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The Quality Characteristics of Commercial Deonjang Certified for Traditional Foods
Ji-Eun Kang'’, Hye-Sun Choi, Han-Seok Choi, Shin-Young Park, Jin-Song
Ji-Ho Choi, Su-Hwan Yeo - Seok-Tae Jung

Fermented Food Science Division, National Academy of Agricultural Science, RDA, Suwon, Korea

ABSTRACT

Deonjang has been developed as a fermented food in Korea. It produces a distinctive flavors
and tastes during the fermentation process. The purpose of this study was to determine the quality
characteristics of commercial deonjang certified for traditional foods. We investigated the amino
nitrogen, sodium chloride(NaCl), total colony counts, coliforms, Bacillus cereus and isoflavone
of 24 commercial deonjang samples certified for traditioinal foods. Deonjang showed wide ranges
in amino nitrogen(105.76~318.93 mg%) and NaCl(12.53~16.51%). Survey distribution of
microflora investigation in the total colony counts were detected in all 24 samples(100%), and
the range is low 1.5x10° CFU/g, at the highest 2.5x10° CFU/g respectively. For the coliform,
the following results were 0~5.0x10' CFU/g. B.cereus was detected in a total of four samples
were 2.5x10°~3.3x10* CFU/g in the distribution. Daidzein of isoflavones showed the lowest at
86.7 ppm, 681.8 ppm range of the best shows and genistein as low as 0 to 50.0 ppm respectively.
This research provided information for quality characteristics of commercial deonjang certified

for traditional foods.

Key words: deonjang products, food quality assurance system, traditional food

I A&
B AAAo] Hojg zu| 4 Fo, oqliT
B 2R 9139 Anke 7zl 9] A4St i
37] 2% W opueal @ Aupare 2 %
S Y AYTIFUOEAN AEFH @ wmu
o] =E& F&R

g A FoE Hriy
Fo|thKim 1998). 3
FoFE I Kwon 2004), &4F8}E I (Chae et al.
2002; Kwon 2004), Z#|2ElE A& (Lee &
Kim 2002) 53 Z& AFo| 7154 4% AT
A7t EdstA HREED glom, old AT

74 71 B ARIEAE 5:PI009070)0] Aol o8] o] ol o], ATH] Aol A=Y,

A 2013 102 119 AAFY: 20139 1€ 108 AAEAEY: 20139 1€ 199
"Corresponding Author: Ji-Eun Kang Tel: 82-31-299-0584 Fax: 82-31-299-0554

e-mail: kjeO516@korea.kr

This is an Open-Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License
(http://creativecommons.org/licenses/by-nc/3.0) which permits unrestricted non-commercial use, distribution, and reproduction
in any medium, provided the original work is properly cited.



538 Sr=A|YALE|ldEntetE|x] M243 45 2013

o
©
fr
o

= HERESE
AFol ANE & UAEE WMFAZ AE, FE
% $ANT 59 w2} /\l:%}fﬂ, 0 Ede

mE
fol

A

o

i

lo

O

Fu

o o
fr

Lo
At
oX,

o

ji

fo 2 @
o> Koyg
2 o

m rlr mlo
N
2o orr

o ot o L
fo
-}
>
i
oo
2

Horrofo @ M ®oox ooox oo

=
o
il
_yll
o
il
fo
e 2
>
2
=2

>

¢
El
a2/
T
9
9
a
;3
B
_uru
1>
19
o

o o o M &
:lmJjQ
e 2 oo o 1o o

u7)
-

71 4 AR o f8) mAdEQd
M -2 (Bacillus cereus)e] & 7]
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ATh(Lee et al. 2009).
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Service 2012). oo £ AFoxE HFAEF F
4%e we 9o FAS4T A5ERe ¢

1. A2

HNEHF %@0 FE Wol AAHI Je =
e AZxAY
AN= 4, Ziah 6, A 4 Z‘“'ﬁ‘)i —Er 247Y Z’“E‘
< FHs WY Bdsty Add ARSEAT

2. ABA|2k

olu| g A9 dx B8 93 ASF formalin,
phenolphthalein, sodium hydroxide(NaOH), potassium
chromate(K,CrO,), silver nitrate(AgNOs), sodium
chloride(NaCl)= Junsei(Japan)S AH&3I3 3L, w]AY
& A= plate count agar®} desoxycholate(Oxoid,

