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SUMMARY

1. Preparation of Functional Soybean Paste

Processing technology of functional soybean paste using natural plant
materials and lactic acid bacteria such as yuzu, Chinese matrimony vine,
perilla leaf, Maximowiczia chinensis, and Bifidobacterium animalis DY 64
were studied. Bifidobacterium animalis DY 64 (3.6 x 10" CFU/ml)  were
entrapped in 2% (w/v) sodium alginate solution using 10%(v/v) microbial
suspension for preparation of functional bio soybean paste during storage at
room temperature. Sensory evaluations for odor and flavor of treatment of
7.0% yuzu, 3.0-5.0% perilla leaf, and 10% immobilized bifidobacteria in
functional soybean paste during storage at room temparature were "liked
most” compared to the controls and other treatments. Results indicate that
those treatments were the most effective due to fresh odor of yuzu and
sesame leaf. Functional soybean paste treated with 7.096 perilla leaf were
"liked less” due to off-flavor. Generally, functional soybean paste treated
with 3.0-7.0% combined with 10% biomaterials could be considered to
increase consumer acceptance due to enhancing odor and flavor. Aerobic
microorganisms in functional soybean paste significantly increased during 15
days of storage and then decreased slightly after 30 days of storage at room
temperature. It was considered that the growth of Bacillus spp. in functional
soybean paste rapidly increased during 15 days of storage and decreased
slightly during over storage days. Results indicated that food pathogens such
as Salmonella spp., Staphylococcus aureus and Escherichia coli were not
detected in functional soybean paste during storage. It is concluded that
functional soybean paste using plant materials and lactic acid bacteria such
as yuzu, Chinese matrimony vine, perilla leaf, Maximowiczia chinensis, and

Bifidobacterium animalis DY 64 could be used to industrial application due



to enhancing consumer acceptance.

Key words: Functional soybean paste, plant materials, sensory evaluation,

Bifidobacterium animalis
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2. Development of Storage Technology on Fusion Food of Soybean

paste for Chicken

Microbiological, physical, and sensory evaluation of fusion food of soybean
paste for chicken using plant materials and lactic acid bacteria such as pine
needle, yuzu, perilla leaf, and Bifidobacterium animalis DY 64 during storage
at 4°C were studied. Bifidobacterium animalis DY 64 (1.2 x 10 CFU/g)
were entrapped in 2% (w/v) of sodium alginate solution for preparation of
functional fusion soybean paste during storage at 4°C. Generally, concentration
of salt and sugar in fusion food of soybean paste for chicken were 1.3-2.0%
and 24-27° Brix, respectively. Sensory evaluations for odor and flavor of
treatment of 10% of pine needle, yuzu, and sesame leaf combined with 10%
of immobilized bifidobacteria in butter broiled soybean paste during storage
at 4°C were "liked most” compared to the controls and other treatments. For
odor and flavor, flavor materials of pine needle, yuzu, and perilla leaf
entrapped in 2.0% (w/v) sodium alginate significantly (P < 0.05) increased
sensory scores compared to the controls due to fresh odor and texture. It
was noted that sensory evaluation of butter broiled soybean paste treated
with pine needle, yuzu, and sesame leaf during storage at 4°C increased
consumer acceptance due to fresh butter and natural flavor fruit for odor and
after taste. Salmonella spp., Staphylococcus aureus and Escherichia coli
were not detected in  butter broiled soybean paste during storage at 4°C.
Results indicate that butter broiled soybean paste treated with pine needle,
sesame leaf, and yuzu compared to controls could be increased to consumer
acceptance for odor and flavor values, which could have a economical

advantage resulting enhancement of product quality.

Key words: broiled soybean paste, pine needle, yuzu, sesame leafe, sensory

evaluation, consumer acceptance
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Table 2. Preparation of flavor source for functional soybean paste

o

JJo

7 & Axst

=]
=

deEdes s=0E=R

Jo

B
—

pitd

Ho

—_
o

EAEAE 0-10% HellA 5

20kg =

i

L
W
S
il

T

=]
RN
=]
RLN
=]
RN

> 150g #A& A7), A9 SMX - 1200 MEK)1
- 23 -

> 150g #&GF A7), A4 SMX - 1200 MEK)1
> 150g #A& A7), Ad SMX - 1200 MEK)1

e
e



Zn ¥ 1395g + 54 Az 52 AP 105g
=> 150g @& (T A7), Ad SMX - 1200 MEK)1#
=> 5% A A 2g9 &4 bead 7}

2) 5% EHizA #@Ad A=
ZH A 1425g + B4 Axd BEAAYH 75¢
=> 150g @& (F&7], A1d SMX - 1200 MEK)1#
=> 5% F A THA 2g2 LA bead H 7}

3) 3% HEA BF Ax
ZvE 1455g + 2 dxg EEAAN I 45g
=> 150g @& GFZE 7], Ad SMX - 1200 MEK)1#
=> 5% A FHE 2g9 &34 bead 7}

Table 3. Preparation of functional soybean paste additional several functional

material.
7154 EFA 7154 E3B
(5% FA7F 59 2g9] L7Atbead
A7)
A (BRA TR A | oA FA | BRA| T A |org
72 | 24 | 2 | 22 | 24 | 22 | 22 | 24 | 2 | 2F

7% % 7% 7% % 7% 7% 7% % 7%
5% 5% 5% 5% 5% 5% 5% 5% 5% 5%
3% 3% 3% 3% 3% 3% 3% 3%
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4. vfo] @ =& bead®] A=

kol @ =dE  beadd Axe HAxHA widFIt He FHE
Bifidobacterium animalis DY 649 AAEE 4 702S 2 A (support) & A& 3}
o] ¥ 9 (entrapping method)dl] ]3] A 3}(immobilization)st 12 A+ 2 2 & 3}
7} &ol3 bead® & Aete] AbREAT HET FFmcle WA Eg
Bifidobacterium animalis DY 64(53 5 %) frabd v e 2 AP A &
rlol AL8-31% Alginate 15g ¥ 4 985ml (1.5%) €4S 200C A
308 #o 3 EWsA A A 43-45C=2 W3 1S Bifidobacterium
animalis DY 64 1L #]%d = celld] wet weight g < saline 15mlol] &3 3k

<

2k 20g

o] beadE

= =2 2=
o T T

animalis DY 64 A A ¥ 2] <A 3=
of zwlEg, 2u) A, Huf A,
s ol =4 & beads

5 71574 vt

o] &

e Al

=z

CELT
Somlol 84 3te] HiA oL

CERER R

o]
v -

O yE()EE Axg T4 dxs =2

=
=

Table 4. Method of preparation of conditional Bio soybean paste

=]
RN

W=t} Bifidobacterium
TE(R)ER
100) 814 ZulEdS AL o7y 7]

EREER BT

A & 95m] +
BB gol0ml + o Bifidus 10ml +
. Bifidus 5ml + ]
=3 Alginate90ml ] Alginate90ml
Alginate90ml
beadZ A% beadE A%
beadE A%
Zu a7 10%bead 28 * 3]4|10%bead 2§ * 3]4|10%bead >3 & 3|4
29 A 10%bead 28 * 38]4|10%bead 23 * 3]4|10%bead >3 & 3|4
59 314 10%bead* 3 & 3]4|10%bead* 3 & 314 |10%bead ¥ 3 & 3] 4]
109 34 |10%bead®3 % 3] 4(10%bead =3 ¥ 3]4|10%bead =3t ¥ 3|4
b A =4
AL&AUC)NA AAAsHA 0, 5, 10, 30, 60¥ G = AAFE SAHIY &
04t beadd] EHHE vy~ vlAES EDTA-phosphate® ol 3087+ WX 3
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o] beadE &l F HAWMIPoeR AdsS FASAT. vIHE v &

gE gEs F48 MARE BSHAE Aesan

Table 5. Condition of BS culture medium.

BS culture medium 53¢ /1L
Sodium Propionate 15g
Paramomycin Sulfate 50g
Neomycin Sulfate 200mg
Lithium chloride 3g
MAAES Ao =w3 & Gas pak anaerobic jar(Vented #4360627,BBL.

