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Abstract

Pumpose: This study investigated the quality characteristics of traditional and commercial red pepper pastes (Gochujang) for
development of traditional red pepper pastes. Methods: Proximate compositions, amino acid nitrogen contents, salt contents, color,
viable bacteria, and inorganic substance contents of 19 traditional and three commercial Gochujang were investigated. Results: Analysis
of proximate compositions showed huge differences between the samples. For moisture content, six kinds of traditional Gochujang did
not meet the standard of the food codex. Contents of moisture, fat, and protein were significantly higher in traditional than commercial
Gochujang. However, carbohydrate content was higher in commercial than traditional Gochujang, and thus calories were also higher.
The amino nitrogen contents of the three kinds of traditional Gochujang did not meet the standard of the food codex. Salt contents and
color were not significantly different between traditional and commercial Gochujang. In the microbiological analysis, total bacteria
counts were higher in traditional than commercial Gochujang. The number of B. cereus did not exceed the standard of the food codex in
all samples. S. aureus and fungi were not detected in any samples. In the inorganic substance analysis, inorganic substances contents in
Gochujang were in the order of Na, K, Mg, and Ca. Overall, Na, K, Mg, and Ca were more abundant in traditional than commercial
Gochujang. However, due to wide variations in inorganic substance contents of traditional Gochujang, there were no significant
differences between traditional and commercial Gochujang. Conclusion: For the development of traditional Gochujang, quality
standardization is considered necessary.
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of Food and Drug Safety 2013)°l w2} 232 105°C
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Muffle Furance, Model No. 602025, Fisher Scientific,
Atlanta, GA, USA)°llA 213 3|lste FHEFHPOE 74
3t Th e A L KjeldahlH(ALAG 62502 B4
3} a1, A H-E choloroform-methanol &8, B3}

2017; 33(2):137-147

Korean ] Food Cook Sci

23E grstEalo] wel, i 4 ALk wet A
AbSIAT ofr| Ak Aas AFAE TFF4(National
Agricultural Products Quality Management Service 2013)
of wet #AT AR 2 g& HIF Y St S/ 100 mL
£ 7kste] 1ARE BRF wkste] FE3] &8igk o 0.1
N 2P EF 89 (Samchun Chamical Co., Gyeonggi,
Korea)2 #743to] pH 8.4% 3tAth 4719l 20 mLe]
A £ =29 (formalin) H(Junsei Chemical Co., Tokyo, Japan)
< 718t A 01N FABIES 8902 pH 847}
HEE F3 AR & EER SR Ui vEAY
< AAEI OF Aol ot ALk

e Ay — AEVIAS

100
A: B Aol &nlE 0.1N FASIUEF g4 mLg
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(), bFEAE(H/AHMNE(-)S 33 WHE Fste] Ht
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1.900] At}

4. D|d= 24

aFAe] nAESH FARPIME A8l Lt Aot
T8 AF5 "= Bacillus cereus, Staphylococcus
aureus R F3F°|E 2 FF 7 (Ministry of Food and Drug
Safety 2013)°l] Wz} EA8I3ATE PIAE AR 918 15
& ANE 1 g2 B AYAETFE o83t 1030 3AH
of wjg} M NE A|x319H o, FH+ plate count agar
(PCAYE AHE-3}3L, S aureus= Baird-Parker agar(BPA)E
AFESEe] 37°Coll A 24A17F wiFSH O™, B cereus
mannitol-egg yolk polymyxin agar(MYP)E AR8-3}] 30°Col|
A 48A1ZE v Fstal, o] potato dextrose agar(PDA)
+ chloramphenicol & AH8-3F] 25°Col|A] 3-59 HiFd &
AR FrE Albeta 1 et gl A E =
dlo] #4S A3k B cereus$t S, aureuss VITEK®
MS(VITEK, Biomérieu Inc., Hazelwood, MO, USA)Z ©]
&3t ERINEE AT
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Table 1, Ingredients and contents of traditional and commercial red pepper pastes (Gochuang)

Sample  Production area Ingredient and content

Gl Red pepper powder 17% (Korea), glutinous rice 22% (Korea), Meju powder 7% (Korea), malt, salt

& Gangwon l::l;i f;pper powder 36%, glutinous rice 10%, Meju powder 50% (small black soybean (Korea) 100%), solar

G3 -

Ga Red pepper powder 18%, glutinous rice 25%, Meju powder 6% (Korea), malt 8%, salt 6.5%, alcohol 3%,