Hampshire, England), chrom agar(Dr. A. Rambach,
France)& AH&-3FATH

3. OjO| =B &A
olr] e} A+ Formol¥(Chae et al. 2000)°]
w2t 84 20gS FHEl 57 80 mLE 7hekaLl |
T A5 #4d3e o dAEE(8000 rpm, 10
min)¥ A5AE AE FEHoR ARSI
5 mL, 54 formaling< 10 mL, &
F 10 mLE ¥ E8+2239 0.5% phenolphthalein
€ 713k &, 0.1 N NaOHZ u]gA
o] & wj7txe] AHZFHA AE 5 mL, FFHT 20
mLE 92 F8239) 0.5% phenolphthalein &4
< 2-3%& 7} &, 0.1 N NaOHE m]gAo] =
w742 o] AR FE o] &t obn|E] HA

<= AFESHT

o

ezl
T=72 Mohr(Chae et al. 2000)°] <]}
FZE9 | mLoll SF/FF 24 mLE 718l
A O Z 10% KoCrOy &8-S 02 mL H7}13F &
0.1 N AgNO; &40 2 mH o] & 7= 2
At NaCl &S 4AHEsHATh
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5. etMm=, tHETZ, B cereus
Yt E A AR 1 g& FHst HEH
A2 9 mLE 7bskal 4023 Este] Al
d8&Ae= sta, AF& 1 mLet Z @A 3
A(10°, 107) 1 mLE 27 o)de] Al Z4 &
plate count agar®ll g E3t] 35+£17C ol A 24+£2A13F
HjeFst & AAE e g F3ke
colony forming unit(CFU)/gl.2 MH4E 4H&3)
Aot AT AES st 24 A AP
A(104, 10°) 1 mLE 2w o)3e] A+ S48
7
kst & AAE e s AujeE F3ke
colony forming unit(CFU)/gl.2 M|T4E 4H&3)
Atk B cereus AHEANFS FASE HA(10%
10 & 1 mLE 2v] ©]432] chrom agaroll % Z3}
o] 35£1COolA 24~48713F WldE & 49 A
gl M+ E

(CFUYgl2 Al#TE 4F&E3%THJeong 2010).

#3l] colony forming unit

6. Isoflavone

HetEE ASE FE313, SEEAAEES
Z9& 53} daidzeind} genisteing JFFIAE
260 nmo| A EASEHETE 4 AFAAIE 10 g
250 mL 4FzhEek2el] YAl 80% e 40 mL
T 3US A9 65C F2FxolA 2 Al
ta W¥ZEAZl F 2 M NaOHE9 3 mL
ok o]& Ad2ollA 1087 wukek $ o
mLE ¥l 80% HWESS A&t 50
o oG o 5 mLo SR 4
HESS A 10 mLE THES
A EZ(5,000 rpm, 5 min)dte] B A
sHS 045 xm WEYR LEHZ AIGsIATH
Daidzein®} genistein FFEE2 20 mgs 35}
50 mL(400 ppm)E 83| AFTE. HPLCE Waters
€26955 AM8393, UVAZ7|E=  photodiode
array detector(Waters 2998)5 AR&3lt HH L&
YMC-Pack pro C18 RS (250x 4.6 mm, YMC Co.
Ltd, Japan)E AHESHATH = 3= 20 uLE
93, %52 1.0 mL/minZ 1A olF
42 A:Water/Acetic acid(98/2, vol%), B:Methanol/
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Acetic acid(98/2, vol%)& A&3le] 508 F<F A
35 TH(Table 3).

m Az 9 33

1. ofof-Ef &4 3 ¥

2o opv|iE A ke TadFe) a4
EE fdste VeoE, A% TE 3y Fo

Table 1. The contents of amino nitrogen and NaCl
of 24 commercial Doenjang tested

Amino nitrogen NaCl

No. Sample (me%) %)
1 KDV -1 186.86 + 0.00 15.71 + 0.15
2 KD-2 27236 + 0.00 13.71 + 0.03
3 KD-3 276.81 £ 0.01 14.30 £ 0.17
4 KD-4 214.57 £ 0.00 12.92 + 0.14
5 KD-5 13041 + 0.00 15.60 + 0.07
6 KD-6 283.22 + 0.00 12.53 £ 0.18
7 KD-7 285.82 + 0.00 14.25 + 0.15
8 KD-8 146.69 + 0.00 1547 + 0.11
9 KD-9 286.87 £ 0.00 16.14 £ 0.02
10 KD-10 197.70 + 0.00 14.63 + 0.08
11 KD-11 229.09 £ 0.00 13.72 £+ 0.09
12 KD-12 190.54 + 0.00 14.18 + 0.13
13 KD-13 31893 + 0.00 14.74 £+ 0.11
14 KD-14 306.66 + 0.00 15.81 + 0.06
15 KD-15 130.15 + 0.00 15.76 + 0.04
16 KD-16 201.64 £ 0.00 12.89 + 0.02
17 KD-17 208.66 £ 0.01 13.65 = 0.06
18 KD-18 211.27 + 0.00 13.12 + 0.07
19 KD-19 170.64 + 0.00 17.69 + 0.03
20 KD-20 22371 £ 0.00 13.57 + 0.11
21 KD-21 24847 £ 0.00 15.77 £+ 0.04
22 KD-22 195.10 + 0.00 16.51 + 0.14
23 KD-23 128.07 + 0.00 14.36 = 0.19
24 KD-24 105.76 + 0.00 14.19 + 0.03
Average 214.58 £ 0.00 14.63 £ 0.09

