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Abstract

Four types of soybean paste (Deenjang), prepared with traditional Korean meju, natto meju, koji and mixture
of koji and natfo meju, were analyzed for compositions of free sugars and fatty acids. Crude protein content of the
soybean pastes were ranged from 10.3~14.6% and in the order of tradifional Korean soybean paste>> natto soybean
paste >koji & natto soybean paste>> koji soybean paste during fermentation of Doenjang. Ethyl alcohol content
was relatively higher in koji and natto soybean paste after fermentation for 75 days, and its content was the
highest in koji soybean paste as 2.8% after fermenting for 90 days. Contents of total sugars and reducing sugars
decreased during fermentation of doenjang in the order of koji soybean paste >-koji and natto soybean paste>>
traditional soybean paste > natfo soybean paste. Among the free sugars glucose, galactose, mannose and
arabinose were identified in soybean paste, and glucose and galactose were more abundant. Contents of glucose
and total free sugars were the highest in the traditional Korean soybean paste and galactose content was high-
est in koji soybean paste. In fatty acid compositions of soybean pastes, palmitic, stearic, oleic, linoleic, linolenic
and arachidonic acids were analyzed, and the most abundant fatty acid was found to be oleic acid as 38.5~
46.9% in all samples tested. But no significant differences in ratio of fatty acid compositions was observed from
tested samples during the fermentation period.
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A =) F gopeiol AAA Awa BAL e (), A
AL et Reldal 28 A Ugel Aspergil-
SR zha), D S3l g Sele) o)Ak Aol fus oryzae 2] 3@ AFH LR HE wieksie] 2
F4F HHE A e AFUE AFo 2 Az 2AE TR o 7)o 4 HFS} TG EFet &
4 °ﬂ BN 22 A AN QAF IR DA S A AZR A0 20
2 Yoy 202 48 Aol Bacillus nattoZ A7yt 2ake] sade] ma
-?,—o]] S %%} AEx wElEg u8g = 3 EA% BAEBE Bacillus nattodg-e] BX Az

- A

2

oz RREAE 00,2 AN DVE BRGe AL S BELCR 013371 % W} o|sh Dol Al W

33 AFE ST 12& 2Pl oo} wrayh AR HAL AMEe da LERE BE ST
oy v Fdelz] & deie] WA REE galez o] Abelatnd QR4 A4 fe D,

SR eI R Fell AT vl Hrlshed of AW, o] AEA] HAbe] wisted A.ert £t 5]
& o} Ao| & vhEhith (1), Be] 28 W 42

i
T

o
Pelaeabe Fekmlold & Relrt glont AN B

o

"o whom all correspondence should be addressed



918 WAy 4 - olwlad .

2 A DA ¥} aspartic acid, glutamic acid, proline,
arginine, serine 2] ko] F-2 o2 B e 9lr)
(@), ARA BAL T ol WA A AT FF
o[ B7} AT WAL LA FO) FHF] A4 AL
3He protease, amylase 2] FhA 40 R YA -0
wese] T, do o) AN UE 44 F
o A& :é‘-EUr Habd e 4202 Frirt A
ol 22 Fch(5). Hak Az 5
AR E g —?—1“:‘ whelalnl 2lup ghafel F-43)
) SAA & lﬁ_ﬁ‘_"L*ﬁ-w = vﬂtg Thal o 4 8-aj)
=& 827y FAw oA
FaAM=Ew glch f&lﬂ’?} A ’“@M‘H W e <t
Al R Bate B, obvi g A, m-EWr“T
oA G a4 A Yol gl A7) ek 6
s B AN F akge s 987 BJ"“"% "§
A ¥ AL 9 glycerol 5o At st A8 F E
Ayl el ole Fed Ao otvlxal
2 Faegh vk, e & uka) o) Be] gAhe] Rk
e glel. A gl Foll A AF R v 5119
g 2R SAEA el B9 QA FH
F 029 4P gAY felded T 4, A F
(13)8] vjelztchat B2 - Foll gl od-, what 0] {(14)
2] Grig ZeAle Fue AR g3y s B
e} 2 Az} ook =Ae] Aukite] B A7
Z oole} 2 (15)8) B LR A o] ARl B
a7, o] (16)2] Mk TR0 E H x| al A el g3t
o, o] S017h) A E F oA Az T
Qo1 AT BT R Yok A HFE, @
S, GEolF So] Wl T BAAzd AH4E D
ot B e mE 40z Az NP 42
et ®ukibel]l B4 A= Ay gl 547“'—4 F4
& A YR, S5 e o A, £471
Toll whel o n] ol BEYS Jé} FH gl
Fo]loR FaEny dlxl Sl ¢ e
AA v, EAF 205 55 *Pﬂ-ﬁ‘r“! -k
IR gl ot o] el Falel v b AR
o Petel $¥A HET ol Plg S B AAA
Az T viekait Ml B ATE O FY
EEE FER SEEZEE L EERDEEEE
z237] A8 N aTH ez B A Aestgrh A—}z}
(18,192 MM wig, oA, Jrvis e x| sl
GEe £40% 4% 989 W4 LS Ao
g} Bkl wwa v} ok BudldE o M4
FoL gell BB B 44 SRR S