) grain syrup 3.5%, honey 1%, purified water 23%

G5 Gyeongei Red pepper powder 54%, glutinous rice 15%, Meju powder 5%, malt 10%, solar salt 11%, barley corn 5%

G6 Red pepper powder 27%, glutinous rice 45%, Meju powder 14% (Korea), malt powder 5%, refined salt 8%

G7 Red pepper powder 14.6%, glutinous rice 34.4%, Meju powder 14% (Korea), malt 13%, solar salt 9%,

Chungcheong ~ starch syrup 15%

G8 Red pepper powder 14%, glutinous rice 35.7%, Meju powder 10%, malt 36.3%, solar salt 3.6%

G9 Red pepper powder 37%, malt 24%, salt, yellow plum extract 17%

Glo Gyeongsang z;iipnglz/e: :(?I:;(lijtrini(l)l?,riit’lti;g:zt rice 3.2%, Meju powder 2.4%, malt, refined salt, alcohol, rice grain

Gl11 Red pepper powder 25%, glutinous rice 20%, Meju powder, solar salt, grain syrup

G2 Red pepper powder 22%, glutinous rice 27%, Meju powder 20%, salt 2%, grain syrup 11%, Siberian
gooseberry sap

GI3 Red pepper powder 19%, glutinous rice 46%, Meju powder 8%, malt 10%, solar salt 10%, honey 2%,
gastrodia powder 5%

Gl4 Jeolla Red pepper powder 27%, glutinous rice 25%, Meju powder 9%, malt 7%, solar salt 11%, starch syrup 3%,
purified water 18%

Gls Red pepper powder 25%, glutinous rice 20%, Meju powder 10%, malt 10%, solar salt 10%, starch syrup
8%, sugar 7%, rice 40%, purified water 10%

Gle6 Red pepper powder 40%, glutinous rice, Meju powder 18%, malt, solar salt 7%, grain syrup, barley flour

G17 Red pepper powder 20%, solar salt, rice, soybean, purified water

GI8 Jeju Red peppe.r powder 35%, glutinous rice flour 8%, solar salt 10%, grain syrup 7%, purified water,
Cheonggukjang powder

G19 Red pepper powder 25%, glutinous rice flour 20%, Meju powder 13%, malt 12%, salt, citrus enzyme 17%
Red pepper powder 3%, glutinous rice and brown rice flour, soybean Meju, solar salt, starch syrup, alcohol,

G20 purified water, brown rice 20.4%, yeast powder, seed malt, isomaltooligosaccharide, chili sauce (red pepper
powder 8.3%, solar salt, onion, garlic)

Commercial Red pepper powder 3%, glutinous rice 1%, Meju powder, rice 19.7%, solar salt, refined salt, starch syrup,

G21 alcohol, yeast powder, seed malt, alpha defatted soy flour, chili sauce (red pepper powder 8.5%, refined salt,
onion, garlic)

a0 Red pepper powder 2%, Meju powder, rice 23.2%, solar salt, starch syrup, purified water, seasoning yeast

powder, seed malt, fortifying nutrient, chili sauce (red pepper powder 9.3%, refined salt, onion, garlic)

5. F7|1482 &4

1583 Y41 EE](Avanti JE Centrifuge, Beckman Coulter,

A7) 9 BA7Ao] o4 ZEZL 182 MQ o)A Fullerton, CA, USA)3lo] &59& ARSIt Hdd2
g RO, AN E B Ao UF 59 1% HNOSE 7141 500915k 10000000

Fine-Chem., Pyeongtack, Korea)S A3} HYUH o = st 23kl 7 F71Ee] T892 Na, Mg,

F714E2

ICP-MS(inductively coupled plasma mass spec-

K9] %0, 1, 5, 10, 50, 100, 500, 1,000 pg/Le] &%

trometer, Agilent 7700 Series, Agilent Technologies, Santa Alzste] ARSI YAl F7lee] B0, 1, 5, 25,
Clara, CA, USA)Z 4319t 248 A2 ZAS 93l 50, 100, 200 pg/Le] T2 Axdte] ALL3IAT AR
TR 5 g8 Yo 25 50 goll £AZ] F 1,500 pmow = Aol Ao xFEAoR AP} FES V|EOR
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Table 2, Analysis of proximate compositions and amino acid nitrogen content in traditional and commercial red pepper pastes

(Gochuyang)

. . . Amino acid

Sample Calorie Moisture Fat Protein Ash Carbohydrate nitrogen
(keal/100 g) (g/100 @) (/100 @) (/100 g) (/100 g) (/100 g) %, wiv)

