J Appl Biol Chem (2013) 56(1), 11-17
http://dx.doi.org/10.3839/jabc.2013.003

Online ISSN 2234-7941
Print ISSN 1976-0442

Original Article: Food Science/Microbiology

Effect of Anti-Microbial Materials on Storages of Ssamjang

Bo-Ra Kang - Go-Eun Im - Dong-Han Kim*

FEd A7l A3 AR AZT

Areg - Jdre - A

Received: 29 June 2012 / Accepted: 13 December 2012 / Published Online:

© The Korean Society for Applied Biological Chemistry 2013

Abstract The effect of additives on the quality of ssamjang was
investigated during storage. The L-, a- and b-values of ssamjang
decreased gradually during storage, and the total color difference
(AE) increased in the control group. The gas production of
ssamjang was reduced in K-sorbate, alcohol and mustard added
groups. The number of yeast increased rapidly up to 6 weeks of
storage, then decreased in the mustard, alcohol, and K-sorbate
added groups. The oxidation-reduction potential and water activity
decreased until 6 weeks and 12 weeks, respectively, and then
increased gradually. Titratable acidity increased with concomitant
decrease in pH, however, it increased slightly in the K-sorbate and
ethanol added groups. Reducing sugar content increased until 9
weeks of storage, except the turmeric added group. Alcohol
content increased until 15 weeks in the Japanese apricot juice, and
turmeric added group. The sensory test result for the taste, flavor
and overall acceptability showed that mustard added ssamjang
was more acceptable than other groups.
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(Kang, 1986).
WiHol HEiEo] ot 2ol Aol 13 2 AF
o] E4o) #3t At AEEHI YrhKim 5, 1998a; 1999a).
HAo] UIFS FU8E sk YaFEeF FF 959 24
oA F=E7] 12 ©id ghefo] mof o= st
ZrjaFolgi, g2 Qaatqle] e, 79 Aol A
7t A Hed FF 5 AliE wsll oste] F43
A ARz giF ST e AFelth 28y B o
£ ARee 99 2 Axye] Helslel 49 #FEskE 9
g AFE muEk AFoR Aol FHTNE A Lee 5
(2001)y2 WjAFS 6% H7FHAY vhs, AF & RIS
&3t BE A2 FAIRe] HUER dxrt wol ¥R
Fobe g9 BE S #54, olgdAl 4 B4 AL
oA fEel Ags Tt =, vkt AFNEE ofHA 38t
E 99lo] 3 JrhKim 5, 2000a). FPH o2 ArEe
A Fire 2ET FEHAE S8 EEEZE K-sorbateE
0.1% ©]3+2 AM&(Seo 5, 2001)3kL Ao} Am|=pe] ARZE
ol 4% olste] &S HUtstAY 718AtAE, 1% ol
ste] Azt 5 =t FEE HUh ALfE 55 Wese W
H(Kim %, 2005a; 2005b; Hana} Kim, 2008)°] A= )
oh B3 s aFgolu @AY f% ol ¥WA(Kim,
1996; Kwak} Lim, 2003)3} 7F~248(Kim 5, 1999b)o] A=
AL dojzgls Sa38 291o] i )

ole] & AteMs ] AT FHAFES flst] o
oA dEAeRE Axshs e AxHE 7EeR
g0l = K-sorbate®} EF-E, AR} 7|5
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As % gy

AE. A Az AR @83 252 Bl ARF)
oA Azt AFL, BRI 55%), GATAILH 715, &
FEFT 100%)8 vhs, 0, A, ke Ale RREdAN T
Jate] ARt S Aol Friet vt FYUEE 43
S(Baker, Holland), K-sorbate (Yakuri pure Chem., Japan),
EOAR, A5 GE550%)S AR, o5 BEe A5
FA71EdolA B wol ARSI

B Az, A Azxe A 65%, LFF 18%, EA
1225%5 7|18 FAEE 3la o7l AR EAgA T
0.25%, 715 0.5%, A7MNEF 0.5%, PFe 3%, T 0.1%, A
7d 0.25%, SIS 0.15% HA EF Hristed Axs e o
ZTE Bt AlEFERE iR Aol Table 13 o] &
TAEZZ K-sorbate 0.08%(Seo 5, 2001), &¢Z-2 3.5%, A=t
1%(Kim &, 2005b; Han?t Kim, 2008)%, 71&%= 342 3t
o] WA IE 4%(Lee 5, 2001)2F &7 0.1%(Choi 5, 2009)=
TRl A7RslRon, Al gL Ebfo] SANERE) AES
ARE-3F3AT

2] ¥4 2 A e HS 74 APEEE B3dE
o2 @ EAYWPET, 19 um/CPP; 80 um, W+ =7]; 90 mm
x 120 mm)el] 150 g¥ go] "t g A2 Ad+
U ZhzE 30°ColA 1857 A7dairt.

