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Changes in Physicochemical, Microbiological and Sensory Quality Characteristics of
Ssamjang containing Cheongkukjang during Storage
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ABSTRACT

This study investigated the quality variation characteristics of Ssamjang containing Cheongkukjang, in order to improve the
degree of preference of Cheongkukjang. The amount of Cheongkukjang was set at 1% based on sensory evaluation. Ssamjang
containing Cheongkukjang was stored at 37C for 13 weeks, after which quality variation characteristics were weekly. During
storage for 13 weeks, physicochemical quality characteristics, moisture content, and pH of Ssamjang containing Cheongkukjang
slightly decreased, whereas salt content did not change. Amino nitrogen content slightly increased by 1 week but decreased
by 3 weeks and then increased by 5 weeks. For microbiology quality characteristics, viable cell counts and total cell counts
of B. cereus were unchanged. For sensory quality characteristics, shape quality was poor after 13 weeks while mold, drying
phenomenon, and swelling phenomenon were not observed. Therefore, physicochemical quality and microbiology quality of
Ssamjang containing Cheongkukjang were unchanged during storage for 13 weeks, and the storage limit was determined to be

12 weeks according to sensory quality evaluation.
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Table 1. Formula of ssamjang with different levels of cheongkukjang

Ingredients (%)

Sam- Wheat Mixed L-mono-
ples Cheong- Doen- fermen- seaso- S sodium Frozen
kukjang  jang table  nings gluta-  garlic
sugars pastez) mate

Shiitake

. . Stir- Enzyme-
Garlic  Ginger . mush- Sesame
& fried Ethanol . treated
extract  extract rooms oil .
sesame stevia
extract

CON" 0.00 5812 1654 450 1678  0.20
CS1 1.00  57.12 1654 450 1678 0.0

CS3 300 5512 1654 450 1678 020 0.30
CS5 500 5312 1654 450 1678  0.20 0.30

0.30
0.30

0.30 0.30 0.20 0.15 2.50 0.08 0.03
0.30 0.30 0.20 0.15 2.50 0.08 0.03
0.30 0.30 0.20 0.15 2.50 0.08 0.03
0.30 0.30 0.20 0.15 2.50 0.08 0.03

Y CON, cheongkukjang concentration 0%; CS1, cheongkukjang concentration 1%; CS3, cheongkukjang concentration 3%; CS5,

cheongkukjang concentration 5%.

? Mixed red pepper powder 39%, onion 5%, salt 11%, garlic 5%, sweet rice powder 3%, water 37%.

(2) pH £F
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F : 0.IN AgNO;9| factor

(4) ofo| =4t A Y

obel:=Alg W2 27%€ Formol A4Mel vt A= 5 g
& F75 250 mLol 93 o213 F pHE 842 2AsIith
pHE 8.4% Y' formaldehyde solutionS 20 mL Eoi& ¥
0.IN NaOHZ pH 847} H|%=2 A4 ac). Ata e ole]sh
E=

ol = Ab Ai(mg%) = VI x14 x D x F/ S

D : A

S : A EAHZHg)

V1 : A &B]E 0.IN NaOH2] %HmL)
F : 0.IN NaOH2] factor

10
bl
o
2
Ao
>

.I

A
FoleFERPAA 2014yl

0.85% NaCl) 225 mLE 7}
sto] @At A7 F A mLE Fste] B2 A5
9 mLell A sttt 7 ©A sl A2 gl oFH e )
2} plate count agarol] =235l 35~37ClA 24~48 hr H|<F
3}tk Colony(Colony Forming Unit, CFU/mL/g)5~= 30~
300 F = H=E AlSEdch

2} A8 25 gol] B
&

(2) Bacillus cereus2| Mgk &4

B. cereus®] 7 292 A F-FAH(AEL FEHA 2014)
of wel A8 25 g& BHE Ak e
wAst Al & AP Y 1 mLE F 5}
4 9 mLol| & A&ttt dt <l

)
N
(9
il
N
-
ol
il
£

ARSI 2 A B Aol sl g ol ot
agarol] =2ako] 30TollA 24 hr v FalATh. A =
ol lecithinase2S WA 5= TE3F slo] 9= B3 A zeke

‘Adste] Algrstait.

3

—
~

8PS iy
T A5

whsith 4w

iy
o

ol

A

Al

1>

Fe]FEHA 2014)9] x4
o TLE AE &Y 1 mLE o

¢

&=
mlo o}‘i
=

el

i

&

¢



(4) Clostridium perfringens

C. perfringens= 21 3F33H (2] F2] FFHHA 2014)2 ™
Tk B. cereusSt FL3 AlE £d 1 mLE FHsl] EOE
Q4 93 89 9 Lol T MLt 7 vl s|ae) e
pouring Hell whe} d3to] A 7lE tryptose sulfite cycloserin
agar®} E9AIZ] H SHBIATE 37ClA 24 hr F7]uls 3
S gleith

(5) Staphylococcus aureus

Staphylococcus aureus= 21587 H (2 F2] A 2014)
< WSt AR 25 g2 10% NaCl-Z 37}t Tryptic soy broth
225 mLoll E3 F 37ClA 24 AIZE v ekste] St vl
N o2 ARSIt St Ml Y& Baird Parker WiA ol %
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= Ueh 2, e EER $o] Sl FEhS AEsie] 2
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31 A] coagulase YJ o2 W3, VITEK 325 AH&3l A

get Ale AAsel 2% GANPS ek

(6) Listeria monocytogenes

L. monocytogenes= 21337 (2 %2 FEMA 2014)=
wskth A& 25 gof| Listeria enrichment broth 225 mLE 7}
st T3} A7l F 30TelA 48AI17F vl Bttt ik 0.1
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Table 2. Sensory evaluation scores of ssamjang added with cheongkukjang