USA)el ¥ o]Z 37T incubatore] o] 347 wjud & F2YUFE A48

7)
T4 Ax3 A EUAR 208 F o] ethanol 20mlES 7}e & #43} A7l
o5 3,000rpmell Al A4 ZEElete] A A AS AFESHAT 71 &ujel o g
FE=WH o2 DPPH(Sigma,Mo,USA) 0.04gS 250mle] ethanol& ol H<Qd F
o 2] (Toyo NobA)E o]#43Fe] 0.4mM DPPH(1,1-diphenyl-2-picrylphydrazyl)&
g Axste] AHE A 7HA W Basidt. 04mM DPPHE 9 0.8mlol A%
ethanol &< ImlE& #H7teti 30x.5<¢k & & Fholx 1027F ¥HSAA
Spectrophotometer 517nmeolA FFEE =2AHFdFoew PErTE AzZdAal

e e ol

ol

ethanol§ ¢ 1mlE #H7lsla T3 EE SAHI oW, F4 F9

Axbsk sl o

$& Fd% = 1-( AR FFE / B2T FHE)x100

T
[e]
-0,
N
to
)
>
2l
riet
fols
X
R
o
i)
oX,
lo,
Ay
o
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obx| 2 dlAl Hd% &4 (ACE) Inhibition activity® =337 9s @53 o=

g 5@ 5% SR Ie Andte] dEE 45w B JEHe

Table 6. Salinity, concentration of functional soybean paste included good

taste

ASHEY | FAEY | BEAEY | P4 | evdey | A29F

o (o] AN L (e}
TE % 3% 5% 3% 3%
A= 6.1% 6.9% 5.9% 6.5% 6.8%
1) &4

ACE(rabbit lung acetone powder)= SigmaXl (St. Louis, MO, USA)| A 172Unit
g2 Fdske]  ARESEATH

) 714

Hippuryl-His-Leu(Hip-His-Leu)2 Sigmai}l (St. Louis, MO, USA)o| A G4 3}¢]
A1-8519)
3) Column A&

Gel permeation chromatography® resin® % Sephadex G-10(Amersham
Biosciences)s AH-&3tith

) 71 EHA oF

v A= FES 93 filter paper 110mm(TOYO paper), PM-10
membrane(MilliporeA}) ¢ Sephadex G-10& T 938t AFgstgdtt  Gel
permeation column chromatography$ Ion exchange column chromatographyel A}

§3 guli HPLC 5+ % A®ss Aok 532 Fgskel Agahavh

2 - _
ACE #3824 %<mwmmﬂ(mw@4‘%@Ok%img.aaiﬁ%:?%dzn

b magel A
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ACE storage buffer= 9°2& NaCl 05 MS 3%#3 001 M Potassium
Phosphate Monobasis®] 1M¢ NaOHZ pH 7022 xAde YHHAI
SigmaX} (St. Louis, MO, USA)ZF 8 T3 ACE(rabbit lung acetone powder)E
0.lunit/ml¥ 3]Alste] &3iAzl AS W5 Haste] a4 €4 F4 A dllsste] A
&3ttt

b 7149 A=z

Substrate storage buffer= 92 % NaCl 0.6 M& 3§73 0.1 M HEPESe| 1M2]
NaOH= pH 83°2= x4t W wad §F 712 Hippuryl-His-Leu (0.05g/ml)<
s|Asto] GalAIZl & Iml¥ ud W Easte] AREsETh

(th ZagdAe 40U

O HWEEA[ZFe] WE =
etol THITE 1010

=
2 HFSSkAuEAE IM HCL 1255 2o WS A9 3L, WS 10,30,60% H4 2

1.1

o
=

o
()

A\
ol

i
oL
=

7]

i
tlo
—
o
=}
=
ol
flo
e

2 37ColA ¥ % 1M HCl 1258 9o ¥eg AT 1 & HMEF BT
8501 ethyl acetate® Hol 1% &<t £33k 14,000rpmell Al 203 S A4 8
sto] 500E FHaH 120TolA 4083 AZES Iml SHFol Fo] 230nmolA &%
5 SAAh

@ =9 <ol e VAT g

etol EA(ACE. 0.lunit/mDe %S 010203040505 Yol FHF9 34
A o] 507t HEZ SR 71E 100wE H7 AT &4 WHgS 37Tl A
IAZHES ¥He & 1M HCl 125u8 9o W8S AAAZT Al of7]el] 850ul
ethyl acetateZ ¥ il 1% F<¢F £33lo] 14,000rpmel A 208 Fo U4 A A 4
= 500E FHaAk o] FFAE 120TolA 4087 7hEste] A2AZ FH 1ml

STHTE 7hske] &A1 o 230nmellA FHE=E S8
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9% 789 FE=9 Ax= Fig. 1.3 2ol stk 7Is 488 200gel S/F
o]

mixero] &3] :HFE F 10,000g °l 30% centrifugeE 23]

wbEEk o 2 4E oS Aspirator ©l  filter paper 110mm< ©]-§3lo] o 1}3
T Y B3 g9 PM-10 membranes ©] &3t FE3Ie 28l W5

Sephadex G 108 &34 AlEE AlZbol| whel 1-507A 40ul¥ who} AJE 2 A}
L3y =3 985 ©¥F 10kge FHF 40L =9 3 Blender(Philips)® <l
A agkste] 20%9] HAdTEAS AxsATE o] §4E 8000rpmol Al 40F7F ¥4

A

-

PN

e

w238kl ARt Aoy 1AHer & FE2FT FEAL FrIse] b
%z

=] gE= A

Ju
&

A7z % 100gs Al =+
200mlol 34 3}e] 40,000rpmol A 50mins <t Ultra centrifuge (CENTRIKON. T-
USA) 3 % Amicon 8] PM - 10 membranes AF83t 4TColA Ultrafiltration
ST

Suspended and Shakened of Deon-jang

in 4 volumes of distilled water

l

Centrifuge (8,000rpm x 40min)

Freeze - dry using a lyophilizer

l

Ultra centrifuge (40,000rpm x 50min)
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Ultra filtration (PM-10 membrane)

l

20% Water extract of Deon-jang

Fig. 1. Flow diagram of extraction procedures of Deon-jang with water

(7) ACE activity =74

Angiotensin converting enzyme(ACE)ZX A& &3 += cheungs el = 9ol
af A AR 40ule]l 7€ 100ulE 7R F 37molA 5%
incubationd}t A th. o719 ACE enzyme& 10ul7}3ti thA] 37=o A 1A 1F
SAZ1 F 1IN HCIE 125ulWF-8-A1 7] 2L ethyl acetate 850ulE 7}8}o] 40% &5 <t
WAt 10,000g 41 158 B¢t 94 #Ed F AT 500ulE FHAd Dry
ovenol 90TCeolA 30% &<t &3] AxeALt o7l FHF ImlE 7hste] &

A3l g31A) 7 oS 230nmol Al SpectrophotometerE =% 3o v EFU AT}

S

El

of

(8) ACE Al 4=

A el & (%) = x 100



) 454
) A=A
==
Aol AHAFEE 300uS oy =43
2) Mohr W
10% KoCrOy ImlE Hd F7FF 0mlet @4 F=FE Imle} 3|43 0.IN
AgNOgE el ¥ AMzZe] vsts gileto] gha SAH S
Z}) ICP Atomic Emission Spectrometer 4]
Adoiga i 7241 dAdFd S0 9= ACE A @ F
E=d U FUE AFEHES AT AE 71F2 Perkin ElmerAh
OPTIMA 4300 DVE A}-83} 9]t}
Table 7. Sample of soybean paste Inhibitor fraction
7 A 8- 2]
No. Sample AN &5FA(g) o Dilution Factor
FA(g)
1 9 0.1834 14.8149
2 15 0.1860 15.7929 8491
3 21 0.1816 14.1138 7172
4 27 0.1736 15.7987 91.01
5 37 0.1741 14.5027 83.30
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11
10
9 -
o
=)
C g
()]
o)
|
7 -
6 -
5 T T T T T T T
0 10 20 30 40 50 60 70
days
— e — 10% Bifidus alginate bead

Xt

—&—— 10% Bifidus alginate bead + = 0| & &
——O—— 10% Bifidus alginate bead + 2t 3| &
——w—— 10% Bifidus alginate bead + 58i3| &
—~—— 10%Bifidus alginate bead + 108H3| &

Fig. 2. Measurement of counting bio soybean paste Bifidobacterium animalis

DY 64 entrapped in 2% sodium alginate solution

&4 4ES A (support)

%719  Bifidobacterium animalis DY 649 A EXE

2 Abg 3ol T (entrapping method)el]l ¢ &l 124 3 (immobilization) 3 10%
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Bifidus Alginate beadW] A #47F 2719 A% 33x10° Log cfu/g® Z=AHH1
302 Aol = 107 Log cfu/g® WolAHA 602Aol=  10° Log cfu/ge 2 °F3t
45t A T BeadW o] Adrt A AS et @A o

T
Az vtole BN ATFFE AW A3 109 A= =9, 20 3

70 -
60 -
50 -

9 B ﬁ

>

£ 40 - _

©

©

T 30 -

o <

: S
20 - §
10 §
0 T T T T T T T

IR 3% I A 5% 01 Kb 7% O 3% O 5% O 7% 2 3% %Y 5% %Y 7% % & 5% % A 7%

Functional soybean paste

0
JAREHN

Fig. 3. Comparison of antioxidant activities of various soybean paste

functional component
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ad AdeAFel zrds Hrbste] 2vEdE Axstan Ve AEE &

