6), 1579-1585.

N. R., Kim, H. J. (2009). A study on the

regarding

oryzae.

consumption behaviors red pepper
paste according to the food-related lifestyle of
housewives. Journal of the East Asian Society
Dietary Life, 19, 1-8.

Y., Oh, B.,, & Shin, D. (2008). Quality
characteristics of Kochujang prepared with

different Meju fermented with Aspergillus sp.

and Bacillus subtilis. Food Science
Biotechnology, 17(3), 527-533.
Korea Agro-Fisheries & Food Trade Corporation.

(2015). Subdivision market of processed food -
Gochujang market. Seoul: Korea Agro-Fisheries
& Food Trade Corporation.

Kwon, D. Y., Hong, S. M., Ahn, I. S,, Kim, Y. S.,
Shin, D. W., & Park, S. (2009). Kochujang, a
Korean fermented red pepper plus soybean paste

90%

Nutrition,

homeostasis  in
diabetic

improves  glucose

pancreatectomized rats.
25(7-8), 790-799.

Lee, D. E., Shin, G. R, Lee, S., Jang, E. S., Shin,
H. W., Moon, B. S., & Lee, C. H. (2016).
Metabolomics reveal that amino acids are the
main contributors to antioxidant activity in wheat
and rice gochuyjang (Korean fermented red

pepper paste). Food Research International, 87,

10-17.

S. J. (2007). A consumer study of gochujang

products using focus group interviews in the

UK. J East Asian Soc Dietary Life, 17(3),

661-670.

Lee, S., Park, S., Yi, S., Nam, Y., & Lim, S. (2011).
Quality characteristics of low-salt gochujang
added with Glycyrrhiza uralensis and Brassica
Juncea. Journal of Food Science and Nutrition,
16(4), 348-356.

Lee, S., Yoo, SM., Park, B.R., Han, HM.,, & Kim,

Gochujang produced by regional rural families.
Journal of the Korean Society of Food Science
Nutrition, 43(7), 1088-1094.
Moon, T. W., & Kim, J. U. (1988). Some chemical
of

kochoojang from various starch sources. Journal

physical characteristics and acceptability

of Korea Society Applied Biology Chemistry,
31(4), 387-393.

National Institute of Agricultural Sciences. (2018).
Food composition table of national standard
food. Retrieved June 13, 2018). from

http://koreanfood.rda.go.kr/kfi/fct/fctFoodSrch/list

Oh, Y., Baek, J., Park, K, Hwang, J., & Lim, S.
(2013). Physicochemical and functional properties
of Kochujuang with Broccoli leaf powder.
Journal of the Korean Society of Food Science
and Nutrition, 42(5), 675-681.

Oyaizu, M. (1986). Studies on products of browning
reaction: Antioxidative activities of products of
browning reaction preparedfrom glucosamine.

The Japanese Journal of Nutrition and Dietetics,

44(6), 307 - 315.

J. M, Lee, S. S.,, & Oh, H. L. (1995). Changes

of

Kochuyjang Meju during fermentation. Korean

8G),

Park,

in chemical characteristics traditional

Journal of Food Science Technology,
184-191.

S. Y, Kim, S. K., Hong, S. P, & Lim, S. D.
(2017). Analysis of Quality Characteristics of

Traditional and Commercial Red Pepper Pastes

Park,

(Gochujang). Korean Journal of Food Cookery
Science, 33(2), 137-147.

Re, R., Pellegrini, N., Proteggente, A., Pannala, A.,
Yang, M., & Rice-Evans, C. (1999). Antioxidant
activity  applying ABTS
radicalcation decolorization assay. Free Radical
Biology and Medicine, 26(9 -10), 1231 - 1237

Shen, Y., Jin, L., Xiao, P., Lu, Y., & Bao, J. (2009).

Total phenolics, flavonoids, antioxidant capacity

an  improved

in rice grain and their relations to grain color,

size and weight. Journal of Cereal Science,

- 231 -



10 sh=2AlslnlstS|X| H273 35 2018

49(1), 106 - 111. Yang, H. J, Lee, Y. S, & Choi, I. S. (2018)

Shin, H. W., Jang, E. S., Moon, B. S, Lee, J. J, Comparison of physicochemical properties and
Lee, D. E, Lee, C. H, & Shin, C. S. (2016). antioxidant activities of fermented soybean-based
Anti-obesity effects of gochujang products red pepper paste, Gochujang, prepared with five
prepared using rice koji and soybean meju in different red pepper (Capsicum annuum L.)
rats. Journal of Food Science and Technology, varieties. Journal of Food  Science and
53(2), 1004-1013. Technology, 55(2), 792-801

Shin, K., Choi, S., & Choi, 1. (2011). Quality Youn, K., Kim, J, Yeo, H, & Jun, M. (2011).
characteristics of modified green Gochujang Improving the Functional Quality of Kochujang
prepared with Chengyang pepper powder and Added with Red Ginseng and Fermented Wild
roasted soy powder. The Korean Journal of Herbal Extract. Journal of the Korean Society of
Culinary Research, 17(4), 307-315. Food Science and Nutrition, 40(12), 1675-1679.

Song, H., Kim, Y., &amp; Lee, K. (2008).
Antioxidant and  anticancer  activities of Received 21 June 2018;
traditional kochujang added with garlic porridge.  1st Revised 26 June 2018;
Journal of Life Science, 18(8), 1140-1146. Accepted 2 July 2018

- 232 -



	시판 고추장의 이화학적 특성 및 항산화 활성의 비교분석
	Abstract
	Ⅰ. 서론
	Ⅱ. 연구방법
	Ⅲ. 결과 및 고찰
	Ⅳ. 요약 및 결론
	REFERENCE


