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Abstract

Taste components of traditional kochujang from 55 households were investigated. The major free sugars in
traditional kochujang (fermented hot pepper-soybean paste) were glucose (8.21+5.62%) and maltose (6.95+7.
27%) and the minors were fructose (1.88+1.27%) and sucrose (1.05+1.21%). Succinic (901.83+826.23
mg%), citric (484.16+242.89 mg%) and lactic (381.63+367.88 mg%) acids in traditional kochujang were
found in large amounts and acetic, oxalic, and formic acids in smaller amounts. The traditional kochujang con-
tained large amounts of proline (10.66+6.27 mg%), glutamic acid (9.27+10.97 mg%), aspartic acid (9.14+5.
84 mg%), lysine (6.19+6.66 mg%), and serine (5.72:+3.79 mg%), and the total free amino acid content was
64.35mg%. Among the nucleotides and their related compounds in traditional kochujang, CMP (42.90+28.16
mg%) were the most abundant major compounds and hypoxanthine (6.86+3.45 mg%), IMP (5.59+5.84
mg%), inosine (4.58+6.91 mg%) and GMP(3.36+3.93 mg%) were found in smaller amounts, and AMP and

UMP were also found in minor.

Key words: kochujang, free sugar, organic acid, free amino acid, nucleotides, fermented hot pepper-soybean

paste.
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A ® 10 g& 500 m/ Zabet flaskel] 3L 70°C 8-
Aol 4] #5 WzHA]F7]HA 80% olghE 200 miZ 23],
100 m/2 23] wHE ZZ39ich $292 5,000x gollA
Ayzelsid AAEE AT F ALFENT TF
22 100 miZ A-43to] membrane filter (Milipore, 0.2
um)s o gk the Sep pak Cis (Waters Inc., USA) car-
tridgeell £3}A]7 HPLC (Dionex 400 series)ol| A th&-
3} zro| A aksteict. Columnd- Carbopac PA-1 (4% 250
mm), &7l 0.15 N NaOH, 42 0.8 m//min, de-
tector = pulsed amperometric detectorZ ARR-3}iT}.

A

A& 50 gl 2FS S0miE 7lste] 1871 A7)
2 FAA e of 7] (Whatman No.2)?} mem-
brane filter (Milipore, 0.45 pm)= o7 A]Z] & Sep
pak Cis cartridge S §-7+A]A HPLC (Waters)ell A T
3} zro] Aekatgdr). Column-& Aminex HPX-87H, %
ol 0.05M H.S0., #<%2 0.6 m/min, detector+=-
UV 210 nm (Tosch)Z AH8-8F3ich.

wel ofo|mdt

7 505| wpde] Zakel AR 5 gl FFAE 7HeH
o} 500 mlZ ALFhT 60°CAM 3087k A" FE2
% oJ3}x|(Whatman No.2)& o}#A]7]5 thA] mem-
brane filter (Milipore, 0.2 um)2 43} th5 Sep pak
Cis Cartridge% AP%-E}O:} %B—q;fﬂl X]Ho]'ﬂ', "—‘]5: 3 < X—ﬂ
AR F obvlicat AHE¥A 7] Beckman 6300)F °]¢
ste] ohest 2o zAelA Agsigich. Columnd
Na-high performance column$- ©]-8-8}%1 1 4= Na-
A, Na-B, Na-DE, 442 14 mlhour, detector= vari-
able wavelength detector (440-570 nm)Z A-8-3151tt.
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AUHEZ

# =090] whlol whe} Al 10 goll 10% P4t
o 25 miE slsbel uhdshdA 1582 FAAR
3 QA E-21(4000x g, 10 min)dte] AFEAT 2o
APl Zhe b o g 28) Wk AEjsidch AN E
wol 5N KOH &2 pH 6554 243 ¥ 33t
9 Fhed oAk £ 02 100 ml HA L8 ol
of 303 wbx] & 10,000x goll4] 1087 94 E2)8kaL
membrane filter (Milipore, 0.45 pm)& oJ2}3}31 Sep
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pak Ci cartridge 2 £3}4]7 HPLC (Waters)ol| 4] o5
3 e 2702 A=kslgitl. Column- p-Bondapak
Cs, £71% 0.065 M KHPO,, 2% CH,CN, 0.025 M te-
tra butyl ammonium hydroxide&, 4~ 1.0 mi/min,

detector:= UV (254 nm) detectorg AH-8-31 o}

da ¥ g

a2 wuto @ FQ sl ol Fo A &
Kz o go] ARAL riprEste e
o} ghepe A9 2 v wgh A3 Table 13 3}

