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SUMMARY

Development of functional Saengshik (Raw Food) for Chinese market using
sprouting grains enhanced blood glucose lowering effect

1. Background and Purpose

Diabetes 1s a group of diseases marked by high levels of blood glucose resulting
from defects in insulin production, insulin action, or both (CDC 2013). Type 2 diabetes
accounts for about 90% to 95% of all diagnosed cases of diabetes in adults (CDC
2013). At least 347 million people worldwide have diabetes and this figure is likely
to double by 2030 (WHO 2013). In United States, in 2010, 25.8 million people (10% of
American adults) had diabetes and by 2050 this figure is expected to jump to 33%, or
one-third of all American adults (CDC 2013). Pre-diabetes is a condition in which
individuals have blood glucose levels higher than normal but not high enough to be
classified as diabetes. Pre-diabetic people have an increased risk of developing type 2
diabetes, heart disease, and stroke. At least 220 million people worldwide have
diabetes and this figure is likely to double by 2030 (WHO 2011).

In China, in 2013, 40 million people had diabetes and by 2025 this figure is
expected to jump to 22%, 50 million people same number of total population in South
Korea. It is important to recognize that optimal diet-induced prevention of type 2
diabetes onset is an effective strategy to reduce the expected increases in morbidity
and cost associated with treatment of diabetes.

The major source of blood glucose are is dietary carbohydrates that are initially
hydrolyzed by pancreatic a—amylase, followed by a-glucosidase before being absorbed
in the small intestine. Reduction of the elevated postprandial blood glucose level is an
established strategy for management of type 2 diabetes. Inhibition of carbohydrate
hydrolyzing enzymes, using a-glucosidase inhibitors such as Acarbose, is one way to
achieve this strategy. Recent studies showed that phenolic phytochemicals from grain
sources are natural inhibitors of a—amylase and a-glucosidase and thus can be used
to manage postprandial hyperglycemia with minimal side effects.

2. Reseach and Development

The American Diabetes Association defines pre-diabetic individual as an individual
with blood glucose levels higher than normal (impaired fasting glucose between
100-125 mg/dL, impaired glucose tolerance between 140-199 mg/dL, and HbAlc
between 5.7-6.4%) but not high enough to be considered diabetic (impaired fasting
glucose between >126 mg/dlL, impaired glucose tolerance between >200 mg/dL, and



HbAlc between >6.5%) (ADA 2013). a-Glucosidase inhibitors, such as acarbose, are
the only oral anti—diabetes agent approved for the treatment of pre-diabetes. Briefly,
lower doses of acarbose have shown to have beneficial effect towards pre-diabetes
management by delaying the absorption of carbohydrates from the gut. Taking into
consideration that pre—diabetes is not a disease; it makes sense to identify natural
components capable of reducing glucose absorption in the small intestinal environment,
via inhibition of carbohydrate hydrolysis enzymes. Therefore, in this study we
investigate the in vitro/in vivo effect, long-term supplementation and suggested
mechanism of action (via inhibition of carbohydrate hydrolysis enzymes) of germinated
grain extracts. Briefly, the effect of long—term supplementation of germinated grain
extracts in db/db mice model on glucose, HbAlc, total cholesterol and triglyceride
contents was evaluated. To develop brand new products (Saengshik), the standard
biomarker was isolated and identified, manufacturing process was built up, new
formula for Chinese market was set up and finalized, and license/permission-related
paper works were performed by company.

3. Results

All the planned items is well conducted by 3 compartmentized research groups
(Functionality Evaluation, Biomarker searching/standarization, and
Production/manufacturing teams) as below.

1. Screened high active grain species and developed germination process for enhancement
of anti—hyperglycemia

During the screening process for new glucosidase inhibitor, we had found that wheat
extract has high inhibitory activity against to mammalian glucosidase. Inhibition of a
—glucosidases involved in the digestion and absorption of carbohydrates can decrease
the postprandial increase of blood glucose level after a mixed carbohydrate diet. The
result indicates that the changes in a-glucosidase inhibitory activity of wheat during
germination process reached maximum activity with elicitors such as tea catechin
(0.5%) or Chitooligosaccharide (1.0%) at 25C, 24 hours. We also found that total
phenolics and oxygen radical absorbance capacity (ORAC) during germination process

of wheat was enhanced at selected condition.