o

.A_.

[+
——

oo
.&oﬁ:NO}mA

0_-lo
.%

ik 24 el she] AYE AR-F Bk vhejoh
Mz 5 2

Mz

1990w AL A5 Ao 5 (8- 14.0%, =29 369
%, A 16.8%, BFEE 25.1%, B 2.4%, HE
4.8%)2} xjub Eojak(pl 1419, srhelzl 780, =
Auk 1.9%, D55 75.54%, S 0.18%, B3 0.45%)

9l AT (ST 00%) S Y e w AL fstel

T Aspergilius oryzae ATCC 227883 Bacillus natto

IFC 30138 T8 & 2 Y8 Lopubol Algatgdr)

Natto starter

5 50gel 300migt 28 7lsted 100° Colj A 1A%k
7red shed 3] Z A7) o oo glucose 5%, yeast extract 0.25
%, soy bean percolate 0.5% % #risled e g a4
g Bl A) IpH 7.3) 100mlel} Bacillus nattod 20ml & A&
el 37°C, 2441z} ®ied whaksled Bacillus natto starter
& A=t

N2F, iR 3 REhal HiFE =

A pAlste 34 A AR b FE wiy
120° CAl A 3087t HAVsbe] Aspergillus oryzae®) 23
5 0.5%F ] 4847t Alsle] A Z ALg-3)
drt. Bacillus nattos NFE 4 5hed Al 204 124
7b AR5 3 B2 w7 1 2kg/ cmrell A 5087} autoclav-
ingstz 42° C2 Y733t 2 natto starter 60mlS- A&
shof 42°Coll A 3907} Morataleh, Al o) T 27
G oFE 30°CE FhaAlA 1/28 Shslar 1728 5
A7 & AN 1 EE B F AP sho] 10800 3
A7F whakol A FAFAR) 5 iAo vige} 244 7k o
A A-gslgd ok

Hymz

Ag AL Ao 2o &
o t-g5 el Axatglch F zed FAL A5
5,440p8 ZAbste] 3,260p9) B2 ALfsle] T8 o
7o BRrE a, A A gAe ﬂh— 8,700g-& Ab4-3t

of WHE ol ks el Algsteich e Haks
G 540058 FASE A5 ¢e AFE Bacillus
natto W oF H5 3,260} Egtelgan, eAlle
HAS L 5,400g8 EAbaled 1,630gS ALA-sl] WHE
Aol Bacillus naro Wl oF =3 1,630g% 2}z &

oft

< 8,700g 22 w5

_fi}\’



Az dng golt g 4% Q3 A4l =42 W) 919

et TEE 2 Su4 1,200g%) 2F 2,000m)
o & 7ieke] A £F K o] 31.5cm, A7 35.5em
o Fehay 4706 gl Abiel 25% #d F X
G FEES gof 20°CollA] 90U 3k S A
Alubiy

FE-E 150 Coll A Abad 2] 2002.2, b e
Micro kjeldah®d (27)0.2 2x|4-2 Soxhlet 21 (21)
o2 Y& £FL ohlR AR Sg 2ot ol
o] A &3] 250mlE & oh-F of o 10ml H3L3z AgNOs
L9208 A AEt o

At

pH2t A2

pH+= A1 & 100g-& #3le] A3 pH meter (Suntex mo-
del sp-5A)2 A8 ok AA4EE A& 10ge CO2
F FEP EHS 40miE Fhete] 3EEA 01N NaOH
Lol o2 pH7Y 8.30) | o) 7Ax] HAE T o]of 4vlHl
mi$E H AR 2NE £ A5 9 0

oiguE

AR 10g2 AR E)A e} round flaskel ¥ 32 CaCOs
1g3t & 150mlE dol 25/ b8, 2 & 70mlE 5
o & 7hef A EE 100miR shgird o]F 10miE # 3l
0.2N K2Cr207 10miel 218F 3H4F 10mlE 7hall 4] oF 14]
ZF kAl & B e A (Hitach 100-60)& 620nme]]
A FFEE AN BER ZAY RS BT A
gl e Hel AL At Uzt