AE 323 o) F43 F2]FE glucoses}t maltose
2, 747 W 821% U 6.59%% FAZe] dyES
a}=| 8} 1 fructose} sucroseZ} 247t 1.88, 1.05%% 5=
zr Zapsteict. Aoy BAL 74 - 7RG llA
428 nFRLS glicose o] EJT HHEOE
sucrose ¥Hako] Egich. 71gk A AoA 3% A8l
A& maltose gHeke] frojd o £& AL Boi o
ofoll T w@3}E HubAstw duh AR wFAS
glucose7} 15.74-17.05%% o}o] LB S Al &
A 17447 fructoser} 6.19-12.5%2 FA3) F718
dohe A S| Bwe}l 4 10Y¢l: glucoser}t 9.
8%z Z5 g2golvt 3004 A A5 gl-
cose7} 4.79%% 1A% thA fructose2} thamnose”} 2.
88%, 1.88%2 Z7}sldche= 0]®9] B w9} w]asfe]
2o B AYATe s Ay 2] S Mirt mebA
AEA pE2AL N 13 uiste] 4% §-
amylase@Aol ¥ Al glucose isomerase®} glu-
coamylase #4Jo] vkt o2 FHHn}.

771

z

A 29| 47]AF Feke] FPF A= succinic acid

A
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Table 1. Free sugar contents of traditional kochujang

from different regions (Unit: %)

Region Glucose” Fructose  Sucrose Maltose
Kangwon, 9.89+ 677 1.79:£0.94° 2001289 1.69.+2.86”
Kyonggi

Chungcheong ~ 7.44+426” 19141317 1024059  4.68+5.637

Chonbuk 8.83+588" 189+134” 110+0.68" 564+431"
Chonnam 78946787 1.53+135 064094 7.31£539"
Kyungsang 65242657 25241200 09410927 15251246
Average 8214562 188+127 105121  695+727

"Values are mean+SD
2pMeans with the same letter in column are not significantly
different at p<0.05 level by Duncan's multiple range test
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7} 901.81+82623 mg%h o 2 7HA =9t g g
citric acid, lactic acid, acetic acid, oxalic acid, formic
acide&E o 2 ¥4 5 ¢l=d](Table 2) o]+ succinic acid
7} Abe 24 By Fold o] 73] Aoshe Aol
7o g B} w3 2| ue} fr)4te] g5 wist
71 A% AAE 1o ARG 3 a5 el
¥ succinic acid §teFe] Y53 vl 2 gol o] 9l
vhd 73 A7 A G ) 23RS 253 citric acid
9} lactic acid §t3Fo] ¥& Holw}. o] 59L& 3714
A" AeFA] w5 Ae] 31§74 pyroglutamic
acid®} pyruvic acid, citric acid $0]¢1 3% Z4HES 414,
3mg%o)gleta Marstelow uf 500 304 %4
g A m3AeA citric acid®] FEke] 71 3
t}8 2 2 malic acido|u}, 1070 A A7 A9 a-
cetic acid”} 7} =32 82 & succinic acid®} malic
acid7} o} 3] &4 7|7kl wet R4t 24
o AlstAl Wistedvts Raslgc) o] o2 v R
wo} m&Al Fo| {4 & Wiyl okl 24 A
ol Alslt ZFAo] 7=k o nIst] frlake] =
Alo] thofsly 1 jhake] S-S o 4 e 8
8-7]AF& succinic acid?} citric acid, lactic acid o] ¢it}.

