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This study was carried out to acquire basic data for industrial production of Korean traditional
kanjang (soy sauce). Five types of meju, 23x11x12 (LxWxH, cm), 23x11x7, 15x11x7, 11x11x6,
11x11x6 (made a hole ¢ 1.5 cm) were prepared. The temperature and humidity of meju prepara-
tion were 15~20°C and 40~50% respectively. The smaller size of meju, the lower free amino acid
and non-volatile organic acid content of that. And, two types of meju, conventional method (CM-
meju, the temperature and humidity were prepared at 15~20°C and 40~50% of relative humidity)
and improved method(IM-meju, the temperature and humidity were prepared at 25~30°C and
80~90% of relative humidity) for kanjang production were prepared. There was no difference of
total nitrogen content and soluble nitrogen content in the size of meju. In total free amino acid con-
tent and total free sugar content, IM-meju was the higher than CM-meju. So, the quality of IM-

meju was better than that of CM-meju.

Key words: amino acid, fiee sugar, kanjang, meju, meju size, non-volatile organic acid, soy sauce, volatile

organic acid
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Fig. 1. Making process of Korean traditional meju and kanjang (soy sauce). *: meju of Conventional Method, **: meju of Improved method

for kanjang production.
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Table 1. Operating conditions of GC,

autoanalyzer

HPLC and amino acid

GC for volatile organic acid analysis
Instrument
Column packing material
Temperature
Detector
Injector temperature
Detector temperature
Carrier gas
Column size
Injection volume
Software

DS 6200 (Donam systems Inc., Korea)
10% PEG 6,000, 60/80

150°C

FID

200°C

220°C

N, (20 mL/min.)

3 mmx2 m (stainless)

3ul

dsCHROM plus

GC for alcohol analysis
Instrument
Column packing material
Temperature
Detector
Injector temperature
Detector temperature
Carrier gas
Column size
Injection volume
Software

DS 6200 (Donam systems Inc., Korea)
Porapak QS, 80/100

150°C

FID

210°C

220°C

N, (20 mL/min.)

3 mmx2 m (stainless)

SuL

dsCHROM plus

GC for non-volatile organic acid
analysis
Instrument
Column
Temperature
Detector
Injector temperature
Detector temperature
Carrier gas
Injection volume
Software

DS 6200 (Donam systems Inc., Korea)
DB-FFAP (0.53 mmx30 m)

100°C (5)-4°C/min.-220°C (5)

FID

230°C

250°C

N, (2 mL/min.)

1 uL

dsCHROM plus

Amino acid analyzer for free

amino acid Bio chrom 20 amino acid analyzer
Instrument Buffer 20 mL/hr., ninhydrin 20 mL/hr
Flow rate 440 nm, 570 nm
Wavelength 4.6x250 mm
Column Length pH 2.80-pH 3.00-pH 3.15-pH 3.50-
Buffer solution pH 3.55
Temperature 35°C-74°C-80°C-37°C
Injection volume 20 L.

HPLC for free sugars
Instrument Young-In HPLC 930 pump
Column Rezex RNM, RPM(7.8%x300 mm,

Phnomenex, U.S.A.)

Detector Shimadzu RID-6A, 8x107° RIU
Mobile phase Water
Flow rate 0.6 mL/min.
Temperature 75°C
Injection volume 20 uL
Software dsCHROM plus

A7 sl B2 FHe Fo|E AHst AASkE 122 A
A7k AZAA A2SACKFig. 1)

F 4kg)ot 20% FF(16kg)E 25 L

NE7F ALoa <A aAHTH

(Fig. 1)
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Table 2. Non-volatile organic acid content of different sized and
processed meju samples (mg/100 g, dry basis)

Sample

Non-volatile
organic acids meju  meju  meju  meju  meju  Raw

1D 22 39 49 57 soybean
Lactic 1963 2215 2013 957  66.0 9.0
Oxalic 460.6 208.7 434.0 2008 177.8 15.1
Malonic 14.9 94 268 16.8 143 213
Levulinic 1.1 1.7 2.0 2.7 3.0 7.2
Succinic 27.0 159 204 11.9 11.0 4.0
Malic 327 363 81.6 354 386 18.8
Citric 351.5 459.0 462.0 4783 487.7 3935
Pyroglutamic 694 762 1324 757 677 16.8
Total 1153.5 1028.7 1360.5 9173 866.1 485.7

