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The manufacturing method and product development for
popularization of traditional Eo-yeuk jang
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SUMMARY
(FEL o)

I . Purpose & Necessity of Research and Development

(O Korean traditional soybean paste and soy souce are the food product aimed at using
nutritious components of bean through fermentation efficiently. The excellent
functionalities (anticancer, antioxidant, immunity) are well known, but its nutritious and
functional elements coming from animal protein are short, and therefore, Korean
traditional soybean paste and soy sauce that is excellent in protein is not deemed so

perfect in terms of nutrition.

O Eo-yeuk jang (fermented soybean paste and soy souce with dried beef/fork and fish)
known as the royal court soybean paste is the Korean traditional soybean paste that has
been the food made in the royal court and noblemen, which can be said to be a
representative fermented foods that may satisfy nutrition and functionality coming from

plant and animal.

O Eo-yeuk jang has the best nutritious components and functionality that may be carried by
the soybean paste and soy souce. It is the wvalued cultural assets of Korea and
simultaneously the premium class traditional fermented food that can be introduced to the
world. Nevertheless, it takes a lot of cost to manufacture Eo-yeuk jang, and therefore the

burden-some price is suggested as a problem.

(O Therefore, this study is aimed at developing the Eo-yeuk jang as the popularized product
and suggesting such royal court Eo-yeuk jang that is the valued cultural heritage as a

new eatable soybean paste and soy sauce on our dining table.



II. Details & Scope of Research and Development

O Establishment of manufacturing process for popularization of Eo-yeuk jang
(O Analysis of physiochemical property by manufacturing stages of Eo-yeuk jang

(O Analysis of characteristic and functionality of Lactobacillus sp. that is the isolated strain of

Eo-yeuk jang

(O Study on improvement of quality of traditional Eo-yeuk jang related with a variety of
additives

lll. Progress of Research and Development

(O Manufacture of Eo-yeuk jang through selecting 12 materials such as fermented soybean
lump improved, beef, pork, chicken, dried prawn, dried fish for soup, dried Pollock,
abalone, dried mussel, tofu, kelp, and bay salt to manufacture the popularized Eo-yeuk

jang

(O Fermentation of Eo-yeuk jang for its popularization is a traditional static fermentation
conducted at the temperature of 20~25°C for the period of 45 days and for the final
maturity period of 30 days to manufacture of Eo-yeuk jang. Degree of preference was

evaluated after it was manufactured in such a way.

O In case of the quality of Eo-yeuk jang manufactured in this study, its contents were
found to be high in moisture but low in salt compared with those of traditional Eo-yeuk

jang. Content of free amino acid was not less than that of traditional Eo-yeuk jang.

O From the aspect of function, anti-oxidant activity was found to be low than that of
traditional Eo-yeuk jang. This is possibly because of the material and its quantity. Such

point should be improved in the further study.



O In case of the production cost, Eo-yeuk jang manufactured with improved Meju made of
Korean-origin bean (imported bean) could save about 48% (64%) compared with traditional
Eo-yeuk jang. Therefore, it could reach 50% that is the saving target value of

popularized Eo-yeuk jang in terms of production cost.

(O The manufactured Eo-yeuk jang was found to be higher in anti-oxidant activity in terms
of functionality when lactobacillus and red ginseng powder were added compared with
traditional Eo-yeuk jang resulting in the contribution to improvement of Eo-yeuk jang’ s

functionality.

O Natural preservative (polylysine) is somewhat limited in giving functionality to the Eo-yeuk
jang, but prevents growth of microorganism showing some effect for increasing the
storage quality of Eo-yeuk jang. With lactobacillus added to the Eo-yeuk jang, it is also
expected to increase the storage quality of Eo-yeuk jang, which is possibly because of

their roles of forming organic acid and decreasing pH.

O From the aspect of sensory evaluation with lactobacillus added, it scored 6.9 in flavor, 7
respectively in salty taste and the entire degree of preference. The highest score was
shown in the group with red ginseng added. As there exists no significant difference, the

taste is not deemed to vary from the addition of any material.

(O Total aflatoxin was not detected before or after storage in all the groups. In the test of
change in the quality and property using various harmful food-born microorganisms, all
the groups were found negative before and after storage showing its safe condition for

the storage period of 12 weeks.



[V. Research Outcome & Utilization Plan

O In the development of popularized Eo-yeuk jang, it is possible to supplement all the
nutritious and functional components coming from plant, animal, and fishery product from
Eo-yeuk jang, and therefore it is excellent in the utility value as a perfect nutritious food
that can improve people’ s health and cure the diseases.

O It can be applied as the fundamental data for the development of Eo-yeuk jang following
the globalization of Korean food so that a variety of foods can be developed, and

simultaneously it is thought to influence on a variety of business related with this.

O In the event the popularized product of royal court Eo-yeuk jang that is the Korean
traditional soybean sauce can be successfully developed and launched in the market,
excellent and a variety of Korean traditional soybean sauces that have been limited in
the soybean sauces market where the standardized and mass-volume system is mainly
built could be explored and produced as the indigenous product in each region rather
than the unit production in the household, and its production scale is expected to
expanded.

O The technology of fermenting excellent domestic Korean traditional soybean sauce will be
established, secured, and preserved, and the method of fermentation through quantification
using such technology will be repeatedly studied, through which, new and a variety of soy

bean sauces will be produced.
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Raw beef
pork
chicken
shrimp
large-eyed herring
dried pollack
abalone
sea mussel
bean curd
seaweed
sun—dried salt
water
broth
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Table 1. Formula of Eo-yeuk jang for popularization
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Fig. 1. Sensory quality of Eo-yeuk jang produced with Eo-yeuk jang fermented with domestic
soybean, and Eo-yeuk jang fermented with import soybean. a, Eo-yeuk doenjang fermented

for 45 days; b, Eo-yeuk ganjang fermented for 45 days.
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Fig. 2. Sensory quality of Eo-yeuk jang produced with Eo-yeuk jang fermented with domestic
soybean, and Eo-yeuk jang fermented with import soybean. a, Eo-yeuk doenjang stored for

90 days; b, Eo-yeuk ganjang stored for 90 days.
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of ®el¥ MAsA wF(Lactobacillus sp)E ©1-&3F ATE T oSS FHES A
Al g ot

a Traditional Eoyeuk ganjang|TEG)