_0|L
rir
e
Sh
>
Ho
R
-
N
>
to

n2AE 3 5 7% ¥EE Hrbete] A xea 7+
2o s dAHES A3 A= Fig. 3.9 Zu. 98 939 undd59F
S e FujE g A9 ay AsEFdRg das A Est ol &

q

Hrhegol woldsE Farsh BAo| Fopx

Fig. 4. Alginate bead of functional soybean paste additional several functional
material.
AAL 7|5 EAY 95 HFEAS Bifidobacterium animalis DY 649]
X5 ¢UAE FA(support) 2 AFE5Fe] E W (entrapping method)oll ] 3j
114 3} (immobilization) 3+ 10% Bifidus Alginate beadZ A %3 Aot} 2 E2H L
shedE dxE deldte 2rEds Axsta FAAF LS AT 2=

j
37193 Aoz @A Bead E55olt}.
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Hgel ndg A g¥= HFe ok diFauide] glEfo] =} ofm it o®
Elo]= Foli= angiotensin converting enzyme inhibitorg}al 3}
18SS JAAZ e olF FEoluo 1, &4 F4,
1

o]
27, AAlSe W BRuE ugow Axd s5A @ o ACE A3

)
o
jang
<
=
<
Ll
N\
o
ol
o
32
ks

0.45
0.4
0.35
0.3
0.25
0.2
0.15
0.1
0.05

O Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il I
control 9 19 29 39 49

fraction of soybean paste

Abs(230nm)

——IHNESEHEY W —=HYESHET A HEIHT

Fig. 5. Measurement of ACE Inhibition activity in Traditional Soybean

paste and Advanced Soybean paste

7H AlsFE93e ACE A3l activity =4

off

718 de] ACE A3l activity 4ol <A AAE 3 7 F2 w7
ACE activity7} ojw st Ao g2 oS
< fsl gAs Ay A HA ol A

S il
< 75%, SE FEFL 6% AN &S BIom F HA FEAA A



0.4 r
0.35
0.3
0.25
0.2
0.15
0.1
0.05 |

Abs(230nm

S O T N s S OSSR
Fraction of Soybean paste

—— RXET B 20NEY 4 SEXNEE o PIRNLE YYD

Fig. 6. Measurement of ACE Inhibition activity in Functional Doen jang

715" H e ACE A 3] activity Ao 3t A3 %= 50%°] 49

ABA L e 2He] mxd FAS Ueold mrh FALow

AE7F J= 2 A58 F g3 ACE A&l & 4o dg A7 23},
2 AEAZA] ACE A&l activity® =AH3 Ay A HA HEF(ACEI
1(Angiotensin converting Enzyme Inhibitor 1))3} 5 (

ACEE Adstes &Aool 42 90%, 50%S YEeEtHATL 53] 4% ojv] Haud

o osd AEWEAES "AoRE FPLer5S FAE ACEAH =
1374

g,
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salinity(%)

Fig. 7.

90
80
70
60
50
40
30
20
10

Inhibition (%)

Fig. 8.

0 10 20 30 40 50

fraction of soybean paste

—— - salinity
—&— Inhibition
chromaticity

120

100

80

60

40

20

Inhibition (%)

0.25

0.20

0.15

0.10

0.05

0.00

chromaticity Abs (550nm)

Salinity, chromaticity and ACE inhibition activity of soybean paste

inhibitor fractionated by the Sephadex G-10 column chromatography

Oul 2ul 5ul
inhibitor of soybean paste

OlInhibitor 1 @ Inhibitor 2

ACE inbibition activity of fracted by the Sephadex G-10

chromatography
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Sephadex G-10 column chromatographyS &3] # 3% soybean paste inhibitor 1
I 2 Y AEE Rl vEHE FAH AfGdS UEtH AF{E inhibitord
FEe met ACE Asll&o] FoAo= AJads vl o

—— pH
——- AFA (M)
—e— Inhibition (%)

A Injection start

7 12 r 120
100
6 - F 1.0
80
5 - r 0.8 60
44 Loso [ Y8
\2_, c
I < 2 £
w o
34 F o4 < o £
27 F 02 r-20
b -40
19 F 0.0
+ -60
0 L 80

0 10 20 30 40 50 60
Fraction Number
Fig. 8. Ion exchange Chromatography of fractionated in soybean paste

90%0°] ¢ A&l $+AS YElE  soybean paste inhibitor 1 o tisiA I =<}
M2 g 233 ACE A3 223 2837198 Hiform resin® o] &3 Ion
exchange Chromatography& sttt weld £9&E2 &Y =71 S7tda+5
90%°]del A dds Hel= AS Qs o= ste] 83 ol ddS

FoAZle Bl SdS Adiets 28] es Fdskiith
4. 7157 979 Fle &4
Alefredde AAaadd MFddose]l ACE Al ddo] vedew

gl ekol Aol 3t Frle SHol I AFEHeol vEbd Aol A
3t

Alzol A el Na o] A&% A3 ACE A3l 2] = E8ellA e Nask=7F 7}
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4 Eee & 4 An AR Hob /BA RPN BHAR AReAY B,
AAE A AFS T3 iy ANELS F¥ste ACES Adlstes 2245
Agoniy ¥elstt ol Aasdrh " 87 U ¥rF% £ Na
7 K, Ca®l v 7 @G lojA "ot s Astxdd #Aoste Ao
FE
Table 8. ICP Atomic Emission Spectrometer 4]
Wavelength 7171574 % AA 5=
No. Sample Element aveiens 171584 I's
(nm) (ppm) (ppm)
9 Ca 317.933 0.557 17.38
1 o Na 589.592 0.430 37.74
Inhibition
K 766.490 0.408 12.73
15 Ca 317.933 2.059 69.92
2 o Na 589.592 168.9 1.43(%)
Activation
K 766.490 33.62 1142
o1 Ca 317.933 0.480 14.01
3 o Na 589.592 34.01 2643
Inhibition
K 766.490 0.506 14.77
o7 Ca 317.933 0.037 1.114
4 o Na 589.592 0.325 29.58
Activation
K 766.490 0.208 6.263
5 37 Na 589.592 23.74 23.74
Inhibition
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A, ARG, oA, BEAS o] 7]

?_
of =R xuEdN EFe] Ve dHAS Az I E
=
[e)

o{[‘

()

S
=

2
e
O
o

B

24
&Y
tlo

]_

ol

=HE AZFdFYcr. E3] g (alginate) S © A (support) 2 A&
o X #H (entrapping method)el]l &3] Agq4d A L3517 £0]3 Beadd S A3
oy Bifidobacterium animalis DY 642 AAXE 314 3 (immobilization) 3} %3

Bifidobacterium animalis DY 642 AAEZE A3} 10% beaddE TEHE
sl A1 gk npe]l o fgel A 0, 5 10, 30, 604 AEFE FAHIT A, 604 A 7HA

A Fulo] oA BFF7F 10808 fAP 2w g 2u] 34 ulo] 9

ﬂJ
o

vlol o H Ao 1A 33 Bifidobacterium animalis DY 649 A A X A7}
ZAHAR = AoZ Hol dRE vE " d A9 &3k xy¥E AU
| 9] A AEAAS AT F A Hol o] o g uHiole Y

%% 44T 5+ Ae Aol

el shd ilﬂﬂ}«] Frkste el g v)sAe]l mad Ao dFE
MAs Ao AbmEm, md H A4S A ACE A #H=E FA3A
W AAA s RGN 50%0]de] ACE A #Adol vEbwth 1
T712 gl Aol ©4 inhibitor ¥ e] 7bd A& =7 Helyh 4

A4 nHAE @A ACE A B2 da By $ g, F7]
EF715% $° Nadt K, Cadl 0|7 @3 lojA e dsat darx
o] golats Aow g, gy doz Aoz ACE A @Al

= 3T
FEFS A= HAgeol= opn gt AES 2, AA sk W&ol st ook
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4 o8 2% Fd 4F AL

3

A48 2. %

A 23

!
o
K

E

o)

FoldA=FH 24 kg

oA o

NA s AL e

bl &

3|

7

53!