2. Evaluation of functionalities

Wheat was germinated for 0, 12, 24 and 48 hrs and results showed that both
phenolic contents and a-glucosidase inhibitory activities increased with germination
time. More specifically, total phenolic content increased from (293mg/100g-F.W.) at O
hrs germination to a high (4,082mg/100g-F.W.) achieved after 48 hrs germination.

Additionally, alpha—glucosidase inhibitory activity was dramatically increased from a



low 10% inhibition at O hrs germination to a high 60% inhibitory activity observed at
48 hrs.

3. Prufication/identification of biomarkers and set—up standardization method

TA36-TA-1 was prepared by a method developed by Kwon and others.

TA36-TA-1 was purified by HPLC, TLC, and Silica column chromatography, and
identified and determinated purities of TA36-TA-1 by LC-MS/MS.
The analysis was performed by high-performance liquid chromatography with ELSD.
The chromatographic separation was carried out with a C-18 column (250 mm x 4
mm, supelco, USA). The column temperature was 300C. The elution was performed
with water (A) and ACN (B) (10:90, v/v) using binary gradient elution. The flow rate
was 0.7 mL/min and injection volume was 20 uL. The structure of TA36-TA-1 was
identified using LC-MS/MS and NMR.

4. Developed Saengshik formular based on Chinese market

We investigated the diet patteron of Chinese firstly, then coffee, herbal, and green tea
tastes were selected by sensory test. And also, we found that most Chinese are
prefer to have a Saengshik with hot water than cold water. Therefore, new formula
with germinated wheat and barley was developed and tested functionality in animal
models such as SD and db/db mouse. Furthermore, we built up the analysis method
for biomarker and investigated content of this TA36-TA-1 in the final product. We
have made final product as a type of grain teas, and producing the projected product
with germinated grains which has high antihyperglycemic effect for Chinese market.

Summary and eseach and Development

These results suggest that wheat, depending on the germination time, has the
potential to contribute as a dietary supplement for controlling hyperglycemia and
oxidative stress-linked diabetes complications. It may due to the natural response of
plant seed to overcome the biotic/abiotic stress from environment during germination
period. Our significant in vitro and in vivo findings indicate that germinated wheat and
barley have a-glucosidase inhibitory activities. Our in vivo observations suggest that
all tested samples had significant and similar effect on blood glucose management in
the tested model. However, Saenshik, with germinated wheat (high content of
TA36-TA-1) seemed to have a better effect towards postprandial blood glucose
management after 1 hr of meal. This observation should not be overlooked and further
evaluated. We hypothesize, that grain saengshik with TA36-TA-1 might have "dual"
effect towards glucose management by inhibiting carbohydrate hydrolysis enzymes, as
well as by aiding towards the glucose absorption into muscle and fat cells in the
cellular level, since it is easier absorbed into the bloodstream (when compared to the



significantly Acarbose, commercial available drug). And also, we developed the process
for controlling the M/O with radiation and several proprietay methods and designed
convenient type of Saengshik (Tea grains) for Chinese market. Based on our research
and findings more research will be performed towards elucidating the exact
mechanism of action of TA36-TA-1 for type 2 diabetes prevention, with focus on the
potential insulin sensitizing effect on muscle and fat cells. Furthermore, We have made
final product as a type of grain teas, and producing the projected product with
germinated grains which has high antihyperglycemic effect for Chinese market.
Meanwhile, manufacturing of new product which was enhanced functionality by
germinated wheat is marketing for senior customers in Korea with a high convenient.
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N.M. Young et al (FEBS Letters 446 (1999) 203-20¢

ct-chain
10 20 30 40
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50 60 % 70 “
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B-chain
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a0 100 110 120
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v dF miyolgo] Aag Axste] AHASAY AR E AAste] dvistE R f8
% Lo, 1990 of jri—‘jrlﬂ Aol Wt A 3 A @A o] ZrbalwE A ‘Al olal= AFE o w
Aol g o, 20049 AEFAARAG A Ftelae v AP oA Uuky
FomA AFA HIAZ
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AdF B AL R, AESA, 3, 28714 438 i B SO g el i
ATV RuEa ol

O AgAFANA A HFAF (glycemic index)+ 43~50 Axel WHHE Yo,
WHOOI A Fx® o 2 3
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A 1A EF 24 750l A3td DopnE A2 H FIw 7T AT