Colar
15,
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——— Traditional Eayeuk doerjang(TED)
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Fig. 3. Comparison of sensory characteristic of traditional Eo-yeuk jang, Eo-yeuk jang

fermented with domestic soybean, and Eo-yeuk jang fermented with import soybean. a,

Eo-yeuk doenjangs; b, Eo-yeuk ganjangs.

b AZ ol 53 SYEY
D) 4% HE AAE B A o8B fal AR B
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2 By &g vYEES F2 Bacllus spp.,$+ Lactobacillus spp. E8] %o 53} o

g4 Aze] FAGl staterzd AAHA AL P4 ATT ARET

_20_



Table 2. Microorganisms in traditional Eo-yeuk jang

Sarnpzle

Lrezcriptian

M az Izt

LE-1 reEatrain G Za
LE-2
rMR%-1

hRS-2

Festraim RR 2052

MARS-3
MRS-5
MRS-E
RRS-7
RARS-2
RARS-
FARS-10
RMR5-11
RRS-12
RARS-13
MARE-14
MRS-15
RFE5-18
RR5-17
FARS- 15
+¥PD-1

FLi-2

YPD-5

TRL-2

YPD-15

1oa%,

1600

150%

E. coil, B. cereus, S. aureus, Salmolella spp ™
A3 Aem 2 fi3l A= BT A=HA

10® cfu/ge] 9 tHTable 3).

- 21

Hoz Az gAY fal MAYTS B
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Table 3. Food-borne pathogenic bacteria in the fermented Eo-yeuk jang

ISED ISEG DSED DSEG  TED TEG TD TG

E. coli NDV ND ND ND ND ND ND ND

B. cereus ND ND ND ND ND ND ND ND

S. aureus ND ND ND ND ND ND ND ND

Salmolella spp ND ND ND ND ND ND ND ND
Total 1.7x10°  26x10° 1.0x10° 58x10° 15x10° 4.0x10° 35x10° 2.6x10°

microorganisms

UND, not detected.

ISED, Import soybean Eoyeuk doenjang; ISEG, Import soybean Eoyeuk ganjang; DSED,
Domestic soybean Eoyeuk doenjang; DSEG, Domestic soybean Eoyeuk ganjang; TEG,
Traditional Eoyeuk ganjang; TED, Traditional Eoyeuk doenjan; TD, traditional doenjang; TG,

traditional ganjang.
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o549 pHEANE 50 FF5 314) 3 J=t 247 pHAlEA 3 G=2AAE o] §3)
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G2k AARS FEHAo ol 105 T2 D® dry ovenol B3 24 AT B AXT F F
Fe AW o W FRGF AL 9T FAe ey ok

AT ANEE AAl Fo] 5ge AFE SATY oeE 0mlE ¥ol A of 1A%

W23tk polytronTd o2 #Z 3} g 3 4T o) A 15%71_} A4 22 gtk o]w] polytronTM AR&-
A FEE ¥, FRTE I o Y EV]E S8 AA I F AEE E3E AT
sta JA" Agd 70% e 30mle Y=ok Fdd A8 70%
AAEE star B3 4FHS 2ol 40T o] stol A
evaporator2 7Hehs Sttt ebs ol A

Ho 21, oH=Z=2

A HE OA] WAy 2o o] #A
= Aol oA keI 33
lithium citrate buffer(0.15mol/g lithium, pH 2.2)2 25ml ™2
Sulphosalicylic acid 1g& @i & &3 $ oA 1AZE Aot 1583 AAEE$
um membrane filter2 73 F 343}

712 440nm, 570nm 3ol A ZH2; EA gtk

Eﬁi
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. gAY YA (a5, HT, Fw) B4

D F I = FF 54

FEE ANEEA-T0% WMe5E F5= 10mg/mL, (H-MFdxE 10mg/mb)E 0.125 mL

=25 05 mLel =o]x Folin AlekS 0.125 mL AH7bsle &3k & 1.25 mLe 7% sodium
carbonate £-& A A3 7}git) o] EFH S AL 90EZF WXg & 760 nmolA FF=
g A3
2 48 84 =4 9 Hr)
o A7+3of5(DPPHH)
FEE ARG EA-T0% WS F55 10mg/mL, H-AFHAZE 10mg/mL)E WE2d =
o 2 F 3k 0.004% DPPH(2,2-diphenly-1-picrylhydrazly) &< 5 mL& #7}sle] A
o

(]
T O
(e
—
i
4N

FAsAA 108 P40 R 517 nmol A F2E wWsls AT 74 A AXF
S THe R o] MELOH)E AT

A Z}g o 5(%)=[(A1-Ap)/Ae] X 100

Ay FE2E FH7FH9 517 nm 3=
Ay F=E HA7F49 517 nm &%=

e superoxide dismutase-like activity (SODA) =7

25 A 5@ HA-70% Hee FFE 10mg/mL, HA-AFAZXE 10mg/mL)E Eoly 43
of o FEEE SA43tY, AEEN 2 mo Tris-HCIY] $€4F58AG0 mM Tristl0 mM
EDTA, pH 8.5 3.0 ml 2} 7.2 mM pyrogallol 0.2 ml & 7}sle] 25T | A 10E7F vES-A1Z1 & 1IN
HCl 0.1 m & 7}8to] Hb-8-& FAAIZ] Hb-gH F 4FslE pyrogallole] F-& 420 nmoll A =
AatA ok SODFAIZA S A 8&qe A7tk FH7MTY F3E F4AES %E UEH
=3

Ay
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[e)
arabic 5%(w/v)< B2 A& A3ttt 714 (pancreatic lipase, 500 U/mDell &vl€ &