1) Size: 23x11x12, 2) Size: 23x11x7, 3) Size: 15x11x7, 4) Size:
11x11x6, 5) Size: 11x11x6, made a hole ¢1.5 cm
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Table 3. Free amino acid content of different sized and processed meju samples (mg/100 g, dry basis)
) . Sample
Amino acids - ~ -
meju 1" meju 2% meju 3% meju 49 meju 5% Raw soybean
Aspartic acid 248.7 202.7 240.2 207.0 213.5 6,621.6
Threronine 219.1 164.4 148.0 107.3 137.1 2,293.7
Serine 280.9 253.7 204.0 200.2 215.2 2,956.1
Glutamic acid 543.2 413.6 419.6 401.4 400.3 11,226.5
Proline 201.7 234.6 334.1 282.1 2242 2,9859
Glycine 112.8 973 101.4 84.5 84.8 23212
Alanine 240.5 197.4 190.3 190.0 195.5 2,158.3
Valine 106.5 79.2 63.1 474 43.4 1,422.5
Cystine 34.8 17.7 32.8 30.1 28.0 2533
Methionine 77.9 70.3 71.4 67.9 69.2 2,698.7
Isoleucine 194.1 161.6 154.8 149.0 158.8 1,874.5
Leucine 284.2 237.7 221.1 249.8 280.1 3,787.2
Tryrosine 129.6 85.1 90.1 69.5 56.1 2,679.3
Phenylalanine 302.2 2449 2229 231.6 2342 3,114.4
Lysine 228.4 234.0 159.0 203.8 231.6 1,511.0
Histidine 317.9 3243 2224 235.7 263.7 3,610.6
Arginine 343.9 302.0 350.1 291.1 372.6 3,812.6
Total 3866.4 3320.5 32253 3048.4 3208.3 55,327.4
Glutamic acid /Total Amino acid (%) 14.1 12.5 13.0 13.2 12.2 203
1), 2), 3), 4) and 5): See footnotes of Table 2, *: Content of acid hydrolysis amino acid
Table 4. Total nitrogen, soluble nitrogen and free sugar content of different sized and processed meju samples (dry basis)
Sample
Components —
meju 1V meju 2? meju 3 meju 4% meju 5 Raw soybean
Total nitrogen (%) 7.7 72 7.5 7.0 7.2 6.9
Water soluble nitrogen (%) 22 2.1 22 2.3 22 -
20% brine soluble nitrogen (%) 2.9 2.4 2.6 2.3 2.5 -
Stachyose 393.1 663.6 1,100.7 780.5 631.6 4422.1
Raffinose 137.9 165.2 276.0 236.7 172.1 1,363.2
Sucrose 545.2 616.3 1,194.9 783.3 854.7 8,344.1
Glucose 136.7 106.9 256.6 170.4 145.7 112.5
frfe;t)'gars Xylose 1233 140.8 1643 1443 1273 -
0
€ Galactose 93.5 65.4 65.5 30.2 65.2 -
Arabinose 59.7 163.5 176.7 358.7 201.8 -
Fructose 135.6 129.6 173.8 195.6 1337 50.4
Mannitol 3293 219.3 361.7 311.2 351.6 -
Total 19543 2270.6 3,770.2 3010.9 2683.7 14,2923
1), 2), 3), 4) and 5): See footnotes of Table 2
M2 AFOE ISxlIxTem A7) AR E ZASGAT T AR Az WEe we e e 277} gol
1x11x6 cm®] 22 A7]olM e ZaEddnt. 84 Ao o s TR0} £FEE o] Yol BaAy & f7)
Fo 7R FElgE AfolE HolA| SkTH(Table 4). 2F 2o 7101EE pHE M-meju 2P CMemeju 73,
W Az Y g 2l mE ] A wset 2 5 O 25 9 w2 FAE UERiSIHE Choi 5 [2003]8] 3l
. e FE FATI7] fls Aol A dE vF(M- A Bk Sk ol SA717Ee] Aleldl] whe AR dAttd
meju)et 52 HF(CM-meju)e] 715 thdsiA #Az=st ) ok I3 o] 4 VI T EE xydo] Mg 50 ¥
F2 S Beete] I 53E AR A3 Table 504 B S Foe 2Ax ¥ F Aok
£ ouis} o] 1he] SR 2 BEVNEY FAR AL Table 6 BEo] Mamgum AEE el F f2lob]
7} Hl= F384([Song 5, 200119} £FEE FFS M-meju LA SRS 27489 mg%E CM-meju® A|Z3F 77 2499.6