7R Y A 5 AAEE ke Ued ARl 9
ol wiel xAoie] AeETe] F2E F9olx FAPIR sk
£ Folx 1 &8 Falo 7k A FHOE SIITH(Kim
3, 2000b).

AR, 4ol pHeF AAAE, ST, d3E, obn|=iHd
AL, dRYold A ke 7|EnSEAH (Institute of Miso
Technologists, 1968)°l &3l A3

FEEAESY A=, A33dAY. 7295+ Rotronic ag
hygroskop (BT-RS1, Swiss)Z, 2 E+ 2 x}A|(Chromameter
CR-200, Minolta, Japan)Z Z-d3}o] L (lightness), a (redness),
b (yellowness%t# AE =[(L0-L1)2+(@0-al)2+(b0-b1)2]"* k<
Hunter scaleZ XAISIAT A3 H9(ORPy= A4S 200
3413k % ORP-meter (Onion 525A+, Orion, USA)E ©]&-3&}
o A3 SAAT

A e Adae 3719 Ald-2 typtic soy agar (Thomas
5, 1981), B4 @714 AlitS APT agar (Difco Lab., 1984)

G+ rose bengal agar WIX](Martin, 1965)5 AM&-5lo] H3w
o2 28°ColA 1-3Y7F vjdst & AlG ST

57 5 Az e 2089 AEFISE TNES
oz o, 71, A2z FEHQ V1E=E A 7 HA |
Hoz 7A Hrisle] A2 S SAS packageZ HAHEA
S 3}2 Duncan’s multiple range testoll 23l FA A 2|8}3it).

A3 9 3@

Aw Azke] Aw W3S Hunter scale® =793 Z3= Table
29} Z¥o]l L3} a-, b3k BT A 677K 543] AstEAL
21 o]l A3 AT <0.05). AlRTllE A 2
71ole tzTot &, A% J7HA Lt a-, bgkol =3t
ou A F7lde v AT fAls e, Al AlES
Va4 Aol 93 ZPHo R L3} a-, bgho] W S50l
ok sk "R A A F L a, bk BT 15°CRTE
30°CollA] Wbt Astdon 7tgAd ABEA %2 A5
Maillard ¥H-3-RHth= §44 ZWHEES9] tyrosinase?] 280l <]
3l L-dihydroxy phenyl alanine (L-DOPA)’} 32491 melanin
< AASATEL BA(Kim 5, 1999b)3HiTh.

Total color difference?] AERLS] Wsl= Fig. 13} o] tix
T &5 H7RPOA Ak 2y Al e A9 A
& %719 L-, a-, b-gto] T2 Al vlste] Hlr] wiiel
A% Foll AERS] ®Wishs Aoz AUt Kim 5(2005a)
2 ] FRNEE A7|7e] Agtel| wet L-# a-, bRk
| Aet= AEFRE S7IEem, SHd s JFS vHe 5
2902R= A TR A2me] Jo] & ZoT BB
ShH @] Awe 259 AbA, F5E, P4 JS W
o, 4WE JABEHE 20°C olake] 2&olA] Akaiet FES
Hojgk JAISIAL Fe -2 49 £ HAsH7= A7t
a3l ZAo® B (Kwon T, 1998)8 HF Ut}
7R, Y A Foll 28T UellA Ky 33e
She 7k TS Table 337 7o) widEFH &55 7K A
T TRl iRy 7k=iblo]l Alskl ot K-sorbate}
I3, AR JA7FR QA ATHp <0.05). ¥ FFH o= A
AEE AR AT HEE HUR 7HEAT AEE #HESH
7] W&ol 7k AL glih olE s Axe aFglA A
AE 7R 80% oldol COXlH, ¥xEelut vhs, K-sorbate,

(o

&

S MRS HaEE F F 15% agars Hol T S, ARE WUleAY A&dA=(60°C, 15 minE sk A &
Table 1 Mixing ratio of raw materials for preparation of ssamjang (Unit: g)
Control K E M A T C
Doenjang 3250 3250 3250 3250 3250 3250 -
Kochujang 900 900 900 900 900 900 -
Starch syrup 6125 612.5 612.5 612.5 612.5 612.5 -
Sub-material 2375 2375 237.5 237.5 237.5 237.5 -
K-sorbate - 4 - - - - -
Ethanol - - 175 - - - -
Mustard - - - 50 - - -
Japanese apricot - - - - 200 - -
Turmeric - - - - - 5 -