A 200ulE ¥ ZHzy 30C, 37C, 42T oA 250rpme 2 wHkstHA 303 HE-g-AI 71T
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HhSs AAAZL %, 3000rpme =z 158%F ¥4 EEstY ASdEs det Sl
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shod 183F vortexdt & oF 30&3F AX AL, FS5HS EEste] 715 nmelA FFEE
=23t} lipase inhibitione F& A7l FAHIIT AolY FFE 2o]E WMES(BE
LERdA T

lipase inhibition (%)=(1-A/B)*100
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e ¢ -glucosidase inhibition®l] W& = &
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712 (100mM p(4)-nitrophenyl- « -D-glucopyranoside) 90 uLE t©jsle] 37C oA 2083+ wt
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A4 45 1 A= Folch 519579 Wiiel o3 b33 o] Hestitt ol &
A4S gAststa RS Az ARSSt AHAEE] 3 g FEEATE 7]l Folch
solution(chloroform:methnol, 2:1 v/v)& sample®] <F 208] <1 60 mL 231t} Homogenizer
2 #4233 & Bzl "@a, orld Ay Ad9s 15 mLe ¥

A% 5 g9 &9 s FEVS A Egxde gt FE O AAE S
Na;SO4(sodium sulfate, anhydrous)& @@ Qth AAE T3 EcES AA & =+
rotary evaporatoroll A/l &o] 2A3] 7132 wj7tx] FLA AT 2 mLe IsooctaneS o
FAE 59 £ o)AS TAY E A4k B4 8 sample® ©] 83 Methylation?} &
PSS F3 HFHoZ Aol sample & gas chromatography(STAR 3400, VARIAN,
USA)l| injectionatgdth. SP™-2560 fused silica capillary column(100 mx0.25 mm, 0.2um ID,
SUPELCO, USA)< ©]83}% 1L, column 27] £5& 180C=E 3t al, 3 3CTH SA1A
HE £ 2 230CE dth Detector?} injection portd] &%+ z+z 250C 2 3F¢th.
Carrier gasZ+ helium= ARE3FATH ASEA 2 23] AWt =248 v o ~HSH

2 vkAk FFE2 9] retention timed} vl w st A3

dly
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2. @7 23

7L pH, 9= R FERF

%

v

A MEE T FANT Mg Tl s Alxzd osERZe] pH, d&, FETEFS 44
4.929}5.15, 18%%+10%, 60.8%%t 614%= YUElom o5 HAFols8d H dvtdsdd
(2010 AAA =, 1d TE AHH vas) & o SAZOR d=s HaF Wton, 3
FHFS o2 = 24HEUAT Az 53] pH, 9%, RS Fl dsAs58E 3 dvd

THEA v 1 gl dee & F AAHTable 4.

Table 4. pH, salty content, and moisture content in the fermented Eo-yeuk jang

Samples pH Salty (%) Moisture(%)
ISED 5.17 10 614
ISEG 5.09 22 78.3
DSED 492 18 60.8
DSEG 5.03 20 80
TED 5.14 20 58.2
TEG 5.16 25 75.6

TD 5.22 19 59.6
TG 4.96 20 799

ISED, Import soybean Eoyeuk doenjang; ISEG, Import soybean Eoyeuk ganjang; DSED,
Domestic soybean Eoyeuk doenjang; DSEG, Domestic soybean Eoyeuk ganjang; TEG,
Traditional Eoyeuk ganjang; TED, Traditional Eoyeuk doenjan; TD, traditional doenjang; TG,

traditional ganjang

N R

FAF AFUFI FYLT AFI T oJs) Az ol KB Koyt FFL B
@ AT AEFRRQI0E AAAZ, 19 BE AT Roh RE felolulnat A e
wkthTable 5). +Y4F AFMFRcks F43 AFNF} B4 deht 2l 715% 37t
497 B SUAE AFAFRGE G AAAE FHE HAD S 150k 59
JarE A Fel ofs A= ol fVATY AF S AEHA L Sersh lleo] P

Atk Ax" oAF7N YA FULT MFFE Az AFNHELS AFoAFA o 1l
Thr, His, Arg, Proo] #A #E =Jx, Serd} Glue] A4 AFHS & & & AU 4k
Mg FE Azd oJS3H4L Asp, lle, Lys, Proo] Azl oz AZEd whdd 443 /HF
HF2 AlzE o] §7143} o] Serst Gluol A vebuth
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Table 5. Free amino acid content of the fermented Eo-yeuk jang

amino acid ISED ISEG DSED DSEG TED TEG TD TG
Asp 0.133 2.606 0.132 0.789 NDV 1.772 2.896 5.460
Thr 1.705 7.470 4517 13.272 2.279 13.469 5.821 11.301
Ser 0.000 3.482 1.812 7.865 ND ND 3.609 7.489
Glu 3.765 16.563 3.243 6.994 ND 1.615 8.566 20.972
Gly 1.960 2782 2.098 2572 1.479 2515 1.526 2.053
Ala 1.571 6.562 2.198 6.007 1.271 5.812 2.636 5.205
Cys 0.666 2.601 1.191 2.879 0.389 2.229 0.581 1.366
Val 3.154 10.023 4.362 11.274 2.592 12.464 4.308 8.119
Met 4.553 12.589 6.366 12.912 3.127 11.772 5.526 10.242
Ile 0.000 0.584 0.142 0.387 ND 0.751 0.394 0.289
Leu 1.858 5.779 2.502 5.988 1.070 5.048 2.601 4616
His 1.233 2727 4.149 7.807 4.842 8.116 1.936 2.845
Lys 0.115 0.488 0.185 0.426 0.620 0.959 0.462 0.256
Arg 13.775 18.764 14.540 18.281 12.986 20.341 16.109 19.953
Pro 1.096 4.021 1.475 4.888 1.641 9.676 1.906 3.763

UND, not detected.

ISED, Import soybean Eoyeuk doenjang; ISEG, Import soybean Eoyeuk ganjang; DSED,
Domestic soybean Eoyeuk doenjang; DSEG, Domestic soybean Eoyeuk ganjang; TEG,
Traditional Eoyeuk ganjang; TED, Traditional Eoyeuk doenjan; TD, traditional doenjang; TG,

traditional ganjang.

