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Quality Changes of Sterilized Soybean Paste during Its Storage
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Dept. of Food Technology, Chungnam National University, Teajon 305-764, Korea

Abstract

The sterilization was attempted to improve the quality deterioration of soybean paste during its storage.
For this experiment, soybean paste was sterilized at 80°C for 30 minutes and stored during 6 months
at 15°C and 30°C, respectively. The total approximate composition contents were moisture 52.5%, crude
protein 11.94%, crude fat 2.0%, amino nitrogen 413.3mg%, sodium chloride 11.61% and ash 15.5%. According
to the increase of storage period, pH was decreased gradually because of the increase of organic acids
by the metabolism of microorganisms and the acid accuamulation by acid forming bacteria, but titratable
acidity was increased during storage. Amino nitrogen was rapidly increased for the first one or two month
storage period and maintained as the same level for the rest of them. Each amino acid contents of soybean
paste, which were glutamic acid, tryptophan, proline, arginine, and aspartic acid, had much higher level
than others. In color changes sterilized soybean paste(SSP) was much lower than that of raw ones(RSP).
Hunter L and b values on the surface of soybean paste were decreased during storage, and the decreasing
levels were higher at 30°C than at 15°C. Hunter a value, however, was increased a little in the initial
storage, and thereafter it was decreased. Lactic acid bacteria, yeasts, and molds were disappeared completely
by the sterilization. However, the bacteria of aerobes and anaerobes were not disappeared by this processing.
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Table 1. Operating conditions of HPLC for analysis of free
amino acid in soybean paste

Waters HPLC system(510 pump)
Pico-Tag free amino acid
analysis column(3.9 X 300mm)
A solvent : 140mM sodium acetate
(6% acetonitrile)
B solvent : 60% acetonitrile

Apparatus
Column

Mobile phase

Detector UV(254nm)
Gradient table Time(min)  A(%) B(%)
' 0 100 0
45 0 100
Flow rate 1.0ml/min '
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Fig. 1. Changes of pH and titratable acidity in soybean
paste during the storage at 15°C and 30°C.
Fig. legends are correspond to Figs. 2, 3, 4, 5.
—m— 15R: Raw soybean paste(RSP) stored at 15°C
—&— 155 : Sterilized soybean paste(SSP) stored at 15°C
—x— 30R: Raw soybean paste(RSP) stored at 30°C
—O— 30S : Sterilized soybean paste(SSP) stored at 30°C
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Fig. 2. Changes of amino nitrogen in soybean paste during
the storage at 15°C and 30°C.

Refer to the sample of Fig. 1 for the meaning of legends.
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Table 2. Changes of amino acid contents in soybean paste

during the storage of 6 months at 30°C  (mg%)
Aﬁg" Control  3R" 3s?  6rY  6s”
Cys 83 170 131 222 170
Asp 121 290 . 159 275 167
Glu 203 398 169 270 164
Ser 74 108 89 103 55
Gly 48 102 48 105 50
His 72 56 63 59 70
Arg 150 203 122 172 122
Thr 81 132 69 115 70
Ala 108 218 119 201 117
Pro 192 422 236 445 257
Tyr 81 149 67 110 71
Val 105 167 90 146 83
Met 40 52 31 44 30
Cyn 10 4 12 15 16
Ile 94 145 72 127 65
Leu 210 293 155 244 143
Phe 100 129 64 107 66
Trp 229 179 178 148 128
Lys 108 118 56 79 36

Total 2,109 3,335 1,930 2,987 1,880

Y3R: Raw soybean paste(RSP) stored for 3 months
233 Sterilized soybean paste(SSP) stored for 3 months
P6R: Raw soybean paste(RSP) stored for 6 months
96S: Sterilized soybean paste(SSP) stored for 6 months

ol 58 - ekl

F3k 71e)E Yehf &= olu] Akal glycine, alanine, serine,
threonine, tryptophan®] &% A #3853 -% vl 540mg%
ol A 672~73I9mg% 2 F7}3k= A 3L Jehllg o 3

u] A} o}m] A4 aspartic acid®} glutamic acid®] £
324mg%ell 4] 331~688mg% 2 Z7}sted o), mulAdal
valine, methionine, isoleucine, leucine, tyrosine, phenyl-
alanine, histidine, arginine 52 852mg% <} 4] 650~664
mg%E Zrashe 3 8S veblo] AA g $417]7ke]
Z7 3t ajel A2 3§-9) shE el Aotk A
Z+H o},

