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SUMMARY

| . Title of Research

Development of the mass production system of traditional Korean Doenjang for the rural

agribusiness

Il. The Objective of Importance of Research

1. The Objective of Research

This study we was performed to develop commercial mass production system for
obtaining good flavor of Korean Doenjang fermented using new strains isolated from

traditional Korean Meju.

2. The Importance of Research

m In most of Korean manufacturing company for Doenjang products fermented with 1
Koji (Meju) using only Aspergillus orvzae or mixing ratio of 2 Meju using
Aspergillus oryvzae and Bacillus subtilis. These Doenjang were manufactured using
soy bean, wheat, rice and barley for raw materials of Doenjang, has similar flavor
like Japanese Miso. It take Doenjang products 1 month to finish fermentation.

m On the other hand, traditional Korean Doenjang fermented with Meju using various
natural microorganisms such as Bacillus subtilis group strains and few molds. The
traditional Korean Doenjang was manufactured using only soy bean for raw
materials of Doenjang. The flavor distinguish traditional Korean Doenjang from
Japanese Miso. It take traditional Korean Doenjangs 5-6 months to finish
fermentation.

m The Korean Meju is very important to manufacture the traditional Korean Doernjang,
because it effects on quality of the traditional Korean Doenjang.

m The Korean Meju manufactured using various natural microorganisms has hardship



to develop for quality improvements and industrialization of the traditional Korean
Doenjang.

m The improved (commercially modified) Doenjang products manufactured by Korean
manufacturing company, they has similar flavor like Japanese Miso and is occupied
less then 30 9% of domestic consumption in Korea.

m  As the domestic less consumption ratio of improved Doenjang reflected the
uppermost limit of improved Doenjang, quality improvement for traditional Korean
Doenjang will be expended greatly in the market .

m Therefore, this study was performed to develop commercial mass production system
for obtaining good flavor of traditional Korean Doenjang.

m For this examination, the strains for making Meju were prepared with bacteria and
fungi, which have already been using in the company for fermentation of Doernjang
and prepared with micro—flora isolated from traditional Korean Meju. Precisely, by
adding strains isolated from traditional Meju, we could be find new starter occurred

traditional characteristics.

lll. Research Contents and Scope

1. The Objective of Research

This study we was performed to develop commercial mass production system for
obtaining good flavor of Korean Doenjang fermented using new strains isolated from

traditional Korean Meju.

m Development for new strains and sanitary traditional Korean Doernjang

m The development for commercial mass production system for obtaining good flavor
of Korean Doenjang

m Estimation for safety Doenjang products decrease an element of unsanitary such as
biogenic amines and aflatoxin and food born pathogenic organisms through hazard

analysis critical control point (HACCP)

_10_



. Contents and Scope of Research

Selection of strains for obtaining good flavor of Korean Doenjang fermented using
various strains isolated from traditional Korean Meju., and then estimation for
quality of Doenjangs fermented with Meju using new selected various strains
Estimation for safety Doenjang products decrease an element of unsanitary such as
biogenic amines and aflatoxin and food born pathogenic organisms through hazard
analysis critical control point (HACCP)
Analysis of biogenic amines
- Analysis of aflatoxin
— Analysis of food born pathogenic organisms such as Bacillus cereus, coliform,
Staphylococcus aureus, Salmonella spp. E. coli O157:H7
Analysis of protease activity and sensory characteristics in Doenjangs fermented
with Meju using new selected various strains
Analysis of taste compounds such as free amino acids, free sugars, non-volatile
organic acids, volatile organic acids in Doenjangs fermented with Meju using new
selected various strains
Development of the mass production system for the rural agribusiness using new
selected various strains
Development of the mass production system for the rural agribusiness through
hazard analysis critical control point (HACCP)
- Cooking and sterilization for raw materials
- Sterilization for sterile culture of Meju
- Sanitary facilities for mass fermentation tank
- Estimation put for sanitary reasons Doenjnag products into instrument for
commodity
The mass production of traditional Korean Doenjang with optimum fermentation

condition using the existing facilities of the rural agribusiness

m The pilot production of different flavor of characteristics Doenjangs fermented with

Meju using various strains through optimum fermentation condition and hazard

analysis critical control point(HHACCP).

_11_



Estimation for product condition of different characteristics flavor of various kinds of
Doenjangs

After analysis of taste compounds with sensory score, relationship of traditional
Korean Doenjang with Doenjang fermented by Meju using new new selected

various strains

IV. Result of Study

1.

Establishment for the control of home-made traditional Doenjang for source research
material of this study

Selection and Establishment of various strains could be obtain good flavor of Korean
Doenjang

Development of new starter culturing strains and establishment for sanitary
Doenjang obtained good flavor of Korean Doenjang

Establishment for fermentation condition by planning of pilot in Doenjang fermented
with Meju using starter culture

Estimation for safety Doenjang products decrease an element of unsanitary such as
biogenic amines and aflatoxin and food born pathogenic organisms using monitering

of hazard analysis critical control point (HACCP)

Establishment for control of home-made traditional Korean

Doenjang for source research material of this study

<Sensory characteristics and taste compounds in home-made traditional Doernjang>

We purchased and selected 18 samples of Doenjang from local of Deju and
Keoungbook, this Doenjangs was home-made traditional Doenjang products
fermented with traditional Korean Meju.

We estimated sensory characteristics of 18 home-made traditional Doernjangs using
ranges of 5 point, As results, 1 kind of home-made traditional Doenjangs showed
sensory score 3.9. We made use of the control for source research material of this

study.

_12_



In comparison with sensory and taste compounds characteristics (sweet, umami,
bitter, sour) of 18 samples of home-made traditional Doenjangs, umami and sweet
of taste compound and sensory characteristics suggested relationship of simple
proportion.

Three kinds of home-made traditional Doenjangs showed over 3.5 in sensory score,
this research suggested application of basic standard for study in traditional Korean

Doenjang.

<Estimation of hazard factor in home-made traditional Doenjangs>

Determination of total aflatoxin, 2 kinds of samples showed over 10pg/lkg of
tolerance limit. biogenic amines detected extremely small quantities.
Determination of the food borne pathogenic organisms such as Bacillus cereus and
coliform bacteria, 7 samples showed over tolerance limit ao*
CFU/g),9samplesdetectedovertolerancelimit(10° CFU/g), responsibility.
Determination of Staphylococcus aureus, Salmonella spp., E. coli O157:H7 do not

showed all.

Selection and Establishment of wvarious strains could be obtain

good flavor of Korean Doenjang

m The strains for making Doenjang were prepared with 1 kinds of bacteria and 6 kinds

of fungi such as Bacillus subtilis TKSP 24 (B. subtilis TKSP 24), Aspergillus
oryzae ] (A. oryzae J]), Mucor racemosus 15 (M. racemosus 15), Penicillium
chrysogenum, Mucor racemosus 42 (M. racemosus 42), Cladosporium uredinicola,

Penicillium fellutanum were isolated from traditional Meju.

3. Development of new starter culturing strains and establishment

for sanitary Doenjang obtained good flavor of Korean Doenjang

m The strains for making Doenjang were prepared with 1 kinds of bacteria and 3 kinds

of fungi, B. subtilis 'TKSP 24, A. oryvzae ], M. racemosus 15, M. racemosus 42.

m We manufactured total 17 kinds of Doenjangs fermented with Meju using only 1

strain and Doenjangs fermented with same mixing ratio of Meju using 2 strains or

3 strains.

_13_



m  Doenjangs fermented with same mixing ratio of Meju using 3 strains showed the
highest sensory score among Doernjangs fermented with various Meju, they showed
more higher sensory score than home-made Doenjang used of the control

m As well as 2 samples of Doenjang fermented with same mixing ratio of Meju using
3 strains, B. subtilis TKSP 24, A. oryzae ], M. racemosus 15 or M. racemosus 42
showed highest results in sensory score among Doenjangs fermented with Meju
using 1 strain and Doenjangs fermented with same mixing ratio of Meju using 2
strain, showed highest results in amounts of taste compounds.

m  Determination of biogenic amines and total aflatoxin showed extremely small
quantities

m  Determination of the food borne pathogenic organisms such as Bacillus cereus and
coliform bacteria and Staphylococcus aureus, Salmonella spp., E. coli O157T:H7 do not

showed all.

4. Performing to develop fermentation condition by pilot plan

system for obtaining good flavor of Korean Doenjang

® The results showed highest sensory score of Doenjang fermented by mixed ratio (1 :
1 : 1) of Meju using 3 strains, Bacillus subtilis TKSP 24, Aspergillus oryzae ],
Mucor racemosus 15 or Bacillus subtilis TKSP 24, Aspergillus oryzae ], Mucor
racemosus 42.

m  Determination of biogenic amines and total aflatoxin showed extremely small
quantities

m  Determination of the food borne pathogenic organisms such as Bacillus cereus and
coliform bacteria and Staphylococcus aureus, Salmonella spp., E. coli O157T:H7 do not

showed all.

5. Estimation for safety Doenjang products decrease an element of
unsanitary using monitering of hazard analysis critical control

point (ITACCP)

<Estimate of microflora in rural participant agribusiness>

m Determination of biogenic amines and aflatoxin and food born pathogenic organisms
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m We estimated sanitary conditions of participant agribusiness such as workroom of
inner factory and Koji room, room for Doenjang making.

m The fungi distributed 2 kinds of strains, it were identified with Apergillus species all.

m  Determination of the food borne pathogenic organisms, Bacillus cereus, do not
showed, but determination of Bacillus firmus showed equally workroom of inner
factory and Koji and workroom for Doenjang making.

m Determination of coliform bacteria and Staphylococcus aureus, Salmonella spp., E. coli

O157:H7 do not showed all.

V . Result of Study and Application Plan

1. Achievement of study

m Education and guidance

- 4 times practice for education at Agricultural Research & Extention Services in Poogki
and Kunwee, responsibility

- Various times generally practice for education for business related soy and bean paste

(SooHyang Food Co. Ltd)

m Patent and papers
- Patent : patent no. 1056546, ‘Development and methods of manufacturing for Doenjang

fermented with Meju using various strain obtained good flavor of Korean'

Book : Shukla Shurti, Kim JK, Kim M. SOYBEAN AND HEALTH (Edited by Hany
A. El-shemy). Chapter 9 Occurrence of Biogenic Amines in Soybean Food

Products. p 181-205. 2011.

Paper 1 : Shukla Shurti, Choi TB, Park HK, Kim M, Lee IK, Kim JK, Determination
of non-volatile and volatile organic acids in Korean traditional fermented
soybean paste (Doenjang). Food and Chemical Toxicology. 2005-2010, 2010.

— Paper 2 : Shukla Shurti, Park HK, Kim JK, Kim M. Determination of biogenic amines

in Korean traditional fermented soyhean paste (Doenjang). Food and

Chemical Toxicology. 1191-1195, 2010.
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2. Application Plan of Research Results

m First, we plan transference of the techniques for rural participant agribusiness, secondly,
planning transference of the techniques for business related soy and bean paste

m We are planning added research of traditional Korean Doenjang using base on this
study

m Application for commercialization of traditional Korean Doenjang

m Open the new theories and techniques by presentations in related conference

_16_
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Table 1. List of the analyzed traditional fermented soybean paste samples of

Doenjang
Sample No. Sample name C(zﬂnfgﬁllg;yii?d Color pH
1 Chungdo Dark brown 5.0
2 Phalkong Dark brown 4.8
3 Yeungju Dark brown 4.9
4 Koreung-1 Dark brown 56
5 Wookog Light brown 6.1
6 Ssanglim Yellowish brown 6.5
7 Dukkog-1 Dark brown 57
8 Dukkog-2 04/2009 Dark brown 5.6
9 Koreung-2 Yellowish brown 6.5
10 Woonsu-1 Dark brown hbh
11 Sanglim Dark brown 5.3
12 Woonsu—2 Dark brown 5.0
13 Wookog-2 Dark brown 5.8
14 Munhwa Dark brown 5.8
15 Andong-1 Light brown 54
16 Aphsan Halmai Yellowish brown 6.2
17 Andong-2 10/2008 - 05/2009 Yellowish brown 6.0
18 Andong-3 Yellowish brown 52
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Setsuko %(14)9] WIS F=83}o] Fig. 13 #Zo] ¥4 100 gol 2l
150 mLE #7Fste] 65ColA 1A 7F FoF &3
H v vk F2E3 the filter paper® filtering 3 ol =58 Halo] 4000xg oA 205

AQEe s, QAT FEAL 0TAN A4%%F F 90% methanol 3]

Ag AAT. B F o BT oL vhA A3t AxAA F 100 mLE LallsAT)

mpovbean paste 100 =

4+ 150 ml 8F,7 % Ethancl

4+ 150 ml 65 % Ethancl

(Refluxed at 65T farl hour, 3 Hmes)
Filtraticn

+— Whatmen Mo, 2 filter paper

| I

Filrate Precipitate
— Centrifugation at 4000 gfor 20 min
Concentrabion
,L— under wacumm
Desaling
— extracton with 90% methandl
Filtration

—

Filrate HResidues
I

Concentration

Darmple «— add te Hz2O 100 ml

Fig. 1. Procedure for the extraction of taste compounds from Doenjang.

(2) 5t A& #e 2 AA
" oob AR AR Tig. 29 2ol o2

g4 amberlite TR-1203 -]

A (15)F olg3te] &£, AAsadn. =

rto
]=JI=J

=

5t =4] amberlite IRA-400S A7 2 cm, 2

o] 35 m9 columnel] Z=ZAA a9t AE AAo| ALL3HUTE FF A BEZE amberlite IR-120

I} ambertlite IRA-4009 == AA3] E3A71 T thA] 200 mLY =8+

S5 = washing S
3l Y¥EES BT g &AL

do
Ak
ot
10
Mo

AARE ARSI, freldel HPLC &
Az

A2 instruments: Waters Co. 600E Model; column: Sugar-Pak [ column (6.5%300
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mm); column temperature: 90C; mobhile phase: Ca EDTA buffer (50 mg Ca-EDTA/1 L
dH:0); flow rate: 0.5 mL/min; detector: refractive index detector (RT Model 410)¢} 2T}
Frefobr] =4k amberlite TR-1200 F2€ §-£-5 2 N NH.OH 150 mL=2 XA 3 &&4)7
o Ax3e] 0.1 M lithium citrate buffer (pH 2.2) 2 mLE & A]A ofv] =225 &

H

L

=
237] (Biochrom 20)% #43}%it}.

U3 714 amberlite TRA-4000] &3¢ 538 1.5 N (NH.):CO3z 150 mLE A4
5 &% 5 g Az P.0Os7F £ desiccatoro] 3FHF F<F WA g vle- diehtyl ether 20
mLZ £33t & HPLCZ F43dow, B4 ZAHL instruments: Waters Co.; column:
RSpak KC-811 (P8.0x300 mm); column temperature: 40C; flow rate: 1.0 mL/min; mobile
phase: eluent 0.1% H3;PO./dH-0; detector: model RI (differential refractive index detector)
L e

(3) 3ITA w713k 249
A /7142 Kageyama(16) Bl 3l &% 10 gol & 20 mLE #7135k

Mz

mixingdF ¥ filter paper® o]#dle] ¥4 AmE AFEEA oW AlZo| 2% H-SO.E
01%9 5=7F A 713k pore size’} 0.45 Sl membrane filter= ]33k & GC= #4
3 GCel ¥4 =712 instrument: GC-Hewlett—-Packard 598011; column: 10% PEG

60000] =Z¥ 2 m glass column; detector?} injector temperature: 200C; column

temperature; 170C; carrier gas: He; flow rate: 0.9 mL/min®} 2t}

Extracted solution 20 mL

Amberlite IR-120
| Washing with H:0 200 mL
Amberlite [RA-400
2 MHCO. 150 ml

2N NH.CH 130 mL

Elution Elation Elution
| | |
Concentration Concentration Concentration
Drving Free amino acd
P:0: in desiccators ovarnisht H:015 mL 01 M citrate huffer 2 mL
Diethy] ether 20 mL
Non—volatile organic add Free sugar Aminoacid
HPFL.C analysis HFPLC Analysis Auto aminoacid analyzer

Fig. 2. Procedure for the purification of taste compounds from Doenjang.
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Table 2. Sensory evaluation of home—-made Doenjang fermented with

traditional Korean Meju

Sample No. Taste Flavor

Mean+SD Mean+SD
1 2.6+0.67° 2.4+2.19°
2 3.440.67% 3.3:0.12%
3 3.740.14* 3.3£0.12°
4 2.940.53% 3.340.52"
5 2.940.27" 2.4+0.67°
6 2.3+1.34°% 2.3+0.29°
7 3.340.89™ 3.140.34"
8 3.9+0.07* 3.9+0.14°
9 2.9+1.34™ 3.0£0.32%
10 2.4+1.14% 2.4+0.24°
11 2.3+0.89% 2.9+1.14™
12 2.741.52% 2.740.19™
13 2.0£1.67° 1.420.55°
14 3.6£0.89° 3.4+0.14°
15 2.6+0.44°% 2.4+0.52"
16 3.040.34™ 2.740.89"
17 2.9+0.67° 2.3+1.05™
18 2.6+0.19°% 3.040.34"

F-value 2,578 2,600+
w1 p<0.01

UThe origin of each sample was listed in Table 1.