#elg o £

=

vkl g fA 558 100miz AH$ F 2 o 10mlE
#3}od Somogyi MW OB Ags @D, 232 AR 5g
£ 25% FALe R FRalRt F AR AuE oy
B33} 7ho] Somogyi W (21) 0.7 A sl glucose
24 gAEkg

TF2|g

7 10gE £ 50mis) 2 Fo| LA 710 {24
X7} oF 80%7F A o wg 200mIE 71 vhg 70
CC &4 A] 14 7F Eol FEFF F IF Bt A7
Aalel] 80% ofuh-&-8 60mi# Fetsr 1A 6% -
g g b daEiel g Bep Ay FEEn
ol ghgg 2nubalzl F- [l ol s0mislA HER,
o] = 20mlE o}-& T &5A A3 (Amberlite IR-45B 1 X
2.5cm, Amberlite IRA-120 1x 2.5cm}el] £32 o2 &

HAA 27 {2 15ml RS B A% F-59 5m
£ 271e]] ghol Sep pak Cre . A&l #hed mMillex G5 (0.22p8m)
2 A%k ohd o] o 20uE HPLC (Backman 334)¢]
slsbe] £4dslyizt 24714 colurnnd spherisorb NH2(3.9
X 300mm, 4um, Waters)E, Detectore shodex Rl SET
2. Mobil phase 80% CHCN, 20% H2OS ALg-5had,
Column £ 30°Coll A flow ratels B3 1.3mlE 24

ahic

x|

—

A% 30z # ko] Folch Wby Q1)1 2.2 335 @&
A& 100mgg- flaskel] 3 31e] 05N 24EA KOH 4mlE
W F SF 05O 2082 vl eaA g 2 ¥
14% BF3-Methanol 5mlS- 713le] f-=# 2 8+ £ n-He-
ptane&-2 #Hste] L4 NaSOs F5dh oL o s}
o 5miR 3 8-3}ef GL{Varian model 340002 ¥-A18}¢]
= FA A column2 2 DB wax capillary colurnn (30m %
0.32mm iD, 0.25um)}&, FE7)E FIDE AH8-5bgi vl

FY T 22 E 210°CE 3} program X+ 165
TColl A 182 FR] AR 200°C 7hA] B 20 CH S8
A B skd e Carrier gase N2oYail 9 -fr&2

2miEL sk =},

=
"} & 2l ol MR-% 247 A Table 15
o i FEe GF AR 46.9-49.9% 2 S
4 Z7)lated 90 o] 51.1~54.5%2 Jebydr)
A4 BA F9] 27k A5} amylase 5o ¥ 9
3 A48 Bl FrkE WY Btk AYTHES
v dagel wokm AdlA] WFakge] glAlel yghoth,
APPe] i Fuk Aol @FAl vlF LA
it Gakolu) A AR Aolrl 1 Hle R FEF
ol Seke kg A3 10.3~74.0%% 21 90
N 10.6~14.3%8 4717 £ £ w3k} s A
g 2 4] Frlake] w2 oA kel Zhak o
eFs e B Al vl A Aol vl
Ao ek ghF 2 F 4.9-7.8%% ) w54 90
o 6,1~9.5%% vhx Zrletgch ol $AAR F &
FERES) Aol Tl 2% Ak AN £7
o BLAE @A kel Bt B o vhae] ZARbe] Fot
A Fol oldiy} F&H} AFFER= VELA A
A vl & Abge] =, mexleh e EE4HF, 2

o
of¥
L



H_}-x

920

Table 1. Changes in physicochemical composition during fermentation of Doenjang
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Fermentation period days