R

Ho

[

Fol AHE-3]

S

of 2}

Table 9. Method for preparation of flavor source of soybean paste

M | ool oo| oo| oo ¥r| so| wpf==| 20
MEE R SR
™

= _ qu

o [ R R E || B (0|
Gl ok e g e e
B 2|

M

sttt

&

shel A}

o] 2 EHFE 5kg Y E Ax

—_
o
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A z= 7F 0-150ge] AR, wl, Tl E (T 29, £t
o] 2, Thabine, Bl=1)2] # LS H7F F 150+10°Cell A 102 7tE3le F 539
o 7§ EvtESoAEE 10-30g &2 H7F @t 10-30%°] =7

kst wAs sk &, A, wlE g9 AY SEtels o HdeE S

A7 2 #A4% g5 A=A 138 =9 F 2Ae d#dds Az, 1
3l ol

Table 10. Method for preparation of chicken fusion source using soybean

paste
9l o) Z(g FRAE | zoE ErhE = A=
SR s | o | T T T se e (g Bk :
) o (g)| H(g) ¥ (g)
) %)
150 50 100 270 100 10 30 100
100 100 100 270 100 20 20 100
100 50 150 270 100 30 30 100
100 150 50 270 100 15 10 100
50 100 150 270 100 10 30 100

718l Aol ols) Az dar] g FHdL
Zol AAAo® 30 brixe] e w2 HvE YEHAT. 100-150g FFol A=
Aol E HIbFol Eob Alul, el Ast
& Ao HAEHAJY. £ 2
£ oF7Iste] 15% olste] Es H7bsloF & Aor HEHAY.

oo & H7EFS 0-50g9 F sto] Al xd Hav] 9% FAAA @A

¥ Table 113} 2k & Ao A" Harle () stdeld 743 ke &
919 AT 160£20g0] 7hEA S ARTA R Sto] AR
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= HAZRFES wdsA ®mHel wE ts 150£10°Col A 102 7HE e e

50°Ce] &= 2 fAte #H5H7 AsZ A&

|

Table 11. Method for preparation of chicken fusion source using soybean

paste combined with pineapple, apple and pear

shel o) 247 | 2% | mue | 0|FF

g k)| ¥l (g) @] 2
+=(g) oleli(g) | Fg) |HMol=E(g) €0 2@

o= =100 100 100 270 100 10 10 | 100
el 741 | 125+87.5 | 100 100 270 100 10 10 | 100
A 2] -2 | 25.0+75.0 | 100 100 270 100 10 10 | 100
A 2] -3 | 50.0+50.0 | 100 100 270 100 10 10 | 100

Table 11.9) #1317 93 F4 £28 A2F g w44 2 Fvld 9
BiRbe AAE Avt teu 2vh SAdE 2 AR 2o dxT

Uo7t A= AT B UA S5 HATP < 0.05). #eHLAES A
A

Table 12. Sensory evaluation of chicken fusion source using soybean paste

combined with pineapple, apple and pear

Storage time

(days) Appearane Odor Flavor
Treatments
=T 5.00° 5.00° 5.00°
A2 1 6.00 6.00 6.70
A2 T 2 6.00 6.00 6.80"
AT 3 7.00° 6.00 7.80°

a-cl

Mean values with different superscripts in the same column are

significantly different (P < 0.05). "Means of replications.
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M7kskel Az izl #1F

QEI At B&
A Al 7= Table 13.2} #Zt}.

}d hzmA FEE oI

I~

FAda

Table 13. Method for preparation of chicken fusion source using soybean

paste combined with pineapple and apple

N ESE . ERE

= HANE AT FAF 2| = EUAFE| EnE = | g zv 83| AF

+8(g) | (2) | 99 ool %) %F(g) | Tl =E(g) 06 (%) (%) |22 (g)

=T =100 100 170 2| 2 100 20 5 110 7 100

Ael1| 125+875 | 100 170 2| 2 100 20 5 110 7 100

A2 | 25.0+75.0 | 100 170 21 2 100 20 5 110 7 100

A2 #3 | 50.0+50.0 | 100 170 2| 2 100 20 5 110 7 100
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Table 14. Sensory evaluaton of chicken fusion source using soybean paste

combined with pineapple and apple

Storage time

(days) Appearance Odor Flavor
Treatments
o) =+ 5.00° 5.00° 5.00°
Ag T 1 6.00" 6.00 5.00°
A8 T 2 6.00" 6.00" 6.00"
A2 3 6.00" 6.00 7.00°

a-cl

Mean values with different superscripts in the same column are

significantly different (P < 0.05). "Means of replications.

Table 15. Method for preparation of chicken fusion source using soybean

paste combined with pineapple, apple and flavor materials

- _ EvE
- A& |Ag | #AF (2R |FH(|=QF ﬂ]oie Az |v" |z | A
B +B(g) | (2) [dd(g)|(%)| %) | ¥(g) (gT— (%) | (%) | (%) |22Fg)
e 2100 751 150 | 15] 0 | 100 20 510 10 100
1%
A 1| 2504750 | 75| 150 | 15| 22| 100 20 515 10 100
n}g)
I 1%
A 72| 2504750 | 75 | 150 | 15 Gl 100 20 515 10 100
1%
A 73| 2504750 | 75 | 150 | 15| €A | 100 20 5| 5 10 100
2~ 0]
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T H 160+20g9] 7t S 4R A 2 dto] AFESAL. 24 Fa7] Alge "4
Ve #ASA T vrE TS 150+10°Col A 108 71t g o 50°Ce &
=2 At #FHIF AlEE A3 AT

Table 16. Sensory evaluation of chicken fusion source using soybean paste

combined with pineapple, apple and flavor materials

Storage time

(days) o WAY ="
Treatments
EE 5.00% 5.00° 5.00%
A2 1 7.00° 7.00° 8.00°
AT 2 7.00 7.00° 8.00
A8+ 3 7.00° 7.00° 8.00°

_l . . . .
Mean values with different superscripts in the same column are

significantly different (P < 0.05). "Means of replications.

Azx= 2 0-100ge] Aot S HP F
150+10°Col Al 104 7FEsted 1/3 744 =3kt 1 & EnfEFA2EE 20g
W 10% A xE H7F & vs FAsAT 1§ 50g v R gl 25¢° HEHE
Y 150£10°Cell Al 3+ &<t ¥ o 35gs Ikttt 28 2wy g

3gol & 100gS 7Fste] 1/32 w3 Fu|EHAS 3-9% FE2 H7Fste] a7
S
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Table 17. Method for preparation of chicken fusion source using broiled

soybean paste combined with apple and rosemary

aa| 2ax |eg|sas| 0 gz oms [ FTT s
3% |E@ Aol 2 Sy
@ | 9@ | €0 | Fe co| )
(g) %)
PEp
iz | 100 | 100 160 15 100 20 5 0 100
10%
A2 +1 | 100 | 100 160 15 100 20 5 HEE S 3 100
A K s
w4 10%
2252 | 100 | 100 160 1.5 100 20 5 HER S 6 100
S
’ H 10%
A2l 3 | 100 | 100 160 15 100 20 5 HE S 9 100
A R
4 10%

2 Adel Agd Harle () oA 7T ke @9 HEFTE
160+20g 9] 7hE4AS ARTA R ot A&t 4 Hav] Alse HAMTE
wdstA EHol vpE g 150+10°Coll Al 108 7tEstlen 50°Ce =& f
At #HEH7E ARZ ARG 10% WE F Z
3-9% sk mzrty] & Hubsta Az Fuv] @F FHA2 Hevt

S AASAT(GE 45). of ol tiE BeH st A ol Hlel A2 ofFt

2 % 9ivta 7= s,

_47_



Table 18. Sensory evaluation of chicken fusion source using broiled soybean

paste combined with apple and rosemary

Storage time

(days) o W AR M
Treatments
o) = 5.00° 5.00° 5.00°
AT 1 6.00" 7.00° 8.00"
g 2 6.00" 8.00° 9.00°
AT 3 6.00" 8.00° 9.00°

.,‘1 . . . .
“Mean values with different superscripts in the same column are

significantly different (P < 0.05). "Means of replications.

3. Ha7] nlole BF FAL29 AR
Zy wpol Q. BAL2 10% At (Bifidobacterium animalis DY 64 A3A|3)E

A 27 2-3mme] beadZS 10% T2 Zv|E Ao H

7hete] Abgetglvh. 30 dEelM AF Eot AxEs 1.5-1.9% 9 w=E UE

WAt 28 309 d=olA A EF B 24-27 Brixs WEWAT. 3

nEARA 7 F4, £ 9 AJS B9 10 19 HE&R2 E3ste] 5% # A3

. a2 % 74 10% FrEES | zZHoz uAgsalqrt.
=

2 of
0% S04 godlo] LFHoR A7 2-3mme] beadE A X3 v}

38

7t FrEEE 2
& 100 =2 2vEgel HUkske]l AbgSi. Havl wele A Fdas
o] Az 7 0-500g°] Absteb 15% S H7E F 150£10°Cel A 208 7HE 3

13 744 %3 7 F EvhEslel A= 100g% 5% 42E H7h @ o
A AT. 1 F 50g Fr A 25¢g9 HEHE ¥ 150+10°Cel A 3#
% FER A7kstel 58 FAW thg Husl wele B F

[¢]
Ab-& 38kt (Table 19).
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Table 19. Method for preparation of chicken bio fusion source using broiled

soybean paste
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Table 20. Sensory evaluation of chicken bio fusion source using broiled

soybean paste

Storage time

(days) Appearance Odor Flavor
Treatments
5.00° 5.00° 5.00°
Oz
&onol & 6.00° 8.00 9.00
Fdrs
Zelute] & 6.00° 8.00 9.00
FA L
S z}8lol ©
el 6.00" 8.00° 9.00"
T

-cl . . . .
Mean values with different superscripts in the same column are

significantly different (P < 0.05). "Means of replications.