= Table 3-59F ®7F9* 18
Fo]l¥+ Fig. 33 7t}
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Table 3. Composition of free amino acids in home-made Doenjang fermented

with traditional Korean Meju

(mg/100 g)

Free AA. Sweetness Sub- Umami Sub-

Sample No’ Thr. Ser. Gly. Ala.  Lys. total Asp.  Glu.  Cys. total

1 15.6 185 125 29.8 24.9 1014 249 70.4 0.0 95.2

2 1119 1332 737 1051 1432 567.2 426 357.1 0.0 399.7

3 98.3 84.8 535 1398 1448 521.1 26.2 354.9 0.4 381.5

4 19.8 159 394 1108 469 232.8 14.9 73.5 1.2 89.6

5 0.0 1.6 57.7 90.0 1213 270.5 2.3 187.8 1.1 191.3

6 26.6 273 183 454 35.7 1534 11.9 75.0 0.1 87.1

7 63.7 558 549 1245 1247 423.7 38.2 126.6 0.0 164.7

8 86.8 85.7 536 835.0 79.0 390.0 35.6 227.6 0.0 263.2

9 44 12.6 24.1 82.6 72.5 196.1 33.3 141.6 0.0 174.9

10 187 191 15.1 51.6 39.2 143.8 15.1 75.2 0.0 90.3

11 36.0 442 306 1202 862 317.2 13.7 152.0 0.0 165.8

12 19.8 19.8 174 103.7 674 2283 6.5 121.6 0.0 128.1

13 0.0 2.2 452 183.6 69.2 300.3 3.6 161.3 52 170.1

14 70.6 87.0 84.7 285.0 1645 691.8 40.5 38.1 2.5 81.0

15 0.0 1.3 261 1005  66.5 194.3 3.0 6.5 0.2 9.7

16 0.0 0.9 105.1 2450 198.8 549.9 1259 16.4 1.5 143.8

17 9.3 55 276 1172 708 2304 6.1 156.0 1.1 163.2

18 6.7 3.9 19.9 87.7 53.8 172.0 2.2 113.7 0.8 116.6

Mean 32.7 34.4 422 1171 894 315.8 24.8 136.4 0.8 162.0

ree AA. Bitterness Sub- Other taste Sub-

W Met. leu. Leu total Tyr. Phe. Val. His. Pro. total sum
1 55 267 437 75.9 15.3 26.7 264 6.8 30.0  105.3 377.8
2 24.7 112.0 11.6 1483 106.3 11.8 959 223 1461 3825 14976
3 25.6 108.6 159.0 293.3 8.4 123.5 102.9 433 1137 3918 15876
4 15.1 59.7 N4 1672 72 46.3 61.6 6.9 420 1641 653.6
5 31.5 107.3  171.1  309.9 6.6 83.4 93.0 14 243 208.8 980.5
6 84 51.7 80.3 1404 11.2 43.6 494 9.6 37.3 151.1 532.0
7 23.8 103.1 1693 2962 141 73.8 90.0 161 1143 3084 1,193.0
8 13.9 75.6  120.0 209.5 7.1 56.0 825 106 996 2557 11,1185
9 185 722 1175 2081 100 64.1 73.2 19.2 406 2072 786.3
10 7.7 483 786 1346 15.0 442 48.0 29 401 150.2 518.9
11 17.2 627 1014 1814 184 61.0 71.6 257 553 232.0 896.3
12 13.3 54.2 9%.0 1634 229 49.2 56.9 1.0 448 1748 694.6
13 19.9 82.7 1322 2348 14 540 87.6 0.6 10.7 1543 859.5
14 26.8 1175 181.0 3254 15.6 105.3 136.6 0.7 1020 360.1 1,458.3
15 16.5 51.7 1126 180.7 0.3 60.7 594 0.3 342 155.0 539.7
16 27.6 1074 1627 297.7 227 68.3 138.7 10.2 1062 3461 13376
17 225 794 1408 2427 109.6 71.6 77.2 0.0 27.5  286.0 922.3
18 16.8 594  104.7 180.9 0.8 521 57.7 0.0 20.7  131.3 600.8
Mean 18.6 76.7 1153 2106 218 60.9 78.3 9.9 605 2314 919.7

Abbreviations: Thr., Threonine;

Ser., Serine;

Gly., Glycine; Ala., Alanine; Lys., Lysine; Asp.,
Asparatic acid; Glu.,, Glutamic acid; Cys., Cysteine; Met., Methionine; Ileu., Isoleucine; Leu.,
Leucine; Tyr.,, Tyrosine; Phe., Phenylalanine; Val., Valine; His., Histidine; Pro., Proline

UThe origin of each sample was listed in Table 1.
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Table. 4. Composition of free sugars in home—made Doenjang fermented with

traditional Korean Meju

(mg/100 g)

Free sugar
: Sucrose  Maltose Glucose  Galactose  Fructose Sum
Sample No.

1 26.97 0.81 12.17 - 16.89 96.84
2 33.98 1.18 46.82 - 90.89 172.48
3 4.46 0.46 9.58 285.51 53.99 394.00
4 1.24 3.51 17.20 - 12.59 34.54
5) 2.78 - 0.47 - 6.93 10.18
6 3.83 0.09 0.77 - 0.31 5.00
7 80.46 72.94 36.99 - 47.08 242.08
8 22.31 4.82 48.08 - 40.97 116.18
9 1.00 0.73 3.03 - 9.78 14.54
10 0.80 1.60 422 - 2.66 9.28
11 8.09 0.26 28.22 - 31.32 67.90
12 0.98 - 20.10 - 18.57 39.65
13 1.26 1.56 0.61 - 0.24 8.66
14 2.83 0.54 8.79 - 43.35 90.01
15 467 13.82 0.26 - 1.67 2042
16 2.17 0.36 6.04 - 40.87 49.45
17 3.49 201 7.05 - 471 17.76
18 241 0.12 A4.27 - 3.06 9.85
Mean 11.57 0.85 14.68 15.86 23.66 71.63

UThe origin of each sample was listed in Table 1.
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Table. 5. Composition of organic acids in home—made Doenjang fermented with

traditional Korean Meju (mg/100 g)
Non-volatile organic acid Volatile organic acid

Samy }e . Citri .. . . . . 3-Methyl
N | Ot | 0 | St | et | gy | Acee | Provioni | Buyre | il | Sum
1 - - - - - 63.84 122.74 63.94 894 264.45
2 2753 | bbb - 711 | 40.20 | 151.84 100.63 42.46 8.60 303.52
3 1.84 - 0.25 13.02 | 1611 | 62.05 34.15 52.00 6.69 154.90
4 - - - 51.73 | 56173 | 79.19 47.69 1.06 3.82 131.75
5 - - - 6.95 6.95 | 136.96 37.21 15.42 26.29 215.89
6 - - - - 0.00 | 50.22 32.34 - 7.32 89.88
7 - - - 769 7.69 | 42.06 16.49 - 59.04 117.58
8 - - - 948 948 | 84.78 59.26 - 16.70 160.74
9 - - - 540 540 | 81.38 33.50 - 43.04 157.92
10 - - - - 0.00 | 63.82 30.99 23.81 36.55 135,17
11 - - - 487 487 | 63.29 30.69 - 29.28 123.26
12 - - - 6.42 6.42 | 31.74 40.49 - 14.44 86.67
13 - - 0.17 0.86 1.03 | 178.28 218.20 126.36 14.31 537.16
14 - - - 8.72 8.72 | 106.04 109.09 53.09 14.58 281.80
15 - - - 11.85 | 11.85 | 11765 91.16 39.00 16.13 263.94
16 - - - 7.55 755 | 7714 75.84 22.87 16.62 192.47
17 - - - 6.11 6.11 | 139.10 124.19 43.48 15.89 327.65
18 - - - 1.53 1.53 | 122.76 56.65 38.22 18.08 23671
Mean | 1012 | 0.33 0.02 829 | 1026 | 91..73 70.07 29.54 19.80 211.14

UThe origin of each sample was listed in Table 1.

Taste compounds (mg/100g)

1,500 1

1,200 4

900 -

600 -
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m Sweettaste
. Bitter taste

= #1710| 0|5 E 2 (Sour taste

m Sour taste

—#— Sensory score

+ — *2377t0| 0| & B2 (savory taste)

8

10

L

1 Savory taste

®277t0| 0|5 B (Sweet taste)
< >3 770 0|5 B2 (Bittertaste)

Sample number of soybean paste

r 5.0

Sensory score

Fig. 3. Relationship of taste compounds with sensory score in home-made
Doenjang fermented with traditional Korean Meju.

UThe origin of each sample number was listed in Table 1.
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2
EdE dgkd T ol A= A S =E biogenic aminesdl] WEF Aztske] H @A o] AFxHaL
Avt. wekA, Aspergillus flavusoll oA Ao 7HehE dove AdE

I A B B e #elep -] FaAdol A

BN
)
°

Biogenic amines™ HPLC® A ZH438}% 3L, aflatoxine veratox aflatoxin test kitE A}
&3t FAeH o, F I, Ui, Bacillus cereus$t T8 AFs MW

F4 9 FAGOE AZH Pl we AT

A 2
A

4

rlo

=

2. A% R WY

X

7}. Biogenic amines

(1) A ef

Biogenic amines®] ¥ % 2% tryptamine hydrochloride (TRP), 2-phenyl-ethylamine
(PHE), spermidine trihydrochloride (SPD), putrescine dihydrochloride (PUT), histamine
dihydrochloride (HIS), cadaverine dihydrochloride (CAD), spermine tetrahydrochloride
(SPM), tyramine hydrochloride (TYR), agmatine sulfate (AGM), acetone<- Sigma-Aldrich
ALe] AlsE& AFE3FS Y. Dansyl chloride™ Flukail, sodium hydroxide, sodium hydrogen
carbonate, ammonium hydroxide®} perchloric acid¥ Junsei ChemicalsAte] 15 Al#S Ab
23} 21, acetonitrile’®} ammonium acetatei= MerckAF2] HPLCE 595 AFE3F3 UL

(2) +44

gs FHgtel WFEEFEEY  (internal standard; 1.5.)¢9]



1,7-diaminoheptane (0.1 mg/mL)°] ¥F%¥ 0.4 M perchloric acid 10 mLE 7}3F & 23}
3 TE. 3000xg, AColA AR E 1083 3t H=de FHekar FAbel vhA] 04 M

perchloric acid 10 mLE& 7}3l 99 ZxZ& wHEste A2 F5He I3 25 mLe

R

perchloric acid solutionS Whatman filter paper No. 12 o33l F=
chloride® o] &3 FXEA|3t+= Ben-Gigirey 59 %7l wet &3 T8 2 58
3

of Z+Zy 1 mLe v €9 Alg ol FH3e v}& sodium hydrogen carbonate (NaHCOs

e

uL¥ 2M NaOH 200 uLE 718t th& dansyl chloride §94& 2 mL 7}3to] &3s & i)
E 8o 40Tl 458 &<+ wREAHY Fob di= dansyl chloride® A7 37| 913}
2596 amonium hydroxide 100 yLE % 7}38 & acetonitrileE ©]-&3}o] volumee] 5 mL & 7
ato] 3000 xg, 10 & AN H L™, 2 A5 ds 0.2 ym-pore-size filter® of 33k

Ae ARgARoE AHgIAT

b gram of sample

l
Homogenization with 10 mlL 0.4 M perchloric acid
{with kmown amount of internal stendeaed)

1l

Centrifugationat3oil = g, 4°C, for 10 min
l Extraction

Collect supernatant
l
Make up final wolume 25 ml with 0.4 M perchloricacid
l
Filteration through Whatman filter paper Mo, 1
1l
1 mL of sample extract
1l
iz 200 pl 2k NaZH + 300 pL satarated sodiim bicarbonate
l
A&dd 2 mL of dansyl chloride solution
l
Incubateat 40°C for 45 min

1l

Add 100 ple 26% ammeonium hydroxide
1 Derivatization

Bemove residual dansy] chloride

l

Leave for 30 min at room temperatire
l

Adust volume up to b ml with acetonitrile

1l

Centrifugaticonat3000= gz, 4 *C 10 min
1l

Filter supernatant (through 02 pm pore size filter)

1l

Store at -25°C until HPLC assay

Fig. 4. Preparation and derivatization of sample.
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(t}) HPLC #4 =4

AAE 04 M perchloric acid® F=3}aL 1,7-diaminoheptane (0.1 mg/mL)S W3 =<
o7 &al 1% dansyl chloride obAlER o2 F 52433 & HPLC (UV 254 nm)=Z #2438}
At 2248 Supelco column (4.6 mmx250 mm, 5 um particle size)S AF&3FH L, &

< 1 mL/min®| o™, o]'& 2712 Table 63 2t}
(th pH #4
A& 5 g9 T7T 20 mLes £33ty #43 Azl & Whatman No. 22 ¢ #3}o] Kim
=(18)¢] el w#} pH meter (Thermo Fisher Scientific Inc., Orion 5-Star Plus pH
Benchtop Meter) = =4 315t}

Table 6. Gradient elution program(flow rate 1.0 mL/min)

Time (min) 0.1 M Ammonium actate (%) Aectonitrile (96)
0.00 65 35
5.00 55 45
10.05 35 65
17.05 20 80
26.25 10 90
35.00 65 35
1}. Aflatoxin

(1) Al eF g 717
< aflatoxin®] AFTL95 A% ZE A 9F2 Neogen Corp. WellsAtell A 94 8ke] ARG}
At A efe] F-A1E aflatoxin HRP blue conjugate solution, K-blue substrate solution, red
stop solution, aflatoxin controls (0, 5, 15, 50 ppb)olt}. & aflatoxin® A HFHFAS 93]
ELISA reader (Infinite M 200, TECAN)E o] &3} %t}
(2) #4949
Fig. 5ol A9k 2ol A& 10 goll 70% MeOH 50 mLE #7}ste] 2-3& &9 2 skA]7]aL
Whatman filter paper No. 22 o]3}3F 3 Neogen veratox kit # 8030% o] &3le] #2413}
}.

% aflatoxin® A #2418 93 Neogen veratox kit # 8030 o] &HH LS Fig. 63 72t}
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10 g of sample + 50 mL 70% MeCH

!
Homogemze af ligh speedfor 2-3 mm

!
Filteration (Whatmann # 2)
!
mtore I refrigerator

Fig. 5. Extraction of aflatoxin.

Add 100pL conjugate m each well

Add 100 L control (0, 5§, 15 aljid Elppb)/samples in each well
Moang 3 tmes usng tpfdn:}wn plpeting tps
Transfer 100pl mnto inﬁbody coated wells
Mz by sliding well holder backa’i‘{:nIm on a flat swface for 20 sec.
Incubate at éT for & min.
nhake out the ctntents of wells
Fill WE]lSlwiﬂl DWW
{ Dump water out on paper towel untll remaining loguid removed @ § times)
Add 100 pl subslt*ate in each wel
Mz by shding well holder backﬁ%mﬂl on a flat swface for 20 sec
Incubate at ;{T for 3 mm.
FPour 100 ul stop slcnluﬁon I each well
M by shiding mﬁ:ements for 20 sec
l

Read in ELIS& reader at 650 mm

Fig. 6. Procedure of ELISA.
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L= e 2 e Rl T
(1) Bacillus cereus
(b Alef 2 onajA|
Bacillus cereus® A 2 A=A G| mannitol egg volk polymyxin (MYP) agar
(Oxoid), egg vyolk emulsion (Oxoid), polymyxin B supplement (Oxoid), nutrient agar
(Difco) A& AR&staivh. pH 728 Z43 KHPO, 3oz AR3AE ggloH
APIS0CHB (bioMerieux)& AF-&3te &4 atalth.
(b 2
AlE 10 g3 Evt DW. 90 mLE 7hste wEse & #dsE AJgee 1 mLE
10'-10° 74X Fat it ekFgor A AEte] 2 @A g4 0.1 mLg& MYP agar]
HEsto] 30TCaA 2443 s Fetadvh. vk & 93 gg zhes 254 F
nutrient agarel] FHE3Fa 30TolA 24A1F wiksle] wikd s HEE FHE(19)
APISOCHBE %3 #2318 39 tH20). MYP agar ®j %o YebYd Bacillus. cereus =
< Fig. 73 2t}

Fig. 7. Bacillus cereus on MYP agar plate.

(2) Coliform
(b Alef 2 onajA|
Coliform®] AA % A=A & desoxycholate lactose agar (Difco), eosin methylene blue
(EMB) agar (Difco), lactose broth (Difco), nutrient agar (Difco) ®IAE A}&3}% vk
Peptone (Difco) 0.01% % MR 348 3921 crystal violet (Sigma), Gram’s iodine, 95%

alcohol, safranin (Sigma)o. & 284S 2 A 319 ).
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(b 2
A& 10 g7 A7 DW. 90 mLE 7}8le] #4831 AEH 1 mLe 10-10°2 343}

ZF @A A 1 mlAe dir dEHHPA M HE23A TR ol7]e] desoxycholate lactose
agarg FrA o= 15 mL #F38ko] 35Tl 2041z vl Faldt. AP Al oFae] 3=t

S EMB agaroll A 35CoA] 244]3F £ algE 3 & Ao 544 Fdeo Hd=hs 1 7
o]t # 3} lactose broth®t nutrient agaroll ] 35ColA 204)3F wj<k-S A} 712=e A

AH5E F0% ¥ nutrient agarolA P EE FHHFS aEFAS AAQCDIAH

=L
M
i)
B
rlo
&)
S
o0
X
}lﬂ
iy

Desoxycholate lactose (FHe} EMB #] X4 (%) 7

Fig. 8. Coliforms on desoxycholate lactose agar plate (left) and

MB agar plate (right).

(3) Staphylococcus aureus
(b Alef 2 onajA|

Staphylococcus aureus® A4 2 A=A Yo Baird-Parker agar (Oxoid), egg volk
tellurite emulsion (Oxoid), nutrient agar (Difco), tryptic soy broth (Difco)& AF&3FaL
o KILPO, 34 ejor 433848 3t9lem APIStaph (bioMerieux)E 58 79 4%
s (vh) 2w

A& 10 g8 90 mLe 10% NaCle #H7}3k tryptic soy brothell 7F3F 3 35T A 16437t
Favk S vikele] 1 mLE Wit <t b Ao 10-10° 74X 47184
Zebsko] 37TColA 2443

St

o
off
12

FXL

A 3 0.1 mL?-S Baird-Parker agarel] ¥

["

Hi <
s

7}
7)
vk miF 2t FH mz SHAe] F9e dAM B9s ko] nutrient agarel

Ol

jur)
_
o
O

B 37°CA A 24X 7F wlkEl A Th22). o] A HEe #H3le] APIStaphs AF&3}o]

A

o}-N
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3 2.1 (23), Baird-Parker ¥l A el Staphylococcus aureus®] FeEH2 Fig. 9

>

Fig. 9. Staphylococcus aureus on Baird—Parker agar plate.

(4) Salmonella spp.
(b Alef 2 onajA|
Salmonella spp.2] A A& MacConkey agar (Difco), Rapparport-Vassiliadis broth
(Merck), peptone (Difco), nutrient agar (Difco)Bl & & AM&3F a2 AP 120 E (bioMerieux)
E g8 w9 45 sk
() 23
A& 10 g2 FH3 90 mLe peptone waterdl] 7}3F & 35Co| A 2047k Fv 8] %3
o} i 0.1 mLE 10 mLe Rappaport-Vassiliadis brothol] 4<&3}e] 42Tl A 243+ vk
3Folth o]F =+t vl RS MacConkey agarel]l EF38lo] 35Tl A 244 7F wjokst & M4
ool A&HS #H 3o nutrient agarel 23] (24), 35Tl Al 2447 wj k3} A
o AdE Fd=E API 20 EE AFESte] FHE FA3HTH25). MacConkey Hl A 49
< Fig. 103 2t}

¢
3
S
3
[
=
S
Z
s
N,
i)

Fig. 10. Salmonella spp. on MacConkey agar plate.
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(5) Escherichia coli O157:H7

(7h) Alef = apx]

i)
do

Escherichia coli O157:H7 A Al &l MacConkey sorhitol agar (Difco), novobiocin

jud)
==
2

mEc-broth (Merck), eosin methylene blue (EMB) agar (Difco), nutrient agar (Difco)
£ AFE3ESITE APT 20 E (bioMerieux)E izt s e o ALgsalew 0157 47
I H7 @5 gA P oz HEANTS 9k

b 29

A& 10 g& #H3le] 90 mL2] novohiocin®] $H+¥ mEc-brothel] 713k 3 35Tl A 244]
b St vk Ak S vl 0.1 mL-S MacConkey sorbitol agaroll #<E3}e] 35Tl A
1841 7F w3t} Sorbitols #3134 &= FAAFS FHse] EMB agar o &3l
35Tl 2443F wike aFQATh =4 S54 FEe A2 F=e F8ko] nutrient agar
o %7 35Tl 244k wlF F(26) API20EE G3le] g dS I13tATh?27). o] %
0157 F¥-5 AH&ste] 4y S ZASIAL 01570 gld w2 H79 HIANE S 3t

HEFEAS 3FATH6).