- \ Doenjang E— -

i’omponeni 0 15 30 45 60 75 90

Mofsture (%) Koji 46.9 50.7 51.5 51.8 51.6 51.87 51.9

Traditional meju 47.0 48.8 50.1 50.3 50.7 50.9 51.1

Natto 45.9 53.6 54.5 54 54,2 543 54.5

Koji & Natto 498 50.6 51.8 52.7 529 52.9 52.8

Crude protein (%) Koji 10.3 10.53 10.7 10.8 10.8 10.8 106

Traditional meju 13.9 13.8 13.7 13.7 13.9 14.0 14.0

Naiie 14.0 14.2 14.2 14.4 14.2 14.6 14.3

Koji & Natto 1.9 12.3 12.7 12.7 12,8 2.6 126

Crude fat (%} Kojt 4.9 5.3 5.5 5.6 5.8 5.9 6.1

Traditional meju 7.3 73 8.6 8.3 8.6 3.8 8.5

MNatto 7.8 7.3 8.6 8.4 9.1 9.3 9.5

Koji & MNatto 6.9 7.2 7 8 8.0 5.3 8.0 7.8

Sdll(%) Koji 12.9 12.9 13.2 13.2 32 13.3 13.3

Traditional meju 13.3 13.4 13.5 13.6 13.6 138 13.7

Natto 10.1 10.2 10.2 10.2 0.2 103 10.2

Koji & Natto 11.8 1.6 11.9 1.9 1.9 1.9 1.9

Lthyt alcoho %) Koji 0.4 0.3 0.5 0.5 1.0 17 28

Traditional meju 0.7 0.2 0.3 0.4 0.4 0.4 04

Natto 0.3 0.1 0.3 0.4 0.2 0.3 0.3

Koji & Natto 0.1 0.6 1.2 1.8 2.2 2.3 2.3

Jotal sugar(%) Koji 232 15.1 14.8 12.2 12.2 121 1.9

Traditional meju 7.6 5.3 4.4 4.5 4.4 3.2 2.0

Natto 2.3 3.0 2.5 1.9 1.3 1.4 1.4

Koji & Natto 1.6 9.7 6.1 5.9 5.7 5.3 5.4

Reducing sugar Koji 6.9 8.6 3.4 2.8 2.4 1.3 16

(%) Traditional meju 1.4 2.1 1.3 1.3 1.1 i 0.9

MNatto 1.2 1.2 0.7 0.7 0.8 0.3 0.2

Koii & Natto 3.0 3.3 1.4 1.3 1.3 1.2 1.4

pH Koji 5.6 5.6 5.5 5.5 55 56 5.6

Traditional meju 5.4 5.3 5.1 53 5.1 5.1 5.1

Natto 4.8 4.9 4.8 4.8 4.9 4.9 5.0

Koji & Natto 5.8 5.6 5.3 5.4 5.3 5.3 3.3

Total acidity Koji 1.0 14.2 293 27.6 25.3 23.4 26.0

(0.TN NaGHml) Traditional meju 13.4 233 25.8 235 25.4 26.6 24.4

Natto 11.8 12.0 19.2 21 221 0.9 23.6

Koji & Na[ro 8.4 18.0 17.5 17.6 181 191 193
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Table 2. Changes in free sugar contents during fermentation of Doenjang
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Doenjang
Free sugar Days —
Kojt Traditional meju Natte Koji & Natto
1 2471 714 - AD.4
Glucose 45 127.1 330.3 119.7 171.0
a0 129.5 3329 115.9 -
1 50.6 9.6 - 129.4
Galactose 45 105.8 80.5 - 118.3
90 136.0 89,5 36.7 -
1 0.1 - - -
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90 1.7 1.2 - -
1 - 186.9 128.1 83.6
Marnnose 45 - - - -
S0 - - - -
1 297.8 267.6 128.1 253.4
Total 45 234.7 412.3 119.7 289.3
90 2067.2 4236 152.6 235
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Table 3. Changes in fatty acid composition during fermentation of Doenjang {(unit @ %)
Doenjang
Fatly acid Days T T e e - - —
Koji Traditional meju Natto Koji & Natto

1 .4 1.6 8.3 101
Palmitic 45 8.7 9.1 9.5 161
a0 1.7 8.8 8.5 11.2
1 15.0 4.8 21.4 18.7
Stearic 45 19.0 21.0 20.4 19.2
90 18.8 20.4 20.5 20 9
1 41.5 42.3 45.4 46 O
Oleic 45 385 45.6 42.5 45.4
90 41.3 44.7 45.4 46.9
1 14.0 14.3 12.4 13.3
Linoleic 45 13.5 124 11.4 135
90 12.% 12,1 12.8 9.9
5.3 6.5 6.1 6.1
Linalenic 45 6.8 5.7 5.3 6.0
0 5.8 5.7 5.3 6.0
1 0.4 - 0.3 0.2
Arachidonic 45 0.9 0.3 0.6 0.2
30 0.2 0.5 0.5 0.4
1 12.4 10.5 6.1 5.6
Unknown 45 12.6 6.2 9.8 6.0

G0 9.3

7.8 7.0 4.7
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