1. HolA] s AA FAo] ez & T A%

O F&E T FAVHA (F)elE AFel AHRHL dE FE T, A, A, A5,
dnl, &4, d % 5 13%9 B2 QYo 3

O ool wWE a glucosidase A &d 4 JAE W & 5 mL T/FFE H7tstn
25°C. 80% A5 =® ZHE+E= growth chambero] A 24 7F WolA] 7] A dro} Fo] e}

+ a-glucosidase A& ZdS 4319+

123] iced water bathollA4] sonicate 3t YA, 10,000 x g, 4Tl 3027 AAI &34
g ASonkg npE BA ARgstAY 20T BystHA AREsklth 100 mLe] rat a
~glucosidase &<l 50 mLe] A5 &HE& @2 ohg 37°ColA 1023 AAAIH T 50 mL
o] 5 mM pNPG (p-nitrophenyl-a-D-glucopyranoside) &8-S 7}8F t}& 37°Col A 1587k
HEg A1 712 405 nmollA] ELISA reader (Tecan, Austria)E AF&3te] $3E=E A3

rat a glucosidase A3 &S +413H% =

O 19 59 (A9 (B)ol vebd wpe} o] wholr|zte] uhel a-glucosidase A& o] 7}
St FES WY, A% HE2 Jepton EXo AL 2 &L oAzt F7t

el a-glucosidase Al &gl oAl A7t YERA] 2ok



(A) Sample concentration = 1 mg

Rat a-glucasidase inhibition (%)
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(B) Sample concentration = 5 mg

Rat a-glucosidase inhibition (%)
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Concentration (3 mg/ml)
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& WAzANA 27) 12, 24, 48AFEL FolAZ F FHslel FAAE @
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alpha glucosidased 94| &4, maltase, glucoamyase A &4 &

gt o
, 1A= a9
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=
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1A AtE sucrose Foli ¥ sucroseol =4 (0.5 g/kg body weight)e} o} =7 (05
g/kg body weight) $oli %5 42 7+ 2% 5vlgy 2839 S. HAdEES 2y A
20717 AN & 2 g/kg body weight®] sucrose®t ZHzEe] A 8E 4o] 60T o <&
3] =<l H, 60T 2] water bathol| B3l AL831% &

ARE AT Folg EUE olgsle] 2 mi/vle] §Row A7 Foagm AT Fol ¥
0, 30, 60, 120+ zg] A o
(Accu-chek compact, Roche) =

O 229 9o yeld dolazl B9} e sucrose loading test 23S Ay w dlol Bg=
sucrose® Q1% GGl gk AAEAV FEEHA Fk ot 48A17F oAzl 9
¢ sucrose® & Aol A FAA AAEHI} U= Aow UEHE

3200
—&— Control

=, O gz 0 HrExtoSgk
- 2800 xtolgks
B A T 22|48 HrExtod gk
i =¥ L 0HrExtodgkg
- 0.0
3 T W48 Hr Extod gke
4
~
—
o 2000
b
=]
=
-
U 160.0
<
=]
<
1200
o}

80.0
0 1 2

Time After oral administration (hours)

ol
H

13 10. SucroseE ¥ 3 oA wol w9} We] A A= ol A



2. SR dARAsolAl B4 oS A TRl wol =4 P By &9

O ol &9 Axv WolHdd & F3 a glucosidase Af Aol S7lE = Aoz &ld

Hl (soybean), A5 (Adzuki bean), ®.2| (barley)®} ¥ (wheat)S Al-83819 <.

O Mob AL B T FEIWAF)I BT HAE Ba FuolnolA @A A4S FU L
}FH 2AL Aedste] LRE 9°C, AUERE 80%9) ¥ob 2AL AgaE A4e

712} (elicitor)+= F=2 ol o AAH+= Ag@ddE=4< polyphenol®
7171 242 deA4 e vl B AdFdME ARAE S f1AEA
=921 tea catechin (TC, (5) A dlo] =)3} chitooligosaccharide (COS, (5)71%))
o

e AEe F6 01 ~ 1.0% BE 20 AL

O 01 ~ 1.0% &%= F71A7F g SHcl 5go =& ¥ 4°ColA 12 A3 s
AAIZL % 25°C, A% 80% oA 293 wolA|A Ao AMEEFS S