. AZ % N4 B4

SEAFY F ZYdE FF Ao ST AFEFE Ax" ogHA] 2F 800
gl Az oS98y 6%01%%(2010@ AAAZ, 1d da AF)9
o5 HE e

Az A58 2 A595% 94 DPPH 242}%04%—% °F 250 mg/mL
2 FUANE M FE Az o S3Hge] F ZEdE T oF 850
oF 158 =tk 18y AzHE ASHEARF zﬁj DPPH 2 A}-5-o 5
o A= HAFAKENFEY F4HF M F Az S04 oF 1.89 AE Wgteon, &
A N T Ax ol fHES o 3MAE Bes & AJTHFig 4, Fig 5. SODA H4itst
Aol JAAMe= AFBAFAAMT BHE BRYY FUHoE FUAMNE MFHTE Az o
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Fig 4. Total phenolics compounds of traditional Eo-yeuk jang, Eo-yeuk jang fermented with
domestic soybean, and Eo-yeuk jang fermented with import soybean. ISED, Import soybean
Eoyeuk doenjang; ISEG, Import soybean Eoyeuk ganjang; DSED, Domestic soybean Eoyeuk
doenjang; DSEG, Domestic soybean Eoyeuk ganjang; TEG, Traditional Eoyeuk ganjang; TED,

Traditional Eoyeuk doenjan; TD, traditional doenjang; TG, traditional ganjang.
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Fig. 5. DPPH activity of traditional Eo-yeuk jang, Eo-yeuk jang fermented with domestic
soybean, and Eo-yeuk jang fermented with import soybean. ISED, Import soybean Eoyeuk
doenjang; ISEG, Import soybean Eoyeuk ganjang; DSED, Domestic soybean Eoyeuk doenjang;
DSEG, Domestic soybean Eoyeuk ganjang; TEG, Traditional Eoyeuk ganjang; TED, Traditional
Eoyeuk doenjan; TD, traditional doenjang; TG, traditional ganjang.
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Fig. 6. SOD-like activity of traditional Eo-yeuk jang, Eo-yeuk jang fermented with domestic
soybean, and Eo-yeuk jang fermented with import soybean. ISED, Import soybean Eoyeuk
doenjang; ISEG, Import soybean Eoyeuk ganjang; DSED, Domestic soybean Eoyeuk doenjang;
DSEG, Domestic soybean Eoyeuk ganjang; TEG, Traditional Eoyeuk ganjang; TED, Traditional

Eoyeuk doenjan; TD, traditional doenjang; TG, traditional ganjang.
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(2) o -glucosidase ¥ lipase A &3}

o] &2 «-glucosidase AA| E= oS
o] SH 20109 AA A=, 1@ LE AF), F4bF NFH T
S8 2] o -glucosidase AN wWE FFn G}l 2] AHFig 7). &
AT 9% lipase JA &EFoll JoAAE EXE AJSHAFEAAE YEFUA ZUdri(data not
shown).
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Fig. 7. « -glucosidase inhibition of traditional Eo-yeuk jang, Eo-yeuk jang fermented with
domestic soybean, and Eo-yeuk jang fermented with import soybean. ISED, Import soybean
Eoyeuk doenjang; ISEG, Import soybean Eoyeuk ganjang; DSED, Domestic soybean Eoyeuk
doenjang; DSEG, Domestic soybean Eoyeuk ganjang; TEG, Traditional Eoyeuk ganjang; TED,
Traditional Eoyeuk doenjan; TD, traditional doenjang; TG, traditional ganjang.
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Table 6. Contents of -3 polyunsaturated fatty acids on fatty acid profiles in Eo-yeuk jang

Fatty acids DSED (%) DSEG (%)
Butyric Acid Methyl Ester (C4:0) 65.61 + 0.07 N.D
Caproic Acid Methyl Ester (C6:0) N.D N.D
Caprylic Acid Methyl Ester (C8:0) N.D N.D
Capric Acid Methyl Ester (C10:0) N.D N.D
Undecanoic Acid Methyl Ester (C11:0) N.D N.D
Lauric Acid Methyl Ester (C12:0) N.D N.D
Tridecanoic Acid Methyl Ester (C13:0) N.D N.D
Myristic Acid Methyl Ester (C14:0) N.D N.D
Mpyristoleic Acid Methyl Ester (Cl4:1 ) N.D N.D
Pentadecanoic Acid Methyl Ester (C15:0) N.D N.D
cis-10-PentadecenoicAcidMethylEster(C15:1) N.D N.D
Palmitic Acid Methyl Ester (C16:0) N.D N.D
Palmitoleic Acid Methyl Ester (C16:1) N.D N.D
Heptadecanoic Acid Methyl Ester (C17:0) N.D N.D
cis-10-Heptadecenoic AcidMethylEster(C17:1) N.D N.D
Stearic Acid Methyl Ester (C18:0) N.D N.D
ElaidicAcidMethylEster (C18:109) N.D 570 + 0.04
Oleic Acid Methyl Ester (C18:1w9) N.D N.D
Linolelaidic Acid Methyl Ester (C18:2w06) 2.80 £ 0.05 14.86 = 0.12
Linoleic Acid Methyl Ester (C18:2w6) N.D N.D
Arachidic Acid Methyl Ester (C20:0) N.D N.D
y-LinolenicAcidMethylEster(C18:3w6) 15.85 £ 0.76 N.D
cis-11-EicosenoicAcidMethylEster(C20:1) N.D N.D
Linolenic Acid Methyl Ester (C18:3w3) N.D N.D
Heneicosanoic Acid Methyl Ester (C21:0) N.D N.D
cis-11,14-EicosadienoicAcidMethylEster(C20:2) N.D N.D
Behenic Acid Methyl Ester (C22:0) N.D N.D
cis-8,11,14-EicosatrienoicAcidMethylEster(C20:3w6) N.D N.D
Erucic Acid Methyl Ester (C22:1w9) N.D N.D
cis—11,14,17-EicosatrienoicAcidMethylEster(C20:3w3) N.D N.D
Arachidonic Acid Methyl Ester (C20:406) N.D N.D
Tricosanoic Acid Methyl Ester (C23:0) N.D N.D
c1s-13,16-DocosadienoicAcidMethylEster(C22:2) N.D N.D
Lignoceric Acid Methyl Ester (C24:0) N.D N.D
c1s-5,8,11,14,17-EicosapentaenoicAcidMethylEster (C20:5w3) N.D N.D
Nervonic Acid Methyl Ester (C24:1) N.D N.D
c1s-4,7,10,13,16,19-Docosahexaenoic AcidMethylEster(C22:6w3) 15.74 = 0.80 79.45 = 0.98