Gl 160.58 54.9+0.3° 3.1£0.0° 6.00.0" 8.8+0.0" 27.23 192.042.1°

G2 129.49 58.0+0.3° 2.840.0° 5.240.0/ 13.2+0.0° 20.90 168.6+1.2¢

G3 166.11 52.8+0.1 4.340.0° 9.3+0.0° 11.1£0.0° 22.44 331.6£1.6°

G4 186.96 47.7+0.0°" 2.7+0.0" 6.6+0.1° 8.9+0.0° 34.10 116.6+2.0'

G5 150.63 55.0+0.2° 2.340.0" 5.340.1 10.30.0° 27.24 137.520.1°

G6 196.57 41.4+0.1™ 2.1£0.0' 6.8+0.1¢ 21.140.0° 37.64 91.01.0°

G7 195.48 44.8+0.4' 2.4+0.0¢ 6.9+0.1° 9.3+0.0° 36.58 158.3+1.0"
G8 170.71 48.9+0.1" 1.5+0.0' 4.9+0.0° 10.3+0.0° 34.46 111.1£0.3™

G9 198.86 42.5+0.4* 0.7+0.0° 6.140.1%" 8.620.0' 42.06 293.9+0.5°
G10 217.19 42.4+0.3" 1.540.0™ 4.9+0.0 5.1£0.0° 46.10 130.0+1.2"
Gl1 212.10 41.7+0.49 1.5+0.0° 4.840.0 6.820.0" 4539 110.8+0.0™
GI12 222.15 38.7+0.3" 1.6+0.0° 4.9+0.0" 7.8+0.0 47.01 106.0+0.9"
G13 148.00 58.8+0.9° 2.8+0.0° 5.9+0.0 7.6+0.0¢ 24.94 174.5+0.6"
Gl4 219.36 38.1+0.8™ 1.420.0" 6.0+0.0" 8.7+0.0" 45.76 104.9+1.0"
Gl15 247.97 33.5+0.1° 0.6+0.0" 3.440.1" 5.240.0° 57.34 55.8+0.0°
Gl16 185.30 44.9+0.2' 1.9+0.0' 6.320.1" 11.10.0° 35.80 138.241.2
G17 165.52 51.9+0.2° 1.9+0.0' 6.30.0 9.0£0.1" 30.85 156.2+0.6"
Gl18 191.79 482403 2.940.0° 8.3+0.0° 7.5%0.0' 33.23 349.3+2.3°
G19 192.05 46.9+0.0" 0.840.0° 5.3+0.1° 6.120.0 40.81 215.3+0.2°
G20 199.01 43.2+0.3! 0.5+0.0° 3.740.0" 7.740.0" 44.94 101.5+0.1°
G21 212.68 40.6+0.6™ 0.7+0.0° 6.240.1% 7.140.0™ 4539 150.0+0.7'
G22 228.92 36.6+0.8° 0.30.0" 4.2+0.1" 6.5+0.0° 5243 139.4+0.0'
Traditional”  187.2+29.7"° 46.946.9" 2.040.9° 6.0£1.3" 8.8+2.2" 36.3+9.6™ 165.3£79.6"

Commercial”  213.5£15.0 40.143.0 0.5+0.2 47+12 7.120.5 47.6+4.2 130.3222.8

Mean=£SD. *p<0.05.
Y Average of traditional Gochujang (G1-G19).
2 Average of Commercial Gochujang (G20-G22).
NS . .
Not significant.

*T Means with different superscripts within a column are significantly different at p<0.05 by Duncan’s multiple range test.
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£ o2 AmsdT 2o FFe 4.0% ©)Xdo] FHof
opsh=dl ME 1FH 15(G15)F NF 1F 15(G20)
< Aslae BEF AP o= YERETHNational
Agricultural Products Quality Management Service 2013).