(1) Total phenolics &#kel] v X+= #7129 &3}

O Polyphenol A& Hold mel F71sl= o=z Iy B4z olg ks &4, &
B 24 2 I G4 T ode A s Uedle Haso] dvd, 2 fA A e
drolol oJafj A A== polyphenol Foll ddm SAES 2t &4o] A& Foem FAs)
o dkobe]l W total phenolics EFell WA= 712k @3S offlo 2 Wil wa
LA S

A7vetel 1413 AAZ F 725 nmol A FRE=E S48l phenolics &S SA A S

Gallic acid TTF 2 AFE3 TEF o2 5H total phenolics & ALl &

O g8 117159 YERE +7]AF (tea catechin, chitoloigosaccharide)oll 2|3t total phenolics
stk W3l oS3 23 Tea catechine AMgd F&E wg H% By 2 WOl total
phenolics &£ olE:H o g ZF7IA7]E Ao® YERY oY chitoolgosaccharides

o
1% %ol W)} Be)9 total phenolics 3H-S W ekstAl Z=7FA#H <



(A) Tea catechin
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B 48hr
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Total phenolics {%)
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(B) Chitooligosaccharide
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Control COS0.1% COS0.5% COS 1%
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(A) Tea chatechin

30 -
Adzukibean e
25 - O24hr
E43hr

Total phenolics (%)
P

Control TCD.1% TC0.5% TC1%

(B) Chitooligosaccharide
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——
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10 -
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[
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Control COS 0.1% COS 0.5% COSs 1%
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(A) Tea catechin

30 -

Barley 00 hr _
25 | o24hr
;_;; B48hr
= 20
8 o
S
g 15 -
10 -
(=]
[t
5 ]
rem (DE

Control TCO.1% TC0.5% TC1%

(B) Chitooligosaccharide
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—
=

Total phenolics (%)

a9 13. »g 9

(A) Tea catechin

O0hr
| oz4hr
B48hr

‘ Barley

=™ Hu: He- WIS

Control COS 0.1% COs 0.5% COs 1%

urol Q4o total ME 33l WA {71 A (elicitor) ] 4



Wheat Oohr

23 | @z4hr

E m48hr
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8

=

g 15
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Control TCO1% TC0.5% TC1%

— 1

(B) Chitooligosaccharide

30
Wheat oo hr
25 O24hr
2 5 m48hr
2
E
g 13
E 10
o
-
5 o
0 J Coill il ol ol
Control COs 0.1% COS50.5% COS1%

1Y 14. Do) ol AR total = 3gEo v A= 7] A (elicitor) 9] 43k



(2) Alpha glucosidase A 3@l WA= 7122 23

O dgAs FHL rFBUolN BFFEREE oo A HEAOR Boldt Ei
?l a glucosidase?] &4& AdFgo=zr 7tz Aty WolarZ9 a glucosidase A
s @Aol VA= Fo1Ake] ashe obelsk Zol B4lE.

O Rat intestinal acetone powder 100 mg= 3 mL2| 0.9% NaCl &<l H7}3k & 30%7F 1
3] iced water bathollA] sonicate 32 A, 10,000 x g, 4TolA] 3083t %ﬂv‘f—ﬂ 35 .
AEdnre vtz BAo] AREE AL 20T BEsEAM AREEY S, 100 mLel rat a
~glucosidase &l 50 mLe] A& £A4S T2 vt} 37°CoA 1087 73 X] Al 50 mL
9] 5 mM pNPG (p-nitrophenyl-a-D-glucopyranoside) &g 7} th& 37°Col A 15% 7+
HE-S-A] 713 405 nmollA] ELISA reader (Tecan, Austria)E AF&83le] SHE=E 74519

rat a glucosidase A& &4 & 21892,

2

O Wol=529] a glucosidase A& &Aool A& F7] }4 g3 19 157189 yErd A
#o] Tea catechin?} chitooligosaccharidew ¥ =, We), 25 B o] ol w
£ a glucosidase As|&Ado] @pE o] gAY 2 134 HaANTE Aom YEYE.
T §U1AF ARl T Al WS B A $ tea catechinell & E|A] FFo] Aol o
Ad F e Adom #EEHo HA AFALded = F mgo] 2 Fow AtRY