Samples
Sensory parameter F-value
CONY Cs1 CS3 CS5

Color 3.33+0.712% 3.44+0.88" 3.56+0.88? 3.33+1.00° 0.13N89
Flaver 3.22+0.83° 4.11+0.78° 4.00+0.71° 2.00+0.87¢ 13.337
Taste 2.88+0.97° 4.00+0.71° 1.22+0.44¢ 2.1140.60° 26.12""
Texture 2.11+1.05° 4.33+0.50° 1.89+0.78° 2.56+1.42° 1107
Acceptability 2.33+1.00°¢ 4.33+0.87° 1.56+0.73° 2.56+0.88" 1623

Y CON, cheongkukjang concentration 0%; CS1, cheongkukjang concentration 1%; CS3, cheongkukjang concentration 3%; CS5,

cheongkukjang concentration 5%.
? Mean=S.D.(n=9).

» Means with different letters in the row are significantly different(p<0.05) according to Duncan's multiple range test.

Y No signification.
T p<0.0001

F Aoz gttt 2 1%, 3%, 5%2] F=4o] A7t
H 2] ubel] thek 7|3 EE 2.88, 4.00, 1.22, 2.112 =%
= 1% A7k o] foH oz 7P ekt A5 3%
A7k e e o2 7 B dTHF=26.12, p<0.0001).
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T2 1% 7k Aol oA o2 7Y EUTHF=11.07,
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il
35 33 A= Fig 13 2o A53S A7 244
A F S8 ek Wl Fig 19 (A)ol] YeRd o, 44.17
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Fig. 1. Changes in physicochemical quality of ssamjang
containing chengkukjang during storage for 13 wk at 37C.
(A): moisture content, (B): NaCl, (C): pH, (D): amino-type nitrogen.

Aae AR e A% T A9 FEel Wdke Fig
19] (B)k &l 747~7.67% WA= Hebdou, A% & &



25(3): 484 ~491 (2015) A= A7F B A F

A2 Q1 W= fidth A% & pHe| Wisk= Fig. 19] (C)%
2ol 5.04~5.41 ML= YEIST] pHE 1337714 A A3] A
3lE] &), °©]& Kim YK 5(2005b)oll 4 B3k ule} 7ho]

n| gl 2Hgol o5 ARl fr14tke] Ao w Qg

Aoz FeEn) T3k o] Kang BR 5(2013)2] <ol A
gt BAS AU 23] A% 5 pHrE Aadvke B
o} frAkekATt.

A7 A B3] A% 5 ol da W
3} Fig. 19] (D)9} 2o] 204.17~216.73 mg% B = UE}
Wk ol Aie nAE os) o] FeljsH
A P Uk FA HBE R P4e Ut oS SR
2 FAWslo] A 2 AFREE A Eo|thKang HI ef al 2013).
opr|ieabd A& e AR 1574 a5 S7ksdrt
3F7MA Aadhal, 577MA] S7HE oked A= U Lim SI
& Song SM(2010)= & F%7} G4 opn|wib] Ak 3
o] F43] 7kt Bastiet], 2 ATeie A%
< A4 el 2 Wsrt gle A2 Kol o]et= AAV}
e Ao g et B3 Bae TJ & Choi 0S(2001)]
TollM = dAlnkE A7 53] 574 5 obleitd 2
27t S7HEL 7 371 ' 2 ko] wopxitial B
3FR AL, Lee HY 5(1978)clA-e 7e] s SloiA
27~30Ce 2=7F 540 7lrEal 28] gttsie] o
At o] Aol gA o] Folxivta Hasiied], 4
TollAe] Hluwd s S gl s A
Z719 gteko] ke Ao g ddEh

3. & & o|MEstAd 5o w5t

Aade Ak el A% 5 uvg%ﬂ il
4% AIE Fig. 20 YERATE A7 & Luk Alde
W3k Fig 29] (A)9F #°] 6.89~7.46 log CFU/ML 9=
YEbsiT, iﬂQ Aut Al F5E 7.45 log CFU/MLY) 2 Y, 13
F B¢k A % 6.89 log CFUMLE 74313 ], 2 o]
& YERA &3t} A F B. cereuse] WM3h= Fig. 29| (B)
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Fig. 2. Changes in physicochemical quality of ssamjang

containing chengkukjang during storage for 13 wk at 37C.
(A): viable cell count, (B): B. cereus.
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Table 3. Changes in appearance quality of ssamjang containing chengkukjang during storage for 13 wk at 37C

Storage time (wk) F
0 1 2 3 4 5 6 7 8 9 10 11 12 13 value
Shape 4.89+ 4.89+ 478+ 456+ 444+ 433+ 433+ 367+ 333+ 322+ 311+ 3.00+ 2.89+ 2.00+ rosy)

quality 033" 033* 044* 053" 053" 050 0.71°

0.71° 087" 0.67* 0.60 0.71° 0.60° 0.50¢

24.63

Y Mean%S.D.(n=9).

? Means with different letters in the row are significantly different(p<0.05) according to Duncan's multiple range test.

3) s

p<0.0001.

e, A e A1 54
. pHE 5.41~5.04 = AA3] A},
o) icaby Hae AR7|PER ¥ ) A% 157 2
2sH STt A=7d Arbske] Alxgk Age] drk
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