aFFol = FEBH frelobu|iste] EXEt=t] o=
137 ke AAEE Faslaoltt uFAY] Fagk
2 glucose®} maltose©|™, F714F2 succinic acid®} citric
acid, lactic acid S©°l, 8 o}7| x4+ proline, glutamic
acid, aspartic acid 5°| F& HEOE EAst= ZOE
B tHShin DH 5 1996a, Son SH 5 2013). 5%
o Y59l F& HaEAHANA TlE BaEio 2go
2 2% Jefel=y opmigto g FESETHOh JY F
2002). ©] &2 HAE B3 1Fo] SAHEAA ofH| =
2d Aae] geFo] F7sHAl ==dl(Shin DH 5 2000),
ol WE AF SAEE HHY= F8 HROE 1
Fae] Ay a3 FAS Hriske AEE AR
Ha JThKim YS 5 1994b). 2EFA A 15749] o}
Ak Aol #Het 71EL §loy, AFAE ZETA
(National Agricultural Products Quality Management Service
2013)° =™ 160 mg% oIFGEHE e & ol
15% ©]74d 4$-E 100 mg% ©)hHoz WA 9o},
TR 1FALS 55.8-349.3 mg% FE=o| ofm|iAkA 2
2 SHREe B, 370 AEG6, G10, G15)S Aljst
e BF AEAE EE1EE THAIIE AeE g9l
Aok A nFAe] F opHieskd dAE 1653
mg%, N 1FFLS 1303 mg%hzZ A2 54| o}
H| 4] AAgheFo] wokow, o2 w|RojRol AT 11
Fao vl A nFFNA BeH EAo] 5T
Ao 7 ="l Oh JY 5(2002)& ofn|:=ibA A4 3
ol do H7F F£FEo] FEFE opu|iAtd Ao 3
ol ZolAl = o] vt Bisist, dAs
oA Ao HIFFO] 11%E 7 &2 G149 7% 1049
mg%= AFAE T4 FIAAAT HiA 1653
mg%E T 4 g S YJeRJUth

AAEZ iR A opr|ist FHeEE vt dx, 7
Px A 3FHo] 5 552%, AW 3.4%, T 6.8%,
& 11%=E & Ay 574l nls] o] 7P =3t
o A7E AY IFHAE FE 48.0%, AW 2.4%, T
A 6.2%, 3 104%= Hnd F2 FFS AU YA
1 AFE AY 153 FEF wldo] ZEzE 49.0%,
6.6%% =A YERYTE ©]+= Shin DH 5(1995a)°] Z<¥
5 7R AY AF 157 s 2 ghefol
FTAE, A5 Ag=E 9 BAYET A4 JERTa

al
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I3 dxe} MEE FAMSE A= Table 33 2
. AFFA Axe A dhEe) 9% uFHe FH
s} WA g a7 FHe| Fgo] AS oAE Jd B
FS ARESIAL UTHLee S & 2014). £ A4 4
A AT 1FF9 HA FEE 7.5782.06%, NEF 15
HEE 7.18+0.61%= YEFSTE Lee S 5(2014)9]
Hyo] o3t A= 80F9] w7t ALt 1FFe] B o
57t 7.18+1.56%= YERG B AT 154 A=
ARHAl eI AR dEE Hugt 29, AUs
Yo TFA0] 9.09%= A7t 7 =%ka, AT A
o 0] 834%, FUE AY IFH0] 8I5NE H
TAE UEPASE WA A4S A He] 1570l 4.93%
Z A=7t 7PE whkth A9} Table 191419 (e 3
VS vlwste] B Ay B oA A9 HrtEe
A=o} vlgEtA] =t olFS dEe Aol AT
olfjolx i T A 2% 5o I 4" 1F
o] 587] FHoNA HrtEE Edolv A" 59 A
7}eFo] th27] wjEo]tiJeong DY 5 2001).
nFAe) AEs r|ERet 2 AREAVE Qv B
o] om(Kim YS 5 1994a), 154 F2 Hrle] 7]
Fo2 AMEE 4 Qlti(eong DY 5 2001). N 133
o] 749 LZtel 37.70-37.91, a@te] 13.21-14.30, bare]
4.56-4.889] WLE HlwA H=F FAE B, AF
154 A9 Liko] 31.43-37.88, a%ko] 6.45-18.61, bak
©] 0.99-8.002] 9= UEFSTE ©]= Shin DH 5(1996b)
o] AYEE 3 7HY8 IFA LEk2 16.03+2.89,
agre 20.42+4.37, bAES 9.71+1.929 kL K13k Aol
Hg] LgollA =& X2 Btk A% 1549 4$
AFuith AEghe] zfol7t ], ol 15 #FF, A%
7V A7V, o] Az i, HEr|3E 5o ZoloA
710% Ao 2 Alsdnt. 154 Az Al LA (koji) e}
EAE AHgSke E A vlE) AE 15
Wzt Frlo] o3 Aoz <la) agh(ZME)o] e A

I AsA HEH vAE B4 A= Table 49
2ty 1534 AgoA A28 Ouk TS 2.3x10°-3.0x10°
CFU/ge] ExE Yehfiglon A5 1342 HFF 8.4x107
CFUlg, /N 1570l Hd 1.9x10° CFU/go2 Uuk
Algto] AF AFANA B ®ol AZEHUTHp<0.05).
Park WP 5(2007)°] F4-& A=xste @5 AF T
FE 2AEE AR 3.6x107-5.4x107 CFU/golom <4
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Table 3, Salt contents and color of traditional and commercial red pepper paste (Gochuang)

