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SUMMARY

Chapter 1. Development of Odor-Reduced Korean Traditional Cheonggukjang
Added with Job’s Tears

This study was performed to develop the odor-reduced Korean traditional
Cheonggqukjang(fermented soybean paste) by adding Job’s tears to Cheonggukjang made with
soybean(control) only. The study included the determination of best addition percentage of
Job’s tears versus soybean, sensory evaluation, and aroma patterns and its components as
well as proximate composition analyses of Cheongqukjang. Job’s tears Cheonggukjang (CAJT)
was prepared by inoculating Bacillus subtilis and fermented at 40°C for 48 hours. Ratios of
soybean : Job’s tears for Job’s tears Cheongqukjang were 1:1, 2:1, 3:1, and 4:1, respectively. In
comparison of proximal composition, Job’s tears Cheonggukjang was high in moisture and
carbohydrates, but low in calorie, fat, protein, ash and amino nitrogen. The pH of CAJT
was lower than those of control and conventional Cheongqukjang(CC), being sold in the
market and the acidity was the lowest in CC. The color of Job’s tears Cheonggukjang
appeared the whiter and more yellowish, but less reddish in proportion to contents of Job’s
tears. The contents of viscous substances were higher in CAJT compared with those of
control and CC. The contents of glutamic acid, the major components of viscous substances
were lower in CAJT than in control and CC, and the contents of fructose higher in CA]JT.
The scores of sensory evaluation were the highest in Job’s tears Cheongguk- jang mixed with
soybean: Job’s tears=4:1. The aroma pattern of CC analyzed was conspicuously dissimilar to
the control and CAJT and also discriminated by electronic nose examination. The pyrazines,
volatile compounds peculiar to Cheonggukjang were found to be lower in CAJT by
SPME-GC/MS assay. Additionally, the acetic acid, butanoic acid, and naphthalene causing
off-flavor were identified in CC, but not in Job’s tears Cheonggukjang. The strength of odor
through sensory evaluation was the lowest in CAJT among the groups, significantly. From
the findings, it had shown that Job’s tears Cheonggukjang would be produced successfully
when the ratio of 4:1(soybean: Job’s tears) is employed. Also, it was proved that
appropriate ratio of Job’s tears addition makes Cheonggukjang odor-reduced and well

accepted by people.
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Chapter 2. Development of the Health Bakery Food with Cheonggukjang Added
with Job’s Tears

Section 1. Antioxidative activity and Quality Characteristics of almond cookies
prepare with Job’s tears(Coix lachryma-jobi L.) chungukjang

Job's tears(Coix lachryma-jobi L.) and its Chungkukjang(soybean -fermented food) has
phenolic compounds. In this study almond cookies were prepared using different 5%, 10%,
15% of Job" tears Chungkukjang powder. The total phenolic content was measured by the
Folin-Ciocalteu method, and total flavonoid was measured and antioxidant activity was
evaluted by DPPH assay. The antioxidative activity was highly correlated with the total
phenolic and total flavonoids composition of Job’s tears Chungkukjang almond
cookies(r=0.867, r=0.647). In addition, the quality characteristics of the Job’s tears
Chungkukjang almond cookies were estimated based on the bulk density and pH of the
dough, spread factor, color, texture profile analysis, proximate composition and sensory
evaluations. The spread factor, hardness, a value and b value, total polyphenol contents
and DPPH free radical scavenging activity of cookies significantly increased with increasing
Job’s tears Chungkukjang powder, while the L values of the cookies decreased with the
increasing Job’s tears Chungkukjang powder content(p<0.05). The acceptability scores for the
5-15% Job’s tears Chungkukjang almond cookie groups ranked higher than those of the
other groups in appearance, texture, and overall preference. The result of this study that
Job’s tears Chungkukjang powder is a good ingredient for increasing the consumer

acceptability and the functionality of cookies.

Section 2. Antioxidant Activity and Quality Characteristics of America Cookie
Using with Job’s Tears Chungukjang and Wheat Bran Powder
Job's tears(Coix lachryma-jobi L.) chungqukjang & wheat bran powder were added to

american cookies to determine a practical use for the has healthy compounds. We examined
the antioxidant activity and quality characteristics of cookies prepared with different
amounts(as ratios of 10%, 20%, 25% to the flour quantity) of Job’s tears chunggukjang &
wheat bran powder. The antioxidant activity was estimated by DPPH free radical
scavenging activity, the total phenolic compounds content and flavonoid content in Job’s
tears chunggukjang & wheat bran powder and cookies. The quality chateristics of Job’s tears
chunggukjang & wheat bran powder american cookie were estimated in terms of the bulk
density, pH of the dough, spread ratio, color, texture profile analysis, proximate
composition, and sensory evaluations. While the spread ratio and the total polyphenol

contents, flavonoid contents and DPPH free radical scavenging activity of cookies

_14_



significantly increased, pH, hardness and L value of the cookies decreased with increasing
Job’s tears chungukjang & wheat bran powder(p<0.01). The consumer acceptability score for
the 10-20% Job’s tears chunggukjang & wheat bran powder american cookie ranked
significantly (p<.05) higher than those of the other groups in texture, overall preference.
This suggest that Job’s tears chunggukjang & wheat bran powder are a good ingredient to

increase the consumer acceptability and the functionality of cookies.

Section 3. Development of the Health Food with Cheonggukjang Added with Job’s
Tears (low carolie pound cake)

A  study was wundertaken to examine the effect of the addition of Job’s
tears(Coixlachryma-jobi L.) Chungkukjang(soybean-fermented food) and wheat bran powder on
quality attributes of pound cakes. Job’s tears chungkukjang and wheat bran powder was
added to the batter at a ratio of 10, 12.5 and 15% respectively. The antioxidant activity was
estimated by DPPH free radical scavening activity, the total phenolic compounds content
and flavonoid content in Job’s tears chungkukjang & wheat bran powder and pounds cakes.
Antioxidative activity was highly correlated with the total phenolic and total flavonoids
contents of Job’s tears chungkukjang and wheat bran pound cakes respectively(r=0.9671,
r=0.8335). The quality characteristics of Job’s tears chungkukjang powder and wheat bran
powder pound cakes were estimated in terms of the specific load volume, hardness, hunter
value of crumb and crust and sensory quality of cakes. The specific volume  were
increased significantly with increasing substitution level of Job’s tears chungkukjang and
wheat bran powder(p<0.01). The lightness were significantly decreased with increases in
Job’s tears chungkukjang and wheat bran powder of pound cake crust and crumb(p<0.01,
p<0.01). The hardness, chewiness and gumminess were tended to reduce, while
cohesiveness with increase in both of powder. The consumer acceptability score for 10-15%
Job’s tears chungkukjang and wheat bran powder pound cakes ranked significantly (p<0.01)
higher than those of the other groups in taste, flavor and overall preference. This results
showed that Job’s tears chungkukjang and wheat bran powder are a good ingredient to

increase consumer acceptability and the healthy.

Section 4. Development of the Bakery Frozen Doughts with Cheonggukjang Added
with Job’s Tears

This study was carried out to evaluate the effect of Job’s tears Chungkukjang powder
on the quality of 2kinds of bread made with frozen doughs. 2 kinds of bread for frozen
dough were made by straight dough method. Frozen doughs were stored for 3 weeks at
-20C and baked after thawing and fermentation. The volume, the moisture content, the
texture and the quality evaluation of 2 kinds of bread were investigated. The volume of 2
kinds of bread decreased with the increase of frozen storage time. 2 kinds of bread made

by 3% Job’s tears chunkukjang powder content showed larger volume than the made by
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Job’s tears chungkukjang powder 7% content. The moisture content of 2 kinds of bread
revealed that there were decrease with the increase of frozen storage time. In terms of
hardness, 2 kinds of bread made by Job’s tears chungkukjang powder 3% content
accomplished the best texture in the resulting pastry. In the hunter value of L decrease
during freezing storage. On the quality evalution, 2 kinds of bread made by Job’s tears

chungkukjang powder of 3% content had the highest score.

In order to investigate the optimal factors for burger dough production, the effect of Job’s
tears powder content were determined. As Job’s tears chungkukjang of burger dough, an
addition of 5% of Job’s tears chungkukjang powder was good as well as addition and 0%
of Job’s tears chunkukjang powder. The effect of Job’s tears chungkukjang on the bread
volume, specific load volume, hardness, hunter value and sensory properties of burger
bread were investigated. Burger dough added with 5% Job’s tears chungkukjang showed
larger specific load volume than other burger doughs. Hardness value in burger dough
added with 5% Job’s tears chungkukjang showed lower hardness value than others. Burger

made with 5% Job’s tears chungkukjang showeed highest sensory score.

Chapter 3. Development of the Health Food with Cheonggukjang Added with

Job’s Tears

Section 1. Development of Diet bar

1. The freeze-dried Cheonggukjang added with Job’s tears(CAJT) powder was higher quality
than hot-air dried CAJT powder, showed that this product could be proper ingredient for
the processed food.

2. The CAJT diet bar was developed as Sunsik form and puffing form, and Sunsik form
diet bar was established making process in Making cream mass — Mixing — Benching(1
hr) — Forming — Baking(160C, 12 min) — Cooling, and puffing form diet bar was
established the process in Making syrup — Mixing — Forming — Cooling,.

3. The Sunsik form CAJT diet bar was made as mix proportion in wheat flour 80 g, CAJT
powder 20 g, butter 30 g, sugar 20 g, oligosaccharide 20 g, egg 40 g, salt 2 g, vanilla
flavor 1 g, green tea powder 4 g, almond 30 g, dry grapes 50 g, and chocolate 40 g, then
it could be producted Cheonggukjang odor-reduced diet bar.

4. The puffing form CAJT diet bar was made as mix proportion in high- temperature and

high-pressure cereals 80 g, CAJT powder 20 g, butter 15 g, and oligosaccharide 100 g.

Section 2. Development of Instant Stew
1. The instant CAJT stew was made as water 600 g, CAJT 150 g, and this product was

higer preference than other sample.

_16_



2. Freeze-drying of this product was performed in condition of -70C, 24 hour, and
dissolution was determined that to pour water 200 mL in 100C with the product 20 g and
to mix for 5 min.

3. The instant CAJT stew was established making process in CAJT, sub- ingredients —
Mixing — Cooking — Forming — Freezing(-70°C, 24 hr) — Freeze-drying(72 hr) —
Packaging.

4. Newly developed CAJT diet bar and instant CAJT stew products will be transferred to

industry for commercial production.

Section 3. Development of Spread on Bread as Refreshment

1. The spread on bread using Cheongqukjang added with Job’s tears(CAJT) powder was
made as mix proportion in CAJT powder 5%, dried ground grain 5%, sugar 30%, butter
32%, emulsifier 1.5%, refined salt 1%, water 25.5%.

2.CAJT powder and dried ground grain were used as powder form filtered on 100 mesh,
then it had good textural quality.

3. The CAJT spread was sterilized for 10 min at 90°C bath temperature.

4. The CAJT spread was established making process in CAJT powder, dried ground grain
— Filtration(100 mesh) — Mixing ingredients — Heating(bath temperature of 90TC) —
Homogenizing — Sterilization(90'C, 10 min) — Bottling — Cooling(®5C, 1 hr) —

Completion.

Section 4. Development of Instant Soup as Refreshment

1. The instant soup with CAJT powder as refreshment was made as mix proportion in
CAJT powder 5%, wheat flour 31%, potato powder 10%, sweet whey powder 15%, cream
powder 10%, onion powder 5%, garlic powder 1.3%, leg bone-concentrated powder 3%, soy
sauce powder 2%, beef powder 5%, dextrin 3%, freeze-dried button mushroom 2%, dried
broccoli 1.5%, yeast extract powder 1%, taste base 0.8%, beef extract powder 2.5%, refined
salt 1.5%, disodium 5-Ribonucleotide 0.2%, black pepper 0.2%.

2. The CAJT soup was granulated throughout mixing method(product powder — mixing
,spraying 3% water — hot-air drying for 3 hr at 50C — fitration in 30 mesh) to improve
solubility.

3. Dissolution of the CAJT soup was determined that to pour water 180 mL in 80C with
the product powder 30 g and to mix for 20 sec.

4. The CAJT instant soup was established making process in CAJT powder — Filtration(100
mesh) — Mixing ingredients — Granulating(fitration in 30 mesh after mixing method
granulating) — Packaging — Completion.

5. Newly developed CAJT spread and CAJT instant soup products will be transferred to industry

for commercial production.
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Chapter 4. Evaluation of Bio-Effectiveness

Section 1. Effect of chungkukjang and Job’s tear diet on anticoagulation activities
and serum lipid concentrations in hyperlipidemic rats

The effects of odor-reduced Korean traditional Cheonggukjang cookie and added with
Job’s tears mixture(powdered ready-to-eat food type) supplemen- tation were investigated
on weight loss, improvement of bowel and blood lipid levels in SD rat fed with high fat
diet. Sixty male SD rat s were randomly divided into five groups; high fat diet group(A),
high fat diet + 5%(B) and 10%(C) of Cheonggukjang powder, high fat diet + 15%(D) and
20%(E) of Cheonggukjang powder added with Job’s tears mixture, respectively. In phase I
(diet-induced obese periods, 6 weeks), high fat diet (AIN-93G diet+lard 7% + cholesterol
1%) were fed to all treatments including hight fat diet control group. In phase 1I
(experimental periods, 4 weeks), B, C, D and E groups were fed on the four different
supplemented diet except for hight fat diet control group.

The results of the study are summarized as follows:

1. Body weights gains were not significantly different among the groups.

2. Stool weights were significantly more decreased in the group A (p<0.05), while groups B
and D were significantly higher in the phase I than in the phase II1(p<0.05). Transit time
was the fastest in the group E.

3. In terms of visceral fat, the weights of RFP were significantly lower in the group D than
in the group A(p<0.05). The BAT was significantly lower in the group E than in the
group A(p<0.05). The lengths of large intestine were significantly longer in the group A
and C than in the group D and E(p<0.05).

4. Fecal TC and TG of group E were increased by 13% and 24% compared to the group
A, respectively. The concentration of insulin and glucose were significantly difference
between the group A and E (p<0.05). The range of leptin levels were 3.44~4.95 ng/mL,
and decreased in the group D. The concentration of TC, HDL-C and LDL-C were not
significantly different among the groups, but TG was significantly decreased in the group E
compared to the other groups (p<0.05).

5. In terms of anticoagulation activities, bleeding time was not different among the groups,
but activated partial thromboplastin time(APTT) and prothrombin time(PT) were
siginificantly different(p<0.05).

From the findings, the supplementation of Cheonggukjang added with Job’s tears
mixture 20% group(E) had shown remarkable physiological effectiveness compared to the

high fat diet control group(A).

_18_



Section 2. Effects of Cheonggukjang Added with Job’s Tears on Body Weight,
Visceral Fat, Fecal lipids, and Hematochemicals in Rats Fed High-Fat Diet

The effects of Korean traditional Cheonggukjang added with Job’s tears mixture(cookie
and powder type) supplementation were investigated on fecal weights, body fat mass,
blood lipids levels, insulin and leptin concentration in SD rat fed with high fat diet. Sixty
male SD rat s were randomly divided into five groups; high fat diet group(A), high fat
diet+3%(B), 6%(C), 9% (D), 12%(E) of Cheonggukjang added with Job’s tears mixture(cookie
and powder), respectively. In phase I (diet-induced obese periods, 6 weeks), high fat diet
(AIN-93G diettlard 7%+cholesterol 1%) were fed to all treatments including hight fat diet
control group. In phase II(experimental periods, 4 weeks), B, C, D and E groups were fed
on the four different supplemented diet except for hight fat diet control group. The
contents of experimental diet were similar in the experimental groups(calorie: 405~417
kcal/100g, fat: 12.04~14.05%, protein: 20.46 ~23.67%, ash: 6.92~7.28%, carbohydrate: 49.55~
52.69%).

The results of the study are summarized as follows:

1) Fecal weights were significantly increased in the supplemented diet groups(B, C, D and
E) compared to the control group(A). Transit time was the fastest in the group E. The
weights of RFP and EFP were significantly lower in the group D than in the group
A(p<0.05).

2) The hepatic TC and TC were significantly higher in the group A than in the other
groups. The concentration of fecal TC was significantly different between group A and E
(p<0.05). Fecal TG of group E was increased by 48% compared to the group A, but there
was not significantly different. The concentration of insulin was significantly higher in the
group E than in the group A(p<0.05), and leptin was similar in all groups. The glucose
levels were significantly lower in the group A than in the other groups(p<0.05). The blood

lipid levels were not significantly different among the groups.

Section 3. Effects of Korean Traditional Cheonggukjang Added with Job’s Tears on
Blood Glucose, Fecal lipids, and Hematochemicals in Rats

The effects of Korean traditional Cheonggukjang added with Job’s tears mixture were
investigated on glucose levels in STZ-diabetic rats for 6 weeks. Fifty STZ-diabetic rats were
randomly divided into five groups; control(E), 10%(A) and 20%(C) of Cheonggukjang
powder, 10%(B) and 20%(D) of Cheonggukjang powder added with Job’s tears mixture,
respectively.

The results of the study are summarized as follows. The body weight gains, feed and
water intake tended to decrease in group C than in the group E. The decrease rate of
fasting glucose level in comparison to control was slightly lower in the group C(14.7%)

than in the group E(17.6%), but in the end of experimental periods, glucose level was
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greatly lower in the group C(127.3 mg/dl) than in the group E(196.5 mg/dl). The
concentration of glycosylated hemoglobin(HbA:C) tended to decrease in the group C(2.59%)
compared to the group E(3.51%), and fructosamine was the lowest in the group C(196.7
mg/dl). The concentration of fecal TG was significantly higher in the supplemented
Cheonggukjang 20% groups(C and D) than in the group E(p<0.05). The concentration of
blood TC and LDL-C were the lowest in the group C, TG and Al were greatly decreased
in the experimental group compared to the control group. The bleeding time was
significantly increased in the group A compared to the other groups(p<0.05). From the
findings, 20% of Cheonggukjang and added with Job’s tears supplementation might be

beneficial for suppressing glucose levels.
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FE5E At WE #HErsET o dlﬂ—.u—.\—oﬂfﬂ Adsts dtdEe HAMS E?}:}
BHLAEAY 2slE SAEY AFH, 443 W, AW {2 71(in vivo free radical) A
Aoz dd B2 At 2Ed 2o =& 5 o 9J\EP. Free radical-& 3}3}%] ‘LUHP%EE
A3 A== TAtsET O] AL ARt R A A EE, gl gl siake] FojE Fol, o, T

=, A¥EEA A%, Artdg 23, AFEI A A3 Ze w=3el #HEo] JQriOu SY T,
2007; Baublis AJ] &, 2000).

1y, g vES F/FEL d4kslsol = phytochemical &
A &5 kst #H B2 = hydrogen peroxide radical 4~
2 =4 Jeges Bagy, (Han SH 5 2006) #HE, 71, & TEr
polyphenol®] g3} flavonoid el #i-¢ =& FEolAdn ;REEL e F/RES
flavonoid ¥ %2 DPPH oz &4 a3¢ = ku}

CS & 2004). =3k %E% 223 Meggy FEEIXE: AEE2D)Y iz FE3 By, &
R DA R Rl 2 =2 iEE JRHen, ks 24 RS
polyphenol 2 =3} k TST 2009). & %< n-butanol EFEo] 600ug
/mL o] ¢ A FEO A BEFE4S  BHTe A9 T} FEe 75t

1,1-dipenylpicrylhydrazyl(DPPH) &t t]Z+ AAEA S VEPES H1 Y TH(Kim JK 5 2000).

T (Coix lachryma-jobi L) & &I ®& AF, 230, gA@l50z 2o, dutygio
482 85%, 2T 175%, =AW 7.2 4), AE 51.9%, & 23% FHFL 100g F 352kcal
oF FECZE U9, ok, IF, IAH B AT AUt deH, FFF H X 2
2 A3} g0l UrHKwak CSE 2004, Lim SC. 2006). 121} 59 Eo]3l 7173t o
° F 7HELR r)dl ol gel ddovt RS FPLE e AFAE Tt
= 711‘418}1 Aol B AFMA s &FE Fol 7hEsted ATFLe

&

EAF f2l(free) B A 2H E(ester)E HE4t2 Y

(B ok
1)

>

Ny T
|0

it

B>

1)

o

AzA7 54 B3 59 &8 A FF phenolice] 4847 &4

A FHAA A7 AHEF Al dFFoltk(Baublis A] 5, 2000). A HH= EF
A AgolA 99 BARA BAFHAE Polauvl O‘itﬂ, ol HIFd FHH
phytochemlc 150] 28L& AEHAE AA SRR IS0l g7E =olv sty 7jde=w

AlstEtHLiu S 5, 1999; Jacobs &, 2007).

IFF9 F8 polyphenolZ+ gallic acid, p-hydroxybnzoic acid, vanillic acid, sinapic
acid, sinapic acid, p-coumaric acid, ferulic acid, quercetin, catechin, rutin 2 oryzanolo] ¢l.S
o, ol8 % HeFe AAW-SoA FEHI AR HAAZ] A 752 HA
atar, A% Al E dH75a AESded s AWitstE A3k darid B kst &
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7t RaE R th(Alvarez P 5, 2006).

Zdo] =1 53], 59 "HE HepG2 AZAAME FH<0 34t
S3T3-LIM=ES ZTETT A4t A A= GLUT1 f3# 42 25T 9
CD367 aP2o] WHZ7IE AHAE 9ol F7tEol 59 AHas HaAIle ALz B
=, 2009).

Andean ¢! Kaniwa(Chenopodium pallidicaule)®] brang Z#H&3#o] =11
S, 2009), ¥ ferulic, p-coumaric, vanillic acid 5 ©¢|&-2 radical energyE
2AFTERA AWEEE 9 A|6al, durum wheat bran FEE-LS tFRAA
&

L}Eb o} (Baublis A] 5, 2000; Adom KK, 2005).

<
=
0]
=]
o.
ja¥]
=
2
@

Fe] bran FE &A=
HE 2 712
2007; Zhou 99 bran FZEE|A] steryl ferulate= methyl linoleate
emulsionol| 4| ZHibslE9] FAE oAl H L, FAkst &do] =ShTH(Nystrom L &, 2005). &
= #HEE Ay 2E A THAES, HAM T "WARAVE EH|Ske  feruloyl
oligosaccharide®] HAk3l & ¥} ##E3le], sodium ferulate$} VC Rt} D F oA Akztz 7
NE BAHAFH L, AWA FEe First 248 YERATHOuU SY 5, 2007).

21 7] 2457 chelating 58 % sl EXR
H =22 ferulic acid®2 EidYeHOu SYF,

~ o
fr
o,
i
[y
o
ML o
1%
it
32 ¢
lo
=

54 vEes3:E2E B3 DPPH 4£ATe] wl$ =1, F8 AEE coniferyl

alcohol, syringic acid, ferulic acid, syringaresionl, 4-ketopinoresionol 2 A=Z-& lignan¥}

Hol= HFY BH & 50% HaAF LB (Chang HC &5, 2003), €55y F&&9
TElE L (RBL)-2H3 M ZolA] &3 markero] 73 oA Zgdoz gejx u
(Liu S HEG, 1999; Chen HJG, 2010)2} RAW 264.7 T4 M| E A2l LPS =95
3t ikl 2 gASFEAHS UERAY, F8 AELS chlorogenic acid(CGA), vaillic acid(VA),
caffeic acid(CA), p-coumaric acid(PCA), ferulic acid(FA) 522 EAE¢th(Huang DW 5,
2009; Huang DW %, 2009).

AAste Aoz HiuHH(Kuo CCF, 2002). AFYF FEFAA £FHFE=°] 30% F+&
<

F9o] o|AZTEL flavonoids &2 2 flavonoidse] A7 FYU3dl, isoflavone 7-O-
B-glucoside 2 glucosyltransferaseo]] 2]3l ¥ % 1, malonyl transferasec]] €]3)] 6”-O-malonate
2 FXd AFEcHBarnes S, 2009). 5 isoflavoned} AIEEL A3 EHI, o 2ER
Ao} AF3te] 17B-estradiolol] v]3|A 3} o] 100 HE o] &2 TEE £FH=

AFEHE FEE A5t 2H R =ATAH T4 (Kerckhoffs D AJM 5, 2002)9} tyrosine
= oJA|3}H, peroxisome proliferator regulator a¢} yo] Aoz FAZPo A A4
A3 Al E(natural killer cell) 7]5o 743 43S n2= Aoz HuFHAtHLee 1A 5, 2009;
Barnes S, 2009).

°|

kinase &
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(Han YH,—g 2008). Ol 5ol = Isoflavone?l genistein> &AdA4kAo] 93k superoxide anion<]
H A4S A8t tumor promoterQ! hydrogen peroxide?] scavenger® @AH3} &3-2 Ak,
Bls g B2 FE5te] S A3 F4rst A9FH 9 adE UEital kil (Bae EAF
1997), 39 HAZFANAME wholdl 7b¢ & T2 FHHol Atk Ei(Moon BKE 1996)%
& F&384 DPPH fd &tz 2A5eE A3 23 (Lee JJT 2001) BHAC]ZS 3H4tkst
AL Q3 Ao a ¥ udhyl gt

2%, A2 2 n4aFEFEL 53 dHElE F3F94] hydronidase”} hyaluronic acid €]
glucuronic acid®} N-acetylglucosamine®} 2] beta Z &S A&3l=H| hyaluronic acid= ¥, &
5, 92 H FHE AECVE AT dF 44 F8& 49U macrophage?
e}

AE2}2] hyaluronic acid=

20
=
6];]—

phagocytic abilityE A 35l hyaluronic acid®] &3 A& =&
B Aw A EF, dAAYA, collagen depositione Z7FA| 71t} hyaluronidase= 3+
27 w3 FFFFE 3] oA EE 2 hyaluronidased] &4 Asles 95 2 Ly =
7l 2FE 7IE 5 ded B4, ¥=% 2 vld F52 hyaluronidased] #/4-& X T
Z791 disodiumcromoglycate(0.35mg/mL)E.t} A5 &4do] S B (Ahn SKF 2005)512
2 A=ZFA BLe AW |5 AZFd FoAo PFzHE AZ Qs A

Aol ofd HoldArt Az A 4tst g8 gaksl 7@ FFES mIX=Add
B2 A7 AL, dAsAG st g R o]l FHrE AEFEC] Yy HAMEET A
A3t 2EYAS ARAFE ASw R1E I (Baublis A] 5, 2000), 7129 F4d FAkst
Xﬂ% F& plant phenolic 59 Hd FAstAI2 At = A&7t o] FolAL JYHOu SY

el 4% 7H gol B AT AAROE Y
A AE &5 AR AeH 29 T8 A% 7 5
Fol A A% 75 AF] AANE 0B 5 Y= AT
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A3E ATMLSY g 2 A

A1d AN ARY &F AF AxrE A

1. A&

TE ol &% AFTLEAEFN AFFL A S7FY AHF 5P eE v R
Yo ME Fa3 g dn ubde FPor AEQ AHFHo & F23F AEAEEA
T Z 7 (Bacillus subtilis)o] AJArtshe E ol o3 @@y FFo] BRI Eo] #23 HHEo]
FAEHEA 7 gt JAE 7HAA Hoh e dauFoA A" EREHs H4
E2 polyglutamate®} fructan®] EF-Eo|x, HAE TdH FHL3 EA+ nattokinaseZ
dHA Uk HZ AITFL PIAY AAT, AFHL 2 A 29, dday, g3

=
Ze2EHE Aot a¥ 5 TdT TsAdol dEAREA MR AFAFSEN B HobA

2 9t

ST A2Y wE BAoM ANEE SES e MABcs 4uA50] B %] wE
ks AT BT BT £o7F A e Adold. AT EEI WA F=2
Bacillusoll ¢]3}e] WAEE alkylpyrazine®u}, #383E, F2Ycl FFE Sold fasis

Aoz g4#A Aot

EF= XolET £l 1HREA Wt £
Tt A &7 AR 85 T AFTAA Au) AarE len, A EE
o] £FAR o|&HI Jtt. EF= TE FFHl Hlste] ngH, nARke] FRolL HE T
FEo] amylopectin®. 2 F o] lom MH-f4 Bk olyg}l Ca, Fe, Vit By, Vit B, 5o] FX3}
Al FHE ol AAAFeR AR ok 123 8 FH2EHE 2 FAAAY TS A

71T 2H3 WD ZelsEE ARWE BRSE HDL-ZA2HE $38 2747
| = P

R
N
)
o
N,

EA, 294 2 HZd, BEF Tl a=€o] ot 4#HA At

ol’fe]l oy AFEC sty HFF H &5 {83 7IeAdel 4EAL oy ol 4
Fo 785 FUHAIIZ] AsiAe 53] =g HAl ARSIE AS AT Qo] FEF
AZ1=E Uk $H dx §5E T3 uFstd AR YT Axe TEE ATF=
Aol gitt.

B AFqMes AT 53 754 AEFoR A3y e £5F2 JI3Fo B T
A ER F dA A7 Z2nE dux FFH4E A o gFe 259 £ veE JtE A
A ZAF 2 A wige AF, gz ol wE #EF EAL Hrlksiy, &) dE 2 AR
5E BAsty £ I AP EE FEstA A
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2. A8

p S
Z
s

71 A=

A= Az AFEE W5 (Glycine max 1.)$ &5 (Coix lachryma-jobi L)= 37|% AH T
A A g 200834 AFL 2 (F)AHFHANA FhstA ARSI FEF LE AR o
T= (F)ArA DRl A 2008 el FYg B =738 Bacillus subtilis & AH&3HATH A4
o s Az FFFL Merl FET oA AMAFANA 20083 FAEAT. 2+ F=F
A& -70C deep freezerdll E@sHA Ao AL8-3}H )

v &7 Ax

AT MRS sty SFo Fg AEEI 563 EAE o] AL F 4T
EolA 24417 AAEt B W oF2 121TCollA 4087 FA6YH. €55 22 SHo g 7
Fol FAlst 4T9 EolA 2447 AXF & oA BE Eol & 1/ FASAEH. 50T
AEZ A3 g5 588 7242 11, 21, 31, 419 ¥ &2 EF3 AT §5& %A
ootz Z+ ANl F ZF9 05%9] Bacillus subtilis TS HZ51 40T A 484
T REAA EEATZE AZSAT TEAP AMES SRR TS Tt 859 T3
S 412 St 99 22 WHeR SEAHTHFS AxS T 4847 FEAES A 245t
Eogdege §53TFoR Azt B2Ax 2Ry 2Ae T2 nus 93 4EAx
PEATYL $AAx SR 2 PHoR Az 2L S0TAA 4847 dFdzx
St & Bt EEAER AL TH

2 o =gl dAs AOCAC Wl F3te FHst3en, pHe A8 5 g
5 mLE F7}ste] 343k 5§ pH meter(HANNA Instrument, Italy)2 73
5 g2 Fst TFHFT 25 mLE HUhete] 343 F mwuteldA ofr
01 N NaOHe 2 pH 847} & w712 HAste] o] wf o] 2
lactic acide] ko 2 ikl AT EHAM == TFW A (1=97.75, a=-049, b=1.96)2. 2
B ¥ Chromameter (CR-400 Minolta Co. Japan)E A}&3ted THAMT kel L(Lightness),
a(redness/ greenness), b(yellowness/blueness)E 53] HtE = 3lo] HAgte 2 X 75T

]
o] €% 01 N NaOH &e] of
[e]

2 HAE FF 53 2 78 48 24
HAZY Bt Lee 59 ol F5t9d A= 300 g& /5 2 Lok £Fst] 20Tl A
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220 rpmo. 2 3087 AT, ofv @ YL (10,000xg, 0min)ste] ASAe FAAZ A
e

o
o
o

N-HCl2 £33} 50 mL 2 045 pm membrane filter2 o3}t olw|=Al A}
A 7)(Hitachi AAA 1-8900, Japan)Z EA3}H o1, fructoses FZAAZH HAE A8 1¢g
< 100 mLeof] £3}3}¢] 045 pym membrane filter2 oJ3}3F & HPLC(Jasco, Japan)&
A5ttt B8 column® 2 Supelcosil MLC-NH,(25 cmx3.0 mm)E A}&-3}] Jasco
RI-930 detector(Jasco, Japan)E ©]&3}le] EA3c}t Ovend &%= 35CHoH, AMEH &0
= 85% acetonitrile, flow rate= 0.43 mL/min©] ]t}

HAE9] glutamic acide 2FFH e Wi £l FZ21xE HEE AR 1 g2 FH3Y
= 0
_]

rlr

d o o
oM
i

o}, Metal Oxide Sensor2 FAH AXH 93 d7] s £ A

A=3e gr] dE Eao)] o]&¥ A= (a-Fox 3000 Electronic Nose System, Alpha
M.OS., France)= 1270¢] metal oxide sensor(MOS), 2 LY2/LG, LY2/G, LY2/AA, LY2/GH,
LY2/gCTI, LY2/¢CT, T30/1, P10/1, P10/2, P40/1, T70/2, PA/2= A= o] gtk B4z
L dry/humid aire] H]Eo] 20%7} HEE 2T% 36C, ¥8HL 5 psi air 3L 150
mL/min® & air conditioning unitE® &8sl APt 7] HAEES 20 mL vialo] Z+
=% AR 05 g¥L F3 A(first group)dt, o] A Fo| water 5 mLA-E 73 A (second
group)e z}z} 53] ¥WHE- S 2 incubation A|7F2 108, 2= 40T, &2 500 rpme 2 3}
headspaceZ 55 X3t 7|4 A& F7|4E 1 mLe volumes 50C FA == FAH
o #HalA 05 mL/sece] £ X & injection porte]] YA AF injectors} sampler7} o] &5
Ak B4 AL 1822 AATL 23] ABIE olF vl A4S AWt Fr] o

W B4 AT Qe 7 A4e BEE (delta Ru/Ra) 5, 371 AR OE A8 52
A AR G (Rews)d] WHZFEE FAE E A (Principal component analysis: PCA)S 435}
o A1 FAE R A2 FEE e FoAY

ul. SPME-GC/MSE o] 83t 3a 8 HA

ABEE 73 T 3 g8 20 mL vialo] Ho} AMEsIF e z+ A7 FE 40T, 60°C, 80°Cl A
2087 HPAIZD & ke 2xoA 308 B2 100 um polydimethylsiloxane fiber(Supelco
Inc)oll EF3}e] SPME(Solid Phase Microextraction)E ©|&3le 7] AHAES FFAZ &

GC/MSel A 5270 dgx BA3dth. GC/MSE Hewlett Packard 7890A GC/Hewlett
Packard 5975C mass selective detector (MSD)(Hewlett Packard Co., Palo Alto, CA, USA)E
A&t Th Columne Stabilwax®DA(30 m lengthx0.25 mm 1.dx0.25 pm film thickness:
Restek Corp., Bellefonte, USA)E AM-&3l 1 oven 2% E 50T A 587 23+ & 3C/min
o £ 2 20T7HA A7 o] 2ZolA 2087 FASHATE. Injector =% 2507,
carrier gast heliumg AE3l¥ 3 flow rate= 0.8 mL/minZ 3}t FTFEL FHLS
GC/MSZ A& mass spectrum-2 Wiley 2751 data baseZ A5t FAH3 AT}
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Fd® Brad 1092 oz 2 Asd tetd A=A 42, ¢ % TP 75E

WA AEE 98 Axon NSt 33 Js%el UF Wb AEL W )
Al FHONE Son, WA ZEe te #ot

~RE(5H)~ A7)~ S BEThOR)= S,

of. SAA¢

AFAze] g 2+ Al 7+ F994d HS-2 SPSS(statistical package for social sciences,
SPSS Inc., Chicago, IL, USA) software package(version 15.0)5 ©¢]835}e3 ANOVA £ =
p<0.05 4=ZF)| A} Duncan’s multiple range testZ 7Z3}%th

3. 43 &

b AugE B oty 54

d

e

g tFek &7 EFHC B2 dF, dUAE B olri:elda FEFS Table 13
Zrh @FL 169.2~2224 keal/100 g, FE2 56.0~64.3 /100 g ZA|WS 6.4~11.2 g/100 g,
Zo AL 116~191 g/100 g, 38 14~24 ¢/100 g, ©F3EL 11.3~16.3 g/100 g
As Jehglon, olrlg) A4 TS 234.6~464.0 mg/100 g9 HE JERAUTH

H

Table 1. Proximate compositions, calorie and the content of amino nitrogen of Cheonggukjang
according to ratio of soybean to Job’s tears

Sample Calorie Moisture Crude fat ;2:;? Crude ash Carbohydrate nﬁf:)l;;n
kcal /100 100 100 100 100
(keal/100 g) ~ (3/1008)  (8/100 8) (/109 o B/1008)  (B/1008) (0100 o

Control” 2224405  56.0+02%  11.2+03*  191+1.0°  2.4+0.0° 11.3+04°  464.0+21.8"
CAJT 17 169.2+05° 643204 6.4+0.6° 11.6+05%  1.4+0.1° 16.3+0.4° 289.5+5.6¢
CAJT 2 178.0+02%  63.840.6° 8.0£0.0° 14.2+04°  1.7+0.0° 12303  234.6+0.1¢
CAJT 3 188.8+01°  61.4+0.2° 8.4+0.0° 152+03°  1.920.0" 131+0.1°  339.2+144°

CAJT 4  183.0£0.0° 62.2+0.1" 7.80.0° 14.5+0.0° 1.8+0.0° 13.7+0.0° 279.3+1.7°

UControl: Ratio of soybean to Job's tears is 1:0.

ICAJT: Cheonggukjang added with Job's tears.

CAJT 1, 2, 3, 4: Ratios of soybean to Job's tears is 1:1, 2:1, 3:1, 4:1, respectively.

JValues are mean=SD. Values within a column with different superscripts letters are significantly
different at p<0.05.
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T Fe 5 T3y 119 AT 312 71 vun Axe dEzT 2 S8R ITFT
0.19~0.22% 2 ®]<atg 1 AeHa FZFFo] 0.11% = t2 A Tol vl fJstA @ik A
AMe Z WATE 5098~62.05, A TE 478~7.22, AT E 1592~21.599] HS VR

3749 pH, A4S, EAAE =4 ATE Table 29} 2t pHE HZT7} 6012 /M3 =9t
7F 5. o ©
byt

Table 2. The pH, acidity, color value, the contents of viscous substances of Cheonggukjang
according to ratio of soybean to Job’s tears

Color The contents of

Sample pH Acidity(%) viscous
L a b substances(%)

Control?  6.01£0.08*  0.22+0.03* 50.98+1.32% 7.18+0.43* 15.92+1.64° 7.3+0.0¢

CAJT 12 531003 019+0.01° 61.84+1.15° 4.78+053" 21.55+1.18" 11.80.2°

CAJT 2 5.36+0.04™ 0.19+0.00° 57.44+0.33° 6.09£0.20™ 20.64+0.53" 10.4£0.4°

CAJT 3 542+0.01° 0.20+0.01°° 56.35+0.37° 7.22+0.20*°  20.07+0.89" 9.6+0.7°
CAJT 4  544:0.01° 020+0.00" 5446+127° 7.224154* 17.24+0.35° 9.1+0.7¢
cc? 5.98+0.02°  0.11+0.00° 62.05+¢1.23" 541+036" 21.59+0.42° 5.4£0.2°

UControl: Ratio of soybean to Job's tears is 1:0.

ICAJT: Cheonggukjang added with Job's tears.

CAJT 1, 2, 3, 4: Ratios of soybean to Job's tears is 1:1, 2:1, 3:1, 4:1, respectively.

ICC: conventional Cheonggukjang(Job’s tears is not added.).

“Values are mean=SD. Values within a column with different superscripts letters are significantly
different at p<0.05.