3. 2% 2 nF

7}. Biogenic amines¥} aflatoxin

AeuFE Axs dedxd 2 T4 9% 18F 9 aminesE #4138 A3+ Table 7]
A ABEATEH AEA oA EAA ol 3= tyramine A& 4F 0|4 histamined 2ol 4]
v AEH oY tyramined histamine?] H it UFE aminesol] W E vl Ao =
ERG T Amines 413 & 40 mg/2 A o) sl A &= AA o FalsichE Hare] oJtH 18F
o] ATHdE amines T W EAVE WA ZFUATHET). Table 80148 o] F aflatoxin
e 16F el PR (01-43 pg/ke) o & AEHAOU 2F9 9F AN5e 4
o] 3 &3AAQ 10 pe/kg ol HEH AT

o A

iz

£y v‘g__zjl-

e
o,

I 2 i R T

Table 891419} Zo] coliform bacteriat 1829 ¥4 5 959 gl 10° CFU/g °|F
AzHgonz AFIAAZ A AR AR AZNEY, Bacillus cereus= 10°
CFU/g ol’o] 4&9 f4elA 4 AZE 0o (Table 8), |52 Bacillus cereus® &4
A (Table 9). Staphylococcus aureus, Salmonella spp., Escherichia coli O157:H7< 18

T BAA AEH A duTt
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Table 7. Determination of biogenic amines in home-made Doenjang fermented

with traditional Korean Meju

Sample Biogenic amine (mg/100 g) -
No." TRY 2-PH PUT CAD AG. HIS TYR SPD SPM ’
1 280.8 NA 270.0 97.27 NA NA 138.7 NA 694.0 5.0
2 NA NA NA NA 66.1 NA 618.0 NA NA 4.8
3 NA NA 362.9 74.32 NA NA NA NA NA 49
4 NA 9.3 NA NA NA NA NA NA 342.7 5.6
5 6.7 77.0 NA NA 2.52 NA NA NA 286.6 6.1
6 NA NA 53.0 56.39 NA 143.48 NA NA NA 6.5
7 NA NA NA NA 550.8 NA NA NA 694.0 57
3 NA NA 155.7 41.65 NA NA NA NA 973.0 5.6
9 NA NA NA NA NA 193.10 NA NA 543.7 6.5
10 NA 870.5 35.2 NA NA NA 423.1 62.3 NA 55
11 NA 618.89 NA NA NA NA NA NA NA 53
12 2215 NA NA NA NA NA NA NA NA 5.0
13 NA 3114 29.3 NA NA NA 338.3 NA 418.9 5.8
14 NA NA 5756 NA 62.4 NA NA 380.4 NA 5.8
15 NA NA 429.3 323.6 NA NA NA 768.0 NA 54
16 113.0 NA 38.1 NA NA NA NA NA NA 6.2
17 NA NA 195.2 39.0 336.4 NA 434.6 NA 787.6 6.0
18 NA NA NA NA NA NA 133.3 NA NA 52

UThe origin of each sample was listed in Table 1.

2)pH was expressed as mean values of triplicates.

Abbreviation: TRY, Tryptamine; 2-PH, 2-Phenylalanine; PUT, Putrescine; CAD, Cadaverine;
AGA, Agmatine; HIS, Histamine; TYR, Tyramine; SPD, Spermidine;SPM, Spermine
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Table 8. Determination of foodborne pathogenic organisms and aflatoxin in

home—made Doenjang fermented with traditional Korean Meju

Bacillus cereus  Staphylococcus — Escherichia coli Salmonella Total
Sample Coliform (CFU/g) aureus (CFU/g) O157:H7 (CFU/g) spp. (CFU/g) aflatoxin
No." (CrU/e) MYP® ppt T ysar AT e i
test test test ('u & g)
1 1.33x10" - - - - - - - L9
2 2 _ _ _ — — - - 11.9
3 - - - - - - - - 10.8
4 - - - - - - - - 3.1
5 - - - - - - - - 0.9
6 - - - - - - - - 0.8
7 4.63x10* 2.0x10° - - - - - - 43
8 1.9x10° - - - - - - - 1.7
9 9.47x10° 1.27x10* - - - - - - 0.6
10 347x10° - - - - - - - 0.1
11 1.23x10" 6.67x10" - - - - - - 3.2
12 3.27x10° - - - - - - - 1.7
13 - 4.67x10° - - - - - - 2.3
14 4.43x10° - - - - - - - 2.6
15 3.9x10° - - - - - - - 2.0
16 - - - - - - - - 1.4
17 - 2.67x10° - - - - - - 2.3
18 - 1.67x10° - - - - - - 13
UThe origin of each sample was listed in Table 1.
“not detected; Mannitol egg yolk polymyxin agar plate;
YBaird-Parker agar plate; 5)MacConkey sorbitol agar plate; 6)1\/131<:Conkey agar plate
Table 9. Identification of Bacillus spp. with API 50 CHB
5 APT test
Sample No.
Identification 9% ID T Index
7 Bacillus cereus 1 94.8 0.74
9 Bacillus cereus 1 98.9 0.95
11 Bacillus cereus 1 99.6 0.95
13 Bacillus cereus 1 99.5 0.82
7 Bacillus mycoides 66.7 0.96
Bacillus cereus 1 30.3 0.91
18 Bacillus cereus 1 81.1 0.95
Bacillus mycoides 16.1 091

UThe origin of each sample was listed in Table 1.
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Material haterial
{saybean) (soybean)

v
F:u' 5-6 hours
Coaling Soybean @

Sterilization] 121 °C 80 min
Molding -
¢ |Inoculation of starter

S0°C. 1.2 days Cuffivafion | 25-30°C. 2-5days |

Cultivation

Fermentation | For 2 months under ambient temperaturs 28-30°C 2 days
{Matural micro-flara are growing)
Drying 50°C 20 hours

Starter Waju

I%-C—-\M_ Natural Afaier

7]
h=) []
a Adding salt solution
T e ngesteohtn E e— Adding 15 % salt solutian
e 0~
£t For 3-4 morths ez :
% E Fermentation | under ambient temperature Eﬁ Fermentation | 30°C 1 month
= i2
o ‘b b C =
w L]
. few ths under t . PE

¥ Fermentation z;rbirl,nmp?;l;:lﬁl Fermentation | 30°C 1manth

2\ \:

Traditional Deenjang Modified Doenjang
A B
Fig. 11. Schematic diagram for making Deonjang.
v #s A

o} Ao A
APtE 18S rRNAE sequencingdt 9 sequences BLAST searchdlo] &139dar ALt

216S rRNAZ sequencing 3t 3 sequenceE BLAST searchdlo] 3-913}9]t}.

1) o A& =
Setsuko 5 (14)9] ®WW-S #83l9 Fig. 13 Zo] A 100 gol Aol 86.7% ethanol

150 mLE H71sle] 65TColA 1A3F 5o =53 & o ZA/FELS YA 65% ethanol® 2



o] WHe 253 U5 filter paper® filteringdt & 1 o] A58 Fale] 4000 xgof A 208

ST YA EE S e de 60TAA #Hebss & 90% methanolZ ¢3s] &

o]3}3k o] e tpA] At AXAA & 100 mLZ &85

2y 0 AR AEE Fig. 29 7o) o]LusFX(15)5 oLty B, AAsg). =
ol WHFXA amberlite IR-1203} &9°]2> w3A amberlite IRA-4002 274 2 cm, 2
o] m® columnd] ZRAA = AR AA | ALgEATE FEF A EE amberlite IR-120

3} ambertlite IRA-4000] =2Fdl = A A3 B3FAZl & thA] 200 mLe FFF= washing=
gto] FEE BF 93 = fFYPY BAARE AMESIYleH, e HPLC #
A %27 instruments: Waters Co. 600E Model; column: Sugar-Pak [ column (6.5x300
mm); column temperature: 90C; mobhile phase: Ca EDTA buffer (50 mg Ca-EDTA/1 L
dH:0); flow rate: 0.5 mL/min; detector: refractive index detector (RT Model 410)¢} 2T}
fre] ob e .= A4ke: amberlite TR-120°] &3¢ 75 2 N NH.OH 150 mL& A]A3] &&A2l

i

T 7S AZx3e] 0.1 M lithium citrate buffer (pH 2.2) 2 mLZ &3 A A o}n| =225
217] (Biochrom 20)Z #1319t}
H3dbd 737142 amberlite IRA-4000] &2d F-37-8 1.5 N (NH)2COs 150 mL=Z A A

S ]y Ax3F] P.0s7F £ desiccatord] 3 F<F WA S thE- diehtyl ether 20

™
rlo

mL= £33k & HPLCZ F43ow, B4 % instruments: Waters Co.; column:
RSpak KC-811 (P8.0x300 mm); column temperature: 40C; flow rate: 1.0 mL/min; mobile
phase: eluent 0.1% HsPO./dH:0; detector: model RI (differential refractive index detector)
oF 2t

b f{7]4ke Kageyama(16) HHol| F3lo] A=A 10 gol & 20 mLE #7185
mixingdF ¥ filter paper® o]#dle] ¥4 AmE AFEEA oW AlZo| 2% H-SO.E
01%¢ H=7F S A 713t pore size’} 0.45 ym%]l membrane filter= o33k & GC=Z &4
stk GCo 4 Z7€ instrument: GC-Hewlett-Packard 598011; column: 10% PEG

6000°] S=Z¥ 2 m glass column; detector®} injector temperature: 200C; column

temperature; 170°C; carrier gas: He; flow rate: 0.9 mL/min®} #t}.
vl S A A 2

glolH o] EHA A= IBM SPSS Statistics 19 Z 2138 o] &3l EAHEA-S 2 A3

% p<0.05 == 4 Duncan’s multiple range test® Zt A #Z 7o #9438 A=3A).
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vt pH 54

A& 5 g 75 25 mLE 83t &3t Azl & Whatman No. 22 o ¥3}o] Kim
=(28)9] Wl wg} pH meter (Thermo Fisher Scientific Inc., Orion* 5-Star Plus pH
Benchtop Meter) = =4 3}t

A}. Biogenic amines# aflatoxin 4}

(1) Biogenic amines

(7} Al ¢k

Biogenic amines®] ¥+% 9% tryptamine hydrochloride (TRP), 2-phenyl-ethylamine (PHE),
spermidine trihydrochloride (SPD), putrescine dihydrochloride (PUT), histamine dihydrochloride
(HIS), cadaverine dihydrochloride (CAD), spermine tetrahydrochloride (SPM), tyramine
hydrochloride (TYR), agmatine sulfate (AGM), acetone< Sigma - AldrichA}e] A& AF&31%
t}. Dansyl chloride™ Flukar}l, sodium hydroxide, sodium hydrogen carhonate, ammonium
hydroxide®} perchloric acidi= Junsei ChemicalsAte] 19 AlFS AR89 SY, acetonitriled}

ammonium acetate= MerckAFe] HPLCE 5w ARE3Sth

ANBE 5 g FHole]l WEZEF=E&Y (internal standard; 1.5.)91 1, 7-diaminoheptane (0.1
mg/mL)°¢| 3 = 713k & A 33 3000 xg, 4T ol A
AAE-ZZ 1087 3] =R e ar @Akl vhA] 0.4 M perchloric acid 10 mLE 7}
?le] FzpS whEsle] A Az 33 25 mLe perchloric acid solutiond Whatman
filtker paper No. 12 oj¥3sle] FF3AUTE  Dansyl chlorideE o] 83 FEA43+
Ben-Gigirey 52 W07 we} &3 3289 9 F&58d9 2474 1 mLE v 29 A
e 3kt sodium hydrogen carbonate (NaHCO3) 300 uL¥} 2M NaOH 200 uL& 7}
3l U}5 dansyl chloride €942 2 mL 7}8e] &33F 3 wl = &o] 40T A 455 Fot
HES Al Y, dol ?li= dansyl chlorideE Al A3l 9138k 25% amonium hydroxide 100 uL

E #7138 3 acetonitrileE )83} volume®] 5 mL A 3dFo] 3000 xg, 108 =<+ U4

PR oH, 2 A5 RS 0.2 ym—pore-size filter® ]33+ AL A dgh oz A& Th

e
do
i
<
™~
=
ko]
=
a
=
@]
3
)
&
[N
—_
<
5
t_*

@ HPLC &4 =4
AAE 04 M perchloric acid® FZ3}aL 1,7-diaminoheptane (0.1 mg/mL)-& W 5F-3E 5
o2 &3 196 dansyl chloride oFAER oz FEA8s & HPLC (UV 254 nm)= #2438

Gk FYZE LS Supelco column (4.6 mmx250 mm, 5 gm particle size)E AF&3F 3, 75
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2 1 mL/min®| %1t}

(2) Aflatoxin
7B AleF & 7]7]
A9k Neogen Corp. WellsAboll Al 9 &te] AL-&3}

At A efe] F-A1E aflatoxin HRP blue conjugate solution, K-blue substrate solution, red

I

= aflatoxin® AHFENS 93 =

stop solution, aflatoxin controls (0, 5, 15, 50 ppb)e]tl. F aflatoxin® A #HEAS 93]
ELISA reader (Infinite M 200, TECAN)E o] &3} %t}
L) A

A& 10 goll 709% MeOH 50 mLE #H7Fste] 2-3% &9 i+ 4 38lA|7]3. Whatman filter

—~~

paper No. 2% o]3}3%F & Neogen veratox kit # 80302 o] &3&to] A3t}

3. 43 & uF
b a4 AA
(1) 12 ¥
(7}) Protease activity =4

AEvFol A 23k 5F2 At 9 Aspergillus oryzae ] 2 Bacillus subtilis TKSP

[N}
g
(ld
£
o

¥ = 79 protease activity®E =A% A= Fig. 11-Fig. 173 2t}

W APA e B8 g2 T7R ol 89 Aspergillus oryzae J9F AEuW|FolA] EEld AR
i 45% T strain 24, 60, 702] halo zone®] =77} FAFSFS oW, strain 249+ 159] halo
zone Z7|5= 27°C, 2943 Wi AE el Ao yEhbA @gkort 28TelA 143 Al
S Wo = halo zoned] Z7|E ¥l =ZA Ve

Fig. 11. Halo zone of strain 24.
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Fig. 13. Halo zone of strain 60.

Fig. 14. Halo zone of strain 70.

_54_



Fig. 15. Halo zone of strain 15.

Fig. 16. Halo zone of Aspergillus oryzae ].

Fig. 17. Halo zone of Bacillus subtilis TKSP 24.
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(2) Wl g & colony? 7] W3t 2 A5 HAA

Hi k- Bl wj 7]t we} colony ] =27] W3k H owjF[o] FAA colonyd HA (F+,

o] AFHAEAANE AHE A3 Fig, 11-Fig. 173 o] wg2% 27T 28Tl A 3¢
b vieEsk colonyd Z7)7F 74 Zlow, Table 10014 ¢ 2o colony e #sdA A3 A
oA gk 45 wF F 15, 24, 42, 60, 709 wF9 colony WAI7F Eghow,
Aspergillus oryzae ]9 Bacillus subtilis TKSP 249] colony A7} w4 £& Aoz 1}

5
Bk

Table 10. Flavor and colony size according to the culture temperature and time

Culturing temperature (C), culturing time (days), and colony
. size (mm)
Strain 27C 28°C Flavor
1 2 3 4 5 1 2 3 4 5
15 38 20 69 good
24 25 16 good
2 44 42 good
60 20 10 good
70 22 15 good
Aspergillus oryzae ] 16 good
Bacillus subtilis 17 good
TKSP 24
(2) 22 A4
7h &A=
Az s A 3ufel =eEEtes 15% 7Fatel 30Tl 143 TaAz F
AAE FYskley, YRS vA] 30Tl IRERE B SA4AZ $- 10T 3 nas

Atk wF g2 @A Aze] ARgE w2 Table 113 20
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Table 11. Doenjang fermented with different Mejus

Code of Doernjang

Mixing ratio of Meju
for making Doenjang

Strains used for making Meju

Bacillus subtilis TKSP 24 (B)

m o A MR~ U

N o~ o~ o~ o~

Aspergillus oryzae ] (A)

Strain 24 (S24)
Strain 42 ($42)
Strain 60 (S60)
Strain 70 (S70)
Strain 15 (S15)

B:A

B:S24
B:S42
B:S60
B:S70

AB

111
111
111
111
111
1:1:1
1:1:1
1:1:1
1:1:1
1:1:1

AC

AD

AF

ABC
ABD
ABE
ABF
ABG

B:A:S24
B:A:S42
B:A:S60
B:A:S70
B:A:SI5

Fig. 1834

7EE

Zow AmdFol 229 A

=

Ao et S A

28 o]
R

Fel et AbREH,

S

A

Efuton, 3F2] HFE o
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Fig. 18. Doenjang fermented with single strain inoculated Meju.
Al Bacillus subtilis TKSP 24; B: Aspergillus oryzae J;
C: strain 24; D: strain 42; E: strain 60; I strain 70; G: strain 15

ﬂs‘?ﬁ«
Fig. 19. Doenjang fermented with two different types of Meju.
H: Bacillus subtilis 'TKSP 24+Aspergillus oryzae J,
I: Bacillus subtilis 'TKSP 24+strain 24;
J: Bacillus subtilis TKSP 24+strain 42;
K: Bacillus subtilis TKSP 24+strain 60;
L Bacillus subtilis TKSP 24+strain 70
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Fig. 20. Doenjang fermented with three different types of Meju.
M: Bacillus subtilis TKSP 24+ Aspergillus oryvzae J+strain 24;
N: Bacillus subtilis TKSP 24+ Aspergillus oryzae J+strain 42;
O: Bacillus subtilis TKSP 24+Aspergillus oryzae J+strain 60;
P Bacillus subtilis TKSP 24+Aspergillus orvzae J+strain 70;
Q: Bacillus subtilis 'TKSP 24+Aspergillus oryzae J+strain 15

. A5

12 AAFoz Axd 94 B @dAbE Table 1294 Zow] A F9k 25 Aot
TE T35t Ax3s 9% (ABC-ABG)S ds5dF= Axd 9% (A-GF Mod T2
AP ElFE E3ete] Az 94 (AB-AR)RU W5 AA AErt A4 Uk

FE &5l Axd 94 (ABD)S] #siA A7t 7P w2 AL
w9} Aspergillus oryzae JHFF, 429 w5 E3tsle] Az H
2ol #e Hrbe M =2 A4 58S £ panele] 49 ol o, AytHlFet AR 2F

7)o WFE &3t AxdT @Y (ABGO #HeH 7= 5

AW F 1 Be A4 548 F panelo] 380l v,

M| F=2b Aspergillus oryzae JHF 2 1569 WF Z& 42¥ WFE E33lo] A %3
@0 Tzt AsvFE Ax3 53 AFdAuT o 4¢3 FuE Ueldon, o=

ey e T S T 95%0°1 Ardkal Sls= Bacillus subtilis 2]l €3]
=



iy

A8 AAYE ). Aspergillus oryzae ] =8 (A) 32 Bacillus subtilis TKSP 24# 5

9} Aspergillus oryzae JHFE &&3dlo] A% I (AB)S gvdt dE59#9 &y v}
EAY dE w49 A WAIE Usd e ARPgT S 53] 1569 52 429 et
28 Mucor racemosus™lF% B3-S Azxd o Fvel AE5dAe] 53 ERA gkt
Fo AT = QT ol B Ao g dAo 2 ouE Fojdlvta AR E
Table 12. Sensory characteristics of Doenjang fermented with various Mejus
Tast Smell
Code of Doenjangl) ase e Characteristics
MeanzSD Mean+SD
Y a abed traditional flavor
C-1 7.1+2.07 5.7+1.14 o
A 5.4+0.58% 4.6+1.5% salty flavor
B 39+153" 2.6+0.71° sweet flavor
C 3.9+0,58" 2.8+153® off-flavor
D 5.4+1.53% 460,96 no flavor
E 4.4+ 096" 4.4+0.96%" bad flavor
F 5.9+0.96% 4.4+2 31 % good flavor
G 5.9+.0.89™ 4.6+0.96™% good flavor
AB 5.7+.0.96™ 4.6+1,53°% good flavor
AC 4.4+ 0.96° 3.6+0.96°% bad flavor
AD 6.9+.0.96° 4.9+1 537 sweet flavor
AE 5.1+.0.96™ 5.1+0,58™% less aged flavor
AF 6.9+0.96° 5.9+1,15™ traditional flavor
ABC 5.9+0.58% 5.4+(.96% traditional flavor
a abe traditional flavor
ABD 75+1.50 6.4+0.71 (salty stell)
ABE 5.9+1.15% 5.9+2,12% traditional flavor
a ab Doenjang flavor
ABF 6.9+1.53 6.9+1.50 (salty sl
a a Doenjang flavor
ABG 75+0.58 75+1.53 (salty sl
F-value 2,850 4.557%*
% 1 p<0.01

YCode description of Doenjang was shown in Table 11.
“Home-made Doenjang fermented with traditional Korean Meju (sample 8 in Table 2)

% protease®] A7}t colony ] #eHAIE Fdlo] 7E
of S uFE MAZFAY. AA 75 Bacillus subtilis TKSP 24, Aspergillus oryzae
J, Mucor racemosus (strain 15), Penicillium chrysogenum (strain24), Mucor racemosus
(strain 42), Cladosporium uredinicola (strain 60), Penicillium fellutanum (strain 70)°]% 2.