Color”
Sample Salt content (%)
L (lightness) a (redness) b (yellowness)
Gl 8.60+0.18" 37.88+0.14° 8.55+0.06" 2.74+0.06"
G2 10.41£0.12% 33.67+0.05" 18.6120.73° 7.37+0.56°
G3 5.44+0.06" 31.43£0.27 14.20+0.07 3.93+0.08"
G4 7.7240.00° 29.84+0.37% 6712021 0.26:0.08"
G5 10.30+0.12° 32.43+0.23' 15.32+£0.26 5.25+0.06°
G6 9.24+0.12° 36.05+0.06° 14.08+0.54 6.65+£0.27°
G7 6.32+0.128 35.3120.24" 14.68+0.25° 6.63£0.09¢
G8 8.66+0.12% 34.71£0.158 14.20£0.25% 5.97+0.07
G9 5.3240.06" 32.30+£0.45' 7.48+0.28' 1.01£0.06°
G10 4.2140.00' 32.52+0.26' 11.84+0.50" 3524021
Gll1 5.27+0.00" 36.24+0.11% 18.35+0.23° 8.00£0.01°
G12 5.62+0.12" 34.66+0.38° 6.45+0.31 1.42+0.03"
G13 6.90+£0.12'% 35.70+0.07° 9.45+0.128 3.91+£0.05"
Gl4 7.31+0.06°" 34.64+0.13" 7.44%0.10' 0.99+0.03°
Gl5 6.49+0.06° 36.58+0.05¢ 8.47+0.24" 1.14+0.06°
Gl16 11.00+0.12° 36.74+0.08™ 9.65+0.06¢ 3.23£0.01
Gl17 10.30+0.82° 36.15+0.12° 9.75+0.05° 3.35+0.01"
GI8 9.27+0.20° 36.85+0.17 8.86£0.29" 2.11£0.00™
G19 5.44%0.06" 37.87£0.27° 8.35+£0.07" 2.38+0.07
G20 6.32+0.128 37.87£0.27° 14.10+0.13¢ 4.84+0.13"
G21 7.7240.00° 37.70£0.08 13.240.31¢ 4.56£0.12¢
G22 7.49+0.12° 37.91+0.02° 14.3120.15% 4.88+0.07
Traditional® 7.57+2.06™° 34.54+2.15™ 11.18+3.80"° 3.68+2.33"
Commercial® 7.18+0.61 37.83£0.12 13.87+0.56 4.76+0.18
Mean+SD.

D L: black (0)~White (100); a: red (+70)~green (-80); b: yellow (+70)~blue (-80).

2 Average of traditional Gochujang (G1-G19).
) Average of Commercial Gochujang (G20-G22).
NS -

Not significant.

*P Means with different superscripts within a column are significantly different at p<0.05 by Duncan’s multiple range test.

713kl Azhatol metk s7} Zrkakel %A 4ol Aot
& Yehd o gastglon giAAo® 107 CFug ¥
=9 FHTE FAEE Y B3t 2, Chang MI &
(2011) GA| 157 £F wigol] &3l 1F4-E A=
st &4 F FErE AT A 10 CFUg 758
SRS T BskA ol & AT Azke Haes)
AT 2155 %) B. cereus?}t S. aureus A A
3}, B. cereus= AT IFH 19F T 45 AL 2 E
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13 A4 AEHUSM 5.5%10'-4.5x10° CFU/g)
BEXE BJA, S aureus® 745 EE AR HAEEXA
BU. B cereust ThFSF oA EAE A5k

2 x4 Aol FA4o] gIANE Aser] £ &
o] HH FUAEE Dofate] 2FHE fFEstRE 2

o ol

] Y
2]
kA SHA FAgAHQ d&-E 71X tiKim DH 5 2001,
Cho YS & 2008). wiiol @3 2FFHNME Aol
gt B. cereus2] 715S 10,000 CFU/g ©|3tZ g3l
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Table 4, Analysis of viable bacteria in traditional and commercial
red pepper pastes (Gochuang) (CFU/g)