UND, not detected.
DSED, Domestic soybean Eoyeuk doenjang; DSEG, Domestic soybean Eoyeuk ganjang;
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A 3 A AR B FF Lactobacillus sp.2] §4 2 7184 £4

L a7 HE& 2 B3
7}. Lactobacillus sp. & HZAAZZH ZAF

e 7dFE Al AF0E vro] 1aFdAE 25, 35, 45C oA wids, 22FlAl= pHS,
5 7, 9 dlA wY<s, 325 A= NaCl 0, 1, 5, 10% ol 2+2}F vl ks Aot

Y. ZEgdolzx &4 54

Peptone 0.5%, yeast extract 0.3%, agar 1.5%5 2o W= vl Ao skim milk 1%&<HS X7}
st 23 & Wy disk filter paperE 281 1 9o &4 93} bacterial cultureS 10ul =
Fojr 12A)17FE clear zoned] Z7]1S #&E3ITH

T}, T2Hlo]QE EA BA

(1) Lysozyme resistance

o

dAZElete e
A

N & NS W & 0.1 M, pH 7.0 phosphate BH{H & A
1% OA] dAEE st s ¥ (<=1
(
Gl

HFHow AAAZT. HHZ AHAT= 3
g/l NaCl, 0.42g/l KCl, 0.25g/1 CaCl2,1 mole of
sodium bicarbonate) o AHEA|ZITE o] A <4 100pl &, lysozymee] 100mg/19] &%=
2 Zolql+ sterile electrolyte solution (SES; 0.22 g/l CaCl2, 6.2 g/l NaCl, 2.2 g/l KCI, 1.2 g/l
NaHCOJ)el AH+3tal, H+t AlZbe 082 3k, 722 0, 30, 120 &l MRS agar platedll &3}
o 7o ASES RIS

z

e
o I®
>

E o e

o

T ®H HEERE S 2mle] Ringer solution (6.

s

o

A
N

g o WgFds AR FedS HAZE, pepsine]l 1%(w/v) H7F=E]al pH7F 2.5
Z "X MRS brothell 24175k Afuj ksl 24z 0, 2h o] MRS agar plateo] HZ3tt). 24]
W7 HQS W oA dAEE F AS59S vy bile salt7} 0.1%w/v) H7FE MRS broth
o 10A1ZF v FAl 712 2A4]ZF vt} MRS agar plateo] HEst] AHd4E &213oh

o
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(3) 29 o] & A}

Carbohydrate ©]&o°| ofdt 32 Biomeriex(France)il:¢] APl CHL Medium3 API CH 50

strip= o] &gt

2. @7 23

7}. Lactobacillus sp. & HZAAZZA FA

D= E A3F

Optimal growth temperature

(600nm)

0 6 12 18 24 30

Fig. 8. Optimal growth temperature

o] kA

O

Al frabdtol Ay R AR 3[5CAA I =L AFES BY, 25-30C
oA LEAZ KA EAS HYstE BTTHFoE 25T T2 AFES BT 124
2r MR = 45T ol A2 Aol 2 ZUA T 18AZRE = 45C oA O o)ide] RS B
o] A %L, 25TlA B 52 AFES EATh

_—
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(2) pHE 3%

Optimal growth pH

—————

B
= *..3
£ 1.5 -
i o
‘l'-:;o f .
bjm . -9
TR I e e L. TTITITITTITTTTaews n
0 ! 1
0 6 12 18 24 30

Fig. 9. Optimal growth pH

o

pHE AZ oM pH73 pHIOAM 7HE =2 AFES EJAL, pH3, 5 & Akl tidk WA
A @2 AF}E HoFY. pH3, SSolAe W2 AFES HoE ¥, pH 73 FHE~71<] pHI

NHe= 253 =& YFES HATH

_36_



Q) 4= %

Optimal growth salinity

3 B
S ——0%
EE = - 1%
iz = 10%

0 & T T T T |
0 6 12 18 24 30

Fig. 10. Optimal growth salinity
AA A A2 Hol d&rl A0 'Mheas) 52 AAE
rRNA gene A9 B4 A A7t 197} Lactobacillus halophilus € w+& <
= yYAas 2ot
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SHEL EEDES- %S

o -
k- =
e —

Fig. 11. Z2gdjo]|= &4 =4

(849 S, YAERYSHA] &-& bacterial culture B 18]31 th &+

AT B
SHT W= Ad3 43 = FoA clear zoneo| A=A ¢ko} protease activity7} §l
o= FAHAT
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. ZeuoleE B4 B4

(1) Lysozyme WA A&

Lysozyme resistance

e

l

\

(F]

N
Gl = U1 o U1 W U s 1 oen

—

Log viable cell (CFU/ml)
o

<

Omin 30min 120min

Fig. 12. Lysozyme resistance

Lysozyme W4 A& AFoA 53 2 A5 KLY HFT AEES 4145% & 715
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(2) Artificial gastric juice 2 bile acid o] g WA 29

Artificial gastric juice and bile acid
resistance

[y
Do

Log viable cell (CFU/ml)
% o

;—> Gastric juice — bile acid

Oh 2h 4h 6h 8h 10h 12h

S N e D

Fig. 13. Artificial gastric juice and bile acid resistance

T Atk pH ¥ A 2PolA A4S "= ApH 9 AFEC] w2
oltt. #14F slellA e HEES 1.83% & 7I=3th 2hFH bie acid= #v4A
2E ARG 4nkst FAME HolH bile acid st HF BEELS 0.98%E 7] =3
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Al 4 - gt JA7FE U AF oS53 FEAd AT
L a7 & 2 44

7h ol57e dnt AE B 8 EH2HE §F

Ax 712 & WHSEtE oS3 dWtdE T AOAC WHQ0)E AME3te] E43)
Aok A AY Ve dxy, 29d FFS Keldah'H S A&, =AW A7
< ether2 FZE3t= soxhlet FEWHE A& =3I & AFS AH IS sidoH,
550C & 3]t Z oA 4NZE F¢ B & FA8AT e A 33 vHESo HAgoE U
At JEF-S ICP-OESUICP 6029, leeman labs, USA)E 714 T

