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Abstract

Organic acids and fatty acids of four different Kochujang prepared with different mashing methods
were determined by HPLC and GC. Citrate, malate, lactate, succinate, formate, oxalate and acetate
were identified. Citrate was found as a major organic acid (450~565 mg%) followed in decreasing
order by lactate and malate. Total organic acid content of Meju Kochujang was the highest at the
initial fermentation time, while that of koji Kochujang was higher than any other one after 90 days
of fermnetation. There was a little change of total acid among the treatments. Oleic acid was a major
fatty acid (68.59~75.38%) during the fermentation of Kochujang. There was no significant change
of fatty acids during the fermentation and among the treatments.
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Table 1. HPLC condition for determination of organic
acids in Kochujang

4 A1 3 (1995)

Table 3. Changes in pH and titrable acidity of Kochu-
jang during fermentation

Instrument HPLC Gilson 303
Column Aminex HPX-87H
Mobile phase 0.008N H,SO,
Flow rate (m//min) 0.6

Attenuation 0.5 AUFS

Sample size (u/) 20

Detector (nm) UV 210

Recorder SP 4270

Table 2. GLC condition for determination of fatty acids
in Kochujang

Instrument Spectra-physic 7100
Column 5% DEGS

Sample size (ul) 1

Attenuation 128 AUFS

Column temp. (C) 175

Inlet temp. (C) 210

Detector temp. (C) 230

Flow rate (m//min) N, 50

Air optimum flow
H, optimum flow

Detector (nm) FID
Recorder SP 4270
218
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Type of Fermentdtum tlme (ddys)

Kr)(hujang 0 3() 60 90 120 150

A 447 443 438 434 433 414
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C 517 513 504 503 498 497
D 488 472 466 456 455 431
Acdity A 1094 1384 1539 14.65 12.87 11.52
(0.IN B 1027 1099 1165 11.72 11.68 11.64
NaOH m/) C 565 634 678 644 643 634
D 865 1002 1164 978 968 9.28

VA: Prepared with conventional Meju
B: Prepared with Aspergillus oryzae
C: Prepared with amylase
D: Prepared with protease
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Table 4. Changes in organic acid content of Kochujang during fermentation

Fermet}tation Type of Organic acid(mg%) Total
period ) organic
(days) Kochujang  Citrate Lactate  Succinate  Malate Acetate  Formate  Oxalate acid

A 545 263 132 325 95 50 8 1418

0 B 457 305 152 210 45 trace 7 1,176
C 487 241 143 237 46 trace trace 1,154

D 510 235 160 210 45 trace 6 1,166

A 460 257 128 275 73 37 10 1,240

90 B 475 355 177 265 70 trace 8 1,350
C 510 322 160 250 71 trace 4 1,317

D 535 296 149 242 45 trace 6 1,273

A 450 238 119 200 70 38 10 1,205

150 B 475 408 204 265 43 trace 7 1,402
C 490 310 155 250 45 2 4 1,256

D 565 321 161 262 44 trace 6 1,359

A, B, C, D refer to Table 3
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Table 5. Changes in fatty acid content of Kochujang during fermentation

Fermentation

Type of Fatty acid(%)
period ) e e e
(days) Kochujang Lauric Myristic Palmitic Stearic Oleic Linoleic
(12:0) (14:0) (16 0) (18:0) (18:1) (18:2)
A 0.11 0.46 12.31 11.40 68.59 7.13
0 B 0.27 1.30 10.28 891 71.09 8.15
C trace trace 11.71 11.24 69.03 8.02
D trace trace 10.82 1351 74.32 1.35
A 0.11 047 10.00 11.24 71.84 6.34
90 B 0.15 0.67 10.45 10.64 70.49 7.60
C trace 1.29 10.35 11.33 73.53 5.83
D trace trace 10.00 13.33 75.00 1.66
A (.13 0.43 9.89 10.70 72.47 6.38
150 B 0.15 0.64 10.69 10.90 69.49 8.13
C trace trace 12.68 12.68 70.41 4.23
D trace trace 12.56 10.80 75.38 1.26
A, B, C, D refer to Table 3
Aboll A, linoleic acid+= 1797 133 ol A] thi &-4-§0) 2 By
Fotort whuptel B A4g awFazke] At
ZA4 wlge & Aol7) glslch 1. Lee, TS, Chun, M.S,, Choi, J.Y. and Noh, B.S.: Cha-
o] TOo. oahiro R AZF A 1EAFO) A|ubat nges of free sugars and free amino acids in Kochujang
© 2 linoleic acid7} 5847~8389%% s-9-8o] 747 with different mashing methods. Food Biotechnol, 2,