4 &
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Eslo]2E 20ge #ARTe] HERSHLS 1%/ 5te] Fr|BAS We

stel Al star Fgk ube] gk 7154 o]
~22 A Bifidobacterium animalis DY 64
ox wnAsste] A7 2-3mme beadE 10%



w
ol
el
o
¢
K
o
v

of FEE 1.5-1.9% ,24-27% Brix= A

of di=

gl

ToR

o}

ATt

o)
A

¢
W
Jl
oy
ol

ol

4

_51_



2% Az 7

ks

A1

s
o
Tk

i

=

red algaeol A

brown algae°l] A

ki3

Al A <

(F) RAABAES] AP Aot 2P

XK

A, T 7R,

Table 1.3} Zt}.

KN
T

o AHgasict,

Materials and contents of Korean traditional soybean paste from

Table 1.

Korea Traditional Food Co.
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Table 2. Preparation of flavor source for functional soybean paste.

A 5 (OlE ¥ lkg AX)
= 2L ¥ Al 100g
= 30g A 5g
g A 15g R 27N
A} 30g Awr 50g
el 45g
eass 10%

3. vlo] @ EHE beado] AF

vl o B8 beade] AlxE HAH xddA wE dF us FHg
Bifidobacterium animalis DY 6421 M (3.3 x 10" CFU/g)E& <712HS w3
(support )= AL-83} o] X% (entrapping method) ©] o] 3§ A 3}

(immobilization)stal AFH 2 A &3}l7F &o]gt bead FS AEsto] AFE3FA .
kit Hg e BEWolAN EY 3 Bifidobacterium animalis DY 64(E3]%
) Akt Wi dgdistal A Fd st Al Flste] Agel AME-EA

%, 1.5% &212H& 100ml9] HitSel Wil 200°C, 500 r.p.m.olA 30% &

1 s
ok &8 F 40-43°CE dAEATH. 2 F 2 0 - 10%°] 715 EH fakat

F) neldE AREIL 4 2 11 WER AT S,
F 5% Bt #Aste] 4 1kg) /154 VA4S ARE A% Q. 1 F 4
%4 BAS ARe 714 242 FEMEE A7 F 44, TR, on)
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Table 3. Method of preparation for Yuzu soybean paste

@O 7% HFAEG Ax
Zu 9 1395G + A 105G (L& 3 G2, JakaE)
=> 150g & (A7), 4A1Y, SMX -1200 MEK) 1

©@ 5% SAEAH A=z

R 1425G + 4 75G (2% F fAh FEAE)

=> 150g A GEA7], A, SMX -1200 MEK) 1+
@ 3% A Al

V9 1455G + fr7k 45G (AL 3 A, FFAHE)

=> 150g A GEE7], A9, SMX -1200 MEK) 13

£

7} kg @ T-7) A (Chinese matrimony vine)¥ A€ 02 A#AH i 9= AZX A
EFS 74 3 g 2vEFd g sE(@EER Ax T A A% sk 9=,
S, MAE 2 A5HIE AASte] AFEESIT.

_55_



Table 4. Method of preparation for Chinese matrimony vine soybean paste

O 7% 712 |

zvEa3d 1395 + 1714 105 g

=> 150g # & FA7], AY, SMX -1200 MEK) 1%
@ 5% T71# A%

ZvEA 1425 + F7|A 75 g

=> 150g @A GFA7], Ad SMX -1200 MEK) 1%
@ 3% T71=F €%

zv@ad 1455 + 771# 45 g

=> 150g # A GFA7], AL SMX -1200 MEK) 1%

oA 58 A § s e
d275 ol&3td 22 44 ¥ u=
o

=
A s dx, F=, WA= 2 #eHT}

5+ A 10. g

=> 150g @& (A7), Ad SMX -1200 MEK) 1+
@ 5% A H4

Zu | 1425 + 7&01 75 g

=> 150g # & (FE7], AY, SMX -1200 MEK) 1%
@ 3% AU 9#

Zulga% 1455 + 79 45 ¢

=> 150g @& (7 27], A, SMX -1200 MEK) 1&

O‘I

4) v A%

7t kg & Qv A (a fruit of Maximowiczia chinensis)t 2802 Al#HFH I Q)
 Ax AFS 4 3 us 2l s s=0EE Ax F 42 AR
g dE, G, AE 2 #AsHIE AA St AREEElT.

Table 6. Method of preparation for Maximowiczia chinensis soybean paste
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@© 7% LmAF B

Z2v e 1395 + 27 105 g

=> 150g ¥ & (F27], A1Y, SMX -1200 MEK) 1+
@ 5% omAk B

ZulH7g 1425 + 0u]z} 75 g

=> 150g w2 GEA7], A9, SMX -1200 MEK) 1+
® 3% LA 4%

Zu g 1455 + 2mAF 45 g

=> 150g #&GEA7], A1, SMX -1200 MEK) 1+

a3k
Ao dall (e Az & 2 A s =, 9=, "= % #F
Hrte AAlstel Abgatlar. 28y B 5479 5 Aol ol deHT)
A7 @A w =0T

Table 7. Method of preparation for aloe soybean paste

D 7% gz DA

Zuda% 1395 + 429 105 ¢

=> 150g @& (7 27], A, SMX -1200 MEK) 1&
® 5% L= AH

Zu | 1425 + YR 75 ¢

=> 150g # & GFAE7], AY, SMX -1200 MEK) 1%
® 3% LR HAH

ZuE 1455 + LR 45 ¢

=> 150g & (A 7], AU SMX -1200 MEK) 1%

6) ek Fmae B A%
Szdgs Agez ARHT gk BY AFS 24 @ 0 2vEgd o
B 0-10 FEWWE Az F 4 AF B4 $5BE Aol g,
S 569 ol wAlste] B Edel WS vl £F Hoh,

5. 7157 mlole "R A=z

7b. zu oAz
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7zt & 2L, #rx 30g, BA 15g, thAlwl 30g, S| 45g, vl 10%, WA
100g, 2= 10g, 43 27/ME Y3 28 #4399y, 2 & Fd3d 7S B
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1. {2 "tele @4 Ax71s A

FE)YE A2 10% vlol 8.8 & (B fidobacterium animalis DY 64 A E)S

o] 89 7154 fAMole AL AF Ut 7 kg ©9lo 7EA

AAster ety §rlo P 18 F AL FASHEA 3R, 9%
s

WAL, o, Flel g A dgde EH sl
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Table 8. Preparation of Yuzu biosoybean paste

O 7% FAEE A=
ZujE A 1395G + A 105G (25 & A, FEkaE)
=> 150g ¥ A GFA7], Ad, SMX -1200 MEK) 1%
=> 5% #A TFE 2g9 L7 bead H7H
=> 10% H}o] & & 2 (Bifidobacterium animalis DY 64 A 3¥E)
3 10% 714t bead %7}
@ 5% FAEE A=
ZvE 1425G + A 75G (g F 74 G4 E)
=> 150g & (& 7], A14d, SMX -1200 MEK) 13
=> 5% A gE 2g9 2714 bead H7b
=> 10% vlol 2 &7 - 10% 2314 bead 7}
@ 3% AR A=z
Zn 94 1455G + FAF 45G (L& F 521, S E)
=> 150g & FA7], Ad, SMX -1200 MEK) 1%
=> 5% A ¥ 2g¢] &704F bead #H7F
=> 10% vtol 224 3Hf 10% L4114k bead H7F

-~

A FAE vE O 2R 3uiy Sle] 27, A

E
2t 7% FrIb 2, 2e 2 FU1Eol F

—Hz
QL
2
K
fl

&l 2~v 2l d (Hesperidin)o] o] gy daw3 BA=2 HE
AW, b Sy v 23S o I duzr), ddF5, dFaFgor AN
A, Ay SO, AA A 43 adEAES B

<
of ol el F2 Aom A vk, LI AdL dAedI A

o
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AR e A ARvE &%, FEFT AL, SPRAS BFEA
e

HA o 7E =
WA Byt fAel Bifidobacterium animalis DY 64 = AW A
Eiy

[e)
Tl
AmA A7 Avtn @ 9le Aotk dutgow <Ale f84

=
A W HAage AdelA FFLe T, AEFEE R FeATe] 2

A Ao B gt webd 2uAe] VlaAs et

2. F71A vlol e A F 7% N

EE(9)E F7129F 10% vbo|l & =& (Bifidobacterium animalis DY 64 A )