3o A% B Uiy BAZI Q%L $97 EREA 2L AP0l A
sgom §RATY F T wgol ES4E Gl £ AFL BAL ot UFY =
& g Ay g JFoE ARHE, 2AY 2eu o] thRe] FYo| EL5E =
& AFe BY RN FAT + AU FRIFS £ FFo| 2L54E 2L FFS U
Bie] 3 &FE 34 thRel us STl 2L AL HAsPON, 2R BT
FFol 2254% 2o 3L YR BB A9 4TS 27 6g 11 AT 7
g BRI EPI A Hol §7e] Fo Aol BrHBolde AN Ay BT
DEAF obnle 2 FFF BESH F wddo] Baslel 44sE v wAW B
AzA A FA AEZA TooH AFFHIE 1 FA7EL 44stn glon 327
o 7% 028% ol%om FHSL Utk B ATAE tzTe obulkmg Ak gl g
sgom $93Te] B9 EPuE AW AFL Holzl ggort hREe M ToA
3330 FANEE FEA T4 pHE h2T AR FTFol e He T
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S foldon Egon $RFFF A ANHoR YrTo) M dAT AFL B
2ul o] FFo| LSS the Frlshe YL YTk FFTYol BEY W §FE BE
b AR wel §4F F4el AP pH e APl Lolu Ao AEE, tFE BE
374 Fo pH7b Z7bstel G2 dat Hedl Kim 52 3 4908 nlgge S44 o8 ojF
W do] g3 8 W %ok FEUelz WaHy] WEoldn Rusych At A 3
Tl Folshl 2o ANE BYw e HYTES N5F FL vehi TRNEE §
S0 gyl ¥L54E £79 e WZE s WARE B3 ANEE Gon FAEL ¥
e AT BYT, A% FTFS T & EPY 11 AP w2 ge BEn
Kim S o5t 3339 94 Fdo| 57} 5 429 Ay AF FTAE Lyt 091,
agk 67, bgt 1922 ¥ AFe] thxe} w23 2ne BT

et &7 e 2E3 A= 2 A 74 J3EAE TS Table 29 Hth
Nz 73%E YEYen §RH 4L 91~118% 2 MLz &F9 %%01 =255 A
AE ko] 2o A2 Bk AYA AZHL 54%2 7 e TS JERYQITE FF
Aol HAERS F T3IE l‘i—éﬁ‘j‘ﬂ levan form fructan®} %‘ﬂ,‘él BEIE FTFAY
polyglutamate 2] E?Ei dEA 9o dut FFFolE 265~6.03%7F THEHe Aok B A
To] A H=gdel o W el UNS™, Bacillus subtilis a5 AHE3 thzx+ ¥ &7
Bxgele olitt £& HAFol FHE o AHA WHEG FEVE § F dojdts
AL 9T F JdUh &5 A5 ord ZH "l (amylopectin)©] 3ol Eo} HEAFE Ve

g o] AdEe dFgoz T BFd 93t HAAE oo EFF T FAHEE YHFS =

o AR wize 248 A%

Rt >
o

of

7t

e

ST TFY T 79 AP v E 2 8} 1 st dz2FE et dFe &
o zangd HIF #FH EAS H8E A= Table 37 2ok 4729 J|axs
z 37} 32@6& 7 Sk diFet &5 Y 41 z%EHLﬂ 70802 7g =odkth &9

7EeE WFet £F EFH 41 AU 2 AT fFAF Aol AT 617 o=
71 —‘;9}01:4 o] 713 E 94 41 M7 6180 g M =92 111 AT 4177
7HE vtk FFHE Jzse R 5 £ 41 HEFUE 67322 JHE =%em 11
ATt 417z Mg wdgnh Awrd oz gz HE £ Vst A =3
own olF &F9 FFo] UF =& A AT B 5S40 A r|E=rt 238 2o
A AEgelder, dFd 59 TFH 41 HHF(EFT TF=HF 20%)9 7|E=7F 7 =of
527G A% wdurt @ & e Aoz A
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Table 3. Sensory evaluation of Cheonggukjang according to ratio of soybean to Job’s tears

Overall

Sample Color Flavor Taste o
Acceptability

Control” 3.2+1.6 5.0£1.9° 42414° 4.4+12°
CAJT 1? 4.6+1.9% 5.3+2.2° 41+1.6° 4121.8°
CAJT 2 5.3+1.9% 5.142.1° 5.6+1.6 5.2+1.7%
CAJT 3 6.0+1.7° 5.7+1.1° 5.9+15° 6.0+1.3°
CAJT 4 7.0+1.0° 6.1+1.5° 6.1+1.2° 6.7+1.3°

YControl: Ratio of soybean to Job's tears is 1:0.
JCAJT: Cheonggukjang added with Job's tears.
CAJT 1, 2, 3, 4: Ratios of soybean to Job's tears is 1:1, 2:1, 3:1, 4:1, respectively.
Values are mean+SD(n=10). Sensory scores is 1~9(1: very bad ~ 5: moderate ~ 9: very fine). Values
within a column with different superscripts letters are significantly different at p<0.05.

S5 A wFuE Z2Asr] % d5HrE 23 £57F JUMEA @2 tx=Tel
Hg] &5 79 7|a=rF dut oz w2 AHYS BHYrt Park2 HAES] o] F7)st
W ¢ubo] Attty Rustged, §FY g HAE o] xR v =& HIo
Aerm 2, ko] gt AR A% V|Ex F2 @] dojd Aoz Holn, &7 HH
HA7VES AASH) 98 42 50%, 33%, 25%, 20%<] FA7MHEE AFsES u RE A5
EolA &7 o] UYEFE & J|ZEE UEMIT oot Z& ATHE n|Fo| Hol H=
& Ef A4, & Bt & UJEEAE &5 HUVIE J% VEE FXE AUEstr] 2l
Ae &7 FFE 20%=2 AAste 3ol 7MY AFsittes 285 WHT

o HAEY Fo Y BA

A7 wignle &R xgos ZAFE dFet &5 THY 41 AT T, 28 A
o Aol HAES FQ FA AEQ glutamic acid$} fructose] -2 Table 49} ).
Glutamic acid= hZTFolA 9047 mghzE 7F& =4 Al H=Fo] 7381 mgh, L&l
EFATFL 4130 mghE FHeR w2 IS UEIT. Fructoses thE ol A 855.0
mg%<] TS VERIYLE SR HETHL 9429 mg%E thRTRT Zgkon, s F=FHe
7813 mg% 2 duldoz w9kt
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Table 4. The contents of glutamic acid and fructose in viscous substances of Cheonggukjang
prepared by different methods

Sample glutamic acid(mg%) fructose(mg%)
Control” 904.7 855.0
CAJT 4? 413.0 942.9

cc? 738.1 781.3

YControl: Ratio of soybean to Job's tears is 1:0.

JCAJT: Cheonggukjang added with Job's tears.

CAJT 4: Ratio of soybean to Job’s tears is 4:1.

ICC: conventional Cheonggukjang(Job's tears is not added.).

Park & H=go] 2aE o mExol A fructoses} glutamic acid7} TTH LHEF
3 HAEo MAETD BRudtgoen, Lee 5L HAEY A HES HPLCY GCz BEA3
Ay F2 fructose$} glutamic acid’7} AZHJThT B3k vt ok waks] B AFoA &5
Aol A7 Wiz AWY &% 0% A717E WRHd dzre AU 32ge P
E W F8 74 EZQ glutamic acid$} fructoseo] &S E A5} glutamic acide] 73-$-
53Tl iz & A4 FFe] v 3Fe FFS B ols Fo FFo] A
Aoz Yoma HAFZ Fo| F ofujxite] avrE AHAA FHEHO Ae FeE HolH,
fructoses &F TN 8 F AHYFEY =2 FFE UYEHGSH &5 JEY ii}ri
dal frejdel IEst HAEAE W FET FFE =Q =R ARHY. 3 2
of ¥3} EF F Bacillus subtilis TFF ©|&% HFF HAE U glutamlc ac1d9]-
fructose®] FFo] =o} =T BhE FAAIIE H TS & Aoz Fodn.

sk Azl % 7] AY 24

B A3l &85 dAae] 12704 MOs AAE =24 thz7o 7353 (T4
T oEZgE 43 A 2 (first group), 2B ©o] FIZHEL ANE B H
Vst Zhzhe] ARl 1089 =& H7F3E AlE(second group)e] F7] ] i 7]
(proportion)& F&le] FAHE BEAL 3t PCA Z3 A 1 FAE 3o 719982 96.139%
A, Al 2 F4E Frel 71de2 3735% A0 Wk Al 1 FAHES] geRx ¥ Y 7E
o BaF FRI Fust BE ¢+ AAT F 280 WuE sl FAF d3 Fig. 10
LEbd BRe} o] ZF AJEZF ¥ dHE YEhlen, A 75}01 =5 HAMEeEA A1
FAE Zkol negativedl A positive2 o] F3tE AL FAFIHCE w3 A HFFe U
Helzt iz 3 73] F7] Hde SdsA v=2A ‘/]'E]"/HE As I + U
o, z74 eFFTHLE AT AHEe HehiAR F ARE 7EE 5 ABT TEHA
A Hog Axgt F=F3 Bacillus subtilis TF5 *]’%3}"4 A3k A= &7 Hd
o] A tha™, Bacillus subtilis TFZ AH&T FZFo A¢ 72 TFEYL W I3
te g dde ne 39
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Fig. 1. Principal component analysis(PCA) plot from the electronic nose on Cheonggukjang
prepared by different methods

YCON(Control): Ratio of soybean to Job’s tears is 1:0.

ICAJT: Cheonggukjang added with Job's tears.

CAJT 4: Ratio of soybean to Job’s tears is 4:1.

ICC: conventional Cheonggukjang(Job's tears is not added.).

ARt=Zoll 93k 7] iy BEAo] o]&FH MOS typed multi-sensor array 7]&2 ©]-835}¢]
54 A AEo] e AAddA A7) 38F wes doA AU|FHY AJsE HEE= 9
g o]&3 Aoz AMFEY] TZARJAA] AAE Eg #EE A (discriminated analysis), T4
A (principal component analysis) 59 E U4 LAZEJOlE A&t FIE HEFOR
A A BT AAIAQ] e #AA], BEE JFestA Frh MOSe] 127] AME 5 2 A3l At

L= £ JAEE HAFHIE AAEL 5FF2A, LY2/LG, P40/1 AAEL FE fluorides}
chloride 3}3&=2 ZA8lH, T30/1 AlA = organic solvent® A3t} P10/2 AAM= F=2

non polar volatilesE 7A|3}H, T70/2 AAME= AF 7|9 JEAH HAEES AAS B A
T 23 Z} A5 EE HUIS groupd E& dﬂﬂ?‘] %2 groupZtole s sEH W
371 o] ROl & o F deH, 4 A5l = F groupe]| H|=E HEE UERH AL <
stavh =3 A =gl F7) NI Bacillus subtilis 55 AH8F dxzT 2 EFF=
el 7] e gAstA tEA Jehde S e, olv TS HEAES o83}
o A4 WHoE AT By Lzxd o4 tE 7&?0] FAstA &7 dEel & 9FE
n2e AR FAHHY, xTo 5T H] S AR H

_Q_
of §79 7] ol BT F W FFL =



ul. SPME-GC/MSE o] &3t 3|utA] 7] AR 74

EFHATF(HT &5 EFH 41)9 3&71 Aol iz 2 A4 =gl vs) ofw g
o] 2 e XS 2ALEH7] Y8 SPMER-S AF&sle] Z4zF 40C, 60°C, 80T ZANA
78S THI BT GC/MSE B3 7&4—5 Table 59 Zt} THE AES 37 EA
we} E{SIH pyrazine[ 5%, acidF 4%, ester® 3%, ketoneF 2%, aldehyde® 1%

alcohol & 15, volatile phenol® 1%, 718} 1522 18F o] FAHHUY. A= HAHES =R
dH R pyrazineF 3FES WAHH|E(peak areca%)S hExT7F ETHLE 40T, 60T, 80CY
uj Z}zh 7144%, 48.30%, 63.30%°lN3, &FFTES B2 oAz 34.17%, 23.28%,
17.93%7F vl dubdo g thzto] Hls) we AEgS BHon, Ay HAIFAAE
pyrazine® 3FES FAHA FUT F2 acidF 9 naphthaleneo] FAHE I =H acidF= £
Aew 40T, 60T, 80CY wf z+z} 84.04%, 85.40%, 79.38%©] 3L naphthalene® z+z} 15.96%,
14.60%, 20.62% AT}

SPME-GC/MSE ©|-&3% F=7e Fr4E &4 27 =79 §FHTZANA F7739
T8 WA HEc 7 4HA pyrazineF7l FAEHAJT PyrazineF= FE A Foly 959 7}
gz o9& A== 2w flavore] tHEZ B2 O] R @A, ofn|ike] i35,
T @iEd 52 ofn|ate] whgoA AdEE AR dE AT Bockd F=FY %A
717kell & alkylpyrazine®¢] ®W3}ell thak ZAfell A 25 dimethyl pyrazine@} 2,3,5-trimethyl
pyrazineo] F="g9 EAZ HAY B J|ZAde A= FFo] 7HF Atk BuFk vp ok
B2 Oﬂ:rLoﬂ 4] 2,5-dimethyl pyrazine®} 2,3,5-trimethyl pyrazine®] WM &L tiZFoA EF

= 40C, 60C, 80CY w Z+zt 4841%, 33.08%, 37.22% 2 Ve, SFATHL 2o A

w Zkzy 22.77%, 1511%, 1271% 2 eht tizTo] Bls] AdAwrzoz vro Hgg B
B3 TPest 843 tAlz WANEe RoldE FTE uEAn. ooz uel
pyrazinefiel kol tizTol Wal e gRAFel A2F SHel WA AY B AUS
S ¢ F UL, AFTFY 257t EEFE olE WAL tha Fadte AMEE Felkith
Xﬂﬂ}’“ H2FN e FZ acidF9} naphthaleneo] EAFHYET acidFe B¢ tzTE £

= 40C, 60C, 80 CY wj Z+z; 14.27%, 42.27%, 3233% 2 VEFGL, SFHTFL 2& =4

]/\ﬂ Z+Zy 54.23%, 56.46%, 66.70% )™, A4 H=ZAAL ZHzt 84.04%, 85.40%, 79.38% =
veb A A F=7Fe acid® ol 7MY =2 AL sy, £ T8 B &7
Tdaz Qe acidi gEECl tixTo HE Folxl Aoz FAHHATE ©|F 2-methyl
butanoic acid®] ¢ Al AT EF EI2E7L =455 WH 1 =A vetsten Hdut
Ao g A4 HA=ZFoA 7P =A et Kim 5ol 23ts dubgo g butanoic acide=

BALEe A4E0 Aoz AN Utk A, el AdA AR BAAE
=Q 8oz ALY, £FFZFE 79 FELERE Qlsto kel A FHE YERA A
o=

0

|

l

H]g©
Q]
=

o] |
tha
s 1‘411?%1 H 8] & pyrazineFo gHoz Qlsle EAFE 38 dx2FRT HA e
= Ao ® AZHEY. w3 Kim 52 naphthalened] 3}3Eo] o]3 ¢ HUlo] HAjy RuF
=dl, A FZFFoNA FAHE naphthaleneo] F=ge] EIHFHE L =2 Aoz I

ot

mLL"

F

=]

F
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Table 5. Volatile compounds of Cheonggukjang prepared by different methods and heating

temperature
(unit: peak area%)
) Control? CAJT 47 cc?
No. RT Compounds ; - - -
40C 60T 80C 40C 60T 80T 40T 60T 80T
2,5-Dimethyl 5
1 1720 : 3168 2021 1924 1184 738 552 nd” nd nd
pyrazine
Methyl
2 1982 24-dimethyl nd 943 nd 614 997 637 nd nd nd
pentanoate
5 2075 X Trimethyl 1673 1287 1798 1093 773 719 nd nd nd
pyrazine
4 2251 ZiEthyl'3’5' . 16.83 1027 10.21 552 366 nd nd nd nd
dimethyl pyrazine
5 2294 Acetic acid nd 1975 828 1788 1701 1748 4986 3553 nd
6 2373 OO Tetramethyl oy or 1061 588 451 52 nd  nd  nd
pyrazine

2-Ethyl-3,5,6-

7 2539 . . nd 526 nd nd nd nd nd nd
trimethyl pyrazine

8§ 2589 Benzaldehyde nd nd nd nd nd 331 nd nd nd

26.51 2,3-Butanediol nd nd nd 546 nd nd nd nd nd

10 27.74 Isobutyric acid nd nd nd 327 349 396 nd 1234 1715

11 3167 Z—Meth?/l ) 1427 2252 2405 33.08 3596 3851 3418 3753 62.23
butanoic acid

12 3419 Naphthalene nd nd nd nd nd nd 1596 14.60 20.62

13 3497 2-Tridecanone nd nd nd nd 459 344 nd nd nd

14 3860 2-Methoxyphenol nd nd 437 nd 219 225 nd nd nd

15 3920 2-Undecanone nd nd nd nd 351 nd nd nd nd

16 5114 DTV 684 nd nd nd nd nd nd nd nd
hexadecanoate

17 6327 butyl isobutyl 745 nd nd nd nd nd nd nd nd
phthalate

18 71.09 ifgadecanom nd nd nd nd nd 675 nd nd nd
Total 100 100 100 100 100 100 100 100 100

URT: retention time(min).

“Control: Ratio of soybean to Job's tears is 1:0.

ICAJT: Cheonggukjang added with Job's tears.

CAJT 4: Ratio of soybean to Job’s tears is 4:1.

YCC: conventional Cheonggukjang(Job's tears is not added.).
’nd: not detected.
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HzTo $TATFENTS &7 T 41), 23 Ay FTF) G4 =
#3577} 7;34-; Table 63 Ttk B kel @ajel FEE FFY S5 oA A=

ol

Rig

=

71Ee 2 BHrtstAr iz WA A=Ee 543 oR BE A=Y ZAE e, &F
AL 367 RE txTd Bl FejHer W2 Az A dHAZE o3 "oz yeiyton,
A =2 73002 tE F ATl B FoHoR =2 AoEA HA7E A3 #
S 2 YERH.

Table 6. Sensory evaluation about strength of odor on Cheonggukjang prepared by different

methods
Sample Strength of odor
Control"” 5.4+1.1™
CAJT 4? 3.6+1.4°

ccy 73425

UControl: Ratio of soybean to Job's tears is 1:0.

ICAJT: Cheonggukjang added with Job's tears.

CAJT 4: Ratio of soybean to Job’s tears is 4:1.

JCC: conventional Cheonggukjang(Job's tears is not added.).

“Values are mean+SD(n=10). Sensory scores is 1~9(1: very weak ~ 5. moderate ~ 9: very strong).
Values within a column with different superscripts letters are significantly different at p<0.05.

471 A53F vkel zFo] 2-methyl butanoic acid, naphthalene 5¢] 3gHEo] 4 H=%
o EAFHE = HAY AET7E 22 AR AAHY, £FHTFL AT 57 FIE
WE pyrazinef &FEo] tzFRt WA FAHIeE2 P A= A WA BrtE A
o7 2AHAEY. A= A F=Fo) Bl&), A3 XA Bacillus subtilis TFE A}&3HA
LFEAZ F=7gol HAZE A Urfq ojFAM EFFTHL &FE EFA ¥ A=
Hla A7 o A doe AS #4985 AT
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o &FATH ZvIAY

A, 1=,
5% 7Fsk Z3= Table 82} 2t

A7, 7l A7HE Table 73 22 i gH| 2 FH7ts)

oL Eabll -1 Hjj -2 g3 Hl -4
A 10 12 14 16
ozl mh= 0.5 1.0 0.5 1.0
1FEIE 05 0.5 05 05
L= e A 0.1 0.1 0.1 0.1
Table 8. =v|gt £33 #5H7 A7
#5554 Hi -1 Hj -2 -3 Hjj g4
A 6.8 7.3 7.1 6.5
i3 7.0 8.1 7.7 6.3
A7z 7.1 7.3 7.2 6.9
Z%74 735 6.7 7.7 74 6.5

TSR B 98 AEASR(A : oFF JBLG ~59 : 5% 94 : % )

Table 7914 &F =742 AFda 7124 71 A 9Fe vAe AL =2 9w
Ao ATl 2RF ARe 95 WhEE fAsta itk & A F=39 B35 A7
A BEoe @70ed WAL avlste FE7E tiF-Eelgt Jhestd Adste Alxs] 2

=

H3 9= 14% ol% 298l F, ol 14T g = .

Table 8014 ZFl¥ $2324e BERAT 20 %3t FFH Jlswld FAGe] FF
o] 12%, 14% < A&7} Zrz; 817, 7743 7,74, 743722 % ZA H7IHReH, 10%=
Z Anko] oFsa, 16%E kel W ZetA Hrhwel BHol 67, 658 UEAATh WA
S e el G DEAFY FF Aolrk A A ol RE AT 2 Aol ¢l
o] Wma A e Ak
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EFATE AXTEL ot ek o] gyt

g7, €5 2AH->FH->FA->WG->FH]F >R (42T, 24X >E 0>l ->Fe—

% !
AZ->EH -3 (EDTAHTD)

4, A7 Q o

7}.

BE A RS Rk $92 A% 1, 21, 3, 419 NEE EFH AHeTol

Bacillus sublilis $7& AFshel SEAZ AFAT AN 24 9ol Agshgr

22T 9%, AY, WU, 3B, ojulm Ahel Pkl ETRT gton, 5
CpHE $R 3T 4Hoz Uen, AEt 279 Pl =

21 g Ee =90t

L42 WAt FAEE =1 HAMEE Fo AES Byrt

HAE 32 53T ZNA =2 AFE By, H4E F9 glutamic acid FHL &
FA o] Aoz eky fructose TS Aoz =94t

A5 27 g €5 41 AT JEE} 7Y =g

izt SR Friee A4 H34 SddstA Eien, T AHTe HE
g HEo|A gk FHo| 7h53H T

T3 xR Y &5 THdA pyrazine® =0l HA A= F=F HAHZE AA

o1gN ERATAL AZY W &7 FFE 0%E B Aol Mg AT, &
PRI G FT ) W) WA AF Bk 92 HAT £ AN

zrY §PFTYE B5RAE 20 ok FA AEEAA ZAG] gl 12%, 14%
QAT Azt 814, 778% 774, 742 i3 2 BrkHGoH, 10%E F A
o skahi, 16%E Asktol Bhs A5 Brkslel BHol 67, 658L UEhh AT
$2HTge] 2o S A GFAZ 2P AeTEr FEAAZ 2Y AT FAo
o $5ehA BobE Qe

$RATY AZTAL BT, 7 ~AH-FEoFANA-TYFBEET, WA
== A
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Al 2A &% A5F 37375 Bakery A|x7|= AT

L &% 394 §8§ ofB= 7 AW

27 FTYRTL FFAFATUORNE 2R AL AFLYD, ST AZE
s wERs WA (F)C, FEHE(HE ), SFEE), Weld HeH(EF 4F)E
TS, ARE AFAN TS

7 HAZH 24 10%, 20%, 30%, 40% EFste] Auad@Ls
7} drol, F71¢] A E wj gL Table 13 Zo

TS B BOIFE T, 3BT AT Ao
boElA :

Baker's % 7] vHgE 100%9)] U H=F EHS
2, vld s EFstHA] BES Sioh 4R W WS Addsta, 9B 180T ofSE 190 Coll A
13 £A4519 3, S48 F7)= A20A 2417 S 71418 2 5 HAE 2459

Table 1. Ingredients of Job’s tears chungkukjang almond cookie (g)

Ingredients Samples
Control 5(%) 10(%) 15(%)
Flour 200 190 180 170
Almond powder 60 60 60 60
Sugar 65 65 65 65
Salt 1 1 1 1
Egg 60 60 60 60
Butter 170 170 170 170
Vanilla 0.2 0.2 0.2 0.2
Novamyl xtra (ppm) 0 20 20 20
Fungal amylase (ppm) 0 20 20 20
Transglutaminase 0 100 100 100
Job’s tear chungkukjang 0 10 20 30
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ZH s IFE FHL FI] 10go] ethanold 90 mLE 713} 20T, 24417 &9
rpme. 2 shaking incubator(BF-50SIR, Biofree, Korea)ol A FZ&3F & o7lsle] Aoz
23ttt A5 150 ulel 2400 uLe] FH/¢} 2N Folin-Ciocalteu reagent 150 uLZ 7}3k
3 B7F #R5t 1IN sodium carbonate(Na,COs) 300 ulLE 7}8be] FhoA 2 A|7F

[e)
3
& 725nm(Libra S22, Biochrom, Cambridge, England)olA §3 =2 FAsIAY. 2F E32

¢
—_

ool o = 8

H
gallic acid(Sigma Chemical Co)E AME-3te] HAFAHE AT F T FF2 418 100g
9] mg gallic acidimg GAE/100g)Z VeERiATh AL 3 3 #bEste] HFzia TFEHA}

#ol4 A3 sl dehpsic.

ek

&

I\

(W) FETEEOE s

Flavonoid ¥ 32 Lee KI 5(2009)¢] ®H¥-2 W3] 1 mg/mL FX2Z methanolol] &3
Az AlZd 10 ¢} IN-NaOH 10 ul, diethyleneglycol 200 uLE &3l 37 CollA 1 A7+
B WS A7l T 420 nmoll A FHFEE SASATY FFELEE ruting o] &5t AR
< ZAsta AlE 100 g £ mg rutin (mg rutin/100g)2 JERIA L, HPL 3 3] w25l
Hagkd 25 #7948 H2E5ES 5t R A

(th DPPH #}tjZ &A%

714 DPPH 2tz £AFLS dxod 537 &% /a0 44 vas
stttk ksl @442 Choi HY F(2009)¢] wriel ma} 1,1-diphenyl-2-picrylhydrazyl(DPPH)
radicald] th3 AABHL ZAstm Hlm EA89c = A2 4 mLo] 015mM DPPH
solution 1 mL-& 7}ste] wubs th3 bAoAl 3027 WA £ 517 nmollA] FF =5 F435)
Atk Algd tiilel HgEs 7 tixwe] F3=E F7 Z7435ke] DPPH free radical 47
244s WESE VYEPARIL 3 3 vt HEgkd 2F Axbek fA4 HFE st Ve
k.

O:

4) &F A= #7114 F4 B

(7}) ¥r=(dough)e] pH ¥ W=

pHE Y= 5¢o ZH/5 45 mLE 2 83 w¥Azl £ 20TolA] 3087 #x) 3

pH Meter(Orion 3 Star, pH bench top, Thermoelectron Corporation, USA)Z 4204 3
5
3

B

HHE ZAsigon, whEe Wr(g/mL)e 50 mL W2 A-To] B 40 mLE ¥ F 5gof uh
=g 930S W sold R wEe AR FE 3 3 vhEst Fogd U {9
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dHFE st Ve AT

TE FHL A 78 A7) (Precise XM60, Swiss)Z A& 1 g& AL HA1o =
< 7% F AFsilen 74 4P 33 viEstY FEypd BE WA F94 HF S sHd

7] HA AFE AACCH 10-50D(10)e.2 3 3] vt =43 & HFgzke o] &gk
g ol& FAsta, Zt7te] FI|1E 90°2 3| A

7 % g o AA ZolE Z3a 7 el Tagn. 7919 FAE fle) 7
N 61 #HoE B F £1 2olE ZH5A, A F719 A £4E v EolE =
gatel 7] @ Aol BEe AUk T2 @ Aol U BF AR TAL 3 3 9w 23

F719] MZ & Spectrophotometer(CM-3500d, Konica Minolta, Tokyo, Japan)< A}-8-35}<
L(lightness), a(redness), b(yellowness)zts 783 & H oz el o o 55 ¥
el L, a, b g2 22 90.89, 0.78, 3.55 o] }th.

(=) 7%

H

F719] dE+= Texture Analyzer(TA-XT Express, Stable micro systems, Slurry England)Z
33 ¥kE A5k FIl= EHoE2RH 10mm FJFst FAAE 22H 5490 A4
= FHJeo <2l peak area®} peak forceE R = cyde testE 3 3 HIE-Flo] FAH3 A

=4 27L& Pretest= 05 mm/s, Trigger force= 5.0g, Test speed= 10.0(mm/s), Return
= 5.0(mm/s), Test distance== 10.0(mm), Test cycle2 1, probe= dia. 2mme] ZHC 2

77} 3 35 W ddste BET BE AR w4 AL de) Yehiig

EF AP £5E A g2 HTFES HxTez 3 AT It 42T &F F
$E 10%, 15%, 20% =g F7]19 dut A& AOACH(1990)o] Fsle 22 105
AzY, 2 AL micro-Kjeldahl'He 2, ZX®-2 Soxhlet®H-& o] &3+ &1

=z
T H
Hatedth 244 B9 obvl: A4 PR AFTAA Fohd BASAT graEe ¢



AFel A5HAE 2089 THE HAF L 958 Aoz 53 HAEHS o] &3} %‘Al%}
Atk 4A3 Z7|(FA 45cm, o] 045cm)e] FI)E Mo o gl 138 FHAld Hol
AFstda, 3 M A8E Hu ¢ e B2 AT FH FrleleE s #FHA FES

H(appearance), ¥(flavor), Br(taste), ZZ7H(texture), AWHHQl 7]F % (overall preference)”}

Zr} 5 Ho R ST

2 o
4ogom

(oh) FAA=

ot

kel
AN
i)

1

BoPo] RE AfE EAEAL =2 7W Q) SPSS(version 12)E o] &-5te] 7}
2H2 el AT 2 AdEnY f94 AS5S ANOVA=z %@,3}93\2_13%, AME ZHAZo

Duncan’s multiple range testE A A|3} 3T},

SREER L
(1) &% =g Ay

HA AR &7 AT NdelA BAE A5 d§ s, 2ae
25 Aldstae 9% AL, =AY, e o] VA vEEon, 24
ol

24%7F W Z2T

Oh &% =4 2a7 70 & e FBE B

&5 F=4Y AsdHFe 131.72+6.63mg GAE/g T AZFH A=TEHLS 116.92+6.63mg
GAE/gZ tiF F=3gd 8] E%en, &5 734 &% 37t 919 F dE S3FE FF
& Table 29} o] F7159 Z HE= TFFL 44905224 mg GAE/go 2 &5 HZ] AU}
Fol BoldrE FoHoz F7}8E 3 tH(p<0.05).

Nx7e 2 dE T8 IS 4.09mg GAE/g ollen 574 =Z2S 5%, 10%, 15%
A7kl wak zhzh 12.8%, 13%, 14% Z7}s+ k.

o] A= &7 HAAFY F dE ol T F=F Huh 7] gEU A2 AAHr.
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) &% 3=F By F7]9 flavonoids g%

5 A=A dFHFITHFe  flavonoidse] FHEHL  ZzZ 12105015094 mg/100g,
989.50452.92 mg/100g2. 2 ©] HA| &F HF=go] koW, FI|EAE &F F=E 7t
Fol BoldrE fFoHoz F78E A tHp<0.01).

5 A =32] flavonoids &2 989.5+52.91 mg rutin/100go] 3, &5
T2 1210.5mg rutin/100g 2 &5 A =749 flavonoide] FHaFo| =9k,
AMZ thxT9 flavonoids T2 70.32mg rutin/100g, €F H =3

ol wabA] 26%, 29.1%, 37% ZF7}stTh

of oA £F FTFe] F Behuiwo|=ol
A Z-E t}(Table 2).

A=74& EE Foll phenolic acid$} ofrl=4to] FEAEIR S FHOE
3} @44 WM phenolic acid compounds Foll A= syringic acid$} ferulic acid”}
Fgorsk 249 AU A3E He AR Bastiivh(Lee IA. 5 2009).

Lee KH & 2005, Lee TA Z 2009, Lee KI & 2009 F 3 A=A ZA5t= flavonoids

A =% 2] flavonoid
5 A= F7)
5%, 10%, 15% A7}

O

FFo] hF el Bl =71 2 Ao

§ 2 9

E Foll

= A¥FHA Hs=A FFEEZA C6-C3-C62 7|[E FZE 7AW, flavonoidse] polyphenolic
st /4L superoxide, hydroxy radicalZ} 22 AME &S 2 5t= free radicalS §lolF
ALzl BAjo]l Q1SS BT Fgon B AHME rutin® TFEA = 319 flavonoid f{}a‘:
& 274, gus 24 24 AR=AY B sHe SARAT

g, +F, 71, £FFY phytochemical®] 34ts}, 54 8 Fos AdEdd a7
(Kwak CST 2004)¢F 9] thE 2 itkst =42 4 ds IF=3 Sgieol=9 ¢
F(Park W& 2007) #38ud £2A5S 7}21-5 T2 dAE APt Huste F7)0
&7 FAFEE A7IA kst 229 RS Eole AL AIEHT W R A4dn

Table 2. Total phenolic coumpound and flavonoids contents of Almond cookies prepared

with Job’s tears Chunggkukjang powder

It Job’s tears Chunggkukjang powder content(%)
ems
Control 5 10 15 F value
0 39.10+ 47.54+ 52.99+ 58.32+ -
DPPH(%) 0.86° 413" 1.73" 1.15° 36.525
Phenol 4490+ 5149+ 51.62+ 5224+ ¥
compound(mg/ g) 2.80° 4.30° 0.22° 0.37 iy
Flavonoids 70.32+ 9543+ 110.50+ 130.59+ 95, 583
(mg/100g) 8.70" 8.70° 8.70" 8.70" '

Phenolic compounds were expressed as gallic acid quivalents(GAE) in milligrams per g dry material.

Flanvonoids compounds were expressed as rutin equivalents in milligrams per 100 g dry material.

YMean+Standard deviation, **p<0.01, *P<0.05

Different superscripts(a-d)in a row indicate significant differences at p<0.05 by Duncan’s multiple

range test.
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(th &% 334 B2 79 DPPH 22 £74%

&5 =3 EY 37 7719 DPPH &tz &7 50 tigk 23 Table 3¢ A48T

7 FA=FEL {FHBYUL 2AFTE 100pg/mLo A s H=FgE 2] DPPH ozt 4
A 8617+040%, &F H=FL 8739+1.65% % ﬂJT =g §FAE FEUAT. £F
2 B Y7} olE= F7)9] DPPH gtz AA5L 39.10-5832% = &5 H=F £2 3
7Vl S7F E4E frelHo g 7T (p<0.01).

T AFoNA atsl &4 HUME F Jde W FolA DPPH Wl o3 #ivjzd &A &
A F4L FRY dEHd H4E dHe 3EET gl F¥ITHE Fo JBBAE Y
EhlS Histe] its 58HE WtE 5 gle Y PHYE Rusiily, Kang YHE
(1995)2 HAF AT HEay SR Lo Z g ol

o] 0L st E AP A

] ) Z"0)4] DPPH #t]zt 474 7%, Phenolic

compound % flavonoid &#-& F43 H-& Tt oIt st (Park JW 5 2007,
Kang YH & 1995).

;ga—x]— ZI| A & HE Iy SatRcolm e DPPH @tz £2A%d 7]9

O]x]-i Z7) 8 &= phenohc compound®] ¥} flavonoid 7o) A#AAAE BTt

= Bulo izﬂa T2 131.746.63 mg GAE/g o|i thzxT =42 116.91+6.63

}1:

to oL
-lﬂ r[r

mg GAF/g2 &% %323 pue % gol Bow, £% 4FF HBE P9 3
A FFe ST ATY B Wb we foHer Fgw A FusiEY RS
o 4 9= DPPH 2tz &A% £33 Z7lsted A= %o AouA (r=0.647, p<0.001)o] EA)
e Ao BAY Aol UEETHTable 3)

DPPH @}tz &2AF3 & FotEio] FF#e BAdA= &F H=d9 ZFgReol=
a2 rutin 1210 mg/100g, thF H =739 ZEREol= T2 989mg/100g o|om, &F
A=Y Y HUb wet felFe g FUHGE T4l gkt A= E 4 + 9= DPPH
Hod 2AS5HE G ABBA (r=0.867, p<0.001)= }ERH I THTable 3).

ARHo 2 &F H=I HIF ofg:= FIdA = EoEkol:s ¥, F dAs FFH
DPPH ozt &AFHE &8 A7 ol k2= F7]d &5 A=3S JA71e 3¢ &
agkeel S7hE & Qe ALR AdEn

o

Table 3. Pearson’s correlation coefficient between flavonoid content, total phenol compound

and DPPH radical scavening activity of pound cakes

Correlation coefficient
Items
Phenolic content Total flavonoid
DPPH 0.647 0.867
Pearson’s correction p<0.001 p<0.001
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FI| ol FEFE AR Fes %}’“ AU
Aot "7hEe] pH : 400.
5.99+0.122 &% 7@%744 pH7}F St &5 FA=F H7F FIsdMe &F

A7belA ' txT F7]9 wisdlA] 6442 71 =9tk &% H= E%2& 5%, 10%,
15% H7lste 7] 829 pHE ZHz; 6.32, 630. 62022 thxd Hs) wekon, §7 H=
Y Mol I E FY) =9 pHe YolRth ol "WIHFet &5 phenolic
compoundE ¥ =73 2] genitisic acid, caffeic acid, chlorogenic acid, p-coumaric acid, 2
ferulic acids 43 B2 &Y 493, &F F=49 @& pH/F 9o =2 Eri(lee KHF

49 F7)9 A3t AFNAE Choi HY 2009+ 499 benzoic acid, cinnamic acids =
W= 44 2hel HHE £ A71T0l we) pHYl ASECT B o] FusEdel ZA)
2 WwaEe pHr} Yobde ¢ & U

(W 719 22 G

o
4
o

Ao Ag® &% H2F FFol 7.33:028%c1%w, WARE FE FFL
13.3140.04% 0] Atk &5 F=73 R H7hEFe 2elsted Axd w5 8 FFL Table
28} o] 48141.08% 14 6.394035% 2 &5 F=H BT HUFol Bess FE Tl
=okout FoA A Rol= HolA FSkTth(Table 4).

(th #7149 4=

Ao AgH &F HAFY B hunter valuedl A 1=6279:0.02, a=10.47+0.01,
b=35.85+0.02% 1, A7}F9 MTE 1=9358+0.01, a=0.12+0.04, b=752+0.02 = &5 F=F]
H7F HlgS 2Ed F7)9 AEE A% ZAe oby Table 4o YERRATH 7719 A2 %
AFel 93t maillard ¥H-§ 2 ol EQAS caramelization ¥-g-ol o8 71 & IS ¥
oh $% H2Y Boe Hrle IS Zue] Mm Zﬂoﬂﬁ &5 A2F B2Ts A7
e iz B3 HrtFol FUMESFE L
719 AAEE Uepfi= a ge iz 1L
fFoldom  FolFth(p<0.01). 3H F7]9 FAE(b)E &F F7F &% FA7lTel dz
7bete AS Bt foAH Aoz gliith

-

—_—
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() F71¢] HAA

F71¢] AL FI19 F2 ARZA &F FAFF ok2= FI9 HPYAELS
el H7FG, 10, 15%)°] F7HEs
HYrHTable 4). Yrxoz 7)o HAA 2]
A Atk HPELS v HA4w —“ﬁ:& A7) olstetd S/l o)
v, & @&l @Al F7tl ?—9—:} AAX T Bt glen, 1 A
%%01 =< AR ARgo] ddlojztn 8}04 FARA AAAZ 7@7}3‘:01 57t

Fo| Zrlsta, HARAS7) % lgtk=Miller RAE 1997, Han JS 5 2
ThA|aH2 2H(Cho HSE 2006) 2 QUEZZI| oA E 2o AHIFS k Gs% 2008
7} %H ZQl gluten o] a7t £ 01013}—5 ATEE HEES 2] 2EEEFT Y

220 E%S ERFHeEAN b guido] ZaEo AP ATt FbskAA,
—/F—Er e Zrtetgoin E_L_o]-ﬂﬂ-(l,ee JHS 2010, Lee JHS 2009). 221} Aol
(10, 20, 30%)7 712 &2 FH7HS5, 10, 20%) F71= F7bFol 74l wEkd
g Frlstdodt HPAHL txTo HlE #astdn(Kim Y] 5 2010, Park BHE
2005), Eo] B%(1, 3, 5, 7%) F7](Cho HS% 2008) M= Zo AL Bustyrt

o o
e

lo
u
o Hodrodr e ot o

ol

2,

N ol
Rk ook

S
N>
s

~—

o %
HELY

HE FARC FhE Hitasd ddez i TR AP Tl Ui drE= A
o gl =& AR LS UM FTM mE £ FRFE IR 719
Al A Huzs £Y 229 H/IH05 1, 3, 5%), EAMAEHR05, 1, 3, 5%), <l
FAQFEZ(, 3, 5%)°l S7HEFS wEe] Hfra FFL SUhskAed, wEe £E F
g0l F7kste 2o &g T Egide] vig Hobd wi=e HxEVh EobdA freddl d8
¢t AAT HEE AR KA Hol #7149 #AA o] dadnta ELo}ﬁE} 3 Hafe}
A=le Afta FFol 22 FFE IS Afh FFe TUIR A% W= ojgsty 5
A |

T FFHEHChoi HY. 2009, Choi YSE 2009, Han IH% 2007, Lee

. 1= QAR (1, 3, 5%)7 AU Bk, 3, 5, 7%)FF 205, 1, 15,

2, 25%) A7k F1E Al Frhgel wekd S g¥e Frsdod wyde Uzl
a an 5 2009, Kim GS 2008, Choi SH, 2009) X.i1 o}‘}iﬂ— I3

2Re wasty AR JYOEE Tty T8 drl FINAE FR FFE Fks
3

=
T JAY A5E =rhs Bart JdckLee JSE 2006, Lee MH 5 2006).

sk ol HAAL £2 FRFol FFAol B FAU I 4] HE HihFe
FhE gasAY, 9 Favt HP4e £ A0t Ranot gel RAE A7hgel
& AT HPHL paSHE Buvt Qo] AP GFS FE BE 24E U8 Ao
AztEct WAl Fo)9 FA AmeE $4 FAHOR & & e 9 M7 lolof 8
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T, wEe] £2 TR wEe AE,
Qlo] "rtE XAl & #H
3t Aoz AZAEY §5HIH
ool "g R faAd 5] +

Ao Ae diide] IFS SFHITT BLY HUEol FUIESFE Zolsa
FHe 2T, ¥ 9 2
correlation r=0.9838, p<0.001) &
= ALoE Holna, &F HIH 2

AzHEiT)

°|

(=h) F719 247

S5 A ZUME wE 7|9 HE =X Table 49
(hardness) = ™) 272 134310+193.20g0] il &5 H =7 2
Ap<0.0)oz FAsgr HETHE Gy z zpo|7t Wt

=255 §7 TY olBE )9 2 FFL Eo

e Atk F71¢]

A=

5
=
o
1

Table 4. Quality characteristics of almond cookies prepared with different additions of job’s
tears Chunggkukjang powder

Job’s tears Chunggkukjang powder content(%)
Items
Control 5 10 15 F value
Hardness 1343.10+ 943.63+ 842,10+ 706.10+ o1 887"
@) 193.20"" 23.95° 26.49° 50.91° '
6.44+ 6.32+ 6.30+ 6.20+
pH 3.33 0.28 0.02 0.02 3.845
Moisuture 481+ 5.76+ 6.08+ 6.39+ 5165
(%) 1.08 0.82 0.79 0.35 :
Density 1.54+ 156+ 145+ 146+ 1785
(g/mL) 0.01 0.02 0.02 0.03 '
Spread 484+ 5224+ 551+ 5.65+ 866"
ratio(%) 0.02° 0.02" 0.03¢ 032" '
85.33+ 80.09+ 75.42+ 71.50+ -
L 0.26° 2.26° 2.04% 1.32° 41.376
147+ 441+ 6.58+ 844+ -
Color | a 0.02* 030" 051° 0.59¢ 156.235
31.77+ 28.74+ 31.09+ 32.98+ ]
b 1.92% 1.20° 0.35" 1.27°¢ 5.593

YMean+Standard deviation, **p<0.01, *P<0.05
Different superscripts(a-d)in a row indicate significant differences at p<0.05 by Duncan’s multiple

range test.
AEE FHE EARY FE Y $E FFeE0 9% T A0 Ao HFad
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Fggol =& FARY H7HFol BoldS4E 5% FFS dolAD A7t Eoldvin £9 F
7, B4 77, AlFel WA, AALT F7), I 7], 4704 B1 =k (Choi HY

S, 2009; Choi HY, 2009; Ki
dev R FRFol kA £ S8 9% 13% A= Eue vud w2 AR

L
Sl AAFERT FARAE bl 2hgel WA ¥ §Fe Fobdn Ame o
=
=

3
=
oy

, 2010; Kim GS <&, 2008; Choi SH, 2009).

oltts A#}E Ha FrhChoi SH, 2009; Choi HY, 2009; Han IH %, 2007; Han JS 5,
2004).