Sample Total bacteria  B. cereus S. aureus Fungi
Gl 3.0£0.3x10°  7.5£0.5x10° NDV ND
G2 8.3+0.8x10"  3.0£0.1x10° ND ND
G3 2.0£04x10°  1.5+0.7x10* ND ND
G4 3.540.6x107  5.5+0.3x10° ND ND
G5 1.640.5%107 ND ND ND
G6 1.8£0.5x10°  4.5:0.2x10° ND ND
G7 1.4£02x107  7.5+£0.7x10* ND ND
G8 1.9£0.7x10°  3.2+£0.1x10° ND ND
G9 7.6402x107  3.5+0.6x10° ND ND
Gl10 7.2402x10"  1.0£0.0x10° ND ND
Gl1 1.6£0.3x107 ND ND ND
G12 7340.1x107  1.7+0.1x10° ND ND
G13 1.440.4x10° ND ND ND
Gl4 6.0£0.1x10"  2.0£0.0x10° ND ND
G15 2.6£0.6x107  1.6+0.2x10° ND ND
Gl6 1.3£0.3x10°  9.5+0.3x10° ND ND
G17 3.340.6x107  5.5+0.2x10' ND ND
G18 9.74£0.1x10"  2.5+0.2x10° ND ND
Gl19 2.3+0.6x10° ND ND ND
G20 2.0£0.6x10°  4.0£0.1x10° ND ND
G21 1.540.2x10°  7.0+0.6x10> ND ND
G22 2240.4x10°  2.0£0.1x10° ND ND

Traditional”®  8.4£8.3x10"  1.5£2.4x10°™ ND ND
Commercial”  1.9£0.5x10°  1.0£1.0x10° ND ND

Mean=£SD. *p<0.05.

" Not detected.

2 Average of traditional Gochujang (G1-G19).

3 Average of Commercial Gochujang (G20-G22).
NS . .
Not significant.

1S (Ministry of Food and Drug Safety 2013), & 4
Ay B2 AZ)A 10,000 CFU/g ©|3+2 kA3 9
F4E 7 Aoz Yehgon ol= 90d 4%
ol 4] B. cereus7} 8.5x10>-1.3x10° CFU/g

Szo.

1=

lo not

= AThL B3 Chang MI 5(2011)9] Az}t FAb
QTh FRolE 2% uFY BFA BHE HAE
t], Kim DH(2001)= 137e] Fdo] =5 %A A3}
g7 AF 13x10-1.1x10° CFU/goIR o %4 F7] o]
o] 13x10° CFU/gS SR8l Busks o2 Ax

I <
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Bk I8y Kim MS 5(1998) 1542 A %3}
gl 5 A A3}, BE 7] 10-10° CFU/go
o] 7F wEIE Mg wet 3435 7rAste]

ArEle s ASHAY AESHA ST Halskglo

AE A N 15| BAEA

Fof Ashsh fAI O, ol Aol 5147
H @A FEL IR FHE 5 9] 9Ee
o= AEH,

aF7e] FUIRES w418 A= Table 5 ¥ Fig. 1
[e]

AT 15 e vEe 9 xysw o,
5 nFge] ge RE AYPN feET AU
o o) AAL ol gste] H5E ARA

)

O = Ca K, Mg 2 S9} 22 sl 2 oA FAE
&g mulEe ikl Jth(Hwang SH 1998, Kong
CS & 2005). WA HLES ol &3t A=xste= A&
aFelE YEF 2o s T/ 771 44T EA
& Z10E 7S = o], ALl 23] d= R2F
o] B7] RAE BAE¥om, 11 F 51 V[He], 9 Be[No
gas], 45 Sc[He], 71 Ga[He], 72 Ge[He], 75 As[He], 89
Y[No gas], 90 Zr[He], 93 Nb[He], 107 Ag[No gas], 111
Cd[No gas], 118 Sn[No gas], 121 Sb[He], 205 Tl[He], 238
U[He]®] 15F2 ASHA FAth AAZR] BHge=
Hoke w), 154 At 7] Yis UEF®Na),
ZHE(K), vt2vlss(Mg), ZE(Ca) colAth. AE 5%
o] UEF FF 1.74.0%=E e o g 157
UEF FHFE 2.12.6%= HF29 A4 wtee 2o
v A gol webA 3% Sol7le HYdol del o
£ Zeg AzEm, d9 dF 134 ZALES A
]

