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Abstract

In order to improve some problems such as contamination of undesirable mold, mycotoxin production and excessive drying
on the surface of traditional meju, we developed a capsule type-meju(CM) coated with steamed black bean and Aspergillus
oryzae - rice koji(0.3%, wjw) mixture to surface of traditional meju and fermented at 25T for 14 days under 80% relative
humidity. Contamination of undesirable mold on the surface of CM was not detected within 2 weeks and some genus
Penicillium molds on control meju without koji were found naturally after 12 days of fermentation. The moisture content of
meju was showed to be in the range of 34.7 - 29.4% being 32.7%(wfw) of mean value. Titratable acidities in CMs prepared
with black bean(BCM) and soybean(SCM) were much higher than that in control meju, and BCM was similar to SCM. Free
sugar content in BCM(123.98 mg%) was 10 times and 2.1 times higher than that in control meju(15.02 mg%) and SCM(59.85
mg %), respectively. Amino type nitrogen content in control meju was 147.00 mg% and its content in BCM(255.50 mg%) was
1.37 times higher than that in SCM(187.25 mg%). Total organic acid content in BCM(95.98 mg%) and SCM(119.98 mg%)
were much higher than that in control meju(26.44 mg%), and then lactic and malic acid contents were markedly changed
according to capsulation of meju. Lightness value(L) of Hunter color index was much higher in BCM than in SCM. Fatty
acid composition of CM was not different as compared to control meju. Total free amino acid content in BCM(1039.70 mg%)
was 4.4 times and 2.4 times higher than that in control meju(236.45 mg%) and SCM(556.07 mg%), respectively.
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Fig. 1. Shape and longitudinal cross section of conventional
meju(as control) and capsule type meju coated with cooked
soybean or black bean and Asp. oryzae koji powder during
fermentation.
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Fig. 2. Changes in surface layer of capsule type meju coated
with cooked soybean or black bean and Asp. oryzae koji
powder and fermented at 25C for 14 days as first stage of
fermentation(A, initial time ; B, 2 days ; C, 7 days of
fermentation).
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Table 1. pH, titratable acidity and moisture content in
surface layer of conventional meju and capsule type meju
coated with cooked soybean or black bean and Asp. oryzae
koji powder and fermented at 25 for 14 days

Conventional meju Capsule type meju

ftems (Soybean) ~ Soybean Black bean
PH 743 704 700
Titratable acidity(%) 0.8 135 140
Moisture(%) 471 3074 2935
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Table 2. Contents of free sugar in surface layer of
conventional meju and capsule type meju coated with cooked
soybean or black bean and Asp. oryzae koji powder and
fermented at 25°C for 14 days (mg%)

Conventional meju Capsule type meju

Sugars (Soybean)  Soybean Black bean
Mannose 12.00 1691 24.834
Sucrose 0.17 20.59 36.19
Arabinose 1.14 0.39 1.71
Fructose - 8.07 23.01
Maltose - - -
Xylose - - 0.17
Galactose - 8.05 2771
Ribose - - 043
Lactose 1.04 5.80 9.92
Glucose 0.68 - -
Total free sugars 15.02 59.85 123.98
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Fig. 3. Contents of amino type nitrogen in surface layer of
conventional meju and capsule type meju coated with cooked
soybean or black bean and Asp. oryzae koji powder and
fermented at 25T for 14 days.
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Table 3. Hunter color values in surface layer of

conventional meju and capsule type meju coated with cooked
soybean or black bean and Asp. oryzae koji powder and
fermented at 25T for 14 days

Conventional meju Capsule type meju

Color
(Soybean) Soybean Black bean
L 65.87 68.25 69.86
a 4.68 3.65 223
b 22.60 21.82 21.86
Yoo} Kim(5)& HTellA 3% 1237 HgrFe A=

oA HWELYE U3 362~48.1(HF 4141), 5 37.3~499
(BT 4383900, ANTE WE 427~677(FTF 536),
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Table 4. Contents of organic acids in surface layer of
conventional meju and capsule type meju coated with cooked
soybean or black bean and Asp. oryzae koji powder and
fermented at 25 for 14 days (mg%)