AR TR dFH gdAo] 2 FeRE F5EH, & dFA &F H2HE FH
ABEEY RS oo Ha A SAFHeH, 23 =170 dadds 49 A
AS VeER o] =& #EAHS BTt (Pearson correlation r=0.8345, p<0.002). 3F3 o]

U o N N
Moo oo

A= F7F FIAAM e vEY £E F¥ol =9k,
2 339

X!

gut HEL r}-89 Table 58 ZTh & &5 H=ZH
, ZA k] oke 10%, 15% H7F 7]

Mo
2
o
n}‘l_ll
)
ol
o,
&9
K
i
9
du
N
L
1=
o
Do
ol
flo
olN
X
_o|L
s
<2

Table 5. Proximate compositions of Chunggkukjang almond cookies according to mixing ratio

of Job’s Tears Chunggkukjang

Composition Job's tears Chunggkukjang powder content(%)
(%) Control 5 10 15
Moisture 2.38 222 252 237
Crude protein 8.39 8.91 8.96 9.81
Crude lipid 39.15 40.01 37.72 37.51
Carbohydrate 49.15 47.84 48.79 48.23
Crude ash 0.93 1.02 201 208
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(*h &% =7 ol2E F7)9 ATH 5

&7 A7 olBE FI9 71EE AL Ao Table 67 2tk % Fx73 Frizol U
ol v A%, 2H%, AAHY 7|3e TAAM FHeR w2 V|ZEE HioH, &9
FEoMe ol vs) &F F=Fe H7bEol Sl wel 7lzerh B Frtsile
U iz FJrbe el fH A Aelg HolA stk v B FEAE txzTd
Hl3) Z|2=7F =4 FIEE Ao F A Aol & HolA= @t &F =S EYT F
71¢] &9 71z=7t ojAle AL AT S/ Fol A2 AddlA J=tA @of 7E=
o 4T 717 Zez Aztdnt. a2y ABe FTFS AVMEeEN AL&E AFEe B
= ZHo] Hol ZlEzel Fo4Q Bt 3 A A, 2HAFL &F IS HUE 171
e F7060 v& d4 Fegdn #4543 steg d'e Il £ 4y 2rby 719
g I t2a, ol =g AT 553 73 ster w2 ke 3 Aoz HA
ooz &7 FIZF Hvbd 3 & rzxE Aststgenl, A, 27, AWHA U5
E FEAA &F A ol2E FIdAM &F F=F H7HE 5%, 10%, 15%F7) = =z
T3 Zel7b AT

Table 6. Sensory acceptance of almond cookies with varied levels of Job’s tears
Chunggkukjang
Sensory Job’s tears Chunggkukjang powder content(%)
properties 0 5 10 15 F-value
Appearance 3.40+0.84" 3.88+1.03" 4.02+0.89° 4.06+1.46" 1.095
Flavor 3.80+£0.92 3.31£1.14 3.42+0.82 2.19+1.17 11.644
Taste 3.70+1.06 3.81+0.98 4.0140.66 3.93+0.86 4.080
Texture 4.00+0.82" 413£1.09° 4.0040.79" 4.34+1.00° 7.387"
pr(z;’;rjie 3.80+1.10 3.93+1.03° 3.92+1.15° 3.86+1.03° 3988

YMean+Standard deviation, **p<0.01, *P<0.05

Different superscripts(a-c)in a row indicate significant differences

range test.
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TR T EFL PSS Y+ e Aow FHHW, 87 FAYor Az
o2 F7]9] DPPH radical 2A5S =R 35le] xks &AL v wsdt A7 &8 3=2F B
o] Frho] Zrhgel whel s BAE fodoz Flegon st AL sHAE
% ' FHEO005)T FeARwol= FFEOIE £7 AFY ¥ M Fvkel bt f
oHoz Z759th £§ DPPH radical 27457 ZoEste] 4uuA £ SetRxels 3
F3 2 sz FFol ik DA JTL MAE Ao Ut

&% FTF oIBE Fy|o FA S4olNE wEe WE, pH, F719 FE FF, F34,
ME, 2F7, vk AR 2 BEAAL AoelA wEe] AR SRS R FIF NG F
7bol wel Aolzk Al gkgkon, MAA A A7hF vk met foldez Flagon
(P<0.01), MEE ol2= F7)d H7tE €5 F=7F 23 7919 5= FHAA Arl= &

Halg &% F=F 299 Hrieke] FUMESE L e #4949

(p<0.01)3} b Zh(p<0.05)& FoHoz Frletdtt B

AME &5 F7F Bl HutFe| FUhgel wel g A ko] Frhsta, AT
°© o

%, 10%, 15%= H7}
5%, 10%, 15% S o}2= F 7)o 3
o < E#Hizol= 7 DPPH vz
FolFo] of2E F7|9 JSHoz ulFAS JFS F 7 IS ALz AIEHT

al
S
o o R

_61_



2. &5 A3F Ad &F FI AT

=

5% 22e AU dFow P78 As sable 7712 Az
o] o
o =

o]
o
=
Mo

a 1), 2FEF), ol IH(zoF 4F), 3T £
HA ARE 2 BEAZ AL FAFATELE FH AleEska, A" AFAA
o]

F712] A5 wig-S Table 13} Zo] v gate] wk=7|(
HE 7z £9] sugar powderE® ¥ ZH3} 3t
TS Wi o] 2E7F HA gEE HHE] ¥ REYHE ZdHo] HES & g AE
~2 cme] B AEE ol 7|2Fold] Wolx] WE I F 7~8 mme FAR Tt I
SIE 170C, ot B 180TolA 8~1287 2Asisla, d® F71e d2olA 2 A 7
st & Z1AA HAF 2 BF5HALE AASHA

NVM-14, Daeyung, Seoul, Korea)ol|
3] TR, vde B, % A2F

o b o, T E

Table 1. Ingredients of Job’s tears chungkukjang sable cookies (g)

Job’s tear chungkukjang powder content(%)
Ingredients

Control 5 10 15 20
Flour 250 237.5 225 212.5 200
Sugar powder 78 78 78 78 78
Butter 176 176 176 176 76
Protease (ppm) 0 100 100 100 100
Transglutaminase(ppm) 0 200 200 200 200
Novamyl xtra (ppm) 0 20 20 20 20
Vanilla 0.1 0.1 0.1 0.1 0.1
Job’s tears chungkukjang 0 125 25 37.5 50
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Oh 2HE BHE TF =4

o SUEY FHS H(006)9 HAPol Fshel AP obEE T Mt B o
= 2339

2} 1,1-diphenyl-2-picrylhydrazyl(DPPH) radicalel T gk
Aol of2E FI| A} ZE PR FA5IST

(7]') ‘ﬂ%—(dough)ﬂ pH 2oy =3
(D 719 Ay =3

714 HPZAFE AACCH10-50D(10). 2 ol = FIlo et &2 wyoer Faint

[e]

F719] dE+= Texture Analyzer(TA-XT Express, Stable micro systems, Slurry England)Z
33 ¥kE A5k FIl= EHoE2RH 10mm FJFst FAAE 22H 5490 A4
e 32l peak areast peak forceE H = cyce testES 3 3 whEsle] ZH3g
42 Pre-test= 0.5 mm/s, Trigger force= 5.0g, Test speed= 10.0(mm/s), Return
5.0(mmy/s), Test distance= 10.0(mm), Test cycle2 1, probet dia. 2mme] ZHoZ

77 3 3| w2 AYele] W BE WA fo04 432 s YA

_63_



2 M FE ZH7] (Precise XM60, Swiss)@ H3}o] o= 7oA 9} e
o] AT FHEFE T

7 A=37 £55 94 ¥ AFFL UxToR 3 AdT Uk 4R &5 A=
F& 10%, 15%, 20% ETF F719 dut JEEAE ACACH(1990)d Fote] dFe] of2E

FI oA} B2 Yo7 FHSAT

(®h A

AFS BeHAAE 0% FHE A RA4ES o 53 AEYS o835t HAs
Atk 93 =Z7)(AA 45cm, =o| 045cm)e] FI|E 3o Zalo g ms—% Al Fol
AFsHAaL, & N ARE Hi W g B2 AT F HUlstsE vk #EAA G5

9] #(appearance), T(flavor), Bl(taste), A(color), ZF E}(texture) AubA <l 7] E % (overall

preference)”7} wl-¢- Zt}r} 5 Ho 7 YT}

(6) FAA

o
5]
N
R+

\

o4

Aol RE AyEs EAEAL T2l SPSS(version 12)E o|-&3te] HF
x}% vERRSITE 2 & ANOVAZ EAsigon, @A

multiple range test)S A AT}

(Duncan’s
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Table 2. Proximate compositions of powdered Chungkukjang added with Job’s tear.

Moisture Crude fat  C protein  Crude ash Carbohydrate Amino

Sample )
P (8/100g)  (g/100g)  (g/100g)  (g/100g)  (g/100g)  nitrogen
Control” 35 24.6 419 5.3 248 1017.6
CAJT 29 20.0 37.2 46 35.2 717.5

YControl: Job's tear is not added(powder).

@ &7 A=Y 2L 3

[

ftH T ol=

pLe)
of
2
i
et
off

Oh o1l FHE

5 HA=Z3F9 F phenol FHFL  131.72+6.63mg GAE/g, 5 H=d 116.92+6.64mg
GAE/ge 2 &% H=7F9 %F phenol o] Eton, &7 F74 L& F7He FI159
HE WZTol 7226+373mg GAE/gdx, A7bol Z7hgrel wetdE ZobshA @gtou
20%2 A7}s T o)A nro] 77.24:2.33mg GAE/g2 thz 2ol H|8] % phenol 3FFo] =gttt
(Table 3).

Table 3. Total phenolic coumpound and flavonoids contents of sable cookies prepared with

Job’s tears chungkukjang powder

Job’s tear chungkukjang powder content(%)
Items
Control 5 10 15 20 F value
. 50.13+ 52.38+ 60.32+ 76.74+ 81.44 + -
DPPH(%) 1.80* 1.38° 534a 5.90b 1.26b 43.181
Phenol 4 7226+ 65.42+ 66.54+ 69.40+ 7724+ L8
compoun 3.73 10.72° 262" 7.76° 233 '
(mg/g)
Flavonoids 140.64 + 160.73 + 170.78 + 316.44 + 341.55+ 81 3645
(mg/100g) 8.70° 17.40° 8.70° 20.10° 23.02° '




() F719 flavonoids g3

§T HJZFo ZTelRolE TS 121050415094 mg/100g, thTE FZF] Zetr o
L 989.50+52.92mg/100g0. 2, §FF 2R EZaH o]c Stafo] =9k, FI|E9
Table 37} Zro] tiZTo| 140.64+8.70 mgo]il, 20% H7FAldlE 341.55+23.02 mgo & &5
=% T2 FrbEke] BoldFE foHoz FUskvh(p<0.01).

]
]

o F[F ll‘l

(th F712] DPPH #rjz 47%

ST F74 % F7F 719 DPPH @izt 475l e Z#= Table 30 AlA5H T
DPPH radical 2752 s HZFdo| 86.17£0.39%, €5 HZHL 87.38+1.65% = FALS 5=
ol

&5 AZAELL 7S sable F7]= H7bEo| Z71gel wiEl DPPH #&tu]Zd &7 %0]
2 H(p<0.01) L2 Frtete 2SS Ueen, &5 J3¢ 22t wa sable $7]9]

l

FetRole FFL fFoFor Friste dxTe THSE A7 4%, 16%, 34% IE1
38% F7ta TAlOl datatsel xS ¢ 4 9= DPPH gitzd 2AS5HE 49 4aaA

(r=0.9338, p<0.001)Z e} E}H(Table 4).

Table 4. Pearson’s correlation coefficient between flavonoid content, total phenol compound
and DPPH radical scavening activity of pound cakes

Correlation coefficient
Items
Phenolic content Total flavonoid
DPPH 0.2551 0.9338
Pearson’s correction p<0.001 p<0.001

3) &% B=77 sable 779 FH 54

2 AT A A Table 59 Zo] 7)o w9 WErt AR BT f2 < Aol7t gl
AL, pHE &F A7 ELE HAUtshAl g 719 ws(dzxd)2 4380|3, &5 F=4
BEZS 5%, 10%, 15%, 20% H7}ste F7] wr=9 pHE zZ+hzb 4.34, 4.25, 42113] 4192 o
z7o Hlg dolxe A Btk ole &F H7H %%4 th 5.40+0.07, L7}59 pH
= 65240242 &5 HIZTH BEg Frylgo] Z/d4E Fy) ulE A 5 H 29 B
Zolx a1, &3 &5 H =g ferulic acid, phenolic compound%A ghAE EA o st o
Qo2 FAFEHPark E, 2007).
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5 FFL Table 59} Zo| 3.764.03% 2 &5 H=F BT Hrlgo] BE&FE WF9
T FHEHS IUIEIEo Y foHQ Fole HolX| drh Ao AMEE &F H2FY F7
shaFo] 7.3340.280]9 1, WIS FE I 13.63+047% 2 SF H=ZZ9 HUl7E FI) v
o 8 FFo] JTFE w3 Aoz AZHET

27 HZF Babo] 1=62.79+0.02, a=1047+0.01, b=35.85:0.02%¢1, ErtF MNMEE
L=93.58+ 0.01, a=0.12£0.04, b=7.52+0.022 &5 H=7g2 7} Hl&S 23 F7]9 AM=F
=73 A= Table 59 2l F7159 2H] A o)A txFol vls] Hrlko] F7}
TS L ge f9822 HolRu(p<001), F719 HANZE YelEe a #e dzTY
1.75+1440] vl&) &5 FH=2F 2T AriFo] T/EFE FoHoz  E=obRth(p<0.01). 3FHH
719 FAE(b)E &F FTF 2L Hrio]l gz v i Frtete ATFE oy

A Fe Hrst A FIE T u Fol oS &F H
gt Ao g2 AtRHH, AREGE
F Ee HU1g M E 2 AT B TH(Yoon 5, 2006;

—y
c
=)

aQ

oy
)
S
S
=

YERA A tH(p<0.01). F71¢] HAA EE 2 H o

e Z FI17F v ugAs Ao <
T gtk HPARLe w5 FAAY FEFFI FAZ o8y 54 s dFE wew,
FE FFol AP T T2 JAt HE RuRe BEY F7 #FF SUbsh A
B AR el SUEES 7 el Sk, MR At ST =Miller
RAS 1997, Han JS 5 2004)E 39} thalnt £ F7](Cho HST 2006), L.t] £ F7]ol| A
E 2L AL Ba HokPark GST 2008).

gEEE FASR Aste vledl wet el aso HPY Asrh FARS H7t
Foll BN E F71etE T Lee JHE 2010, Lee JHE 20092 27|o} B2 Zd] 2o H7w
of TVt wet ut=e] =2 FFol b, HAEE ST Sigith 2u A
of WAl FHA10, 20, 30%)F T712F F= HIKG, 10, 20%) F71= H7FFol F7hgel mEhA

TE gFe Zrtslgou HAAL dxFo vl AAstYn(Kim Y] 5 2010, Park BHS
2005), Zo] B2, 3, 5, 7%) F7](Cho HSS 2008), ol = Z<& AsS ®Hustgch
FEARY Afad dez 8 FFH sFY T d3 dAFEE JAUtE St
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3}
(05, 1, 3, 5%), SAARL0S5, 1, 3, 5%) éﬂ}%ﬁﬂ%—ﬁr%}a, 3, 5%)°] TTIEFF w9l
Mgz Gl Frhstel WEe) £B Frgol HohdA el 4B el vy Woid
B0 BeF AP A= HAA Eeirg 779 WPl gauntn stk EF B
ol AE Ahe TR BL FFE DL OIHET AT WE ol 24 w2 3
Ao] ZraBthx 3+9cHChoi HY. 2009, Choi YSE 2009, Han IHS 2007, Lee JA S  2002).
2 SelE QAR (1, 3, 5%)T 0191 Buk1, 3, 5 7%) %A BT05, 1, 15, 2, 25%)H7}
1= Hrlgko] Z7lgtel] watad £B FEe Zrlslgort HRAAL gz HE gdAsty

]
I (Kang HJ 5 2009, Kim GS& 2008, Choi SH, 2009), t}A|r}l E&(Cho HSE 2006), 2.Tt]&
¥ (Park G5 09771014 B i 2ol SRel dasd gtel dgez as
o @r FANAE FEe FFE 76T WPAH ASE o 23 JitHLee IS5
2006, Lee MH = 2006).

§2920 2700 GUd gBe §3474 Bwel Aol 2AUSE SobHL, &
AEF) HRAAECR MR 8 FFL Z/AL, HALL A &7 B2
T @7 7= F24 SWN 59H 292 o Aoz AZEn.

A o

273 A7E Table 549t Lol 7)o FEE PrSE AR wre FHAE FFol o
T, AR EX WS 7] £ FEo TS wdo| Jvtm Wtk B AT AW % F
T 2Ae AAHA ge hET v &7 3T 2o FhF] IS felFe
= oA Aow ZHHUTHp<0.01).

AR Hol Mk FF oI AR BhFel BoldFE 5 FHL vopAm
ARt Eoldtka &9 27, AL F7), AFel WA, AURT 7], I 9], £Y77)
A RaEct

(Choi HY% 2009, Choi HY. 2009, Kim Y] % 2010, Kim GS % 2008, Choi
SH. 2009). 281} % F3Fo] vmy & FAEQL &uped A
o] F7tetel WA FE FFL oA Are Wolge A¥dE HEi Pk (Choi SH.
2009, Choi HY 2009, Han IH % 2007, Han JS % 2004).

o] £ gk Z7} 7t HolAtheE AFE Lee JTHF 2009, Lee ]HE 2010 4]
2 F5HY, B dFdA &F F=F

° 7z = H
oz 2=z 5
4ol BES RolAL BHE ol WE
P

=

u
onl o
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Table 5. Quality characteristics of sable cookies prepared with different additions of job’s

tears chungkukjang powder

. Job’s tear chungkukjang powder content(%)
tems
Control 5 10 15 20 F value
797.60+ 452,77+ 538.07 + 533.47+ 610.77 + N
Hardness 12410 35.90° 62.39° 36.72° 10,94 11.598
438+ 4342 425z 421z 419+
pH 0.20° 0.12° 0.02° 0.02° 0.02° 1871
Moisuture 3.76+ 371+ 3.24+ 3.28+ 4,03+ 0.299
(%) 0.26° 0.25° 0.11° 1.71° 1.38° '
Spread 5.69+ 5.89+ 6.17+ 5.84+ 6.29+ 11700"
ratio(%) 0.02° 0.02% 0.13" 0.12% 0.17° '
80.86+ 75.09+ 7135 65.64+ 59.22+ N
L 1.21¢ 0.94¢ 2.23° 1.01° 216° 80561
1.75% 5.98+ 799+ 11.23+ 15.01+ -
Color | a 1.44° 0.80° 058" 0.5 2.65¢ 37.024
33.69+ 33.34+ 34.07+ 3757+ 3631+
b 2.40° 1.52° 1.06% 1.83° 1.84° 3.220
Density 1.28+ 133+ 135+ 140+ 145+ 12719
(g/mL) 0.95 0.55 0.99 1.02 0.92 '

D Mean+Standard deviation, **p<0.01, *P<0.05

Different superscripts(a-d)in a row indicate significant differences at p<0.05 by Duncan’s multiple
range test,

() F719 urgE

Sable 719 Uub ¥ Table 63 o] &F FFF BT @ud FFol 372%2 &
T ATFY bl Bords+E T9 zuuwel FFol Frsm, 2et &7 3T
2% 9HE WS BAF Folol mebd 719 Hrel Fe FrAGAeH, T8 =
A FFE 2T w8 G BobEe AT mnh

Table 6. Proximate compositions of sable cookies according to mixing ratio of Job’s tears
chungkukjang

o Job’s tear chungkukjang powder content(%)

Composition(%)

Control 5 10 15 20

Moisture 1.03 1.01 113 1.09 1.34

Crude protein 593 6.68 797 8.63 9.48

Crude lipid 34.28 34.92 35.55 35.80 36.62

Carbohydrate 57.83 56.34 53.54 52.37 50.38

Crude ash 1.93 205 281 291 2.99
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(h 79 BEH B4

% AFF AhEel BxTol W AT %) FEAM fUHCE B JZES B
gow, T FRAME 2T vs) & FTF ArhFol Frwel Wt o B %
ARgon, el ERAE hET v §F FFEL AR APROIA =S B
B7h Hlh &7 3TE TR A9 Fo| JEEe] GFL FUoU FoH Fre
oA goth AT VIEE B 20 Bel 488 A3sd JEEd Fo5 Frie
3 Aoz Holu, AP &F FFFE AT FAt ET TIl6) ws) RS eHAE
THE goR Y FREol BL WAT Fylol vis wwsx wum, WE G 3T %
o] o927l ol 2L W B AR WA oldow &% FFF sable TINA BT
Fo RGO FO JERE 4T B WAHAT, 9B, T % IR &FRFY 3
7h&0] 5, 10%, 15%, 20% sable 7|04 thz o) H3) & B7t2 5% cH(Table 7)

Table 7. Sensory acceptance of sable cookies with varied levels of Job’s tears Chungkukjang

Sensory Job’s tears Chungkukjang powder content(%)
properties 0 5 10 15 20
Appearance 2.44+0.83" 3.29+1.02° 3.38+0.95" | 3.55+1.66 3.69+1.01°
Flavor 3.53+0.32" 3.51+1.03° 3.55+0.66 3.68+1.07a 3.73+0.13°
Taste 3.51+0.98° 3.65+0.91° 3.88+1.60% 3.83+0.76° 3.87+108"
Texture 3.85+0.52° 3.70+0.85° 3.75+0.54° 3.55+0.92° 2.90+0.36
Overall

3.75+0.90" 3.83+0.95° 3.82+1.05° 3.85+1.13" 3.40+0.79*

preference
YMean+Standard deviation, **p<0.01, *P<0.05

Different superscripts(a-c)in a row indicate significant differences at p<0.05 by Duncan’s multiple

range test.
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—t

0. 2ok @ de

b

7 AFEE EFT sable #7949 DPPH 87l &A% HA7tgol 371845 #9
Aoz 2718t (p<0.01), 20%] &7 HZFS iﬁg-%]' Il A R HsAE 38%)
DPPH #t)Zd &~AF<] =4 H“H?}lq E3t F e FFS AUIE uet fHA S
< YehiA goy ZetExEolE TS (p<O. Ol)i T ASE 22 A7 Sk o
o]Ho g Frtstdtt. ®3 DPPH radlcal 2ATH F %E‘rl‘ilto]E ST FHDA 24
M AT A5 rgho] 09338(p<0.001)& ERHG % Z@kmiol=7l $o] sable F7]0)A
otz GAdol JFE mAE AR e

A 5404, &7 34 0F EUW 7 AXE 3 BE ARE YEE F97
ok G0 &% 3T A1} 39 WFa G%E 24 42 4 S AU, 9T 5
FFL &T ATF BE Al we) FrhsIEo FelHelA agtom, Awe) L g

&5 7‘@%744 A7 Fel whel folF oz wroly om(p<0.01), b g2 FHez FUtetA
(p<0.01). HAAY AF= HA/F S7tol et fFoFdez T8l m(P<0.01), hardness=

T A7F "ol weg fodoz e Ang EYth(p<0.01). &5 H=F F7)o] dut
AE B4 2ie £F Z7F TEY HUleko] FU1Eel whel sable 7)o @A Fhkol
7hate] 20%74A1 8] H7bll M= ©i A gaFo] 37% 7hAl =9k, AW g ot o}zmur
H go] gle Aoz FAHIT. BT A% 5tY FERAA dxTd v ds=Ert =
i, f‘%}% WAZE A2 553 e gom ot =A HriEHGeH, THA VEE 1‘41
zZ7o vsiA okt =AU A8 AEE BHYh oH A%z Hol §F HZHE 5%, 10%,

k) rlo e

oM

03‘9

15%, 20% sable F7|o] H7lsle AL 7|2T7l =SWAE FAlY ZEtRxol= FFI}
DPPH st &A%S 2473, 53 94 g 2o JIoz nd4e 4ge &

% 9% Aoz AR
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3. &% A3 wheat brang &8 ofvl gzt F7] At

AR EZE o8 ozt FIIE AZxsr] f18 BEE(F)A), WAR(F)A),
H (BIE), Wiold F9H(2oF 4F), A= £ WA 479 25

(2 F719 A=

F71o] AMEMFLS F FA=7F 22T €A 2SS 50%% wlEsted 10%, 20% 30%, 40%,
50% @i dn] ARE3 AT 40% o]F2 V|ZE AdFo| £X] gfota], Table 13 o] ujgs}
o] Kong $(2006)¢] F7] AzwH-S HAAIA AMRstth. 8H=7](NVM-14, Daeyung, Seoul,
Korea)ol] HE e} MBS EFste] & Eo Zds} sttt A#dE AAE 2-33] 5o 2|7}
A EE HAHF Ho] Foug AHo] HES 4= 22 24 28-S Baker's

71T "7 100% 5 A 0, 10%, 20%, B5%7F =% H7rskal WEEH baking powders
gowA uEslgnt. ¢EE WEL 40505 ¥ EFsty, AL 34cm FET}F HES st A
9 F 98 180T, o 10T S22 2SEE, $HE R Al 2 A7
TWE F AR AA R BEHAE AT

Table 1. Ingredients of Job’s tears chungkukjang and wheat bran American cookie

Job’s tears chungkukjang & wheat bran powder(%)

Group

0 10 20 25
Flour(g) 250 225 200 187.5

Wheat bran powder(g) 0 125 25 31.2
Job’s tear chungkukjang(g) 0 12.5 25 31.2
Sugar(g) 150 135 135 135

4 0 15 15 15

Lipopan xtra (ppm) 0 100 100 100
Protease (ppm) 0 100 100 100
Transglutaminase (ppm) 0 200 200 200
Butter 185 148 148 148

Super fungal amylase(ppm) 0 20 20 20
Egg(g) 60 60 60 60

Baking powder(g) 5 5 5 5
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o= ggEe] FFE Choi HY. 2009 o Aol Fsto] dae] of2= FI|A 9 54
T At AlBsa.

W) ZZdurols

ot
off
I\

3

(Lee KIF 20099 %S wEste] Ao ol2= FIldAet 22 WHo g F333

(th kst

F71¢] DPPH #tH|Z £A5S thxed §73 38 93 2A &% AVeEEtd 4
Aol HlmwE  Lee KI5(2009)¢] wr o] wa} 1,1-diphenyl-2-picrylhydrazyl(DPPH) radicale]l ©j
g AAGYE S88a vl B4R, ol2E FI|oA 9} FUS e R BAMSHT

4) &F 7347 4A 2LE &85 ozt #719 FE UL

(1) W% (dough)®) pH @ WE

W%l pHel WEE A o} Fd4s BAT PEon sk,

(1} 42
£BZH e Mo M5EZ7 7 (Precise XM60, Swiss) 2 Aae] SFREFI| o)At 2e
o2 AWEYG

(th AEe} A=

F719] A &= Spectrophotometer(Minolta 3500-d, Konica Minolta, Tokyo, Japan)& A}-8-3}
o] L(lightness), a(redness), b(yellowness)3tS 43 & Haztez Yehldoh o of =
Wl L, a, b k& ZH2 91.90, 0.85, 2.55°]13] T}

F719] 4=+ Texture analyzer(TA-XT Express, Stable micro systems, Slurry England)Z
peak area®} peak forceE HE cyce testE 33] wrESleo] A& Had EE A 79
4 A5E& stk
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FEEI 9A ETE A2 10%, 15%, 20%
Z3le] AHale] olB= FHlo A}k o] A

i

]

H AA} &5 H=
T3 Folo dut HEEAMLS AOACH (1990) 9

skt

0

(mh) FH57AL

AF BsHAE 2089 FHEH HAF 8952 e R 57 HAERES o|&ste] A5t
Atk QAT 271(H7 45 em, Bo] 045 cm)el 7712 Aol Fejol e 1818 FAl) o
Ak, & i AEE Ha b thg EE 7 § HUletEE stk d5HA gELS
2 9] & (appearance)2 #- thA I Cracke] HE, d(flavor)S 73+ g AL, di(taste)
gl sl ghe] A%, 22 7 (texture) B A A%, AuAQ 7)E % (overall preference)E 5

=1}
han R4
Moz =43t

2AFe BRE Aoe F4 2l SPSS(version 12)E o]&3le] HAF¥ FF #H
212 et 24 AEEe /oS ANOVAR 24393, W73 (Duncan’s multiple
range test)2 A AT}

H—E
1%
ofo
Kl
fru
4
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SREERE
(1) DA AR

& A (Celluclast 1.5L, Novozymes)Z 50T oA 150%-3F shaking incubator(BF-50SIR Biofree,
Korea)ol| A &HEA|AH EF7HAZ7](Eyela WFO-700, Rikakikai Co., Ltd, Tokyo, Japan)Z 7AZx3}
¢} 100mesh® E&ste B¢ 2A(AR, FF)e Y= Axste] Aol ALtk a4 3
a3 EA B2 B 5t @& YA HlsiA RS Hista, el AW, A

rlr mg

b
i
N

f, R Fe Zrlete Aoz ZFHEUL, Tableols AAHA Fko} WAL o} Zg=E
Aw} o ZARENS HAZHA @gon, £84 HEUo] FEAIH 1 FAME volobdl T
& 25mg/100g= "¢ =o} 100gell AL AF FAFE e FFolv, FI|AAM=E HE(74

(e}
= = =
~103mg/kg)¥} o}A(56 ~141mg/kg)& FH 3 Ao 2 £ 4% K Table 2).

Table 2. Proximate composition of wheat bran

(241 ¢ %)
Nutrient Wheat bran Enzyme processed wheat bran
Moisture 14.30 8.21
Crude protein 12.50 14.64
Crude fat 040 440
Crude fiber 9.80 10.05
Crude ash 3.84 458

S5 A= dut AR OlF HIF vE ey 2xF g3 3E9 o] ok
o} Bt Ee TR =2 Aoz 4 HQtt W3] sable cookie®] Table 2 F=

Phenol S &F H=o| 131.7246.63 mg GAE/g, WF A= 116.92+6.64 mg
GAE/g, "7 7842439 mg GAE/g, "A% &F A= EFEL2 109.95¢1.76 mg GAE/g &
7 AU ATE>E AL &5 AT EFE>EAY £oE =4t &F HFFH
dA B H713 LIS A thxTo| 45.27~5541 mg GAE/g2 FH7lgko] Z7}3te)
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(t}) F719] flavonoids g

LA ZelRrolt FFLS 1029.68+82.99 mg/100g, &F HZHY ZalHl-ol= J%‘:
1210.50+150.94 mg/100g, 5 =L 989.50+52.92 mg/100g, E A} &7 A=< 11
FE2 1115.07+262.72 mg/100g,2 &F HA=xd>U A} &5 H =4 TFE>EA>UT I 4%
o o7 =41 LAY &7 HFF EFEL HFEUE AN =gt FI|SdA= F7I
= 4527~5521 mg GAE/ge 2 &% HIX¥ dA BEHo Hrige] FoldFE fodoz
Z 7}t (p<0.01).

SERAZAY WA BL 7] Y flavonoids FFS Table 37 o] 9141mg
rutin/100g oo™, &% HA=xFz "A S 10%, 20%, 25% H7tshol wehA= 24.2%,
431%, 59.6% Z7}stHtt. A =HL L& Fof phenolic acide} ofm|i=ito] Y AE| 2 A3E]
o] ZRYE 1:{ Z 23t &8 W phenolic acid compounds ol A= syringic acid<}
ferulic acid7} @& Fo 34t3l EAL AR a3E HE Aoz Hudgth(Lee 5, 2009).

2L e rlo

Table 3. Total phenolic coumpound and flavonoids contents of American cookies prepared

with Job’s tears chunggkukjang powder & Wheat bran powder

Job’s tears chunggkukjang powder& wheat bran powder content(%)

Items

0 10 20 25 F value
2945+ 37.67+ 46.17+ 65.12+ -

DPPH(%) 1.721° 2.95° 3.16" 351° 82.601
Phenolic compound 45.27+ 53.92+ 53.98+ 5541+ .
(mg/100g) 0.66° 6.63" 0.60° 233" 5129
Flavonoids 91.41+ 120.55+ 160.73+ 226.03+ -
(mg/100g) 15.07° 15.07° 8.70° 0.00¢ 7786

YMean+Standard deviation, ~p<0.01, p<0.05
Different superscripts(a-d)in a row indicate significant differences at p<0.05 by Duncan’s multiple
range test.
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(th) 771l DPPH 202 27

&5 AE 2% A7F 719 DPPH etz &7l tid 23 Table 37 2tk DPPH
radical £275& hF F=7Fo] 86.174039%, &5 H =72 87.38+1.65%, BA 71.21+1.57%, H
Ak £ 112 EF AL 77.98£116% 2 &5 F=Fo] 7MY a1 EFS e AR
FARE FEIE. &7 AT A %S HNR oblERt e HUMEe] Skl wet
DPPH #tZd &5l & (p<001)e2 Friste AEgFS vehlilon, thxzol 2945%0 4
10% H7F e 21.8%7), 20% F7FE7F 36.2%, 25% H7TE 54.8% F7FetSiTh

E3 &5 AT £ 2A 22 oY #7194 EftEkolE F¥E £F A= £
T3t AA 2 37 wel foHez SrHeE Bl Fistwe HAEE o e
DPPH @ttt &A53E= 4 Aa3A (r=0.9245, p<0.001)e ERASITHTable 4). &% A=
A3 AA 2EE FJ7ME oty Il e ETEEolE FYIE FAsteH Fof A
wBAE o] otHlE T FAd &5 F=FA dA BTE WY Ae ddstsol FHE

4 gle Aoz MzE

Table 4. Pearson’s correlation coefficient between flavonoid content, total phenol compound

and DPPH radical scavening activity of pound cakes

Correlation coefficient
Items
Phenolic content Total flavonoid
DPPH 0.3501 0.9245
Pearson’s correction p<0.001 p<0.001

(4) &% 3FYS UA 2w ALF A7 75 19 FA 54

(b ¥k=e] 2= % pH

S5 AFF 2o 9 £2L FUHE obE 7] wEe] 95 2 pHE
= Table 5&} Zr}. F7]9] w=e] "E7} U] A8
T A4 B2 Hrle opddt 7] Alxd 4FS FA &

&5 =AY pHE 540:0070|x thzE FF39 p ‘ =
pH7} vogrow, Wrl2 652+024, WA 621:0.04, A} &5 A=2F ELL 1118 =
pH 6.03+0.040|th. F71ur=9] pHE €F F =4 2y 94 BdS Hrlshr gL o
o] 7052 7HF Egon &8 A=F £Ty LA 2L 10%, 20%, 25% H7He FI)
pHE @A B2 &5 I 2 Vil 7S F7] vEg pH-E wrolA bzt
6.59, 6.31, 6.35 o]t} oy AT} &5 H 2P| pHe UA By 58 J2g 2 &
3 A9 pHI7F Yo} HIbEo] FUida R Holxl ez A, st EE HUME
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wtze] pH7l RolxE BuaE nls® £7)(Shin 5, 2007)st 47 ¥ F7|(Kim 5, 2006)
A BuEa, ¢la FI)AE 4] ginsennoside-Re$t BIAFE U] A4 peptide] ZA)
W&o pH7F Z4Edn Fow(Kang T, 2009), €U F7](Choi 5, 20094 = £
benzoic acid, cinnamic acid§ WHIFE 2Hd 29 FH2 £ Hrigkel ol pHYF AsHE
B S e

88 32F 2w WA BY 2 A7HS DEste] Az wEFe] £ FHL Table

59} #o] 481015 - 6.08:0.65% 2 &5 =Y L AtFol BerE F2 FFol 79
Aoz =7 L]—E]—"Lﬂ-(p<0 05). Age AMEE &F FFFY F8 Fo] 733102891, &
= 23:0239 oy &5 H= B2y 2A

V2 8 FEE 13.31+0.04%, €A B9
o]

= T
£go) B FIFe] £8 Gl 4L nA

a=-1.42, b=+8.90, %_174-5 L=55.2¢0.01, a=8.86+0.01, b=24.80+0.02, F7| 5] AW
A EEE HUskA ¢ tizwel vd] Hrige] $71845 L 3
(<001) F719] AAEE UEE a 3t txT9 6.860] v &F
T =Y VMol ST E Y HoE E)UTHE<0.01). FHE F7]9]
b= &5 F=H &% HAUbool gz & i %Véh BEE Bk
2 dAFdA £F HA=d 223 2A £EY HUbe] FESE 79 HEE HolbA
3 ° 23 A Fe Hrol IS T u o
Ao g Algdu.

(@) 7719 H44

F719] HAY A= Table 59} Zo] &F HI &2z DA &% FH7=E<
A 614201982 71 FHglew, §F H=F &
o 7;;}7}31: 5%= 7 HL e el
HA7Y #7159 ARG A= 9
AL v AT 2, EAE
HAZE 771 dx=2 4% Z:i

ol F7hew, HAH A5 3

UBRUNC
o 8o % 2

I

ol
7
o
=
T
o))
o}
O
N
S
=
f
l_,
b\

%°
32
o

wREe] A7t upel %MT g gl gluteno] %}io}ﬂi dang wAzz o)
s wlgol wel MPH A7 FheTa, 9ol Be2e Prkel $v)9 A AvbelA



A7H5, 10, 20%) FI1= H7bFol F7Hgol wetA 8 FHF2 F7 }o}‘ﬁour HAHL 1‘415
ol Hl& #ASAIL(Kim F, 2010, Park 5, 2005), &To| &1, 3, 5, 7%) F71(Cho =,
2008), M= 22 HIFE Bustairt
st BARY HAfad JFoEE £
3, 5%), £t HAAFEZ(1, 3, 5%)°] F7HEFE HEFU] HAid F
T ETE SR B9 8T EHGAdo] HolxA F719 HA Aol
gt AT HAFa FHFol 2 FFRE H/E FIdAME 2E AFE B
HY, 2009, Choi &, 2009, Han %, 2007, Lee 5, 2002). 281} ZIHo| dAsgy HE9 &
S 2T IZu7tE FI1¢ dn FIdAE TR FHEHE FUst T
7} Atk (Lee &, 2006).
a9 g4rE YR MHe4a AEQ pentosand FHEo] 100g & 1.2%<|v &8
F Ll

-
ol
-

15 g/go 2 7FF & Aoz AA 3L (Novozyme's application data), E=3F o] FF &
o] WA dTE F= Aor HusYrtMiller 5, 1997).

Jev R 22 2A BE FdAe @i Ee] d¥2 5 BEge Ft
Fol F7HETrE ok, vrEo £ TS fFdHoR SR (p<0.05), HFHAE F9
Hog F7tete(p<0.05), "ASH &F I H77F F714 AP vAs FF HFa
FFe S7h 2BbE g Al fHavh wise olgshy S dFe F= Aol de A=
HolH, &F F=F T2 24 L& 7R oilgzt Fo= FZAA EFHd A=

AzHEiT)

h 719 A=

&7 =% @ﬂ%ﬂr 1A B %ﬁﬂ | & F719 A= 54 ZI= Table 59 #ol
ol Hla &7 F=E BEEd 2A £ % 2718 FEY AR &5 FAFFELH
dA BEoe] Hrbeol zﬂ%—’?% % X—‘Ioi so M-E Ao 2 SAFAJTGE<0.01). E A7
A &R A=Y o' EFF 7.3320.28% olglal, WbE R IS 13.63:047%01%0a, EA
B 7.23:0.23% 0|3l oH, %% =4 227 294 225 373 AEEY 8 T
H3 =4 SAENH, old AEEY TFo=E R —’F—Er dFol &F AT EEH 2
A TEE FUME FI19 BETE HolAe ZAE B 23 WA &5 A HRia
7} A7 4L F= @42 Az th(Pearson’s correlation r=0.8485, p<0.008)
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Table 5. Quality characteristics of American cookies prepared with different addition of

Job’s tears chungkukjang powder & wheat bran powder

Job's tears chungkukjang powder& wheat bran powder(%)

Group F value
0 10 20 25
1527.90+ 113350+ 955.60+ 640.77+ -
Hardness 271.22"° 118,53 350" 120.75° 16982
pH 7.05+0.23" 6.59+0.28" 6.31+0.02° 6.35+0.02°  21.606"
Moisuture(%) 4.81+0.15° 5.00+0.27°° 5.55+0.28 6.08+0.65" 6551
Spread 6.14+0.19° 6.17+0.13% 6.56£010°  6.03+013° 8076
ratio(%)
L 79.00+1.92¢ 69.94+41.17° 62204115  60.04+0.63"  130.562"
Color  a 6.86+0.88" 9.01+1.14  10.68+0.55  13.23+1.25°  22.0222"

33.00+0.96 33.63+0.13" 35.93+0.44" 17.899™
1.58+0.02 1.57+0.03 1.55+0.01 12.444

b 36.91+1.08°

Density(g/mL) 1.54+0.05

YMean+S.D, "p<0.01, p<0.05
Different superscripts(a-c)in a row indicate significant differences at p<0.05 by Duncan’s

multiple range test,

T A7 ot ZE F719] duk GRS Table 63 #th F &7
7bEol BoldaE F7)o W] FiFol Frtetda, =
20% et F7bESTEl wekA 719 =AY FFE dx2T

Table 6. Proximate compositions of American cookies according to mixing ratio of Job’s

tears chungkukjang & wheat bran powder

Job’s tears chungkukjang powder& wheat bran powder content(%)

Group
0 10 20 25
Moisture(%) 2.36 2.62 252 259
Crude protein(%) 5.59 6.16 6.72 7.09
Crude lipid(%) 29.60 3045 31.05 29.60
Carbohydrate(%) 61.6 58.22 56.1 56.77




(h 79 BEH B4

£5 A=Y 2A 2SS HUME otdlEt 719 71E= ZAF Z3= Table 73 ZT

&7 A= 2A BT Frbee] dxaol vs) 2HAI dAH V3= SoA felHe

2 ERoH(p<0.05), F FEoMe thxTol Bl &F F=FH BA B ool F

74l met 715 =7t YA HrhE e T d FobE el FA ] AelE HolA &tk

ok 28y Bt gRdA s izl vl JEEt A4 H7FEJo L §992Q Apeo]E Hol

L EF A A £ES % s —?“ﬂQ st3h g 7|z =7t ‘501 Ae AL A
5 o

Table 7. Sensory acceptance of American cookies with varied levels of Job’s tears

chungkukjang and wheat bran powder

Job’s tears chungkukjang powder & wheat bran powder(%)

Group F-value
0 10 20 25
Appearance 3.54+1.00 3.94+0.85 4.02+1.09 3.50+0.95 10.115
Flavor 3.93+1.58 3.01+1.13 3.52+0.88 3.13+0.96 11.644
Taste 3.00+1.05 3.67+1.01 3.80+1.05 3.19+0.84 4878
Texture 3.31+0.13% 3.63+1.02° 4.00+0.79° 3.69+0.87° 1.038"
Overall 3.94+1.10" 3.83+1.03° 4.0241.05° 3.86+1.03¢ 3988
preference

YMean+S.D, p<0.05
Different superscripts(a-d)in a row indicate significant differences at p<0.05 by Duncan’s
multiple range test.
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5 3= 22 A 22e AU FISdAs HohEel St wE feder F
7bete] =L dta Bde B FAT(p<0.05)
ZelHxols g &% HFFL 121050+150.94 mg/100g, WAL 1029.68+82.99

mg/100g, WA} &% HF=ZF TFE-L 111507426272 mg/100g2 2 WA} F = TFE 9]
o] Egton, o5& HUIE ot TR HtEFe] BolASLE foFHom FUE
A tH(p<0.01).