2 A7l T 99 BA FrAbele BFS A% vk 7 lkg

&9l o

7w B s Zekay &7l ¥a dE § 2ol fAstEA 3

Table 9. Preparation of Chinese matrimony vine biosoybean paste

<
s 2 OHA, o, Fulel dE A% A B3l

O 7% TR B
Zu a3 1395 + F71A 105 g
=> 150g & (& 7], A14d, SMX -1200 MEK) 13
=> 5% A FFE 2g9 L71AF bead H7}
=> 10% w}o] & & (Bifidobacterium animalis DY 64 A A ¥)
s 10% &314F bead #H 7

@ 5% T71A €4
ZuE 1425 + F71&A 75 g
=> 150g #&(F&E7], Ad, SMX -1200 MEK) 1%
=> 5% A ¥ 2g9 &7 bead 7t
=> 10% #vlo] @ &4 stF 10% 2714t bead H 7}

® 3% TF71A B
Zu | 1455 + F71A 45 g
=> 150g ¥ A FA7], Ad, SMX -1200 MEK) 1%
=> 5% #A THFE 2g9 L7 bead H7H
=> 10% Hlo] e &4 & 10% &34t bead 37}
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Table 10. Preparation of sesame leaf biosoybean paste



O 7% AL B3
Zrle 1395 + A 105 g
=> 150g # & GFHE7], A1Y, SMX -1200 MEK) 1%
=> 5% A T 2g2 L4714k bead H7F
=> 10% #}o] & & A (Bifidobacterium animalis DY 64 A A|XE)
st 10% 4712t bead H7F
@ 5% A H4
Zulg 1425 + A 75 ¢g
=> 150g ¥ @ GFA7], AYd, SMX -1200 MEK) 1%
=> 5% A e 2g9 &7 bead 7t
=> 10% nlo] @ &4 stF 10% <3714t bead H7}
@ 3% A A3
Zulga% 1455 + 79 45 ¢
=> 150g @& (7 47], A, SMX -1200 MEK) 1&
=> 5% A &frE 2g9 &4 bead H 7t
=> 10% ulo] @ &4 stF 10% 23714t bead #H 7}

71eA AEes 4Ed AL vwmd gd FEr)d 9 vERY A, B, C&
oz gF3ta dv Y77t w2 Aioy 553 FrjAdRe Hde &

3
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Table 11. Preparation of Maximowiczia chinensis biosoybean paste

D 7% Qm A A
Zug 1395 + 2mA 105 ¢
=> 150g #&(x&7], Ad, SMX -1200 MEK) 1%
=> 5% A FFE 2g9 L11AF bead H7}
=> 10% #}o] & & A (Bifidobacterium animalis DY 64 A Al X)
Sk 10% ¢714F bead 37}
@ 5% 27 A} #H A
ZujgEA 1425 + QWA 75 ¢
=> 150g & FA7], Ad, SMX -1200 MEK) 1%
=> 5% A ¥ 2g¢] &4 bead #H7F
=> 10% vtol 224 3Hf 10% L34k bead H7F
@ 3% Qonx #HA
zv¥d 1455 + QA 45 g
=> 150g & (F&7], A14Y, SMX -1200 MEK) 13
=> 5% A FFE 2g9 L71AF bead H7}
=> 10% vlol 2= 3f 10% 2214 bead 7}

71 AFor dHR v A= LignanAl 3 EEA] schizandrin,

o

bebzoylgomisin H, ligloylgomisin H, #AFAESZA a-chamigrene, B

—chamigrene, [ -chamigrenal @1 HF7]AAAEOS 2 citric acid, malic

acid, tartaric acid, vitamin C ¥ AWAFE SF3tn = 7IsH 42

dH A k. v A w@uk Ak Euk gk af @-gke] 5712 yko] yw 1 F o

A= 2lvbo] Zrele] 2SS Folaw 9SS UHTva AR . en Rt
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Table 12. Salt and sugar contents (°Brix) in soybean paste treated with

different levels of a citron and beads during storage of 30

days.
Treatments Salt contents(%) Sugar contents ( °Brix)
Control 10.0° 10°
3.0% C° 9.0° 10°
5.0% C 85" 11°
7.0% C 85" 11°

.,‘1 . . . .
“Mean values with different superscripts in the same column are

significantly different (P < 0.05). “Means of replications. °C = a citron

ol

o
AV (Bifidobacterium animalis DY 64 AAE)S 4702 gdlo) FZHo7
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Table 13. Food pathogene' in soybean paste treated with different levels

of a citron and beads.

Storage time

(days) Salmonella spp. S. aureus E. coli
Treatments 0 15 30 0 15 30 0 15 30
Control ND* ND ND ND ND ND ND ND ND
3.0% C* ND ND ND ND ND ND ND ND ND
50% C ND ND ND ND ND ND ND ND ND
7.0% C ND ND ND ND ND ND ND ND ND

““Nean values with different superscripts in the same column are

significantly different (P < 0.05). "Means of replications (Meandstandard
error). °ND = not detected. ++ = 30-50 CFU/cm®*. °C = a citron

W Ao AMEE viole A @S A2oA A 309 &< Salmonella
spp, Staphylococcus aureus L Escherichia. coli wol tha] S44¥k-gS e
W, B A3Ad 0-7.0% 35298 754 "2 2 7)S5A volo Gx ©F
S A A w2 BdAd mAdEe] g A bEAE S dEtldT. wEkA R

e 7154 vele 93e 4 A% F AAH UEHE A YRS

2t 71 EAN wRE%) A 2 ve]leEAY HIbeFEdd wE Vs
Hlol & Aol A Fok w74 v A E S (aerobic plate counts, APC)E #4
Rtk 72+ 715 mbole ®Ae e AEHA 159U FASRE 30Y Fet
AT, 488 vE2 g4 ARE FEH DA (Difco, USA HF F
37Cl A 48217 wi el 1§ FAE S Log (FU/g o= FAkgh A3t

T e A 15YelA 304 & oF
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Table 14. Aerobic plate counts (APC)' in soybean paste treated with

different levels of a citron and beads.

Storage

Log CFU/g
5 15 30
Treatments
Control 5.10°7 8.86° 9.68"
3.0% C° 5.18" 8727 9.82°
5.0% C 5.03" 887" 9.78"
7.0% C 5.15° 8.62° 9.60

—c1 . . . .
“Mean values with different superscripts in the same column are

significantly different (P < 0.05). ‘Means of replications. °C = a citron

948 SEA (9 point hedonic scale)el] &J&] A kel
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Table 15. Odor values' in soybean paste treated with different levels of a

citron and beads.
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Storage time Odor values

(days)

Treatments 0 5 15 30
Control 5.00° 5.007 5.00" 5.007
3.0% C* 6.00 6.00° 6.25" 5.50°
5.0% C 7.50° 7.50° 7.50° 7.00°
7.0% C 8507 8.00° 8.00° 8.00°

—c1 . . . .
“Mean values with different superscripts in the same column are

significantly different (P < 0.05). ‘Means of replications. °C = a citron

N5A vhole fAHge Sl e wEHAE AT dn 27 AL
7ol foH Aol giglnh. 1

d AA FeF dlx2T BHu fFoHoz =4 59 HIAU.

Table 16. Appearance values' in soybean paste treated with different levels

of a citron and beads.

Storage time Appearance values

(days)

Treatments 0 5 15 30
Control 5.00° 5.007 5.00° 5.00°
3.0% C* 8.00° 7.00 7.25° 7.00°
5.0% C 8.00° 7.50° 7.50° 7.50°
7.0% C 8.00° 750" 7.50° 7.50°

.,‘1 . . . .
“Mean values with different superscripts in the same column are

significantly different (P < 0.05). ‘Means of replications. 3 = a citron

Zujo] ] ALolA GHI 7)S5A nlole SAPEAY BLHIE A
A 7%= A T(10%9tE Fold o)t o) AL AF EoF 3-5% A
T AT 9 dxT0lsd ¥F) B foHoE =4 9 HAH. B
F7F 2958 %27] 8319 =E3F guly} AAEHY o dwrF A 7le] AdslEz
A Ao e A on Ful= Ay YUt /)=
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Table 17. Flavor values' in soybean paste treated with different levels of

a citron and beads.

Storage time Flavor values

(days)
Treatments 0 S 15 30
Control 5.00 5.00 5.00 5.00
3.0% C’ 6.00 6.00 6.25 5.00°
5.0% C 7.50° 7.50° 8.00° 8.00
70% C 8.50° 8.25¢ 8.50° 9.00°
““lMean values with different superscripts in the same column are

significantly different (P < 0.05). “Means of replications. °C = a citron

r

Y. 7154 wole F71A 83 A7 24

() 1A ARddS ol&dte] 74 s 2239 =8 %) TUIA 2
ol =] H7bggol wE 7leA whole #A@H 34)9 Axet FEE
AT, 7 mlol e BA2 10% bt (Bifidobacterium animalis DY 64 A
AE)E &0 Shell AW or uAHEI HA 2-3mme] beads 10% FEE
H7vetol 71w mpole ®Ael AREsith. 309 A2olA AF §¢ A
8.5-10% © F=E5 YEhHAT. ZE I 309 Aol A Tk FREE 10-12%
o TEE HERHA dtdow dre= FIAe] HF el S SRR

S 2] =
A pragen FEE T4 AASED s E4ES 0

52
n

Table 18. Salt and sugar contents (°Brix) in soybean paste treated with

different levels of a Chinese matrimony vine and beads during

storage of 30 days.

