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SUMMARY

Effect of shapes (noodle, grain and brick types) and strains (Aspergillus oryzae and Aspergillus

sojae) of Meju (microorganism inoculated soybean substrate for fermentation) on the quality of

soy sauce was investigated.

Generally, the highest protease activity was found in the noodle type-Meju inoculated Asp. sojae

during Meju preparation and soy sauce brewing, however, the lowest value was noted in brick type.

Meju inoculated Asp. oryzae. Similar tendency was found on the contents of total solid, total

nitrogen, amino-nitrogen, nitrogen digestion yield and amino-nitrogen ratio during soy sauce bre-

wing. No effect was shown on the reducing sugar content, alcohol formation, pH, buffer action and

salt content according to different Meju types during soy sauce brewing. Organoleptic tests on the

color, taste and flavor of soy sauce after 3 months brewing with various Meju scored in the order

of noodle type-Asp. sojae soy sauce (best quality), noodle type-Asp. orzae soy sauce, brick type-

Asp. sojae soy sauce and brick type-Asp. oryzae-soy sauce (worst quality).
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“Table 1. Changes of protease and amylase activity
during the preparation of Meju koji
unit< Protease: 0.D 660mp/ml }
amylase: D3¢ ]

Me]u 3 days 5 days E 7 days

btram‘ -
type | Prot- | amy- [ prot- t amy- | prot- | amy-
? ease l lase | ease | lase | ease | lase

brick | 1.80; 2405 0.96/ 1938 1.32 1610
noodle] 2.24| 24710 2.72| 3328 1.78] 2179
OrY23€|orain | 1.431 3317) 2.11 3063 2.46 2117

Asp.

Asp. brick | 2.71} 2761] 1.14] 1830, 1.90] 1046
noodle; 8.92| 2811 6.83] 2195 6.24; 1314
grain | 2.69] 2518 2.90] 3336/ 2.55/ 1265

sojae
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Table 2. Changes of the degree of moisture content and spore forming during the preparation

of Meju koji

3 days

S [ 5 days 7 days
train Meju type +
lmoisture (%) Sal‘;lzooég)]) moisture}(% )ls alz 12002&1)) moisture (%) S‘ali' Boo(n?n]))
brick 58.42 , 0.85 41.97 0.76 31.7 0.62
Asp. oryzae noodle 35.25 0.77 15. 09 0.69 15.9 0.72
grain 45.48 0.87 10.24 0.89 13.4 0.82
brick 54.73 0. 89 l 35. 84 0.75 34.3 0.67
Asp. sojae. noodle 28. 87 1.45 } 16. 84 1.49 16.3 1.30
grain 44.42 1.30 E 17.50 | 1.35 13.1 1.28

*§.F.D.=Spore forming degree
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Fig. 1. Changes of temperature in soy sauce
mash during the course of brewing
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Table 3. Changes of amylase activity in soy sauce
during the course of brewing{ unit : D%,)

Str- | Meju Days

ain

type

A-f P- brick
oryzaejnoodle

grain
brick
noodle

grain

250) 250: 220) 200, 120| 118| 116| 114] 114
500( 260; 280} 230| 215| 186} 170} 165| 160
520| 170| 160] 150 140{ 131 134| 125! 140