DPPH §& @tz 2A5L &% H2go] 87.381.65%, LA} 71.21+1.57%, LA} 5
BTG THEL 77.9321.16%2 o|AE WA 74 TFEY ol Frkstala, 37He F91
SdAE F7beol wet fodoeg 7Y tH(p<0.01). =3 DPPH radical 2453 & &
BEro|= o] itst BAdo] IS HA= Aoz e THr=0.9245, p<0.01).

7 AT LA B2 ot F7)9 wEe] WEs RS £F A3 A 2
T H7bE F7bl mek Aolzh vbA] gktem, pHeE txTd Hld) foHoz it
(p<0.01). 3P4 AFE FA7FF 7t g fFaddoz F7letd o (p<005), 4=E &5 4
TEI A 2] Frb wel BEE vUEhle L 32 fFAHo2 E3on(p<0.01), a %
7483, b F(p<0.01)& foHoz AT dWNHE EHdHE &F A
ol Hrigo]l S-S dild =y IEFFLS FUkstdev, AW FE
=

0% SlNZIT T BASE A
= %7 DPPH #0lg 2752
% g Aoz AsdEr
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4. 5 A=A B8 A77s ANt

AYS d@A B2 A3 D42 47 5%, 10%, 20%% Ei 44 4383 2745 =
Bom AES wjgH] = Table 17 o], ¥r=7|(NVM-14, Daeyung, Seoul, Korea)ol|] A&},
T HEE 4o 1 dAA A3 FolFrt. 2 DollA 2 AstHA AlZdS 3-43]o] AHH
dotr A FEE YAS 2d3o g vbdet & 9gE 27HF, wheat bran &
ATGEEE 4ol seiveZ A HT F o 4*0?} =o E7 A 3t 2o v Fo
0.7-08¢] HE=S w=g 243 § Wdste] 180T A 40-5027F 2Ad% 0 A€ AL
204 2 AIZF BdgE & T1A A A 2 B d/\} A AT

ol
-

L P

¢

T yo

—_

ro N
401' = m
11t

Table 1. Ingredients of Job’s tear chungkukjang and wheat bran pound cake (g)

Job’s tears chungkukjang &

Ingredients wheat bran powder contents(%)
Control 20 25 30
Wheat Flour 100 90 87.5 85
Job’s tears chungkukjang 0 10 125 15
Wheat bran 0 10 12.5 15
Butter 80 64 64 64
Sugar 70 60 60 60
4 0 10 10 10
Whole egg 100 100 100 100
Novamyl xtra(ppm) 20 20 20 20
Lipopan xtra(ppm) 0 50 50 50
Salt 0.2 0.2 0.2 0.2
Vanilla 0.1 0.1 0.1 0.1
Baking powder 1 1 1 1
Water 0 2 25 3
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—

A

1= 3= 3 s 24

Ay

B) & %

A

Oh B8 B4

Fe=AYe DPPH @tz £75e tzed €533% 2 A7tEsdd Aidd
Bl Aol olE oot FUsHA B3t

b FHesE T=TH

ZH = 3}FEL Choi HY. 20099 AFo)| Fsle] Ade] ofE= Fy|oAe} o wpHo
2 FH3A.

(W) FEuwols FF

O+

Flavonoid #3-2 Lee KI 5(2009)¢] W< wWgste] Aol olZ= Zy|dxst e o
Moz 2439

FINM == Spectrophotometer(Minolta 3500-d, Tokyo, Japan)2 A}83}e] L(lightness),
a(redness), b(yellowness)zk& &3 & Ho gez Jepideth o] of FF WA L, a, b
Zre Z+kz; 90.01, 0.85, 295 o|dch

(th 4=

+= Ao HEE= Texture Analyzer(TA-XT Express, Stable micro systems, Slurry
England)Z 33] ®HE 3¢tk we= AL 712, A2 25cm, Eo] lemz Zakrd 27 3
cm plungerg ©|&3ste A== FHORE 10mm HFste] FAA= 774 54 FA42

= oo 38 TPAR FASIgR, =4 AL Pretest= 3.00 mm/s, Trigger forcee=



5.0g, Test speed= 1.0mm/s, post test speed= 1.0 mm/s, Return speed &= 5.0(mm/ s), Test
distance= 5.0(mm), Plunger= dia 3cme] Z7o 2 3 3| o] FAstY Hoy BF HAS}
$el4 42e s eh Tk

AT TS 24 Y AATEE 47 10, 125, 15% Eir:} H= Ao dw
AE E4E ACACH(1990)0 Este] A ol = F7)olAMe Z& oz A5t

AF A= 2089 FHE AALQEES AR 5 HERE o8t At
o Z7|(7F2 3em, AIE 3cm, E©] 3cm)e IS e Felodd 138 FA
ol ATHAUL, B ) NBE WD B g 22 AT I WA=

= FHappearance), Bk(flavor), Sk(taste), 2 (color), & Z(texture), HHFH < 7]|Z T (overall

7 e Eoh 5 Ao St

ot

o

A% (Duncan’s multiple

o
&)

Holo] RE Ades BEAEREAE TIPS SPSS(version 12)E o] &-3le] ¥ Z
28 JERAT 24 A8 942 ANOVAR EAst3ia, 34

range test)2 A AT}

(1) 2A9 dutg&

AA9 FAHYE Choi(2006), Park(2009)5¢] dF+E Hu=z  dte]  ad(Celludast,
Novozyme. Ltd)Z 50T oA 15087t shaking incubator(BF-50SIR Biofree, Korea)oll A 2F& A|
A EF7HZ7](Eyela WFO-700, Rikakikai Co., Ltd, Tokyo, Japan)2 7dZ3}e] 100meshz &

B B BA(QW, BH)e] Y22 Axso] APol AgAGt BL VAW YALLL &
saEelA 2 WA walA FRE 7asty, zwu AN, 244, I G 37}
S A2 ZFHQUL, Tables| = ANHA Yot DAL AN L FHFNL 7
257 ggkon, £84 WEEo FRAUH I FolHE tholobil FHFS 25mg/100gE TS
Eol 1009 YU HA BYFL WE FFoIM, FPAME BE(74~103mg/kg)7 oF (56
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~141mg/kg)2 FTH3 Zoz EMEtHTable 2). E3} crude fiber= T =& Hog
a4 AYsHA &2 YA+ hemicellulose>cellulose>lignan>pectin®] 2.2 MA{4 o] 3l
=& Busglon 54 il @ dAMdAE 29 BE FHol ot FUHE Baustin
(Kang KC-5, 1990).
Table 2. Proximate composition of wheat bran
(<1 %)
Proximate Non Enzyme processed Enzyme processed wheat bran
wheat bran
Moisuture 14.3 8.21
Crude protein 12.5 14.64
Crude fat 0.4 4.40
Crude fiber 9.80 10.05
Crude ash 3.84 4.58

e
ek
off

Oh F2= A FH

Phenol &S & F A =7o] 131.7216.63mg GAE/g, U5 H=3 116.92+6.64mg GAE/g,
A A 7842+39mg GAE/g, "A% &F A= TFEL 1099541.76 mg GAE/g= &F H=
Ao)E RFERAL §5 FFY EYE>UAY £o2 =k ok Fas BA @i

o] =& WA SFH A synergy ZFE, FA3EAo] & HUA GE BHoEs @E =
of gtz Edo] A HY FFo ksl Edo] x¥dE &5 H=THT 1543% AL &t
3} Aol =& AF BV E w3k Aow HY &% A=Y A BT HUIS 3¢

5 |

= Ao e dlzTo] 7.59+0.29mg GAE/gZ2 H7lFo| S71gel wel Frkste] 30% H7HA

o = 64.12£1.20 mg GAE/g& A2 thzxT¢] 9ujd ] i, BE AEES 7Y IF 227
DA BEEe] Hrbgo] F7HETE fFYHeR Frlste o R A E AT (p<0.01)(Table 3).

() AYY flavonoids g+

favonoids®] o] WAE 1029.68+82.99mg/100g, €5 H =L 1210.50+150.94 mg/100g,
NF HZFS 98950+52.92mg/100g, E A &7 F=ZF 11 TFEL 111507+ 262.72
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mg/100g, 2 &5 FA=TF>"EA} &7 A7 EGE>LAUT A9 £22 =% €A
o &7 Ao EFEL HFEUE "R =9ka, &5 FF B9y 2A Bos £
e= Ade ETL 80374870 rutin mg/100goI1, &F FZFT LA ETS 20%,
25%, 30% A }ge] welrdEs 359%, 55.6%, 43.1%, 61% Z7}59Th RE A E5L WA Ba
7 &5 7@%75} o] FGrheko]l F74gtel mEka Frlete] 30% H7RAol= %oﬂ v s 2.5

o &
BN
s}
X
HE
2
o

k1 205944870 rutin mg/100ge. 2 BAEHAT, &5 A=
7@7}%}0] Dol d5E o Ho 7 Z715tATtHp<0.01). Lee KHE(2005), Lee IA S (2009), Lee

KI 5 (2009)& F3 H=7gd =3 &5 H=aFoly, &5 H3337 ALY EFo] EAY 4
F A2 95 By ZgtRols FaFo] =4 vl dakdt Ao 2 Aer {38 &
dom, old Hgog &7 HZFoly HIZHAT LAEFY AU FHE EFdE AL T
2k3 ZAo]l & AF AFdE £ A7 e AR AEHT FIZHL wE S

Rl

syringic acid®} ferulic acids9] phenolic acid$} ofn=sto] G dEj2 HAFFHO FERUE ©
& Ak 248 W, 79 vAEY IR/ dkst EFE5Y synergy JJriE Hlth(Lee
IA 5, 2009). &3} flavonol®] mainl quercentin®] $EFa3 AEX BE F4L = 895
o] B ¥, rutine quercetin rutinoside2 &4k} ¢33} colonic neoplasmE AA st o
gy ) uAE FF dHIldE JTFS F11, E3] Genisteind AHgE  ~Ed A,
acetaldehyde, enteric bacteria, G54 cytokingoll th3l tight juctiong HE3t=d 7|42 oA
23] =, AF3HE stress5OE FEF tight junction THEl A Q] tyrosine UA4F3IES A A|5te] Ax}
How wilAL Basl= ZFE tight junction barriere] 7| R& 3tbal ste] F A
o] B3 &E2 genisteing] AT 7]5o] S T84 HA HYtHTamura MG, 2007; Suzuki T
=, 2011). Lee KH S(2005), Lee 1A S (2009), Lee KI S (2009)& =3} 7@%7%1 = she
flavonoids 7+E-<1 isoflavoned @& Fo| IHE F7lE ™, douchi= superoxide, hydroxy
radical?} 72 free radical & A Ast= @213t Aol Q&S R 3l¢] flavonoid &L ik
3t 24 S AXE E§ 7FeAE FUAs¥ Y (Fan JFS, 2009)(Table 3).

=

Table 3. Quality characteristics of pound cakes prepared with different additions of job’s
tears chunggkukjang powder & wheat bran powder

Powder contents(%)
Items
0 20 25 30 F value
0 3746+ 71.77+ 83.73+ 87.21+ -
DPPH(%) 1.16* 1.38" 1.34° 054" 1161.254
. 7.59+ 4242+ 50.06+ 64.12+ N
Phenolic (mg/g) 0.29° 1.38° 1.03¢ 1.20¢ 1553.572
Flavonoids 80.37+ 12557 + 180.82+ 205.94+ —
(mg/100g) 8.70" 17.40° 15.07¢ 8.70" '

D Mean+Standard deviation, **p<0.01, *P<0.05
Different superscripts(a-d)in a row indicate significant differences at p<0.05 by Duncan’s multiple
range test.
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(T #1°l¢] DPPH 2htjz 47%

|oJe] DPPH )z &A% e 27 Table 37
%%7‘@%75}% 87.38+1.65%, ThFEHd=ZAo] 86.17+0.39%, EA
112 T3 AL 77.93:1.16% 2 &5 F=ZFo| 7ME =1,
S T AL UA g ARG Fo} itz A T84S
%%Mh Héﬁ ERE 45T F e ZoE A4En. £RHSTH 24 BES AUk o
DPPH &}tz £750] #7934 (p<0.01)o2 F7lst= 73
o, 1‘412401 37.46%0 A 20% F7+TE 478%7F Z7HH I, 25% 7T 55.2%,
57%2 F7t5 YEHTh

i
_l
oM
Hi
.
i
J
_E,
o
N
4
J
n}l_l{
N
)E

i)
_\,L
oft
_O,
N
N
u_?{_ll
S
28
_rg

&5 %5% T WA 2% FHE FEFS AEENA HE g foHoz F
7t BAlO @AtElEe =S 4 4 = DPPH #uZd &5 E3 F7tske A2 A=
ko] FTPA(=09671, p<0.001)7} EZAstE Aoz BAY AT vehgrt =3 &7 A
=24 By B 22 ¥z A ZgRkolE FgHFS £F HZF Budy UA 2
A7t wel fodez UM Al datsse H=E 4 4 %= DPPH #uZd &A
S3E okl A#TA (r=0.8335, p<0.001)& VERH ATHTable 4). @A} &5, A ZZo A9 7
£ 3557 flavonoid FF7 Frtstsrie Z-2 ddAgo] e 71EY ATt B ATl A
% DPPH E‘rﬂ% 2ATH FHETolE §F, FuE FHFT= 4o FTBA 3, =
A &F AT 2A B U A dsso] FUHEI, rutin?t flavonoid 59
T F %XJ a95e FuE d &F AFFY LA Y FL= ALL AGd #F93
A ZFo g AAYE F US Ao E AZdHHTamura M5, 2007; Suzuki T &, 2011).

Table 4. Pearson’s correlation coefficient between flavonoid content, total phenol compound

and DPPH radical scavening activity of pound cakes

Correlation coefficient
Items
Phenolic content Total flavonoid
DPPH 0.9671 0.8335
Pearson’s correction p<0.001 p<0.001

¥}= Table 59 7
3 = AL H7MF St ot
(P<0.01), ¥ A 15%<F €F A= &Y 15%= &%

o
oy
o B
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g ZeE Aol Mg F AR UEET FAE T vs A &5 FA=F EET
7b =2 e UERR, fFlH2 AT UEhbA stk HEA L Wolu AR 2 3
7b dEor ol HE TAL &F A EEe LT FE AYLS HUE ST
et folHo g ol THp<001). A7tF 2= A 10%9 &7 F=F £ 10% F7ts)
= Zo| txzFol vs| vl&2 o] 8%, WA} &F HTFS 47 125%% 92 AL 5% =9
on, @A E¢ A=Y BEES THT A= AYY FEA KA a7 S S
Utk B AL ol EFE TV G & W Aoz 24E I A F= 7R
@ d(Choi SNF, 2010), W& H< ¢ AJY 7127} FES] HFEo] Ade] 271 H
2 FYE Z2A o= A", AR @ 2 IHSE VX FAHLE AT 9FE F
T 2EYolY HEZL HE&Hd dTFE F= AXRE E 5 e, olFoA Awe AEAGH
U el 862 A 49 vg3e 243 g4AS BustygEd (Choi SNE, 2006; Chung
NYE, 2006), ol= =4 #2 olF 2ge S #dd 7taAd dF2E Ho|H, cashew
nut F7tE Z7HeE LS B st Choi SN5, 2010). &#l4te] ks =3 LEYS A
23 gz= A9 OM %%:101 T2 Zo R HIHEES Baste] &t o] =2 &9
Bl A Bl&Fo] 2437 Aol B AL =2 A 7} =

A 7S
(Ramli MR-s, 2008)/ *e’%‘fg AR S dsAn BREe
2008), 1 9l o] Faso] LA FFa F= AR Hole 7
(Ahn MG, 1999), HAE(Kim KHE, 2009, ¥37F EZ(Park YS5, 2008), =3 2HChung
o P 47}61 m Eo) v LA o

NYE, 2005)9] EFelA vl §He] FLHL Bus] ZARE
Fe g7 St Aua WEHEY 44 A1FS W52 @ Bavt Qo] nad =
@ HSAI TAY HUES 2L BARL AARA B FAL 2T 5 AL FI AT
= Azt

Table 5. The physical properties of pound cakes prepared with different additions of job’s

tears chunggkukjang powder and wheat bran

ltems Job’s tears chungkukjang Powder contents(%)
0 20 25 30 F value
+ + + + -
e
w | DA em s
ifi + + + +
Sl -

Y MeanzStandard deviation, **p<0.01, *P<0.05

Different superscripts(a-d)in a row indicate significant differences at p<0.05 by Duncan’s
multiple range test

Y Control; Pound cake without wheat bran and job’s tears chungkukjang powder, 20: Pound cake
with wheat bran 10% and job’s tears chungkukjang powder 10%, 25: Pound cake with wheat
bran 12.5% and job’s tears chungkukjang powder 12.5%, 30: Pound cake with wheat bran 15%
and job’s tears chungkukjang powder 15%
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dAY &F AT EES EGF A= AYY cruste] MEE 4G 2= Table 6
7 Zth L, a, b g AYAE A Qg AE2A LY FAVE E45 BEF £, as
+ FAZF FFE WD, - FA7E 295 542 YElY, b g2 + FAVF F55 =84, -
TR 55 AL Uedn. geE Al ZHe ME SHd AN FrbetA izl ]
3 HrbEel S 5 L 32 FAdeR voppa, = Al =S Yehle a
Fe 18774 HlE &5 FFF £EH LA 7Y Ut MY 5 fFHoE EobA
o (p<0.01). A = A FHE(b)E &F FFT £2H ©A BEY Hube] 7t
& 5 txael v foHos skt (p<0.01)

2 ATA 73T BEH dATEY Frtge]l S7ESE dzad v g=A
o AETY HEE Yol AAEE Frlsted ol A= AL 7w Eol o3 &
T, 2A, UF, Agse A5EY B3 otnlxibe] wgle] 7Qlshs e g AtRET

Table 6. Effect on the color measurements crust of pound cakes prepared with different

additions of job’s tears chungkukjang powder and wheat bran

Hunter Job’s tears chunkukjang Powder contents(%)
value 0 20 25 30 F value
52,67+ 39.32+ 41.31+ 3415+ "
L . b . . 12830.680
0.10 0.10 0.19 0.02
18.72+ 19.78+ 19.66+ 20.02+ -
a : ) ) . 15744.67
0.03 0.02 0.02 0.02
41.29+ 32.01+ 36.44 + 2841+ -
b . b . . 9601.814
0.02 0.02 0.19 0.02

Y MeanzStandard deviation, **p<0.01, *P<0.05
Different superscripts(a-d)in a row indicate significant differences at p<0.05 by Duncan’s
multiple range test.

@ Crumbe] M=%
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Table 7. Effect on the color measurements crumb of pound cakes prepared with different

additions of job’s tears chungkukjang powder and wheat bran

Hunter Powder contents(%)
value 0 20 25 30 F value
L 82.54+0.02° 65.33+0.02° 60.68+0.02" 57.41+0.02° 608116.0**
a 1.23+0.03° 7.48+0.02° 8.32+0.02° 8.96+0.02 89736.523"
b 33.68+0.02¢ 32.12+0.02" 32.04+0.19° 30.80+0.02° 3638.287+*

Y MeanzStandard deviation, **p<0.01, *P<0.05
Different superscripts(a-d)in a row indicate significant differences at p<0.05 by Duncan’s
multiple range test.
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Table 8. Texture characteristics of pound cakes prepared with different additions of job’s

tears chunggkukjang powder and wheat bran

Powder contents(%)
Items
0 20 25 30 F value
Hardness 4705.57+ 3131.33+ 2732.07 + 4797 .97+ J—
(g/s) 229.25"° 289.61* 594.30° 192.93° '
Chewiness 2417.02+ 1226.79+ 1472.69+ 1937.85+ I
(g/s) 53.79° 53.69* 469.02" 143.92" '
Gumminess 2517.86+ 1253.69+ 14726+ 1937.85+ 198 850%*
(g/5) 53.79°¢ 26.79° 469.029* 143.92° '
. -0.31+ 033+ 0.23+ -0.03+
Adhesiveness 017° 0.35° 0,232 015° 23.324
. 0.87+ 117+ 0.99+ 0.98+
Springiness 0.02° 0.33° 0.25° 0.14° 1175
. 045+ 058+ 047+ 055+
Cohesiveness 0.09° 0.05° 0.05? 0.09° 11.324

Y MeanzStandard deviation, **p<0.01, *p<0.05

Different superscripts(a-d)in a row indicate significant differences at p<0.05 by Duncan’s multiple
range test.

=Y 220 ALY Y =AY JdwdE-2 Table 99 Atk £ 534
TE AL UMl T 5 s eEe =t ol EF3=EN 2AY Hdas
o] 9oz Asdnh. g FF2 txTo] 840%0l90x, EFATT BEH ALY
H7beFol 7H &2 30% T2 w2zl sl 12% =ok=dl o] E3 &FF =9 wud
FFol 41l Aoz Agdn. AL gzl HE 3t Faste AR BAFHIT

Table 9. Proximate composition of pound cake according to mixing raito Job’s tears
chungkukjang & wheat bran powder

Composition Job’s tears chungkukjang Powder contents(%)
(%) 0 20 25 30
Moisture 19.14 19.28 20.41 20.16
Crude protein 8.40 9.01 9.16 9.54
Crude lipid 26.07 25.69 2546 25.72
Carbohydrate 46.39 4593 44.97 44.58
Ash 1.79 1.97 1.66 1.96
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Table 10. The result of sensory evaluation for acceptance test of pound cake prepared with

different Job’s tears chungkukjang & wheat bran powder

Characteristics Job’s tears chungkukjang & wheat bran powder contents(%)
0 20 25 30 F-value
Appearance (:)35551;_; %58?; %894; %)76?; 22115
+ + + +
I I R
me W 8w
| % VR | % | e
+ + + +
Cole 0 os | ose | ow 197
Overall Preference illgf %zgf 31509; 8?;;_; 23.09"

YValues are meantstandard deviation, **p<0.01, *p<0.05
Different superscripts(a-d)in a row indicate significant differences at p<0.05 by Duncan’s
multiple range test.
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5. Straight method |3 7] %
7l &5 AAFE S8 A Ys AA AR

1) AE & "y

O ARAR

U7t SAE(F)NA AAtE A8 LI7E(5E 14.0%, d9dE 125%, 32 0.38%)=
ARSI, AR = AlBE instant dry yeast(Lesaffre Co., France), m}7}&l-& ZdH A7 v}
d, &g dFiLgE, £FHFTFLE FFAEFATY, 2F= A9, Novamyl xtra
(Novamyl Co., Ltd.,, Denmark), SPS, SFEl(A%24]8), FolHdL Al#HE2 AT

b A B AAAx

=

o

35 AA

< 5%, 10%A 2 BSHE e, HAlel tiE] R
B a, 10% &8 EZAo] UFE £ ol 3%, 7%= 7|2 9, 2% o] ™
A2 AZE & F& u oven spring AE]7} v Novamyl xtras}l Fol7d-g 283}
2 o F oEuE BEgch AW TP AACCEH(10-10A)s] %7 ¥EH Straight method)
of F3Homw, AWA HEL vertical screw pin mixer(SS type, Kanto mixer Co., Ltd.,
Japan)2 3}H2™ 100rpmol] 28, 190rpmoi| A 287 EF3 & {f-X = H71st ©hA] 100rpm
£, 190 rpmoll A 5 3+ Est T

AAE wr=o T T BFA(28C, 85% RH)IIA 2087t FA 7|7+& & F zbz} 215¢
A E2gstd F2E7] 3 F Fdda o] go 40T Wi (Gyrocompact M76,
Frigoscandia Co., Ltd.,, Sweden)ell 2o F& W& 4027 AAIg & 20T 9 & Y519
A AP AFEE W 7M1 WE BERSAT 4F 71 ¥E B 9SS 5T A AL sF
st W= 2271 18T =2 o 744 siFS stk wES AP (molding)ste] 2704 &
of @& ¥ 35T, 85%RH Z oA 5087 2 =} HEA A 0°C, o}FHE 220Tol A 308
T The WAAA A¥el ALgadr
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Table 1. Formula for bread prepared with different job’s tears chungkukjang powder contents
(Unit : % flour basis)

Job’s tears chungkukjang powder contents (%)
Ingredient(g) D
0 3 7
Flour 100 97 93
Job’s tears chungkukjang powder 3 7
Sugar 8 8 8
Salt 15 15 15
Yeast 4.5 4.5 4.5
Skim milk powder 3 3 3
Novamyl XTRA 0.3 0.3 0.3
SPS 1 1 1
Gluten 3 4
Guargum 0.1 0.15
Water 70 72 74

Ycontrol : Bread without job’s tears dhungkukjang powder

1 0
el g AFEES FAEY] St 1 FollA 37 o WEH WSS 5TA AL &
3 F Rk YR 2xrl 18T =2 of 717 25CelAl BAET dlFsd w2 15g
2 2 @ste] 100mL Adrle] ¥ 2 2 HFEAB5C, 85% RH) oA 2 A7k o] dF FF
< FAs 9

He UAg AL olgsd,
ez

2 JEhpaT,

® Az =A
s A" Z AETE 5CoA] siEste v 2571 18Co 28 o] 7% 25T ol A
W25k & dhEg *éﬁéé}i 2 2 HEAA T F, 25T WHAA HFE 2571 30T =
H 7 %

b oo WASAG. e HEE Texture
Analyzer(TA XT Express Stable micro systems, Slurry England)2 =73} t}.

W S 712, A2 Z+Z 35cm, 9| 2cmzZ et SAH7|7] 1L plunger= 30mm
diameter cylinder, pre-test speed= 1.0mm/s), test speed+= 5.0(mm/s), post-test speed=
5.0(mm/s), return speed 5.0(mm/s) test distance= 15.0(mm), test cycle 1, trigger force
= 50(g)2 2 TPAR 3 3] ¥iEste] Ho3d BF HAE YERAUT
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s B3 Ug e 452 g
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Table 2. The change of proof height of the frozen dough after final proofing for 2 hours

during storage

Job’s tears chungkukjang powder contents (%)
Frozen weeks
0 3 7
0 35.83+3.8212 30.83+5.20° 29.33+1.15°
1 34.12+2.80° 29.25+3 55° 27.85+2.22°
2 30.28+2.15° 27.33+4.12° 26.02+3.35%
3 28.55+2.88" 25.12+4 55 24.05+4.22°

Y Values are mean+S.D.
Superscript a - ¢ Vavlues with different alphabet within the same row were significantly

different at p<0.05 by Duncan’s test

WD) BE A=A Awe] wgd Hm

lﬁl_',

5 AT EES HAUME v dE ARZT o2 “‘M v &84S A A7
Table 37 Zt} tizxzg< W&3 2T HEFo] 397cc/gs, 3% AE =]
3888 e Al 7/ AE FAA tz277F 7 F s i&it}. 3
ZTE 390, 3% ABE 384, 7% ABE 38022, 7% AE7F R 2L ¥]LA8S JE A
5 A £ 37 AE T B8 o ¥E It 5 & e R JENT

Table 3. The changes of specific volume of bread during storage

Job’s tears chungkukjang powder contents (%)

0 3 7
Frozen | 1 2 3 0 1 2 3 0 1 2 3
weeks
weight | 1613 | 9555 | 4575 | w21 | 5219 | 5009 | 4919 | 4315 | 5322 | 495 | 4866 | 4755
+ + + + + + +

+ + + + +

(8) 0.00 0.20 1.20 3.03 0.01 211 2.01 1.23 1.25 2.05 3.65 312

volume | 183.33 | 180.12 | 179.25 | 172.55 | 202.00 | 192.19 | 189.45 | 185.0 | 206.6 | 19015 | 185.25 | 180.48
(cc) 115 | 2075 | 2225 | 235 | £2.00 | £200 | +235 | £255 | 2015 | £235 | 2455 | 21.28

specific
volume | 397 | 395 | 392 | 390 | 387 | 384 | 385 | 384 | 388 | 384 | 381 | 380
(cc/g)

Y Values are mean=S.D.
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Table 4. The changes of texture of bread made from frozen dough during storage

Job’s tears chungkukjang powder contents (%)

0 3 7

Frozen
weeks

Hd 46593+ | 52627+ | 51240+ | 623.12+ | 1777.8+ | 91743+ | 1077.70 | 1278.56 | 2481.4+ | 1037.6+ | 1539.30 | 1895.45
(g/ S) 23.58" 423 36.91 354 111.96 129.71 +£18.10 +51.24 423.95 258 +43.70 | +223.44

Ad 0.33+ 0.27+ 0.20= 0.45+ -4.27+ 0.20+ -0.5= -0.75= -7.03+ 0.17+ -2+ 2.0+
0.15 0.06 0.00 0.98 5.03 017 0.99 1.00 3.37 0.21 2.83 3.11

S 0.97+ 0.94+ 0.98+ 1.05+ 0.89+ 0.93+ 0.87+ 0.99+ 1.52+ 0.93+ 0.96+ 0.98+
p 0.04 0.02 0.04 0.08 0.06 0.04 0.01 0.05 0.95 0.01 0.11 0.15

Ch 401.05+ | 429.81 | 447.78+ | 501.45+ | 1113.96 | 679.54+ | 625.04+ | 707.55+ | 2638.27 | 800.50+ | 115543 | 1928.27
(g/s) 48.35 +49.53 0.26 0.35 £254.34 | 136.23 36.44 10255 | £827.74 76.05 £226.98 | +425.61

Gu 4]%09 457.64 458.0+ | 526.73+ | 1238.8+ | 72759+ | 716.27+ | 708.77+ | 1702.98 | 837.93+ | 115543 | 1993.94

(g/ S) 35.48 +45.90 20.56 3212 204.50 119.76 31.65 38.71 +456.72 65.22 £93.15 +48.33

0.43+ 041+ 043+ 0.87+ 0.29+ 0.41+ 0.29+ 0.38+ 0.29+ 041+ 0.40+ 0.75=

Re 0.02 0.01 0.02 0.05 0.02 0.02 0.06 0.09 0.05 0.02 0.02 0.94

Hd means as hardness, Ad means as adhesiveness, Sp means as springiness,
Ch means as chewiness, Gu means as gumminess, Re means as resilence,

1

) Values are mean+S.D. Refer to Table 1.
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Table 5. The changes of moisture content in bread made from frozen dough during storage

(unit: %)
Job’s tears chungkukjang powder contents (%)
Frozen weeks
0 JTB3 JTB7
0 37.31+0.632 33.77+0.76° 29.11+0.45%
1 37.10+0.79" 33.52+1.43° 28 85+2.22°
2 36.28+0.95% 32.33+1.12° 28.02+3.35°
3 36.15+1.88° 32.12+1.55° 27.05+4.22°

Y Values are meanS.D.
Superscript a - c: Vavlues with different alphabet within the same row were significantly different at
p<0.05 by Duncan’s test

(7h) ¥F A Awel M wstel vNE I

O W& AA AWM Cruste] M3}

5 AT EE HUMS B cruste] AT o] WglE Table 67 o] Az T L gholl A
ZT7ok 3% A7F ARE BRI SARI 7% ARE R 3% AER =
otk A s JUERlE a 3 dixTet zbolrt gljlen, g4 HrE JERY
b k& iz vlsf L%, dE o FHE 7% AEE AoVt F& WERSIT

A 717kel wEk HAH L kel Roixl=dH 53] 7% AEE 2 FHEH @ASA B#e g
e 7] AlZtete] 4 F AdE 22 AES B A BEV 22 Aoz EAFT
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Table 6. The changes of

hunter value of bread crust made from

frozen dough during

storage
Frozen | Sampl Hunter value
weeks | es L a b dL da db dE*ab
0 66.84+0.87 | 13.74+0.35 | 44.92+0.34
0 JIB3 | 60312014 | 9.07x0.04 | 33592033 | -6.53+0.99 | 476047 | -11.324059 | 13.90+0.69
JIB7 | 50.69+051 | 12.15£0.06 | 34.99+0.22 | -16.15+0.85 | -1.59+0.41 | -9.93z031 | 19.0220.55
0 5137046 | 1819011 | 35.06+0.32
1 JTB3 | 4047+1.12 | 15724042 | 26.62+0.71 | -1083+1.21 | -250+049 | -8.44+0.99 | 14.05+0.74
JTB7 | 33.49+1.36 | 14924023 | 22504094 | -17.81+1.35 | -3.27+029 | -12.5740.84 | 22.05+1.53
0 55.13+0.36 | 14.49+0.19 | 31.42+1.09
2 JTB3 | 46.64+0.56 | 19.56+0.59 | 31.97+0.96 | -18.62+0.22 | 5.06+0.67 | 0.55+1.76 | 19.24+0.49
JIB7 | 33.63¢043 | 19.91+£0.14 | 28162039 | -3149+0.66 | 5422026 | -3.27+0.74 | 32.14+0.71
0 54452095 | 15.02+0.24 | 33.12£0.58
3 JTB3 | 43.78+0.87 | 20.01+0.55 | 35.2840.75 | -15.67+091 | 6.01+0.08 | -3.25+0.05 | 13.25+0.18
JIB7 | 30354025 | 20.22+£0.92 | 33.15+0.25 | -18.250.09 | 6.05+0.08 | -3.55+0.16 | 25.15+0.07
Y Values are meanS.D.
JTB 3: Bread made with Job’s tears chungkukjang powder 3%
JTB 7. Bread made with Job’s tears chungkukjang powder 7%
@ W5 AAAEI crumbe] %3}

% 3T 2AL P7H W) YR M WML Table 77 UTh AE U L e o
277 Mg BETH B R0 FAHUD, 3%ETE 7% AR WEsh Sl 24 590
A7\ Bl Lgkel Ml Oy Fhsts AR RYe 7% ARE A 9F AT B
¢ OE MBS Hus Bt ¥ AL 24 HIAT
Aol S UERE a gre tzTol B8l 3% AR 7% ARE WS ghol HoM, UE
A% 713kel ZdojRdl mEtde 2 Wk figld
F9 =2 JEE b gre thETo s 3%k 7% A7 ghol Zom WE A% A0
Z7bol WA o) gasE AFE Ui
delta E= A7F ©dFH 7HF gk ®s7t & AL 7% AE2 JESth
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Table 7. The changes of

hunter value of bread crumb made from frozen dough during

storage
Frozen | Sample Hunter value
weeks S L a b dL da db dE*ab
0 76.90% 2.23% 22,93+
0.73 0.39 0.75
0 ITB3 59.34+ 8.95+% 33.08% -17.56% 6.72% 10.15+ 21.38%
0.34 0.08 0.20 0.42 0.34 0.56 0.67
ITB7 47.97+ 11.24% 33.92+ -28.94+ 9.00x 10.99+ 32.24%
0.46 0.02 0.31 1.10 0.41 0.48 1.13
0 77.01% 1.64+ 20.47+
0.92 0.10 0.29
1 ITB3 64.24+ 7.35% 30.24+ -12.76x 5.71% 9.77+t 17.07x
0.46 0.15 0.24 0.67 0.22 0.53 0.42
ITB7 56.57% 9.97+% 32.86% -13.77% 8.34% 1241+ 25.32%
0.50 0.19 0.19 1.47 0.29 0.47 0.08
0 84.29+ 1.13+ 18.51%
0.45 0.06 0.15
9 ITB3 64.59+ 7.53% 30.77x -19.93% 5.40% 12.27% 24.26%
0.02 0.15 0.49 0.43 1.71 0.63 0.47
ITB7 54.44+ 10.63x 34.28+ -29.88% 9.51%+ 15.77+ 35.27+
0.41 0.21 0.22 0.21 0.19 0.09 0.49
0 79.45% 1.52+ 20.12+
0.92 0.28 0.48
3 ITB3 63.78% 7.01% 30.28+ -18.37% 9.05% -8.12+ 11.52+
0.85 0.59 0.95 0.91 0.12 0.15 0.15
ITB7 53.35% 10.22+ 31.15+ -19.28% 9.45+% -12.55% 23.22%
0.15 0.95 0.05 0.09 0.85 0.09 0.07

D Values are mean4S.D.

JTB 3: Bread made with Job’s tears chungkukjang
JTB 7: Bread made with Job’s tears chungkukjang

powder 3%
powder 7%

(b AFel FHA

B AEA &F A4S 3%} 7% T BIEE ¥ AAE WEAAM 3 Fed A
Fote] 7= F B5 B7h= Table 83 2o,

appearance FFoAE thxTo] 7 HAEET ERon, o 2= 3%, 77t 7 2
Bt e, old Ade ¥E A 3F7A 22 AFS Bt

AL 3% F7brol 7HE =% teol HxTolden, M ¥ Aix=Ee 7% AR
ded, old AFL ¥Es AT 2 F74A ALHUeU 3 Fole hx2T>3%>7%e] o2 A
I=7F 9A Hob HAdw

ste] =2 277t 7FE =™ 3%, 7% A5e oz HrtENeH, WE A% 2
FHAE 22 ¥R 5% #4945 Hehldn.

Fo| FEAME hzT7F 7HE =2 *E—‘-:—% Helow the £o2E 3%9 7% ol

™, 25744 FARRE AES

Lrehpo] ofu) 4l oz @R



panel 52 HAjo] tigk ARAFS JeRAT
A% tasted} flavorsd e Ao R thx77t 7 =4 3%7F 2 FHE olen, FEHAHY
NNEEE RV M =9hoH, 3% 7t T ® 7% AE7F 7P WA ®WE AT (p<0.05)

Table 8. The results of sensory evaluation for bread made from frozen dough during
storage
Characteristics
Frozen Samples
weeks Overall
Appearance Texture Taste Flavor Color
preference
0 412+ 411+ 4.32+ 4.25+ 420+ 423+
0.13 0.03 0.22 0.12 0.11 0.45
0 JTB3 431+ 432+ 421+ 410+ 4.08+ 412+
0.02 0.05 0.32 0.22 0.42 0.78
JTB7 4.01+ 4.02+ 4.01+ 4.05+ 395+ 395+
0.03 0.02 0.53 0.35 0.44 0.55
0 432+ 415+ 415+ 410+ 413+ 4.02+
0.14 0.55 0.23 0.54 0.44 0.38
1 JTB3 411+ 424+ 4.09+ 4.01+ 4.02+ 412+
0.85 0.56 0.12 0.38 0.52 1.14
JTB7 4.01+ 392+ 3.87+ 3.95+ 3.85+ 392+
1.01 1.02 0.34 0.40 0.35 1.04
0 4.05+ 3.95+ 4.05+ 4.05+ 4.08+ 3.81+
1.25 0.27 1.01 1.03 1,01 1.05
) JTB3 3.85+ 3.90+ 3.93+ 3.88+ 3.82+ 3.86+
0.89 1.02 1.39 1.04 1.03 0.52
JTB7 3.72+ 3.85+ 3.52+ 3.65+ 3.75+ 3.85+
0.75 0.99 0.24 1.02 0.41 042
0 3.68+ 3.65+ 3.83+ 3.93+ 3.88+ 3.65+
1.05 1.01 0.28 0.33 0.02 1.01
3 JTB3 3.53+ 3.36+ 3.64+ 3.54+ 3.65+ 3.64+
0.56 1.02 1.02 0.86 1.02 1.02
JTB7 3.35+ 3.30+ 3.55+ 3.30+ 3.53+ 3.38+
0.03 1.22 1.05 0.31 0.35 0.35

D Values are mean=S.D.