W, A4 w#F9 4714 49L Table 13-199F 2t}
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Table 13. 16S rRNA sequence of Bacillus subtilis TKSP 24

1 ggacgaacgc tggeggegteg cctaatacat geaagtcgag cggacagatg ggagcettget
61 ccctgatgtt ageggeggac gggtgagtaa cacgtgggta acctgeetgt aagactggea
121 taactccggg aaaccgggec taataccgga tggttgtttg aaccgeatgg ttcagacata
181 aaaggtggct tcggetacca cttacagatg gacccgegge geattageta gttggtgagg
241 taacggctca ccaaggegac gatgegtage cgacctgaga ggetgatcgg ccacactgge
301 actgagacac ggcccagact cctacgggag geagcagtag ggaatcttce geaatggacg
361 aaagtctgac ggagcaacge cgegtgagte atgaaggttt tcggatcgta aagctetgtt
421 gttagggaag aacaagtgce gttcaaatag ggcggcacct tgacggtace taaccagaaa
481 gccacggceta actacgtgee agcagecgeg gtaatacgta ggtggeaage gttgtecgga
541 attattggge gtaaagggct cgecaggeggt ttcttaagtc tgatgtgaaa geccccgget

601 caaccgggga gggtcattgg aaactgggga acttgagtge agaagaagag agtggaattc
661 cacgtgtage ggtgaaatge gtagagatgt ggaggaacac cagtggegaa ggcgactcte
721 tggtctgtaa ctgacgcetga ggagegaaag cgtgggoage gaacaggatt agataccctg
781 gtagtccacg ccgtaaacga tgagtgctaa gtgttaggge gtttccgece cttagtgetg
841 cagctaacge attaagcact ccgectgggg agtacggtcg caagactgaa actcaaagga
901 attgacggge goccgeacaa geggtggage atgtggttta attcgaagea acgcegaagaa
961 ccttaccagg tcttgacatc ctctgacaat cctagagata ggacgtecee tteggggeca
1021 gagtgacagg tggtgcatgg ttgtcgtcag ctegtgtegt gagatgttgg gttaagtece
1081 gcaacgagcg caacccttga tcttagttge cagceattcag ttggecactc taaggtgact
1141 gccggtgaca aaccggagga aggtggooat gacgtcaaat catcatgeec cttatgacct
1201 gggctacaca cgtgctacaa tggacagaac aaagggcage gaaaccgega ggttaageca
1261 atcccacaaa tetgttctca gtteggatcg cagtetgeaa ctegactgeg tgaagcetgga
1321 atcgctagta atcgeggatc agcatgeecge ggtgaatacg ttccegggece ttgtacacac
1381 cgeccgtcac accacgagag tttgtaacac ccgaagtcgg tgaggtaacc ttttaggage
1441 cageccgecga aggtgggaca gatgattggo gtgaagtcgt aacaaggtag cegt

Table 14. Sequence of internal transcribed spacer of Aspergillus oryzae ]

1 tccgtaggtg aacctgegga aggatcatta ccgagtgtag ggttectage gageccaacc
61 tcccaccegt gittactgta ccttagttge tteggeggec ccgecattca tggecgeegg
121 ggegctctcag ccecgggece gegeocgecg gagacaccac gaactctgte tgatctagtg

181 aagtctgagt tgattgtatc gcaatcagtt aaaactttca acaatggatc tcttggttce

241 ggcatcgatg aagaacgcag cgaaatgcga taactagtgt gaattgcaga attccgtgaa
301 tcatcgagtc tttgaacgca cattgcgeee cotggtattc cgggeoocat gectgtecga
361 gcgtcattge tgeccatcaa geacggcettg tgtgttggot cgtegtecee tetecggees
421 ggacgggccc caaaggeage ggeggeaccg cgtecgatce tcgagegtat gggoctttgt
481 caccegetet gtaggecegg ceggegettg ccgaacgcaa atcaatcttt ttccaggttg
541 acctcggatc aggtagggat acccgctgaa cttaagcata tcaataagcg gaggaaaaga
601 aaccaaccgg gattgccte
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Table 15. 18S rRNA sequence of Mucor racemosus 15

1 tccgtaggtg aacctgecgga aggatcatta aataatcaat aatcttggct tgtccattat
6l tatctattta ctgtgaactg tattattatt tgacatttga gggatgttcc aatgttataa
121 ggatagacat tggaaatgtt aaccgagtca taatcaggtt taggcctggt atcctattat
181 tatttaccaa atgaattcag aattaatatt gtaacataga cctaaaaaat ctataaaaca
241 acttttaaca acggatctct tggttctcge atcgatgaag aacgtagcaa agtgcgataa
301 ctagtgtgaa ttgcatattc agtgaatcat cgagtctttg aacgcaactt gegctcattg
361 gtattccaat gagcacgect gtttcagtat caaaacaaac cctctatcca acttttgttg
421 tataggatta ttggggocct ctcgatctgt atagatcttg aaatccctga aatttactaa
481 ggectgaact tgtttaaatg cctgaacttt tttttaatat aaaggaaagce tcttgtaattg
541 actttgatg gggcctccca aataaatctc ttttaaattt gatctgaaat caggegggat
601 tacccgctga acttaagcat atcaataage ggagga

Table 16. 18S rRNA sequence of Penicillium chrysogenum (strain 24)

1 cctecgagtg atgcatctgg gtcacctece accegtgttt attttacctt gttgettcgg

61 cgggeecgee ttaatggeeg ccggggegct tacgeccceg ggeocgegee cgacgaagac
121 accctcgaac tctgtctgaa gattgtagtc tgagtgaaaa tataaattat ttaaaacttt
181 caacaacgga tctcttggtt ccggeatcga tgaagaacge agcegaaatge gatacgtaat
241 gtgaattgca aattcagtga atcatcgagt ctttgaacge acattgegece cectggtatt
301 ccggggeeoca tgectgtecg agegtcattt ctgecctcaa geacggettg tgtettgooc
361 cccgtectee gatccecggee gacgggcccg aaaggeageg geggeaccge gtecggtect
421 cgagcgtatg gggctttgtc acccgctetg taggeocgge cggegettge cgatcaacce
481 aaatttttat ccaggttgac ctcggatcag gtagggatac ccgetgaact taagcatatc
541 aataagcgga ggaaatcatt accgagtgag ggecctctgg gtccaaccte ccaccegtgt
601 ttattgttac cttgttgett cgegggecge ctttaactgg cegecgggee gocttacgee
661 cgggeegege cgeaaaaacc ccaacaatge tctgtaaata tggtacggag ggaaaaaata
721 aattatgtta aactttaaac accgggattc cttggtttcg geatccatga agaacgcacg
781 aaatgcatag tatgtgaatt tgcaattcat gaatcatcag tcttgaacge attggtcctg
841 gtattccggg gggeatgtgg gtcgaacgat catttegete taacgcetggt gtttggacta
901 cccctecate ccggggaatg gtcgtaatga tattggttgt ac

Table 17. 18S rRNA sequence of Mucor racemosus 42

1 ccgtaggtg aacctgcgga aggatcatta aataatcaat aatcttgget tgtccattat
61 afctattta ctgtgaactg tattattatt tgacatttga gggatgttcc aatgttataa
121 gatagacat tggaaatgtt aaccgagtca taatcaggtt taggectggt atcctattat
181 atttaccaa atgaattcag aattaatatt gtaacataga cctaaaaaat ctataaaaca
241 cttttaaca acggatctct tggttctcge atcgatgaag aacgtagcaa agtgegataa
301 tagtgtgaa ttgcatattc agtgaatcat cgagtctttg aacgcaactt gegctcattg
361 tattccaat gagcacgect gtttcagtat caaaacaaac cctctatcca acttttgttg
421 ataggatta ttggggocct ctcgatctgt atagatcttg aaatccctga aatttactaa
481 gcctgaact tgtttaaatg cctgaacttt tttttaatat aaaggaaagce tcttgtaatt
541 acttigatg ggecctccca  aataaatctc ttttaaattt gatctgaaat caggcgegat
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Table 18. 18S rRNA sequence of Cladosporium uredinicola (strain 60)

1 gggetagtga ccggtctace accgggatgt tcataaccct ttgttgtccg actctgttge

61 ctceggggeg accctgectt cgggegegos  ctecgggtgg acacttcaaa ctettgegta
121  actttgcagt ctgagtaaac ttaattaata aattaaaact tttaacaacg gatctcttgg

181 ttctggeate gatgaagaac geagegaaat gegataagta atgtgaattg cagaattcag
241  tgaatcatcg aatctttgaa cgcacattge geccectggt attcegggee geatgectgt
301 tcgagcgtca tttcaccact caagectcge ttggtattge geaacgcggt cogocgegtg
361 cctcaaatcg accggctgge tcttctgtce  cctaagegtt gtgeaaacta ttcgctaaag
421 ggtettcgge aggctacgee gtaaaacaac cccatttcta aggttgacct cggatcaggt
481 agggataccc gctgaactta agcatatcat agcccggagg aatcgttacg agtgaccegg
541 gtctacccecg gggaaggttc ataacctttg  ttggeegaat ctgttggetc ggggocgact

601 tgccttcgge gooooooctc ggoooooaaa cttcaaactc tggea

Table 19. 18S rRNA sequence of Penicillium fellutanum (strain 70)

1 aaggatcatt actgagtgcg ggccctetgg gtccaaccte  ccaccegtgt atacttaccg
61 tgttgcttcg gegggocege ctgecaggee goeggggaac aaccgeeccc gggeccgege
121 ccgecgaaga cceccacgaa ctetttctac cttgeagtct gagegataag cataaattat
181 taaaactttc aacaacggat ctcttggttc cggeatcgat gaagaacgca gegaaatgeg
241 ataagtaatg tgaattgcag aattcagtga atcatcgagt ctttgaacgc acattgegec
301 ccctggtatt ccggggooca tgectgtecg agegtcatta ctgecctcaa geceggcttg
361 tgtgttggoc gecgoccece cggggocgos cccgaaagge ageggeggca cogegteegg
421  tectcgageg tatgggectt tgtcacccge cegtaggece ggecggegee cgecgacece
481 ctccaacctt tttttttcag gttgacctcg gatcaggtag ggatacccge tgaacttaag
541 catatcaata agcggaggaa aagaaaccaa cagggattge cctagtaacg gegagtgaag
601 cggcaagagc tcaaatttga aagctggeee cctegggece cgceattgtaa tttgcagagg
661 atgcttcggg cgtggecect gtetaagtge cctggaacgg gecgtcagag agggtgagaa
721 tcccgtatgg gatggegtge ccacgeccgt gtgaagcetee ttcgacgagt cgagttgttt
781 gggaatgcag ctctaaatgg gtggtaaatt tcatctaaag ctaaatattg geeggagacc
841 gatagcgcac aagtagagtg atcgaaagat gaaaagcact ttgaaaagag agttaaaaag
901 cacgtgaaat tgttgaaagg gaagcgcttg cgaccagact cgecccaggg gttcaaccgg

961 ctttcgggee ggtgtacttc ccccgggecg ggocagegte ggttttggcg gocggtcaaa
1021 ggecectgga atgtaacgee ceceggggeg tettatagee aggggtgcca tgeggeecge

1081 cgggaccgag gaacgegett cggctcggac getggcataa

759 #FE ol gstel AxF BF 1759 Feloblwd, fel9, f714e] BEE Table

20-229} 2o}, w@ub (89 2 fE obvlweih)s yehE AE SR ¥ & Table 20, 21
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Table 20. Composition of free amino acids in Doenjang fermented with various

Mejus (mg/100 g)

Free AA. Sweetness Umami

gggnejang Thr. Ser. Gly. Ala. Lys. Sum Asp. Glu. Cys. Sum
A 3.7 54 10.0 472 28.2 95 4.7 63.8 0.7 69.2
B 474 59.0 288 100.5 84.0 319.8 16.8 1634 - 180.2
C - 8.0 30.7 126.3 63.8 2289 6.2 126.7 0.3 133.2
D - 3.1 371 147.3 80.6 268.1 9.1 168.6 - 177.6
E - 59 32.6 1523 65.1 255.9 43 1434 - 147.7
F 60.3 38.8 448 103.7 100.2 347.8 920 272.7 1.1 365.8
G 0.0 5.1 36.6 138.8 76.6 257.2 82 158.6 - 166.8
AB 55.6 694 373 106.7 98.9 368.0 39.7 243.9 - 283.6
AC - 7.7 30.9 1284 62.0 229.0 13.3 132.7 - 146.0
AD - 42 29.7 1149 66.3 215.2 10.5 1411 - 151.6
AFE 41.1 49.7 253 87.7 67.8 271.7 321 1739 - 206.0
AF 20.0 94 134 49.9 279 120.6 7.2 62.9 - 70.1
ABC 233 30.7 17.2 67.7 545 1934 13.2 100.0 - 113.1
ABD 47.7 399 29.8 95.2 83.1 295.8 31.6 197.0 - 228.6
ABE 369 43.1 233 60.0 68.7 232.0 36.0 157.9 - 193.9
ABF 385 484 229 62.8 694 242.0 349 1511 - 186.0
ABG 42.5 509 242 75.1 67.3 260.0 40.5 168.9 - 209.4
Mean 245 282 279 979 68.5 247.0 235 154.5 0.1 178.2
ree ALA. Bitterness Other taste

gggnejang Met. Ileu. Leu. Sum Tyr. Phe. Val. His. Pro. Sum
A 171 521 95.9 1651 2.1 51.2 44.6 45 10.0 112.3
B 26.0 81.0 1484 2554 10.3 80.9 77.8 6.2 44.6 219.9
C 27.2 892 146.9 263.3 1.3 83.5 96.8 04 29 184.9
D 25.7 95.2 160.7 281.6 24 81.5 1084 0.3 429 235.5
E 322 1151 194.7 342.0 1.2 91.8 1153 0.3 58 214.4
F 30.6 112.0 180.0 322.6 9.5 78.6 108.9 35.0 67.5 299.6
G 29.5 102.6 176.8 308.9 12.1 62.3 104.5 0.3 251 204.3
AB 359 103.6 186.9 326.4 9.6 89.0 105.1 18.3 60.4 282.5
AC 284 93.5 157.4 279.4 0.5 84.9 96.9 0.1 0.6 183.0
AD 30.2 97.5 167.5 295.3 1.0 755 9.4 0.3 33.1 206.3
AE 26.2 76.9 139.7 242.8 8.0 7.3 74.4 0.1 426 132.5
AF 17.0 499 87.1 1540 1.2 45.8 49.6 - 7.7 104.3
ABC 195 554 104.5 1794 0.8 57.4 58.7 14.6 324 163.9
ABD 30.8 91.7 169.1 291.6 0.4 61.2 93.5 0.3 518 207.2
ABE 248 69.7 133.4 227.8 9.8 71.0 71.5 17.5 37.6 207.4
ABF 239 73.4 139.1 236.4 122 69.3 74.5 171 37.6 210.5
ABG 23.0 73.3 131.1 227.5 9.8 58.0 72.9 18.0 419 200.6
Mean 264 84.2 148.2 258.8 54 67.6 85.3 7.8 320 198.2

UCode description of Doenjang was shown in Table 11.
Abbreviations: Thr., Threonine; Ser., Serine; Gly., Glycine; Ala., Alanine; Lys., Lysine; Asp.,
Asparatic acid; Glu.,, Glutamic acid; Cys., Cysteine; Met, Methionine; Ileu., Isoleucine; Leu.,
Leucine; Tyr.,, Tyrosine; Phe., Phenylalanine; Val., Valine; His., Histidine; Pro., Proline
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Table. 21. Composition of free sugars in Doenjang fermented with various Mejus

(mg/100 g)
Coléle of 2; . Sucrose Maltose Glucose Galactose Fructose Sum
A 9.66 1.61 - 235 6.10 19.72
B 16.68 - - 23.71 61.26 101.66
C 9.87 0.38 - - 10.31 20.56
D 3.61 0.44 14.05 - - 18.11
E 36.95 - - - 31.75 68.71
F 791 - - - 55.99 63.89
G 6.26 051 0.00 - 6.42 13.19
AB 12.24 - 12.20 - 120.93 145.37
AC 5.82 - 1.26 - 14.58 21.66
AD 15.07 - 123 - 11.41 27.70
AE 38.31 - 557 - 76.52 120.40
AF 1.25 - 2.01 - 33.24 36.50
ABC 33.87 - 10.59 - 102.13 146.59
ABD 16.78 - 814 - 95.21 120.12
ABE 120.90 - 93.68 - 72.88 287.46
ABF 27.78 - 13.28 - 114.98 156.05
ABG 260.76 - - 155.08 80.18 496.02
Mean 36.69 017 953 10.66 52.58 109.63

YCode description of Doenjang was shown in Table 11.