A Z42; 132%, 834, CM-meju 7o ZH2t 1.19%,
5.99%33, GEE AT} 26.89%, FA7} 23.67%= LFERSE

mg%Hth =93, 7S U= aspartic acide] S IM-
meju 7+ 159.8 mg%, CM-meju 7+7 147.0 mg%, glutamic
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Table 5. Chemical compositions of kanjang” prepared with
different sized and processed meju

Table 7. Free sugar content of kanjang" prepared with different
sized and processed meju (mg/100 g)

Kind of meju

Components meju  meju  meju  meju  meju  meju
1y @-17 22 237 214 (25"

Kind of meju

Free sugars meju meju meju meju meju meju
12 @17 22% (23 (242 (2-5

Total nitrogen (%) 132 1.19 1.12 116 115 1.13

NaCl (%) 26.89 23.67 23.67 2455 2572 2630
Pure extract (%) 834 699 651 6.57 6.10 528
pH 532 480 505 505 501 5.02

1) meju: 20% brine(1:4) in 25 L scale clay pot, 2) kanjang prepared
with TM-meju® (Size: 23x11x12 ¢cm), 3) kanjang prepared with CM-
meju” (Size: 23x11x12 cm), 4) kanjang prepared with IM-meju (Size:
23x11x7 cm), 5) kanjang prepared with CM-meju (Size: 15x11x12 cm),
6) kanjang prepared with CM-meju (Size: 11x11x6 cm), 7) kanjang
prepared with CM-meju (Size: 11x11x6 cm)-made a hole (hole size:
¢1.5cm) in the center, 8) meju of Improved method for kanjang
production, 9) meju of Conventional method for kanjang production

Table 6. Free amino acid content of kanjang” prepared with

different meju (mg/100 g)
Sample
Amino acids
IM-meji? CM-meju
Aspartic acid 159.8 147.0
Threronine 134.4 135.5
Serine 180.6 1443
Glutamic acid 522.0 395.7
Proline 165.0 223.5
Glycine 98.0 28.7
Alanine 180.9 100.7
Valine 181.6 179.7
Cystine 6.9 49
Methionine 74.1 61.8
Isoleucine 163.2 1654
Leucine 2414 229.2
Tryrosine 60.0 63.9
Phenylalanine 121.9 131.0
Lysine 255.2 260.5
Histidine 69.5 58.6
Arginine 134.4 169.2
Total 2748.9 2499.6
Glutamic acid 190 158

/Total amino acid(%)

1) meju: brine (1:4) in 25 L scale clay pot, 2) kanjang prepared with
IM-meju (meju of Improved method for kamjang production), 3)
kanjang prepared with CM-meju (meju of Conventional method)

acid®] THL M-meju 7+ 5220 mg%, CM-meju 7+7
395.7 mg%$3L, ¥ fElohu|iAtel] thdt glutamic acide] H]&
o] Az} 19.0%, FA7F 15.8%%A3L, T8 U= opv]eiiel
glycine?} alanine®] $hgFo] ZzjellA Z}7}F 98.0, 180.9 mg%, $-
Aol A ZFzE 28.7, 100.7 mg%=E IM-meju®. A3+ 7o)
glotu =it o) AA Q] Holl -5ttt Eg B
subtilise 083t} A|Z2g W|FEolA] glutamic acid, leucine 5
o] shako] EQhy W3k Park[1972]0] AFotw AR A
F5 Yehlidoh HE Fo fE" g (Table 7)oA =
glucose, galactose, arabinose®] &&©| IM-meju 7FgollA =%

Glucose 110.8 63.3 145.6 150.8 193.1 190.1
Xylose 9.3 27.0 33.5 329 35.7 36.6
Galactose ~ 100.3 53.9 146.0 172.5 184.7 186.1
Arabinose 425 13.9 48.7 56.6 58.8 58.8
Fructose 583 59.1 148.5 157.7 179.8 198.8
Mannitol 16.8 323 233 263 36.3 342

Total 3380 2495 5456 5968 6884  704.6
1),2),3),4),5), 6) and 7): See footnotes of Table 5

3, xylose, fructose, mannitol> CM-meju 7F3olA =2 s
olon}, & falde] FHE Mumgu 7HENA 338.0 mg%,
CM-meju 7] 249.5 mg%el| Hl3l =& 32 YeRAATH

