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Evaluation of Quality Characteristics for Gochujang Produced by
Small- and Medium-scale Manufacturers

Seul Lee, Jeon Ho Jo, Seon Mi Yoo, Bo Ram Park, Hye Min Han, and Ha Yun Kim*

Department of Agro-food Resources, National Academy of Agricultural Science, Rural Development Administration

Abstract To improve the standardized quality of gochujang produced by major companies, the quality characteristics of
29 gochujang samples produced by regional small- and medium-scale manufacturers were determined. The average
moisture content, crude protein content, pH, acidity, and salinity of gochujang from regional manufacturers were found to
be 34.32-45.53%, 5.07-5.68%, 4.61-4.92, 3.30-3.72%, and 9.93-16.14%, respectively. The contents of reducing sugar,
amino type N, and capsaicinoids were found to be 16.81-29.81%, 191.72-660.55 mg%, and 32.49-79.58 mg/kg, respectively,
and the a- and P-amylase activity were 2.52-4.15 and 26.36-36.47 U/g, respectively. These values varied significantly
across regional manufacturers. In addition, overall, gochujang had a range of 23.93-55.64% moisture content, 4.01-7.30%
crude protein content, 105.47-1092.00 mg% amino type N content, and 8.74-181.50 mg/kg capsaicinoid content. These
results indicate that the quality characteristics of gochujang showed a wide distribution but met the Korean Industrial
Standards. Therefore, these data can be used for quality control of gochujang.
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o2 Aate] FAUAANA Aitsle AES FHEN] AMEEA
th A= §F, ANE 10%, TAE 55, dH9E 6322
F 29%S FASIA 4o Rpsin Ao o] &3t Al
AFEE A|2FS Sigma-Aldrich (St. Louis, MO, USA)°llX <&}
o Ag-3l3iTh
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== = =

IEge] AR EAE AOACH(13)d] F3telom, $55
FE 105°C AsrE Axy, 2o SR Kjeldahl A4
Aol weh SAs3Th
Az X2

I 10gS sl SRF OmLE ¥ 77| (ULTRA-
TURRAX, IKA, Wilmington, NC, USA)2 1&7+ #3233 &
5,000 rpmell A 1057F 941 E-2] (Hitachi, Tokyo, Japan)st3ith.
T Hsted AgeIAT ) Wl2aE2T0] 100mLE HE5
o] o]3}st Ao AlER2 ARSI

pH & &=

pHE= ZA2]$ A|E 5 pH meter (FiveEasy, Mettler-Toledo,
Greifensee, Switzerland)E ©]-8-3le] 431, Abee= A e
AEZ 0.1N NaOH €922 pH 83°] 2 wi7kx] A st o]
o ZH]E NaOH 84¢] &M Ziko g sHikslo] YeRlitt.

HE A ERY Y
HAEE MHEe AR 10mLE F3te] 10% K,CrO, XA 1
mLE 7} F 0.1N AgNO, &ejo& 4] & uj7px] 24

sk S99 ke A AlE 200 pLek DNS £ 400
UL 100°COlA 537 2]l F538] WANA S/ 1.8mL
< FH7F8 F  spectrophotometer (UV-2550, Shimadzu, Kyoto,
Japan)E ©]-&-atd 535 molN FREE SAET. BRELR
glucoseE AHg-ste] sdE HFHAS stk

OfO|‘:=EfE A &SH3F

ol :=ef A4 S Formol 27 (14)0] F3kNom, FAIE
o] A% AAYI AE 20mLel FFF 40mLE 713 5 A=
ZgQl 8 100 pLE 71sted 0.1 N NaOH=E w|3-4fo] = of
7R AR BEAHANME AHEE A8 20mLel SFHSF
20mLE 713 H, SAFXE=TH 20mLe HEZgyd &9
100 uLZ 718led 0.1 N NaOH=E w]&Ale] & wj7zix] A4 slch.

SAEN

a-Amylase B3 FAIES] A9 1% AN 1 mLe A
3 A8 ImLol] 1M Z4F 10mLeF N/3000 £90=3F &4 10

= 7lste] BAAZ] T 660 nmolH FRES AT B
Al 1% AEEY 1mLe} AA2|e A& 1 mLE 40°C water
batholl A 3087+ WESA1Z] o2 1M Z4F 10 mLeF N/3000 2.9
=3} 9 10mLE 718t 660 nmollA] EF =S =A sk &
AL FAY AT S 1% ZAATIE AL 1unit (V)
2 3l I 1gdoz el BAISIATE a-Amylase 24
2 0.5% soluble starch 1mL9t AA 3T A|F 1mLE 30°C
water bathol| A 30%7F WH3-A17]1 & DNS AleF 3mLE ¥
100°ColA] 5%7F o] |48 WZAIZL & 535 nmmellA] 858
=243t EFEEE glucoses AHESHY] FEHEZ HHAS