JTB 3: Bread made with Job’s tears chungkukjang powder 3%
JTB 7: Bread made with Job’s tears chungkukjang powder 7%
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L7tEE AT (F)NA ALkE AW-E "IAR(FE 14.0%, A 12-5%, 38 0.38%)2
AFR-3F9 T, ERE A|TE instant dry yeast(Lesaffre Co., France)Z, nl7lel-S 26| A47-¢] n}
7S, AT 3T AFE EF ATFL FEAHFATY, BERe (A % %), Novamyl xtra

(Novamyl Co., Ltd.,, Denmark), SPS, ZFH(A443F), FolHde A|HLS AL

R
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EN

b 2= A

FgEel AHE 98 g2 ou] AFA &F HTHS 5%, 10% AFS THHLE
B 7rE st WAl el A ukgat, 10% £33 FRAASE 3%, 7%= Ax57]
2 3}al, Table 13} Zo] vjFH]|E TEAY. WE AAZ AZ3 3 F& u] oven spring A

o
mixer(t F F2ZAHE FAE AL UHA AEE Y1 A& 3 2, F5 238 FA
3] wHA7| AL, W=

T
B F A% 3 2, T 458 AT mixingsld] FFAL FEs

40g2 A=) AAE A3l
o5 &2 3
210CA A 5EAE A% AHES HEx

.

al
Fol & the WHAA 4P A5

Table 1. Formula for red bean bread prepared with different job’s tears chungkukjang

powder contents (Unit : % flour basis)
. Job's tears chungkukjang powder contents (%)
Ingredient(g) o) 3 -
Flour 100 97 93
Job’s tears chungkukjang powder 3 7
Sugar 18 18 18
Salt 1.2 1.2 1.2
Yeast 55 55 55
Skim milk powder 3 3 3
Novamyl XTRA 0.3 0.3 0.3
SPS 1 1 1
Butter
Egge 5 5 5
Gluten 3.5 3.5
Guargum 0.1 015
Water 54 58 60

Ycontrol : Red bean bread without job’s tears chungkukjang powder
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H 2=71 18 Tgg o 74A 25CoA ettt dlFH ¥E2 15g A £ 100mL
AT Wi 2 2} HEAGSC, 85% RH) oA 2 A7+ 3] vty s =5t
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Wl gHe FAA

H] 87 (specific volume)
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Fsta ¥k 2=7F 18T =¥
5, 25CellA WZAIA W
T Ao WA
Analyzer(TA—XT Express, Stable micro systems, Slurry England)Z =7 8}3}
W S 72, A2 Z+Z 35cm, =°| 2cmzZ et FAH7]7] 27HdL plungere 30mm
diameter cylinder, pre-test speed= 1.0mm/s), test speed+= 5.0(mm/s), post-test speed=

7FA] 25°C o A
7} 30Co =
T = Texture

o
.ﬂugr}oi‘é
o Ml
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2~HB 0O [e]

T =
Fe 7o F ATARoN 2 4Ye 37 wasel Yo BEgSl FE WAL UehiR)
® A=

o] M %= Spectrophotometer(CM-3500d, Konica Minolta, Tokyo, Japan)2 A}&3}e L
(lightness), a(redness), b(yellowness)zk2 &3 & W oz Yeldde}h o] uf 5 W
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(flavor), 7 X (texture), Al 7]|& X (overall preference)o] tidt 7|a%= EASZ scoring
test 25 4 A4902 1 0N JWEE 58 0§ 28) AN Brele] 4BEA B8

4% g 352 FES Ayt

SPSS(Statistics Package for the Social Science, Ver. 12.0 for Window)& ©]-&
EFHA e EAFEA(ANOVA)S 391, @A TS24 (Duncan’s multiple range
tes) &2 p<0.05 FFol A A 87 Foxt2 HEA

T ATE Hotel & %%P%“E} W wh=o] 2y WP Aolg zAlety] f1ste] Y
5 HJ < 5ColA slE3 F 35T TEHANA 2 A B FAAA HF] Eo]|E ZAHT
A= ozl Table 29} Zt} Table 2014 H& viel o] Az ZY iz H& Ws A%
g &7 HAFGE AU AEFES BE BFEo HQoew, AEE F £ AT EES
7% 7} AlFFE 2T HEAs B8 3% HUbel SR BFEe] e Aoz 1}
Bt WE A 71 T oRE BAEHe U AF 2 FAE FaFo] Egon) 3Fd =
HAA3 Heoz thxTe $E WFHo] 20% Lo, 3% EF AETE 20%, 7% AE

= 22% Z:]’.J_E]-‘ﬁq-

Table 2. The change of proof height of the frozen dough after final proofing for 2 hours
during storage

Job’s tears chungkukjang powder contents (%)
Frozen weeks ;
oY 3 7
0 35.83+1.09" 31.67+1.05% 30.00+1.02°
1 35.55+1.85 30.33£2.01° 28.15+1.22°
2 33.12+1.15° 28.12+2.02° 25.45+2.15%
3 28.55+1.08" 25214155 2355+1.02°

D Values are mean=S.D.

Superscript a & b: Values with different alphabet within the same row were significantly
different at p<0.05 by Duncan’s test

- 107 -



(D) WE AA BGFH HEH Hm

5 AT ELE
= Table 37} Zt}h 7= Ax DY H]EFHo| 434cc/gHll, 3% AEE 290, 7% Al
3.27& vERfo] thxTF HsiAs dPTo] ¥ e vEhlth WE 717 e thxT
A% 3 FRe HE2Te 4542 Az Gl vl&) |7t A QI 3% AlE= 3482 Wz

Toll BlsiA] 23.34% 2 AIE eI, 7% AE= 33.03% 2 HlEHS VER AT

Table 3. The changes of specific volume of red bean bread during storage

Job's tears chungkukjang powder contents (%)
0 3
Frozen
0 1 2 3 0 1 2 3 0 1 2 3
weeks
oh | 193 | 2067 | 1967 | 2221 | 1701 | 21.38 | 1929 | 1867 | 17.03 | 20.67 | 18.67 | 2025
wels t t t t t t t t t t t t
(&) 0.01° | 021° | 1.02° | 312* | 005* | 2.02* | 211° | 135° | 1.05" | 235" | 3.05° | 3.55°
84.6 | 9619 | 1007 | 2223 | 4930 | 82.67 | 7933 | 64.67 | 56.67 | 76.67 | 7638 | 60.67
volume
+ + 9 8+ + + + + + + + +
(cc) 210° | 385 | +2.05° | 1.35% | 1.01° | 215" | 255° | 215° | 215° | 235° | 415® | 3.28°
specific | 434 | 466 | 536 | 454 | 290 | 388 | 420 | 348 | 327 | 374 | 407 | 3.04
volume + + + + + + + + + + + +
(cc/g) | 0.63° | 064% | 034" | 04° | 028" | 023" | 044" | 025" | 026" | 041" | 016 | 011

" Values are mean+S.D.
Superscript a & b: Vauues with different alphabet within the same row were significantly
different at p<0.05 by Duncan’s test

(th W% A= Bdawo] 7

H1

3}

Y A 713kl w2 2ot 85 =7 J7F wise olgste] Az gdEwel 7
& W3l Table 49 2ok tix27 2 2F = 22 Y% 4E W= Ax gL
T 3%9 7%AIRY AEE =%, 7% AEE EZTF vlE A9 4W] Fol & AolE B
o ¥E A% 25 FHe izl vldl 3% AlRs 24), 7% ABEE 4 2 F AR EFOlA
BEE w2 oS Bt AR 7I7do]l FUH weE 3FF 4 Axe 3% ARV fxTl
vl 144, 7% A8 A9 2 W2 F7IstAT AEES AEE HEAHT He 99 dud
AE Wepfe] HgHo] 7b Wokd 7% AR A=rF 7HE =ska, wEHel 7Y A" o
z79 Fx7t 7HE v 8 &5 A= £TS JUIE WSS o8 ARENA HIE
Aol a7k 71 2™ 3 F Foll A=TF A FUkek vEAH3 P wWstke] 99 dud
£ AT 5 AR o] AN &F =T 2L HAUPL =] ¥F ol A gluten
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Table 4. The changes of texture of red bean bread made from frozen dough during storage

Job’s tears chungkukjang powder contents (%)
3 7
Frozen
0 1 2 3 0 1 2 3 0 1 2 3
weeks
Hd 36317+ | 39593 | 47853 | 1015.87 | 107827 | 747.97 | 1462.60 | 1386.77 | 1349.03 | 134857 | 1817.60 | 1983.53
(g/s) | 109557 | 8676 | +96.63 | +129.19 | +8529 | +205.95 | +130.54 | +121.75 | +51931 | +212.38 | 16574 | +658.43
Ad 017+ 023z 017z 0.03 027z 017+ 033z 0.13z 0.40= 0.40+ 0.33 023
0.06 0.06 0.12 0.15 0.06 0.15 0.12 0.06 0.00 0.10 0.15 0.06
S 0.99+ 0.96+ 1.07+ 1.05+ 0.94+ 0.97+ 1.09+ 0.84+ 0.82+ 0.86+ 0.82+ 0.92+
p 0.04 0.04 0.12 0.21 0.05 0.03 043 0.02 0.12 0.05 0.04 0.03
Ch 29930 | 37037 | 44778 | 50145 | 67311 | 53259 | 625.04% | 707.55: | 642.14+ | 618.85+ | 115543 | 192827
(g/9) £91.78 | 2119.66 | 2026 +035 | 28.03 | £131.25 | 3644 | 102.55 92.97 123.79 | 222698 | 42561
Gu 30049 | 33526 | 39157 | 73615+ | 714.85¢ | 550.34+ | 908.28+ | 788.54t | 797.80+ | 718.36x | 77222+ | 1080.88
(g/9) +87.68 | 18319 | 69.09 | 11822 | 67.27 | 13638 | 197.33 | 12613 | 21952 | 129.90 69.66 +329.39
R 034z 0.33z 032z 0.28+ 0.29= 0.33 028+ 0.25z= 0.25z= 022+ 0.20+ 024+
€ 0.06 0.02 0.02 0.05 0.01 0.02 0.05 0.04 0.05 0.01 0.03 0.01
Hd means as hardness
Ad means as adhesiveness
Sp means as springiness
Ch means as chewiness
Gu means as gumminess
Re means as resilence
D Values are meanzS.D.
(@) WE AA BYD W SR Wi
et &5 H3 24E Ui sz Az BYgaE% AFEY £ T W
= Table 5} 2ot Ax FLoll= izl vl&) 3 % ] o 7% AlZollA i FrEFo] Wk
o A% 717 STl E}E‘r/ﬂ-% Table 5ol A} Zo] W& 7|7k 3 Fo] A4 dz2Fo &5 4
T3 2T AT SR FFL 2 FolB Ak hEZFE Yol WS 10%, 3% ARE
15%, 7% ANEe 2% = %% A 7|17k 3 F o]Fo £F F=2H RIS Fyie vdFw o
ZFRTG £Re) Favt 23, 3% BE A2 T ATEED A7k BFYANA FE 4
ro] AL FE Aoz FAEM, £ FFL walel Bado] o), 42 o] B 52
wSh mew, Wl ks SR EANA AREI] g2 PE 4AE T Fo £E uA

o] e} HAE L)
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Table 5. The changes of moisture content in red bean bread made fromfrozen dough

during storage (%)
Job’s tears chungkukjang powder contents (%)
Frozen weeks

0 3 7

0 31.02+1.53% 30.58+1.87" 29.36+1.54™

1 32.25+0.97" 30.80+1.34° 29.60+1.22°

2 30.28+1.59* 29.42+1.62° 28.07+1.35°

3 27.99+1.08° 25.85+1.75° 22.80+1.12°

DValues are mean+S.D.

Superscript a & b: Values with different alphabet within the same row were significantly
different at p<0.05 by Duncan’s test

(7h BF A BYFW AE @5

O B5AA S Crusto] M= W3}

7 A2A Bd FUlsk W cruste] ME o] W3l = Table 637 Zo] Alx @Y L 1 o
ZT9 3% H7F AEE HEE diEzTol vl8 skond, 7% AEgE A% 9EE veh)
ek Ao AEE G a g dzTo Folvh PRes, FuY Ars
Z2 iz vlsl wekem, 3%t 7% AET Abele| Aol7t giglen, dE o 3k
S} 7% ABE Aot fe-g Ll

A% 1A g AT A Lkl a0 g TES A wold gk

23 3%, 7% AFZ 2Fol7} YAk
% 712 Z7be) wEba s W)
2 Aol7t A9l gigst A% 7]
ol ZAEEE 7% ABTol 3 % ART Hla) Wse) Zo] okt 2 Aoz B4 AT
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Table 6. The changes of hunter value of red bean bread crust made from frozen dough

during storage

Frozen | Sampl Hunter value
weeks es L a b dL da db dE*ab
0 53.21 23.00 42.85
+2.09 +0.35 +1.42
0 Red3 37.04 21.30 26.61 -16.17 -1.70 -16.24 22.99
€ +0.70 +0.39 +1.05 +1.91 +0.55 +1.81 +2.61
Red7 35.07 19.89 23.46 -17.03+ -2.90 -18.58 25.38
€ +0.62 +0.57 +1.01 2.50 +0.89 +2.21 +3.39
0 52.21 21.93 41.67
+6.94 +0.98 +4.43
1 Red3 38.46 20.83 26.79 -13.75 111 -14.87 2047
€ +3.89 +1.25 +4.83 +4.09 +1.83 +1.46 +332
Red? 33.55+ 19.49 22.50 -25.32+ -2.44 -25.83 2691
€ 3.44 +1.68 +457 210 +2.02 +3.20 +13.68
0 46.35+ 23.99+ 4351+
0.77 0.95 1.93
2 Red3 34.37+ 22.77+ 31.54+ -11.91+ -1.22+ -11.98+ 17.10+
1.95 0.82 3.61 252 1.74 537 5.46
Red? 3437+ 21.80+ 31.69+ -11.98+ 219+ -11.83+ 23.72+
5.29 0.83 6.25 5.83 1.35 7.60 3.35
0 48.04+ 2419+ 43.51+
0.81 0.99 2.04
3 Red3 3411+ 22.24+ 31.35+ -13.64+ -1.94+ 1217+ 18.65+
€ 2.90 0.66 3.64 3.62 146 498 6.09
Red7 29.99+ 20.78+ 25.95+ -18.05+ 340+ -17.56+ 2543+
€ 3.34 0.97 3.38 3.96 156 441 6.04
D Values are mean4S.D.
Red 3 : Red bean bread made with Job’s tears chungkukjang powder 3%
Red 7 : Red bean bread made with Job’s tears chungkukjang powder 7%
@ WsAA VYFW crumbo] ME W3l
5 A= EES HUiek 2w Y F Ao W= Table 77 2o Az 9de] L g2
277 7+ ““57} =0 Ao ZANYY, 3%} 7%= ERTFRUF }Ob} A2 7E 2ol
= STk a 3 vlsl] 3%7F =51, 7%= 3% Btk =%en, b gh2 tixz Tl H]

& 3%A1 59 7%

]E% | =9kom,
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WE 71 s<te] L 3ol ®Hsts A% 1 FAA= dxTE HES A¥Ts
7b gRey 2 F REE 5 AT B2 P 22 7% AEE L 32
dFol vl golx| 7] A FElgoen, 3 Fole old dAto] AAIALL
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st 3%k 7% AdPTe WMl @R glen, ARt E xfo 17P fl= Ao

o
)

lo
)
BN
4
Lorr
o&

Pﬂ
N
~
o

N
_\,L
ﬂ
K-
k)
i

N
N

2 UrEP;kE}.



Table 7. The changes of hunter value of red bean bread crumb made from frozen dough

during storage

Frozen | Sampl Hunter value
weeks es L a b dL da db dE*ab
0 83.05 033 18.91
10.36 10.26 +0.75
0 Red3 69.82 5.76 26.50 -14.23 544 7.59 16.22
126.22 +2.88 +8.25 +0.80 +0.20 +0.48 +1.13
Red7 60.67 7.71 27.78 -22.39+ 7.39 8.99 25.20
+1.00 +0.05 +0.13 0.90 +0.28 +0.81 +0.80
0 85.06 041 9.53
+0.77 10.16 1047
1 Red3 70.62 5.96 26.19 -14.44+ 5.55 6.66 16.84
+0.41 +0.15 +0.50 0.66 +0.09 +0.23 +0.68
Red7 63.28 8.83 30.15 -21.78+ 842 10.62 25.68+
+0.75 +0.63 +1.82 1.30 +0.75 1216 218
0 85.47 032 19.06
+0.86 10.16 +0.44
’ Red3 68.15+ 753+ 30.77 -19.93+ 540+ 12.27+ 24.26+
2.04 015 +0.49 043 1.71 0.63 047
Red7 54.44 + 10.63+ 34.28+ -29.88+ 951+ 15.77+ 35.27+
041 021 022 021 0.19 0.09 0.49
0 79.45+ 152+ 2012+
0.92 0.28 048
3 Red3 63.78+ 7.01+ 30.28+ -18.37+ 9.05+ -8.12+ 11.52+
0.85 0.59 0.95 091 012 015 015
Red7 53.35+ 10.22+ 31.15+ -19.28+ 945+ -12.55+ 2322+
015 0.95 0.05 0.09 0.85 0.09 0.07

D Values are mean4S.D.
Refer to Table 6.

d =7 ATEE 3% 7% =3 2w dT AAE T LHAA 3 F =
t AFst] T F BT B/ Table 83 H T
appearance &0 A= HjZT o 7}7‘} A =7}

Egton, gogE 3% 7% 7t 7bE @
A AR | Ao Az FUAE 2L AL Ushigou, A% 2 F F FHE
AR ol AFe Ryom, 53 7% &% FTF EY ABE P W WS 9
ARG BE AA BAEWe 2Age txzol /g U, TeoE 3% A7tEelde
W, A A FAE A 2 F REHE gol HolAE TS Byom, b de dEEE
76 ARG Sl gEe H2Tt A sstest 3%, 5 ALEA Foz Hrisgon,

& A% 2 FRE= FASH HelAl=
AeEE BYor g £o2E 3% 7% wolded, A% 1 % E] ‘%‘O}ZHE 78‘?%}3 l“i?i
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Table 8. The results of sensory evaluation for red bean bread made from frozen dough

during storage

Characteristics
Frozen Samples Overall
weeks i Appearance Texture Taste Flavor Color era
preference

0 410+ 411+ 432+ 425+ 420+ 423+

0.18 0.53 0.22 0.52 0.11 045
411+ 3.95+ 4,02+ 410+ 4,08+ 4.02+

0 Red3 0.22 0.35 0.32 0.52 0.42 0.78
Red7 3.99+ 3.95+ 3.85+ 395+ 3.80+ 3.75+

0.33 0.52 0.53 0.82 0.44 0.55
0 432+ 415+ 415+ 410+ 423+ 4.02+

0.14 0.55 0.53 0.54 0.44 0.38
4.02+ 4.02+ 4.01+ 395+ 452+ 3.92+

1 Red3 0.85 0.85 0.52 0.35 0.52 1.14
Red7 3.85+ 3.90+ 3.85+ 3.75+ 3.75+ 3.75+

1.01 1.52 0.54 045 1.35 1.04
0 4.05+ 3.95+ 4.05+ 4.09+ 4.08+ 4.01+

1.25 0.27 1.01 1.33 111 1.05
3.90+ 3.85+ 3.90+ 3.85+ 3.85+ 3.85+

2 Red3 0.89 1.22 139 1.34 1.03 052
Red7 3.70+ 3.70+ 358+ 355+ 3.70+ 3.75+

0.55 1.09 0.24 1.02 041 042
0 3.65+ 3.68+ 3.80+ 3.90+ 3.89+ 3.64+

1.15 111 1.02 0.53 0.82 1.21
350+ 3.30+ 3.60+ 350+ 3.68+ 353+

3 Red3 0.86 122 112 0.85 112 122
Red7 3.30+ 3.25+ 351+ 3.30+ 355+ 3.35+

0.13 1.02 0.09 0.75 0.85 1.03

D Values are mean4S.D.
Refer to Table 6.
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2w o = 3% 7%
8.10
8.17
8.24

o 2w Jes Ao F4 54

A7 EE AR (F) A AR A& FIE(FE 14.0%, &8 F 125%, 32 0.38%)S
AbEEtal, ARE A|W-E instant dry yeast(Lesaffre Co., France)Z, nl7tel& 26 A47+2] n}
2 3T AgE &5 FTFL IFAEFATY, = (AE ), Novamyl xtra

(Novamyl Co., Ltd., Denmark), SPS, 2Fd(2%24]%F), Folgde A#HES AE3HATh

b 22 WE AA Az

jud

| 4985 AA Table 13 2. on] A3

v AYe ‘4
2 B5HNE & 2 10% AEE FEA

flo

Z2 We A AHSE dE Y
5 A2FE 5%, 1094 @i 950 &9
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gdold 43 AEE 3% 7R Axsen, s YA Az F 7€ o oven spring
Bl 7} vk Novamyl xtrast Fob-g AHEste] AL & & v & o A% 42
AACCH (10-10A) 9] 34 ¥=H (Straight method)dll F3t¥.om, AWA] wrEe AW w=
mixer(th § FA 3 AHE FAF A3 YA A8E ¥ AL 3 &, T5 238 FAE 74
g 5 A& 3, 1% 458 AE mixingstd] FFRE FEF] SHAAI|AL, BE 5= 24T
o BtEth 4" ¥ESE floor times 10E7F A4S § 30ge 2 st ET|E 72w 7]
g AASHAL, 3287 st 40ToA 40-5083F F4 WE F 18T ¥F Bast). s
20TCHF] % 60%l A 60-907+ a5 & MJsta, 34-38C, 5 84-88%llA] 40-502 ~3
T 22 2EE st EFES A, AL, Hu5Y FHS fd Agetz, dHa 2 A
210C, 3} 210CollA 5 & HE &4 F FHE EUHA 255 ¥Fo F& thg dHGAA 4

Foll A&ttt

Table 1. Formula for mixing bread prepared with different job’s tears chungkukjang powder

contents (Unit : % flour basis)
Job’s tears chhunkukjang
contents(%)
Ingredient(g)
0 3 7
Flour 100 97 93
Job’s tears chungkukjang powder 3 7
Sugar 13 13 13
Salt 1.3 1.3 1.3
Yeast 4 4 4
Skim milk powder 3 3 3
Novamyl XTRA 0.3 0.3 0.3
SPS 1 1 1
Butter 6 6 6
Whole Egg 6 6 6
Gluten 1.2 25
Guargum 0.1 0.15
Water 60 61 61.5

Ycontrol : Red bean bread without job’s tears chungkukjang powder
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1 Follx 35 Ft Wed v 5TolA AL §

= g o 74A] 25CollA ST sFE w52 15g
¥ 2@ste] 100mL AeTle] P 2 A HEAE5C, 85% RH) o4 2 Az o] Bx B3
& 235

2 e

(h AE=Y

W AZE ZF AJETE 200 A3 A9 4 60-9053 slF & Hdsla, 34-38C, %
84-88%0l A 40-50% AT 2 2 w@rasla, 8 210C, o}HE 210CoA 5 B AT AA3E
24 FEHE BHA 2EE UEo] 19 WZste Zodd Wo IS textureE FA 3

o} o] HT & Texture Analyzer(TA-XT Express, Stable micro systems, Slurry England)@
=439}

wo 712, ME Zz 35cm, ®o] 2cmz FE FA7|7] 2HL plunger= 30mm
diameter cylinder, pre-test speed= 1.0mm/s), test speed+= 5.0(mm/s), post-test speed=
5.0(mm/s), return speed 5.0(mm/s) test distance= 12.0(mm), test cycle 1, trigger force
= 50(g)2 2 TPAR 3 3] ¥iEste] Ho3d BF HAE YERAUT

T2 F8L J944 8 F37] (Precise XM60, Swiss)E AMHE-stH A8 1 g& 384 F
Aol s T3 § ARsidem Z4 A¥L 33 wEste JdL FEpd FF HAR E
W ATk

(A A=

ol AT = Spectrophotometer(CM-3500d, Konica Minolta, Tokyo, Japan)2 A}-8-3}
L(lightness), a(redness), b(yellowness)zk& 43 & Hi oz Yepfileh o] ) TF o)
e L, a, b gt2 Z+zk 93.25, 0.85, 2.05 °] it}

397 WE ARE 9B olgslel B Az W E L7k 0T B @ 7



Wzk AlA Zgldgs o] Yol xS 3 F A(25T)dA 1 43t LRSI Al
3 BsAe Bl BsdAe sHlnn e 4E9Ysatel T A 098¢ oy
AR T 7=

2 W s e dEeta FHES

Bl ol &E Al Iy P.(Oriented Pony propylene)®

Fata B Aol Hol AAstRen, e Al

Txol 23 At & He ARE B vr RlEA A5

T 02 AEE BUElES st #5 B7HEEL M(color), 9] ¥ (appearance),
73

HEWOZ scoring testE: 3FYTH ¥
P

r& il nlm rl;
o g w [0 o [0 &2

3

(flavor), 7 X (texture), Al 7]|& X (overall preference)o] tidt 7|a%= EASZ scoring
test 5 @ A4HoE 1 A0S UB)PE 58 (1 £2) AR Hilste] HEEs} =o
TE 52 JAFE FES SUh MEE 289 HAEE 5 2, WE =M FAEE 1 2 3

Y, texture= B L AEE ATl go] FASEE 3]
() FALH
= SPSS(Statistics Package for the Social Science, Ver. 12.0 for Window)2 ©|-&

EFHAS EAHEA(ANOVA)KS 5193, 959¥ 91734 (Duncan’s multiple
range test) 02 p<0.05 FFollAl A E3HY] {AtE AFSAT
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Table 2. The change of proof height of the frozen dough after final proofing for 2 hours
during storage

Job’s tears chunkukjang content(%)
Frozen weeks
0 3 7
0 35.83+3.822 30.83+5.20° 29.33+1.15°
1 35.55+0.85° 30.33+1.21° 29.10+1.02°
2 34.10+1.25° 28.19+2.02° 25.40+1.21%°
3 27.55+1.08" 25.11+1.55 22 55+1.52°

D Values are mean=S.D.

Superscript a & b: Values with different alphabet within the same row were significantly
different at p<0.05 by Duncan’s test
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Table 3. The changes of specific volume of mixing bread during storage

Samples
0 3 7

Froze

0 1 2 3 0 1 2 3 0 1 2 3
weeks
weight | 167 | 1900 | 1833 | 1933+ | 1533+ | 1833+ | 17.00+ | 17.67+ | 1600+ | 17.67 | 1600 | 17.00
() +0.01° | +021* | +1.02° | 312° | 0.05* | 202" | 211* | 1.35° | 1.05° | +235% | +3.05"° | +355"
volume | 69.33+ | 109.33 | 98.67 | 10167 | 5467 | 82.00+ | 78.00+ | 50.00+ | 60.67+ | 64.00+ | 60.67+
(cc) 210° | +3.85° | +205° | +1.35%® | +1.01° 255" | 215" | 215" | 235" | 415° | 3.28°
Sp;’“flc @ 576+ | 537+ | 534+ | 356+ | 453+ | 454+ | 442+ | 311+ | 344+ | 399+ | 357+
olume
V(CC /r;) 051° | 027° | 080° | 034" | 0.08a | 028 | 007° | 027 | 029° | 036° | 022°

D Values are mean4S.D.

Superscript a & c: Values with different alphabet within the same row were significantly
different at p<0.05 by Duncan’s test

() &% 323 £ Bt 3% A 2w

¥E A 71zbel] wet txTok 85 A= FUb S ol &5t Axd W A=
W3l Table 4943 2ok tix7 3 &5 A= % FJ7F wFE o83 AFS B W3
= Az gdd % 3% 7%A 85 AEE =93, 7% AEE T Hla] A 5u) ol &
zfol & 315} Ws A% 23 REE T "8 3% AEs A 4u), 7% AEE 5 w2
F AR BERA ARe =2 A4S Bt A% I3de] Fbel wE 3FF9 AEE 3%
A&7} 1’415% of Hls} 21, 7% Al&EE AL 3 wiE FUlstAT o]t *‘ﬁoﬂﬁ e%% A=

o FH7F vl WE AEolA glutend] Fxo EHH E4E A ste Add ZIdsk=
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Table 4. The changes of texture of mixing bread made from frozen dough during storage

Job’s tears chunkukjang content(%)
0 3 7
Frozen
K 0 1 2 3 0 1 2 3 0 1 2 3
weeks
Hd 391.60+ 835.67 67613+ | 1284.57 | 1175.77 | 196590 | 2229.97 | 2752.10 1541.07 | 2270.27 | 3036.53 | 3367.73
S 271.98" +85.89 140.98 +19.81 | +258.48 | +138.54 | £94.08 | =405.85 27899 | +406.87 | +191.97 | +396.57
s
Ad 0.13+ 0.23+ 0.23+ 0.23+ 0.23+ 0.23+ 0.23+ 0.30+ 0.30+ 0.20+ 0.33+ 0.20+
012 0.06 0.06 0.15 0.12 0.06 0.06 0.20 0.10 0.10 012 0.00
S 0.93+ 1.26+ 1.00+ 0.98+ 0.94+ 0.76+ 0.82+ 0.85+ 091+ 0.84+ 1.36+ 0.82+
p 0.03 0.49 0.00 0.04 0.05 0.03 0.05 0.06 0.04 0.04 0.46 0.06
Ch 284.78 + 768.05 539.66+ | 1001.64 | 636.70+ | 939.16+ | 950.88+ | 1381.58 1021.90 | 1024.90 | 1682.72 | 1163.67
(g/s) 183.59 +393.43 88.28 +111.94 | 56.77 93.01 71.65 +129.17 +63.19 +63.19 | £528.85 | +170.02
Gu 309.33 591.72 539.66+ | 1022.20 | 67947+ | 97831+ | 1155.89 | 1630.20 1221.20 | 1221.20 | 1246.44 | 1422.44
(g/s) +207.92 +69.40 88.28 £73.28 95.44 65.16 £122.57 £56.40 £25.71 £25.71 +43.93 | £277.78
R 0.31+ 031+ 0.34+ 0.33+ 0.25+ 0.22+ 0.25+ 0.31+ 0.25+ 0.25+ 0.16+ 021+
e
0.02 0.03 0.02 0.03 0.03 0.00 0.03 0.05 0.04 0.04 0.05 0.04

Hd means as hardness, Ad means as adhesiveness, Sp means as springiness, Ch means as
chewiness, Gu means as gumminess, Re means as resilence

1

) Values are mean+S.D. Refer to Table 17.
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& W3 nAe 9%

fl

W &% 3
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M
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A7t B AR zEwe &

et £F A2 E2S 7S o2 Axd 2w 57 = Wst= Table 5
o} 2o} Az Fdole thzFol vld) 3 % AR 7% ABAA F& gko] vgith WE 7]
3 FRole & xols vEhfo] 2Tt Fdd vs) 13%, 3% AEE 9%, 7% AEE 4%
Hastel zEwE W 717 5 Y Wt sz vls) A2 o2 UEsTth

Table 5. The changes of moisture content in mixing bread made from frozen dough during

storage (%)
Frozen weeks Samples
0 Mix3 Mix7
0 36.26+0.15"" 29.61+0.18" 28.28+0.15
1 32.94+1.07° 28.55+0.94" 26.21+1.86
2 33.72+0.55 28.78+0.92" 27.61+1.07°
3 31.63+1.05° 27.06+1.07° 27.06+1.54"

" Values are mean+S.D.
Superscript a & b: Vavlues with different alphabet within the same row were significantly
different at p<0.05 by Duncan’s test
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2% AT BY A7 cruste] 5] WHE Table 651 o] Az FY L gol A o
275k 3%} 7% B7b ARE BEE taTel sl sgior}, ARTelE Ael7k g9ith a
gre tzTsh Aol7k giglon, Fa9 FEE Uit b e T sl Wgrew, dE
o ghe 7% AE7H WETE dee e

Ag A%l gk hEPsE &7 FTF TFF ARSI L g 85k glick

a Zkel WsE WE AR A10F 2T 8%, 7% Aol 2ol7} ek

b 7e Az FURE tzr val AdzSel ¥kon, WE A% Z7el GeAE o
27 gol 37HHE Aoz usi

Table 6. The changes of hunter value of mixing bread crust made from frozen dough
during storage

Frozen Hunter value
Samples
weeks L a b dL da db dE*ab
0 49.44 21.71 38.13
+1.33 1042 +1.58
0 Mix3 37.23 20.57 26.84 -15.58+ -1.97 -5.61 20.14
+4.50 +1.78 1713 0.20 +0.71 +0.06 +3.44
Mix? 38.27 20.76 23.46 -11.20+ -0,95 -8.93 27.15
+0.90 +0.19 +0.71 0.82 +0.61 +1.41 +1.41
1 0 47.05 22.49 36.99
+1.39 +0.59 +1.31
Mix3 35.83 20.69+ 25.81 -11.21 -1.80 -11.80 15.94
+0.56 019 +0.74 +1.95 +0.69 +1.79 12.63
Mix? 3546+ 19.70 2391 -11.59+ -2.79 -13.08 17.64
0.35 +0.44 1017 132 +0.55 +1.32 +1.79
5 0 49.96+ 22.70+ 4247+
210 0.67 129
Mix3 35.35+ 20.01+ 29.83+ -14.61+ -2.03+ -12.64+ 1957+
561 2.05 352 7.64 151 474 8.64
Mix? 38.60+ 20.12+ 32.62+ -11.36+ -2.58+ -9.85+ 1556+
1.20 154 227 2.79 220 247 211
5 0 50.33+ 2319+ 4348+
231 1.02 0.38
Mix3 3751+ 2243+ 32.39+ -12.82+ -0.76+ -11.10+ 17.09+
248 0.63 322 1.93 1.63 2.87 2.89
Mix? 4227+ 20.38+ 34.40+ -8.90+ -2.93+ -9.08+ 13.24+
1.90 041 2.67 4.68 119 261 477

Y Values are mean=S.D.
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Table 7. The changes of hunter value of mixing bread crumb made from frozen dough

during storage

Frozen Hunter value
weeks Samples L a b dL da db dE*ab
0 84.89 027 19.71
11.56 10.16 +0.19
0 Mix3 66.29 5.46 25.33 -18.60 519 5.61 20.14
£2.33 +0.19 +0.24 +3.75 +0.14 +0.06 +3.44
Mis7 60.62 8.49 28.64 2427+ 822 8.93 27.15
+0.42 +0.55 +1.27 1.63 10.67 1141 +1.93
1 0 84.35 042 19.66
+0.82 +0.10 10.56
Mix3 68.68 6.09 27.40 -15.68+ 5.67 7.73 18.41
1143 +0.19 10.38 1.49 +0.10 +0.65 +1.01
Mis7 60.09 8.49 28.64 2427+ 841 948 27.39+
+0.50 +0.55 11.27 0.82 +0.44 +1.33 1.30
’ 0 83.88 048 20.47
+0.83 +0.23 +1.31
Mix3 60.43 + 7.25+ 29.56 -16.79+ 6.77+ 910+ 20.27+
14.19 1.90 1+3.10 3.51 1.95 2.76 477
Mis7 57.74+ 918+ 30.30+ -26.14+ 8.70+ 9.83+ 29.26+
0.96 0.26 0.63 0.65 025 0.82 0.79
3 0 84.62+ 072+ 21.68+
1.19 0.76 1.98
Mix3 65.26+ 855+ 32.14+ -19.36+ 7.82+ 1046+ 2358+
1.72 210 3.32 1.40 2.56 4.63 371
Mis? 58.37+ 10.50+ 33.30+ -26.25+ 9.59+ 11.62+ 30.39+
1.83 1.36 2.09 3.02 1.89 3.48 4.28

Y Values are mean=S.D.
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ste] 52 277 7P woke™ 3%, 7% AR wo7 HriEHieH, o) =
M= 277t 7P =2 ASEE Hoen o8 o2 3% 7% woldlen, Y= o

£FE wE ASR % AR 7% AR K O FERLH, AAAL NITEE T
£ g we ASE ot zelW BF] 8T FTFE 7% vlwo] £& Ao ARWL.
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Table 8. The results of sensory evaluation for mixing bread made from frozen dough during

storage
Characteristics
Frozen Samol
amples
weeks Appearance Texture Taste Flavor Color Overall
preference
0 4.35+0.82 4.2+1.36 4.45+1.7 4.33+1.20 4.2841.02 4.32+1.08
0 Mix3 4.25+1.02 3.89+1.03 3.95+1.03 415+1.05 3.98+1.04 4.02+0.87
Mix7 3.90+0.03 3.95+1.02 3.88+0.93 3.90+0.82 3.86+1.05 3.75+1.05

Mix 3 ; mixing bread with Job’s tears chungkukjang powder 3%
Mix 7: mixing bread with Job’s tears chungkukjang powder 7%
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() pH 53

EFRT AxgHE AEe pH AL 474 24z dFdxd AEE YAl
F5te] 30meshe] A=z ZAejd & ALE3l¥ e, AR 5g& FHsld S/ 25mlE 3H7}sto
343 F pH meter(HANNA Instrument, Italy)2 =73t}

3

A

() A=

Alzeol 39 A== H
(CR-200 Minolta Co., Japan)E
b(yellowness/blueness) & 53] W}

(wH FAAE

SPSS program for windows version 12.0 (SPSS Inc., Chicago, USA)& ©

A A7+= meanzSE (standard error) WERAATH ZF o] At
I

=
do
o
ox

g EAdsidlen, £

one-way ANOVA £ 3 Duncan’s multiple range testE ©]-83} p<0.05 45

A& Al

£RATY 1B AE
e QAT PHOE Sto] 1 FASHE MwstAr
® pH %73

|59 pH =74 Z3}+= Table 13 2t}
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Az v pH
FEAZ 5.32
dF 0= 522

Table 1014 BE shsh go] $RAAZY 73T pHl 5322 302 &7373
o pHET Egtth $7ATF A2 A B9 vgo] 2L5% BANY Fo WAYEY 4
o o8l UF wudel 7443 ¥ w Y¥st GRSt WsEY] WEe] FTFol YTy
3 wo] pHrt Z7heks ARe RAFUT, APl 7P pHIE FFFe] 2L Ao
Aol © AN, B 4Pl BEAZ AR pH7t o Eob GBA4A o e AoE

naFelonz 9EAz PEEY § AU A Pl € + 9ed WAskAY

Q@ A= 54

e 293 73S A8 EHME 53 d¥e Table 29 2T

Table 2. 7% WPEE Dola §RY2Fe A%

Az W L a b
FEAZ 65.45 5.63 22.08
AFH= 4840 6.96 15.87
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Table 204 Hi= uio}l Fo] WALl AT FAAZ AT ol ¥ =& e
el #de g s FAHAZ AT SFEHF AT vs] 9 g =@ "o 7}
7he FEHE uo] 2 AEAHEL B #5HI AT Fig 2014 AT 4 g0

s2Mx AT 7Tt dFAE £ AEIFEAD dAHezg ¢ =4 HUHHAA. ©
T Folu B2 F AT A 2 VIEE Aol UEWA Fdou A7 A¢ EUx
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Table 3. ®lj ]

A4 3
H1E 30 15
A5 20 ]
=8ad 20 100
A & 40 _
= 2 }
uhd 2} 1 ]
e 100 100
43¢ 2ES JUME AAF e vie FEE AMSS WUFE 100g, HE 30g, A® 20g, &

9 20g 4£F 2g AT g vhdeby 1g& Tl M Aem, IFY pwe B

B A= %4"% AT, YT FFY BLL WihTo shel 247k 10, 20, 30 &
40%(w/w) FZoz A7 T3 neugHT e TES ALSEY A2 HPP uls
1% 100gS 712 wigu| 2 stgen, 52 Axd

pLudAZE TE 1003, HE 158 <
AEE H7tskA a%‘” AL Hzroer 331, A¥ee 52 Azxd AFFLE 1239H
5,10, 15 2 20%(w/w) $Fo2
& Fig 3o Yepdidoh A#FE WHE, 4%, 2213, &5 A
FJHZ eI Al#RS 254 gorin 1E2A Ao FE T
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Cream Mass M| =

Tk
L]

Xl

3+

P - |
()

Baking

o 7)o "7HE, vidEd A= 2Es ¥3 74 5313l & Tmo] nl2x GTE 4
A 4% W ael A 1412 ?%Zl 171@ FAAZ A £ (80"40*20mm)e] 40g% ol 160
= eEdA 1283 T g vhe dedA um W 3 Fo A9 ABE 0|43}
et

¥4 8 Bare] AzHWL Fig 4o JERRQT ASE BlES LnFe Ym oFFEA
WESo] = AEZ BoZT) oldA AzH AFd TeugH HYH TEL Yu 1=
A Hol F the, AFE(B04020mm)e] T W ol Ao 3087 Y I Fo] A<

AR 2 AHEsH
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43}lo] Lgk(lightness), agk(+red/-green), b7L(+yellow/ blue)oi W—E}lﬂ ATH. /‘}%1} A
e 129726, a=-0.07, b=+1860]Q0.05 7+ WL 33 wiEsle] Jo PR TEAXZ U}
R AT

AP 55 30mLE @1 59 vl HIES YL o
go sk FAQ H](g/mL)E AASIA{T. pHE 895 5g3
o] 7H(Whatman No.2)3F oS pH Meter2 =743} t}. Ht

Hie] 2¥]= Hsieh &3 Park 5o W o8] A=A ofv] FA7 FAH Sl=
= BT FU) v UEE gugls u%% 87 At 22

% & ]l
i FYE %71011 +%‘° 49} 7&0 Ao Aedxr FAS
o}

H1AA (em®/ g)=To-T:/Ds*We

To2 &7]sF F29 FA, Tve &7], F4, HA=F EF Z7t vle FA, Wee Z=38 &
g7} vhe] A, 283 Dse F89 T (g/cm’)olt).