Conventional meju Capsule type meju

Organic acids (Soybean) Soybean Black bean
Oxalic acid 2.05 5.82 17.16
Maleic acid - 0.07 -
Citric acid 490 6.39 035
Malic acid 3.40 2590 16.77
Succinic acid 4.82 8.29 6.21
Lactic acid 7.63 4124 29.02
Fumaric acid 0.01 0.01 0.02
Propionic acid 0.00 31.78 25.26
Isobutyric acid 3.62 047 0.15
Total organic acids 26.44 119.98 95.94
xlitat 24

27 %) A4 dFel A 24 24F 2%
£ Table 59} 2t} )23 o9 P48 wF=
e g A 2de 2 Wk el asit
AARE Aed HiFe Fo A ZAL linoleic acid
(49.17%), oleic acd (25.03%), palmitic acid(14.72%) <=©] 4T}
Yang 5(26)& Asp. oryzaes o]€3 FAZA 4 emATE A
28 528 ABFe A4 2HS BREIY 5Y F
o] Ztz} linoleic acid (57.2%, 53.7%), oleic acid(19.6%,
21.5%), palmitic acid(11.3%, 11.8%), linolenic acid(7.8%,
9.0%), stearic acid(3.5%, 4.0%)&To)Uttl ¥ 3ty B A
H2e 4219 nag fAS AolRes, 2 WF
AR 2L 2 gazyed wgt 2 A7t YeE & F
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Table 5. Fatty acid composition in surface layer of
conventional meju and capsule type meju coated with cooked
soybean or black bean and Asp. oryzae koji powder and
fermented at 25T for 14 days (area %)

Conventional meju Capsule type meju

Faty acids {Soybean) Soybean Black bean
Lauric acid 0.07 - 0.09
Tridecanoic acid 0.19 0.12 0.11
Myristic acid 0.24 - -
Palmitic acid 14.72 13.87 13.84
Stearic acid 3.15 3.61 329
Oleic acid 25.03 26.94 21.96
Linoleic acid 49.17 48.61 5301
a-Linolenic acid 6.99 6.44 7.30
__Arachidonic acid 043 042 040

Fraloto|-4te| Btk

dz7 dFe 45 A% f2l oplag ¥R
He Table 63 R viFel f2) ofrlmike ofmwity
Az PR AR F TN BESS Yeh
£ ARZA olF FQ38lt} Table 69 JeRH ule} o] o
1 W8] fEolu Ak cystine(45.55 mg%), lysine(27.83
mg%), proline(16.75 mg%), phenylalanine(10.53 mg%) &ekel
TO 2 gon, o5& HAA Fe olnlite] 426%5 A
Attt w3 HEF dFe 2T HFTY 2ol ofvx
Al A BE 9 vSEiAT, F f8 olvimaty
gollMe dF Asd g 28F A€ A7 d=
T Wl wiste] zbzh 240, 449 =A Jebged, PE
g HF FANE F(55607 mgh)E AZE Mt 73
F(1039.70 mg%) o2 AZH HEF wWFoA 1 FFo] 2
Hi ool fich A obHleAbd A4 FolA AFd A
A, AAFL dFR A 3ol Hx FA 3ol
Fol F-& LTEFFoIY Ao anpzo)]r] wiel HF9
HEeste] o] Ag, T dlA] 4% R EEst
w21, fe5e o] Fol MFvFY FAZAG o4
SdFFold BE AH TA A FEY Aoz
12)=
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Table 6. Contents of free amino acids in surface layer of
conventional meju and capsule type meju coated with cooked
soybean or black bean and Asp. oryzae koji powder and
fermented at 25T for 14 days (mg%)