O AEX oz AdH 13F9 FEE9 a glucosidase A& S elst A3} H g (soybean),
A (Adzuki bean), H2| (barley)® = (wheat)o] ®olA] a-glucosidase A 3|27l 57t
ste Aom gQlEden, O F g/do] #e Bl (barley)et ¥ (wheat)& A5 A3
a7 2 S S. &k, 171 AF (elicitor)® A E3t tea catechin®} chitooligosaccharide]
A% a-glucosidase A FA S FFAA| 7] total phenolic S Z7FHA7]5 Ao & YE

Yo HEHor Mg HelolA a-glucosidase A &/d e #HA7F dizxtol Ha] =27

Aol 7b x| efom] ol A A A= FgolE EHA SR AAstE T Ue.

O AT G35 Aee AFo)A HEF AHE a glucosidase As| Aol 714 =4 JeElT B
2]ol| tea catheching A}-&3F 4% tea catechin® &%=7} $7184% a glucosidase A 3]&
Aol #Aase= Aoz YeEloy 0.1% tea catechm-J Hlol Z Ao A= a-glucosidase A
ol FHAar ol BlE] A AolrF yA ko, e WRAE HIFsHA otk
drol #AgAl ] Fgo] S AR AR E F v Fom FEE o HAA AFALL

o & ZEgo] ¥

N

l

o
=
oz Amg.

>'.\|1..o

(A) Tea chatechin
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a2 80 - {30 mg fresh weight/ml) B24hr
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&
2
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=
= 20 - -
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[I 3 T T T
Control TCO. 1% TC0.5% TC 1%
(B) Chitoologosaccharide
100 -
Soybean oohr
B0 - {30 myg fresh weight'ml) B24hr
= 48hr
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40

H

20

Rat a-glucosidase inhibition (%)
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19 15 W9 oA A S a glucosidase A3 &l A= f71A9 &3

(A) Tea catechin
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£ m43hr
Z 60 -
EE
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(B) Chitooligosaccharide

100 -
g Adzukibean oohr
E; 80 - {30 mq fresh weight'ml} B24hr
8 =43hr
= 60 -
Ll
g
T -
g
®
L=}
® 20

n ! ¥ T T r’_f—i_‘
Control COS0.1% COS0.5% COS 1%
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(A) Tea catechin
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- m j
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=
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(B) Chitooligosaccharide
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s 0 ight/
- (30 mq fresh weight'ml) i
D |
B m48hr
= 60 -
%]
g
w40 A
=]
=
=
m —
= 20
=4
0

Control COs0.1% COS0.5% Cos 1%

a9 17. Bee] Wol R A F a-glucosidase A s mIol WA= 71 &3

(A) Tea catechin
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Wheat o0 hr
) {30 myg fresh weight/ml) @24
g B m48hr
-
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2
=
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=]
=
=
= 2“ |
"
<
0

Control COS 0.1% COS 0.5% COs 1%

(B) Chitooligosaccharide
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Wheat oohr
{30 mq fresh weight/ml) @24hr
i:.rﬂ[l h E48hr
2
=
E 60 -
[ 4]
2
-
240 -
<
=
"
EZU i
[l -

Control TCO0.1% TC0.5% TC1%

1Y 18. Ao Wol#}AF a-glucosidase A3 &3] v XE= F7)Ae] &7



(3) B3 wele] Wopr] f7144e] FE, el £ W A A9 g

2

7)1 A2 A tea catechin]
A& Asstr] At 218 2AEEE &

s A Ao & 7lode X3sta o Al
7 F3gole]l AFo] AA AAHE= Fo] HEEH
T A=A AAALE FEAT17] fste] 05%9 COSE Holgel H7bsle= A
olgtg o B JFoaE F7]AE tea catechin® 9FS TAHOR ZAEIS

Oh) 714 % 2 gl wolAzte] o @ FuluaFEel W

O

Tea catechin® %% 0, 0.1%, 05% 1.0%%2 Eglslo] 4°Ce} 25°Col A 124 7k} 244 7F
HAAAN7] & Axs e 121°ColA 1587 o =3 FERES FAAAA total
af) A

A=
T
phenolics, rat a-glucosidase, sucrase, matase #] 3l <

__]i_
2T
Total phenolics 42 3|4 A1zl AJ& 200 mLol ol &2 200 mL¥} =7/ 1000 mLE
3l 50% Folin- Ciocalteu £ < (sigma) 100 mL #7}s}e] 583 ‘%}i] 39S, 5% NasCOs3
4o 200 mLE #7Fste] 1A WA 7] T 725 nmoll A 355 A3} phenolics &