o] 2] 3 A5 Seo 5(21)2 dFlA Bacillus<-=t
Aspergillus oryzaeZ e o $7} Nz Hape] AR
o Ml dgk-S HES v, 90d A% B4 R of
u] 3= AR Aspergillus oryzae 2 7H9ll 4] cysteine, glutamic
acid, isoleucine 5°| B3tct= Ao} o} & AL e
Welew Kim3 Rhee(24)= ‘®A+] f-28) ofn] Al &)
Abgheol o gk B oA Al 2 g 249 f8
obr| A} ek glutamic acid, aspartic acid, leucine,
lysine, alanine 59 <°lths A= gy-uke] 423
= A%& 1Tt ¢, Kim¥ Lee(25)9] ‘9% 4‘?"4
F A ul A Eo] Wl st et B4 sE A< &

2] olu| Ak &4 /Yol =
acidirt}l v wo] EAstgx phenylalanine leucine,

arginineo] ¥l Worow e Fot £AH &%
v}e}l i+ arginine, leucine, phenylalanme So] 7rAaslyl
oo G5hg Y olnl4kal glycine, alanine, serine,

threonine $-& A2} F718ls A% Boch= A9}
vl 53k A e Vel

ol Are] AxtZ K-yl ek i F AR HAL *f'?/‘é
A Foll A28 2408 A= R E]

o] &5 utd} o ofo] Hold M EL i 7]'5]%
o] o] Al Aol vlsle] F4
o] sk, o] 9} Zo] AR A7 c}"ﬂ/ﬂ-% Tral o}
w] 1Ak kel Aol ElH Foll 2184 91X microflora
o] #eo|e} protease A A el 7)Agch AR}

|

NN

glutamic ‘acid”?} aspartic

T

Z
1o
It

st
HAAAEE 747} 15°Co 30°CoAl A A A3} B A=
W3+ Fig. 33 23kt A3 _7{~_7]i—‘?~E1 Hunter L %t
2 A A7) 6 445~452F FEh G S \»]-67}]@ AR 5
23.8~369% A A7) 7ke] Z7hitel wpe} Hwisis
% 3% 4 919 Hunter azhb-2 +6.2~ +7.2¢
F 67l Folle +1.5~+28% 7F4814 2. Hunter
b#k-& +154~ 4156904 A& 671Y Fol= +1.2~+31
AR Zpadte] Hxpdo 2 "R 752 4& Yo/t
Pee & 4 UArh =3, AT A2 é}‘ﬂ's}ﬂ
2 A5 A ] Aol 9le]A] Abtg BHA] o2

Lo

P

2o 2
_>x4_‘o.‘>.'. r1r



A A2 A

Hunter L-value

50

Storage Periods (Month)

Fig. 3. Changes of Hunter L, a and b values in soybean
paste during the storage at 15°C and 30°C.
Refer to the sample of Fig. 1 for the meaning of legends.
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Fig. 4. The microfloral changes of aerobes, anaerobes and
lactic acid bacteria in soybean paste during the
storage at 15°C and 30°C.

Refer to the sample of Fig. 1 for the meaning of legends.
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Fig. 5. The microfloral changes of mold and yeast in soy—
bean paste during the storage at 15°C and 30°C.
Refer to the sample of Fig. 1 for the meaning of legends.

249 colony& &L <+ Utk F714 A2 colony
FE AR 7 o] 273 v} Fadte AR 60Y F
ol ARAe] 74 2710l 18] 1/10 A EH o A7
Age 2 H3E A3 5+ gk

HAF & AT ARl = G4 3] bR 3
2T 5 gl e Ao 15°CollA A Astd & o
A #z7]9 6.3x10° CFU/gel® o] AA7]7F 27}l
w} ofk7bd ZHaste] A 670 Fol & 2.2%10° CFU/
g2 & 7rastydct gk 30°Cel AAE Az Ae #A
Z7]l 63%10° CFU/gell 4] A &717ko] F7}gtel what
F43] Fasted AR 1Y Felle S8 AbEsigdc.

