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Abstract

In order to establish the scientific foundations for the production of Korean traditional kanjang (soy sauce) in
a semi-pilot scale, meju preparation and kanjang mashing methods were investigated. Two types of meju, one
that was prepared by conventional method (CM-meju) and the other that prepared by modified conventional
method (MCM-meju), were made and compared their characteristics. The former made of cooked and crushed
soybean with a brick shape was fermented at 15~20°C and 40~50% relative humidity (RH) for 30 days in
koji room and the latter was fermented at 25~30°C and 80~90% RH seemingly being optimum for the growth
of meju-organisms for the same period. The quality of MCM-meju as a raw material for the kanjang pre-
paration was considered to be superior to that of CM-meju as the higher soluble nitrogen and total free amino
acids content, the major factor for the evaluation of the quality of meju, were found in the former although
the higher total nitrogen content and lower % weight loss were observed in the latter during meju preparation
process. The quality of MCM-kanjang with higher total nitrogen, free amino acids, free sugars and the lower
residual nitrogen content in cake after separation of kanjang was also found to be superior to that of CM-kan-

jang in sensory evaluation results.
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Soybean
Washing

. Soybean 35 kg
Cooking +water 53 kg
Crushing
Molding

Size: 23X 11x12
(LXWXH, cm)

Drying
Natural inoculation — | 48 hrs at 13~15"C

| l

Cultivation Cultivation
o, 20 days 30 days
Aging Aging
, 15 days at 30°C |
‘Washing Washing
Drying Drying
| 7 days in sunlight ]
CM-meju® MCM-meju®
Mashing
| meju: 20% brine (1:AHSBWL
Mash maturing
‘ Ambient condition, 90 days
Separation
kanjang kanjang cake

Fig. 1. Preparation procass of meju and kanjang (Korean
tradmonal soy sauce). 'meju prepared by conventional
method, “meju prepared by modified conventional method.
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o} 4815 0.1 N NaOH®] mL5& £ A2 #4bs]e]

g TRtk 444 sk T Sps FRE
mLol ‘& F oF S¥7 7k F 7,200 g, 3087 4

A
welste] A og v AAHE 23] vbxsle] 223
_‘

& &gshet

1>

o 23S, YME U pH
b Asel A4, €3
Aol wet ZAsdct. 73k 9] pHe pH
meter (Hanna, US.A)& &3} 31}

N

w2l olo|=d, HUAM, oFYN 7Y Y wIG
Wl A8 10 g2 A eksto] 200 mLe] 80% ethanol 2
85°Coll A 7 &3 F st AP A7) &
5 Arisle] 100 mLE A-83te] w7 FEHow
slode}. frejobul Al 84S M AeE wF 2595
74 A1 88 olvlxAl A4 Lithium citrate buffer 2.
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Table 1. Moisture content, loss ratio, total nitrogen and soluble nitrogen of MCM and CM-meju

Moisture Loss ratio” Nitrogen (%, dry basis)
(%) (%) Total Water soluble 20% brine soluble
MCM-meju® 21.8 28.2 6.3 2.7 33
CM-meju” 19.1 19.2 7.7 2.2 2.7
Raw soybean 12.3 - 6.1 - -

Ymeju weight (dry basis)/soybean weight (dry basis)x 100.

'meju prepared by modified conventional method, 23x 11X 12 cm.

*meju prepared by conventional method, 23x 11x 12 cm.
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Table 204 f2]32] 733l MCM-W| 5= 1,238.9
mg%= CM-t|F 1,954.3 mg%hH.t} kil stachyose,
raffinose, sucrose®} glucose2| FHeF-- CM-H|Z7} =
gkor}, xylose, galactose, fructose?] &H&kre MCM-
F7} =9kl a-galatosidase & YAk v A Eol 9
3] stachyosex= raffinose®} galactose® %] 7, rafiinose
= sucrose?} galactose 2. #algict. webx CM-of| 3
(15~20°C, 40~50% AAtiGe A )A] o] & e
ko] ¥& AL AN F 2 10 viAE
o] &¥3lr| 2 27T HRAZ] MCM-H|F(25~
30°C, 80~90% AFEZ WA )N Fal2hgo] A
7] dEoz F2cl vFdAg 7140 44l
= £ 93] {714 MCM-dFoll 4 739.9 mg%,
CM-o 7ol 4]  1,153.5 mg%siA|7t, ZAtel ek
MCM-v| Fol| 4] 329.3 mg%, CM-u|ol|A] 196.3 mg%
933, oxalic, citric % pyroglutamic acid®] g2k2 CM-
o ol A ket

2ARFA vl FollA frejslet 2hake) Al oAk
< vl felolvlatell izl 2= Table 33 7
o} & fElolrinat ek MCM-rilFo4 5,176.9

Table 2. Free sugars and Non-volatile orgamic acids
content of MCM and CM-meju (mg/100 g, dry basis)