Treatments Salt contents(%) Sugar contents ( °Brix)
Control 10.0° 10°
3.0% CMV® 85" 1%
5.0% CMV 85 1%
7.0% CMV 8.5 12°
““lean values with different superscripts in the same column are
significantly different (P < 0.05). ‘Means of replications. “CMV = a
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Chinese matrimony vine

Zt 715 ERY w2 (%) 1A D vlol e E- Y HIbgEd wE 754

e HAF AF e HEAH AES EA43SY. 7 vlo]
Aot (Bifidobacterium animalis DY 64 AAAE)S L4714 g
A3 A 2-3mme beadE 10% 3 == H7}ste] 7154 wviole H A Ab

shalem, 159 Ao m FAegit.

Table 19. Food pathogene' in soybean paste treated with different levels of

a Chinese matrimony vine and beads.

Storage time

(days) Salmonella spp. S. aureus E. coli
Treatments 0 15 30 0 15 30 0 15 30
Control ND* ND ND ND ND ND ND ND ND

3.0% CMV* ND ND ND ND ND ND ND ND ND
5.0% CMV ND ND ND ND ND ND ND ND ND
7.0% CMV ND ND ND ND ND ND ND ND ND

““INean values with different superscripts in the same column are
significantly different (P < 0.05). "Means of replications (Meandstandard
error). “ND = not detected. ++ = 30-50 CFU/cm®. *CMV = a Chinese matrimony

vine

2 Ao AR E wlole FU)A WFE A2olA A 309 < Salmonella

spp, Staphylococcus aureus L E. coli ol thal S&AvF$S vEhdL. =2

AF+A 0-7.00 =8 V154 9F € 7 g

A =ol WA uAE U AF oA S Ve, wakA Aud o) =
%

g ovtele B 4e AY B AAMY 4eE A% ARy s wa

1l A - =
o] 7heAdS AHA Aol & F S FHew HEHIY. 7+ VT LAY F
S %) T71A 2 owle]l e B HIbggEdd wmE Ve diole @A e
A7 Fob 3714 m A ES=(aerobic plate counts, APC)E EA3Fc. A3k
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Table 20. Aerobic plate counts (APC)' in soybean paste treated with

different levels of a Chinese matrimony vine and beads.

Storage

Log CFU/g
0 15 30
Treatments
Control 5.20° 8.38" 9.86"
3.0% CMV? 5.16% 8.23° 9.63?
5.0% CMV 5.11° 8.31° 9.78°
7.0% CMV 5.06 8.23" 9.52"

-1 . . . .
“Mean values with different superscripts in the same column are

significantly different (P < 0.05). ‘Means of replications. “CMV = a

Chinese matrimony vine
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Table 21. Odor values' in soybean paste treated with different levels of a
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Chinese matrimony vine and beads.

Storage time Odor values

(days)
Treatments 0 5 15 30
Control 5.00° 5.00° 5.00° 5.00°
3.0% CMV* 5.00° 5.00° 5.25° 5.00°
5.0% CMV 5.25° 5.00° 5.00° 5.00°
7.0% CMV 5.00° 5.00° 5.25° 5.00°

““lMlean values with different superscripts in the same column are
significantly different (P < 0.05). “Means of replications. MV = a

Chinese matrimony vine

¥ oA dw P4 S5 g 4ol A Reka 7w o aBEe)
Az zTek wamstel WAl W Aol
7154 vhol o ®gel szl W@ AR NG A% 09 A B
JHow A Fit 99

oA frelAoer AP <005 5 HAG.

Table 22. Appearance values' in soybean paste treated with different levels

of a Chinese matrimony vine and beads.

Storage time Appearance values

(days)
Treatments 0 5 15 30
Control 5.00? 5.00° 5.00° 5.00°
3.0% CMV* 750 750 7.00° 7.00°
5.0% CMV 7.50° 8.00" 8.00° 8.00°
7.0% CMV 8.50° 8.50° 7.00° 7.00°

—c1 . . . .
“Mean values with different superscripts in the same column are

significantly different (P < 0.05). ‘Means of replications. “CMV = a

Chinese matrimony vine
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Table 23. Flavor values' in soybean paste treated with different levels of

a Chinese matrimony vine and beads.

Storage time Flavor values

(days)
Treatments 0 5 15 30
Control 5.007 5.00" 5.00° 5.00°
3.0% CMV* 7.00° 7.00 7.25" 7.00°
5.0% CMV 6.50° 7.00° 7.00° 6.75°
7.0% CMV 6.50° 6.75" 7.00 7.00°

““lean values with different superscripts in the same column are
significantly different (P < 0.05). ‘Means of replications. *CMV = a

Chinese matrimony vine

% 7154 Hele A B A BY

Hakel 7154 whole ©AA AHESHAT. 309 FedA AF B 9

9.5-10% ¢ =& e
kol 7F ATk

Table 24. Salt and sugar contents (°Brix) in soybean paste treated with

different levels of a perilla leaf and beads during storage of

30 days.
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Treatments Salt contents(%) Sugar contents ( °Brix)

Control 107 107
3.0% SL* 107 10°
5.0% SL 9.5 10°
7.0% SL 9.5 9.5

.,‘1 . . . .
“Mean values with different superscripts in the same column are

significantly different (P < 0.05). "Means of replications. 3, = a sesame

leaf
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Table 25. Food pathogene' in soybean paste treated with different levels

of a perilla leaf and beads.

Storage time

(days) Salmonella spp. S. aureus E. coli
Treatments 0 15 30 0 15 30 0 15 30
Control ND’ ND ND ND ND ND ND ND ND
3.0% SL* ND ND ND ND ND ND ND ND ND
5.0% SL ND ND ND ND ND ND ND ND ND
7.0% SL ND ND ND ND ND ND ND ND ND

-1 . . . .
“Mean values with different superscripts in the same column are

significantly different (P < 0.05). "Means of replications (Meandstandard
error). °ND = not detected. ++ = 30-50 CFU/cm®. *SL = a sesame leaf

W oagel AgE vole A9 Hge Afo

AN 3T L

A A 309 st Salmonella

)
Feg Uehiolt, B Avda

=
o
\=! R

ox
m
tlo

spp, S. aureus 2 E. coli ol o3|



o
o
oy
Ho
0
—_—
o}
<0
o))
o
™

of

JJo

K
~

o
0

JJo

m
M
Ho

0-7.0%

A

7}

e

S

_ﬂ

+7

3
S

A=

7]

et e, web AidE 7 A Blole ®

=

R

bzl w

J
v A &= (aerobic plate counts, APC)

%
hsi

[si3
=

Hho] @ &4 9]

AbA A Ao

=1
=

o
<
)

Ho
ol
Ton

il

3

714 mMAAES

<

177 7

[
LS

ATk, &

R 9l

==
=

A9 AES Log CFU/ml o=
9.0 Log unit %

[¢]

Nlo

)
4r
Mo

~
N

ke
-

714 wAE

Atk =

ToR delA

Bacillus subtilis spp.

are
a sesame

30
9.53%
9.33%
9.51*
9.26

column

same
L

the

soybean paste treated with
in

n
15
8.33%
8.25°
817
8.34%

Log CFU/g
Means of replications.

*

(APC)!
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Table 27. Odor values' in soybean paste treated with different levels of a

perilla leaf and beads.

Storage time Odor values

(days)
Treatments 0 5 15 30
Control 5.00° 5.00° 5.00° 5.00°
3.0% SL* 7.75° 7.75° 7.50° 7.50°
5.0% SL 7.50° 750 7507 7507
7.0% SL 7.00° 7.00° 7.00° 7.00°

.,‘1 . . . .
“Mean values with different superscripts in the same column are

significantly different (P < 0.05). "Means of replications. “SL = a sesame

leaf

A 7157 whole AAFe] A Tk oyl I deHE AAT AHde
Ad AgAF AT 308 A 7 2T U1ed €F) By folHow
A 57 HT. #5R7t £dEL AL AAY SFF AMEgor it v
A2E YeEpfglen ofid AAvE =2 5 ddna 71 H58glt

Table 28. Appearance values' in soybean paste treated with different levels

of a perilla leaf and beads.