K: K-sorbate added ssamjang, E: ethanol added ssamjang, M: mustard added ssamjang, A: Japanese apricot added ssamjang, U: Turmeric added ssam-

Jjang, C: commercial ssamjang
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Table 2 Changes in color values of ssamjang during storage at 30°C

Hunter ) Storage time (weeks)
Ssamjang
color value 0 6 12 18

Control 37.61+0.407 27.48+0.39" 23.25+0.229 20.48+0.449

K 36.70:£0.44” 26.93+0.48” 24.23£0.339) 21.13£0.299

E 36.26+0.46” 27.38+0.407 24.46+0.299) 20.55+0.379

L M 37.74+0.38 28.86+0.37% 25.09+0.60°) 20.71£0.269
A 36.49+0.52% 29.01+0.39” 24.54+0.329 20.30+0.529

T 38.00:0.47 29.14+0.39” 24.48+0.389) 20.16+0.309

C 34.79+0.42 26.76+£0.51% 23.67+0.37% 19.97+0.199

Control 19.05+0.25% 12.36+0.37? 8.34+0.479 8.74+0.299

K 18.43+0.26Y 10.86+0.25 9.37+0.16% 9.36+0.36°

E 19.11£0.45% 11.42+0.43" 8.96+0.289 9.37+0.49°

a M 18.84+0.53% 12.65+0.52 8.96+0.549) 9.68+0.43%
A 18.85+0.15% 13.96:£0.40 9.49+0.26% 9.39+0.219

T 18.93+0.429 13.82+0.31» 8.92+0.51°) 8.78+0.13%

C 18.43+0.38% 10.59+0.32% 8.40+0.229) 8.42+0.329

Control 25.03+0.59% 12.71£0.20” 9.26+0.29% 6.40£0.249

K 23.36+0.31% 12.30+0.41» 9.90+0.28% 6.73+0.26%

E 24.16+0.429 12.96+0.21" 10.27+0.399 6.21+0.41%

b M 25.34+0.239 13.67£0.27% 10.71£0.179 7.01£0.359
A 24.09+0.419 13.10£0.26" 10.36£0.219 6.54+0.229

T 24.69+0.49% 13.96+0.30” 9.89:£0.40% 6.54+0.329

C 22.43+0.34% 11.88+0.37" 8.98+0.299) 5.88+0.119

DSee footnotes in Table 1.
DValues are mean + SD

9Means with the same letter in row are not significantly different by Duncans multiple range test (p <0.05)
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Fig. 1 Changes in color difference value of ssamjang during storage at
30°C.

of 7k~ AL axdez AT 4= U™ Kim 5(1998b)
9} Kim3} Kwon(2001)9] ®329} FARSE Ado|dct. sk &
FollMel COo, AAHL FE  Zygosaccharomyces
Saccharomyces cerevisiae, Candida versatilis, C. etchellsiiSt
2 e mre A ZIklsk, ol aRe 4 371
of ZHAsAINE wig, S, I 380N AER $o] =4
= oAl WAt fgET 3 I =2 AFAeA gol
AEE A0E B (Kim 5, 2000b)E H} At

rouxii,

HAE W8l Age] AFS PAES Wshks Fig 204 He
uiel o] gr ol A9 A% 67 43 S oY 125
Tole AT AldFels Axlel ¢=E, K-sorbate 3
THrA aRge] STPF AJS widET &5 H7belA B
oF olF H7MIN RGO F7PF AE ke A AF
Zel Yole] FJn}. FH FR47} 10* CFU/g oo 52
2 o 23871 R swelling /1Al Al¥o] Fth= Kim &
(20002)°] ® 7} Table 39 7k~ ¥ Aitele= thh xjo|7}h
o] TR GRS HUE §F R JFe] & Aoz
AAFQTHKim=}F Kwon, 2001). 714 A3 d714 Ald-e
A Zo] e 278 BHgoyt gugols g Alds
9] Hal= HAT) AlFT e & Aole $1eY K-sorbate
A7ErAA A7t 25 A9er au27F Ad 4383
Azl H7t &3k B 4 gl Al AelM 29 B
o). ¢ ¥AE AT B aFge] 49 A% 1008
o 3714 Mo ZAikre FEid e e A3 (Kim
S, 2000y} 2 AL FAREIA oY, A FA] ESlou of
& FEE 1-10% A7 Fd5E A% 21974 FAEIE
BV (KimZ Kang, 2007)2H= tha Aolalgitt.