Rz} Ak AEFFA weh A 9 ARLEE AR 2 A7 Esliet ether2 &35

3 trifluoroboranemethanol §W o2 A|Wiks WY o] ~H 23818t 7T ZwpE 1) 3(7890

Series GC system, Agilent, USA)Z &4t Fd=HEL AFTHAd o

chloroform-methanol2 FZsto] HIF313F &, AH3st 72z =zvE = 270C o4 57
e

v ¢A 8 5C/mine HS =2 300C 7R ASAA 987 §x5te] B ETh.
Y. o 5%e| pH &3

A5 pH AL vt Al 10 goll ¥+ S/ 90 mLE FH7bsted o34A
(Whatman No.5)Z o 3}3} -8 pH meter(model 710-A, Orion, Boston, MA, USA)Z =
Aot 24 Als T 39 Aot Hagto= Yep AT

. o183 e AES =

Add= 453 10 gl B4 S/FF 90 mLE 7St ACE  homogenizer
(Ultra-Turrax T25, Janke and Kunkel, Brussels, Belgium)= 15,000 rpmellA] 1&3F v} sl $3 o
nfe Ag 1 mLe F73 o2 sk plate count agar(Difco, Detroit, MI, USA)ell H =3}
37TCol A 24X 3T Bl % ?* Uel= colony &5 A3t

2} o] 5%<| DPPH 4
of el Aatst A dotrr] s Kim S@Do] A3k Wl Fste] AAEA

Zz+ AN 8¢ DPPH(,1-diphenyl-2-picryl hydrazyDell thdt HAatgo] G324 Ao 39"
=439tk DPPH &< <F 7.9 mg<g 80% methanol 200 mLell o] Spectrophotometer(UV

o _:)
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1600 PC, Shimadzu, Tokyo, Japan)& ©]&3te] 517 nmolA 1E2 2 3 o] &4 2.95 mLe} A
5 0.1 mL& &3] 4ol& £ 0% &t Aol BATG thF ¥E&H S 517 nmollA FEFE

59l
g 2459tk AT Tt gL AL o3 Ba=U

AAFAS0)= (- ABHAT] FF=/ FHAT FFE)x100
w049 A= 573

o] &4l HEEALS  Brookfield viscometer(RVDVI+,  Brookfield — Engineering
Laboratories, Inc., Stoughton, MA, USA)E °]-&3}le] Hamaker$} Griffin(2)e] W& W3t
=ZA3At 2+ AR E 25C water bathol] R#sHA 500 mL Hlo]AH| Alx 400 mL¥ 37 &
o} 33 whE =Ash AF =74 spindle Nod4, 30 rpmel™ 30%7F AH3d To HArs
=435

A A Fof 52 F4 WIE dotir] fs) FAELAI(ET of=SEAl, UF

7, W7+t O157:H7, & n] EEL‘?FF 2 2 A2, %L&‘EE*J?EF)% o]-&3ste] o5

ol F4& 48T & obEEtEAS Al T ofESEABL B2, Gl 8 G2)& 70%
=

Be% FZ9 T HIAXIIANZAHE o Z AA S trifluoroacetic acidZ FE=A43 A7l AL o
FAZ77F Y A DZrtEdYEZE BASRA, TS FEAEHAA wet EC v A

(Difco, Detroit, MI, USA)Oﬂ HEste =AYt A+ 0157H7S HAE mEC vjA|(Difco,
Detroit, MI, USA)ell 7}gF 3 35~37C oA 24+2A|13F S0 FgE & wHl oF
sorbitol &8 A|(Difco, Detroit, MI, USA)ol HF3te] wjdsted sorbitol S %_‘—8]18}1] 2= T4
& 33l eosin methylene blue g A|(Difco, Detroit, MI, USA)dll #HF3s 9
)\Hf)/] 244 o] d20%E AT FAAHE AASYT. AAN B OFLS AAS Z=F H|

S MacConkey

rﬂl

& %, tiosulfate citrate bile salt sucrose 3l =|(Difco, Detroit, MI, USA)oll HE3td HZSA
9 /‘1% HEe] Fetel tiste] SRjJIAIRES AT wpdE s Algeade AAE
mannitol egg yolk polymyxin ¥+ wlj 2|(Difco, Detroit, MI, USA)oll HZF3le njF & EE3 &
S Zl= BE3A e A8, 3NMEITYTHL AAE Baird-Parker -l X (Difco,
Detroit, MI, USA)ol] =ste] vike b5 FH3 = 2Rl Feo HAMN S A3t
ATt
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Ab B5H 7t

A3 AFAAE A gt 108e et FH & dsdAede R #8513
ok vpIgE o5& EE 11109 BERE sl #o] FH|stH o ;

Al AEn FA FFol tigted 93 HEHES ARESAT. BEXY fFo4de SPSS
system(Statistical Package for Social Sciences, SPSS Inc., Chicago, IL, USA) software
package(version 20.0)2 ©]&, P<0.05 =522 Duncan’s multiple range testol] 2]s}e] A3}
At

2. @7 23

7h AR T oS oI AE W

D2 59.77~61.67%E HYEFW I AT A4S
: oS FLIF AHAE A=, ©

Aoz Bk el =7] o454 68.8 %ollA 120€ F 67.86%=2 o= Hae}
FARSHA YEst T o §4o] =AM Fig.2)Y A+ 7

2 Ut BE 7Y ofFHZdA 125 Fole fYHoR FUiste AFS UHEEH. 20
B“@(Flg DL 74§ 12.69~13.24%0° A 11.82~12.52%°. 2 A&t AFe & 5 o & 522
o o 5Ae sA4x7] 3.507 mg/mLlA 12714 1.175 mg/mLE A on ol 2F 7|
Zo A=+ proteaseo] 23 polymer b‘éEH/l ol d o] oligopeptide °©]3te] A7=E 7h4
B3] HE= Ao 7113 Aow d="Hvty Rtk 3 EFigdel A$ 9.09~9.87%N A
10.43~10.772 WA= J7lste AFS zteth ole AW oS4 =3IE o] 27
26.62%°1 41 A% 180¥ Foll&= 27.02%= S7Fet] 2 AP FASH=E @A Es] A&
S7FetHA 37 ko]l BolAle Zlo g Bt YEF IHHFig.5)E XV A 3.43~4.36%
oA 125 & 3.16~341%= EE oA AT 7 502D =9 A FA aigdn] 9

