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Changes
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Ssamjang containing Cheongkukjang during Storage
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Ltd., Gimje 576-090, Korea

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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e =, A g, B4 ZEbol i, A, @)
= TYste] Agstth €4, A IR E V|52 A4

AN Azxg A AFESIATE Al A7k =S o
(Z=4hell Bacillus subtilis BY07(53] 93 10-2012-
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Korea), plate count agar(Difco, Detroit, MI, USA), RINGERS
solution(Oxoid, Hampshire, England), tryptose sulfite cyclose-
rin agar(Oxoid), tryptic soy broth(Acumedia, USA), Barid Parker
agar(Oxoid), yeast extract(Oxoid), Listeria enrichment broth
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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- Syrup 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 4.50 16.78  0.20 0.30
CS1 1.00 57.12 1654  4.50 16.78  0.20 0.30
CS3 300 5512 1654 450 16.78  0.20 0.30
CS5 500 53.12 16.54 450 16.78  0.20 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 &3

Aa=e A7ke o] pHE AR 5 g2 F8) S/ 45
mLe} £33t T pH meter(pH/mV/TEMP Meter P25, &o] 2~
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I FEgs Fekith

(3) A =3
e el A9 gEe g dlad

° < mgheh A 5

$o12 Aol 241 K,CrO,

A73E 3

=

< ofgje} 2,

NaCl(%) = 0.IN AgNO; 4&H]ZHmL) x 0.00585 x D x F
x 100/S

D : A

S : Al=ANF Kg)

0.00585 : 0.IN AgNO;2] mL==ll 833l NaCle] 9Kg)
F : 0.IN AgNO;9| factor

(4) oto|ity HA 2H

oAb A4 =% & Formol 213l wel A8 5 ¢
S FF5 250 mLoll 93 ]33 ] pHE 842 2AsITh.
pHE 8.4Z St formaldehyde solutions 20 mL goi&
0.IN NaOHZ pH 8.47} =% HH 30t} AlskaL o)<}
ca=y

ol A Ai(mg%) = V1 x14 x D x F /S

D : sdus

S : AEAFH g

V1 : A% A] 4H]E 0.IN NaOHe| <HmL)
F : 0.IN NaOH®] factor

=4

A F| FFIA 20140 o
44(0.85% NaCl) 225 mLE 7}
mLE F3e] BT
9 mLel @A A5k 7 ©A S| e syl w
2} plate count agarol] =23o] 35~37ColA 24~48 hr v|<F
99 th. Colony(Colony Forming Unit, CFU/mL/g)4~+= 30~
300 A= H== ASSH

O

(2) Bacillus cereus2| Mgk &4
B. cereus®] 7 B2 AFFHR(AFLFEDPEA 2014)

o wel A5 25 g& EH <l

T4E3 AN = AIEY 1 mLE

4 9 mLell @A 3|4 k3ict 2

solution 1.2 g& SF<5 500 mLoll €3jA1Z] AL Hitsld

AHEEIATE 2 @A) 8| A o2 gl ol Wt plate count
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(4) Clostridium perfringens

C. perfringens’= A FEAU(A F2IFFIHA 2014) 8 o
2it}. B. cereus®t BUE A £ | mLE FHslo] HFE
Q1A &k 8ol 9 mLo A FAstHTE 2+ @A FAAe
pouring gl we} ko] H7FE tryptose sulfite cycloserin
agar?t EFAIZ H FAHBIATE 37CAA 24 hr 7S 3
ges gelskid

(5) Staphylococcus aureus

Staphylococcus aureus'= 21 F-87AH (2 F2] FEA 2014)
< Wit AR 25 gT—g 10% NaCl< %713} Tryptic soy broth
225 mLoll HE3 F 37Col|A 24 AZE wjeFate] St vl
o g2 ARSI T S S Baird Parker HiX| ol HE
led 35~37ColA] 18~24 hr w3k & AR B59 gt
= YRl 3, o) ek ﬁ'o] UE Jg= Addlste] g
v eFst Tt 2] vl gt =S 0.6% yeast extractS 78k

35~37TollA 18~24 hr w3t

% coagulase H|ZEE AAI3I3 T} Coagulase B ~Eo|A §-
3 A] coagulase FJoz HHY “3}“’ VITEK 325 A}&-3] A
shet AldE At FHE ERIAIE S st
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(6) Listeria monocytogenes