MCM-meju”’ CM-meju® Raw
soybean
Stachyose 106.6 393.1 4,422.1
Raffinose 40.1 137.9 1,363.2
Sucrose 137.8 5452 8,344.1
Glucose 37.0 136.7 112.5
f;;zm Xylose 94.8 1233 ;
Galactose 228.3 93.5 -
Arabinose 153.8 59.7 -
Fructose 195.4 135.6 50.4
Mannitol 2451 329.3 -
Total 1,238.9 1,954.3 14,2923
Lactic 3293 196.3 9.0
Oxalic 96.9 460.6 151
Non- Malonic 140 14.9 213
volatile Levulinic - 1.1 7.2
organic Succinic 57.2 27.0 4.0
acids  Malic 44.0 327 18.8
Ctric 139.6 351.5 3935
Pyroglutamic 58.9 69.4 16.8
Total 739.9 1,153.5 485.7

Y and PSee footnotes of Table 1.

Table 3. Free amino acids content of MCM and CM-

meju (mg/100 g, dry basis)
MCM-meju® CM-meju® Raw soybean”
Aspartic acid 388.2 248.7 6,621.6
Threronine 258.3 219.1 2,293.7
Serine 356.5 280.9 2,956.1
Glutamic acid 781.1 543.2 11,226.5
Proline 253.9 201.7 2,985.9
Glycine 168.6 112.8 2,321.2
Alanine 292.4 240.5 2,158.3
Valine 160.4 106.5 1,422.5
Cystine 304 34.8 253.3
Methionine 85.2 77.9 2,698.7
Isoleucine 299.0 194.1 1,8374.5
Leucine 433.2 284.2 3,787.2
Tryrosine 102.9 129.6 2,679.3
Phenylalanine 377.3 302.2 3,114.4
Lysine 400.9 228.4 1,511.0
Histidine 366.7 3179 3,610.6
Arginine 421.9 3439 3,812.6
Total 5,176.9 3,866.4 55,327.4
Glutamic acid
/total amino 15.1 14.1 203
acid (%)

" and PSee footnotes of Table 1, “Content of acid hy-

drolysis amino acid.

mg%% CM-vi|5¢] 3,866.4 mg% ¥o} ¥4t3, 3 4
globn] Abel] B3t glutamic acid2] FakE HAz}o)A
15.1%, F2tel| A 14.1%2 MCM-#| 57} S8}l ch.

AETAY A M Fag dAke 3L
Fekddl® 919] Axtg B, CM-w| Tl A F
ZFe MCM-si| 8o} 302w, 743 2 Sl f-2
o] FA e vixe A Aao RS
MCM-wl| ol A opet. ela 753k, 3Hals, =
otat o g B A5 AATE AqE " felotr)
Abe) ghepnt Fbgel Alnkg Yoldts A FEE
MCM-m|Foll A Y453] gobA] FA-HANA 28 7
o2 sehEgich

HEA tiFel MEA HH T2 H=F Zho| §4

CM3} MCM-v| -8 ARg-3te] Azl 71 &4
< vlaslr] st 2ARE AR FEAA Ade
Table 4, 5 2 69l LFel i ch.

Table 40llA A9} +FE5E FFE MCM-HF
74kl A Z4z 1.32 9 8.34%, CM-#| 5= ZhapollA] 2+
7+ 1.19 % 5.99%<¢] 7o g Mol MCM-v& 7hake)
Exlo] 25319y, e A2} 26.89%, T4} 23.67%
2 el 2 o3 A9 o]®e] adellx] HE 2}
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Table 4. Compositions of kanjang” prepared with MCM

Table 5. Free amino acids content of kanjang” pre-

and CM-meju pared with MCM and CM-meju (mg/100 g)
MCM-kanjang CM-kanjang MCM-kanjang CM-kanjang
Total nitrogen (%) 1.32 1.19 Aspartic acid 159.8 147.0
NaCl (%) 26.89 23.67 Threronine 1344 1355
Pure extract (%) 8.34 6.99 Serine 180.6 144.3
pH 5.32 4.80 Glutamic acid 522.0 395.7
Glucose 110.8 63.3 Proline 165.0 2235
Xylose 9.3 27.0 Glycine 98.0 28.7
Free sugars Galactose 100.3 539 Alanine 180.9 100.7
(mg%) Arabinose 425 13.9 Valine 181.6 179.7
Fructose 58.3 59.1 Cystine 6.9 4.9
Mannitol 16.8 32.3 Methionine 74.1 61.8
Total 338.0 2495 Isoleucine 163.2 165.4
Lactic 134.8 143.7 Leucine 241.4 229.2
Oxalic 11.9 72 Tryrosine 60.0 63.9
. Malonic 3.0 2.2 Phenylalanine 1219 131.0
NO“’Y"‘*“‘“Z Levulinic 1.6 0.7 Lysine 255.2 260.5
?;ga;bl)c A Succinic 185 7.6 Histidine 69.5 58.6
e Malic 7.5 32 Arginine 134.4 169.2
Citie 20.1 8.9 Total 2,748.9 2,499.6
Pyroglutamic 63.2 124.0 - -
Glutamic acid
Total 260.6 297.5 /Total amino acid 19.0 15.8
Volatile Acetic ) 56.8 50.6 "See footnote of Table 4.
organic acids Propionic 32 2.1
i 0. -
(mg%) Butyric ’ vertaseE W vl & 2)8] glucose, galactose %
Total 607.0 52.7

Vkanjang mash was prepared by mixing meju+20% (1+4)
and SBWL in a clay pot of 25 L volume and the mash was
matured out-doors on the roof for 90 days.