260} 250( 260] 200/ 1901 186| 173 148} 132
2501 200{ 190 145/ 140/ 125} 120| 118} 110
240} 220| 180, 140, 128 128 121) 115] 108
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Fig. 2. Changes of protease activity in soy sauce
during the course of brewing
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Table 4. Changes of composition in soy sauce during the course of brewing
Meju Total | NaCl Specific Buffer | Color |Alcohol :ReducingAmmonia
Days Strain nitrogen pH (0.D.500 sugar [nitrogen
type (%) (%) |gravity action |nm) (%) (%) (%)
Asp. brick 0.53 22.38 1.157, 5.88 2.35] 0.53] — 0.790 0.14
noodle 0.80] 22.59| 1.167 5.79 2.48) 1.08] — 0.50] 0.11
” oryzae grain 0.69 22.82 1.165 5.81 2.58] 0.70] — 0.420  0.11
Asp. brick 0.53 22.52| 1.157] 5.73f 2.39| 0.56 — 0.57 0.17
] noodle 0.89) 22.30| 1.169 5.59 2.56 0.90, — 0.52 0.11
sojac grain 0.76] 22.52| 1.165  5.61 2.66{ 0.58 —_ 0.44] 0.12
Asp. brick 0.65] 21.70, 1.160 5.70| 2.60] 0.76 — 0.790 0.16
noodle 0.93 22.17] 1.164 5.75 2.12 1.0 — 0.21] o0.14
oryzae grain 0.85 22.58 1. 168! 5.75, 2.25] 0.99 — 0.17] 0.14
20
Asp. brick 0.71| 22.000 1.161] 5.64f 2.39] 0.81] — 0.76/ 0.19
) noodle 1.02 22.23 1.168 5.60f 1.98 0.95 — 0.14 0.19
Sojae grain 0.90/ 22.38) 1.167] 5.64] 2.16] 0.78 — 0.12  0.13
Asp. brick 0.73 21.94 1.1620 4.84) 2.60| 0.90] — — 0.17
noodle 0.97l 22.58 1.172¢ 5.64f 2.12| 0.93 — — 0.19
%0 oryzae grain 0.94) 23.63 1.173] 5.19 2.43  0.95| — — 0.18
Asp. brick 0.83 22.88 1.165 5.43  2.44| 1.000 — — 0.28
. noodle 1.11] 22.99] 1.1720 s5.58] 1.97] 105 — — 0.15
sojae grain 0.97 22.61 1.169 5.60| 2.20, 1.00f0 — — 0.16
Asp. brick 0.76| 22.08 1.162 4.95| 2.35 1.200 — — 0.18
" noodle 1.01 22.52 1.171 5.23 2.01 1.37f — — 0.20
2 oryzae grain 0.96 23.40 1.174 5.27 222 0.97] — — 0.19
Asp. brick 0.87, 22.52| 1.166] 5.41] 2.26 1.23 — - 0.23
) noodle 1.13| 22.38 1.177] 5.66] 1.77- 1.2l — — 0.17
sojae grain 1.03 22.96 1172 547 204 11§ — - 0.22
Asp. brick 0.7711 22.23 1.162] 5.13 2.50 1.82 < — — 0.20
noodle 1.04] 22.89 1.172] 5.411 2,09 1.95 — — 0.20
50 oryxae grain 0.99| 23.47] 1.174] 5.57 2.15 1.75 — — 0.20
Asp. brick 0.89 22.67, 1.162 5.43] 2.39] 1.63 — — 0.23
] noodle 1.16| 22.520 1.172] 5.72) 1.87] 191 — — 0.22
sojac grain 1.090 23.11] 1.172] 5.63 2.04f 1.76) — — 0.23
Asp. brick 0.81 23.33 1170 5.66 218 223 — | ~— 0.23
noodle 1.10, 23.69) 1.186 5.58  2.05 2.05| — — 0.23
0 oryxae grain .09 25.15| 1.1920 6.00 1.94 178 — — 0.22
Asp. brick 0.95 23.33 1.179 5.48 2400 180 — | — 0.25
) noodle 1.21] 23.15| 1.184 573 1.90 20 — — 0.25
| o grain 1.16) 24.35 1.183 5.63 2.04 193 — - 0.26
Asp. brick 0.86 23.99 1.174] 5.73 2.06f 2.45| — — 0.25
noodle 1.18 24.72 1.194 5.51] 1.90 2.24f ~— — 0.24
70 oryzac grain 1.177 26.32) 1.218) 5.85 1.9 2.08 — — 0.23




Vol.