Storage time Appearance values

(days)
Treatments 0 5 15 30
Control 5.00? 5.00° 5.00° 5.00°
3.0% SL? 7.00° 7.00° 750 7507
5.0% SL 750" 7.50° 7.00° 7.00°
7.0% SL 7.00° 7.00° 7.00° 7.00°
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“lMean values with different superscripts in the same column are
significantly different (P < 0.05). "Means of replications. °SL = a sesame

leaf

29 714 vhele BAe] Frle] W@ BEAE ANG A 356 A9
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Table 29. Flavor values' in soybean paste treated with different levels of

a perilla leaf and beads.

Storage time Flavor values

(days)
Treatments 0 5 15 30
Control 5.007 5.00° 5.00° 5.00°
3.0% SL* 8.00° 8.00° 7.75° 7.50°
5.0% SL 8.00° 7.75° 7.50° 7.50°
7.0% SL 7.00° 7.00° 6.75° 6.75°

.,‘1 . . . .
“Mean values with different superscripts in the same column are

significantly different (P < 0.05). “Means of replications. 5L = a

sesame leaf
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Table 30. Salt and sugar contents (°Brix) in soybean paste treated with
different levels of a fruit of Maximowiczia chinensis and beads

during storage of 30 days.

Treatments Salt contents(%) Sugar contents ( °Brix)
Control 10° 10°

3.09% MC* 9.0° 10°

5.0% MC 9.0° 11°

7.0% MC 9.0° 11°

.,‘1 . . . .
“Mean values with different superscripts in the same column are

significantly different (P < 0.05). "Means of replications. MC = a

fruit of Maximowiczia chinensis

ol o o] A Fok HEAd vAES EASST. 7ZF vlole 2 10%
AV (Bifidobacterium animalis DY 64 AAE)S 44 gdlo) FZHo7
A3 A7 2-3mme] beadE 10% X = H7Iete] 7|54 vlolo WA A&

shalem, 159 o= EAegin.

Table 31. Food pathogene' in soybean paste treated with different levels of

a fruit of Maximowiczia chinensis and beads.
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Storage time

(days) Salmonella spp. S. aureus E. coli
Treatments 0 15 30 0 15 30 0 15 30
Control ND ND ND ND ND ND ND ND ND

3.0% MC® ND ND ND ND ND ND ND ND ND
5.0% MC ND ND ND ND ND ND ND ND ND
7.0% MC ND ND ND ND ND ND ND ND ND

—c1 . . . .
“Mean values with different superscripts in the same column are

significantly different (P < 0.05). ‘Means of replications
(Meandstandard error). *ND = not detected. ++ = 30-50 CFU/cm®*. *MC = a

fruit of Maximowiczia chinensis

oA AFEE nlo]lo omxt @A Ao A 30Y F<t Salmonella
spp, S. aureus D E. coli v Wa SAAWSS vElT. B A ZAdy

0-7.0% ¥ 7154 B3 % 754 mole o4 B Fe AF H 3

A4 MR B A% S tehiAn. Wik AuE 54 vhele
D4 4L AF B AGH 2GS 99 ABLA A9 Wy e
Az A

h [e]
o} & %+ 9e Ao PEAALG. 7 /%4 BAL FERG ov)
A owowpoloz e WAL BE A% vele B e AF T

714 "] A E < (aerobic plate counts, APC)E &A%t A3 vz 34

3 AEE E=H DA Difco, USA)ol HZF F 37ColA 4841zt wikstsich. 1
F FA4E H=S Log CFU/ml o2 3habsh Adpes 4 A 1594 309 F
°f 9.0 Log unit A F-9] At & Heldn. & A4 ES vAES dE A
F 1Y wg 35T A4S dElden dubdoes dH mAES

Bacillus subtilis spp. 22 ¢4HA Aok, 7|4 vAES 7] 953 5

e wolthh A4 309 F AA FASE FaEL g vt
Table 32. Aerobic plate counts (APC)' in soybean paste treated with

different levels of a fruit of Maximowiczia chinensis and

beads.
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Storage

time Log CFU/g
(
0 15 30
Treatments

Control 5.20% 8.26° 9.43°
3.0% MC? 5.28% 8.33° 9.39°
5.0% MC 5.23% 8517 9.41°
7.0% CM 5.17° 8.32° 9.38°

—c1 . . . .
“Mean values with different superscripts in the same column are

significantly different (P < 0.05). "Means of replications. “MC = a

fruit of Maximowiczia chinensis
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Table 33. Odor values' in soybean paste treated with different levels of a

fruit of Maximowiczia chinensis and beads.

Storage time Odor values

(days)
Treatments 0 5 15 30
Control 5.00° 5.00°" 5.00° 5.00°
3.0% MC* 7.00° 7.00° 7.00 7.00°
5.0% MC 7.00° 7.00° 7.50° 7.25
7.0% MC 7.00° 6.00° 6.25° 6.00°

““Nean values with different superscripts in the same column are

significantly different (P < 0.05). ‘Means of replications. “MC = a
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fruit of Maximowiczia chinensis
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Table 34. Appearance values' in soybean paste treated with different levels

of a fruit of Maximowiczia chinensis and beads.

Storage time Appearance values
(days)
Treatments 0 5 15 30
Control 5.00° 5.00° 5.00° 5.00°
3.0% MC* 7.00° 7.00° 7.00° 7.00°
5.0% MC 7.00 7.00° 7.50¢ 7.25
7.0% MC 8.00° 7.00° 7.25% 7.00°

cI\ean values with different superscripts in the same column are
significantly different (P < 0.05). "Means of replications. “MC = a

fruit of Maximowiczia chinensis

P
MARGE BE 37 B5E o FEAtn =g,

Table 35. Flavor values' in soybean paste treated with different levels of

a fruit of Maximowiczia chinensis and beads.
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Storage time Flavor values

(days)
Treatments 0 5 15 30
Control 5.00° 5.00° 5.00° 5.00°
3.0% MC* 750 7.00° 750" 7.00°
5.0% MC 8.00 7.00° 8.00° 750
7.0% MC 750 7.50° 7.25" 7.00°

““Nean values with different superscripts in the same column are

significantly different (P < 0.05). "Means of replications. “MC = a

fruit of Maximowiczia chinensis
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A2w Ad Az FANE AGAY B4

GAA Y R FAFAZEE 7 kge B, A x, 4A, tAv, &, vs,
XIWA, 25, 49, A8 & 7945t FAASRZ AFEsEA T Z2F 2L A4
o 5 P zud AEE Y 180+30°CAA 20% 71<€3 & Wi WX

2 o] 3}sto] A8l tH(Table 36).

Table 36. Method for preparation of flavor source of soybean paste
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Table 37. Method for preparation of chicken bio fusion source using broiled

soybean paste
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Fig. 3. g17] Hlole &£¢ % FAdL2

Table 38. Sensory evaluation of chicken bio fusion source using broiled

soybean paste
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Storage time

(days) Appearance Odor Flavor
Treatments
5.00* .00? 007
iz 5.00 5.00
& oluto] & 6.00° 8.00° 9.00°
FA
7 uto] & 6.00° 8.00° 9.00°
Fdrs
F kol o b b b
FArA 6.00 8.00 9.00

a-cl

Mean values with different superscripts in the same column are

significantly different (P < 0.05). "Means of replications.

1. 17 vole 8% FArxe AFH BA

Id= oS54 ZFoH(E 48). AR
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Table 39. Salt and sugars contents(Brix®) of chicken bio fusion source during

storage at 4°C
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Storage time

Salt contents(%)

Sugar contents ( °Brix)

(days)
Treatments 0 10 20 30 0 10 20 30
= . i
o= 2.0° 2.0° 1.9% 1.9 27 27 27 27
&Qlntol 9
- | 13 15 15 14 240 250 24 24
T
7 eluto] & 155 15 14 14 24° 24° 25" 25"
Fdrs
frAako] & L7 17 150 14> 24° 24" 25° 25°
FAL
““lMean values with different superscripts in the same column are
significantly different (P < 0.05). "Means of replications.
7 A0 &9, A9, 4 2 veleBde AsEel we Hayl v
oo B4 FALAY A4 B Fwr @ 494 "AERe BAsar. 7
109 s=d &9, Ad, A #EA H owole =HE 100 fakdt

Table 40. Aerobic plate counts of chicken bio fusion source during storage at

4°C
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Storage

Log CFU/g
0 15 30
o) = 4.21° 8.99 9.47
Zolufol o 3.70° 8.80 9.72
FA
71 olnte] 9 3.45 878 9.61
T
- Apako] o 3.69% 856 9.78
TR

““lean values with different superscripts in the same column are
significantly different (P < 0.05). "Means of replications (Meandstandard

error).
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Table 41. Pathogens of chicken bio fusion source during storage at 4°C
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ND
ND
ND
ND

E. coli
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ND
ND
ND

ND
ND
ND
ND

30
ND
ND
ND
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Bifidobacterium animalis , 771 A, T2, B&A, AdSo] AL/t S & &

AT

2. 7154 94 A

BN

718 A4 0] o] FolH =77 (50)
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