At = AIE 1mLo] 127 At 39S glucose= 3

<]

Astel BAIRE AL Tunit®e & S, 57 1 g FAe

Atk

AN 0| = &

IFH 5¢8 FHal wEre 5omLE ¥ 287 gAssle] A
TARE AFg H FAlel] TA] HIERE S0mLE ¥ 127
shgt & AEARt At AFet FEES wAEekAd
o] 100 mLE A8 & syringe filter® J37}3F §| HPLC (Agi-
lent Technologies, Palo Alto, CA, USA)°l| F=¢iste] #4315 Th
EFEELS capsaicin} dihydrocapsaicin (Sigma-AldrichyS AR8-5}
Aot dE-S Mightysil RP-18GP (5 um, Kanto Chemical Co.,
Inc., Tokyo, Japan), 87| acetonitrile?} &2] H| &< 80:200.F
AHE-3192 ™, flow rate= 0.6 mL/min, injection volume 10 pL
o]0, fluorescence detector (ExA=280 nm, EmA=320 nm)S ©]&
ste] A=A

A= gl ™M
L X =L
A AAAE disholl 1FEE 71T A7NA e o

colorimeter (Color i7, X-rite Inc., Grand Rapids, MI, USA)E ©]
43} Hunter’s color value (L*, a*, b*) 3t S, A==
SUZ RHol R34S /1% AV BES g HEA
(TA-XT plus, Stable Micro Systems Ltd., Godalming, Surrey,
UK)E ©l-&3to] spindle 72 20 rppmellA 1327F -5t 543t
ATt

SHEY

ey |
BE AYL 33 o] wHE FHste] FFexTUAE Ve
o, SPSS (Version 17.0, SPSS Inc., Chicago, IL, USA)E
o] g3le] EAREA (ANOVA)S A3
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2 Uttt 9% A9 FAUA AL ALRE71A Y 2570
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Table 1. The physicochemical characteristics of gochujang produced by regional small- and medium-scale manufacturers

Region Moisture (%o) Crude protein (%) pH Acidity (%) Salinity (%)
GG" 45.53+4.11% 5.68+0.79° 4.87+0.23% 3.30+0.85% 16.14+1.60°
GS 37.37+8.89" 5.07+£1.02° 4.92+0.35° 3.58+0.74* 10.47+3.90°
JL 34.32+7.06° 5.38+1.21° 4.75+£0.23% 3.72+1.44° 11.86+2.26
CC 42.90+£4.91° 5.61+1.03° 4.61+0.38" 3.53+0.75% 9.93+4.96"
Mean 40.03£5.11 5.43+£0.27 4.79+0.14 3.53+0.17 12.10+2.81

UGG, Gangwon-do and Gyeonggi-do; GS, Gyeongsang-do; JL, Jeolla-do; CC, Chungcheong-do
DValues represent the mean+SD. **“Different superscripts in the same column mean significant difference (p<0.05)
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Fig. 1. The reducing sugar content of gochujang produced by
regional small- and mediums-cale manufacturers. GG, Gangwon-
do and Gyeonggi-do; GS, Gyeongsang-do; JL, Jeolla-do; CC,
Chungcheong-do. Each value is the mean+SD. (a~b) Results with a
different letter differ significantly (p<0.05).
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o] olme @A o] 152.8-153.7mg%s! Ao Z RiE A
o Hlg] X =& AoE Yehgti(15). ¢ AgEEe e
7371 Aol 660.55mg%, SFAGo] 467.51 mg¥, 737FA| o]
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Fig. 2. The amino type N content of gochujang produced by
regional small- and medium-scale manufacturers. GG, Gangwon-
do and Gyeonggi-do; GS, Gyeongsang-do; JL, Jeolla-do; CC,
Chungcheong-do. Each value is the mean+SD. (a~c) Results with a
different letter differ significantly (p<0.05).
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Fig. 3. The capsaicinoid content of gochujang produced by
regional small- and medium-scale manufacturers. GG Gangwon-
do and Gyeonggi-do; GS, Gyeongsang-do; JL, Jeolla-do; CC,
Chungcheong-do. Each value is the mean+SD. (a~b) Results with a
different letter differ significantly (»p<0.05).
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Fig. 4. The enzyme activity of gochujang produced by regional
small- and medium-scale manufacturers. GG, Gangwon-do and
Gyeonggi-do; GS, Gyeongsang-do; JL, Jeolla-do; CC, Chung-
cheong-do. Each value is the mean+SD. (a~c) Results with a
different letter differ significantly (p<0.05).
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Table 3. Pearson correlation coefficients between nitrogen in
amino form and quality characteristics of gochujang produced
by small- and medium-scale manufacturers