L. monocytogenes= 2 EF A (A FL FEMHA 2014) =
whskth A& 25 gof| Listeria enrichment broth 225 mLE 7}
sto] A3} AlZ1 £ 30T A 48417F v skt mi g 0.1
mLZ %3} Fraser Listeria broth 10 mLol] =3l 5 35~
37°CollA 24 hr 22} SFE SIAth ST WFHE Oxford
agarol] =5to] 30TCollA 24 hr v Fet & oAzl o] &9l
=W TSAol &3k 30ToNA] 48 hr ¥l T Vitek 325 A}
&3t HF gRlstnh

(7) Echerichia coli O157:H7
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o1, p<0.05 =4 Dungan testS &3 thH 947 (Dun-
can’s multiple range test)= AAlste] 2} AlE7ke] BAA
oS Asskelnh
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T2} 1%, 3%, 5%«] 765%}01 @7}% Ao *%‘01] 1’416,} 71&
T} Zb2} 333, 3.44, 3.56, 3.332.2 UERY, 3%dA 7S %
7t 7P wskod, Als 2ke] frol ARl Aol itk izt
1%, 3%, 5%<] Z=7go] 7k Aol Walol gt 715
TE 3.22, 4.11, 4.00, 2.000.2 S 1% H7HsE Aol
SolH oz 71 =gkont, 5% AL Hrle AL s
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Table 2. Sensory evaluation scores of ssamjang added with cheongkukjang

Samples
Sensory parameter F-value
CONY CS1 CS3 CS5

Color 3.3340.719% 3.44+0.88° 3.56+0.88° 3.33+1.00° 0.13N9
Flaver 3.2240.83° 4.11+0.78° 4.00+0.71° 2.00+0.87° 13339
Taste 2.88+0.97° 4.00+0.71* 1.22+0.44¢ 2.11£0.60¢ 26.12""
Texture 2.11+1.05° 4.33+0.50° 1.89+0.78° 2.56+1.42° 11.07"
Acceptability 2.33+1.00°¢ 4.33+0.87° 1.56+0.73¢ 2.56+0.88° 16.23""

D CON, cheongkukjang concentration 0%; CS1, cheongkukjang concentration 1%; CS3, cheongkukjang concentration 3%; CS5,
grurjang grurjang ghurjang

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.
) p<0.0001

F Aow FaETh h2E 1%, 3%, 5% F=4o] H 7t
H Aol utel] gk 7S 2.88, 4.00, 1.22, 2,118 =7
= 1% 7k o] frolA o g 7Pt Eskovt H=72 3%
A7et A oo R 7 EUTHF=26.12, p<0.0001).
ol WA} nRVIAI 2 A4S 1% H7HES wf A7l A
T o XA FA7] 2R Aoz dAdkE ], A=
ol ArbdE STMIASTE Bt Vlakd &9 9 +
Aoz Addtt NEEH 1%, 3%, 5%2] A=) H7ke
A3 © HEol tigk 7| S % 2.11, 4.33, 1.89, 2.56 0% 3
T2 1% H7he Aol oA oz 7HY EUTHF=11.07,
p<0.0001). NZ=TZ 1%, 3%, 5%2] =7ge] 7k el
AAAQ 7Z e 2.33, 433, 1.55, 25582 AZFS 1% 3

7}ak BAo] felA o g 7H =9th(F=16.23, p<0.0001). T}
A B Ao HEE 1% d7Ee AS AAsie] A
&g Fasai

o
€ H 3R A F olgetA 54 W
32 243 A3= Fig 13 2ok A3E HU1e A
A7 T F8 & Wake Fig 19] (Aol YeRion, 44.17
~46.07 % W= UYepEth 2 e A 15744 St
Step7t 557 s, A 7FRE 125744 24
Z7}2 EEd), ©]& Kim YK 5(2005a)° 4 B3k npe}
2ol A% F Age] 97 F 50% o) TdrEe] de B
o] FaE]o] Fte] Tk Ao ® dAdHTh Aol 27
i S 45.33%004] Aol whet 44.6%= 21t 7HAs)
B, o= Kang HJ 5(2013)9] A7-ollA] tjud o] A
of wet F& Fe] Aotk el dAshs Ao
257