AS/QAQ G} FREA=. G AT T AR A Y
Ae AT A 2RI LI(ORP)Y= Fig. 33 o] A% 6
F7HA] AsFE o 1 o]Feole A3 FUkske AEE B
Rom, Al g 5 WA 2 W Al
olyfst Axe FHEHS EF K AAH ZFY(Handt
Kim, 2008)°14] ORP7} A% 4573 —753~-933 mVE =7}
s} 2 o]Foll= AstE]o] 1250l —204.0~ 2143 mVE A3}



Fig. 3 Changes in oxidation-reduction potential of ssamjang during
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Fig. 2 Changes in viable cell counts of microorganism of ssamjang
during storage at 30°C.

HAA Bael= zto|zt AT sHE ORPZE S71/4d+#9] 54
o] AJAEI H7Ad Mol F2el fEg o] H= 200
mV ©]3l(James, 2000)= &5 H7HeF Al ANA AR 6
I Fiolojx] el AlslSdALt 514 Ao TAE
Zdge 2 oY

HIE(Fig. 4= A ol 0] S7-IdSl= 5+
& 12777 Aslsitirt o] 243 F7HE BEilet
T 2T E Jge] 98] EolEe] 82 &

:

ol A

Table 3 Changes in gas production of ssamjang during storage at 30°C
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Fig. 4 Changes in water activities of ssamjang during storage at 30°C.

e

go] F7181907] e Aog At o3k A
S 60-70°ColA 2087F st A9 2 AR 717 5

28 278 B (Kim %, 2005b), FEZAEE A% 10
F7H Z7HEAY B (Kim 5, 200529k T =]zt ATk
pHS} AN, B AZ pHe| Wel= Fig 59 7ol A%

X

&

(Unit: mL/150 g)

Storage time (weeks)

Ssamjang Total
2 4 6 8 10 12 18

Control - - 48.542.1%C 150.7+10.1%8 91.5£14.4%A - - 290.7+35.9
K - - - - - - -
E - - - - - - -
M - - - - - - -
A - 15.140.859 866.7+47.7%4 267.1+12.8%A 4.1+1.4® - - 1153.0+63.9
T - - 429.8+19.9*8 288.7+27.6*A 13.4+1.9°® - - 731.94+26.7
C - - - - - - - -

DSee footnotes in Table 1.
DValues are mean + SD

$Means with the same letter in row are not significantly different by Duncans multiple range test (p <0.05)
YMeans with the same letter in column are not significantly different by Duncans multiple range test (p <0.05)
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Fig. 5 Changes in pH and titratable acidity of ssamjang during storage at
30°C.

970l 2AsA Tkt 2 o] AA3] AstE AT BEg F
YEE A7k FEuE U2 pHF @2 S0l A%
AFAA pHEl A3l= AslGit. A4Ak== pH/F AskEdl o}
gt A% Fol ARHoRE JFrEAeH, Awe] e Azl
S5 A7FA AEelon U383} Kesorbate 714
At AR =] M7} nj &L Al Zgol] &3k 7|4k
Aol 7118k B wl Az S&FH U= K-sorbatel &=
&9 HA7PF 714 Adkre] A 2dde a98d o=
AZE (Y. AT Ahee] SV 48 93-S g AR
(Kim 5, 1999a2), 7S A8 #B4(Kim 5, 2000a), 60—
70°CollA] 207+ At M A7(Kim 5, 2005bysS] Rl
AME FAleE 7 gkl
g3 g2, wge) ARG Fig 63 o] &F AT
£ AQslae A G Tkt 2 o] Fol| 7HAEte]
185 A% 3ol K-sorbate®} L3-&, A H7ME 21.39-
21.66%C1R o 27 H7E 18.49%E Woith 3 Al &
o] UG 9.84-2639%F AFEE 2}o|7} A3FAIL(Seo
S, 2001), Kim 5(1999a)2] ¥4 £75 gelst] A=z &
o] 7A¢ I ghEko] A 30¢o] 12.32-15.89%° AL
ERQA 2 o]FellE AT st 2 A= xjol
7} A

UL AT AFE AlQletale A Tl Sk 12-15
ol Harel gslsion mAES &5 A7HE A 353 F
A3 S7IEATE v d2Te AR ol A3 STHEIRL
B K-sorbate®} A=} 7] Wsl= A glddoh &4 A%
T YA ZUIE FUTY A o sk A} Aol 2l
Aoy aESe] Friete dAEA ¥of AR FTHUER 4=
& AsolA Aot e ReZ AAE) o yFgL
A Foll dFE o] mmEiE B (KimZ Kwon, 2001;
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Fig. 6 Changes in reducing sugar and ethanol content of ssamjang
during storage at 30°C.
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Fig. 7 Changes in amino- and ammonia-type nitrogen content of
ssamjang during storage at 30°C.