Azl S Ggsisdy] Ao W F 39
P2 o] Y F BAL G| ThE AT
o A ¥} 2 Aot A T fed &
2Fo]| 4]+ glucose, galactose, arabmose-,] &hefo] MCM-
w3 ZhAbell 4] EF9Eal, xylose, fructose, mannitol3-
CM-H| & 7HAellA] F& kol o), 3 felde
gake MCM-vl| 3 1A ol 4] 338.0 mghiE, CM-v|F
ZEAre] 249.5 mg%ell W18l & Fapolirt. o] A}
= Ao} o], N, 3} 7)) o P9} v] 528} 7 o)
ort, WEY B FFE ohh Aol F gtk CM-
o Tl A ZHAbe] ko] &2F EA vepton,
glutamineo] glutaminase®] =h-8-8 wWo} glutamic acid
2 wiste]R] 238la pH7L w2 74 -$-oll= pyroglutamic
acid 2. ¥ &=d]® o] pyroglutamic acid gako] 26l 7}k
=9t o)A s Fulol v Frlatb FeFe] CM-
sl Eeb] dEol ZE S4717F 3 pHL
opxl Zloz A7 Ect MCM-w| 72} CM-ol| 5= Fof] 7
%%l stachyose, raffinose?} sucroset=(Table 2) Z}Aktell
A &= R %olA 54717t & a-galactosidase 2} in-

fructose & S5 71 o & At}

Table 504 MCM-vl|F5 A Z5H 713 & Falo}
u] Al gk 27489 mghE CM-»l| 52 & 28 7}k
2} 2,499.6 mg%hXc} ¥k, glutamic acide] eES-
MCM-v]5 7b3 522.0 mg%, CM-vii5~ 744 3957
mg%RA L, F F-2]obv] 4t tlgh glutamic acid2] »|
go] HA7F 19.0%, A7} 15.8% 3, dubd W=
olu] Akl glycine@} alanine®] FHeFo] H=jol| 4] 742}
98.0 ¥ 1809 mg%, FzlellA 7z} 28.7 = 100.7
mg%E MCM-v| 52 A28k 743be] falofu| Al 3
A f-p3lgiet. w3k vlFe) o] HFE 14]151
ZHA 2] falolr] Al HERE n)H| Aol BAES
oA ol AzA vlAZe] AHE E 4 FAJo| %"a‘
g 5 ole AR FE Alzsol 1Ak uta F
Aol d g v felolvlinale] @efo] Folilg
o 4~ gldoh

MCM#} CM-o)| 32 |23
w7 st BEAARE

7¥kel 7|5 E Yo}
&t Z 3= Table 60|42} 2
o] whubol| d3tS wix= feld eky) 7)ol 43k
& A= A Foi4b o] xfelr) =4 ] ¢k
o} (Table 4) 57 Al E Fo)art glerdoz
vrept o, g st Zhake] A A Al stel] 71}
43S v 5 9le 24 W felolule At ek



e 7] o

Table 6. Sensory characteristics of kanjang" prepared
with MCM and CM-meju

MCM-kanjang  CM-kanjang To-value

Color 8.2 8.7 0.95
Flavor 8.7 8.0 1.84
Savory 8.0 6.7 6.19**
Sour 7.0 6.0 3.04*
Salty 8.0 6.2 10.65**
Sweet 6.5 6.7 0.56
Overall 7.6 6.7 5.29**

* and ** were significant at 5% and 1% level respectively
by testing for the population mean difference, "See footnote
of Table 4.

o] MCM-vl% Zbaellal Q53] ¥7] whiol 758
o} A NBE ARl S
cha A7k,

2 %
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i o 2 Az2H oF, 15~20°C, 40~50% A5 X ol
A Az, CM-EF)et 54D He o SR Y5 Aol
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2.7%, 20% G 7HEA A A 3.3% 0|9 e, CM-H|
e bzt 77, 22 9 27% olgdch. & Selw e
& MCM-H|5ol| 4] 1,238.9 mg%2 CM-ml5+2] 1,9543
mg% e} @A Vel o] ARE 5 stachyose, raf-
finose % sucrose?] FEFE MCM-W|FollA] =9,
galactose, arabinose @ fructose2] &2 CM-H| ol 4]
Eobch vlHA fo14k R MCM-W| 5ol 4 739.9
mg% CM-m|Fell4] 1,153.5 mg% o|gd.or}, o] & 2
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