Asp. oryzae ¥ Asp. sojaes

10, No. 1 (1978) o) &% A el F9 (69)
el o ’Eﬁ A
As. } brick | 1.03 2457 1.188 549 226 197 — - 0.27
] noodle |  1.31] 24.28) 1.192 557, 1.86, 2.15 — - 0.27
sojae l grain | 126 2544 1.198 5. 49 207 204 — - 0.27
- !
Asp. brick 0.88| 26.32 1.185 5.68  2.45 2.53 — - 0.26
noodle 1.23 27.95 1.222 578 213 2.3 — - . 026
oryzae . e ; | _
% grain L2z 2577 1218 5.76 215 227 — L 0.25
Asp. brick Lo .77 1192 5.68) 2.200 2.0 — — 1 029
. noodle 134 25700 1.223 579 1.9l 2.26] — - 0.2
sojae grain 1.31] 27.64] 1.219] 5. 611 2.12] 2.28 — —  0.28
*—: none detected.
MBS At Fubsd Frls e g4 e g ool BREAC AageS Fo] BEHA &
o B 609 ol ¥ FHe AAFY K b e dA s 44"
S8 AMBRESY 712 sjadd Eu A4 BE 4, H =

FEFe A ¥ v Hold ¥H H B
Y REXTFLE 3799 dFt T4 Ol“r ‘5. =
ol wldeo Eokeh. £33 FLY v F5E9
T2 BT A4 REXRT R Lol FE chopper
¥ BBz XE9 W 1 st s o} F 4o
Ago] vt Fu el ER A F7 Lolen R EE
Ago] e APE FRKSY £t wer] S E
olatz YAdch RMEX Tl Sy Re AsHe
ASE HmA T Z2EEa R BWE 47
gz d¥e E= 1‘5*71*3 AEES SHoE J4
$E S protease A e G F g ATl
o pH7} A&gdor protease4 Aeg 23 A=
Aoz FRH4EHE] FALS

(2) olel el EH

olul Ll BERE HEES vh AR AspsojaciS
Asp. oryzactiol HlirM e F4goly TP
A3z 2ET Fe A5 vdd A4 e TR
€ B2H 2 olF Asp. so,raeﬁwl FFE el %2‘&52 90 7
o opvl e EE o] 0.67%24 H3F FTA ehd
vkl Asp.oryzaediel HEH L 0.35% 2 A Atk
olul n e EERFE 2 AFTF ¥ BERIATY A%
of niet ZFsbete €4S vebilch ¥ FBUOL K
BRAFALH £FXAFTY slzA@d4q HBARF
AFel ERAAFEA v st ofvl Bl FHEEF
etz ot Qled E AddNE o] EY wug
ol W] £Fol FRY HEYY dFz H5F
1A ofn el EXK < &gkt
- E H

AETTE 3FF WK 04AARN e AAE T2
v 2R 9o} 22~23% WERA o} 408 ol F & 23~
o970/2 2] 1. 8}2ko. EREPHRABRAS] 7 ale] uipal &rlEY

i

27 0|

= 2

Lo

S
ST

o

HEe BK 5093 AAE 1.167~1. 174010t =
ol Fr AAPTFI 1.170~1.22322 43 Eslse
AL el R, Asp. sojaele F5E Y o F &
T A HEel ¥e bl W R AL AuA
wokeh, 2 A At Ba BEEYE A A
Yol A HEC FaAHAEY s KGHESE] JF
REERES 718 P el BEd Aol =g
PREE 4 AT Std AERE ol 2 %
o dgds ETstm HEYAA HEol
= &%¥9l HES vt gol HEFY oFz wE
gt 7kl §lel M & protease®] F-gol fdo  fuks
ot 9 WHERS I FHEA Zg SA oo

5. pHS ¥4t

pHe #b: Asp. oryzae@iel H =89 o F g o
3 2k 49| pH4.80~4.95E A 9 &z A 2 520~
5.859 WHzA BB ATl o AAE A
gl ot B 50¢ 7 ol ¥l oA g% LRI}
AYE 2g HA® SHLEOL ANHE 9 BK
BETS AW FRL 7R pHASE zdgdx
2agut gled & AN HEFo g AYF
u#8 pH7F A#HALE G4 it 9 ¥z
o} o] WEHRol FEERo 2 ol pHY Adst F4
o] proteaseifik] Astx zalddcte g4 d. &
o HRHAS B o T 1 BEARAA FEo,
FEW o BRI A std ote pHE 500132 A
#50eE vl Aed 24 A $47172Y
Ao = BTtz AR 2 pHE 5.00] 4-& A 51 o
ol AENE TERMZHE BAEEA deide 2
AT Y EERS BMEARE S = MEe FRoE 4
el 8ol dAH FEREHNY BMET it g&
g L fele]l gz B,