Fgole A”AL 15°Coll A A A3 S o 75%10°
CFU/gelsl o AA712k S7tel wpe} 2 Hs) glol f
A =H o7 A4 670D Fol 27k 4" 15%10° CFU/gg
Yehg et 30°C A AA 28] A S A A7) Z7)e) ut
2} d 571 AAascirt A 30 Y Folle Aldsle A g
< vehggich

BERT A IR A A3 AbEEg o] AR
< 15°C A8 S o A2 39x10°CFU/g A=
o} A A7zt Fotel we} BRI} gHastd o] A4 6
7HY Fell = 6.0X10° CFU/g2 2 7+43bg o} =3¢, 30°C
A& AAz7] 39x10° CFU/geldovt A7) 7t
o} Z71tel el 43 FAaslgen] A 2Nd
ol kA Aldstgdc)

Colta] - 2%

olo} & AFE-2 Shin 5(23)9] IR A4 5 AT
& ) Zlelgd on] Anel At o8 FRele AL
H& w7} 27k}l 2, Bacillus sp. S|4 Bacillus licheni-
formists 3714 Abedl A o] 715t v AEZA 2
A ZALE YPAsl HA 4 FASHLZ AdFE
A YE R v 4%S el

A A Ao vl Eol| A3 A2 Shin 5(23),
Cho} Lee(27) 2 Lee2} Chung(28)2] 7h=k2] fAke] Eni
kg f1sted Aspergillus oryzaes ©]-&3t Alz=d 7|
kA € 2ol Bacillus sp.$} Saccharomyces rouxiiS %
743 Fo] TAHY o A3 B w7} olck A 88 AFEE
FTAAAL A DA A= F3%) A FEA| Aspergillus
oryzae"tE AR R R e A E FFelF
aro] &3l Al o2 Aztelr] 49 24 Al zFA o)
v A3 3A ol AubEl Al A FAlo] 0] F o)A 7] o
ol 79 243} microflora”} ¥ 3lE = Ao g P4y
o 2 A8 F WFE 100°ColA SAFsk7])< skt Bacillus
sp.E 100°CY ZA&E oA & AtoldolA] viable cell
colonyE AT Aoz A=)

B A A A 2~3Y Fol RAbE, AR, F30]
7} AP R AL Zhzke) Al 2 A 28 AE polyeth-
ylene filmell go] w2319l 7] wf Fol] 37|17 ST
wet g 714 Abe sl fx15e] 94 Fof daA £Ae)
S Bt ol A X Al $4F i ES] o
Abell 213t f-7]4ke] AAd o2 Qg pHY) b =F 1
AQde] & 4 9lg HALR Ay}

(@] oF
e =

Ao AR 2 $57017 F FAASE H 43487
A3he] FG& 80°CoAA 3087 AHFF F 15°C 9} 30°C
o)A At A pH, ALE, obele] Ak fE] olvlx
A P AEFE, AT Wske A5k o A AHRSP)
S 30°CAlA AAAS ) olul e A A 274 Y
Fole FAE 2714 et A3k 3 o) %
ol o gede] Ao WabsiAl ekgieh AMAE] He]
olv)xpAabe) geke AFVASSP)RTE Fgpon, A
Hunter L, bk A4 3toll et Al&H 22 3hasial i
Hunter agt-& A 427 ol & oFzt Z7bsieirt A2
s A% Yo 94 39 v 4 E-E 80°CollA
3087 AHEAe st W "AE, RE, Foo|x A
3] A sl on) AnbAE, A7 AT & Aol 9
A},

H
rak

= Ak A E1%, 8, 36-42(1995)

L AR RRAES) D ,
2. FFAFAL. FF AL, p5T5(1998)



10.

1L

12.

15.

Al

A A% A

. Joo, H. K. and Kim, N. D. : Study on the browning inhi-

bition in soybean paste(doenjang). J. Food Sci. Technol.,
1, 29-40(1996)

CEAE R, AR, 543 9YREA) B AT

FATFEIEFT/EATAL), 7, 24-28(1968)

. Kim, S. S, Kim, S. K., Ryu, M. K. and Cheigh, H. S.:

Studies on the color improvement of doenjang(fermented
soybean paste) using various Aspergillus oryzae strains.
Korean J. Appl Micr., 11, 67-74(1983)