o

S o 2 K
Jo
1A

of

skl A& ztol7t AT ALY Afols o= %
T XEZ37) o] Fo|HS AR AlRHT. YEF TS

2 @ol EAshs 7] div ZFOE, A 154
0.07-0.4%7} e wHA TR
AT vt Aol A5 1Fol= 0.06-
0.2%, MF nFFol= 0.08% HHEAa, ZdEe AE
7ol 0.03-0.09%, M F7o] 0.08-0.18% T
Atk A5G AfFH oz vkE a3 4$ UEF,
navlE, ZF, ZE Y T 771 dilAe BeF
o= AT ¥ =2 FFS Yeploy AF 1+
o] Als 2 AT A MF 13T FoHA Ao
HolA] UTHp<0.05). A GH F7|FE F=Fe| 2o
A% A3 AY=Ee) A= ¥ YEF T
AGHT FoHo= wgkow nfavlE e 4
A Aol uFAo] T E AR} fro|H o= Eoyth
Ax9] gFo] 7 e AT 1FF] e Y
EFH vfavlFY o] e ARG fojHoz ot
S¥THdata not shown). Ham SS 5(2008)°] HYHS A&

TEu=
ol Alzd wEge ) Yas =G A} BEF

(T Lo

fE ko
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Table 5, Analysis of inorganic substance contents in traditional and commercial red pepper pastes (Gochujang) (ppm)
Sample 23 Na [He] 24 Mg [He] 39 K [Hy] 40 Ca [Hy] 7 Li[No Gas] 11 B [Hy] 27 Al [No Gas] 47 Ti [He] 52 Cr [He]
Gl 28459.6 1838.9 1664.4 646.9 0.2 8.7 7.3 0.5 0.3
G2 40108.4 3951.3 765.7 521.2 0.3 12.2 2.4 0.2 0.1
G3 35183.8 982.1 3985.7 716.6 0.1 7.1 3.6 0.2 0.1
G4 29656.1 884.7 3189.9 632.3 0.1 5.2 5.7 0.4 8.2
G5 33615.9 1746.1 3832.1 672.7 0.2 8.3 5.5 0.3 0.1
G6 39804.6 2008.4 2112.0 606.3 0.3 9.2 5.2 0.3 0.1
G7 29712.5 929.5 3643.5 869.9 0.1 6.1 8.1 0.4 0.2
G8 33929.3 1234.5 2329.1 467.8 0.1 48 5.1 0.3 0.2
G9 28578.9 725.9 2196.5 394.1 0.2 3.8 1.9 0.3 0.1
G10 14598.9 608.1 2809.4 400.8 0.0 3.6 3.9 0.2 0.2
Gl1 22411.5 625.2 2712.1 339.7 0.0 4.0 1.5 0.1 0.1
Gl12 24049.1 985.1 3035.9 616.3 0.1 5.9 7.2 0.4 0.1
G13 22979.6 1611.9 3168.8 350.8 0.2 6.6 4.7 0.6 0.1
Gl4 27716.5 1458.0 2940.5 501.4 0.2 6.6 4.0 0.2 0.4
Gl15 17024.3 738.6 1405.2 323.2 0.1 3.9 4.7 0.3 0.1
Gl6 37520.2 1453.9 2467.5 732.3 0.1 6.6 34 0.2 3.7
G17 27835.3 1348.2 3223.2 528.2 0.1 6.1 4.0 0.4 0.1
Gl18 21743.9 1036.4 3565.7 554.6 0.1 6.8 4.7 0.3 0.1
G19 19812.1 663.0 2560.2 342.5 0.0 3.6 54 0.3 0.1
G20 25599.3 855.3 1848.2 381.4 0.4 3.9 6.3 0.4 0.1
G21 21317.7 844.2 2098.1 581.6 0.5 5.5 12.0 0.9 0.4
G22 20612.1 883.9 1236.2 318.1 0.4 3.0 10.0 0.8 0.3
Traditional” 1278317‘;‘5%5 ;737%?3?“ iéz‘lféis ilsg’;fm 0.120.1 63422 4618 03:0.1 0820
Commercial® fézgg; igéé iﬁ;g f12377'f)6 0.4+0.1" 4.1+1.3 9.4+2.9" 0.7+0.3" 0.3+0.1
Sample 55 Mn [He] 56 Fe [H] 59 Co [He] 60 Ni [He] 63 Cu [He] 66 Zn [He] 88 Sr [No Gas] 95 Mo [He] 138 Ba [He]
Gl 9.0 349 0.1 0.7 2.9 8.7 9.9 0.8 1.2
G2 6.6 24.6 0.1 0.7 1.6 43 8.0 0.3 0.6
G3 7.0 23.7 0.0 0.3 2.9 6.9 4.8 0.7 0.8
G4 8.7 31.7 0.1 0.8 2.8 7.4 6.7 0.3 0.9
G5 7.0 20.6 0.0 0.2 1.9 5.9 7.6 0.3 0.6
G6 8.2 16.7 0.0 0.2 2.0 7.8 11.1 0.7 0.9
G7 8.1 35.0 0.1 0.4 2.8 8.4 9.5 1.2 0.9
G8 7.5 18.7 0.1 0.3 23 7.0 5.6 0.3 0.7
G9 43 31.0 0.0 0.2 1.7 10.5 1.6 0.1 0.5
G10 72 19.7 0.0 0.2 2.1 7.2 1.0 0.3 0.7
Gl1 5.6 12.7 0.0 0.3 1.8 5.5 1.1 0.2 0.5
GI12 5.7 259 0.0 0.2 2.3 6.1 5.5 0.9 0.7
GI13 7.8 18.2 0.1 0.3 2.2 6.1 4.5 0.8 0.5
Gl4 7.5 18.3 0.0 0.4 2.2 7.2 5.2 0.3 0.9
Gl15 43 12.2 0.0 0.2 1.4 44 1.8 0.2 0.4
Gl6 6.0 27.8 0.0 0.2 1.8 5.7 8.6 0.6 0.8
G17 6.5 18.6 0.0 0.4 2.1 6.3 6.0 0.2 1.0
G18 9.5 22.0 0.0 0.9 2.6 6.8 22 0.3 1.0
G19 6.2 17.0 0.1 0.5 1.9 53 1.9 0.4 0.7
G20 43 13.0 0.0 0.2 1.5 33 42 0.2 0.4
G21 9.7 25.4 0.1 0.5 2.1 6.6 4.7 0.2 0.6
G22 6.0 16.8 0.0 0.2 1.5 5.0 3.6 0.2 0.8
Traditional ~ 7.0£1.4"° 22,6469  0.1+0.0™ 0.4+0.2™ 2.2+0.5™° 6.7+1.5™° 5.4+3.2"° 0.5£0.3™  0.8+0.2™
Commercial 6.7£2.8 18.4+6.3 0.0+£0.0 0.3+0.2 1.7+0.3 4.9+1.6 4.2+0.5 0.2+0.0 0.6+£0.2