S5 F

2e ol

\.

ol & 9|



(70) 2

(6) &%

A559 L Asp. sojaciEs) 3o w2z o
B ZFol 54 1098 ol ¥ 1.77~1.982 A EL
AE AAFE QA Z FAYTE 20j4olgloy HE
HE dF5ol 73 Foioh, BB At we
AEFTL AAS EAE 4L el

e ¥

BEE PEOHY 230 =% 500nme] 4 ODA 7t
0.5~1.0°1 " R o] BUR 044l 2.1~2.584 KM
B9 7 sl whet mpre HEE M43 EslEgo
2 BERe 2 AT mEERE L4
Holgiet. ohuk HEW Y wFr TG RFEEE
APTol] viste] Td" 724 ¢ H$ed ol EE
Hol Wol F4F Az ngdd

(®) dzeq¢P

Az gL 2PN Eotd AT =2F ¢nE
£l glsdth ol M= AFE vt goe] KFHuHE
EENE o 9 B BEXHEC He
BEH A=A AEMBRES ol BAY £Fo A&
T W Eol Y2 EWMET dol X geAoE 31
ok & FH0L xGate FREKEE AR
oA 0.1~0.9%9 T4£% TITHERE Yeligdx
2% q Qi

(9 B

BT BR 109 Aol 0.4~0.8% 4 o WA B
B 209739 E 0.1~0.8% 24 A8 44 ez, 20
Lol F&= 2R B Gkt Asp. oryzae L Asp.
sojae & BEY o Fo AT el E 0.76~0C.
79%2 Eowtd BHAYETE W8 AstE Ak Bk
RS Al FE EHY Fie BY, £599 =
2o Fol GITEME 2 HBEEEC 93 glucosed 9
BERT 428 ddlgdr adsled 24804
Z2BREME 58 €289 4ol YA BT
3 gl AR AWREIT 2%EEY
FollA e FFEREER o EREEERY £ Fo T
#hoz R EHo EFERAY SRFes 45
Hyg el t4as Aoz AAdd

(10) #EFRS

FERS S BEWMY e 84 ZAEF e
FAUAE deA T Asp. sojuetis] T4Yol BME 90
ARl 12% 24 ¢aP£e ¥aol 3 e uwd
Asp. oryzactie] Pl 3P & 8%A =2 A A Egkch

(11) d=oeimsk

FEV A ZBEE B 40LA AR = Asp. oryzae &
ol 0.1~0.22%2 4 Asp. sojacifioll v8 £ Fag

2

& LR EEE R

X o, 409 ol ¥ wtl e Asp. sojaeBio] 0.2~0.
29%2 %7 ¥& AYL vgon 2 APy 2
EEE At ¥n H, FEEao Fxene g
BRAMEY ol gERe AS A58 d4e
vehglatz »a@ u U, £%0 £47509 A
stel wel FEUGHERE 4R ¥ BgE
9 AN ol EEE BRI A ol w
o Z7se 4% Ve