() el =2z =4

A z3k nvte] zAH7ZHS Texture Analyser(TA-XT2, Stable Micro System Ltd., Haslemerd,
UK)E A}&3le] TPA(texture profile analyzer) parameter2 Hardness, Fracturability,
Adhesiveness, Springiness, Cohesiveness, Gumminess &3 ChewinessE 335l YERAS)
oz AT 22 103 RiEste] 43 3he Bagd REAAE UGERIT old AgE=
7z, MZ 20mm=zZ sl miged g A7l F 25mm cylinder probeE AF&35he] 103] 1t
Bale A5ttt olm) EA2AL pre-test speed 2.0mm/s, test speed 2.0mm/s, post test
speed 2.0mm/s, test distance 5mm, trigger force 10g2. 2 3} T}

() BEAA

2
o
o,
l"‘]
o[r
oY,
S
>
i
—
(e}
of,
. 1o
ot
I‘i
i,
n}L
S
>
fo
r{o
mln
o
=
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m
1
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ol
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A2 JER) S

A

h:
A=0° 2 Duncan’s

3 7

tgom A}

°

olg3ste HIEI} BE

o3 ANOVAZ EA4

Foich
L5

°

=0
=

A=
Table 4¢] e AT

°

44 4
=

1}

1ok s 1o s

o]

i

)
2 73 SAS package(version 9.1)

=

o

boh - 9%, o} oF
@h AR

multiple range testZ A A]

IERA ¢
O "5,

o

(8/8)

<
A
__o_.h

oil

TFEETE(g/g)

2.76
299

1.71
3.30

YR o 263

U7t
&2 330g/g%

~B &
T a3

‘cq

B gl
=

A

)
~
o

__o_.h

12 glelA 4ol

=)

[e]
T

AHEE TRTE Aol d A 12%1 B

12 UERRT

4 2o vetd 232 A4 AN Ol Fe= 58 5

sty A=z

= 27

tel 242k 0, 10, 20, 30 1)L 40%

=)

2 e
Bare] WHEe| ¥ FFL Table 5o e A3k o] 2z AR7ke] 2 Aol

e

[e]

gkt

ol

1 0]7]

T

T
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B ELAHTE(%) TEFF(%)
0 25.46+0.03
10 25.16+0.02
20 24.42+0.13
30 23.96+0.15
40 23.92+0.22

ATY BEE 0% AN iz Tl WHFL FRFFo| 2546%0]T AFF £LE 10%
7V8 o] HEZO A= 2516%, 20% H7FS T 2442%, 30% FH7F8 7= 23.96%

A7MeE = 2892% 2 ST BT HuMFo| FEFE w9 FE2EH

ol FEFFEY FYLY Anz UIFS £5F E

5

o] zol7} 7] wjEol "tFe] FA| 73

o, o 1o
Al
o o

oo Jo ol nfu
ol
o
fo. o
A
E
_l
Mo -
]Ill
iy

} B yrhkke 2z 0, 10, 20, 30 @3 40% H7t
T

5f 3t 51 able 63} Zt}
Table 6. ¥FZ9] W%
AT LA (%) L a b

0 7513 -0.84 25.89
10 66.54 1.69 23.46
20 60.83 332 21.75
30 57.20 448 20.68
40 50.73 531 19.45

9715 Vel = L2 0%7) 75.13, 10% 7} 66.54, 20% 7} 60.83, 30%7} 57.20 L&) aL 40%7}
507302 FFFRT HbFol FAETF Aase AT UYEIQEH ol 3FgEw
o] WAFHT TS Mg Hu 917 Wil WrlFe] FALEF Wrlh el Aol L
3 mRA 2 bzkE 0%7F 25.89, 10% 7} 2346, 20%7F 21.75, 30%7} 20.68 13 3L 40%7}
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194502 F=g2de HUhge] TS gaske A%e Uil A =32 et
1 oJEYAE AL el HY aghe 0%FE 40%71A zhzh -0.84, 1.69, 3.32,
448 1231 5312 A F7beke BEFe UEhiel A=dETe dre] S s 524
o] 7kt AL® Ve,

js¥)

@ W= dx

2% Bar §t=9] SAE dolR 7] flotd A7 EE-S UM Bare AEE FHI 2
7= Table 77} Zth HZFELS FH7PsHA &2 dlZ2F= 1.00g/mlolx, 10%E H7Fg T
= 1.00g/ml, 20%S A I8 & 1.00g/mleZ ZFe} 2fol2 Holx 2oL} 30%S A7}
3 & 1.16g/ml, 40%E 1.18g/mlZ Z7}ste AL VeRA AT

Table 7. ¥t=o] W x

BT R (%) A & (g/ml)
0 1.00
10 1.00
20 1.00
30 116
40 1.18

o AEE vl FFAFEE VR F e 74 FE WUIAE ¥ESE Bard] F
I A GEg A ¢ glom, UEvt Yow FAETVE FobA risge] Hold 4 Qla, F
A9 AA B2 AEAHo] AslEe AR duA Ut ol WEe wEeo Sy
Azt wet 2 AA Hed B AFZAFAAE FFFELY HUbge] SU1ErE dER
7 ete Aoz UEyTh ols WEe dAxEs £UETY HrlHEe] BeFE foform F
7hstdthe FH(EH)ol AT AT} LS Ao, o] o] I 2L HUlHo| St &
TE Ax7t F7kse 9L wEY FAV w9 AT TRl de Aot o3
W=l 2 F4g0] FUist Aoldfraet vl Ade] AEzgo] ¥iEe] Hro JTe F
o] x7} =olxl Aoz Al HT}

A= ETe Yrie ke pHE 5733 Z3+= Table 8ol Yehhth H=¢ 22L&
7VetA] %2 9] pHE 7.022 7MY &2 e e, F5F 2ES 10%E #HUhsk +
6.54, 20%S 718 TE 62, 30%S H7E FE 592 2 40%S FUIE P = 582
AR B2 Hrlge] FUHESE pHYLE Yol AEFS e AT

(r o

Re)
H
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Table 8. ¥I=-¢] pH

ATZELH (%) pH
0 7.02
10 6.54
20 6.2
30 5.92
40 5.82

Bare] wre] pH7F 34 £
pH7} ®7}2¢] pHEG v 3t
&9l H7bgol FUMESE w9 pHIE weldl Z:iﬁrg‘r 2l 59 u};?;g dﬂ‘& F7)

ZFo] WA FA ¢ nsEF9 {74k Do) Wtz ukEo] pHrF Yeolrta Azts 2

el Bk W pH} ol AL Y e
oz Az, ol e ATATE A

27k 2 L mAE WAL sholus] 9l FZFETY FAFLS 2k 0, 10, 20,
30 2 40%2 f] MA@ o] Barg AZsle] 243 AAE Table 99 YERNRAT

Table 9. v} B A

AZYRLAIF() HIA | m'/ g)
0 1.78
10 1.71
20 1.55
30 1.55
40 1.53

A4Y Bare] HIAIAE Y 2 AFEEL A7EFo] 0%E 178 cm’/gl0%E 7D
FE= 171 em®/g20%S HA7tE F= 155 am’/gl0% S H71e = 155 am’/gaEl i 40% S
H7ME FE 153 cm’/go 2 FITFE L] HrlFo] FLFE v YL Baste S U
Bt ol FEFF dFS e o2 FRFF| IVt HAIRE FUlstA €k
A28 e Barg baking st7] 9184 & isHAl =W sy dojuA "ok old it
AE —?—Er% Ao A A G A ZAGE S FFUIE AHSFEEA B A H o] F7HEAl F
= B2 FEL FRetn dlow uAdE 2A Frhste AoE Azgoldd.

- 139 -



@ vlel TA 24 A7

3

Bure] A7lES Z7h 0, 10, 20, 30 2 40% 2 2E]ste] Az A28 Bare] ZA7H
ZA3}= Table 100 YEPAS T 3352 Hardness, Fracturability, Adhesiveness,

Springiness, Cohesiveness, Gumminess, Chewiness2 % 77} &-5-& 439t

_11)1: ot

3

rok

Table 10. H}¢] =27+

A= Fractura- Adhesiven Springin- Cohesiv- ) )
_ Hardness . Gumminess Chewiness
A7V (%) bility -ess ess eness
0 1721.04341.2°  10.5+3.4° 13.843.1° 0.9+0.2° 0.6+0.0%  1010.6+218.9°  897.7+342.0°
10 1852.4+191.9*°  9.3+1.6a°  10.0+1.2b 0.9+0.1% 0.6+0.1°  1029.2+161.3*  874.6+159.5°
20 2145.6+336.0°  8.1+1.0* 6.842.0° 0.9+0.6° 0.4+0.0, 947.0+163.8*°  830.7+589.3"
30 2213.9+333.0°  8.1+1.5% 1.3+2.1¢ 0.8+0.0° 05+0.0°  1068.2+166.5°  806.2+128.6
40 2344.6+346.1°  8.1+2.1° 3.1+3.8¢ 0.7+0.0° 0.4+0.0° 987.2+169.7* 660.6+131.7°
ARZATN A= 229 HIMo] F71E5 5 Hardnesse F7hste 23S JERITH &
= Bwol grisFo] 0%k 10%9] Ay FolA= fFoAfolE Rolx| ¢rgkow, 20%, 30% =
23 40% = M2t FoatolE HolA gttt FAEE UEh)= Hardnesse= A& T 7/
ol uhet FFe W 53 FARY FRYF) A L wE o BuHD Yk o)
B wEe] SREFFo] ERW 0%elN =7} 7P FE& AR UpEdr) Hardnessshs
W2 FAP4L BERHE Fracturabilitys 323 B2el A7bgo) 2448 Padte 29
S VeERTE =2 22 HIeEo]l 0% 10% 9 A7 FollAE FoxtolE Holx ¢kgk
om, 20%, 30% 2L 40%E MTrel HoFolE Holx AgTh HAAHS Ushp:

Al
Adhesiveness= F=7¢ £ 7ol F7MEFF kst AFE UERAAT shAIRE 30%
S} 0%l M= FrefatolE HolA ittt

B4& UEehll= Springiness, F/d-& UER= Gumminess, 2331 FIAHES Ve =
Chewiness= EE @] FoA] Foxlo]|E& Holx] & Ao g Hol A Bt Hylgkd o

g B2 ' Zloz Al EHUL
A5 AA
A=A Bgo] H S 247+ 0, 10, 20, 30 2 40% 2 2t AFd Hd24F Bare A

<
2 Fopur] it AL ATE Table 110] JENGD ZHEFZL FEolA B3 =
A%, sl A, @, %, 2Az 2elw ANHQ JEER F 77 $BL 3tk
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Table 11. T+SHA}

B s
T =
Tl]i‘ue]— AR 7]_‘?_11:_
=] Z] kA o]
g 247} 4 o o exg A
(%) kA
0 3.90+0.99°  3.10+0.88° 6.50+0.97°  730+095%  7.60+0.52¢  6.70+0.67¢  7.50+0.53¢
10 510+0.88°  3.30+0.95° 750+1.08%  6.10+0.74°  6.60+0.84° 7.10+0.88%  6.70+0.95°
20 5.20+1.03° 6.90+0.74° 6.60+0.97°%  7.00+1.15¢  6.20+1.14° 6.20+0.79° 6.30+1.06°
30 6.60+0.84°  6.10+0.74° 5.50+0.97°  4.00+0.67°  4.80+0.63" 5.50+0.85°  5.00+0.82°
40 740+0.97°  6.60+0.84" 3.60+1.07°  2.70+0.82°  2.60+0.84° 3.80+0.63*  3.50+0.97°
=5t ANH JEEr} gaske AFE dehAt AFY 2ael @kl FHdsE 4
7 ol FAABA AR FusA ANH sETr} Dol E oz epdth Sol3
AL AR BT 10% F7H T 20% I TE F AE, Fol /5%, %] EE 2w
ARA J5Eel N foF Aols Bolx| ggkEdl olF T FTY UL 20% Frhehe
Aol 7|54 FHH AFHA SFHAAM 71 HTsE Aoz AzE oA

(h A49F Bard] 5-& 7|5yl A% B¢

O #A= 37

l

954 2R 0% Bhsd AW A4 Bardl FEES k87| Aste] w3, o= E,

F& 7o Table 129 Wigwlel Bl Az BlzT2 HAZE B
e A =3% H7H B, olBE, AXE 1931 233e F7HE C a83 H3sh o
, AEE, 2238 71 D2 PRt Az

Table 12. W) gH]

A B C D

W H 30 30 30 30

A e} 40 40 40 40
sy 20 20 20 20
2z 40 40 40 40
— 2 2 2 2
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= 100 100 100 100
=2} - 4 - 4
b= - - 30 30
ALE - - 50 50
x=Z3g - - 40 40

RAER =3, o}BE, ATE, 2F3Y

ol AuZ Table 139 R AT}

o
o

A8l AlZ%E A, B, C 22a Do =37t

Table 13. A1 55 7}k Bare] =3 %

Fractur-  Adhesiv-  Springi-  Cohesi-

Hardness g
ability eness ness veness

Gumminess Chewiness

A 2162.121461° 10321.90° 52+0.9°  0.7+0.0°  05:0.0° 975.7+92.6° 714.3+83.9°
B 2479142933  103425%  26+1.5°  0.8:0.0° 05200 1256.84214.2°  975.7+184.0°
C 2372142537  115+24%  6321.9°  07£0.0° 04:0.0* 10263+1355%  708.8+98.4°

D 2213.9+333.0° 8.1+1.5° 3.5+1.9° 0.6£0.0°  0.420.0° 973.4£150.6" 628.4£120.4°

=223l A1} Hardness= I =23 228 20% 7138 A7 7F8 @& 7S JeER)
At ob2E, MEXE 3l 2EHS F7E B, C 282 De 4% =
e AT FAEE HVbstd Ax3 Bar FlAE S5 H7ME 71 o2 =, WX
ZZ8S 7% FHRY =& HardnessZ WERJITE Fracturabilitye] ZH-$+= 47FA] A
2% §94 xjol® wolA ke

Adhesiveness= o2 =, AXE 9 2FT 9 JeFS WA o} Hx=FQ A9 ofEE, 7AX

% 283e A4 C §908 o2 BolA Qo) R4S A7 B s ofe

T

E, Ax: 9 2E5S IR De dx7ol vste ¥ S UEl . Cohesiveness=
Zatelle TS LA @ol A%k BE F4F Rfolg HolA ggtovt olEE, HIE 9 2E
& F7HE Cok De ¥ e 7T
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HFARER Zah, olgE, AXE, 2ZS L AMESte] A X3 Baré] @5 AR 23E Table

140 YeRH AT}

Table 14. A5 ZE FH7}3 Bare] &5 FHA}

A= kA=

) . ZukA Q]

gk ZA7 Al gk gk A )
kA=
A 610:0.88"  530:0.82° 730+0.67°  6.00+0.82° 630095  6.80+0.79°  6.10+0.88
B 5.60:052°  6.80+0.79" 6.10£0.88°  6.70:0.67°  7.00x0.67°  6.00£0.67°  6.30+0.67°
C  540:0.97°  6.90+0.99" 7.60£0.70°  7.20+0.79™  810:0.74>  7.40:0.84>  7.60£0.52°
D  470:0.82°  7.10:0.88" 7.00:0.82°  7.80:0.79°  810:0.88°  7.30:0.82"  8.10:0.74°

3= Efe T gasy] flst =3, R E, AXE B 2IHE FUlete Az
Bare] #554dS AR A3}, 3¢ EEE 20% Fbste Az thxT Ach vlmste] A
AHE 2 3 2ES Hrlse Axd

S 27 vedth gel JlzEsh A
23 BE £94 ol2 HolA kot Cst DE thzFol W3l
UE Ao Ho} kst o}BE, AX

TP A HF3 FEo| T2 AR HIZHAS 247 0, 5, 10, 15 & 20% S H715H
Az3 HBE Bard] A5 HAF Z3Z Table 159 veR Aok
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Table 15. ® & Bare] BH=ZA}

FAAx 7 NE%
P47 ] AR el
7V(%) & =23t A & ES =44k e
2N i

0 3.4040.97°  7.40+0.97¢ 6.70£0.67°  6.70:0.95° 6.00:0.94° 6.00£0.94*° 5.80+0.79°

5 550+1.08° 5.40+1.07° 6.00+0.82"°  6.70+0.82° 6.20:0.92° 6.10¢1.10" 6.00+0.82°

10 4.80£0.79"  5.000.67° 6.20£0.92°  7.40+052° 7.100.74°  7.00:0.94"  6.60+0.97°

15 4.80£0.92° 5.60+0.847 6.50+1.08°  6.60£0.84° 6.00£0.82° 6.30£0.95" 5.80+0.92°

20 5.70£0.95°  6.10+0.88° 5.80:0.63° 5.70+1.06° 4.70+0.67° 6.70+0.95" 4.70+0.95°

BsAA A3 FEAAE HAIZHES 0% H7HeE tizTol viste 274z HA=%e] HI7M

o] ZolEdFE o ZUEE s rle Aoz Jehigiy. 23y 5 10, 15 2 20% H7)

T7re] f-o1 A zpolw Holx] ittt ol EEE FHUIS AA"EIe= tgEA AV e T

AAZE HAIFFE FHU6IN7] W2z AlREHAZT. B eAAL HdEo] M, g9 7|5E9

ARl 7|E % BAZ H=3F9 Hrisel F7EEE daste FEE UJehjsle

|

o
Bl Rfol2 Mol gm BFAANZE FFYL 0% A7l AxH BT
thomehd $EUE FFFL 15% B AZE HYY Barh A

do
S
)
M\
(o o
f
B

§23 7Y thololEnte] AzEYL obelst Bol FPsAT

-A243%: Cream mass A|Z — EF — FA(1AZH) — A¥ — Baking(160%=, 128) — W7Z};
MR G Az > e > 4F - 97
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A= A Az Al WA ARG HALE FEAA Fol AT dd g E
600ml(2~32Q1E 7|¥)S B FAth Fo] ¥7] AlFetd 2vd 78IS 9a 4 H #F
ol o]F zuh, ¢y, Ho|WA, FuF, UFE Y 2~387 ¢ FUdoh mixHez FrRo
ZuE, AF7MEE Y3 1287 § 89 &A%

o gol $AE FTF AME 7x7x2me] Bl B J0TIAN AT BFE FF F 72
5k WEAZ(shin lab)ste] 4 zelFe) AEL AU AF A e

by
of
oxl
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() FAAH

SPSS program for windows version 12.0 (SPSS Inc., Chicago, USA)& ] &5} A3 2=}
BAstdon, ZAA3E meantSE (standard error)® WERAATE 2 ol Azghel o
one-way ANOVA £ 3 Duncan’s multiple range testE ©|-83} p<0.05 FFANA /A4

A4e AASHAT
i Az 2 2@

A 298 EFFIF gy A

(1)

N

Table 166 H7H& §73249) A4 zv g2 Berha.

Table 16. A7/|-& &F A= A Zu| s @] (%)

oL Eabll Hl} ]

ST 91.4
A 7.0
oA mlhE 1.0
F7HE 05

= 0.1

Al 100

£732YL AZF F BAAZ S 2 Table 163 o] 2@ F 4T YFueIA 2
AT B Tl 3TY AN AR ASE £ QA STk 3T AGAE As A

& AE7F 10% olde] HAE e AN Az A FA=FE oF

7 st = & ste] Aall A= 249 73 ste A7) A¥ntal ddste] FAG I
7%7F AN Az A 7P AR st UER ¢ e 9 Aoz Adsisith

ol9} o] xm AxF &F z8st7] 913 Table 173} o]

SRR FFE 2elst] AME Azxstia o] W o]8E FARS] FFE Table 179

Ry it
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Table 17. €73 =7 AN A= wigy] (@91 g & 600g 7|F; 2~32U%)

Zu] A7) v g1 v -2 v g3
5= 100 150 200
B 600 600 600
A X 100 100 100
T8 100 100 100
Fut 70 70 70
=227 50 50 50
o 3} 45 45 45
PolH Al 30 30 30
Tz 20 20 20
o) 1} 20 20 20
Zu8 1 1 1
e 1 1 1
Al 1,137 1,187 1,237

Table 1794 H<= wvio} Zo] & 600g2 7|Foz 3t Zu|d SF8H=TS 27 100g,
150g, 2005 A7ste] Z oL W OE BAze FHL s 2ol Aels Aol A 7]
B0 22 AL D & 9lg Aoz Bt

Al ATl st Ae Table 187 199 YeR) Atk

Table 18. § 532 Fakol me B35 B5%7t 2H(AE)

TE=E 2] HH 6];]—_1 HH 61;]—_2 HH 6];]-'3
sere (53 =3 100g) (&2 H =3 150g) (&EH =3 200g)
X 3.60+1.78° 5.10+1.66" 6.00+2.00°
A "k 4,00+0.82° 5.70+0.95" 7.30+1.16°

Lo~ ok} - BiRE - 9wl A
Values are mean+SD(n=10).
Means in the same letters are not significantly different (p<0.05).
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HAe e 5T FFel =255 o A5 vehve AS Fddsin. AR
g8

FAY UAE UR B 4T B ATV SR JuE D] L= BARe
51902 BF =S WAl Boa BhE $T3F 150g FAFe WAl BEsk AR A
2% A= BURAL. ® B APE AWINE BAL 57HSE wE ATz Wi
$RRIF 1505 B2 A AYR A B AW Aoz BH

Table 19. 53 =42 el wE H=ZFANY BAsH7t dH(EE)

g uj -1 uj -2 -3
see (FFH =73 100g) (&7 =7 150g) (EFFH =73 200g)
A 7 4.70+1.77° 7.10+0.74° 7.00+1.05°
3 6.30+1.57° 7.30+1.16" 5.50+1.84°
T} 4.90+1.97° 7.40+0.97° 5.80+1.87°
Zgo A7 4.60+1.90° 6.80+1.14" 6.00+2.54%
Z%74 735 4.90+1.73° 7.60+0.52" 6.00+1.63°

e a2 5uE oWy Fg
Values are mean+SD(n=10).
Means in the same letters are not significantly different (p<0.05).

= H7he] A3 Table 196 e sheh o] &F RT3 150g 2717 EE} B
2 A BAEGS A2 A9 7Y 100g AATE UF A% =R Fof 7
S7h 9 BAARGD el A% $TRTY 00g A TE AHHLZ WA B e

ol
3
U 7Eert 9ol A Bk w, 22 Az, 234 J|aE 59 HUlgEga 2R
&
Al

Y

—_—

""ﬂ-tlo

AT 150g A7 715=7F 7 =A UkEe] & 600gS 71EoR HZZAN Az
ST =EE 150ge Frbsks Aol 7 A¢3 Aoz pusiiirt

s} o] ZA"E &7 F Y AN A A5 GHE %2 FAIZ 2I= Table 209 1t
Ak
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Table 20. 5= A7/ HA AF #Fy] (%)

oL Eabll Hj g A
SEH =T 12.64
g 50.55
A2 8.40
=n 8.40
Fut 5.90
=2 3L 7] 421
o 3} 3.80
Polm Al 2.50
FaLF 1.70
o 57} 1.70
ThA T} 0.10
1E7E 0.10
Al 100

o} o] AlF Az SEHAZH AME 5 HUbelA &8 Lt =2 KA BF
2 HaE 37 Ysle] 7FEE A A=2H, AREHT e F4 ZAFH ZA AEFH Zol
A5H7IE AA St 2 AFE Table 217 224 VER) ¢tk
Table 21. =3 FFol w2 AZAAMNe #5H7 ZIHHE)

B5EA A e A= ST A=H Al 2 =R N
A 6.40+0.97" 5.70+1.49" 3.70+1.16®
A uf 4.10+0.99° 5.80+0.79" 6.30+0.82°

Lo~ ok} - BiRE - 9wl A
Values are mean+SD(n=10).
Means in the same letters are not significantly different (p<0.05).
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Table 21¢l 4 H= uiol Zo] @A B¢ Ay I3 AgF7} 645oz Fhdez 7}
A% Ho R sEyton sRATY AFE 57H0RE BE AR WA, 282 AR A
FEANE 3752 iAo FAZE o "oz yeiyt B 52 Ald ATFAHN A
g7t 63502 vud & Hoew UeEy AHY AT AdFe 41502 vuy %
Ho g HrtEglen, 7T HIYFE 58HLE BHE HAE A %g Ad ALz HUt
5 AT

Table 22. %% F5ol M2 FZYA/ el B5H7t AA(ITE)

A5 EA A A= S A =g
A7 5.80+1.14° 6.90+1.45" 420+1.14°
3F 5.20+1.55" 540+2.07° 5.30+1.06°
a} 4.60+1.65" 5.80+1.62° 5.60+1.17°
=29 Az 6.10+1.37* 6.20+1.69" 4.80+1.40°
=34 3% 5.10+1.97° 6.00+1.49° 540+1.07°

e am 5uE oWy Fo
Values are mean+SD(n=10).
Means in the same letters are not significantly different (p<0.05).

Table 220] Ve Bhsh 2ol A7 £FAFA el 77t 69802 A FA HAHALD
ge Al AT AR 57 ooz sl BAHA we $TRFY AT Aw
A=AAN AT Az 584, 56 AU A=A Aol ws| TasA B H7
H9m, T2 A7e AU AFF AT £RAFF AL 247} 614, 62402 ]
A 2L JEZEE BYom, A /EEE A AT BF 57 oldoz BF ol4e 7]
nglen o & §RARY AT/ 604oz AHoz A 2L P+E wT

oz Al AT BF BE ol ymA ¢e /SES e 7hed A9 AZH &
A=A AN NEET 2 Bom Ueh} 4ERHY HsAe BT

@ =4 374 AN WEAZ 2 29 A
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=

Table 23.
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el
o

70Tl A 24 A 7F

724

tel A2 WA FZF

S

< H23t
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o
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g
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et
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o
il

st
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il
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o 288 AN
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=

Fig 6.

4 zelg FTYAN
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=

Fig 7.
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2 Aol AMESE A= A x§ T AR TAA AlFs 2010084 o
AL (F)AAFHAA 201084 AFES A
£ Bacillus subtilis Z0-S AF&3l9th W& Axge AzES 93l
A ERArtE A LYo, 4 o

ol Age] AME-sFT

o 0

[
R T T
ol o oM o
ol B {1 d

2

4L Fig. 8o AAlstgeh. Fde] I MEste] 5-63) Ede AR
=l 4C°ﬂ/\1 24418 W T}-2 Auto ClaveE o|&

o
Mol FAlste] 5u) FEe] ol

Sy,

U

N

[y

(@)

9

>

=~

o
AR VN

o
I 4TA 244
l'%

C Incubatoroll 4] 48A]7F WaA|H &L
AzsHTh o)RE 7247 FZEHZ(Ushin lab)dt EH3 F 30
mesh®] Ao AFste] FRHIF ELARZ AT

o oy
_C>|L
2
o

ox
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o
-
1

- 154 -



. 2=z

/H]Zi L =!
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6) A= =7

GEZPW AR EW MEE EFUR (L=97.79, a=-038, b=194) 2
}&5te] EHAE zkel L(Lightness),

AZHE 9 24 GYrTEd
2 BAH ¥ Chromameter (CR-200 Minolta Co., Japan)E A
a(redness/ greenness), b(yellowness/blueness)E 53] HtE = 3lo] HA gtz X 75T

©) 71A4 ==zt

2~z =9 B2 E4L Texture analyser (model TA-XT2, Stable Micro System Ltd.,
3l Bourne (1978)o <Js| 7]&% 2 bite compressione] <3|
Adhesiveness(F-2+43), Springiness(&-& 4),
%181 4), Resilience(EQAX)E F43H9 )

Haslemere, England)& ©]-&

Hardness(d &), Fracturability (7] & A1),

Cohesiveness(-3-F4), Gumminess(74d), Chewiness(
2502 YA AT, Z71E 20510 cm(AExEo))e] U =

QT =
25 mm, crosshead speed= 1.0 mm/sec, 2 bite (20%)

Ao r 3gom, plunger
compression2 A3t

PAR=c:

=g

WEEEES:

25 gl FR/T 10 g¥&
(30x50 cm)oll 30 g2 spottin
y7tA] o] ol F AR FH35IATH

aQ

(8) WAL AR}
A2y = 37C ARZ7|7

< FH3lo FFAAISFE o
E8) A (Petri film, 3M, USA)
st CFU/g2 JeRf o).

¥ R AR 27

THH e 80C 2E & Edst ¢

USA)Z 100rpmol 4] H%
=435
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11) SAA=

SPSS program for windows version 12.0 (SPSS Inc., Chicago, USA)-Z ©]&35te] AF 2 S
BAstgon, 2 A7E meantSE (standard error)2 YERAQUTE ZF 7o ZAFghdl T3
one-way ANOVA £4 & Duncan’s multiple range testZ ©]-835}e] p<0.05 FFoA F24

A& Al

i Ay 2 uF
1) EFFTF FFA A2 AF gy 2 e HAE AL

1 w3l

=Y AZE 9T FA
(Almax-1000, (F)L4ldx), FAl

s
B AFL & 30 mesh Ao oJ7tste] EZAE

A & gL 742
10%, 15%, 20% 2 2el3 2Zel =9 WguE Table 2451 2ok $TRTF 22 FFo| &

A5 w27l gL Jiidoz A 4Psti.

A

Table 24. 73 =7

d

229 $E wF Lzl Wy

A= H) -1 H) -2 W) 33
ETHTE T 10 15 20
0| 27L& 15 10 5
A 20 20 20
] B 22 22 22
Fr3HA 1.5 1.5 1.5
A < 1 1 1
g 30.5 30.5 30.5
Al 100 100 100
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Wb a8 2 A

Ztzte] wigHl 2 AT Az = o3 g Ao Fib= Table 250 Attt WA E
o B¢ AgTE F94 Aol yEhlA Fged, £FFTE FFel 7MY = wiH-39

A FAE gol HY 'L A

w2

o
ok
[-'O
_O|L
917
o

B gl
=

A

Table 25. 7% =%

o,
)
ol
o
i
i)
2
>
K
v}
i
o,
fo
r o)
3E,
2
1

o
L 47.78+0.74% 47.46+0.19% 47.26+0 54
A a 5.14+0.01° 3.71+0.62° 5.58+0.40°
b 9.73+0.30" 7.41+0.93° 12.49+1.19°

*Values are meanzSD. Values within a row with different superscripts letters are significantly
different at p<0.05.
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(th 7144 =37

¥ 1-39) 71AA £AL Table 260] AN SAT. AE, ALA, A4, 484 2L 294
o A% XA B Gl UL ALT Pl £253 9 e e Byon, wy
e §RAY FFol LS RHon ¥ ANE YA

Table 26. &3 =4 FHe] FF& DT Lz =9 7A Y 243t
Hj -1 ) g2 ) -3
Hardness 2042.0+78.0° 1539.2+28.5" 826.1+9.3°
Fracturability 794.75+12.92° 739.80+13.56" 574.95+12.21°
Adhesiveness -174.53+13.29° -111.97+2.97° -381.73+89.39"
Springiness 0.804+0.032° 0.886+0.008" 0.977+0.009°
Cohesiveness 0.326+0.006" 0.305+0.030" 0.452+0.042°
Gumminess 666.03+18.03° 445.45+11.47" 351.21+1.69¢
Chewiness 535.35+23.35% 396.23+13.09" 344.21+1.94°¢
Resilience 0.087+0.001° 0.073+0.001" 0.053+0.002¢

*Values are mean+SD. Values within a row with different superscripts

different at p<0.05.
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CIEEE

HAdel A= Table 274 AT EFH =T 229 Tl =&55 HPAol f
dHoz gobxt ATE YehRed, AFoR vErtRe) Gl E85E HYHL o
AATIE &5 ste A4S 49T 5+ AT
Table 27. 73 =7 229 #3Fe 2 22y =9 HFAY

Hj -1 ) g2 ) -3
o] = Az (mm) 31.7+2.1° 38.0+1.0° 107.3+4.2°

*Values are meanzSD. Values within a row with different superscripts letters are significantly
different at p<0.05.

(mh) #3587t

Wi E 1~39] 2=y =of thdk #A5H7F A3= Table 280 ERY) AT

Table 28. €73 =7 229 FHFS Gest 2=y =9 AFH7 27
S ) -1 Hj -2 i -3
Al 7z 5.6+0.4" 5.3+0.6" 5.9+0.7°
=27 6.4+0.3" 6.2+0.4% 5.8+0.2°
e A 6.3+0.3 6.3+0.7* 6.6+1.1°
nt 6.9+0.5" 6.2+0.2° 5.2+0.7°
Z2HA7ZE 6.8+0.4° 6.2+0.2° 5.3+0.6°

*Values are meanzSD. Values within a row with different superscripts letters are significantly
different at p<0.05.

59 3= 978 fo4 FfolE HolA o
2 el WMers foldom o A

T =2 N
He AAHY NEES FaAE ASR UEhg

phort w2 FYHE
Byth #7HFY Gl

i
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) HE 2 mrbe g o2 AEFY wEe 2 JHFAA AL
1 w3l

SRR TTY FHE 10%2 2FAIIAL vxerbRe] dFe 22 5%, 10%, 15% =2 @
gatgen, HEe FFe 24z 32%, 27%, 22% 2 AAste] & w19 F A wEe
Frteted 7t dE Hlwskdrh. Zzbe] wj§H= Table 299 A A5kSlTt.

Table 29. HE 2 wlxrts TS @23 Az =] u gy

A&7 o) g4 3 -5 ) -1

ETHTE T 10 10 10
n| 7k 5 10 15
A 20 20 20

] B 32 27 22
Fr3HA 1.5 1.5 1.5
A < 1 1 1

g 30.5 30.5 30.5

Al 100 100 100

- 161 -



Hl g4, 5, 19 9|7 2 Mz o] AuE Table 309 AAsIGTE WAEe} AuTE X1y
FAHA ApolE HolA] gigpom, FAEe] e HE Y FgFo] 1 nlrhR o ko] we
TE fFoHez =2 s U

Table 30. HlE| @ 5712 @3e 2eld ~zdse o7 2 A%

ol g4 W5 W g1

o7
/
L 47.79+0.87° 48.44+0.21° 47.78+0.74°
i a 5.11+0.14* 5.51+0.37° 5.14+0.01°
b 14.24+0.70° 11.67+0.17° 9.73+0.30°¢

*Values are meanzSD. Values within a row with different superscripts letters are significantly
different at p<0.05.

- 162 -



(h 71A4 =43

W4, 5, 19 71AH

Z27He Table 310] AASAT. A, AYA, S04, A4, 484
5o BBolA wEhRel gel B3 MEHS FFol AL5E foHoR B e e
A o] AR HEARst 2zdse ARPL ot S4o] I AL FAY + 9

Table 31. W 2 blx7ts IFe gl sk

ul -4 ol -5 B -1
Hardness 827.2+23 5° 1329.2465.5" 2042.0+78.0°
Fracturability 443.09+19.19° 743.37+20.15" 794.75+£12.92°
Adhesiveness -0.01+0.01° -253.104+26.91° -174.53+13.29"
Springiness 0.001+0.001° 0.916+0.060° 0.804+0.032°
Cohesiveness 0.000+0.000°¢ 0.299+0.023" 0.326+0.006°
Gumminess 0.04+0.00° 485.68+54.34" 666.03+18.03"
Chewiness 0.00+0.00° 436.57+11.31° 535.35+23.35
Resilience 0.068+0.003 0.087+0.001

*Values are meanz=SD.

different at p<0.05.

Values within a row with different superscripts
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CIEEE

HAGe A= Table 320 YERRITE vl7tF9 o] =1 H
TAZZ fFoHoz v AAE Bt bk HE Y FFo] =2FE
1 HrbEE HAZAAAS JAAT = Aoz AEFH S

Table 32. HE 9 w7t FFS 22ld 2zg =9 HYPA
Hj 24 B 25 ) g1
o] = A7 (mm) 166.3+5.7° 733+2.1° 31.7+2.1°

*Values are meanzSD. Values within a row with different superscripts letters are significantly
different at p<0.05.

(mh) #3587t

vl 34, 5, 19] #5597} A= Table 33¢] A 5T

Table 33. HE % u|7te I3Fs 2es 2z =9 #5%H7F 2
B4 u g4 w5 w1
Al 7z 6.0+0.4" 5.9+0.9° 5.7+1.0°
=27 6.840.3° 6.6+0.5% 6.3£0.2°
k2] A 6.7+0.3" 6.6+0.4" 6.3+0.0°
T} 6.4+0.4" 7.1+0.3* 6.7+0.5"
27155 6.3+0.2° 6.7+0.1° 6.3+0.3"

*Values are meanzSD. Values within a row with different superscripts letters are significantly
different at p<0.05.

W4, 5, 18] B5%H7F A= Table 100 AlAstAT mlse7bFe] o] 15% < A2+
g9 7lz=r dAvbde g we Adgs BHa, wig-s5e FFHHVIZET vE AYTE
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2 =t gt R SY 2 nvtREe 5HOE FAUiske Ae] vt
2g 4

G) ER A7kl & AFe] mgnl R e AL A
1) wgm
R B2 bR 9Ee EF W0%E A5t =%

10%, 15%, 20%= At z4zke] wjgulo] wWe 7t H 4 AN
A Z-2] vjgH]= Table 34¢] ERAIT

e Arbelel 747
B A7kl mE

Sy

Table 34. & H71HL €3 2= g =9 vy

A= vl -6 Wl -7 vl -8

ST = 10 10 10
B 10 10 10
A 20 20 20

54 10 15 20

] B 22 2 22
Fr3hA 1.5 1.5 1.5
A < 1 1 1

B 255 20.5 15.5

Al 100 100 100
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Wb a8 2 A

g 6~8% Z+z} A3 A=yl 9@ @ AMrol Aul= Table 35¢] vERAQT E9
H7to] =24 AT o AT 2 AT A thh We e BYoen, AHETE A xo
2 zole Holx] ottt

Table 35. 291 #7hFe Qs 2~z s g 2 Ax

Hj -6 ) -7 uj) -8

o
el d ) d
L 50.31+0.63" 44.20+0.93" 4450+0.16"
A= a 4.34+0.24° 2.65+0.27" 2.69+0.26"
b 9.09+0.43° 4.45+047°¢ 5.77+0.05"

*Values are meanzSD. Values within a row with different superscripts letters are significantly
different at p<0.05.
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(h 71AH =343
e 6~8¢9] 71AlH 2232 Table 360 At AxE, A4, A¥E, Hd4 T &=
A 2 F7MFol =2F FYHLRE & Fe Ve A7t =555 Aol
- st dukAo g v|sErt paste AEFE BT
Table 36. &9 F71FS 283 2=y =9 7418 223
-6 g7 -8
Hardness 987.8+7.3° 2233.4+64.2° 3309.0+6.0°"
Fracturability 668.47+11.50" 716.29+15.17° 603.50+21.50°
Adhesiveness -326.94+0.21° -432.27+9.28° -214.27+35.71°
Springiness 0.981+0.012° 0.977+0.008" 0.935+0.057°
Cohesiveness 0.405+0.004" 0.402+0.018" 0.415+0.017°
Gumminess 400.54£2.51° 913.03+16.86" 1398.76+90.66"
Chewiness 393.49+3.99° 889.66+24.33" 1220.90+16.80"
Resilience 0.069+0.003° 0.104+0.006" 0.112+0.002°

*Values are meanzSD. Values within a row with different superscripts letters are significantly

different at p<0.05.
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CIEEE

w7443l ATHe Table 376 YRR 9 @vleke] Ress Aol Zatn AZ o]
ol WA ghol HoAoR WolxE RS Yrhioh

Table 37. 29 H7I#S €8st 2=y =9 HAA

Hj -6 ) -7 uj 3-8

o] = A7 (mm) 99.342.1° 57.7+2.1° 52.3+1.5°

*Values are meanzSD. Values within a row with different superscripts letters are significantly
different at p<0.05.

(mh) #3587t

Wl g 6~89) #5H7} A= Table 389 A48t

Table 38. 29 A7beFe Beld ~ze=el BERst A

554 w6 W -7 w8
Al 7z 6.840.4" 6.9+0.8" 6.4+0.3°
=27 6.1+0.6" 5.7+0.3" 5.1+0.3"
uF2) A 5.8+0.2° 5.3+0.2° 5.2+04°

T} 6.5+0.1° 6.2+0.4% 6.0+0.3"
27155 5.9+0.2° 5.5+0.1° 52405

*Values are meanzSD. Values within a row with different superscripts letters are significantly

different at p<0.05.
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Hurgoz Bo A7l 443 JEEs gasts YL Ryt AT B A
A AR 0T 69 ASE FRA/EEI} 59POR tha P JFTEE B BY b
szds Azl ATHA Be Ace BHAY. SRAFY U At FUEel zds
8 BEE I, ERE WAE BF YO AT RoA 2xds SEEE G

@ AZF Mgy A4S A wige w3 82 A AL

1 w3l

~ZAE AT AF g 43S sl 2RI L] FFL 0%} Shz 24
AAstga, Ae 2 HEHe IFE thih xjol2 Fo Table 396 AAIE wlE 9~129] W
2 474 ~zd=2 Azsd A4S 2AEEH

Hu:

Table 39. = wjgn) AL 3 2=y =9 vjEH

A5 v -9 vl &-10 v &-11 v g-12

EFHTT = 10 10 5 5
05715 10 10 5 8
et 25 30 30 27

B E 22 22 32 32
F3}hA 15 15 15 15
A4 1 1 1 1

5 30.5 255 255 25.5

Al 100 100 100 100
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Wb a8 2 A

W 9122 A2 Az sz e o 5 A Table 400 UERAIT. WA= g
< ME 1M foHe= 7 =odka, ANES g 110] 7Hg viekon, A= Fe
W3 127F fejHe s TP =2 Fe UEhITL

Table 40. ZZ vign] A& S 2ze=9 o3 9 Ax

w) -9 u) 310 W) 311 ol 12

S| #
L 48.80+0.48° 42.89+0.66° 55.33+0.82° 52.76+0.48°
Ae a 3.43+0.28° 5.44+0.01° 2.80+0.20¢ 4.64+0.31°
b 6.58+0.394 10.07+0.46° 12.10+0.68° 13.41+0.41°

*Values are meanzSD. Values within a row with different superscripts letters are significantly
different at p<0.05.