w2loto| At

dubd o2 ZHAutel| foddle 2L fefolrn
At} FAbgE BAR ote{x] glow A A9y
aFAFe] f2f olvlieate] S u|wd ZIN(Table
3), TEg THE Felobsl AR proline (10.6
mg%), glutamic acid (9.27 mg%), aspartic acid (9.14
mg%), serine (5.72 mg%), lysine (6.19 mg%)2] A&
o] o] 9]9).2. histidine} methionine sk Fg}
o} 3" AgEE a3 opvlAl TAE B,
AR Ao 7342 lysine} serine FFo] FUIL, A
Al 9] 1532 glutamic acid¢} lysine, serine, alanine
o], ZAA A w3 glutamic acid FFo] WA ¥
skek. A A oprl Al §hek2- A4 - 7] A aFFe]
962.36 ppm o2 7} £ thao & A A 133
olglen] Ake WE 3FL obul Al o] wigk
o} 0 AQeA] Aol A4S e AR AP 2
2 F Fu olnlicAbo] 554 mg%, HEE AHEE
5L 498 mg%, HelE AME B2 333}
260 mg%o) g2, 3R 1089 mg%o|™ A+
glutamic acid, proline, leucine, aspartic acid 4o ¢]t}3L
wasioleh A natel 29 E 42 obelwat

do Ay 4

Table 2. Organic acid contents of traditional kochujang from different regions (Unit: mg%)
Region Oxalic Citric Succinic Lactic Formic Acetic
g acid acid acid acid acid acid

Kangwon, Kyonggi 131.38+ 130.32° 469.83+324.02" 506.67+790.00 328.48+256.69" 92.324145.63" -

Chungcheong 147.62+193.25% 491.30+387.99° 591.32+069.67° 373.18+339.63" - -
Chonbuk 65.37+69.19% 466.98+222.06" 1050.05+794.75" 408.49+395.35” 52.82+162.70° 141.51+273.27"
Chonnam 36.01+19.69” 445.39+155.57 1507.86+365.39” 120.45+138.35" - 459.94+272.07°
Kyungsang 66.89+30.07 600.34+256.69" 817.731+277.67" - -
Average 74.45+91.97° 484.16+242.89 901.83+826.23 381.63+367.88 29.82+112.26 171.65+279.90
Table 3. Free amino acid contents of traditional kochujang from different regions (Unit: mg%)
Amino acid K;;g:’g ogril, Chungcheong Chonbuk Chonnam Kyungsang Average
Asp 13.89+ 847 11.21+ 541  9.02+5.22" 6.31+4.50" 9.31+ 5.99™ 9.14+ 5.84
Thr 3244+ 1.71° 285+ 1.15" 1.84+0.80" 1.7340.91° 237+ 1.33™ 216+ 1.16
Ser 7.89+ 256" 750+ 0.84* 4.80+2.30™ 3.69+3.98° 862+ 5.74" 5.72+ 3.79
Glu 14.60+ 4.29°  11.42+10.49° 6.131+3.607 7.18+5.67° 15.15+24.88" 9.27+10.97
Pro 19.76+11.00° 12.00+ 3.027 941+4.01" 7.58+4.15" 1137+ 5657  10.66+ 6.27
Gly 239+ 1.16 1.76+ 090" 1.14+0.58" 1.55+1.12* 203+ 1.90™ 1.59+ 1.14
Ala 6.54+ 3117 486+ 1.63° 4.02+1.84° 1.46+0.897 6.52+ 5.35" 478+ 3.42
Val 4.04+ 236 3.78+ 2.25 2.05+1.20™ 4.09+4.23° 317+ 2.46™ 248+ 1.84
Met 137+ 0.789 1.02+ 0.90% 0.8440.69" 0.93+0.73? 1.01+ 0817 0.96+ 0.74
Tie 3.94+ 2.50° 2.67+ 2.07 1.64+1.07" 1.82+1.207 2,50+ 2.10™ 2.18+ 1.70
Leu 6.46+ 3.85” 505+ 3.84" 2.87+1.85" 2.81+2.15" 451+ 3.93" 3.74+ 2.97
Phe 5.36+ 2.68” 467+ 2.38" 2.90+1.62" 3.23+1.35Y 434+ 239" 3.67% 2.03
His 0.86+ 0.337 1.54+ 0.717 0.96+0.58” 0.84+0.45"” 0.824+ 0.55" 0.96+ 0.56
Lys 591+ 572"  6.13+10.08  8.13+6.63" 1.83+1.61" 9.22+ 7.49 6.19+ 6.66
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Table 4. Nucleotides and their related compounds contents of traditional kochujang from different region