B

N
¥
M
1%
off
=
7

—

I‘TF
2
T ool
of
o|N
()
i)
rr
)
M
o
u

mrl

Mo

FE FEFS ofF 14%E At A= BFL Az AT 13.28-14.05%14 FE7 2ol
wel & WstE HolA ARl 7 524 RiudAe 4713t FUMErE 1340 |
ol AE7F oF 02% HAashe AdFe UEERTE Aol & Aok fARES Btk Control
Fo] BEF o] g wol vkl A% A dFo] Ekon], 1279 AN F UE

g} ko 3

(Flg.6)9— 0.7~1.1 g/100g= A= H]s=
.8g/100g, polylysine %7+ 2.1 g/100g,

N
S
o
d
g
o
N
N
B
i)
32
o
2
N,
=
23]
Lot
R
o
2
o
o o
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w71 skt

Water content (%)

Time (weeks)
Fig. 14. A% % 2 o$PT $8 ¥F9 W
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FAbE A7 1.8 g/100g, 34k H7bE 14 g/100g o)Atk xS 125 AA Fof
L H37E IAAINE, polylysine, fr4kst, &4 7ol B¢ ZIpAHA g
63
—8&— FEoyukjang
62 - —O— Polylysine
—w— Lactic acid bacteria
—A— Red ginseng
57 | | | | |
0 2 4 6 10 12 14



Crude fat content (%)

6.4

6.2

6.0

5.8

5.6

54

—&— Eoyukjang
—O— Polylysine
—w— Lactic acid bacteria
—A— Red ginseng

2 4 6 8

Time (weeks)

10 12

Fig. 15. A% 5 Z o]S3&TY ZAW ¥ ¥zt
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Crude protein content (%)

14.0

13.5

—&— Eoyukjang
—O— Polylysine
—w— Lactic acid bacteria
—4— Red ginseng

Time (weeks)

Fig. 16. A% T Z4 oS Y 2992
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Ash (%)

9.5

9.0

—t

—&— Eoyukjang

—O— Polylysine

—w¥— Lactic acid bacteria
—4— Red ginseng
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Time (weeks)
Fig. 17. A% § Z 53T 3 & FF W3
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Na content (mg/100g)

5000

4000 -

3000

2000 ~

1000 -

il

KF Ko

ok K1

Lo~yeuk Polylysine ~ 2Stic acid  peg gingeng

Jang bacteria
Fig. 18. A% % 7 5379 Y=EF §39 A3
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Saturated Fatty Acids content (mg/100g)

3.0

2.5 4

2.0

1.5 ~

1.0 ~

0.5 -

Kk Ko
ok K7

0.0

Eo—yeuk Lactic acid
jang bacteria

Fig. 19. A% F 7+ A% EIAAE

Polylysine
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control (A #4) control(12F A &%)

polylysine 37} (A7%¢3) polylysine A7F(125F #%43%)

At 7HA D) A H7FA2F AES)

b H7HAEAD) g FrrA2s AFS)

Fig. 20. A% A% YAt A2vtE09




u A F s3] pHE s

3 A7)z wE pH ®stE ##S A3 Fig 83 Zoh 7]
pHE 6.43~6.459] W& YUetlion, AA7|3ro]l F71gel wet 125 Fole=
5.81~6.090.2 ZFAsIHT. ol= &=A47|17H360¥)s <t pHYF A4Sk 5.52~6.130.2
Uetdo = 4 5259 2383 A "Estth o]23k pHY s A A7IREo)
Aol met S5t ATl YA APHEE Fr14e S7H26-27)9F ofw
e ZAo A28 93 Aow RuF O‘E}. Polylysine A7V AT

f

o
o
I
32
r
>

T J‘?‘ §:]_ OT%
T A AT Aoz fFr|ako]l F7EE o] pHYE AshE AT
A

I Basded fabde] AR A Foll s Fr1bo]l F7kske pH A
K

6.6
6.4 -
6.2 -
T
a
6.0 -
—8&— Eoyukjang
—O— Polylysine
—w— Lactic acid bacteria
5.8 - —A— Red ginseng
56 | | | | | | |

Storage Time (weeks)
Fig. 21. A% 5 7 o153 pHE W3}

_51_



. olgatel A4 W B

b o) g AR el mE Aol WEke Table 73 2o 27 AT
T 7.35~7.38 log CFU/MLZ 2% o]zt EASHA] FRAAIRE 12739 A9
78§ 7.43~7.72 log CFU/mMLE feoxtE Holw F7tstRal, 53] fakds H7hs
15743 polylysine® H7HR 1 FFAA 125 Foll e I folHd  AolE
Btk fAFTY A$ AA 1253 F 7.56 log CFU/MLE control#oll Bls] =717}

A = A THK0.05). B0 FAkAe] &d EAo #ASE AFNA FAkAFe] /7]
2 A 2 pH 4 59 98 5o Q% HRERE B § oy Ry,
o] =29 plateo| A ©@a8t vjx] BHgELS E3] paper diskE FASZE A

14 mme] Fgo] Fo] A8E AS &< ot Polylysine®] 7-¢-

Adre] Fo24 Aolg AT + e ] o o #4E9] A
Adfete ACE AFREM, 1@DTY HilolA e—polylysineXﬂXﬂE Aol 7tst
Ao o A w7} Zr}sto|ul 7‘&,7}—?01] Hla vt AA 3 FAaEE

et
rr
32

f

o
s

Table 7. A% T ZF o153 A2 At

Storage time (weeks)

0 4 8 12

Eo—yeuk jang 7.38+0.03* 7.51%£0.04* 7.62+0.01* 7.68%0.01°

Polylysine 7.35+0.01* 7.40*£0.02" 7.51*0.02° 7.43%0.01¢

Lactic acid bacteria  7.39+0.06° 7.47+0.02*° 7.57+0.01" 7.56+0.04"

Red ginseng 7.38£0.01*  7.52%x0.02% 7.65*=0.04* 7.72%£0.03"

47Mean within each column with no common superscripts are significantly different (p<0.05).
UNot significant
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2 AR F o873 DPPH &z &A%