Table. 22. Composition of organic acids in Doenjang fermented with various Mejus

(mg/100 g)
Non-volatile organic acid Volatile organic acid

P | o | S | Smpe | k| A | e | e | B | s
A 0.2 - - 3.1 97.0 20.5 425 14.2 177.5

B - - - 0.9 79.0 - 11.7 65.5 157.1

C 0.2 - - 0.1 271.2 83 29.0 20.7 329.5

D - - - 28 1904 23.6 229 19.9 259.6

E - - - - 168.4 18.0 10.9 7.3 204.6

F - - - 1.0 84.5 2.0 7.8 1.7 97.0

G 0.2 - - 1.1 261.9 1.2 15.7 14.4 294.5

AB 0.2 - - 1.1 165.2 - 8.1 52 179.8

AC - - - - 223.8 - 27.6 20.2 271.6

AD - - - 0.9 154.0 46 145 99 183.9

AE - - - 1.0 152.8 19 94 7.0 1721

AF - - - 21 119.9 1.0 8.8 3.3 135.1

ABC - - - - 133.7 2.7 18.1 3.0 157.5
ABD - - - 7.6 156.9 - - 6.1 170.6
ABE - - - 7.5 142.0 - - 4.1 153.6
ABF - - - 89 208.2 15.5 7.9 - 240.5
ABG 0.8 - - 18.2 94.6 - - 2.9 116.5
Mean 0.3 - - 4.0 159.0 5.8 13.8 12.1 194.18

UCode description of Doenjang was shown in Table 11.
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I Sweettasie I Ymami [ 3 Bitter taste
I Sour taste --#-- Sensory eveluation
6000 - 71
5000 | g ' -
Yo Bl 5.4
4000 - Tw *el. 44
e EX 39 .- !
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i i 1
2000 i
1000 | S
caontrol A B C 3] E

L e o e = =

Fig. 21. Taste compounds and sensory evaluation score in Doenjang

fermented with various Mejus.

Description on the code of Doenjang was shown in Table 11.

Control was the sample no. 8 in Table 1.

I Sour taste --#-- Sensory evaluation

600.0
500.0
4000
300.0
200.0

100.0

0.0

control G AB AC AD AE

N Sweet faste I | fmami I Bitter taste

L T e o e Y = L =}

Fig. 22. Taste compounds and sensory evaluation score in Doenjang

fermented with various Mejus.

Description on the code of Doenjang was shown in Table 11.

Control was the sample no. 8 in Table 1.
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I Sweet taste N | Imami Bitter taste
I Sour taste --#-- Senszory evaluation
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0.0 - = ; ; T =0
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Fig. 23. Taste compounds and sensory evaluation score in Doenjang

fermented with various Mejus.

Description on the code of Doenjang was shown in Table 11.
Control was the sample no. 8 in Table 1.

H}. Biogenic amines¥ aflatoxin

ofN

S o] g3te] Alx3d 17F A4 biogenic amines aflatoxing #2413 A= Table
233 7t} Biogenic amines & agmatine, spermidine, spermine< 17& 7oA ofF A
AZHIAY A9 HEHA &2 Aoz yElWtl  Tryptamine, 2-phenylalanine,
putrescine<- 175 9% 5% 4% A& 2, cadaverine, histamine, tyramines W& &
2] biogenic amine X.t} o] AZEF I}

Tt ol&ste Axd @F F 3dF ST
cadaverine, histamine®] 4.67-4.838 mg/kgl. 2 ¥ AZFHJ o, & v}E 37F & F
2 ABGE 929 biogenic amines’} 15 mg/kg ©l3t= A=HAY. @S5dFAAd 2945
EstvFe e A9 9% 9] biogenic amines’} Fi1F &AL

Z aflatoxine G5l FT= A3 @2 E, F, G Alet 15w F 2 AP 1
2 Az 3 FEE0 AB, ACY T FAE AE AFHA fkow, b
el A, B, C, D9} At 18WF 2 APt 18WF2 EFste] Axd 9320 AD, AE
AFoll A ml &9l 0.2-3.8 ug/kgl. 2 AEHAT Mot 1&dF L AP 2
Azgk 37 W FEY ABC, ABD, ABE, ABF, ABGelA = 4.0-6.6 pg/kg®, W55
277 ERHFEAEGE o Bol HEYAT

Z9t8 o] g3te] A %3 172 A9 biogenic amines aflatoxing #2413 ZA ¥ biogenic
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amines< 40 mg/% A3 2% ©l3F] amines A FH = Ao FalstthE ware] oJ3td
T amines T HEZA#}Z B o d@ FAV HA @Ees ¢ T AN
aflatoxine & &3 % A2 3&3A A2 10ug/kg ©olN HAE=H ARV} 3v% YElYR] ks

SBE B AT BAQ F#g o gste] AU AEAI Ax AL Asene) AR
N
T

ofN
-
o
s
oo
ol
ol
2
o
—_
ﬂ
i)
o
lo
h=]

T
N

=74 A¥= Table 239 z2ow, pH ¥

Fob At 18 FE £330 Axd 2w F EFWFALL) pHE 50-592 5
73 1

Fl Tl AGT 2FNFE EFSto] AT
=

Table 23. Determination of biogenic amines and total aflatoxin in Doenjang using

various Mejus

gg gne]agg Biogenic amine (mg/kg) . f};(i(t;lin i
TRY | 2-PH PUT | CAD AGA HIS TYR SPD SPM (ug/kg)

A 1.62 046 0.31 2.05 0.07 0.35 1.84 0.14 0.1 0.20 5.3
B 149 0.08 Trace 3.76 Trace 4.70 0.06 0.08 ND 0.40 54
C 0.38 0.86 042 3.95 0.05 4.44 249 Trace ND 2.20 6.4
D 0.65 1.01 0.85 3.98 0.05 2.89 2.63 0.06 0.1 2.00 55
E 0.69 0.83 1.03 3.46 0.08 2.80 221 0.11 Trace - 5.9
F 0.84 0.83 0.86 494 0.20 0.36 1.65 ND ND - 5.2
G 0.53 0.84 1.38 3.70 ND 2.74 1.84 0.10 Trace - 6.1
AB 0.88 042 040 2.58 ND 1.21 1.79 0.08 Trace - 5.0
AC 0.78 0.66 043 3.13 0.06 271 2.25 0.10 Trace - 5.9
AD 0.70 0.71 0.48 3.01 0.06 2.63 240 0.12 Trace 3.80 5.1
AE 142 0.58 0.39 2.36 0.07 1.92 251 0.19 ND 3.20 5.0
AF 121 0.46 Trace 2.00 Trace 392 0.34 ND Trace 1.00 51
ABC 1.39 0.57 0.35 0.26 Trace 0.26 1.82 0.08 Trace 4.00 48
ABD 1.58 0.64 1.28 4.88 0.11 4.67 2.14 0.10 ND 5.00 49
ABE 1.68 0.51 0.06 0.22 Trace 0.13 Trace 0.12 0.1 5.00 55
ABF 221 0.05 Trace 223 0.11 Trace | Trace | Trace | Trace 3.00 4.8
ABG 1.19 0.78 0.58 0.24 0.05 042 0.19 Trace ND 6.60 5.0

1)Description on the code of Doenjang was shown in Table 11.

2)pH;eXpressed in mean values of triplicates

Abbreviation: TRY, Tryptamine; 2-PH, 2-Phenylalanine; PUT, Putrescine; CAD, Cadaverine;
AGA, Agmatine; HIS, Histamine; TYR, Tyramine; SPD, Spermidine; SPM, Spermine
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racemosus 15, Mucor racemosus 425 AF-&3F3 ).

v FHAx
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FAZFTARAL Fig. 1B 2o] o4 Ax3 F448 &L T 1% (w/w2 FZE
AT Te HET 42 TS clean benchol A stainless AHZF €7] (36x32x6 cm)ol #
FoF 5 AWl (Aspergillus orvzae ] W55, Mucor racemosus "57)% 28T, HUl&E®
70%1 A 39 Zot AWF (Bacillus subtilis TKSP 24W5)&= 30T, A% 70% x4
oA 29 For wlddt F AFAZXTIE 50TA 20/ F Az WFE Az

HFEA T ARGL Fig, 11BoF o] oA Az Fd& &8 vl 1% (wwE HE

N
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N

AT TS JES 42 TS g4 (koji room)ell A oA AFApe] F
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weksl & AEAZXZ 50CoNA 2047 Axsto] dFE A %259k
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instruments: Waters Co. 600E Model; column: Sugar-Pak I column (6.5x300 mm);
column temperature: 90°C; mobile phase: Ca EDTA buffer (50 mg Ca-EDTA/1 L dH:0);
flow rate: 0.5 mL/min; detector: refractive index detector (RI Model 410)¢} 2t} 2o}
7= AFe amberlite IR-120°1 &3¢ F-#& 2 N NH,OH 150 mL2 A A3 A2 $ 7
9 AZx3Fe] 0.1 M lithium citrate buffer (pH 2.2) 2 mL=Z €3 AA ofv| = bA5 84 7]

(Biochrom 20)Z #23}9]t}.

WA §714H amberlite TRA-4009] 39 552 15 N (NH)C0; 150 mLE 4]
3 £ 3 79 A%3d o] P.Os7F £ desiccatorol] 3% ot WA 3 tlS- diehtyl ether 20

mLZ £33t & HPLCZ F43dow, B4 ZAHL instruments: Waters Co.; column:
RSpak KC-811 (P8.0x300 mm); column temperature: 40C; flow rate: 1.0 mL/min; mobile
phase: eluent 0.1% HsPO./dH:0; detector: model RI (differential refractive index detector)
L e

b f{7]4ke Kageyama(16) HHol| F3lo] A=A 10 gol & 20 mLE #7185
mixingdF ¥ filter paper® o]#dle] ¥4 AmE AFEEA oW AlZo| 2% H-SO.E
0.1%9 %7} A 7}8te] pore size?} 0.45 ¢l membrane filter® o] 33 & GCE #4
stk GCo 4 Z7€ instrument: GC-Hewlett-Packard 598011; column: 10% PEG
60000] =Z¥ 2 m glass column; detector?} injector temperature: 200C; column

temperature; 170°C; carrier gas: He; flow rate: 0.9 mL/min®} #t}.

2. SAAE
tole e EAAE = IBM SPSS Statistics 19 ZZ13-8 0|45

ﬁd
2
o
r)«
HE
i
o
>
>,
&

lo
oX,
o
o
o|\
ol
ol
2
i

% p<0.05 =4 Duncan's multiple range test=® 2} A &3k
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HFA G TR Table 249} o] FFAZXE 5 A Bacillus subtilis TKSP
24, F AEsHE A AFAZE ARl Aspergillus oryzae ], ATl A ] g
A&t 2F 20 Mucor racemosus 159 Mucor racemosus 428 18391} Bacillus subtilis
TKSP 2495, Aspergillus oryzae J¥=F, Mucor racemosus 15H 5, Mucor racemosus 42
W35 o] &3te] Zh7h Az | (B, A, M15, M42), AlitH|F e} AP FE 112 X3
st Hd (BA, BM15, BM42), Bacillus subtilis TKSP 24v|F2} Aspergillus oryzae JW 59l
Z)-

o

o

A

Mucor racemosus 15W|F W= Mucor racemosus A2WFE5 1:1:119] T #H| = 233
o
2]

=

N

2% (BAMI15-1, BAM42-1), Bacillus subtilis TKSP 24w Aspergillus oryzae J™

o

Mucor racemosus 159F %= Mucor racemosus 42WF% 1:05:1.59 T = X%
ZF (BAM15-2, BAMA42-2), Bacillus subtilis TKSP 24W5=2} Aspergillus oryzae W=
Mucor racemosus 159F Y%= Mucor racemosus 42WFE 1:11.5:059 F#H| = £33 =
4 (BAM15-3, BAM42-3)% ¥ 13%& Alx3oith

Fig. 249} 25949} o] F4t-& o] &3ste] A3t Ao ME= Bacillus subtilis TKSP
24M| 5=t Aspergillus oryzae JWlF° Mucor racemosus 15#|FE 713k ©@3o] Mucor
racemosus 42WF & F7Fg A ET WE =S UERSITE Al et AP T

FH & delste] Axg A7 Fig. 249F 2504 ¢F o] Moo= d3ks XX Ut

ol

Table 24. Doenjang fermented with various Mejus

Mixing ratio of Meju

Strain used for making Meju for making Doerjaitg

Code of Doenjang

Bacillus subtilis TKSP 24 (B) 1 B
Aspergillus oryzae ] (A) 1 A

Mucor racemous 15 (M15) 1 M15
Mucor racemous 42 (M42) 1 M42

B:A 1:1 BA
B:M15 1:1 BM15
B:M42 1:1 BM42
B:A:M15 1:1:1 BAM15-1
B:A:M15 1:0.5:1.5 BAM15-2
B:A:M15 1:1.5:0.5 BAM15-3
B:A:M42 1:1:1 BAM42-1
B:A:M42 1:0.5:1.5 BAM42-2
B:A:M42 1:1.5:0.5 BAM42-3
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Fig. 24. Doenjang fermented with different Mejus.

Description on the code of Doenjang was shown in Table 24.

—_—
ﬂ

Fig. 25. Doenjang fermented with different Mejus.

Description on the code of Doenjang was shown in Table 24.

Y. pH, color ¥ o] £4

FS o] g3l Ax3 13%F IH9 pH, color, &o EAL Table 259 #t}l. Table 25
o 4} o] 13% B9 pH WHE 49-550%eH, d5dF2 Ax3 94 B
M42)e] pH¥= 52-552 %2 Holoew, MuuFe &7 AP u+E £33 9%
(BA, BM15, BM42)¢] pHE 50-5.1% @5HF2 Axd @46 oft w2 AF3s ye
Wolvt, AletwlFek 2F9 ARFwulFR E9tste] Axd @ (BAMI5-1, BAMIS-2,

BMI15, BM42)# 3¢5 &3ulFe%d 6% ZF wddoz vetyrh Fo 542 ds5uF
A 428 ol AL HAGol Wow Bacillus subtilis TKSP 24HW=F, Aspergillus
orvzae JuF 2 Mucor racemosus 15WF= FAAE @3 (BAMI5-1, BAMI5S-2,
BAMI5-3)o] thzx7¢ 7Fd #ASE 94%e Ad Ao =2 vewEth



Table 25. pH, color, and description of flavor in Doenjang fermented with

various Mejus

D(O:Z:J?ar?;) pH” Color Description of flavor
Control? 5.6 light brown Sweet and traditional Korean soybean paste smell
B 5.3 light brown A little soybean paste smell
A 54 vellow A little good sweet smell
M15 52 light brown A little soybean paste smell
M42 55 dark brown A little soybean paste smell
BA 5.0 vellow A little commercial soybean paste smell
BM15 5.1 vellow Sweet and soybean paste smell
BM42 5.1 vellow A little soybean paste smell
BAMI15-1 5.3 yellow Sweet smell from Korean traditional soybean paste
BAMI15-2 5.2 yellow Sweet smell from Korean traditional soybean paste
BAMI15-3 5.3 yellow Sweet smell from Korean traditional soybean paste
BAMA42-1 49 vellowish Korean traditional soybean paste smell
BAM42-2 49 vellowish Korean traditional soybean paste smell
BAM42-3 5.1 vellowish Korean traditional soybean paste smell

1>Description on the code of Doernjang was shown in Table 24.
“Traditional Korean Doenjang made of natural microflora (sample no. 8 in Table 2)
3>pH was expressed as mean values of triplicates.

T 98 HHYES ol &S utd Fo| e dsHA AH= Table 263 2T
Table 260 A2} 20| Mt 2 APt @suF2 Ax% A3 45 5 Aspergillus oryzae ]
HlFERto 2 Az fio] 7Hd e stk 3o deA T (392605 Wt

T FEh7F 11191 @3 (BA, BM15, BA42) & BM15%F BM427} ok
of gk #edHe] ¢asklal, F vh v FAE BT

3FFY WHFEE Axd E3dTFdEd (BAMIS-1, BAMIS5-2, BAMI5-3, BAM42-1,
BAM42-2, BAM42-3) & ztel e #sdde] 714 2 A5 AtdsFet Apdds

&7 1:1:19) BAMI5-1, BAM42-12 gte] #gAdde] E5F 75900, 3o #eiFt
247} 75, 649t BAMI5-19] &2 dx72 AMEE A% wstEd (DR 58 A

A& e AT
A Fe 2% ApAIHE F#E8)7F 10515 EE 1115059 #3 (BAMI15-2,
BAMI15-3, BAM42-2, BAM42-3)2> ® F &7} 1111191 ¥ (BAM15-1, BAM42-1) ¥.t}
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Table 26. Sensory evaluation score of Doenjang fermented with various Mejus

. b Taste Smell

Code of Doernjang Mean=SD Mean£SD
Control” 7.1+1.22% 5.7+1.24°
B 5.4+1.47" 4.6+1.42°
A 3.9+1.24° 2.6+0.96°
M15 5.9+2.48° 4.6+1.76"™
M42 5.4+1.80° 4.6+2,04"
BA 5.7+1.92° 4.6+1.42"
BMI5 7.0+1.00° 4.6+1.20™
BM42 6.9+2.19% 46+1.71%
BAMI5-1 751,62 7.5+1.24
BAMI15-2 49+1.36° 5.4+1.36"
BAMI15-3 5.7+1.2° 5.7+1.24°
BAM42-1 7542197 6.4+0.96™
BAM42-2 5.9+1.36" 4.9+1.47°
BAM42-3 6.4+0.96% 5.1+1.92°

1)Description on the code of Doenjang was shown in Table 24.

?Traditional Korean Doenjang made of natural microflora (sample no. 8 in Table 2)
3)Superscripts in the same column not sharing a common superscript are significantly different
at a = 0.05 by Duncan’s multiple range test.