(h 71A4 =43

i 9~129] 7]A| A Z A7 Table 419 AT A= 2 ZA-AH A9 alg 117 12

7hA ] wi el AurRo=w

2=z =7 g guwdt =78 Jehfled o] F uiFve Addldezr =g =e] Atol

HFo89 2 73S eI odEtA &R SE £ 2 chﬂ—erﬂ S 5% e

2 Zole Zo| Aty sttt sk, wig 11
AP FEd Bt =& e UERAAT

ﬁ
o
Jo m2
o]o A
93:
oY,

e

o,

X,

ok

e
o,
v

il
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(e

Table 41. 2% W@y 44L 9% 2z =9 JAH 247

z7
) -9 Hj g-10 ) F-11 uj 12
Hardness 2165.5+117.2" 3904.1+61.1° 818.1+24.6¢ 879.4+4 9°
Fracturability 757.75+20.26" 721.11+14.47" 454.43+703° 478.69+8.18°
Adhesiveness  -22252+429.71°  2119.90+53.75°  -2066.12+189.13¢ 0.00+0.01°
Springiness 0.980+0.014" 3.873+0.196° 0.771+0.001° 0.001+0.001°
Cohesiveness 0.353+0.021° -0.019+0.001°¢ 1.165+0.028° 0.000+0.000°¢
Gumminess 791.18+60.25" -75.54+3.30° 958.20+14.92° 0.0120.01°¢
Chewiness 778.31+44.96° 29274423 57° 738.99+12.58" 0.000.00°
Resilience 0.087+0.006 0.167+0.010

*Values are meanzSD. Values within a row with different superscripts letters are significantly
different at p<0.05.

CIEEE

HHde Z3= Table 42¢] Yl &7 =8 £2 9 v=/bF9 gl 4L vy
113} 129 o]FAY 7t AHH L2 AA UEgt olF mlx7bRe FFol o w2 i 119
HZgol FAHez 7MY w2 AR =yt

Table 42. #Z wjgy] AAHL 3l ~xzyg =9

= HA4
Bl -9 Bl %10 ) -1 Bl @12
o]ZAz (mm) 111.7+2.1° 66.7+2.1 349.3+25° 309.0+2.6"

*Values are meanzSD. Values within a row with different superscripts letters are significantly
different at p<0.05.
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(7h) BB}

e 9~12¢] BB 7t AFE Table 439 A4 AT

Table 43. ZZF gy 2L 3 2=y =g

AsEA ) -9 Hj g-10 ) F-11 uj 12
A7 6.1£0.5" 5.9+0.6" 7.2+04° 6.9+0.3°
ZA7 6.4+0.2° 6.2+04° 7.1+0.3° 6.9+0.1°
uF2) A 5.6+0.6" 5.3+0.5" 7.0+0.6" 6.8+0.3°

T} 6.6+0.4° 6.2+0.3" 7.3+0.3% 7.0+0.6"
ZHH7EE 6.5+0.2° 6.3+0.2° 71404 6.9+0.1°

*Values are meanzSD. Values within a row with different superscripts letters are significantly
different at p<0.05.

A zAZE, G A, 8, 2R A EE T 2RE FEOA oF 119 71357 7 45
[e) 1 15 =z

19 o Az ~zdcrt AFHE AT M3 ATT Wt
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G) A5 ==dx= AF 7133 A

AR|EL e 2ZHE AF F F UMAE AHE AR, JAA 233, HAFAH 5 &

o
L 61.17+0.16 61.10+0.62
AT a 9.83+0.34 10.39+0.31
b 30.15+0.42 31.07+0.44
Hardness 717.0+41.2 812.5+13.0
Fracturability 270.09+56.09 389.30+34.45
Adhesiveness -1419.61+57.69 -1197.80+180.64
Springiness 0.829+0.009 0.798+0.009
Epe
Cohesiveness 1.042+0.010 1.155+0.070
Gumminess 747.38+49.11 939.15+66.40
Chewiness 619.52+34.12 74943444 93
Resilience B a
HZ A o5 A7 (mm) 231.0+6.6 183.3+4.0
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$T3TY B2 9 V2R A4 9= 242 A4 o AF A PEe
=9 2355, o] & AEEZ 2z 30 mesh, 60 mesh, 100 meshe] Ao] A7}3k A
col A AT 2P e B5B7HE AAske] Table d60] ek

>
|
K
>
i
vy
i)

. 2 100 meshol Aol Az 2zH=9) 2Hgo] fHoR Y B 7
ZE2 Uyl A3 o3 2ol B & U FAHAh Fig. 100 AF wFHz Az
A

o3 W& 7] 30 mesh 60 mesh 100 mesh

Z A7} 6.2+05" 6.7+0.3" 7.5+0.4°

*Values are mean+SD. Values within a row with different superscripts letters are
significantly different at p<0.05.
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6) A% #54 FIL AW Wi A

AEe] AF W FEAY FALS s Ax FAHANY A WP FAI o|lF FHLT
Q0TCNA 1027 AHstAS uf AFe 37C AZ7IE v AE 49 WIS Table 479 A|A]
3t

Table 47. 2= = AFS 37C AZ7|HE nAE 579 W3}

%27 24 74
AukAl 7 (CFU/g) 2.3x10° 4.0x10° 3.5x10°
a4 (CFU/g) ND* ND ND
*Not Detected.
AF HAFAARE AF 7LA7A dubAlFe] A ZF 10° CFU/g thel ¥E Jehgl
o, iddTS HAEFHA &FUrh IFH AFFHA %8}91% ) ~ZHE AF(FIHE F)

o
o Pl4% 4 712 435S A Wel A3 vINE 20 G AR A R
¥ A7l THAol A= F49 vl
% B & ﬁw ud =

(9 AFe 243 2 FE3E S

o
)
;)
o
o
o
)

EFRTT 2z = AF] 4G 5 AESE AR A A
EA A

)
of
)
o

s3] Fig, 110l
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7t 833 4F A4S AT AF v 2 Jhe A A

(1) wy]

H)| S AA5t9 e m Table 489

Table 48. &7 =74 B¢ ol W2 dFFzo] vy

EQSA ST A7 BANE 2 AZEY AINE Fnsel B AR 97
Hg

A= H) g1 Hj -2 vl 2+-3
EFFTY £ 5.0 10.0 15.0
e 33.0 28.0 23.0
AAE T 15.0 15.0 15.0
AT 15.0 15.0 15.0
aygE 7.0 7.0 7.0
F & 3.0 3.0 3.0
s 1.3 1.3 1.3
AEgsEed 3.0 3.0 3.0
A1FENFED 2.0 2.0 2.0
437|991 3.0 3.0 3.0
o 2E" 3.0 3.0 3.0
FAAZ dF0] 2.0 2.0 2.0
Az B2 27 1.5 1.5 1.5
O] AE ol 7| 2Bt 1.0 1.0 1.0
gy o] 2~ 0.8 0.8 0.8
L7 FEEE 2.0 2.0 2.0
A <A 2.0 2.0 2.0
I EFZYLEE o UEF 0.2 0.2 0.2
Tz 0.2 0.2 0.2
A 100 100 100
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HAE ghe Table 4991 AASHATE WAES B SFAT kol
Fha4E foldoz o o g ndn, A4se A
2o A7 el weh feldon oA Frsts AnE A

rlr l'g

Table 49. &7 =74 &% ol w2 ¥z A=

Hj -1 ) g2 ) -3
L 85.31+0.24° 83.77+0.10° 82.57+0.15°
a 0.80+0.11°¢ 1.04+0.09° 1.30+0.04°
b 12.03+0.12° 13.16+0.14° 13.87+0.10°

*Values are meanzSD. Values within a row with different superscripts letters are significantly
different at p<0.05.

5 249 FEe] ghe Table 5037 ATk $FAFY Bwel 37}

2 g Byt ol 3Y WA B4
3574 2eel gFo| WEsrs doHow
3

T =
H Ao=® wodn

[0

Hj -1 ) g2 ) -3

A% (mPa - s) 441.0+7.0° 72.0+4.6° 34.3+3.2°

*Values are meanzSD. Values within a row with different superscripts letters are significantly
different at p<0.05.

7 A7 2 R

& 1~39] B5H7l ZFE Table 519 AA AT BSEA FE =
JZEAA S$EAZH Edo] o] 2Lo4E Jaxr) dAss APE RYch wakA &
A 22 §FL 5%=2 AASe Aol 7 vtEAste ZES AUt
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Table 51. &%

Al
ol
S
s
ol
ol
2
R=)
i
o2
o2
5
K
o

597t 23

rJ

554 uj -1 uj -2 i -3
A 7 6.2+0.5" 6.0+0.4" 5.9+0.5°

3 6.7+0.7* 6.3+0.2° 5.8+0.2°
Azt 6.9+0.4° 6.2+1.2% 5.8+0.6°

Bt 6.4+0.8" 5.9+0.2° 5.7+0.6°
Z2HA7ZE 6.7+0.3" 6.3+0.1° 5.5+0.6°

*Values are meanzSD. Values within a row with different superscripts letters are significantly

different at p<0.05.

v FAES] 3F Wt @2 AF] wign 2 JEAAR AL

(1) wy]

EFRTT B2 FF2 5%E AL

47 5} th(Table 52).
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Table 52. ®A & 3k W3l u}

i
o2
o2
5
[kl

(o3
=
%
e

(%)

A& H) -4 v -5 g6
ST = 5.0 5.0 5.0
R 31.0 31.0 31.0
A 13.0 10.0 7.0
R 15.0 15.0 15.0
aygET 7.0 10.0 13.0
Sl 5.0 5.0 5.0
nsE 1.3 1.3 1.3
AAEEEEY 3.0 3.0 3.0
I1EEIGET 2.0 2.0 2.0
A3 7|94 5.0 5.0 5.0
o 2~ E 2 3.0 3.0 3.0
TAAZ %ol 2.0 2.0 2.0
Az B2 27 15 1.5 15
o] AE 7| BT 1.0 1.0 1.0
Bh o] 2~ 0.8 0.8 0.8
LATFEEE 2.5 2.5 25
A 1.5 1.5 1.5
YR FIZYLEE o VEF 0.2 0.2 0.2
T2 0.2 0.2 0.2
A 100 100 100

awEe] G 31%2 ARAYL, ALY FFL A 13%, 10% 7%, T3 AL
W GS 42 7%, 10%, 13%2 DA £ WF 139 Hs) PR, L1709,
£TFEER FHE M ST AAGY $RE T AT INE, L1022
Fol $RATF SHY FL T FAAAE 48 T F 9t Row BUHAL
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2 A%

Wl 4~69] AT AT Table 530 A SHATh MAES Azl A9 A2l Fo7
e e YERigTh

9 ZFolg UEhiA] ggtom, FAEE WG 494 FAHOE Tha

NS FF Mol GE FUrzo A

Table 53. §
ul -4 ) -5 uj -6
L 83.59+0.25" 83.32+0.13° 83.29+0.11°
a 1.22+0.08° 1.22+0.07° 1.33+0.06"
b 11.50+0.30° 12.45+0.24° 12.0040.13°

*Values are meanzSD. Values within a row with different superscripts letters are significantly

different at p<0.05.

G A=

o] AEx= Table 540 ERAAS. i 47F o152
&6, Wi 59 ro2 HETF =T

vl -6

w5

1° 33.7+2.3° 55.7+4.2°

HE(mPa - s)

*Values are meanzSD. Values within a row with different superscripts letters are significantly

different at p<0.05.

597

el

(4)

g 4~69] WpHOo 7 A2l o



Table 55. A& ¥ Wslo] ©e gzl Bsusl A

A5 EA ul -4 ul -5 ul -6
Al 7z 6.3+0.5 6.6+0.4° 6.5+0.3°
3F 6.3+0.3" 6.8+0.2° 6.40.1°
Azt 6.6+0.5" 7.8+0.3° 6.9£0.5
m} 6.5+0.5" 7.3+0.3* 7.0£0.2%
Z2HA7ZE 6.6+0.1° 74+0.6" 7.0+0.2°

*Values are meanzSD. Values within a row with different superscripts letters are significantly
different at p<0.05.

4729 B3 AYTE F9H Folg Hol GAT hE BSEHE 1T o AT 59
NEET E S5 AR UEhgth mebd $RATE UL A BAS 349U
g AZY W o M AzsE Aol Y HFAY Aoz BUHAY

AT BlEe 54 FZAF FAM Al 7HAE AAste A= 8 HAES SAHT Ade
Table 56l B4 53] S £l H7HE AF9] B¢ dildoz =& FHx
S UERiSE, HE 94 AdHeR 28 ZIs Btk Fig 129 ARET e d¥d F
= AFE JEIT.
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Table 56. A% 24 +zZA|Fe 4% 8 AT

AFE A AE B AFE C

L 88.18+0.60°" 79.91+0.58° 85.12+0.09

A a 0.66+0.13° 2.99+0.29° 2.28+0.02°
b 12.49+0.42° 44.43+0.38° 30.30+0.26"

# % (mPa - s) 84.7+4.0° 401.0+3.6" 236.0+5.6"

*Values are meanzSD. Values within a row with different superscripts letters are significantly

different at p<0.05.

& morzE

N\ %;6_97413

2o 24 &34 T YA e AEE M) d8 EES et &g A
S HalaA s AHE Wyogs B Ao EL BEEY =My #A3 A
T Az - AqHste Alxzste W, 2 A% ES HUISY dEFEEHZ e § Ao
FEotd Hg A¥ste W Fol Utk 2 AP HAMF wHe A AF Bl oF 3%
o] B ERSHA "z FAF A7 F 50CA 3A7F EAZSIT 30 meshe] Ao
A#ste] AP siglen, 4EF W B AF 2l AH 5%, 10%9] E& FHUhshe
HEYPEHZ 750 30 mesh Ao & & EFAXSY g st ey wE Az
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o7 A7ty

EEIEE L

ISl

17 spe wole WREATh nhehA
4% 7y

°

o Bsel A
191tH(Table 57).

=
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el
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]
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=
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Table 589
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]
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FA5HAT
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&
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> =49 T3
30 mesh @}

el
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7} A8

1) A¥8=4 : A7 8H 7I24E FANY £FF Jid 2 Agdd HokE Slst
o B 23pdEs WAATE SR TZEES o83ty AxE FI)Fo S4xYE F
TR Lol LAA ol A3 FH Y tolojEg W B €H AFAFEd HAe &
s HIHe

(2) 71E24]0] : AIN-93G diet(xA9} &F 7.0%)

Q) A¥FE : SDAFTLE HaAFo| 80~90gH = FAHAAFE 60ntz] AT

Table 1. 23 47

Group A 2§
(n=10) A8 17](6F) AR 27](47F)
N 712.2]0](92%) + Lard(7%) + |2 F1%)
i ﬂzlﬂo]'q]}—%
. 718210](87%) + Lard(7%) + Zd|2~6]F1%)
AR ao)(92%) + Lard(7%) |* f:lf = E(E%) —
3 % % _g_ 2~ %
c e A iAR%) :?;ﬂgu%&; Lard(7%) + =826 &%)
- AR 2T 71 22]0)(77%) + Lard(7%) + |26 F1%)
+ SFHTFRD(15%)
; 7|82 0](72%) + Lard(7%) + 2= F1%)
+ SR FET(20%)

@) Aol : $EAFZTFED AL 2156 g/100g, T AL 4064 g/100g2 =
gl do] Ak Bt of 2v) AT =okth AMge] A 1Y @ AAFHF(1g/ AT 1kg)
01%2 & Agelx dHe] ¢ 1d DRAUAFL 547l 03go2 FAHHM, o=
S 1Y o Aol dx e 1.2%) s
£ Agellde 23 1940 (AIN-9BG diet, fat 7%)E 71220l 2 3tch A e 7]E4
olo] Ex)(lard)e} F & 2~ E(cholestero) S Zt7} 7%, 1%4 F#H| 2 H7lste] 40|59 %7
kol 15% A H s d2olg Azt 6575¢ FostArHTable 1). 437 2#i= W
/‘Hxiz:}ﬁo:] —é%%%gg % 3]_04 xﬂzﬂ ‘:r;L7]‘IT T:]_ 'E“?—:]fﬂ]' é/}jl E]% 5@—3—7@-{-%}-&1‘0]7]— ‘(_%]'
H]E’_]_—ﬂ]— qo]qgoﬂ U] —]E_ .‘:-Jj7]-~—- _,401-04 1X]H0]-7] Z\_]l ]Oﬂ %71%%‘% 7—]'7—]' %, 10% 1;_;
ERATRRE 27 15%, 20%4 TP Frketel AYdole Az 4FFL FoIg
Atk 1zPd = dgole 1RV EY B8FE APFEHIR A48T o) fEH =&E
S8 ArrEe ZFa] A7 Bl 22} 9, 18, 28, 38% X ZTu|2 HIlEAL)
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i} A Kol Ay

Mz

ATFELE 8T FINFS FTFELTHIA Y ARIAFE-S Table 29} o] d7F&
401~413 kecal/100ge 2 W]t Th A W§aF-S 14.33~16.39%, @ A2 18.73~23.01% H 4
2 AT 20%3F7HE(E)e] v =dvh HolHRdHES Exol 14.81%= 7HF ¥ka, A

LA ET)o] 1659%=2 7HE =gtk AEFHE EFHATIFTI] 5% F7ME(B)o]
2385.92% 2 7} =9ka, Exol 1969.05% % 714 vkt
Table 2. &7 HTAEL HIAIE Y AUt E
A 2] o]
Group"
A B C D E
o F 401 404 405 413 411
TH 8.59 923 10.14 8.66 10.01
] v} 14.33 15.14 15.74 16.12 16.39
ol & 19.36 19.35 18.73 22.36 23.01
su 897 8.66 8.22 8.13 7,64
B3 & 48.75 47.62 4717 4473 42.95
A o] A5 1659 16.30 15.54 15.93 1481
Z 4 (Ca) 2238.24 2385.92 2184.91 2119.60 1969.05
Q1(P) 796.73 723.30 680.73 719.35 686.96
"AF 7 A@ALNZRE), BEREZZTZFI 5%), CEEAZTZFI] 10%),

A
D(&EA=7 15%), B(&EH=H 20%)

I

7+ 249 2Z2H ~EHE(TCO)T FAATG) F=E Folch %Y i waste A24
g FE23 & ENSNY. 1 g9 UHERFAS HHFsS ZA A2 F 50 ml cornical tubed]]
chloroform methanol (21, v/v)&d 6 mst FHF 2 mE 7 § homogenizer
(ULTRA-TURRA XT25, JANKE & KUNKEL GMBH & Co., Germany)E Al&3te] A5
TAZAF T o] #EAE FAEE (1,000xg, 4T, 108)3}] dl&AQ chloroform FL& E4
o] o] &3t FAAY SHL = 10 W= 1.5 ml eppendorf tubed] F 3+ & fume hood
AN 12417 Bt AAAx AZl & 50 pl methanol& 7hate] &AIZTE 7ol A
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(oFAkA2F) 1.5 mE €3l 37C water bathollA 10827 ®¥Hg-A]Z1 & 550 nmollA]
spectrophotometer (Spectronic 4001/4, spectronic® 20 genesys™, USA)2 FF =2 =AH3Y
t}h. TC & HDL-C &AL 3= 500 e F 3l fume hoodo| Al 24A17F B AHAAZ A
71 % 50 ¢ Triton X-100 : chloroform (1:1, v/v) €42 78l vortexdt & 450
chloroform®. & 3] A o}oﬂ Z#o] 500 w7t F== 3 & vortexstH Tt o] £ 10 M% S5 md
eppendorf tubeo]l 3t F fume hooddl A 12A|7F AAHAZ3 & TCo 7

°F) 1.5 mE ¥l 37C water bathol] A 587F ¥H-3-A171 3 500 nmol| A 5

gl TCo TG B38 & 5%, Bos} 4D QB *
23 ¥ 2Asgc Az® 2we sdAme EA 7 F 1 g AF & chloroform :
menthanol (2:1, v/v) € 10 ME F7Iste] 4TolA 2447 ARAA A E HES FE519
T} FZ2AL gAEE (900xg, 4°C, 102)8 T A=Ae Hs) 7+ 22 A2 AL 5
S ZAVEHeR TC & TG =8 sttt

(3) FAAH
SPSS program for windows version 15.0 (SPSS Inc., Chicago, USA)-& ©|&3}o] B35S
al

o, zt 72 Azl tha] one-way ANOVA E4 & w9 thFad4HE o] &3l p<0.05
o] FFoA FoHE HAsAT
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A 171(6F) st LAY o] Fo F FEATL 417~430g01aL, 47 27|@4F)ed F=
TeDe 28I IRt ARFELAMA F9 F FEAFTL 515535527 AP
2ol 7t gtk A IIEEQ WF AFEL 576~6.10g2.2 o7t I, £EH=TH 15%
HA7FZ D)ol Tha Wtk Aol FH L 2600~2743g S 2 W]SslA L, Ao EE(FER)S EF
7 Dol 44z 7HE &AW @kAIRE AFele giglth(Table 3).

Table 3. &F3TFE LAt DAGAe] Fol HAA YFET Holagel 1)

e A
Growp? | MNAE | FRAF | FATF | Acl4AF | Aclag
2)
(8) (8) (g/ day) (g/ day) (FER)?
A 105+3.2 515+46.6™ 58642.64" | 2656£2.45% | 0.235+0.096"
B 108+4.7 535+445.0 6.10+2.54 26.47+2.91 0.246+0.089
C 107+5.8 5314405 6.0642.63 27.4342.82 0.235+0.092
D 107+3.9 510+34.1 5.76+2.64 26.81£2.93 0.227+0.088
E 107+4.7 5194616 5.90+2.68 26.00+2.48 0.23940.087

Values are mean+SD(n=10).

™ not significant

YA A@ARNEE),  BEEAIZTEI 5%), CEFTHZZFI 10%),
D(&FA=Y 15%), B&FAZE 20%)

Y 210] &4 (FER): feed efficiency ratio

* AE H/\ 19(9/14): AF17] 7HAIQ (h1gh fat diet)

w2 o] A o1(10/26) AR27] ML (EFH=ZH7M 0] F9)

* AHTFU(11/24)
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2) Wl g AN

—

N
@)}
=
b
N
4
=
=
A=)
o
-
o
H o
ol
—
@)}
=
-
N
4

of HR= A3

Groupl) ¥ %F(g/ day) XJ—%E!}A] 7}

A 17] A4 27] (min)

A 13.67+3.48"" 12.33+0.20" 1580+162™
B 10.33+3.34* 13.94+0.59" 1512+110
C 10.82+2.86 11.51+1.49 1892+686
D 10.89+2.04* 13.04+0.28" 1632+369
E 13.45+2.26 13.77+2.39 14294177

F) SIHA7E HEAHA,B): t-test,
SIAA7E A& A}Ha, b, c..): Duncan’s multiple test
NS: not significant
YA A@ARNEE),  BEEAIZTEI 5%), CEFTHZZFI 10%),
D(&EFH=% 15%), E(&FH =7 20%)
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(3) AAEHE FaZol

aAgel g Fog AF A &FH %—Er%}@ V‘om A Zlﬂ*ahﬂr F@gold mAE Oé
%2 Table 5%} 2o} A 2| # %
2 zel7h gtk AFFHA

15%F7F2D)e] EAACR Uotm, 2AXYRAE 8 %%
(A) Btk olstA udoreh % 3}
Czol D Exell Hlal o stAl 2 A th(p<0.05).

ﬁ
oL fo
A

o,
i
5 P
goa
gh
B o
aTE

O
w2 E L
E:]n
rqu;

*9

(oW

!
;&
5B
g
EE

E:
o B qr
ﬂo

O

@
_l
oai
H &
2 o

A= 9T
A A2 (g/bw 100g) FaA o] (am)
Group" ) 5
EFP RFP Z 2 A vy A% o3
A 0.54+0.19"™ 1.71+0.11° 0.60+0.25° 125.7+5.90™ 23.35+0.52°
B 0.85+0.12 1.57+0.05* 0.57+0.12° 129.4+3.30 22.68+1.66
C 0.36+0.07 1.33+0.05* 0.57+0.11% 129.0+5.34 234241 42°
D 0.09+0.05 1.22+0.17" 0.51+0.10° 127.6+6.78 21.49+0.97°
E 0.70+0.06 1.37+0.13% 0.46+0.09" 126.5+4.14 21.58+0.50"

Values are mean+SD(n=10).

Significant at p<0.05. ™ not significant

VARE ARARHED),  BREFATETI 5%), CRFAFETI) 10%),
DEFA=TE 15%), E(EFH T3 20%)

? EFP: epididymal fat pad(3 AFA A=)

% RFP: perirenal fat pad(217%433 247 5)
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E 7% dHdA eFRTFETH M £ FEH2EHESTOT F4
I = FFL Table 63 Zo] FA AU o= (IAT EFHFTFLTLH}

Aol7k AYRETZ(A) Rt gAZ =3 FITA2HEFFS AT Hoh $¥3FF
20%E)H7ETE] 1B3%EE W =%, FHAALTFS EFAIH 20%E)H7ITe] AT Bt

3%
HH(mg/g feces)
Group
TC TG

A 4.47+0.87"° 2.20+0.80™
B 4.57+0.77 2.35+0.52
C 451+1.84 2.35+0.71
D 4.63+0.95 2.61+0.41
E 5.05+0.89 2.73+0.63

Values are mean+SD(n=10).

™ not significant

VA(ZA BT ZE), B(37] 5%), C(F7] 10%), D& EA =3 15%), B(&EH2 =4 20%)

cf) Gukalo] (72 3]): TC(2.64+0.75" mg/g feces), TG(13.77+1.28% ng/g feces)
dukalo](EW): TC(1.10£0.25% ng/g feces), TG(1.91+0.39% ng/g feces)

A A olE FA% FFANA EFHTAELHIA 7 Y ded, HH, ¥ 2 EH
= 2 Table 77 2tk €% AgdsEE $5H Y 20%H 72077

ng/mL)Z} WA Z7(0.24 ng/mL)7kel §-23F 2ol A3 (p<0.05)
0.53 ng/mLﬂ "Lz zeols gldith ALz AAE 487 AUFTEE 344~495 ng/mu

ZFol= YR, EFF=TH 15% @72 (B44 ng/mL)o] 7HF wioktth ¥

20%3 15%d7F2(105.5, 95.30mg/mL)7tel , 7 57}%(83 30, 87.00
T(74.60 mg/mL)¢] o2 FA A Zo|7b VEFRTHp<0.05). 5 F
(HDL) 2 AR =AY (LDL)-Z 2HEFEE %‘Qi% 2ol 7F A
2 X

~

e AgTe 039~
3.

&

SURE:
l
m:[o
—11:1
o
_l-LJ
OZi
o

3 F[F l’ﬂ I‘N

] 2
o 8HA Ykthp<0.05). W, SFHEFF X—‘I@% dad, srtEas 5 dfas d9T
b Zpol7h flglal, dT= FI1387H2(B, Ol #2Ag Ael7t %%W(Table 8).
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Table 7. &R L A 74 ol7l A olgFo] FH €4 d&d, Iy, g%
2 gy AdFmd e 9 (9]: mg/dL)
Group? | HEE A4 Glucose TC HDL LDL TG
OUP" | (ng/mL) | (ng/mL)
A 024+ 495+ 74.60+ 73.7+ 10.1+ 111+ 79.2+
0.15¢ 257" 813¢ 14.59™ 3.21™ 338" 11.8°
B 0.53+ 441+ 83.30+ 72.0+ 11.1+ 10.8+ 75.5+
0.62% 1.69 8.11° 12.32 213 230 11.2°
C 041+ 446+ 87.00+ 81.0+ 12.0+ 121+ 734+
0.28" 233 6.32¢ 17.99 3.74 256 10.5°
D 0.39+ 344+ 95.30+ 75.8+ 11.9+ 11.1+ 69.9+
0.28" 131 838" 12.63 3.73 1.66 11.0°
E 077+ 431+ 105.5+ 71.2+ 11.3= 12.9+ 64.8+
0.51° 225 10.54° 16.42 2.67 451 7.20°
Values are mean+SD(n=10).
Significant at p<0.05. ™not significant
YA A@ARNEE),  BEEAIZTEI 5%), CEFTHZZFI 10%),
DEFH=E 15%), E(&F3 =73 20%)
TC(total-cholesterol): &= 7 2H| & TG(triglyceride): Z/d A5}
HDL (high-density lipoprotein cholesterol): 18 & x| ¢t Zg 28| &
LDL (low-density lipoprotein cholesterol): A =@M Z g ~HE
Table 8. €7 45447 40l7t LA MAo] Fof U FFALFA WA= 4T
YA Z(CBC)?
1)
Group RBC WBC Platelet Ht Hb
(x10°/ ) (x10°/ ) (x10%/ t) (%) (g/dL)
A 9.24+0.23" 11.01+2.85% 1443+180™ 47.2941.45" 15.26+0.67"°
B 9.28+0.42 12.36+2.48° 1433208 47.58+1.83 15.2940.63
C 8.87+0.50 8.78+1.32° 1305493 47.04+3.20 15.32+0.79
D 9.06+0.64 10.06+1.37%*° 1296109 47.82+2.88 15.58+0.90
E 9.38+0.51 11.01£2.07*° 12631268 48.87+1.40 15.79+0.39
Values are mean+SD(n=10).
Significant at p<0.05. ™not significant
AEE: ARAYNER),  BEEATAT 5%), C(EFAITZTI) 10%),

D(&

32 15%),
JCBC: RBC: A8 3, WBC: ®&, Platelet:

E(&

2= 20%)
& Aok

=11/
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A
) H7bAole] dEFS 405~417 kcal/100g, X HF-S 12.04 ~14.05%, ©hed 2

= K¢

AREH 0 EFHTHFY), BD)ol fF wiHFa AA, E¥d 5 A, dE
g g ez mxe TS HristAth

dPFE : SDAE, HTAFe] 80~-NgH= FALHE 60vte] TAF

Agaoe] 1 B AFoAe IAHE 184 0](AIN-93G basal diet)E 7] 2 o] (A% 7%)
2 sta, AFUeT)E 7140l %Z](lard)Q]- ZH2EHEE 4 7%, 1%8 TFHE
HA7rste] AHolFo FALF] 15%7F HESE st 6575 LA A oS FAst 4
A20e SFATZ(FI, 2L 3, 6, 9, 12%4 Z2Fu)(weight basis)2 HA7}ste] Hel
2ol & 453 F o3t tH(Table 1).

AP olo] AW E

20.46 ~23.67%, 3

EFASAGFI), E)= 3,6, 9, 1294 FHWE JUIY dgHeld £FFTH(FI, £
1.0 KeR
[ T
H

6.92~7.28%, EF<=3} B2 4955~5269% 2 W54}

Table 1. A3 A A

Group ;—(—] E] LH 'g—
(n=10) A4 17167) A9 2710%)

A 7|8 2 o] (92%)+Lard(7%)+2 8 28 =

(%)a( ARl 2 7)
H3%) + A A 0] (97%)

71824 0](92%) + Lard(7%) +
ZY~HE1%) = (LA A o])

willle!
—u
N
M
e
g
A
+
]
X
ok
1>
£
%)
—
2
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Table 2. A@Alg o] AutFR (&4 : g/100g)

Gowp' | (A% | 4w | Av | wwa | aw | asss
A 410 6.30 12.77 21.34 719 52.40
B 415 6.31 13.67 20.54 713 52.35
C 417 6.27 14.05 20.46 6.92 52.30
D 410 6.54 13.02 23.67 722 49.55
E 405 6.62 12.04 21.37 7.28 52.69

*A: 77|(3%), B: %71(6%), C: 77](9%), D: S=9=F(12%), E: AR 0]

b 2279 FZ# 2Y & (total-cholesterol, TC)Z} FAd A "W (triglyceride, TG) =& F43}7]
& Folch %Mol Wyle 44, Heste] A HEL 23 & BAsIch 1 g9 7 28L
#Hale] ZA A2 F 50 m¢ cornical tubedl] chloroform : methanol (2:1, v/v)&<% 6 niet &
% 2 m= 7}8F & homogenizer (ULTRA-TURRA XT25, JANKE & KUNKEL GMBH &
Co., Germany)E AM8-st L8sHA TASAHTE o] #EAS A4EF (1,000xg, 4T, 102)
slo] st H < chloroform & E49] o] &8t FAAY 4L §5d 10 s 1.5 ml
eppendorf tubed]l # 3+ & fume hoodoll Al 124]7F B¢t AAAZx A7l & 50 0 methanol-S
7Vste] &3AIH T o7l E4AY (ASAN Pharmaceutical Co., Ltd, Korea) 1.5 m{E YWl
37°C water batho| A 10&7F 984171 3 550 nmof|A] spectrophotometer (Spectronic 4001/4,
spectronic® 20 genesys™, USA)Z T3 =2 =319t TC 2 HDL-C 242 3= 500 u
S FH3s}Y fume hoodd|l Al 24A17F B¢ AAAZ AlZl & 50 ¢ Triton X-100 : chloroform
(11, v/v) A& H7Iste] vortexdt F 450 ul chloroforme 2 3| A 3ste] FFFo] 500 w7} =
5= 3 = vortexo}‘}ii} o] €4 10 = 1.5 nl eppendorf tubed] #H3+ T fume hooddl A]
12A17F A AZSE & TCY —?— A4AY (ASAN Pharmaceutical Co., Ltd, Korea) 1.5 mlZ
Y3 37C water bathol|A] 587F 8F8-A17] & 500 nmo|A] SF & =AY}

¥l TCS TG 3
5

Fe =
2% 3 BAsT. Azd 2

o

)

R

S

>

1y
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o 2
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=
r‘—r’ —lolt [[.]lO
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() AsstA EATH

Table 3. AA#AA A}

Item Method Sample Reagent Analyzer
TCY | Enzymatic method = Serum Cholesterol ADVIA 1650
reagents
HDL-C? | Enzymatic method Serum Direct HDL- ADVIA 1650
cholesterol
LDL-CY EIA” Serum LDL- ADVIA 1650
cholesterol
TGY Enzymatic method Serum Triglyceride ADVIA 1650
reagents
Insulin ECLIA? Serum Insulin MOdul%rl%?alyﬁCS
. 7 Human leptin | ¥-counter(Cobra 5010
Leptin RIA Serum RIA le Quantum)
Glucose | Enzymatic method Serum Gluc.o > ADVIA 1650
hexokinase

)TC: total cholesterol.

YHDL-C: high-density lipoprotein-cholesterol.
JLDL-C: low-density lipoprotein-cholesterol.
YEIA: enzyme immunoassay.
TG: triglyceride

9ECLIA: electrochemiluminescence immunoassay.

JRIA: radioimmunoassay.

@ SAAY

SPSS program for windows version 15.0 (SPSS Inc., Chicago, USA)-& ©o]&3le] AFZAE
Ao, BAA7E meantSD 2 YERATH & 29 AFgkdl th3] one-way ANOVA
£ % Duncan’s multiple range testE ©]-&3}a] p<0.05 o] FFdA FoAA AHL A
Al stk
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43 27|@F)ed EFATAHIIA 39 F FEATL 5048~-5376g02 ol7h §IN

JFEL 639~684go 2 o]zt QATh Aol HHFL I 3, 6, 9%
2R2F 12% B7FEE)T F9% 2ol7h YATHP<0.05). HolEiE
028 W2 =tolE Q1A THTable 4).

|
3|
Z
flo
(e}
N
(@) ]
{

Table 4. ¥ RFFF7), ¥ Aol nARolS FoiF A 4354
Holagol WAL 9

Group” NN A F ZB8AF ZA % Aol A F Xolag&
(n=10) (8) (8) (g/day) (g/day) (FER)
A 108.9+3 4° 537.6+39.1° 6.84+1.97™ | 2534+1.75" | 0.27+0.09™
B 104.4+4.2° 516.6+27.4° 6.54+2.07 24.21+1.80° 0.28+0.09
C 106.0+5.6™ 521.8+52.7* 6.67+2.13 24.79+1.75% 0.27+0.09
D 104.7+5.7° 504.8+46.0° 6.39+2.02 23.86+2.11° 0.27+0.09
E 106.4+7.8% 522 4+41.4° 6.65+2.19 26.96+2.73° 0.25+0.08

Values are mean+SD(n=10).
) A2 B sHAE B5%TEAA FARTE S(p<0.05).
ns: not significant(F< 2}7} {12
VA(ZAZT), B(FF) 3%), C(F7) 6%), D(F7] 9%), E(&F3=73 12%)
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(2 v F FFAAE

HH‘?E%‘W% A A A 1719 A7 2719 A7 4FA 0l AF=H 6nEE Y
A9 17)19F Ag27]9 Wi FEFS Y ZEA)NAHE F9
3l t&ﬂd_, EEATZ(FI), £L) AVtTdMe BAZez FUtstgn. A32

& ‘4%75}%713% A7FEB)e] A¥Ts FYshAl Bunh FHdole &% A§ 125~129
g = 21.5~235 cm& ET¥ CEZHo #<3 Aol7b Utk

(p<0.05). Ao Hz 297 Z8o] w2 FEFATY AS AR IR Y=2F
F716% H7F(Q)el 7Fg ®w3kn, §FF =TT 12%F7HEE)°] 7HFE =R (p<0.05). FF A
e 1,429~1,8928 02 EF¥ CFol 7B mEAY =3 F94L8 gl

Table 5. @ ¥ A7), B2)o] nAFAE Foig AA] WAFH FEHAA
7ol WAL A

Grouw? Hj| ¥ F(g) 2332 0] (cm) A5 HA 7 (E)
P lae v [aw o1 an 94 |[gauza |9auss | Baaz
A 1537+ | 13.77+ |125% 23.0+ 441+ 2,021+ 1,580+
3.26* 2395 11090  [152° 40.0° 156™ 162"
828+ 1440+ |129+ 27+ 435+ 1,947+ 1512+
B 0.15* 042% |7.30 2.66% 64.3%° 715 110
c 1047+ | 1117+ |129+ 235+ 420+ 2311+ 1,892+
3.95N° 048"  10.34 142° 83.4° 670 636
D 812+ 13.60+ |127+ 21.8+ 454+ 2,086+ 1,632+
1.80* 3.24%" 11178 0.97% 61.4%" 373 369
e 769+ 1226+ |126+ 215+ 503+ 1,933+ 1,429+
0.27* 1185 414 2.50° 30.5° 174 177

Values are meanzSD(n=6).

F) SIHA7E HEAHAB): ttest, SIFA7E A& AHa, b, ¢..): Duncan’s multiple test
NS not significant

VA(ZAL N ZTE), B(EFEI] 3%), C(F7] 6%), D(F7] 9%), E(&EH =3 12%)
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(B) B71FA Sk AALF

F71%
p<0.05),

P

T
T

= (RFP)Z-A|

FAE AFEF7) 6%H7FZ(Q0l F71 3%H7MEB) 2ok fFolstA =i%a

F71FAE BAAQA Hole At AR A9 A GA X ) = (EFP)F-A

T(A)ol 7V =oka, F71 9%H (D)ol 7 ‘%‘ UTH(p<0.05). 417 2] v

=) 6%7@7 Qo] 7FE =z, F91 9%H7tE (D)ol 7HF Ekth

(p<0.05). ZAA e mAWzFe] 012g0 2 =¢a SFXF = 12%H o] 0.09ge2 7}

v}

ol

=

A

% k9}th(Table 6).

Table 6. &5 A (F7], &Hd)o] A4
Fol nAE= 4F

olE wold AH AIIFAS} AAY

(&l g/ A F100g)

Group” 7157 A A v F

(n=10) 3 AR H) g P EFP? REP? | Brown
A 4.04+0.41™ | 0.33+0.02° |0.18+0.04™ | 0.32+0.03™ | 0.95+0.16% |1.24+0.25® |0.12+0.04™
B 4084041 | 0.34+0.03° | 0.19£0.04 | 0.32+0.03 |0.83+0.13" |1.29+0.29°" | 0.110.03
C 4.1940.38 | 0.37+0.04* | 0.18+0.05 | 0.41+0.31 |0.89+0.25" | 1.35+0.31* | 0.11+0.02
D 4.01+0.42 0.34+0.02" | 0.17+0.03 | 0.37+0.12 | 0.73+0.20" | 1.03+0.40" | 0.11+0.02
E 3.98+0.48 |0.35+0.02" | 0.18+0.02 | 0.33+0.05 |0.81+0.13" 1.33£0.30"° | 0.09+0.02

Values are mean+SD(n=10).

) A= e QWA 95U

ns: not significant(F< 2}7} {1-2)

Y EFP(epididymal fat pad): &2

]—xﬂ X] l:lo]—_\j]] A=

? RFP(perirenal fat pad): 214FH 2o =

VA(ZA W ZT),

B(-7]

3%),

C(F7]

6%),

D(57]

Zol A HelZ7h 3L&(p<0.05).
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12 F998 FHAA EFHTZ(FI], A7 xF e FEH 2HE

1A= @& Table 73 o] FA A Aol7h UAATH(p<0.05).
Z, 2Z9 2823 pAMY Tl 987ng/g liver tissuel 2 7P =941, &5 FH(F
7], %) HrlgEd wet TCHHS F7HEES B, S4A% FF 94 2l zT
o] 35.86mg/g liver tissueC 2 7} =91, AP TS SFATZ(FI], B9 H7teFd o
gt TG3&ol Frtsle BAE&S YEPATH(p<0.05). 3H, 2o AAFTEE B FIFH2HE
(TO)F =S TAYNZZ(A)T &FHZF 12%A7MEE) ol BAARYD o7 AR
AHTO) FFS TAAY x} 17} Oi

=z 12

oF 48% 9ol =dT.