(12) BESEE

EUFREL Asp. sojaeflis] %58 3 LY o
Z7} B 0YA R 50~53%2H A Bz HEY
o o FE T~0%2A FHF ot =8 BASHEE
& BRIl Aol wat AAYTF FI A48 &
st A Uit Asp. sojacis] 48 2 F
gdol 4 EESMEC & AL BEN BE HE
o feRel datel BEKES S8 L B BERE
o F7tsh P Aoz FEEC Eob obrl:mAg
ol £R3A W ol
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Fig. 7. Changes of soluble nitrogen in soy sauce
during the course of brewing
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Fig. 79| zA=te} go] ERFAEL BR 7049734
A AL ZAAste d4e veidev 2 o/ ¥ ¢
& A QA & M) U B 90€A] E
RAMEL 21 Asp. sojactid S-YS sFE ST
& Aol F 80%EA 1T B2, Asp oryzacB) B F
g AL 52%2A Y Rger AWAoR HEY
8 RAe F¢YY Ad wlEled o 8~271% "l F
olgl o]l HEYS -HF2 FFTU UFANAN EEHMA
o] Adtd AL WHS £Fol TRz dFUid
EFSE 914 AEERA Rebvl ¥R E LEHE
Zlo] el L= ¥ olvjEXE VL U=
Yol EXE uhgel v AH] HEd Aer 44L
o @ L fRANFTY EEFREL 67%,
BRRFATE 81% 24 XA FT 234 &
EFIRE] A=z vl JQed £ AR
ARz olgd R AL A¥E vehlld.
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Bk Y Al AL ASE ¥ ERHEA
G E#ERRD AEFY RS WEH AF3E Table
58 et

Table 58] Z ol 4] Eulst o] A3E A3 F
HAZ A2e KFp¥Fe 54~61% wWdow
Asp. sojae B9 F4Y o GHE HES RME(
‘el A4)7t 682mg%EA hE EL 4R Asp. oryzae
HY HdEYY AL 4HSTmg%EAM MG wgked, F
AR TR det & Hol & Uetfld. A XF RBE
E F4yely FEY e Aol HEYS A HHo ¥
gk ole FFol ¥ulstt protease’t FUHIQL Fol
B8 Agste g de SR Bilel 37 HE
o FolglE Ao AR opvlxE EXS] FFol
EedoE 44, o Y AFF WMHL 18~23
"%, RS 5.4~9.1%, BEEL 8.6~9.4%2 474 v
Bk 2AES AAA HFezd 2EAEE 2
A% Asp. sojacisl FHYY Aol ERE Holdl
o},

8 MEAMNH
MY puRd 23 e AA% + BRES LAFE
beakero] H#tz #573Aaq 2092 BESS o, &
£ oz dyY £ HANZ A5AY L Yd 5
AE Pt b HFAes 2} Azde NE
BHE AA HFAAESY A3 59 E AA
W 2 A3 Table 65 2r}.

Table 6. Results of organoleptic test on the taste,
flavor, and color of soy sauce after 3
_ months brewing,

Meju { Score Total
Strain
type i Taste |Flavor Color score
Asp. brick 55) 48 36 503
noole 73 86! 105 814
oTYZA | grain 67 62| 62 645
Asp. brick 60 42 47 515
. noodle 86 98 102 924
s012€ | grain 79 84 68 799

Table 69 2 58} ko] Asp. sojacEe] F5Y WlF2
S8 Ao F BEAA F 78U Asp. ory-
zaeBie HEYY AL A, o, BEAEZF M TR
g =% FEYY A5 Bl vz BHe] &
gso] Ags A9X Efeot Iy A 89y
°of glol A9 BEE AN 24dd A4z ¥
9 WS £%< S48 n BT 22 3494
Aol EXN, —BRS, ATAES RELAAN ¥
g QARG Ed ol T HEHEY fFEA S
we 73 REE HEY ¢ A= TEES 294

8

ERRT DA Bigol slelA WE #EB, A F
o MREFIZ TEe MBUBETY BRI KA
s Aed £RE A5 2

Table 5. Chemical composition in résidue(soybean paste) of soy sauce after brewing.

i Crude Amino NaCl | Crude fiber | Crude fat

Strain Meju type M%'S/:S“e pr(o;ae;n 1(1:::120%%13 (%) (%) (%)
Asp brick 60. 81 8.59 | 457 18.71 2.45 9.08
) noodle 59.87 8.82 578 22.25 2.20 6.26
oryzae grain 54.86 9.41 588 19.26 4.08 5.84
Asp brick 59. 56 9.40 508 20.27 2.07 5.49
) noodle 57.81 9.14 682 23.29 2.44 6. 04
sojae grain 56.85 9.35 636 19.53 1.50 7.56
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