Han} Kim, 2008)2} =[e]7} =t o= A4S Axsie 3
Rox BT 157, ER o9l FUEE EE AAE A
# Zol| T wEe] o3k wEr) e Ao AzkE
AR, Aadite] Hshe Fig 73 7o) ofnlicAby e
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Table 4 Sensory evaluation of ssamjang

Ssamjang Taste Color Flavor Overall acceptability
Control 4.20+1.459 4.50£0.83% 4.65+1.27% 4.40+1.31?
K 4.40+1.05? 435+1.27% 3.90+1.45Y 4.40+0.94%
E 4.15+1.479 5.10+1.25% 4.10£1.37" 4.60+1.279
M 4.80+1.28 5.25+1.029 5.30+1.039 4.95+0.76”
A 4.45+1.61 5.30+1.30% 4.60+1.05" 4.80+1.36
T 4.75£0.979 4.70£1.03 4.75£1.16™ 4.65+0.819
C 4.60£1.239 5.30+1.34% 420£1.329 4.90+1.259

DSee footnotes in Table 1.
DValues are mean + SD

9Means with the same letter in column are not significantly different by Duncans multiple range test (p <0.05)

79 A% 3530 27k 2 ool MAjE) Zasitt A

71sltzt 21 o] Fof| Zashes AYS Kol ojuiaby FHAo
Halols T2 S Btk AFTele 54Z¢] Ajole
O} K-sorbateS} AR A7, AlH koA A7
W3y} 2 Ho|Qt} 3w FFHE gl A
Fe A Foll oAb A4 F43] F7HEAIKi
1999a; 2005a), 60—70°ColA 2087 A2 d 444 B4
A% 65771A ofuiaby A4yt A SHEAT B
(Kim ‘&, 2005by€l v} e}, whEpa] A 7Fdakt X2y
e BES AT £ Je REEY FAEE HUlsA|
o A Foll ohdge] 3t AE] FAAS 7FsAol
S Aog FEEe).

A L FY80 FRE gElskd AR e B Ft
St A3l= Table 49} o] Bte] A Azl &4, widE A
T B0] FEERo YA AlgE7ke] Zole glith A
2 AT A wldE, AR 77T Kesorbate 7R H]
st FEEIHTHp <0.05). 7= AR H7H-7F K-sorbate 3
THRE GRS FH7l Blske] g5t (p <0.05), HAFQ] 7]
Fwod Axlel mjdE, &F, 43S A7 SEsTh A
o A vwsiE Az A7 23 Jole glov ds
S o= vidE MV £oF EQUTh weA AlE &
AT 712F AF ol9dl oy 7] FHUEE EsHE Aol
FFz ZAow FATEAT)

2
X3

o
N
2 o

i

g
offl

>

o
A= b1

Hif &

EE)

FHE H/HE ggste] Axg FS 23ste] 30°CAA 18
F7F AAsIRA AT olgEEl B4 WHEE HES

el A L-¢t a-, b3k BT AT AAT] Hsislen,
AEgEe] ®iske tizTollA Alsiidnh. &8 AdFe] 7k A4
& K-sorbate?} ¢FE, AR H7IE AAHJT. AR 2
o] araFE 6ol F438 Tt oy Axket dEE, K-
sorbate F7HrellA AL, MiAdEFH &5 7oA Bol o]
£ H7HrelM ZRFY] 7P 7k A AP A Wlle]
=3tk ASEA S (ORPE A 67, FREEEE AR 12
F7HA ABE RO 1 o] Foll= 248 FUHE Bk AR

AEE A o] pHE Aslel] wel Z71EReH, K-sorbate
o} g4I H7HA AUt LS &5 HAVHEE AlLs)
= A G FHEReH, d3ge mAdEd &5 3
M AR 1557 SRS A felFel Abole §l
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A 713 mlM Az H7E Gk Aew AdEdt
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