Table 7. €3 AFR(F, ¥dol TAGHolS FAGF AA B=F3} FuF
AAgF A= 4

Group” X2 (mg/g liver tissue) W (ng/g feces)

(n=10) TC TG TC TG
A 9.87+1.97¢ 35.86+6.16" 6.25+1.70" 2.65+0.52"™
B 3.72+0.79° 23.58+3.99% 5.34+0.74% 2.82+0.34
C 4.63+1.12% 23.01+4.56° 5.70+1.11% 2.84+1.05
D 5.57+0.92" 26.65+3.53™ 5.24+0.95% 3.17+0.94
E 6.32+1.44° 29.12+3.49° 4.94+1.05° 3.93+1.44

Values are mean+SD(n=10).
F) M2 g2 SFHAE B%FEAAM FAxrt 9e(p<0.05).
ns: not significant(F< 2}7} {1-2)
YA(ZAWHZET), B(F] 3%), C(F7) 6%), D(F7] 9%), E(&EEH=ZT 12%)
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6) @4 AsstA

A ANA EFHTFFI1, %%)@7}@‘017} dAy Jded, P4, T
2 ¥y AdFzo] nAE YT Table 87 LT} FF HEEE 53T 12%H7T
0.77 ng/mL)o] TA|WThZ7(0.24 ng/mL) BTk Eﬁ]&}og }u}( <0.05). é}ﬂzxqolx}i %}
7 el 344~495 ngml BAZ 92171 glo] A =AY @t F

FA= DAY ZT| 7460 my/dLE FAHZ T % i, EFFIFHIE & w}a‘r S
VEREA] ettt

A A o]

rlt

ER Al
=

fr

=
=2

&
°|

Sy

ol q oz Z7EATHp<0.05). WH ADFEEE

AT BAHY Ao

=
j —

ZZY 2HE(TOEEE 7200~81.20 mg/dLz &5 =23 12%F7FE(E)o
HHDL)-ZH2HEFTET HARZ EFFTEI7ITAA o =gtk AL =AW (LDL)-&
HdHEsEs Bool tha ¥y, 8 £FFTFH7ee] ta ik FAAHIC) s
= LA Y= (A)O] 6.39 mg/dL= 7} =9ta, FZHFEI) 9% F7FED)FH +FF T 12%
FHEE)] T Rk, ERE AR us) oF 15% BE #2F Aoz uEhth
Table 8. &FFX3(F7], £%)o] AR olE Fol3 AF Y A=d, P
2 83 AAFEd nA= IdF (9 mg/dl)
Insulin Leptin
1)
Group (ng/mL) (ng/mL) Glucose TC HDL LDL TG
A 024+ 495+ 74.60+ 73.70+ 10.10x 11.10+ 76.39+
0.15° 257" 8.13° 24.59™ 3.21™ 3.38™ 22.76™
B 053+ 441+ 83.30+ 72.00+ 11.10+ 10.80+ 70.50x
0.62% 1.69 811" 12.32 213 230 11.20
C 041+ 446+ 87.00x 81.00+ 12.00+ 1210+ 7140+
028" 233 632" 17.99 3.74 256 1552
D 0.39+ 344+ 95.30+ 75.80+ 11.90+ 11.10+ 69.90+
0.28° 1.31 8.38° 12.63 3.73 1.66 19.04
E 0.77+ 431+ 105.50+ 81.20+ 11.30+ 12,90+ 64.80+
0.51° 225 10.54¢ 26.42 2.67 451 14.20
Values are mean+SD(n=10).
F) A2 OE SIFAE B%FFANA F2x71 U 2(p<0.05).
ns: not significant(F<2 271 ¢1-3)
YA(ZALNZE), B(F7) 3%), C(F7) 6%), D(EF7) 9%), E(EHZF 12%)
TC(total-cholesterol): & @ 2 HE
HDL (high-density lipoprotein cholesterol) : 18 =X ¢l Z¢ 2H| &
LDL (low-density lipoprotein cholesterol) : ?ﬂ HE X] W2y AHE

TG(triglyceride) : F/3 A"
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7b A8

2 d7e &FY=de 28 ;ﬂl%ﬂ A2y JJr Bt WAATY ASET
H7t4 012 F=F(STZ-diabetic rats)ollAl F4HL ] ol nxE JFS 2AE7] ¢
ato] 3 = Aot

(1) d85= : 5T 30g H)E A

Q) F=fd: 8F AT kegB 475 ngA streptozotocin(STZ7) S B7psolst

T 79 $ uropaper2 9 $=7} 300~400 me/dL F= JIAHIE AES
@) dFHol: BFE Fﬂ*‘O(AH\P%G diet)E 740l 8l H=FEEE 10% 20%E THH= 7t

3jo] Aeljols AxF
AT« AR 109k Episha 6 B9k e 2R

Table 1. A@AA

AP A g
Group
i A o] A3
A sTzY ol ualo])? HZA(10%)
B STZ A HkA] o] S5FAFA(1:4, 10%)
C STZ oA uk2] o] A=A (20%)
D STZ A HkA] o] S5FATA(1:4, 20%)
E STZ A uk2] o] =T
’ Streptozotocin

2) o) 21 1k A o] (AIN-93G diet)
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v 2823

(1) A%} Aol 4% % Hojag
A=Gd@7H ol d=A Y AT, FAE, 4o
20} 2Tk ARAMNAIA HEAFTL 3928 g ARFEA] AT
FET 10%H7FE(A)] 7 sk FET 20%H 7 (C
EUTH FFAFL Crol 9342 g Bt 8263 g, £FHTHRE
o] Z}z} 7148 g, 6633 g AT 29.79 g &0 2 ukkt) Ao]dz
(33.68 g)o] CF(27.35 g) HT} §8lA BUTHp<0.05). 2o &
A soka, e AgTolMs 031~049 FH=E Zel7t gl

Table 2. FA37 4017} B AF, HolHHZF &

(FER)<

HAF AABEE mA=
4145~4869 ¢ ‘ﬂd%’%i 2
Tt 2T (E)o|
10%9} 20% 7 7}(B, D)
Foe AF(3352 g)7 EF
Aol 0182 7}

S Table

ABEE) v 9%

y | AAAF Zg A= ZFZAYF | dFZAF | HolHAF
Group FER
(8) (8) (8) (g/day) (g/day)
A 384.7+ 4145+ 29.79+ 426+ 3352+ 0.18+
24 45™ 135.5™ 116.2™ 16.60™ 552° 047"
B 392.3+ 4638+ 71.48+ 10.21+ 2853+ 0.36+
40.85 73.72 35.12 5.02 2.21% 0.17
c 393.5+ 486.9+ 93.42+ 13.35+ 2735+ 0.49+
18.19 45.18 32.26 461 1.43° 0.17
b 3894+ 455.8+ 66.33+ 948+ 3244+ 031+
23.48 48.27 26.30 3.76 4.09% 0.15
. 4042+ 486.8+ 82.63+ 11.80+ 33.68+ 0.36+
39.81 82.78 47.70 6.81 5.39° 0.21

Values are mean+SD(n=10).

Signiﬁcant at p<0.05.
"not significant
VA ZZED 10%),

D(&

= 2414, 20%),

B(&

FER=weight gain(g)/food intake(g)

2H 2414, 10%),
B(gu4o], Frr)z )
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AFZAG 7 o7 A7t G=F e ATl nx= 932 Fig. 13 Zo] H=ZFE
T 20% 7R (C)2 ARMA olF BAAHRE AFo] FrtetAL, FFFEEI0%H T
(A)e ARH2F 717 Z7keldrt o]lF & Zolgle]l HIL®E FFEo|U. ERAHIHEY
10% 2} 20% 3 71(B, D)2 A@MA] o]F AAIFo =2 H|slA AFo] F7telAt. G
ZT(E)E AN olF X&EHo R Frtstthrl A 4F5HE F3A A 353 Aoz
UEFS T

510

490

470
=
= 450
= —_ A
= 430
= —=-B
_%ﬁ 410 —c
e 390 i )

——E
370
350 ; : ; ; : ;
0 1 2 3 4 5
Week)

Fig. 1. A¥717%<¢ 279 AFds)
A: =422 (10%), B 2R (14, 10%),
C: FZZEL(20%), D: &FFZFEL(14, 20%),
E: 3tz T(7]84]0))
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A7t FHE S5 E Fig 291 go] CE(HIFEL20%)S AFMNA o] F
Z8A 742 2 HEQe] 60~80 ml HYE HF 71 mlolx, BEH(EFHZFHE10%)e A
ANAIAL 96 mlel A F85A] 67 mIZ FAHO 2 HASAL Hd 55FS
AT(RFFELI0%) 7 DR FFLRN%)S A2 4P 1, 279} 37 2 W% S 1A
3, ZrZb o 153, 118 mlo| o) B (=t T)S AFg7|tset & "eglel ¥+ 1
ml & 83 ZOo 2 YEut

250

200 +—3 A
150 \ .MA e~

=

s i

- N L7"\_~37 =
o s =B
[an]

£ 0o \ —c
5 ——— =
‘;" 50 ——E

D T T T T T T 1

Fig. 2. 497175 379 S533

A: AZFEL(10%), B &FFZTFEL(14, 10%),
C: A EEQ20%), D: £FHFFRL(1:4, 20%),

E: @tz (7]E 2 o))
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(3) &3}

AIg@ A o7t AR 7Eet BFe] 3ol nlxE 9L Fig 37 Zrh AENA
A 71ZEFe 251.8~3482 mg/dlZ CE1} Exo] 7B @AY Tgkom 1 9] AR 3285
mg/dl, B& 296.0 mg/dl, D+ 3402 mg/dl2 yElgth A=FEZ10%H 7H(A)L A
MAE 230 2572 mg/dl2 EAFTI7} 334 3183 mg/dI2 A5ste] o]F W 2}o]glo]
H|=23 F£F0|dth. S AZTHELI0%IA7FE(B)S A F 159 2200 mg/dIE Eo]F
7t AA "o 2 ZU7HEES BTyt 56 273.0 mg/dldlA 659l 2333 mg/dlZ2 7
23t HZFEL0% DO AFNAE ol AT 4F 6] 2275 mg/dlE Tha A5
T ‘E*O%ZM AP 6Fole 2148 mg/dl2 HAAT. EFHIHLL20%H 72 D)e A
F F 250 2745 mg/dI2 Doyt oAl AeF WHEol AR AF 6Fde 271.0
mg/dlZ2 4P F=HET(E)S HAMA F AAHORE Faste] 43 6Fos 2872
mg/dl2 AT

400
350
=
= 300 +m
L]
é —— A
@ —--B
250
§ C
200 = e se—E
150 T T T T T T 1
0 1 2 3 4 5 6
(Week)
Fig. 3. A¥7|7&et SxF o us)
A: AZZEL10%), B FFFITFEL(1:4, 10%),
C: BZZEL(20%), D: §FFZTFEL(14, 20%),
E: Gtiz2T(7]1E4 )
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O

g, A=A ARVIxbe et FF e dFAstdl vA= %L Table 37} 2
oh AN 71EEFL 251.8~3482 mg/dl W R UEHT APFEA] YL 2148
~3155 mg/dl W92 FF ol YAk 712YY ty] T2 I Hol= BE(EF
AZF 10%), DE(EFHAZTH 20%) 2 EX(FatizT)olA Zzr 21.3, 203, 17.6% 748}
Ax, AZHZF 10%)7 C(H=ZF 20%)TL ztz 40, 147% A% Ao 2 et
AR7IRE B EFFe APwt foF Aol QAAT, Avs Ewol i 153 ml

= 7P Bk, Bed Col He 71 ml2 7P Hglen, DI 118 ml2 e

Table 3. FFAH A 0l7} B o] B3} el A= 9%

Grous! Nz zzag 37} HFe T
Trou
P (mg/dl) (mg/dl) mg/dl(%) (ml/day)
A 328.5+134.3"™ 315.5+191.5" —13(4.0) 153.1+40.2"¢
B 296.0+65.06 233.3+148.3 —63(21.3) 71.7+11.2
C 251.8+76.33 214.8+114.0 —37(14.7) 709+8.10
D 340.2+115.07 271.0+147.6 —69(20.3) 118.2+22.8
E 348.2+119.2 287.2+130.3 —61(17.6) 153.6+11.3

Values are mean+SD(n=10).

" not significant

VA ZZED 10%), B(&FA=414, 10%), C(HZTZEZ 20%),
D(&54 3414, 20%), E(QuH4o], Huth = 2)
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(4) F3EN 2, d€d, 89 9 fructosamine %

HAIF G A o7t FeF el AL, Aded 2 fructosamine FEo| A= G
Table 49} 2l @884 HgA QT HL Fth=(E) o] 351%, &FFZ410% H 7+
(B)L 236%= EAZHA o7t AAT(p<0.05), 1 & AT, CF, DEL zz; 279, 2.59,
312% =2 zol7t fldth ¢ *%%Et 0.098~0.124 ng/ml& 2 z}ol7} §lo] H|&& T
ZEHZAE 93.80~1965 mg/dl W2 Fo3t 2ol AR, AIAE Tt =2
Aoz Jeiyged, HZFEL10%H7HE(A, B)dA 2z 1058, 93.80 mg/dl 2 714 @
i, olo] Citol 1273 mg/dl = wetom, DE# Exo] z+zt 1852, 1965 mg/dl 2 7}
=& FFo 2 UET dFfructosamines == 196.7~267.3 mg/dl HeE AP
o|7} glo] B Co]l AT Hul ¥ FHo=z yeyith

0
2 o 2

Table 4. HZAA7}A o7} FnF o JF3FIMA, od€d, 3 2 fructosamine
FTE v IF

Group” HbA1C Insulin Glucose? Fructosamine
P (%) (ng/ml) (mg/dll) (mg/dl)
A 2.79+0.59° 0.117+0.021"° 105.8+17.17™ 267.3+83.28"
B 2.36+0.48° 0.098+0.018 93.80+20.05 200.8+34.66
C 2.59+0.47% 0.123+0.034 127.3£51.53 196.7+30.51
D 3.12+0.47™ 0.124+0.013 185.2+123.9 240.2+57.93
E 3.51+0.55¢ 0.116+0.15 196.5+125.7 247.0+58.59

Values are mean+SD(n=10).
" not significant

DA ZHET 10%), B(& 73331 >, CHZFET 20%),
D(& 742714, 20%), E(Y M % )

A3 B3 (fasting glucose)
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(5) 73} BHAAFTE & dF

A

A=A 7HA o)7F %‘L—L%M AT FHAATE B i X = P& Table 5
o AT 7tzAF BHE 2ZY2HSTOSEs 242 097~1.20 mg/g liver, 14.04 ~
16.57 mg/g feces t@%i AHTZE Aole YA t2A Y FAAIG)sEE J=H
10% @712 0l(A, Byl A Z+zt 1223, 954 mg/g liver2 3k 2}pol7} U (p<0.05), &
HoxE AT, C, D 2 Efto] Zbz 24.34, 2881, 33.05, 20.02 mg/g feces & EAH O
2 fo% Zol7l AR (p<0.05). FH, dFA7IHE SHT viHEFL AT, D % Exo
Z}z} 15.83, 1311, 1519 ¢ o2 BT # CF9] 9.18, 930 ¢ BT} §5HA ZATHp<0.05).

Table 5. FFA3 A ol7} GuF e 722} Ed AFE © wjul=de) vjx]=

%
Groupl) ZHmg/g liver) B (mg/g feces) Wl 2
TC TG TC TG (g/day)
A 1.16+0.09™ 12.2341.49° | 15.84+437" | 24.34+380° | 15.83+4.29"
B 1.20+0.17 9.54+1.84° 16.57+5.25 | 20.71+2.05" 9.18+3.17°
C 1.01+0.29 11.32+347°° | 14.04+2.18 28.81+3.56¢ 9.30+2.59°
D 0.97+0.45 11.55+2.02*° 14.36+2.11 33.05+6.55 | 13.11+2.71"
E 1.11+0.17 11.56+2.12°° | 14.724391 20.02+3.15" | 15.19+3.59"

Values are mean+SD(n=10).
" not significant

TACEFARE 10%), B(&F A =14, 10%), CEFEEL 20%),
D(&74 34104, 0%), E(@wAol, Frhz )
TC(total-cholesterol): FZ#| 2 H|E

TG (triglyceride): 44 z] Pl
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(6) ¥4 A3}z

>

ARFAT A ol7F B o] A nR = JFL Table 67 o] AP {9
7} gtk = 22928 2(TO)FEE 71.83~87.67 mg/dl ¥9l, LDL-ZFH2HE5 S
9.83~14.20 mg/dl ¥ 2 Ve BE, D @ Efo] CR(H=ZZET 20%)d Hl3] =
T} HDL-Z 8| 2H &% =& CTo] 66.83 mg/dl2 7}g wopa §74zgRutd (B,
o] ztz+ 7880, 78.67 mg/dl2 1% Egtow,
ol A 68.00~78.33 mg/dl W92 Tt 2F(107.9 mg/dl) =} =
(A)= Eo] 0212 H=ZZA 4ol 0.08~0.11d H& §o8 zol7 Uz, &
7He AF(11932%)0] ThE AEF(584.8~649.3%) KTl EAHoZ HoletA A% F
(p<0.05)(Table 6).

i
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ol
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off
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=

!
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A
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Table 6. FFAELHIA o7} GxF o YA FYAHNNAAST 2 SEA
of vjx= 4

& =] 2] %12 dl o
Grons? AR (me/d) | FIAT
roup (sec)
TC HDL LDL TG

A 81.50+ 74.75+ 11.75+ 75.50 £ 0.09+ 11932+
12.07™ 12.31™ 3.77" 14.57" 0.03 366.3"

B 87.20+ 78.80+ 14.20+ 68.00+ 011+ 649.3+
21.65 19.10 444 28.60 0.06° 143.6°

C 71.83+ 66.83+ 983+ 78.33+ 0.08+ 584.8+
22.76 21.38 3.66 23.77 0.02° 183.1°

D 86.83+ 78.67+ 13.67+ 7217+ 011+ 585.5+
25.41 23.72 5.92 22.71 0.06° 213.3°

E 87.67+ 70.17+ 12.99+ 107.9+ 0.21+ 606.7+
40.87 32.28 6.91 38.84 0.06" 163.4°

Values are mean+SD(n=10).

Significant at p<0.05. ™ not significant

VA ZHED 10%), B(& 72414, 10%), C(HZZET 20%),
D(EF3 =314, 20%), E(Y¥tyo], =tz TF)

ITC(total-cholesterol): EZ# 2~HE, TG(triglyceride): &
HDL (high-density lipoprotein cholesterol): 11 T 2| el =
LDL (low-density lipoprotein cholesterol): #d &= x| ol &

JAL: artherogenic index

A v

2 &~ H

=
| ==

mll oZ:

_Vli
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(7) A3z

AagH7EA o7 FH Y A (CBO)d mlx|+= @& Table 77 o}t AP
(RBO)E 8.11~842(x10°/ ) M E ol7h ¢lgith #MATF(WBO)E Dzt Exol Zzt
6.94, 10.13 (x103//;€).°_i 23k 2ol 7t QA ATHPp<0.05). & vt E = 2 (hematocrit) X] = 43.95
~4528%, @AM ATFL 1532~1584 g/dL B2 ol7} QIch FAaHSEE AP77 2}
ol7} 19la, FeET(ER)e] 96750(x10°/ i) o2 74 wrka, Bo] 1173.00 (x10°/ ub)
o2 71 =9k

Table 7. AFZALZH7M 017} 3 o] Y] (CBO) w3 ¥

Group” RBC WBC HCT Hb Platelet
(x10% ) (x10%/0) (%) (g/dL) (x10°%/ )
8.25+ 8.02+ 4420+ 15.32+ 1140.20+
A 0.55™ 245 1.44" 0.67™ 78.36"
B 8.36+ 7.87+ 44 58+ 15.56+ 1173.00+
0.50 1.01* 249 0.99 212.38
C 8.42+ 9.63+ 4528+ 15.84+ 1083.00+
0.27 1.74% 1.62 0.70 115.75
811+ 6.94+ 43.95+ 15.57+ 1069.50 +
D 0.22 217 1.86 0.58 212.46
E 8.25+ 10.13+ 44,98+ 15.82+ 967.50+
0.61 212" 247 0.89 191.86
Values are mean+SD(n=10).
Significant at p<0.05.
"not significant
PAHFARD 10%),  BEFATYLL, 10%), CHIFED 20%),
D(& 53 2314, 20%), E(QuH4 o], Btz )
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HA 4 Ao d2 2

A1A A+ A

e

AZ edAE
S HZAS L3l 7)5A AE 9 o)) Al WY 1020090035377
S A2 9 g Az 1020090054790

o
-
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Hl
o3
o
)
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rr

10-2010-0063210

lachryma-jobi L.) Cheonggukjang and wheat bran

powder

2, =%
A& AAL AAA D H 35
Extracts of adlay, barley and rice bran have Korean J. Food
antioxidant activity and modulate fatty acid | 2009-09-01 | & Nutr. 22(3):
metabolism in adipocytes, 456-462
o J. Korean  Soc
Development of Odor-Reduced Korean Traditional )
Ch ki Added with Job's T 2011-02-28 | Food Sci  Nutr.
n n i ob's Tears
congiuiyang ACCed W 40(2), 259-266
Korean J. Food
Antioxidative Activity and Quality Characteristics of .
_ _ _ Cookery Sci.
Almond Cookies prepare with Job's Tears(Coix | 2011-02-28
L ) 27(1): 43-54
lachryma=-jobi L.) Cheonggukjang
Effects of Korean Traditional Cheonggukjang Added J. Korean  Soc
with Job's Tears on Body Weight Gains and Lipid | 2011-03-31 | Food Sci  Nutr.
Metabolism in Rats Fed High-Fat Diet 40(3), 409-415
Antioxidative Activity and Quality Characteristics of Korean J. Food
American Cookies prepare with Job's Tears(Coix
0 brep , 2011-03-31 | & Nutr. 24(1):
lachryma-jobi L.) Cheonggukjang and wheat bran
powder 85-93
Antioxidative Activity and Quality Characteristics of
i i ! i A= wl AX
Pound cakes using with Job's Tears(Coix i—r 2 A} S5t 2] E0f o} 51 3]
=z
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A& Ll e
WS- WAl o)t & A ol F7]9] Alx FHA g 2009-12-17
3F TF9 vEels FEE9 b3 84 B4 9 3T31-1 Adipocyte©l A
2009.6.19
o At et
Effects of Chungkukjang added with Job's tears diet on 90090423
anticoagulation activity and serum lipid profile in hyperlipidemic fats
£ Aol DAYAelE FIR WA XA GWF AL g
R I B L
WAl ARy &5 A= Az Vs N 20100616
Devel t of odor-reduced Kor traditional Chungkukj
eve oprTlen of odor-reduce orean aditiona ungkukjang 90101028
added with Job's tears
FF A5G v 7719 s 243 FA 54 20110617
5 A3y dAE £33 = Ao dalst @A F4 54 20110617
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EAT L M £ PREE STE MY FRY FRY wPel} A e
o waksh A WR7t e AT WA, "o AL A% A7 @ & el
de 12T T £9% + dad

1 dzzA g, ofdd], 2t g Mgt 5= 2 F7/9

Hlgho] wekdl, u kel R{ola, HE-S FEo] amylopectin® 2 FAAE o] o H(Lee
964 ¥l ol Ca, Fe, Vit Bl, Vit B2So] T34 &5 o] glo] A% 4

Zoz Z3 w3 glt(Jin KD. 1975)(Chung BSE 1988). w3t &4 Z¢ 2HE &S &
Fte HDL-Z8 2HE FHS F7HA1A Zd2HE dabd #93dn cPark Y] 5

i
=
ol
4

2004)0] HE|AE Aol HEgk AFolA 10% HE H7Isl9S o x4
A Aol7h glokal st w AT} Fatof] H§ THEAAE A /\};}9}0»}, 2 AFHES] oy
slo] o5tm BEWO A z2A7E E AwAdo] 22| 9okw, WolA AS 2alsted Avta)
HHE ARd W77t a3 o)A etk 22y ‘?4742 EAaEsiskar 100 mesh2 A
tod H7Fskal stretching methodell 9§ W& A 2519 w] QWA B9 FQaFo] B
1}, oven springo] ¥& sl 2T FAS o] WS AT 4 ATk

bl
=
R

¥ feoroax fo
olr
O

lo

A% well beings FFste AMEES T8 BAHAAY AF == branddl 3k A7}
AT glom LAY Fastdel that 242 DA wols &x 243 AEZE total
phenolic acid &3] 2867-3129 pmol/100g, ferulic acid= 1005-1130 pmolZ wj-F-l=
16-21 pmol/100g, ©|x & ZtH o= =S 740-940 pumol/100g, Luteind Hjf-f H] 3|
4 w), zeaxanthin¥} beta-cryptoxanthing #j-5-2] 128}, & hydrophilic antioxidant activity=
vl f-ofl W3} 13-27wl, liphophilic antioxidant activity:= ®j--ol H|3] 28-89u7} =& Ao =
B13n ithAdom 5 2005).

Pedro Alvarez 5 20062 Wheat germ, buckwheat flour, fine rice bran, wheat
middlings 5 A= = o8 F7/72 brane 2 A 23 4 FF/H cereals 55 T 173
miceol A 20% chemotaxis capacity, F|AEZQ &4, FAFE L th3k lymphoproliferative
(A= F44) whg, interleukin-2 I3 tumor necrosis factor(TNFa)&EH] 55 4k}
glutathione GSSG, GSSG/GSHH]| & catalase @43 A|®} Ak3} damages} Zo] A3k 91y
T parametersS HAAIHD o7l AU polyphenol?] TRFSE ko]  gallic acid,
p-hydroxybnzoic acid, vanillic acid, sinapic acid, sinapic acid, p-coumaric acid, ferulic
acid, quercetin, catechin, rutin Z#| 1 oryzanols& ¥ A2 EA 3l brano| v} A=
& fael 3 BY o Pus BATe B WP Aoz mI o
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Kequan Zhou 5 20052 Alliance®} Wichita E9] A FEFEE ESR(electron spin
resonance: WAt 7] FH)AHEZ ikt #H BAE 3 27 Bran FEEAA FA
FF9 F87] &2AFH chelating 583 /93 =32] phenolic acid, tocopherols 18] 11
carotenoidz©| FHNL, LAl B2 Ferulic acidz a2 130.60-146.38ug/g =
total phenolic acid T 7FFg B2 oFolal, total tocopherol> A 100g & 1.87-2.95uMo| 1z,
total carotenoid= 100g & 0.20-0.33uMo]gtxr B3 st

Kafui & 2005 "] Wujf Er} brano] @4¥s} o] 15-18¥) ¥ £& Aoz His}
2™, phenolic contents in bran/germ fraction 2867-3129 uM/100g |13, ferulic acide=
1005-1130 uM/100gz Xt} 208 H= @i, luteine 4 ¥, zeaxanthing 12 #j, B
-cryptoxanthin& 12 ®#j7} WulfRoh =gt DAl liphophilic 3&4t3 8L 71.-164uME
W50l v]3) 28-894) =<2t total hydrophilic &4+3} &4 85%, liphophilic dH4tslaA
2 94%e 2 B

Laura Nystrom% 2005= 93 3 FEFE9 steryl ferulate”} in bulk methyl linoleate
9} methyl linoleate emulsiono] 4] hydroperoxide A Alsle 58S A3 vt /7]
27 750 BT, T 7SS ferdlic acid® 24 39t

Shi-Yi Oumd 2007 =g <23 2Ef 29  Xfo] wheat bran feruloyl
oligosaccharidesE #<o U=z FolA izl a75 HAFslidz, =3 AF 3E €7
alloxan % %% Sprague Dawley FH oA dPF FF& A3, Tz V(G
sodium ferulateS A3 TG FF,  total 43 FHE(TAOC) 8t
malonaldehyde(MDA), 18] 21 SOD, GSH-Px, xanthin oxidaseE # 2| serum, 7}, 28|31 1L
Zrol| A A3} feruloyl oligosaccharide= #2124 22 TAOC <%, GSH-Px, SOD& A&
F7MNHL Y, G 277 BustdS o FHe 1, serum, He] G FF, MDA $F,
£ZFo 71439t in vivoo) A= sodium ferulate9} VC RUt® Akl z Q13 Aof
S Az =& ik @48 BYT

il
N
oA

Fo] BHF = isoflavoned T53517] 4% daidzeing e FE|E viyHp==EH dg A A
Ao T AFrt Bom, o] HalE e EAE9 estrogend] receptorelo] AR oF
sHAl dlFe AT LT BAAA, BE F FAE B Y 2 Tx, Pis E4
o FTHE HFESY FHIdde diF LEA AHEHT HEotuitm Ao wgd
melanoidine A4~} gH4ks} BE o] FHSEH ATt Ak olH AFELS &, 7,
T& FAHORE o|FoX1 glon, A8 oA} utrfe] 248 X peptided] o #E A
T-Eo] tstA AP Aot

Stephen 20102 F<¢] W& = isoflavonoide] rhizobial bacteria7} 28314 isoflavone-&
7-O-B-glucoside®  glucosyltransferase  €]3] A% 31, malonyl transferaseo] 2|3
6”-O-malonate2 HF o] AZEH Az FIHH, =FFo| AAFTY isoflavoned] FFL&
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Isoflavone®} 18] AR EL & FFH AU olA wels wert Ogla 252
phytoestrogeno. 2 Aol % 7]% st=d] A3 H<Q estrogend} v wsH 2Fs}A] g estrogen 4=
LA 7 AFgslr] WfEo|th. ol % isoflavone tyrosine kinaseZ ¢} A|stx aalslE A o]
o™, peroxisome proliferator regulator a} yo} Ast A3 51, steroid ATA &
AE 9 A3}aL, natural killer cell 759 73k 32 F31 specific T-cell subsetS 43}

sha, deolg oABTh old o8 FEEel BT ol wsl oo} ool EB oE
FgE WA W ol B 4EE + Ut

Isoflavone aglycone2 A &% JHA = &5 o] UDP-glucuronyl
transferased]] 93]  B-glucuronideZ2  HZFEHI  sulfate ester Rt} FHLS Yo
PAPS-sulfotransferaseo] €3] Zuvj®tr}. glucuronidation®} 3HAk3l= 7holl A doji}ar, olH
phase II tALES EFolA vl ST & SlFolA deconjugate® o] A F5 o F3 £Fhol
o). sulfate estere= T2 23S H|E51Y FHF TUNA L& AEXY AF AEXANA AF
g ZAAME dold = QUth olaFetE e d4s) wio] BA4sE STl Y8 Aotda
2 A7 A", oA E o] glucuronidate E 4 A3, FFo 7 vjAd ®oh

off
ot
B
2
Lo
%

Junfeng Fang 2005% Aapergillusol] €3] &&a® d Z

2 FEgadd  odem, molgddE WS  oFes AeE Aol
1,1-diphenyl-2-picrylhydrazyl(DPPH)  radical-scavengers, 4719 Zg#Hs, 1 79
isoflavanone, 8712 o|AZe}E Tg]a 17/l 4-pyrones FASIAT o€  147] 9 i]—ﬁt}%
Zo A 3'-hydroxydaidzein, dihydrodaidzein¥} 1 7J2] 4-pyrone 3= w|hoA=

E 2] @8 Aolt}, [3-hydrozydaidzeine a-tocopherol®}, WAl Al tyrosinase A & o%
7}7  6-hydroxydaidaein®} Z& HT =2 =& DPPHZE AL YEFAT. estrogenic &AL
green 333 ol A expression system Q. & A Az} o2} 2ol
genistein>daidzein>>3"hydroxydaidzein>8-hydroxygenistein ©] ] t}.

o /\Oﬂ A 8-hydroxygenistein ¥} 8-hydroxyglycitein®] A}#2] promyelocytic ¥ 3
60)ol 4 = antiproliferative &AL HYSS Hu P, T3 gEAHolA
. Elo] 97} ol A Aspergillus sp & 4]E<1 dou-chiol 4] DPPH & 7]
AT, o] douchie= €A FA7|et AALE ARG TE oz s, S
deoz ARgE ZHolt.

o B oo -l
s
KH
b
_Er*_

Douchi= Aspergillusell ¢l3] 2aE T3¢9 HFHA FLAAFSE  daidzein?]
transformo| £ 5, 43} &Ado] EtHFan JF 5, 2009). o|AZgE L Hy, GEFS
EoA 73 g2zt @48 JEY T, Bacillus subtilis Bloll €3+ douchi9] ‘?—__}Eoﬂfﬂ o
9] proteinase, peptidase?] arginine-g H]E3F A9 peptide, WS ofun|i=s
o] &1, o]5L HAV} BHEF radicaldl Al S Fo] 712 AAHA A
AAE S BastHh(Chen YC &, 2005).
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EA TH # OME}, 2%, 313 4 UV\i E& E7 YEls FZ&4 hydronidase”}
hyaluronic acid®] glucuronic acid®} N-acetylglucosamine®}2] beta ZES 2Hsl=H|
hyaluronic acide ¥, <%, dZ ZFd IH AHAEC=Z 95 FAY _7,:3 9 olol
macrophage®] phagocytic abilityE A 3|5l1L, hyaluronic acide] EI|4HE L
hyaluronic acid= &3 X§ IAHoNA EF, A AUA, collagen deposition-S )
hyaluronidase= &&# 27] £33+ dFFF=Eo) 3 oA 22 hyaluronidased] &4 A 3
= F9T 2 FLdEr] 2HE JUE F dsd 27, A= Z "L FES
hyaluronidase2] &g <F&EQ hET2 disodiumcromoglycate(0.35 mg/mL)Et} A3 &
do] =FE Hi(Ahn F 2005)5taL lo] F=xde] #E2 AAVITAF A5 doAol
Zrz=

=
AEo] FAHHEA 5/ Bt ‘fﬁ"ﬂ 7T A= gy A
L poluglutamates} fructan®] EFEo|3, FEE XFE A &3] d4 = nattokinaseZ
2 a

gl Joh HZ A=Fe A 4 dAle AT B2 2 d Aot 29, ddan, ¢
el EH2EE At A5 TieAel dEAUA AR WY HFLE B HopA

2 9t

Kim (2004)0] B AE Ao HEg AT 10% F= HA7ISHS o hzrd &
tol7b gltka st AR HApel] A§ 7hsdE A A}é}ﬁoﬂr 2 7l

st 22 A, 3 T Aol FA &3 %MW AE

= A Brib ZaAelA] Zakdth ey %_1742 a Hé}

lo] #H7}8}a stretching methodoll 23 W& Al zslgS o) ®F

1}, oven springo] FZste] ETd FARE Ao WS A

¥ oHE (r oax Lo
[0 o u Dy
0.
EE
lo ¥

il
Ip

A7z Y gL Addste dUdES HAMAS T3S

o 24 9", A $87)@n vivo free radical)
Aol ~E# 20 =F% o] v} Free radicale 333 A w3
& bl 2 A Alzet, e g Skl FefE F
T, AEVA 2, AtAg A8, [JAEFES A ASH 22 =3hek #lo] JYtOu
=, 2007; Baublis AJ 5, 2000).
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®Hy, s v £33 F/RES Fbsksol = phytochemical & FH-f-3haL %EH} ==
ol A &F¢ dalstAd #HE B2 hydrogen peroxide radical 4~A% % <

9.72% 2 =A VeSS Hugy, (Han SH 5 2006) wd, 7|F, &4, &5 o =

A= polyphenole] =3} flavonoid 3F3Fo] wjj-¢- ZFZFolgtta gom, -.4 9 ZE
flavonoid ¥ DPPH -tz &A Fyst =2 A#AAE velbd zez BHu
(Kwak CS 5 2004). =3t =& 923 Aa2y F22IXE: dEL21)9] gz F&3
BE, 7, ANAE g 80% FE23 MEELS =2 e YEden, il &



A AEL polyphenol2 FF3st= H17F JAAtHPark TST 2009). €F2] n-butanol £ &
Eol 600ug/mL o]%e IFEolA FEEHSQ BHTS A9 FFF &7 A3

1,1-dipenylpicrylhydrazyl(DPPH) 2}t 2 &AEAS vEPES B2 §FHKim JK 5 2000).

o3

&5 (Coix lachryma-jobi L) & BL =5 AF, 2FA 0], gul5os 279w, duty
o72= F8 85%, 2w 175%, ZA| 72%, HAE 519%, I8 23%, XL 100g
352kcal 2 oFF AR OoZE= A9, ok, 1F, I B AYTol A o, dFF 2 &
§ 2o ~H2 A5t F8o] 9tk Kwak CSE 2004, Lim SC. 2006). L1} $5o| % 13+ 7t
B3 o|lF2HCE AF JFEoRE syl olEgol ot RS PSR se A Hd
Me 7k A Y 2A43E Tidista o] B dAFAdAE £FE 5ol 7heste AL
2 BaAA 7l Aol o]gstuAl st (Lee MS. 1998).
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phytochemical &¢| 4+3}2 <l 5
Alst|THLiu S 5, 1999; ]acobs 5, 007).

IFFF9 F8 polyphenolZ &= gallic acid, p-hydroxybnzoic acid, vanillic acid, sinapic
acid, sinapic acid, p-coumaric acid, ferulic acid, quercetin, catechin, rutin % oryzanole] $J
ow, o]yt HERe AAW oA ZFHIE FiAsAZA HAMZY SFAMH e VT E
MAdstar, A%E AHAE WH7lsH AEgEH el Aatkstr A%k el 2 g
Akt G377 R E Qv (Alvarez P 5, 2006).

5, B, u7 59 methanol F&E-2] polyphenol2 FHEHE= A&
st &dol &1 53], 7% uAE HepG2 M ZolA = Fo &< qts) 2
™, 3T3-L1AM|E2] X=3 ik iAo A= GLUT1I 3R 42 X%
ZAaL, CD363 aP2o] WAZ7EE AL el S7HH dF9 Ak
2 B3 QcH(Park TS S, 2009),

Andean I #9¢l  Kaniwa(Chenopodium  pallidicaule)?] brang ZHEFHo] =11
(ValenciaRRC &, 2009), ®- ferulic, p-coumaric, vanillic acid & °©]&-2 radical energyZE
dxo RIS 2AHSEEA A4S 9 AIStal, durum wheat bran FEE2 T/
A 7FEd Gatstd AL etk (Baublis A] 5, 2000; Adom KK, 2005).

do| bran FEEANME FAAHQA £F9 /7] 2AFH chelating 58 L A=l E
FAHE 2 FIRE o= Fo| EAFHeH, FH HEA2 ferulic acidZ2  E 1Y THOu
SYE, 2007 Zhou K =, 2005). W7 %
linoleate emulsionoj| Al Z}AF3}E-9] &A1&

Aol bran FEFE|A steryl ferulate= methyl
AA s, ikt o] =AUt (Nystrom L 5,

- 220 -



2005). "ot #HEE AhSH 2EH2Q TR}, HAN S 2ARATE EBH|Ee
feruloyl oligosaccharide?] d+At3} & 7hol ##3le], sodium ferulate9} VC HrT} T F of A
A el E ARAZLL, Aol AEE kst &4 YEFITHOu SY 5, 2007).

FHZAe o FE2F #8L& DPPH &A% WS =31, 8 &L coniferyl
alcohol, syringic acid, ferulic acid, syringaresionl, 4-ketopinoresionol % AjZ-& lignan¥}
mayuenolide 52 U937 WA XA A EAE(apoptosis)S =3t SAE HAAES
AA st A2 BuFHGHKuo CCF, 2002). HEYF FEFANA EFNFZEE°] 30% T
" Hol= #HFF 2H 5 50% HaArZ v (Chang HC 5, 2003), €FF¥ F&2&9
TETWET (RBL)-2H3 M EollA =38 markero] 73 oA Aoz LA uwkg-olA
&% (Liu S HEG, 1999; Chen HJG, 2010)$} RAW 264.7 tha Mo o] LPS S5l

s 73k aabsl 2 FIFEAAL JEHY, 8 AE-S chlorogenic acid(CGA), vaillic
acid(VA), caffeic acid(CA), p-coumaric acid(PCA), ferulic acid(FA) T2z EXFHITH
(Huang DW &, 2009; Huang DW -5, 2009).

F9o] olAZgE L flavonoids 7FEC 2 flavonoids® AHAT FYUsta, isoflavoned-
7-O-B-glucoside@  glucosyltransferasel]  2J38] A ﬁﬂ 31, malonyl transferaseoﬂ 2] 3
6”-O-malonate 2 —T'—E°1 | A-gEth(Barnes S, 2009). % isoflavone™} ALEEL A7t
a1, 2ERAFEA o} AEdte] 17B-estradiold] HIsfA 3} o] 100w B s =&

T2 foEs 0]_/,\_2 B rvs st g 2o|= A A AL (Kerckhoffs D AIM X,
2002)9} tyrosine kinaseE ©}A|3}™, peroxisome proliferator regulator as} yo] Z¢¥oz &
Azl oz A A A E(natural killer cell) 7|59 %3 TS vlA= HASZEZ BIFHS
THLee TA 5, 2009; Barnes S, 2009).
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(Park JHS 2010). thF & 7lE=RSEEL dFH oA 714 1 =)
g 2HE, LDL-Zd 28 &3 9 A3t ARE Hio A48y 2 oo fE% ZAe=
Buxgtt (Han YH,5 2008). ) 5ol = Isoflavone?! genisteine Ad4ksof 23
superoxide anion®] A& AA|St tumor promoter?] hydrogen peroxide®] scavengerz
sl BHE A4, dEs D 22 S Y 49 s TRFH FLEDE
BT S (Bae EAS 19%7), T RSFAME wolel 71E Be STz @hE 9l
Tl Hi(Moon BKE 1996)&E FZ3i4 DPPH e 2oz 2AFe=E A33 23
(Lee JJS 2001) BHAO 4] ahatstde el Aoz Bushal 9ot

2%, A% 2 vAFEES 7 HEE FE9A4 h
glucuronic acid®} N-acetylglucosamine®}2] beta 232 2}dst=d| hyaluronic acid= 3,
24, 92 zH0l $4E 4RVE A% 9% B4 F2 903 macrophaged)

=

phagocytic ability® A &5l hyaluronic acide] &3] 4AHE &2 AEA}2] hyaluronic acid

ydronidase”} hyaluronic acid 2]
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= AR s BAHA 95, d-AA, collagen depositiong S 714171t} hyaluronidase=
g 27] w3 FEFFEA s A HE R hyaluronidased] &4 Asis F9F 2
dyzr] a9 7 = A= % g, 3= 2 vl4h FFL hyaluronidaseo] A4S oF

B9 tfx7¢ disodiumcromoglycate(0.35mg/mL)Ht} A3 &EAo] H&S HIi(Ahn SK%
2005) et 2 H =g &8 17 s AFel BoAel FxEe AF A& stk
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