Conventional meju Capsule type meju

Amino acids (Soybean) ~ Soybean Black bean
Proline 16.75 125.38 47.28
Glycine - 0.86 239
Alanine 1.86 446 11.79
Valine 3.18 341 8.75
Cystine 45.55 11290 22352
Methionine 095 0.85 1.89
Isoleucine 4,62 435 10.95
Leucine 498 5.44 15.12
Tyrosine 5.40 334 11.63
Phenylalanine 10.53 5.55 11.57
Lysine 27.83 12.64 58.82
Histidine 2.45 3.09 846
Arginine 8.53 12.07 20.38
Total amino acids 236.45 556.07 1039.70
R <

AEFe] EWol BASE opdEgol A, AT



Aspergillus oryzaeE ©)4% W&d vlF

Folo thdt mycotoxin B4 H WF W A= HAx
5SS Ay Y3l vF Fol Aspergillus oryzaeZ T
& FR03% wiwE E3 52 AZToR e
b 3, 25T, dulgx 80%olA 1497 BAAZ Pe
5 etk HEd v R R FFel
< BAHA ¥ho, gRT wFeE 12¢ o)Fd
Fol7t go] BAHAUY. wFY FE FES W
A 347~294%9] WS UehidT. HRVEE
1#7F 2T WFuc B4 Jeted, df Ae

N3 ART A€ vFe s YdeEt 72

9] gere AAF N&d w37} 12398 mg%i 9! e
w3 1502 mg%et WF HEE wF 5985 mghRtt Z+zt
10, 2.1 FA el olux=Atd Hio] ke dizx
T wFolA 14700 mg% AoH, FAFT HE¥ WFE
25550 mg%EA F AEE wF 18725 mg%r} oF 137
v #& FFE JeIdth F /o1 g2 Asd b
F(OF 11998 mg%, AAZL 9594 mg%)7} =T HF
(2644 mgh)Rtt Feko]l FA Jeiston, FHgste w}
lactic acid®} malic acidZ} 7} & #3E Vel Az
A Ase AAZ Aed AF7 dF Hed d5Eg ¥
Egel ZA Jehden, At 242 dF FF
get 2 Aol ehiA Rtk 3 2 ojnleate) g
& AT AEY vF(1039.70 mg%)7t AT Hed wF
(55607 mg%)S} tET 323645 mg%)ol] wldle] zbzh
244, 448} =ik

1

ofl
r°"

=2

fo o M o on
o2 N

to

~
nH

7%

oXl ot > S 4H
ot
s

nw
ok

k]

1. Lee, S.S.,, Park, KH, Choi, KJ. and Won, S.A. (1993)
Identification and isolation of Zygomycetous fungi found on
maeju, a raw material of Korean traditional soy sources.
Korean Soc. Mycology, 21, 172-187

2. Yu, KW, Seoung, CK., Lee, S.S. and Yoo, LY. (1996)
Studies on the fungal isolates of Mucorales collected from
Korean home-made mejus and nuluks. Korean Soc.
Mycology, 24, 280-292

3. Lee, S.S, Park, DH, Sung, CK. and Yoo, 1Y. (1997)
Studies on the yellow fungal isolates (Aspergillus species)
inhabiting at the cereals in Korea. Korean Soc. Mycology,
25, 3545

4. Hahn, Y.S. and Park, BD. (1969) Studies on the
manufacturing of soy sauce (I). On Aspergillus oryzae in
Korean bean “meju” and wine “kokja” (mould cultured to
the wheat bran). Central Industrial Research Institute., p.
88-92

10.

11.

12.

13.

14.

15.

16.

17.

18.