Mean+SD. *p<0.05.

N Not significant.

" Average of inorganic substance content in traditional Gochujang (G1-G19).

? Average of inorganic substance content in Commercial Gochujang (G20-G22).
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Fig. 1. Analysis of inorganic substance contents in traditional and commercial red pepper pastes (Gochujang).

S, ZE, ZE gl 4 5.4%, 1.2%, 02%E YE
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T Aels HolA YA BE(LD), EFHEAI, HEF
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o] M7F 1FA | vl Fo)Ho R ko), vrslE
AT 154l vl Mg 1FFoA FoHos &
FHFS BAHp<0.05). DA dHFT 7)Aol A
A SAHENCH =gid 5] A9 T 1FF 1%
I MF 15 152 AQstas 25 A o=
ERtT) obrieAbg Aol 79 55.8-349.3 mgh L
e B, 3709 AE 1FES Aslas &
T AFAE ZEAEE SFAE 22 IRIFHITH
3] dxo} Mg A% Ay, 15 15 3
T GEE 7.57+2.06%, MEF 15420 5= 7.18+0.61%
2 Yehdth Mxss g 153 3¢ Lgke] 37.70-37.91,
agkol 13.21-4.30, bzko] 4.56-4.882] W2 H|w 2 H|$=
g RS RYa, A 5] S Lake] 31.43-37.88,
a@ko] 6.45-18.61, bako] 0.99-8.002] HLZ YElSTE
153 AZoM AZE gEk AT 2.3x10%-3.0x10°
CFU/g?] BZE Yepiglon A% u54-S 3 8.4x107
CFU/g, /N 153l -E HF 1.9x10° CFU/go.2 dut
Aol AF aFAolA o Bol HEHAUTHp<0.05). 2
Z= 7 B cereus® S aureus B4 A3 B cereus=
e IFH 19% T 4358 A9 ZE IFF AR
A AEEHY oM 5.5x10-4.5%10° CFU/ge] BXE Hof 3

Hir oo rlo
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b RR S =

& 7I1EXE 2HstA Ztom, S aureus®] 75
NFoll A HEFHA Fdth FHo|e] Ao nE
oA EHZE HUch

IFFAA F 32Fe FU] dAE BAS A, O F
1552 B4 Hom HAHQ FHFoZ Bk o,
AFF EAE= 7] 94t YEE®Na), Z5(K), vt
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F2 1.7-4.0%= YEltow M 154 YEF %
< 2.1-2.6%93, ZFS A AE 154 0.07-0.4%,
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