1

ON

AZ7120E o574 DPPH &~A%5& $A% A+ Fig 9-10% 2o} A

Z1Zto]  AojFe| wet FoFHor JFUtste AdFe EHAFAT AF %7
19.98~21.36%° 4 125 3-°] DPPH A&7A%2 25.00~54.04%% Z7}3t9 o ©]
Ad= e %7] DPPH &Yz AAFo] 29.93~30.04%14 180¥€
81.74~87.66% =2 Z7I3ttt= 7 5(33)o] HEdk Aol FASHA et &
D A 12FF 52.97%2 A F7Fekd e, & 5349 SAaterx 1

_—

rt

ol mx 2 W
qr e

2

ANF 1FHERG A4 55 FIEolA A guZd Asss Edte B
@9 A A K TFEES kst {ojFog FUMATIE ARE B
s B3 B Ak ikt HUbe e AR 12FFd e 54.04%E TP =2
Aes BATY. oA AFE Fal Lactobacillus GA36), Lactobacillus rhamnosus
FRb frabeto] &4kst a3yl RuEa e, 53 ke 24
UEs Toto] A4t st H*Oi L i
UetgiA "t 7 5100 Raudalzp ok 7 5(38)9 A
A FdH fFAtE o] &8 TaRFHRY IstdA WA fFAS HETIE T
FHE 27] 33.3%9A4 145% 63.11%= 33.33%° 4 55.93%=2 AAFo| =
ZT7RY =& radical 2AEZHE YERJ =T
= Rt} PolylysineS FH7}sk o} &7e] 74

B N

oo ]
o

A ol & A3 v FAS 23
T+ & AT v 27%
nujskA yebge o] 539 tiFdasFel I
-glucosidase®] Zg-ol 2]3l isoflavone aglycones &7tz d4kstaxrt F7)
B33 =, polylysine®] g+=H@BDo] WErAES] #2848 Ad|5te] polylysine
HA7bo] Bhrroll Hla @ AAFo] U ASoE AsHT
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Radical scavenging activity (%)

60

50

40

30

20

10

—@&—— Eoyukjang

........ Qe p0|y|ysine //fj
——-w——— Lactic acid bacteria //// i
——4&-—- Red ginseng v~ e

Time (weeks)
Fig. 22. A% 5 Z o]§% ¢ DPPH &tz £A%5¢ ®¥3}
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Fig. 23. 125 %9 Z} oj&%7 DPPH &Yz 2AS 43

_55_



ol 7 ojgate] WE HA4

Zk o 54 MRS A AR 7ol wEpA FolHoE FUtele AEFES
BRAY. AA %7] 19.6~20.5 poiseoll Al 23.18~23.71 poiseZ Z7}sHS & < U=,

mmﬂwsﬂ mg o] & sedEle) AE A% FA FF ABFFRETD
S o
= AN

U

o7 zpol7k EASA ¥e ZAOR Hol F& Flel & FFE HAA FE Ao
2 ®elth Chhinnan S A% =

7He Rustaled £ A9 A fAge EAth ol HAe] A
ot FFEGE FRIFF ATt oA HE i 9FE VA= A

Aedd,

Table 8. A% & 74 o&3T9 J& W3

Storage time (weeks)

Eo—yeuk jang 20.38+0.42° 21.35+1.13* 22.11+0.38" 23.43+0.20°

Polylysine 19.60+1.05% 23.09£1.04* 23.05%0.31* 23.18%0.59°

Lactic acid

. 20.50£0.80* 22.568%+1.58* 23.18*0.54* 23.34*0.36%
bacteria

Red ginseng 19.86£1.21* 22.74%0.86" 22.98%+0.13* 23.71%0.30°

aPMean within each column with no common superscripts are significantly different (p<0.05).
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ol ol gge FASAH W AA
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¢

Table 9. A A $9 7} ALY FAEA ¥

korth Ui,
T A A A
-]Xl—7] ]-

o

A%
=

o]—J_ ﬂ—i \;H;d--ﬁL
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~
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Lactic acid bacteria 7+ Red ginseng 7+

Fig. 24. o} %42 dda EAS4 AsAA
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FEo—yeuk jang

Lactic acid bacteria %7} Red ginseng %7+

Fig. 25. o] &2 A7 0157:H7 A EA HEAA}H
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Fo—yeuk jang

Polylysine %7}

Lactic acid bacteria

A7k

Red ginseng # 7}

Fig. 26. o179 &4 vlHgew FHAEA AsAA
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polylysine %7kt (24A17F) | polylysine %7t (484]%F)

RN

v A A2~ T2 TF Lactic acid bacteria Lactic acid bacteria
HA7b (24A1%1) HA7b- (48A1%1)

Red ginseng #H 7} Red ginseng #H 7}
(244 7F) (48~17H)

Fig. 27. o] 39 s dHAAG -2 EZAEA HIHA
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Control

10°

poly
lysine
A7

10

10°
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Red
ginseng
A7

10!

10°

10°

10*

10°

Fig. 28. o &3] AL
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AL B9}

%‘37}94 A= Table 109 2ok Frlo] A% fitde H7IeE o5%
oA 6.9, Aot FAbe H7RRE o FANA 7, AAAH VEZ=eM = T4 MUt
g ojgAelA T2 M wA vEgod #ode dEhA et Al 5(22)9
ARl Fae AVMEe W #ed 549 WIE dEIS o Awute] #foA
UetA] tout B4 ol o A yEbsta, AAA T1Exo] §lojA
FHo] ooz =4 Uewnt & AdAe FolHdd zele yE
WAl EtARE Z4ke] H7PE o 53] #eAd ol s8I FFE VA= A
o2 yeht FARE d3E YeElllY. Polylysines 37het % o}
ARl 71E=7F 742y 633 522 7 WA Rz 7ol Aele iU
3 5129 AF Azl polylysineo] 21F9] T5ols JFS XA &=
2 Basigled 2 Add LA

rJ

Table 10. A3 ¥9) 7} o437 #5%7

Flavor Saltiness Overall acceptance
Eo—yeuk jang 6.3+1.2% 6.3+1.3° 6+1.9%
Polylysine 5.6+1.1° 6.5+1.2° 52+1.0°
Lactic acid 69+1.1° 6.7+1.1° 6.4+1.3%
bacteria
Red ginseng 6.4+1.4% 7+1.4° 7+1.6°

Values are mean=*standard devation for n=10

aMean within each column with no common superscripts are significantly different (p<0.05).
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