(Unit: mg%)

Nucleotide Ii(a;og:g]g?’ Chungcheong Chonbuk Chonnam Kyongsang Average
CMP 22.8241630  38.22421.98" 5121+35970  49.38+19.01°  29.39+20.82"  42.90+28.16
Hypoxanthine 7.60+ 4.497 6.55+ 3.13% 6.13+ 250 8.29+ 4.70° 5.84+ 1.81 6.86+ 3.45
Inosine 338+ 1.157 345+ 1.12° 5.05+10.05% 321+ 2.88° 7.544 7.35° 4.58+ 6.91
AMP 257+ 245" 0.82+ 0.78” 101+ 2277 171+ 3.14% 4.00+ 4.69° 1.78+ 2.99
UMP - - 111+ 173 0.88+ 0.89™  1.88+ 3.48" 092+ 1.79
GMP 8.23+ 4847 8.10+2.46" 1.13+ 2.08” 0.86+ 1.50V 6.14+ 2.247 336+ 3.93
IMP - 0.854-2.08" 837+ 5.107 9.26+5.36” - 5.59+ 5.84

ghako] 1,086%0] 3L ad]= glutamic acid, proline, ar-
ginine, aspartic acid =o]2} ¥ 78 ¥} 0] @ 59}
60 A3 A1 7] 3 134e] F fejoln|ate] 1.37-
1.65%°13] 3. aspartic acid, proline, glutamic acid, iso-
leucine, arginine §r&ko] Eghrl= 7 509 B w9} u]
asted 2w ofulicAb 2AJL thA|H g fAlsll e
Z el obvlieal ke AEA] wiAfe] sfeky
35l vl3le] AHFE] B} =509 c) o] 294
2 AMgEhe o) EA g slog walr)
HMUHEE
Aol Al Aed 822 CMP (42.9 mg%)7} of
HFFo]1 t}&-© 2 hypoxanthine (6.86 mg%), IMP (5.
59 mg%), inosine (4.58 mg%), GMP (3.36 mg%) <=¢]
Pom Aedze Hepdy Ads] uag 5 A4
gepo] ebx| ool wla}o] S 3keh(Table 4), o o}v e
AL gFeR(Table 3)zt wlako] 2 of Aepa el 4
A 253 oleleat Jhako] M Al AAldteF
o] ¥& 7lo] EAel e Huladrs} L& GMP}
IMPEFFE AR a3A4-S Alelstas & 37}
DTk A Q4 A FHEA ] 5AL AR 1
F7-E GMP3efo] A2 dial o} A 5133 el 4
B ALY BAER] - IMPrE Ae] EhEle] 9l
= AE 25 At

>

R

AR EAE Al 3R] fejd gl-
cose (8.21+5.62%)%2} maltose (6.95+7.27%} o]+
o] 32 fructose (1.88+1.27%)%} sucrose (1.05+1.21%)7}
A% ZA819ch 7142 succinic acid (901.83+
826.23 mg%), citric acid (484.16+242.89 mg%), lactic

acid (381.63+367.88 mg%) ¥=ke] Wl T acetic acid,
oxalic aicd, formic acid= &8 E231gch. 234
o & #9 oAk 64.35 mg%o)gloH, proline
(10.66=6.27 mg%), glutamic acid (9.27+10.97 mg%),
aspartic acid (9.14+5.84 mg%), lysine (6.19+6.66
mg%), serine (5.724+3.79 mg%)&eFo] @k}, AL
HHEAH-LS CMP7} 42.90+28.16 mg%h o 2 714 o
gkar, o} 22 hypoxanthine (6.86:+3.45 mg%), IMP
(5.59+5.84 mg%), inosine (4.58+6.91 mg%), GMP
(3.36+3.93 mg%)so|d o5 AMPL} UMP: 4k
24 53ict.
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