Table 273 2t} frglolv| =4t o AE-& Solms(29)9} ©](30)o] uwhe} whak, <=3 gk &

9 el ARes RS Table 2791490 2ol Wukg vpehlE ot
BEggel b B B4e gETe A% WHd (3911 mg/lo0 geldlth o g

2 BAMI15-13 BAMA42-12 242} 333.7 mg/100 g, 295.8 mg/100 go] St
T ke YEhlle fyobn Ak iR, BAM42-1, BAMI5-1 o2 747} 263.2
mg/100 g, 2286 mg/100 g, 187.2 mg/100 go|Atv}l. 20k AR shako] 713 @ A 8E+=

BAMA42-101%1 a1, 1 t}eo] thx7F, BAMIS-1so|d vk AW 259 AlAFHFE 1t
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0515 F 11150562 233 375 FdF9d (BAMIS-2, BAMI15-32, BAM42-2,
BAM42-3)2 1:1:191 ¥4 (BAM15-1, BAM42-1)X.t} frejobn] =it ghaFo] RF A,
e UEtlE oty ARl 7HY B2 dix79 BAMI15-1, BAM42-1%
e Table 26014 B wpel o] she] dha] £& #sAAS Btk ol @39 b
@obs el E frElobrinite] AEdEe] FrRA o fojdvhs AT HIE1-33)9% ¥
)&= A

3 EFMFAAL] FEd 4 A= Table 285 vk Table 28% o] 239
shafo] 2 ¥ BAMIS-1, BAMI5-2, BAMI15-32.2 Zz+7} 72,09, 7041, 75.99 mg/100
go = x4l A% wrlEA (3762 mg/100 g)R Tl =%t Mucor racemosus 427
2 Az "3 (BAM42-1, BAM42-2, BAMA42-3)2 Mucor racemosus 15WF=2 A Zx3k
w7 (BAMI15-1, BAM15-2, BAMIS-3)5.t} & #2|d F&Fo] v/ vepked o= 9%
Alzol AbgE wtFol wel tiel Fo] FHoe] e oligods Ealshe Bhe Ao
tt27]) W02 Algd).

(3) E3TA F7IaF R A FU|A

T WFE et Axd 3 SFuFEEe] 384 /1A 2 IR f77)
2] B4 A3b= Table 299 2. &3904 #7748 glutaric acidi= dlZ27%] AF2 o=

% g (10730 mg/100 g)o] 714 &2 FFs YErd Al BAMIS-1, BAM42-1
VL 27 7085 mg/100 g, 8242 mg/100 gZ dERTET $ekout, BAMIS-2,
BAMI15-3, BAM42-2, BAM42-3%.t} &2 -8 yehlidth 3344 714 succinic
acide AEAEE VxRt T& o] &3 65 94 (046-1.61 mg/100 g) EF 2& T
& YERAT 3 fr)4ke] T Be f74-E BAMIS-2 (23896 mg/100 g)= tix
A dE2 W7kA (173.38 mg/100 g@)Bth =2 g e A /714 shEol
7HY AL #3-2 BAMI5-3 (130.58 mg/100 g)o] At}

o
&
N

X

o

-1

flo
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Table 27. Composition of amino acids in Doenjang fermented with various Mejus

(mg/100 g)
. 3
M Control BAM15-1 BAM15-2  BAMI5-3 BAM42-1  BAM42-2 BAM42-3
Thr. 86.812.34° 40.1+1.80° 11.841.38° 1583187 = 47.7:045° 10.4+0.79° 40.0£1.13°
Sweet, | Ser- 85.843.57° 521+1.85°  12.6+1.34°  18123.60%°  39.9:+0.59° 10.9+1.23° 41.0£1.90°
Gly. 53.6+1.52° 33.9:0.80° 9.3+0.93 9.9+1.85" 29.8+0.49° 21.1+3.00° 251+1.77¢
ness Ala. 85.0+4.84° 132.65.52°  405:4.67° 37.4+75%  952+136% 98.8+7.8 95.1+2.4%
Lys. 79.0+2.01% 75315.06°  22.7:3.12% 2621601 = 832:0.56° 60.124.87° 65.8+0.94°
Subtotal 391.1 3337 96.8 107.1 295.8 201.2 267.0
Asp. 35.6£0.12° 12.8+1.93¢ 231031 5.0£1.31° 31.6£0.20° 12.1+1.13¢ 20.6+0.88°
Umemi  Glu. 227.6+2.08° 165.7£6.22°  A417+4.64*  5624155°  197.2+1.89°  110.2+¢11.43°  138.22547¢
Cys. 0.0° 0.5+0.08" 0.2+0.02 0.2+0.04° 0.0° 0.3+0.09° 0.3+0.04°
Subtotal 2632 187.2 491 74.25 228.6 135.1 165.5
, Met. 13.9+0.21° 17.9+1.08" 6.5+0.60° 6.7+1.16% 30.9+0.36 12.820.98° 17.1:0.64°
Bittern o 75.6+2.18" 71.0+3.42°¢ 21.922.27" 23.2:4.42" 91.7+1.02° 45.821.71° 603+1.01°
oS Leu. 120.021.87° 113.925.10°  35.623.25°  367:628°  169.1:235°  66.621.72% 100.2£2.53°
Subtotal 209.5 202.8 64.0 66.55 291.6 125.2 177.6
Tyt. 82.5:0.05° 31.1+0.84° 8.8+0.28° 7.5+1.20° 0.4+1.86° 42.011.16° 1.71+0.07°
Phe. 7.1+0.08° 64.7+154°  19.6:2.03%  21.7:418Y  612:1.12° 52.9+.44° 42.0+.15°
Other  Val. 29.6+0.18° 53.3:0.88" 23.143.29¢ 22.745.19° 93.5+1.00° 51.914.23" 63.0:1.73"
taste His. 5.9+0.01¢ 14.6£0.75" 1.2£0.14° 7.4+1.58¢ 0.3+0.29°¢ 11.922.07° 17.5+1.61°
Pro. 56.0£0.24° 39.4+1.45° 105+1.31" 11.9:2.49"  51.8:0.58" 25.142.20° 34.711.04%
Arg. 3.2+0.64° 4.2+0.34° 1.6+0.31 1.1+0.32¢ 2.1+0.42° 1.4+0.04 1.5+0.09°
Subtotal 184.1 2073 64.8 725 207.2 185.2 160.4

1)Description on the code of Doenjang was shown in Table 24.

?Traditional Korean Doenjang made of natural microflora (sample no. 8 in Table 2)
Abbreviations: Thr., Threonine; Ser., Serine; Gly., Glycine; Ala., Alanine; Lys., Lysine; Asp.,
Asparatic acid; Glu., Glutamic acid; Cys., Cysteine; Met., Methionine; Ileu., Isoleucine; Leu.,
Leucine; Tyr., Tyrosine; Phe., Phenylalanine ; Val, Valine; His., Histidine; Pro., Proline

Table 28. Composition of free sugars in Doenjang fermented with various Mejus

(mg/100 g)
Free sugar
Doenjangl) Maltose Glucose Fructose Total
Control” 91+1.12° 17.54+1.15% 10.98+1.01° 37.62
BAM15-1 27.61+2.43" 22.53+0.53% 21.95+0.88° 72.09
BAM15-2 37.59+5.90° 20.32+0.90% 12.50+0.15° 70.41
BAM15.3 25.83+1.21" 27.72+2.81° 22.47+0.35° 75.99
BAM42-1 0.00° 7.37+1.09® 3.7240.92° 11.09
BAM42-2 30.15+4.32" 6.21+1.04° 3.40+0.20° 39.76
BAMA42-3 41.12+0.19° 16.15+0.18 10.69+0.35" 67.96

1)Description on the code of Doenjang was shown in Table 24.
?Traditional Korean Doenjang made of natural microflora (sample no. 8 in Table 2)
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Table 29. Composition of organic acids in Doenjang fermented with various Mejus

(mg/100 g)
Organic Non-volatile organic acid Volatile organic acid
acid iy . _ . . . 3-Methyl -
Doenjang  Succinic Glutaric Sub Acetic Propionic Butyric butanoic Sub
D acid acid total acid acid acid . total
acids
Control” 0.00% 107.30+521°  107.30 | 116.10+2.90" 1.63+0.25"  8.07+0.18"  47.38+1.24* 173.38
BAMI5-1  046+0.01° 70.85+3.86° 7131 | 134.68+842° 1.33+0.27° 0.00° 18.23+1.14%  154.24
BAMI52  0.60+0.00° 19.07+0.16' 1968 | 2088+9.19°  2.19+0.72*  0.00' 27.97+0.29°  233.96
BAMI15-3  (0.53+0.03° 57.39+2.28% 5792 | 11874+3.70° 0.00° 263+0.02° 920+1.47° 13058
BAM42-1  161+0.00* 8081+4.49° 8242 | 16057+052° 1.76+0.11* 6.28+0.73° 23.64+1.98° 19226
BAM42-2  098+0.01" 59.31+3.34% 6030 | 110.78+4.07° 1.23+0.08"  11.44+1.10° 20.33+2.41% 143.84
BAM42-3  0.87+0.02° 43.78+1.56° 4465 | 134.66+7.62° 0.00° 528+0.94%  1519+2.10° 155.12

1)Description on the code of Doenjang was shown in Table 24.
?Traditional Korean Doenjang made of natural microflora (sample no. 8 in Table 2)

37T EddTFAGe] B ok AR #AAE spider-web diagramo. = YERH 2
= Fig. 265 2t ste] s 4ol 714 2 BAMIS-13 BAMA2-1S -9 o
@uks dERE AR B spider-web diagrame ML #FAd Aol s e

BAMI5-2+= &kst, 423 o, &uts vpehli= ko]l Aa Asts: yEhils dEdwe] w
25

(Mucor racemosus 15, Mucor racemosus 42)3} ZFAZE 5 At Bacillus subtilis

TKSP 24, & A&l 22 dFAx28 o5 Aspergillus oryzae J& ©]-&33th 7}
TS YA x23ee] AadFad 9 AP, Addae APFEETE ol &
o, Mol 2& 79 AP uFE 238 3T EddTEE Y

TH7L (vkat dhE AASAY. 2 A3 Bacillus subtilis TKSP 24¥5,  Aspergillus

i

N i

oryzae JW =, Mucor racemosus 1595 W& Mucor racemosus 429 FE 1:1:1 (w/w)&
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2503 BAMI5-1, BAM42-19] 54 e] 71 w39tk ole2 x72 Aed A%
UN7tadS 7o 2ol & HolA k.

Aot 27 AMGTEHF Hleo] 110515 HE= 1
BAMI15-3, BAM42-2, BAM42-3)9] #e3d7let ot A 2423 @otes Uelie
obv] :4bat FElde] gheFo] W ¥RAS YXxoE AR dE Usrad, 2 ol
Bacillus subtilis TKSP 249 =%, Aspergillus oryzae JW S, Mucor racemosus 15HF HEi=
Mucor racemosus 42975 11112 233 973 (BAMI5-1, BAM42-1)o|l o ol d&
o] Bedde ke o $FEklvh

ot A TS Bacillus subtilis TKSP 24W¢, Aspergillus oryzae JW =, Mucor

Mk
>

racemosus 42WF SV 7F 1:1:19 @3 (BAM42-1)°] 71 wdth B39 §7]2ke
WrtA Al x4 TR 65 Hoh 9] ®Bkoew, A §7|4He Bacillus
subtilis TKSP 245, Aspergillus oryzae J™ <, Mucor racemosus 1552 & =Fv|7}
1051590 97 (BAMIS-2)ollA 71 &L s Blvh

DA 2ol 7V =S Bacillus subtilis TKSP 24w, Aspergillus oryzae JW =, Mucor
racemosus 155 Y% Mucor racemosus A2 FH|7F 110190 @7 (BAMI56-1,

BAM42-1)2- w72 Abgd W7hadst 2ol vl Adfo] il ks = il

A A3 Bacillus

subtilis TKSP 24", Aspergillus oryzae JW<F, Mucor racemosus™ =+ S @H]7} 1:1:1¢]
Z3re] 3¢ Egd U ABFTUE zZke @Az U AFgshs & 4 AddY o=

2 WFA XL 5 Bacillus subtilis$t Aspergillus oryzae ]9 Mucor racemosuss

Algoms ARy fge) Frisks B FTe] A%Y 0 AU FUE

)

de A
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Swveet tastes
Sour taste Bitter taste
Lmami
—+—BAMLS-1 (Sensory score 7.50 ---m--- BAMLES-2 (Sensory score 4.9)
....... BAMLS-3 (Sensory score 5.7) —s—BAN4Z-1 (Sensory score 7.5)
---m--- BAMA2-2 (Sensory score 5.9) ---a--- BAMAZ-3 (Sensory score 6.4)
#— Control (Sensory score 7.1)

Fig. 26. Relationship of taste compounds with sensory score.

Description on the code of Doernjang was shown in Table 24.
Control: traditional Korean Doerjang made of natural microflora
(sample no. 8 in Table 2)

A Fal Al 1F B AV 2% WlFE 1, 10515, 1115052 E9Fste] Alxgh

A 1289 54 5 6/M¥e] 9% A=E A 2= Table 30 2 Fig. 27, 283 v},

Table 303 Fig. 27914 X+ wkeb 2] Bacillus subtilis TKSP 249 F9} Aspergillus
oryzae JHIF¢ Mucor racemosus 15WF5 o] &3Fo] A %3 w3 (BAMI15-1, BAMI15-2,
BAM15-3) 2 5-9] L (F%)gke] 747t 46.13, 44.21, 44.2101913, a (A E)gke] 77} 583,
5.25, 5.35% 3L, b (A E)Fko]l Zh7f 1767, 15.97, 15.75%2 YEFSTE b F-9 L gk 727}
50.03, 50.95, 52.92% 3L, a #< 641, 6.21, 6.34%3L, b gk 20.14, 20.23, 21.48% }EFS

Bacillus subtilis TKSP 249 =, Aspergillus oryzae JW2 Mucor racemosus 429 FE
o]-&3lo] Axd HH (BAM42-1, BAM42-2, BAM42-3)2 2 3¢ Lito]l z+z; 43.42
4541, 44.96, agkol 247+ 749, 7.70, 7.23, bgtel ZZF 17.19, 18.28, 17.87% vetutth. k& 2
$1 L 32 27 5074, 5342, 52.78°]Q 3L, a g2 9.01, 10.30, 9.35 b Fk 26.48, 2862,
25.61% ERSE

Mucor racemosus 4275+ Mucor racemosus 1572 A= t& A7l @4 2 59

o] L &3 b gk p<0.059A4] 724 Aol= glslem, a g2 F242 Zol7F A= AL
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2 el ok B9 A9 Mucor racemosus 42WF 2 Ax3 B9 L, a, b 7o
Mucor racemosus 156WF=Z A xd @A) & Aoz velstoy, o]& p<0.059 4 L,
a, b ¥ B frold Zolrt Q= ASE et

HA AMxe] vhe AT = Table 303 Fig. 273 2894 H.3= nvle} o] Bacillus subtilis
TKSP 24v5} Aspergillus oryzae JHIF Mucor racemosus 42W|F& &35 €3¢ A

%7} Mucor racemosus 15W 55 231 @49 AMmnth vy a4 @38 Ad o=

LHER T
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Table 30. Color values of Doenjang fermented with various Mejus

1
Hunter's value”

Side LY a’ h?

Caode of Doenjang”
BAMI15-1 46.13+1.44" 5.83+0.13" 17.67+1.42°
BAM15-2 44.21+0.90™ 5.25+0.33" 15.97+2.75"

Outer  BAMIS-3 44.2111.65‘: 5.35+0.61" 15.7542.15%
BAM42-1 43.42+0.82™ 7.49+0.25" 17.19£0.27°
BAM42-2 45.41+1.24% 7:70£0.72° 18.28+1.70"
BAM42-3 44.96+2.00" 7.23+0.41° 17.87+0.62°
BAMI5-1 50.03+0.84" 6.41+0.22° 20.14+0.80°
BAMI5-2 50.95+0.44" 6.21+0.31¢ 20.23+0.69°

Innep | BAMIS3 52.92i1.53: 6.3410.21: 21.48i0.58;
BAM42-1 50.74+0.37 9.01+0.23" 26.48+0.41
BAM42-2 53.42+0.46° 10.30+0.12° 28.62+0.27°
BAM42-3 52.78+0.24" 9.35+0.15" 25.61+0.47"

UL, lightness 0-100 (black: 1, white: 100,); a, redness (- green, + red);
b, vellowness (-: blue, +: vellow)

“Standard L: 96.43; “Standard a:+0.03; “Standard b:+1.79;
5)Descn'ption on the code of Doenjang was shown in Table 24.

Fig. 27. Color of outer and inner side in Doenjang.

Description on the code of Doenjang was shown in Table 24.

BAM,(a)-out BAM;(a)-in BAM;(b)-out BAM;(b)-in BAM,(c)-out BAM:(c)=-in

Fig. 28. Color of outer and inner side in Doenjang.

Description on the code of Doernjang was shown in Table 24.
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A5 A AR FHos Axd v EFuld o2 A
e AE

A7-Nge] w4
A A4k ¥A e Hazard Analysis Critical Control Point (HACCP)ell # 23k 93¢

of
o
o

to 2 1apd R FH3 Wl A2 biogenic amines, aflatoxin, 7]E} 2 FE5HS =3
A8k A3 amines< 40 mg/% AFHA 52 o8] amines A FH = JA A FalsitheE B
of A3t =33 18%F A aminesS B WAZF A &kow Staphylococcus
aureus, Salmonella spp., Escherichia coli O157TH7S 18%F 9] Ao AZEHA &k} L
2} & aflatoxine 2534 A &3A A 10pe/kg ol H=
bacteria (Sl ga)E W7tRA 18% F 959 ®FIA 10° CFU/g ol AE=ow,
Bacillus cereus™ 10 CFU/g ©|’¢] 5&9] @A AZHYonz AEdF AZx A A
Aw wele T4 fAwY Y EAR ol AVIHAT. wekA], £ Aol =S S
o] SrHAMS AEEY] Ydlo] Fwro R A X3 A biogenic amines®} aflatoxin, 7]EF 2]

ri

K

)

A&7} 298, coliform

7}. Biogenic amines

(1) A ef

Biogenic amines®] ¥ % 2% tryptamine hydrochloride (TRP), 2-phenyl-ethylamine
(PHE), spermidine trihydrochloride (SPD), putrescine dihydrochloride (PUT), histamine
dihydrochloride (HIS), cadaverine dihydrochloride (CAD), spermine tetrahydrochloride
(SPM), tyramine hydrochloride (TYR), agmatine sulfate (AGM), acetone< Sigma -
AldrichAFe] A& AF£3F3 ). Dansyl chlorides= Fluka A}, sodium hydroxide, sodium
hydrogen carbonate, ammonium hydroxide®} perchloric acidi= Junsei ChemicalsAt2] 1+

A S AFE3FR 21 acetonitrile’} ammonium acetate™ MerckAFe] HPLCE 2 AME

AN&a 5 g8 Hdte] WHE-EFEY (internal standard; 1.S.)¢1 1,7-diaminoheptane (0.1
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mg/mL)°| 7% 0.4 M perchloric acid 10 mLE 7}3t & 2 3}3tv). 3000xg, 4T o 4]

o)

AAE-ZZ 1087 3] =R e ar @Akl vhA] 0.4 M perchloric acid 10 mLE 7}
?le] FzpS whEsle] A Az 33 25 mLe perchloric acid solutiond Whatman
filtker paper No. 12 oj¥3sle] FF3AUTE  Dansyl chlorideE o] 83 FEA43+
Ben-Gigirey s W A7 we} &3 258 9 FE584 247 1 mLs vyl 29 A
e 3kt sodium hydrogen carbonate (NaHCO3) 300 uL¥} 2M NaOH 200 uL& 7}
3l U}5 dansyl chloride €942 2 mL 7}8e] &33F 3 wl = &o] 40T A 455 Fot
HES Al Y, dol ?li= dansyl chlorideE Al A3l 9138k 25% amonium hydroxide 100 uL
E #7133 gacetonitrileE )83} volume®] 5 mL H A 3dFo] 3000xg, 10 ¥ =<t U4
PR oH, 2 A5 RS 0.2 ym—pore-size filter® ]33+ AL A dgh oz A& Th