Characteristics Nitrogen in amino form
L* (lightness) 0.688**"
a* (redness) 0.586**
b* (yellowness) 0.655%*
Reducing sugar 0.421*
a-Amylase activity 0.504*
Crude protein -0.546**

D%p<0.05, **p<0.01

w, D737 A 2539 g-amylase o] 4.15 Uge g 7}
d =oy e A9 {Fol3l Aol fiith. Shin(17)
o] A4S vwet A3, B-amylase €92 A

AR aF7o] =%, A

%] AWHOE F Ehe] B4l WA vekstkn 1
3 o glo] B Asske Aolg naltk

Mz 9 HE
aFge] Mol A 4 AFe Table 29} 2k w5

A== Hunter’s color value?! L*(HE), a*(FA %), b*E )ik
S A Hagkol 47 6.67, 23.73, 12.072 YERTh L*
I b e A7) AY a5l ' A9 IFFETG Fo
Ao

403 A FHH o W2 Ag g o3 Yeton, a*
e ALAA7] A9 grol P EA vERg ey A9E {9
2l Aol w\(}i‘:]‘ Shin(17)& A% 1349] L*, a* b* e
AGgHZ f-oAel zpo|7) ATk B AP o AAF H
T2 27F 16.03, 2042, 9712 = Ho], B AFdr =33
L*gko]l O WAl a*gka) b* 3k vlsssi) sk e 4

TE " 67,749 opE SREHAYL, FLA7] A HEs}

78,887 cp= E} Aol HlE] fojF oz =9l ojojx] =3, A
2}, A4 Ao Lol A=ve FESHEF sk ddo] o
T B3] JorK(17) ¥ AME S BolX ek

IFFo| o|staty Ei7io| AZEHA|

FAYA AL 23G9 olsley B4 Atele] FHAAE &
Al A, F2 opefd A o] thE Sk Al
= zle= 7oz B tH(Table 3). oF7=ef& 5: S Hunter
color valued] I (r=0.688), 241 (r=0.586), 5} E(r=0.655)9]-
o] AABA(Pp<0.01)E Hole Hoz L]-E}L]- IFHRL] HAA
Z7F Az #AEe] Qe AL o F UATh B ofv e A A
shaRe 319 a-amylase BT ko] A (p<0.05)8 K

Table 2. Comparison of color and viscosity of gochujang produced by regional small- and medium-scale manufacturers

Hunter's color value®

Region o - " Viscosity (cp)
GG" 11.99+4.71%9 33.5449.48" 20.51+8.12° 78887+11918°
GS 5.45+3.69° 21.51+10.26" 12.03£9.41® 53447+23011°
JL 5.26+4.73° 19.67+14.34* 8.87+8.15° 68328+13171%
CcC 3.99+2.41° 20.21+10.38* 6.86+4.13° 7033414374

Mean 6.67+3.60 23.73+6.59 12.0746.02 67749+10577

UGG, Gangwon-do and Gyeonggi-do; GS, Gyeongsang-do; JL, Jeolla-do; CC, Chungcheong-do

IL*, lightness; a*, redness; b*, yellowness

Values represent the mean+SD. **Different superscripts in the same column mean significant difference (p<0.05).
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Fig. 5. The distribution of quality characteristics of gochujang produced by regional small- and medium-scale manufacturers.
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WA eSS & 7 AT FAROIA o= TR 8.74-181.50
mg/kg| Ho oluiejdd gy PR AR 7F
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AFo] 15502 WA IFH T 52%S A5 P B2 A
o2 ettt o]oA 40 mgkg ©17d 50 mgkg PITHI A|Eo] 9
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o}l AFEE 14%= A ghe AR Utk T8 10 mg/
kg V¥Rl AFS 1502 Ve -8 2534 AF] JiAte]
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o] A= FRE IFgo] yFE AT A 3
Fee Ueilen, F4AAA A 1Fge] 24 #e A 7x
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3Fge] 0] Bk A 2FY 590l st

E W] S8 d=e] FAUA A 15 2958 =, A
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2.52-4.15 U/g¥} 26.36-36.47 U/ge] W= A=At Egk XA
SAYA A I3 e IR 23.93-55.64%, kM
S 4.01-7.30%, o=@ A 3 105.47-1092.00 mg%, FAAke]
Aleo|= gHeF 8.74-181.50 mgkgl 2 THIE EEE Hole Ao
2 Uehda gt =] 22 KS)el A3k
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