" Korean Deonjang
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o) =4S A A FTHKIm 2004). AWk
olmlH Hi e FFe Tart 2

S7FHH(Kim et al. 2011).

FTAE ASHA B8HY optrlew] A4 4 A
I HA 105.76 mg%ell Al HIL 318.93 mghE
T+ 21458%2 EIXE BTt olng HA9
e AF AF FE 44 4 T35 AF
FTAANA I Vs A3 e, IR
160 mg%ol’do & FASIT  YTHMinistry of
Food and Drug Safety 2012). ¥ A&A} o=
2470 AF F 197 AFo] 1L 7
o 238y "BAE FAJF 7
A 300 mg% ©]/de] 87 (National Agricultural
Products Quality Management Service 2012)2 S
71E AFL 2% SZHER old AFHE T}
293 %} 7 Atk EEE HA 24F9 B
ol A 12.53~16.51%%] W E B+ 14.63%S e
Slth ol Al# AR 945+ HHF 11.8%
olg} X3k ZA3Park et al. 2000)H T} H& gt
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2. LUMlZ s, CHEEZ, B cereus

ZF A5 AukAlFS, AT, B cereus
Table 29} 2t} duk Aﬂ —’F—Ea— woe A9 &
24F(100%)1 4 AE= A 1.5x10° CFU/g
oA HI 2.5x10° CFU/g«] BEYXE BAT Lee et
al(2009)%] Aol W= Ao
Aol 7.79£0.10~7.96+0.03 log CFUge] EZE
Ry 6.0240.57~7.44+0.05 log CFUge] B IZE
1 ARG 2A AESHA o= B Al
Z W, A7E 48 Tl wet ugEY S
o] gL W £ 9orz 7} /\li%lxo‘&l A+t
ol ztel7t & & ok tiAH TS F 24F]
A8 T 43dA HEHAUL
10'~5.0x10" CFUg®] #EXE EYY. B cereus’}
AZ2E Y8IE F 4%Fo7 I HYE 1.0x
10°~3.3x10" CFU/gS- & JEbyt)

2 EFFH A AR vAE FEL B cereus

9] 739 10,000 CFUgolSH(BHAIE-S +73), Clostridium

perfrigens®] 73-%- 100 CFUgOlSHE A F2 =4)
Z st JthMinistry of Food and Drug
Safety 2012). A2 o2 Azl AEAFe A
T FAAA BE NFRAY Y A=
24E E, 4/ g vy Ee 2EE

40 B 7] W& AT L B cereus
7 45 ASHATT B AT B9 A4
9 =7t 7] el e Aol oH el A
A SANAR 8l BES 2Ee] & dojut
A FE=THKiIm et al. 2006). E3F Lee & Kim

Table 2. T.CC, Coliforms and Bcereus of 24 commercial
Doenjang tested

No. Sample T.C.C? Coliforms B.cereus
(CFU/g)  (CFU/g)  (CFU/g)
1 KD-1 3.0X10°  2.5X10! ND?
2 KD2  3.95X10 ND 1X10*
3 KD-3 1.3X10° ND ND
4  KD-4 3.3X10° ND ND
5  KD-5 2.8X10’ ND ND
6 KD-6 9.0X10° ND ND
7 KD7  45X10° ND ND
8 KD-8  1.34X10 ND 1X102
9  KD-9 1.2X10° ND ND
10 KD-10  59x10° ND ND
11 KD-11  9.7X10° ND ND
12 KD-12  1.6X10° ND 3.3X10*
13 KD-13  3.1X10° ND ND
14 KD-14  63X10"  2.5X10 ND
15 KD-15  1.5X10° ND 2.5X10°
16 KD-16  2.1X10° ND ND
17 KD-17  89X10°  5.0XI10t ND
18 KD-18  6.0X10° ND ND
19 KD-19  63X10° ND ND
20 KD-20  3.4Xx10° ND ND
21 KD-21  14x10®  2.5X10! ND
22 KD-22  1.5X10° ND ND
23 KD-23  2.8X10 ND ND
24 KD-24  25X10° ND ND