AAE 04 M perchloric acid® FZ3}aL 1,7-diaminoheptane (0.1 mg/mL)-& W 5F-3E 5

o 7 3}l 1% dansyl chloride oFAlEQ o2 FEA35}s o HPLC (UV 254 nm)= 43}
Gk FYZE LS Supelco column (4.6 mmx250 mm, 5 gm particle size)E AF&3F 3, 75

2 1 mL/min®| %1t}

1}, Aflatoxin
(1) AleF g 717]
< aflatoxin®] AFTL95 A% ZE A 9F2 Neogen Corp. WellsAtell A 94 8ke] ARG}
At A efe] F-A1E aflatoxin HRP blue conjugate solution, K-blue substrate solution, red
stop solution, aflatoxin controls (0, 5, 15, 50 pph)o|tl. = aflatoxin® A HFFTSE ¢ 3]
ELISA reader (Infinite M 200, TECAN)E o] &3} %t}
(2) BAuM
A& 10 gol 70% MeOH 50 mLE H7}sto] 2-3% &<t 23417131 Whatman filter
paper No. 22 ¢3}3F & Neogen veratox kit # 80305 o] &3} #2431}

L= e 2 e Rl T
(1) Bacillus cereus
(b Alef 2 onajA|
Bacillus cereus® A 2 A=A G| mannitol egg volk polymyxin (MYP) agar
(Oxoid), egg vyolk emulsion (Oxoid), polymyxin B supplement (Oxoid), nutrient agar
(Difco) ¥R E A2l pH 722 A% KH.PO, s|Afor ARs|4e 3o
APIS0CHB (bioMerieux) & AH83te] &4 3t3ith.
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() e
AE 10 g¥ vt DW. 90 mLE 7hsted wtAsE & atdstd Asele 1 mLE
10-10° 7b4) dat 4t gF g oz g8 Mstel 7k dA 849 0.1

AESH] 30 oA 24 A WFshoich WY F EHE e 2= BEA 43 s

LS MYP agarel

3

2t
o] nutrient agarel HFE3daL 30 CTolA 24 A7+ sjEste] wjdd s FH2He #Hs91(19)
APISOCHBE &8l #F3e05 sl vh(20).
(2) Coliform
(b Alef 2 onajA|
Coliform®] AA % A=A & desoxycholate lactose agar (Difco), eosin methylene blue
(EMB) agar (Difco), lactose broth (Difco), nutrient agar (Difco) ®IX& A}-&3F%
Peptone (Difco) 0.01% % MR 348 3921 crystal violet (Sigma), Gram’s iodine, 95%
alcohol, safranin (Sigma)o. & 284S 2 A 319 ).
() 23
A 10 g d3 DW. 90 mLE 7}8le] #23sa A5 1 mLg 10-10°2 343}
ZF A Al 1 mLAS A AEGHA N HESYE 7)) desoxycholate lactose
agarg Ao = 156 mL 53t 35 TelAl 20 AlzE v st ddadQd A xe] 3
25 EMB agarol A 35 CTolA 24 A|7F #2] S 3 & =29 g4 399 1595 1
7N o] F 3t lactose broth®} nutrient agardl A 35 CTollA 20 A7 wjFS- 3t 7~

o] AAFHFE &A% F nutrient agardl A MIEE FHEe aFGAS AA (215 A .

-

Coliform®] AA 2 A=Al gl desoxycholate lactose agar (DLA, Difco), eosin methylene
blue (EMB) agar (Difco), lactose broth (Difco), nutrient agar (Difco) B A& A}-&3}% L
peptone (Difco) 0.01% = A7 348 319t}
(3) Staphylococcus aureus
(b Alef 2 onajA|
Staphylococcus aureus® A4 2 A=A Yo Baird-Parker agar (Oxoid), egg volk
tellurite emulsion (Oxoid), nutrient agar (Difco), tryptic soy broth (Difco)& AF&3FaL
i KILPO, 34 ejom 433848 3t9em APIStaph (bhioMerieux)E 58 ¥ 4%
ST
() 23
AlE 10 g2 90 mL9] 10% NaCle #7Fst tryptic soy brothell 7}g $ 35 TellA 16 4]
T sk S ke 1 mLg Wit A4 9F Moz 10'-10° 74X AR

3 A8 sle] 72 @A FA YN 0.1 mLA-S Baird-Parker agare] {3 =@sle] 37 TolA] 24
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#3te] nutrient
gle] APIStaphs

it

d wz Eeae Be A4
8

Fach v 23 51
agarol HE 5 37 ColA 24 A7+ w3 vh22). o] % 7

_
o

Ol

Hl ¥

A7k
2 S rhe)

Agstel HF e
(4) Salmonella spp

(Merck), peptone (Difco), nutrient agar (Difco)sf#|E AF&3+% 3 API20E (bioMerieux)S
IR

MacConkey agar (Difco), Rapparport-Vassiliadis broth

32 A el
i

(7h) Alef = apx]

Salmonella spp.2]

s4E 3T
(h e
10 g2 #H3}e] 90 mL9 peptone waterel]l 7}3F & 35 TollA 20 A7+
MacConkey agarell slo] 35 TollAl 24 A ZF vl <k
13} ATH25).

—

NI

k=
Yo

o]

[e]

4
S API0EE AHg3ke] A% 5l

I

(7h) Alef = apx]

A28 T API20E (bioMerieux)E thdard-S e u A3}

H7 @dA3dAdo =z HEANHS

A
10 g¢& #3Fe] 90 mL29 novobiocin®]
o

(W) £
s A5
Z3 e 01 mLe
(26) API20EE

1=

k3l vl SorbitolS #3l 31X
A =2

A3kal 015

gt 35 CelAl 24 AzF ®lEE
7135 ColA 24 Azt wjF F
gkl A4S

= =] ©
E%IT‘E‘T

nutrient agar®l|
th(27). o] % 0157 &¥
A EE 3l FHEEAE A TH26).

_88_

Fa e &
uh{lj
(o]
okl 0.1 mLE 10 mLe Rappaport—Vassiliadis brothel|l H<E3}e] 42 TolA 24 A7t
H = =]
=T
F 3ol nutrient agarel] FE3}e](24), 35Tl A 24 AzF )

RARS B R Y

(5) Escherichia coli O157:H7

Escherichia coli O157:H7 A Al &l MacConkey sorhitol agar (Difco), novobiocin
mEc-broth (Merck), eosin methylene blue (EMB) agar (Difco), nutrient agar (Difco)

¥ mEc-brothel| 7}
MacConkey sorbitol agarol] HE3ste] 35 C
#3lod EMB agar o A<=
F ke

o}

o

o

do

s}
=1

v} A

ow 0157 ¥ ¥

35 TelA 24

i3

3}
ol
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3. 2% 9 aF
7}. Biogenic amines¥} aflatoxin

A FA e HACCPO Zask e wWebs Zst7] fla &g o] &3l Al
FHaFe & aflatoxin® 1.85-2.41 ug/kgo.& o} wlz

=
AR (10 pg/kgloll = Sl A At} Amines< agmatin®©] HFol|A] EF HEFH U oH,

Table 31. Determination of total aflatoxin and biogenic amines in Doenjang

fermented with various Mejus

Aflatoxin . . .
(ug/ke) Biogenic amines (mg/100 g)

Doenjang” Mean+SD  Ratio” AGA TRP 2-PH PUT CAD HIS SPD  TYR SPM
1:1:1 1.02 0.03 0.02 0.14 0.02 0.00 0.16 002 099
BAMI5-1  241+0.77 1:05:1.5 113 0.03 0.01 0.00 0.00 0.00 0.22 0.00 1.86
111505 279 0.06 0.01 0.02 0.03 0.16 0.00 0.00 123
1:1:1 0.65 0.03 0.20 0.11 0.09 161 0.85 000 392
BAMA42-1 1.85+0.10 1:0515 020 028 0.01 0.00 0.00 0.00 0.32 005 044
111505 024 0.31 0.01 0.00 0.03 0.00 0.07 005 015

BAM42-17 2114049  1:1:1 2.85 0.00 0.02 0.03 0.11 0.17 0.55 112 859

1)Description on the code of Doenjang was shown in Table 24.

“Ratio indicates the weight of different Mejus.

3)Doenjang product manufactured by Daegaya Uruk

Abbreviation: TRY, Tryptamine; 2-PH, 2-Phenylalanine; PUT, Putrescine; CAD, Cadaverine;
AGA, Agmatine; HIS, Histamine; TYR, Tyramine; SPD, Spermidine; SPM, Spermine

L B 2 e AT
(1) Bacillus cereus
A"AAZ Al 59 7FsAol QA= Bacllus cereus, coliform, Staphylococcus aureus,
Escherichia coli O157:H7, Salmonella spp.& =43 A3} Table 329 Zt}
Bacillus cereus® 874 2 A= A& 943 MYP agar v A ol vepd Hehs Hsho

nutrient agarol] ®j s & F2el H&-S cell forming unit® countingd ¥ APIS0CHBZ
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o]-&3lo] ATt Nutrient agar W] A el Vet FewF A% Bacillus cereus %
5% Table 329 7o) 35x10°-54x10°2.2 et API kit 54 A7, ol e
Bacillus firmus® 3R % At}

Coliform® R3S 93 desoxycholate lactose agar B X Aol A =2 e] F&A Pdl
o] F&o] FAH R &t} Tryptic soy brothE ©|€3¢ Staphylococcus aureus®] %t Wi
¥ % WA (Baird-Parker agar) el FE3 W=z o4 Fee] fdAA Hee A
¥ =] &9kt}d. Rappaport-Vassiliadis broths o83 Salmonella spp.8] S #iY% 5
MacConkey agar A ZgollA] 28] et @49 ekt

9t o] 23t A A= Bacillus cereus, coliform, Staphylococcus aureus, Escherichia
coli O157:H7, Salmonella spp.~= AZH A Zhor), o=z Axd 7|4y s7E el
A Bacillus cereus’t =50 A om AxdHe dedd AL A4 EA8S A

S Aomd AEA AAAz A VAE Bs 94 Qe Ads a7H T Y

Table 32. Determination of foodborne pathogenic organisms in Doenjang

fermented using vatious Mejus

Escherichia coli

Bacillus cereus Staphylococcus O157-H7 Salmonella
Doen]’angl) Ej((:)l]:llfjo;«n)l (CFU/g) aureus (CFU/g) (CFU./ o) spp. (CFU/g)
g R -
3) 4 5) API 6) API 7
MYP NA BP test MSA test MA API test

BAM15-1 - + 1.9x10° - - - - - -

BAM42-1 - + 3.5x10* - - - - - -

BAM42-1? - + 5.4x10° - - - - - -

1)Description on the code of Doenjang was shown in Table 24.
2)Doenjang product manufactured by Daegaya Uruk

YMannitol egg volk polymyxin agar; “Nutrient agar;
YBaird-Parker agar, 6)MacConkey sorbitol agar; 7)MacConkey agar

Table 33. Identification of microorganism using APIS0CHB

Discussion of

Doenjcmg1> Identified strains % 1D T Index identification result
BAMI15-1 Bacillus firmus 99.5 0.53 Doubtful profile
BAMA42-1 Bacillus firmus 99.9 0.76 Excellent identification
BAM42-17 Bacillus cereus 2 979 0.78 Good identification

1)Description on the code of Doenjang was shown in Table 24.
2)Doenjang product manufactured by Daegaya Uruk
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A6 A A7 FA AAAE

Aedide] daiy 7 v o A LUl 4= dodE Aol A=
biogenic amines¥} ® Az ALgE = WFFFo] (Aspergillus flavus)ol A 23k 7Y
<!

T8 A H291 aflatoxin®] AskE UeFeE ol oe Alxs= dedde] Ax 5
A

= AFSH) Ao w3 uws] Fastl

2. AT 2 WY
. FelZlq A MR BE 24
o/l Adel ARAEE A8l B A FA L DA AF L FPolo ¥

¥ E AT =8 AFEm ATr), Bacillus cereus, Wt, Staphylococcus aureus,

i

Salmonella spp., Escherichia coli O157:H73 wl&F Ax Al 9 753 3ol E¥ =

ﬂJ

ZAFEH7] 938Fe] potato dextrose agar (PDA) % plate count agar (PCA)= ZAH X

BAIZE &gk Horiiel & ot s B " Al A WAE $ PDA WA= 3-4Y

(ld

PCA WlAE 1-29%F 242 30Tl A wjkste] F8 435 A7 2 F3ol9

sttt

=
= %=

>~
=

ri
L

U 7| AN AFsmat B XA
(1) Bacillus cereus

Bacillus cereus® 17} &1 PCA ®jA| Aol Yl A5S #Hele] Bacillus cereus X
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] 2] mannitol egg yolk polymyxin (MYP) agar (Oxoid) ®j*| ArollA 30 TellA 24 A7+
W kst A= A nutrient agar (Difco) ¥R S AFE3Lo] 30TCoA 244 3F #f <k
stdth 123 A2 APIOCHB (bioMerieux)& ©|-&3te Fletglom, H4d A4S
18S rRNAE sequencing 3+ ¥ sequenceE BLAST searchdlo] &4 35t}

(2) Coliform

el 1A &1L PCA wiA Aol b Hehs Fste] Aguix<l desoxycholate
lactose agar (Difco)E F#A o0& 15 mLE EF39] 3HBTolA 204 7F wjkstd on, 23
2ol & eosin methylene blue (EMB) agar (Difco)E ©]-&3Fe] 35T A 24417+ #-] w3}
Atk 1, 223F= wlgkd 72 18S rRNAE sequencing3t 3 sequenceZ BLAST searchd}o]
A3},

(3) Staphylococcus aureus

Staphylococcus aureus® 1z &< PCA wx Ao yehd Heks T
Staphylococcus aureus®] v 2| Ql Baird-Parker agar (Oxoid)ol]l 37TColA] 2447 v 3}
Aon FEHI gtow ZHAQ FHE zZte AAM FHEFH-S nutrient agar (Difco)oll HE
T 37CoAN 2443k vkl e HF
& BLAST search3}®] 43} t}.

AN
Ol
s

~

g2]L8 185 rRNAE sequencing?t % sequence

(4) Salmonella spp.

Salmonella  spp.2] 1x =12 PCA #A gl et HEhe FHstel dguiA <l
MacConkey agarol] 35Ceol| A 2447t vjokstd o, HE 218 185 rRNAE sequencing 3F
% sequenceE BLAST searchdle] 5439}

(5) Escherichia coli O157:H7

Escherichia coli O157:H7¢] 1% 1S PCA wl#| el e
MacConkey sorbitol agar (Difco) ®iA|ol FF3}e] 35ColA 18A17F w3l o, 23
212 MacConkey sorbitol agar Aol WeER F=HE FHsle] EMB agarell 3 E3lo] 35Tl A
24X 7F wjeke slglon, HE T2 185 rRNAE sequencingdt & sequenceE BLAST

searchdl o] &3} 3t}

e
i)
B
o

# 5ol

ot

3. A% 2wz
I FelAq Al MR ¥
() WAE

o7l Mg ABAEE s & ot A B AAAELY Al B EFole &

Kl
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Fig. 29. Microflora of interior plant, koji room, and fermentation room.
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. FA7Id Al A EAlsE T8 AEss A
(1) Bacillus cereus
7h W< A3

Fol71qe AFAA A, T o FAS O R Bacillus cereus® 12 #¢l& Fig. 32

Fig. 32. Presumptive test of Bacillus cereus on MYP agar plate.

1-6: Fermentation room; 7-8: Inside plant; 9-10: Koji room
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b #F g 2 A
MYP #]Ax] AellA e 52 API kitE o] &3l A4S Ay Table 349 e

Y}, Bacillus cereus® 223t A8 93] NA H| A Ao vkl #+F5 18S rRNAZS
%

J

sequencingdt ¥ sequenceE BLAST searchd} o]
Fig. 33-34 ¥ Table 359} 7t}

Fig. 33-34¢llA A& 1-60]9, 34 ke 7-80]9, & Alte 9-100|t}. Table 35904
9} o] HA AxAY MiE Bacillus subtilis, Chryseobacterium sp., Brevundimonas
vesicularis, Pseudomonas putida® sA¥NeY, Fx <ot A+tS  Bacillus subtilis,
Bacillus vallismortis 2™, =2€ Bacillus vallismortis, Bacillus subtilis® &7 % 1t}

2 F =39 Bacillus cereusv AEHA Egoy falez 4HA Bacillus firmus?t
Fol7)del 7 o A 9 @AY RFxskE AoE Uyt FE EAdA
o= Aoz dHI Bacillus firmusv WA Adoz S5 3L A AR, A A
ek ey fefidol Bar34-36)H = Fofr|d A AR E AT 28Tt A
U Ae AlARERI T

Table 34. Identification of the colonies on MYP agar plate by using API kit

- o . T Discussion of
Facility Identified strains % ID Index ‘dentification result

Fermentation
room

1 Bacillus firmus 99.5 0.53 Doubtful profile

2 Brevibacillus non reactive 84.4 052 Low discrimination

3 Bacillus non reactive 11.1 0.42 Low discrimination

4 Bacillus firmus 4.1 052 Low discrimination

5 Aneurinibacillus aneurinilyticus 0.2 0.38 Low discrimination

6 Bacillus firmus 99.2 0.71 Very good identification
Interior plant

1 Bacillus firmus 99.9 0.76 Excellent identification

2 Breuvibacillus non reactive 0.1 0.34 Excellent identification
Koji room

1 Brevibacillus firmus 99.9 0.76 Excellent identification

2 Bacillus cereus 2 7.9 0.78 Good identification
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Fig. 33. Bacterial growth on NA plate.

The bacteria were collected from 6 different locations in fermentation room

Fig. 34. Bacterial growth on NA plate.

The bacteria were collected from 2 different locations inside plant (7-8) and 2 different locations in koji

room

Table 35.