%L t}Eo] oleic acid, palmitic acid, stearic acid, lino-

lenic acid 59] $olgdvin Buskgich o] ¥ wyel
laste] wdae) Al FHz wksht B gl
AE oleic acid?} 7}AF ol A m|guloll A zpo]
Hebiet ol e, %“}7&01 et lipases]

FAJolut Aol A Aksts| T Sof who]7} 1 Qo
Z2"c) olAkel AdAM Po) IFEAL linoleic
acid¢} & FFAubabg nlgstel €y o]kl argA|

nlilo 2 :’L»Hg,}q 2ol
VA R3Fe) A
ko) a2 2§37t
o7 F&3}

ddel 4 ofgw 7437}
] 20 A F ﬁ]_u_ﬂ vlo}
o #Aateliz A9l gl A

2 ¢
S Feldte] Az ol a2 A, amylase,
protease 313-Are] f7)Abs}h A ubabg Ealgl dae
&3} 7o}, Citric acid, malic acid, lactic acid, succinic
acid, formic acid, oxalic acid, acetic acid7} 213#}e]| A
A& = A} Citric acids 450~565 mgh s 7h we-
©° 2 vebytal th-go] lactic acid, malic acid 5]}
F714F Ee w2 o] o FaugAte], 90U FE AL
2. A mZE=Ao] gkon) A)F F7ke] Fakalel= =gjr)
Oleic acid, palmitic acid, lauric acid, linoleic acid, myri-
stic acid, stearic acid7} i25#el 4 7 &= 9lel Oleic
acid= 68.59~75.38% % 7}A %8 T8-S vieby ot
A7 Ak 2Adulge zlelvh Ao ¢

O

~1

10.

11.

12.

ColEA g e, ol : ¥

LB A HgR: B Az Sk 4

102 (1993)

. Chun, M.S,, Lee, T.S. and Noh, B.S.: The Changes

in capsaicin, dihydrocapsaicin and capsanthin in Ko-
chujang with different mashing methods. Food Biote-
chnol., 3, 104 (1994)

A% AR E dela arge)
Frlak A g ststa A, 24 120 (1981)

. 24X 3 Aspergillus oryzae, Bacillus licheniformis %! Sa-
cchaomyces rouxti &80l 2ls) A 2% i HX717
T oaAdstel Al AFdiEia M Abeeled
(1992)

A, AER, oF), AL A A Sk R
2ho] o)stabd 54 wla AlEEbER), 26, 12
(1994)
ojel g, wbAd e gAdA: AA el 2lak HAaFAte
Apal otz @Al ghial st s 4 16, 165

(1984)
e ()
p.1-34 (1968)

. Metcalfe, L.D., Schmitz, A A. and Pelka, JR.: The ra-

pid preparation of fatty acid esters for gas chromatog-
raphic analysis. Anal. Chem., 38, 514 (1966)

. Luddy, F.E,, Barford, RA., Herb, S.F. and Magidman,

P.: A rapid and quantitative procedure for the prepa-
ration of methyl esters of butter oil and fats. J Am.
Oil Chem. Soc., 45, 549 (1968)
gowal, b L g ok
REitith & S, 62 995 (1967)
o] A3 . Alwl- Feo] Farol gt ety A A
4%, amino dle, wr/] Ah el Wil gk 3teta] 7], 14,
43 (1971)
{h EAR B
Z DO

B () AR KA

if%*ﬂi‘r} B2 B OBE HEEE LU
HOARE S & 8L 62, 1368 (1969)



argel §714 R g w4 29

13. Ueda, R, Imamura, T., Ishigami, Y. and Okano, T.:
Studies on changes in microflora and its metabolism
during the process of making koji in soy sauce bre-
wing (5) Metabolisms of lactic acid producing bacteria
and genus Micrococcus isolated from koji. Season. Sci.,
19, 29 (1972)

14. ub17) : LA FEAL, AFEel 274, A s,
p 571 Als3&ETAHA-E) (1991)

15. o)74=), ghals, o)A, uhEak: Aol XAl Pyt
7. A EAE3E R, 7, 91 (1975)

(19943 8% 39 A<