)
L

¢

fr

T

- 48.0
S a0 | (A)
= 46.0
£ .
S 2 450 %M
o R
- 7 4
Ele 44.0
= 430 -
=
S 42.0
= 0 1 2 3 4 5 6 7 8 9 10 11 12 13
Storage time (wk)
10.0
B
~ 90 (B)
== 8.0 4
5 7.0 -
=
6.0 -
z
5.0
0 1 2 3 4 5 6 7 8 9 10 11 12 13
Storage time (wk)
59 |
571 (©)
55 |
jan 53 4
= 2 M
49 |
47
0 1 2 3 4 5 6 7 8§ 9 10 11 12 13
Storage time (wk)
2300
S w50 | (D)
]
&cun 2200 |
= E 250
& = 2100 -
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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.
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3FA g, 57 S7FE sted A= ATk Lim SI
& Song SM(2010)= & H=7} 252 opn|wsby A4 3
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a7k Z7HITPE 44§12 455 Gl sekitia 1
TV
o

(

X

=2 3

=
218} aL, Lee HY 5(1978)0l4= 15742 /gl SlofA
27~301C9] %7t &40 7peEafabgo] dukalo] ofu|i
2k 2ol Ade] 47 ol Folxivtal Bausieled, & A
Fol o] HwA e SPLemrt D] BaE oA
Z719 ko] F7HeE Ao wdE

[¢]

|

F

3
=43 A9E Fig. 20 YERARITE A% 5 duk Ao
Wsh= Fig. 29 (A< #©] 6.89~7.46 log CFU/mL 92
et 2719] At AlitSE 745 log CFU/MLS 2, 13
F ok A% T 6.89 log CFUMLE 7+4sti e, 2 xjo)
E UeA skt A F B. cereus®] WSH= Fig. 29] (B)
9} 7+o] 2.85~3.00 log CFU/mL ¢ & Yelston, A37]
7t B 2 AelE Holx] dth o]= Lim SI & Song
SM(2010)°ll 4] AZgk B7e] At At} <8713 Fol
A FAE AT Bt A Ay} v|s=e Pk
B

Age Uk B A% F At C perfringens,
S. aureus, E. coli O157H7 ¥ A 25 &

B AT

4. XF B BN 54 wst
13% 5% AF F 4L W Bl #5 5

R A RS A 7 ol nased 2

=1

v
)

A 454 W3t 489

r

e o
w o
=] =

Viable cell count
(log CFU/mL)

6.30

4 5 6 7 8 9 10 11 12 13

Storage time (wk)

350
3.40 M
330 -

3 3.20 A
E 310 -
= 3.00 -

" 0 2,90 -
& 2.80 -
270 -

B. cereus
F

260

250

o 1 2 3 4 5 6 7 8 9 10 11 12 13

Storage time (Wk)
Fig. 2. Changes in physicochemical quality of ssamjang

containing chengkukjang during storage for 13 wk at 37C.
(A): viable cell count, (B): B. cereus.

273 (1ER) WEkol] thek A3b= Table 32 2o] YERSTE Al
859 4L 240 Tedte AlIRE A e AR A
Aottt A= ke B3] 43 Aaee AR 713k
e} frol A o2 FFASI = (F=24.63, p<0.0001), = Kim
YK 5(2005a)°l| 4] Hagh uke} o] ZF7|3F 27 Al A7)
A 208 d2 dolur] ol =g Hohe e A
AE7h sk A0 2 Ak ofd we} 1375 23502
Ueld7] w el 12570 & A% 7] A= Adelsith

135 Bt A=ge A AeA 39z A%, 37

°], swelling@3-2 UeEPIA] 234 tHdata not shown).

& A7l e 718 dEiA o S+ A<l <8 7
T e A= ol gl WS Axdo=A A=
o SEES wolat stk #eBrkE Bkl Aol A
7he A=7de) o 1%2 AR F 1350 AgeiuA o
T Ao olghet 54, nAEgA 549 HeH 54
e AAlsia, o dvbe vt 2

9SS A7HE el SRS AT B A%
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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= 289+ 2.00+ -,

quality 0.33"2 033" 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) wx

p<0.0001.

&3t 7
M2} B. cereus= 6.89~7.46 log CFU/mL%} 2.85~
log CFU/mL & Yelskom AA4717r 5 & 2o]7} § q.
ATtt, C. perfringens, S. aureus, E. coli 0157:H7 2 F 1
AT Bt AFHA AT AR WD e 4
el ek Hare A7 dojdeS sopila, w9
Z A%, F3o), swelling A4S A4717F B2k Veh A &
it} o|Ate] AutE Hol A=AS HUFsld A4S A F A
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