Identification of bacteria

sequencing

found in plant by using 18S rRNA

Location

Facility

Identification

—_

Fermentation room

VA
VA
VA
VA

VA

Bacillus subtilis
Chryseobacterium sp.
Brevundimonas vesicularis
Brevundimonas vesicularis
Pseudomonas putida
Pseudomonas putida

Inside plant

VA

Bacillus subtilis
Bacillus vallismortis

OO0 |G U1 =~ W o

—
[

Koji room

VA

Bacillus vallismortis
Bacillus subtilis
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1. A571e w7
A9 w719 E AR dEFAAETE e BERE @4d%t] fEd d Fodrgd
BAAE &l biogenic amines, aflatoxin ¥ 2)F51% Bacillus cereus, Staphylococcus

aureus, Escherichia coli O157:H7, Salmonella spp.-2 7 E 33},

2. A% 2 gy

7}. Biogenic amines¥} aflatoxin
(1) Biogenic amines
(7h) Al oF

Biogenic amines®] ¥ % 2% tryptamine hydrochloride (TRP), 2-phenyl-ethylamine
(PHE), spermidine trihydrochloride (SPD), putrescine dihydrochloride (PUT), histamine
dihydrochloride (HIS), cadaverine dihydrochloride (CAD), spermine tetrahydrochloride
(SPM), tyramine hydrochloride (TYR), agmatine sulfate (AGM), acetone< Sigma -
AldrichAFe] A& AF£3F3 ). Dansyl chlorides= Fluka A}, sodium hydroxide, sodium
hydrogen carbonate, ammonium hydroxide®} perchloric acidi= Junsei ChemicalsAt2] 1+

AES AR5 o1, acetonitrile’} ammonium acetate™ MerckAFe] HPLCE 552 A&

AN&a 5 g8 Hdte] WHE-EFEY (internal standard; 1.S.)¢1 1,7-diaminoheptane (0.1

3
=
3
-
L
e
do
’
j-
o
=
o
€}
=
O
=
o
2.
O
2.
o
—
j-
3
'
i
N
L
rob
i
4
i
)
o
2
s
o
j-
j-
j-
X
%
N
3
e
>

filtker paper No. 12 oj¥3sle] FF3AUTE  Dansyl chlorideE o] 83 FEA43+
Ben-Gigirey &9 #H 07 wel &3 28 2 FE589 747 1 mLs v 23 A
e 3kt sodium hydrogen carbonate (NaHCO3) 300 uL¥} 2M NaOH 200 uL& 7}
gk Th& dansyl chloride §94& 2 mL 713l &£38 3 w7 E 3lo] 40TColA] 457 &<t

HES Al Y, dol ?li= dansyl chlorideE Al A3l 9138k 25% amonium hydroxide 100 uL
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=

E #7133 gacetonitrileE )83} volume®] 5 mL H A 3dFo] 3000xg, 10 ¥ =<t U4
Ao, I 35 NS 0.2 ym-pore-size filterZ o33t A2 AL R oz AFEFFY T
AAE 04 M perchloric acid® FZ3}aL 1,7-diaminoheptane (0.1 mg/mL)-& W 5F-3E 5
6% 3}al 1% dansyl chloride oAl ER o2 FrAstst & HPLC (UV 254 nm)= #2493}
At EYZ4H e Supelco column (4.6 mmx250 mm, 5 gm particle size)E AL AL
< 1 mL/min®] %1 t}.
(2) Aflatoxin
b Alef & 717
% aflatoxin® A HEAES 93 E A oFS Neogen Corp. WellsAoll A ) 8le] AF&3}
At A efe] F-A1E aflatoxin HRP blue conjugate solution, K-blue substrate solution, red
stop solution, aflatoxin controls (0, 5, 15, 50 ppb)olt}. & aflatoxin® A HFHFAS 93]
ELISA reader (Infinite M 200, TECAN)E o] &3} %t}
() =4 H
A& 10 gol 70% MeOH 50 mLE H7}sto] 2-3% &<t 23417131 Whatman filter
paper No. 22 ¢3}3F & Neogen veratox kit # 80305 o] &3} #2431}

L B 2 e AT
(1) Bacillus cereus
(b Alef 2 onajA|
Bacillus cereus® A 2 A=A G| mannitol egg volk polymyxin (MYP) agar
(Oxoid), egg vyolk emulsion (Oxoid), polymyxin B supplement (Oxoid), nutrient agar
(Difco) ®1A] & AFE3FATE pH 722 A3 KHPO, Ffoz Hrs4s 9o
APIS0CHB (bioMerieux)& Ab&3te] &4 st th
() 23

Az 10 g E9 DW. 90 mLE 718t w3 & dEstE Alzdel 1 mLE
10'-10° 717 =3t Q1iF kg oz AR A3t 72 9A sA4H 01 mLe MYP agarol

HE3to] 30 ColA 24 A3F wjFsdth Mg & ST && 2te £34 s s
o] nutrient agarel HFE3daL 30 CTolA 24 A7+ sjEste] wjdd s FH2He #Hs91(19)
APISOCHBE &8l #F3e05 sl vh(20).

(2) Coliform

(7h) Alef 8l HjA]

Coliform®] AA % A=A & desoxycholate lactose agar (Difco), eosin methylene blue

_98_



(EMB) agar (Difco), lactose broth (Difco), nutrient agar (Difco) ®IX& A}-&3F%
Peptone (Difco) 0.01% % MR 348 3921 crystal violet (Sigma), Gram’s iodine, 95%
alcohol, safranin (Sigma)o. & 284S 2 A 319 ).
() 23

A 10 g d3 DW. 90 mLE 7}8le] #23sa A5 1 mLg 10-10°2 343}
ZF A Al 1 mLAS A AEGHA N HESYE 7)) desoxycholate lactose
agarg Ao = 156 mL 53t 35 TelAl 20 AlzE v st ddadQd A xe] 3
=& EMB agarol A 35 TellA 24 A3k 22 wids o § =49 54 F9] = 1
N o)A #3Fe] lactose broth®t nutrient agarol 4] 35 CTollAl 20 A1zt wi<ks 3o 7k~

o] AAFHFE &A% F nutrient agardl A MIEE FHEe aFGAS AA (215 A .

-

Coliform®] AA 2 A=Al gl desoxycholate lactose agar (DLA, Difco), eosin methylene
blue (EMB) agar (Difco), lactose broth (Difco), nutrient agar (Difco) WA & A}-&3}9)aL
peptone (Difco) 0.01% = A7 348 319t}
(3) Staphylococcus aureus
(b Alef 2 onajA|
Staphylococcus aureus® A4 2 A=A Yo Baird-Parker agar (Oxoid), egg volk
tellurite emulsion (Oxoid), nutrient agar (Difco), tryptic soy broth (Difco)& AF&3FaL
i KILPO, 34 ejom 433848 3t9em APIStaph (bhioMerieux)E 58 ¥ 4%
ST
() 23
A& 10 g5 90 mL9] 10% NaCles # 7}t tryptic soy brothol] 7}gk 3= 35 TolA 16 A
B At dgstAh S Mgl 1 mLg it b ¢hF sdeioz 10'-10° A 43
8 4-& 3t 7F @A g9 0.1 mLA S Baird-Parker agarel ¥ =sle] 37 CTolA 24
AlZE wfekstitth vk A3 FEE WE Syl FEe HAN HEE FH3ke] nutrient
agarel HE § 37 TolA 24 AIZ+ wigslvh(22). ol % 7id =& 338kl APIStaphs
Ab&-ate] HF S A TH23).
(4) Salmonella spp.
(b Alef 2 onajA|
Salmonella spp.2] A A& MacConkey agar (Difco), Rapparport-Vassiliadis broth
(Merck), peptone (Difco), nutrient agar (Difco)sf#|E AF&3+% 3 API20E (bioMerieux)S
o weo TAHE AT
() 23
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OO]:'
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35 CellA 20 AZF S vk

#H3Fe] 90 mL9 peptone waterel] 7}3F F
10 mL2] Rappaport—Vassiliadis brothell H<&3}e] 42 Tl A 24
wF5te] 35 CollA 24 A3

F &l nutrient agarel &8 (24), 35Tl A 24 A|ZF #)

10 g&
vl kel 0.1 mLE
FalHrt. o] & T at vl Y H-& MacConkey agaroll
FAel o s e HEs
Fstark AdE F=s APT 20 EE AFEste] FHE gl th(25).
(5) Escherichia coli O157:H7
(b Alef 2 onajA|
Escherichia coli O157:H7 Al &9 MacConkey sorhitol agar (Difco), novobiocin &
mEc-broth (Merck), eosin methylene blue (EMB) agar (Difco), nutrient agar (Difco) #j A
E AE3FA T API20E (bioMerieux)E& Wit 9-S &0 o A& on 0157 & 74
ST
¥ mEc-brothol| 7} 35 ColA 24
MacConkey sorbitol agarol] HE3ste] 35 C
#3lod EMB agar o A<=
F ke

H7 @H3AAFoz HEATLS

o %
255

() 23
AlE 10 g& 39 90 mL9 novobiocin®]
A ZE St vkt St i) 01 mLE
AN 18 A7t vkl Sorbitol S #3134 &= FAZES
sko] 35 TCollA 24 Az s silvh =4 554 BEe dd A
nutrient agaroll &7 35 TollA 24 A|7F vl 2(26) API20EE S3te] A d-& &<l
RTH2T). o]F 0157 FEH & AF&ste] A Y-S AASEAL 01570 &9 & H7e dF
PP st HEFHAE sATH26).
3. 2% 2 nF
7}. Biogenic amines¥} aflatoxin
A% AL A HACCP] a3k 9Ave] Weks Arahr] 98] o7l HolA Az
ing ¥43% dii= Table 367 2}
aflatoxine 2.11 pg/kgS. 2 oFF wl# HAZF5 o
19} 1}
o I t}&o] agmatin®
histidine ¥}

SRR

Hxke
biogenic amine$!

3
H#2] biogenic amines, aflatox
Aga oz AxI o7
aflatoxin®] 3-&3A1% (10 ug/kg)el
Amines< spermine®| 859 mg/100 go. & 73 Ho] £
ZH AT AERGNA FoF
A% HEE AT

2 285 mg/100 go]
tyramine< Z+7} 0.17 mg/100 g, 1.12 mg/100 g&. &
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Table 36. Determination of total aflatoxin and biogenic amines in Doenjang

product manufactured by Daegaya Uruk

Biogenic amine (mg/100 g)

Aflatoxin(ug/kg)
AGA TRP 2-PH PUT CAD HIS SPD TYR SPM

2.11+0.49 280 0.00 0.02 0.03 0.11 0.17 0.55 112 8.9

Abbreviation: TRY, Tryptamine ; 2-PH, 2-Phenylalanine; PUT, Putrescine; CAD, Cadaverine;
AGA, Agmatine; HIS, Histamine; TYR, Tyramine; SPD, Spermidine; SPM, Spermine

B
A GA

—

B Asaqd A=

Z A FY7eAel 9= Bacllus cereus, coliform, Staphylococcus aureus,
Escherichia coli O157:H7, Salmonella spp.& A3 ZA3= Table 3738 ZY. Bacillus
cereus® A 2 AHHEE 98l MYP agar #]=| el vERG =S FH3le] nutrient
agaro] ®joFsl & Aol RS cell forming unit® countingd & APISOCHBE o] &3}
FATIY o, I A= Table 383 24

Nutrient agar #1 % Aol Yebd o]z AAF 9749 Bacillus cereus & 5% 1.5x10°
o2 yvewow, APT kitE o83 &4 A, Table 383 o] o7 elA Aak= i 3l
= AL Bacillus cereus % ID7} 9792 A ¥ o},

Coliform®] AAA g 4+= desoxycholate lactose agar PR ol A =Ae] T4 4
o] Aol IAM TR &kt}. Staphylococcus cereus Ao A= tryptic soy brothE 9]
&3+ Staphylococcus aureus®] T3t vl & #]A| (Baird-Parker agar) oA FH3 =
Eeael Fee] AAM Aee AE xR 4ekth. Rappaport—Vassiliadis brothE o] &3k

Salmonella spp.8] =it #1%¥ & MacConkey agar B A Aol A F-He] et 4w % o

A2 oz Axd Fod7Ide 718 BN A Bacillus cereus7t AX s o] &2 o

0 lo
f

2

Azxses Adsad ALY 49 EARS Belvh A8 9dAx A vAE deg et
B
—
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Table 37. Determination of foodborne pathogenic organisms in Doenjang

product manufactured by Daegaya Uruk

Bacillus cereus Staphylococcus Escherichia coli Salmonella
Coliform (CFU/g) aureus (CFU/g) 0O157:H7 (CFU/g) spp. (CFU/g)
(U8 vy NAY BP”?  APItest MSA® APl test MA”  API test
K +2 15x10° - - - - - -

})Not detected; 2)presumptively positive;
YMannitol egg volk polymyxin agar; “Nutrient agar;
YBaird-Parker agar, 6)MacConkey sorbitol agar; ’)MacConkey agar

Table 38. Identification of Bacillus spp. using API5S0CHB in Doenjang product

manufactured by Daegaya Uruk

Discussion of

e : o
Identified strains 9% ID T Index ‘dentification result

Bacillus cereus 2 97.9 0.78 Good identification
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(1) ¥A =8 Hardware? F5 : Fig. 36 ~ Fig. 39

Fig. 36. Semi—automatic steam utensil.

Fig. 37. Culture rooms for molds.
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Fig. 38. Air—shower, humidifier, and temperature controller.

Fig. 39. Fermentation room for Bacillus subtilis inoculated Meju.
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2 o 74A] ek 7UZh) 500 ml &S] WA Fo v &0 =l B F 200 g &
Fole] Aot 3 & 7} 755 FFSaL Bacillus subtilis TKSP 24+ 30T A 447
Aspergillus oryzae ] Mucor recemosuse 28TColA 6~7dxF wjoksto] o0& o]
St (FoJAtake 7; o] EATE AT wizkA] vt

H

(4) A= B RS AdEsta AHE 3 Bo] 283 Y 5 110TdA 5417 oW g
& F (Fo] 80~100 goll 3 HEH) FrAoR FAA uk ? = 1% 1% 9A
HAEs o] & o AAbell T4 3~5ecmEF A §2 F A CTHHEE 70%0°
A 395<H AlulFE 30T AEE 7T0%Z7AA 2459t v kst ? XA A s o

) T UXVIE 50TColA 20417 HAxE HFE Az o] a2 aio] Zh7h i

2 glojopsh (A Yo FAS Ayt T AMRILE)

F

1

+
ox
=
=
N
s
L\')

W ¢ Bacillus subtilis®| 5+, Aspergillus oryzae™|5=, Mucor racemosus™|TZ
1:1:12 &3 & tankol] €1 o] FA<9 3HH(W/V)7} A 15~20% 2 FE 7lsle] o=

wW
S
s
lo
o,
o
—
=
e
o,
N
EVR
o F
Jul*s
Y
e =
HE
PL

(e
-z
M
o
M
i)
ol
ST
K
ol
e
-z
4
rlo
P
o,

—r

(6) 1A W A 95 a AdE dFE S €S "ol U5 Ewdde
435 =9 Aol EYFO o]F o2 air shower”?]7} & L35}

H EQehe AbEE AES Aol shar, &8 AAHE wEet & S, RS

283 A7t Q. e Foll T g AT "W AvE AHESs A8 o] q

- 107 -



M4 & Sagdr 3 asdFotoe V|ofx
A1A ATAREESY
15
- AL F3E €
B B A Jxxa=s 98 wmyl | o RUMEF 18% T de A A 3568 6F wA) o]
AEPA HE2T 9F Bu 4 w2 AlETE 3Fella, de A 39dE IS5
-gET SR 93 ASAAL & ggEue] dxy dds fRsigonn &
~nslEAe) EAAE Ao VAR R d&s]d FEY
o AR BA (GEolv Al 8 o W7IH A 18F A aminess FAA] HA Fgo
g, fr714h - aflatoxin® 18%F HE 5 2T A 3 L&A A
o 9ele4s ZHE (biogenic amines, = slojd
aflatoxin, Bacillus cereus, 7|€F | ° st A9 188 T 73l Bacillus cereusst
NEEg =) e dEHACH, Ve ASETE BF
1 He
A m AERA En= AQAE 5= 9 | o 1A e AR (AT 1F, AV 6F)
L ooz Ay - Bacillus subtilis TKSP 24, Aspergillus oryzae
- 1R ST HAA ] Mucor racemosus 15, Penicillium
oprotease 7= AIT wR A chrysogenum, Mucor racemosus 42,
colony 9] #H5AAF AA Cladosporium uredinicola, Penicillium
fellutanum
B A2S B2 2 S5e AE | o TAHFE ol&ste] Axd 17 @F T A
2 s A4 gad 2gag | WF R AREEE 29 St v ed
A % ol P{o‘ et AedAE L‘rE‘r%
e VIt EEFEY o e FHAA
23} o HA o Rt A Fn AAE 25 4@ =a
_ EFS o]adle] SAENNET | Bacillus subtilis TKSP 24, Aspergillus oryzae ],
N % ARl 7h7be] o Mucor racemosus 15, Mucor racemosus 42
Azxd Ade F4& Hrhst &
v - SE
o | m FFL ol4s YAH AERge | o TTH AdedFe TrE Ad 4F 44
3 DEEA FPS 9 ARz |- T TEE LR 299 sdE EnvTa
- o2d AEA ZTuE AU YA o fren ATdde] HATaEd g2
X 2HEge EAAE - v AEH In Y AFEE (39
Bacillus subtilis TKSP 24, Aspergillus oryvzae
J, Mucor racemostus
o HIZFAA} TEAME ABH R AN HAoH
TUE AT oRN AAAA 9 AE G4
B s 2 FHEAdY HACCPS |- #7874 oF =4, 8344 nAEHE
o] &8 A z+a} ot - ddistE FAY = v avbelRE Arbd TR
S ame 24aw @ 24 wae | AE 969 A%H FED 29 AH A%
- O wExo oAs W AEg |- d Y = R dARLdE NS F TE
879 9AA B= HEAEs wde 53] dF Het
3 - R 9 A ol iE g AR At
G m oA B NME o 8F AE ?ﬁﬂm el B ‘
7o) o) ZA) Al - /1YY A AFdde] uEAste fs
- delrld A AR 24 Aave o
- It Al = S
= HACCP /J&& Foteit gee DU oy iiifjj; & e
oge FTVINE HFAL +A | _ A}i;:jﬂ;; S H;{}Eﬁ}oﬂ %’f’sﬂ/ﬂ PEER
7HE'——_} [«JRas T R = =Tre] jas T




A 2 A #A-AEo 9 7o

<AT7ls Eob>

ojn

R

+
ol

alo

B4

713l A

[e ) ==X
AR

Folaka

2 Aol

Barstel

ojy

b

A A

Toll A A

gtell 7]

5

o %ol

]
H

=

Zho] 7|

JRENES

5

BF 2L A}

5

et sel(E)el v

s

S

@A up grade

o

o
oy
<!
~

™

[e)

‘:l_‘“

oA =

=

©

70 %)

ok

=

ot
=]

1.

(6]

7}
m o FABAE system 7ol €]

.

e
o

e

0
B

3, e Y g
o) sl 4w

det He=of wrefol &s 7
- 109 -

=

[e)



H S5 & A7 da 2 dae8 A=

A1A A A
m WS- A
- 371 2 29wV 47 F 43 wg HA
- ARAEGA (ARl el Fakd w1 Aol #d Anky A A
= 53 2 =i
- B35 2 A 1066046, ‘T LU FE o] &3lo] Far AEITWE AU FF o

el

- Shukla Shurti, Kim JK, Kim M. Soybean and Health (Edited by Hany A. El-shemy).

Chapter 9. Occurrence of Biogenic Amines in Soybean Food Products. p 181-206.

2011.
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