. Park, S. K. and Kyung, K. H. : Pigment—forming bacteria

in the presence of L-tyrosine and their possible role in
the browning of fermented soybean products. Korean
J. Food Sci., 18, 376-381(1986)

cEAY HEX T QRS H AAdRERS] FA.
Ak v A E3h3], FA gk o) E] (1992, 10. 30)

. Cha, W. S.: Studies on the preservation of soybean

paste(partl). Inhibition of the growth of film-forming
veast. Korean J. Appl. Micro. Bioeng., 6, 81-86(1977)

. Lee, K. H. and Jang, K. H. : Studies on koji for optimum

condition of growth and identification of Aspergillus
spp.{1). Korean J. Microbiol., 2, 17-20(1964)

Lee, W. J. and Cho, D. H.: A study on the microflora
changes during Korean native soy-sauce fermentation.
Korean Agric. Chem. Biotech., 14, 107-113(1971)
Kim, K. W. and Kim, J. J.: Effects of the ratio of raw
materials on the quality and taste of soy sauce. (1) Stud-
ies on the changes of enzymatic activities and chemical
componenets during koji preparation with various ratio
of raw materials. J. Korean Agri. Chem. Soc., 4, 17-19
(1963)

Chang, C. H. : Chemical changes during the fermentation
of Korean soy-sauce and in connection with its fermen-
tation period. J. Korean Agri. Chem. Soc., 6, 8-14(1965)

Al F I3 0 A EFA. pp.651-653(1994)
. Shin, D. B., Park, W. M., Yi, O. S., Koo, M. S. and Chung,

K. S.: Effects of storage temperature on the physico-
chemical characteristics in kochujang(red pepper soybean
paste). Korean J. Food Sci. Tech., 26, 300-304(1994)
ZE A% BiTe: £E A% oE R, p.134(1986)

3

ot

16.

17.

18.

19.

20.

21.

22.

23.

24.
" acids nucleotides and their related compounds in soypaste

25.

26.
27.

28.

=
K3

FAs 1075

Jung, S. W., Kim, Y. H., Koo, M. S,, Shin, D. B., Chung,
K. S. and Kim, Y. S. : Changes in physicochemical prop-
erties of industry-type kochujang during storage. Korean
J. Food Sci. Technol., 26, 403-410(1994)

Hunter, R. S.: The measurement of appearance. John
Wiley and Sons, New York(1975)
BRI - Studies on the Lactobacillus spp.
Nippon Shokuhin Kogyo Gakkaishi, 35, 610-617(1988)
Lee, C. H.: Studies on the amino acid composition of
Korean fermented soybean meju products and evaluation
of the protein quality. Korean J. Food Sci. Technol., 5,
210-214(1973)

Lee, T. S.: Studies on the brewing of kochujang(red
pepper paste) by the addition of yeasts. J. Korean Agri.
Chem. Soc., 22, 65-68(1972)

Seo, J. S, Han, E. M. and Lee, T. S.: Effect of meju
shapes and strains on the chemical composition of soy—
bean paste. J. Korean Soc. Food Nutr., 15, 1-9(1986)
Park, J. S., Lee, M. L., Kim, J. S. and Lee, T. S. : Compo-
sitions of nitrogen compound and amino acid in soybean
paste(doenjang) prepared with different microbial sources.
Korean. J. Food Sci. Technol., 26, 324-328(1994)
Shin, S. Y., Kim, Y. B. and Yu, T. J. : Flavour improvement
of soybean pastes by the adddition of Bacilius lichenif-
ormis and Saccharomyces rouxii. Korean J. Food Sci.
Technol., 17, 73-89(1995)

Kim, M. J. and Rhee, H. S.: The contents of free amino

product. J. Korean Soc. Food Nutr., 17, 69-72(1983)
Kim, M. J. and Lee, H. S. ! Study on the flavor changes
during the fermentation of soybean paste(1). Korean
J. Soc. Food Sci., 6, 1-8(1990)

5 HHE S, HARESESEEE 75, 149(1980)
Cho, D. H. and Lee, W. H.: A study on the microflora
of fermented Korean meju loaves. Agri. Chem. Bio-
technol., 13, 32-27(1970)

Lee, K. S. and Chung, D. H. : Effects of Bacillus natto
on the soybean paste. Korean J. Food Sci. Tech., 5,
163-166(1973)

(19994 549 214 )