2 T.C.C : Total Colony Counts
* ND : Not Detected



Table 3. Condition of HPLC operation for isoflavone

analysis

Subsection Condition
Injection volume 20 L
Detector wave length 260 nm
Column temperature 40C

A : 2% Acetic acid
Mobile phase B : 2% Acetic acid &
Methanol

Velocity of flow 1.0 mL/min

Table 4. The Contents of Daidzein and Genistein of
24 commercial Doenjang tested(ppm)

No. Sample Daidzein ~ Genistein Total
1 KD-1 681.8 35.1 716.9
2 KD-2 613.6 50.0 663.6
3 KD-3 253.6 ND 253.6
4  KD-4 255.6 15.2 270.8
5 KD-5 86.7 11.2 97.9
6 KD-6 295.6 10.3 305.9
7 KD-7 581.1 14.1 595.2
8 KD-8 255.0 12.7 267.7
9 KD9 151.2 14.5 165.7
10 KD-10 490.0 19.8 509.8
11 KD-11 594.3 41.0 635.3
12 KD-12 3189 19.0 337.9
13 KD-13 400.7 ND 400.7
14 KD-14 2293 7.7 237
15 KD-15 90.5 9.1 99.6
16 KD-16 354.3 6.6 360.9
17 KD-17 5322 16.9 549.1
18 KD-18 293.0 ND 293
19 KD-19 3222 6.4 328.6
20  KD-20 289.2 8.9 298.1
21  KD-21 2232 9.4 232.6
22 KD-22 273.4 9.4 282.8
23 KD-23 188.2 32.7 220.9
24 KD-24 3522 6.3 358.5

Average 338.6 17.0 353.4

(2008)°l1 A4 dt= HEF HA F7 vlAE U
g FgaaselA B4

ST SOl e ASYA At vt B
13}04 L<>l 11%&01] g3l ks, ol&
ol

3. Isoflavone
7ol = genistein, daidzein —‘:‘9] v SEeje
ol AN Tl E A Fo A, T
AE2] B-glucosidaseol] 23] 7]'TV_—5HQ°‘] R
o] genistein, daidzein 52| aglycone FENZ =A|g}.
7} A5 9] o]AZ e 2 Table 4} 2T ©]
AFHE F daidzein®] HHE 86.7~681.8 ppm,
genistein> 0~50.0 ppm?] AL YERN AT Daidzein
3 genistein®] FH2 97.9~716.9 ppm2] HWLE X
F HHFHOE daidzein> 338.6 ppm, genistein<
17.0 ppm =A13F9 0 Kim & Yoon(1999)2] 12
I F79] daidzein2 538 ppm, genistein< 538 ppm
o8 B AQAARY 52 AAE BYY ol T
T g Ao] MECE ALREM EIF AMEE v
Aol Wt F isoflavone®] o] Wstr] ml&EQl A
o7 Foldt

isoflavone©] T&-

FEA ASHA AAAF] FHEAS
olB7] 93 ofv|xE] HiA, 9E, YHHAESF
AT, B cereus, O] AZEHE S B4
o A% A7 ohvxdE HAiAE Y F
ghel] ks HA| = o AkS AAstE EEE
A 105.76 mg%ol Al HaL 318.93 mg%e] W
Z, AEFHFLS 12.53~16.51%2] HAE YRS
o AEFFA 2 ofrmE] "AA 71F(160 mg%)<
2470 AF T 1970 AFol, AEAF FHUIZ
712300 mg%)2 2470 AF = 27 AFol T=F
FHAoh LukAlFaE 247) AlE E5F(100%)00 A
AzER o™ HA 1.5x10° CFUgllA HaL 2.5%
10’ CFUg2 Uehstth. thaaae] 729 2470 A
g F Yl ANRdA AEEHAS™ 2.5x10" CFUgl
Al 5.0x10" CFUgS] X & BH{U. B. careuss &
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470 NEAA HEHAET 2.5%10° CFUgol A
3.3x10* CFUge] B22 Ho] 247] AE = 2170
AFo] AFFA 4 A 410,000 CFUgO]3H
S FEF3e AR YEyth oAZgE F
daidzein2 3 * 86.7 ppmollA Hil 681.8 ppm<]
WS Ho|al, genisteine A 0 ppmol A FHiL
50.0 ppm o2 LEFSTE.

ool AnE FHE £ o, A5AF 4

% A4 A ABAE FAEO FHeA
ge AR AFel Yglom o el W,
%40 W Aol7h Y Aow AuAn B4
AEe 471E = ORE FE AN A
Boll eftiel 712AE Zsetis Aol ol
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