Table 84 BIFE F714k lactic acid’l 7FY =& A3}
£ H3Et ot Choi 5199819 A7ele FUT AxjolH
AEE ARE HIFE 7P Al Aelle 24 dart dojuAl
wo] lactic acid’} 7P w2 23S Ueplis 2oz ddd
ot M-meju 7PN RT CM-meju 7Pl 2Ake] §5o)
2 =7 Yetth. 22]3 glutamine®] glutaminase®] ZH&-S-
dlo} olutamic acid® WH3}EA] E3laL pH7F W2 A=
pyroglutamic acid2 F|=H| ©] pyroglutamic acid $HeFo] 24|
7hE E=SITh o] Aiks wWiF el HSEA {714 ol
CM-meju 7PgolX =03, 778 <4, L8717k 778 B¢ pH
7F 7] el Aoz ddtdEd. I {7142 acetic
acid $F&Fo] 714 =9k=dl Chung [1993]2] - Azfelw 7+
Ath. o= Kim 5 [1990]9] A7l oJabd S Fef
Aol ofgh whg AkEolm s TPl Erhar Barsiiict.

x £

g Al 7S] tiRAAkS S 7 A ggEt]
et 7R AlxH WFe 54 vlashar, A v
9] Az WS AR WS (IM-meju, Improved Method for
kanjang production, 25~30°C2] %9} 80~90%°] JUlHFE=
kg el H%52] wSE(CM-meju, Conventional Method, 15~20°C
o] 258} 40~50% FHFEAN YR)E AFxstd SAS H]
w3t e T A7E sl Azste] 5448 v
el 2 Az wFe] A7) wE FELek 7R dae] o
FE 2 AolE HolX| ko, fejohn| ke ke A7)
7h AoldaE skt v f71h fEld SRS
23x11x7 ecm F7|9A] Z47F 1360.5 mg%s} 3,770.2 mg%z 7F
2 AAE BAFoRA HAHY ARl AoR AdHUh

INER AZRE WFE AR =, daxdel uek Az
g 7P| EAS Vsl E A TH4 FE 2] ot
Z AelE HolA] Fort fEde] S AN7F Aol
el Z718150m, 23x11x7 em 2719 WFE Azg 7-g0)
Al 5456 mg%e] =2 IS JERNITE B f)aket
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Table 8. Non-volatile organic acid and Volatile organic acid content of kanjang" prepared with from different sized and processed meju

(mg/100 g)
Kind of meju
Components ~
meju (1)? meju (2)-17 meju (2)-2% meju (2)-37 meju (2)-4° meju (2)-5"
Lactic 134.8 143.7 99.4 83.5 80.2 46.3
Oxalic 11.9 72 7.7 59 6.0 5.5
Malonic 3.0 22 2.5 2.4 3.6 4.1
Non-volatile Levulinic 1.6 0.7 32 1.3 2.5 1.6
organic acids Succinic 18.5 7.6 7.5 6.2 4.8 3.8
Malic 7.5 32 6.0 39 5.6 49
Citric 20.1 8.9 12.3 7.2 15.8 5.8
Pyroglutamic 63.2 124.0 164.7 53.5 77.2 54.2
Total 260.6 297.5 303.3 163.9 195.7 126.2
. . Acetic 56.8 50.6 26.1 345 46.1 49.6
Volatile organic i nie 32 2.1 19 29 3.0 27
acids K
Butyric 0.7 - - - - -
Total 607. 52.7 28.0 374 49.1 523

1), 2), 3), 4), 5), 6) and 7): See footnotes of Table 5

FoMe 77} Aol s 480, o] 5 23x11x7 em
719 w2 AEI PgellA 3033 mg%e] 7HE T T
S BT w3 2] skkw =17)71 Foldel wet ghael
Fov, dxE okt 283, CM-meust IM-meju®] 543
S vws] B Ax Az F FEA FHE CM-meuol A =3k
ou, F7HR A, 20% F5 7R FAE CM-meuth
IM-meju N F& AHE HeEplIoH, 2] obr)ieqt gha
S CM-meju$t M-meju 14 2499.6, 27489 mg%2] StEko g
Al CM-meju.tt IM-meju A =Stk AZXHS HAAZ
IM-meju'= CM-mejuldth 7HPgo] F4o| J3S F= HEE,
= AL T, T 2 ] oAt T el =

B
2 wer opjel WA WM $pshtk AL,

Key words: amino acid, free sugar, kanjang, meju, meju
size, non-volatile organic acid, soy sauce, volatile organic
acid
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