. Yoo,

. Valverde,

o £AE4 345

JY. and Kim, HG. (1998) Characteristics of
traditional mejus of nation - wide collection. J. Korean Soc.
Food Sci. Nutr., 27, 259-267

. Yoo, J.Y. and Kim, H.G. (1998) Changes in microflora and

enzyme activities of traditional meju during fermentation at
Sunchang area. J. Korean Soc. Food Sci. Nutr., 27, 448-454

. Lim, SI and Yoo, JY. (1999) Purification of a protease

produced by Bacillus subtilis PCA 20-3 isolated from
Korean traditional meju. Korean J. Food Sci. Technol., 31
1635-1641

. Yoo, LY., Kim, HG. and Kim, W.J. (1998) Physicochemical

and microbiological changes of traditional meju during
fermentation in Kangweondo area. Korean J. Food Sci.
Technol., 30, 908-915

. Lee, S.W., Park, SK. and Kim, H.C. (2001) Characteristics

of red mold isolated from traditional meju. Korean J.
Postharvest Sci. Technol., 8, 199-205

Lee, S.S. (1998) Detections of the mycotoxin on the
Korean traditional home made mejus. Korean Soc. Mycology,
26, 487-495

Kim, K.H. (1984) Aflatoxin production of isolated molds
from Korean meju. Kyungpook National University, MS
Thesis, Korea.

Sheo, H.J. and Jung, D.L. (1991) A study on the safety of
Korean domestic fermented meju. J. Korean Soc. Food
Nutr,, 20, 1320

Kim, Y.H,, Hwangbo, J.S. and Lee, SR. (1977) Detection

of aflatoxins in some Korean foodstuffs. Korean J. Food
Sci. Technol., 9, 73-80
Shon, MY. (1999) Physicochemical properties and

biological activities of chungkugjang produced from Korean
black bean. Ph.D. Thesis. Gyeongsang National University,
Korea.

Choi, JH., Kim, M.Y., Shon, M.Y., Park, SK., Choi, S.D.
and U, H. (2002) Production and quality properties of
capsule type meju prepared with Rhizopus oligosporus.
Korean J. Food Preservation, 9, 315-320

A.OAC. (1990) Official Methods of Analysis. Association
of Official Analytical Chemists, 15th ed., Washington D.C.
2BAZ B (1986) kA% O BASFE
FokY, st po 134

Choi, J.H., Jang, J.G., Park, K.D., Park, MH. and Oh, SK.
(1981) High performance liquid chromatographic determination
of free sugars in ginseng its products. Korean J. Food Sci.
Technol., 13, 107-113

CV., Valverde, CM. and Herranz, J. (1984)
Determination of soluble carbohydrate in yogurts by HPLC.



346

20.

21.

23.

FFAEATHEE A 4107 A3E (2003)

J. Dairy Sci., 67, 759-764

Andrew, PM. and Anthong, K.T. (1985) Analysis of sugars
and organic acids in ripening mango fruits by high
performance liquid chromatography. J. Sci. Food Agric., 36,
561-567

Folch, J. and Lee, MK. and Stanley, GHS. (1957) A
simplified method for the isolation and purification of total
lipids from animal tissues. J. Biol. Chem., 226, 497-513

2. Park, JM. and Oh, HI. (1995) Changes in microflora and

enzyme activities of traditional kochujang meju during
fermentation. Korean J. Food Sci. Technol,, 27, 56-62
Iee, JH, Kim, MH. and Im, S.S. (1991) Antioxidative

materials in domestic meu and doenjang. 1. Lipid

24.

25.

26.

oxidation and browning during fermentation of meju and
doenjang. J. Korean Soc. Food Nutr., 20, 148-155

Park, CK., Nam, JH. and Song, HI (1990) Studies on
the shelf-life of the brick shape improved meju. Korean J.
Food Sci. Technol., 22, 82-87

Park, CK., Nam, JH.,, Song, HI. and Park, HY. (1989
Studies on the shelf-life of the grain shape improved meju.
Korean J. Food Sci. Technol., 21, 876-883

Yang, S.D., Bae, MJ, Yoon, SH. and Choi, C. (1983)
Studies on change of lipid improvement-meju during the
fermentation. Korean J. Food Nutr., 12, 189-194

(H5 20039 6€ 299, A 2003 d 84 209))