S =43l o) gallic acid 7% S AHE3 554025 total phenolics S

otz del wE 19 total phenolics ¥% Wsh= 19 199 YERT Bpe} Zo] tea
catechin®] $t&2 S7HAZol wel Frbels Zlom yepton Wolx 3zt 124713 244
Zholl o)A Q1 Apol 7k vEhbA] ek

2 9] total phenolics % W3le= 29 209 Zo] B AH tea
catchin®] &2 S7HA 7l wel S7hElon 12480 2443F oAl A1 9] total

dopzol wE
i
phenloics 3t#o] =2 Ao & YELES.



(A) 4°C
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(A) 4°C
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O Wobrzl melsh Wel YFFAA BYS AFF] A ATAFIFEAAHANA AA
W AR SHE A5 APskel=el AMNE WHS ezt W ske] a-glucosidase A3

gAe BXEYS. E4F rat F9 intestinal acetone powderE AREEYa 7| AL
p-nitrophenyl a-D-glucopyranoside (pNPG)E AF-&3l% <. Rat intestinal acetone powder
100 mg= 3 mLe 09% NaCl solutione] Z7}3k & 30%7F 123] iced water bathol A
sonicationdFil WAl 10,000 x g, 4ColA 3087 44 B3I, Fod A2 vz
Aglo ARSI S, 100 uLe rat a-glucosidase solutione] 50 plLel A|&E& Y& v
37°Col Al 1087+ pre—incubationA A th. 50 uLe 5 mM pNPG solutiong 7}3F thS 37°C
o 4 15%37F #-5-A17]a 405 nmolA ELISA readerZ Ab&3dle] $3 %5 A8}l rat a
~glucosidase A& ZAH S AFtHEZ 489S

O 9 219 Yehd BY rat a glucosidase A3 &4 2 tea catechin 0.1%NA 717 =1
12A17F Bohe= 24X Aol A dElst o 4°CHUE 25°ColA wolr]zl HEle] a
~glucosidase A&l &Ado] wdh2

(

O 29 a-glucosidase #3242 tea catechin &+
o] HolA AUde

S ol Al7F ¥ £xo] ma} fe]Hql

]_



(A) 4°C
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(A) 4°C
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=
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(th) #7124 5% @ ol dholx]7ho)]l 93k sucrase A3 &4 W3}

¢

O HBAsAALE S 437 98] sucrase AL E A8
intestinal acetone powderE AF£3I9 1 7122 sucroses AL
acetone powder 100 mgS 3 ml9 0.9% NaCl solutiono] #7}3 ¥ 30%7F 123 iced
water batholl 4] sonicationstZ YA 10,000 x g, 4Tl A 307 A& sl %
AS e nlg e AREEFY o, 100 nlel rat a-glucosidase solution®] 50 plLe] Al &
£ ¥ & 37°ColA 107t pre-incubation*| Z1 . 50 nL¢ 200 mM sucroses 7}3t t}
S 37°Col A 30#7F ¥kg-A7l % glucose oxidase/peroxidase reagent®} O-dianisidine
reagent 41 %‘?‘4 200 uL< 2 mL Epp Tubel 2ol 37°ColA 5&3F ®BA sl =&
37°CE " & 308 %¢F vk A7l rat-intestinal acetone powder+sample+7] 2 &< o] Hb

0

. 85AF rat 99

o,

<o 10 uLE glucose oxidase/peroxidase reagent?} O dianisidine reagent® 432 -8
200 pLell ¥ & 37°Col A 1083 93217, S 22t 2 mL Epp tubeel 12 N &AH&
200 uL #H7}sle] wheS AAAZ 2 540 nmolA ELISA reader® Alb-&3sle] FHEE

243} rat intestinal maltase A3 &S EA43%0S

pES
T =
-

i

O "WolAl 7l HEle] sucrase AdEAdL drol %9} ol 7| 7te] whel A A FH-EH =
Ve 422CH TS 25°Col A HolAl 7l Be|7F =9ton, 25°ColA ReE wolAZd u tea
catechin 0.5%< H7Fst Aol 7M =4 YeuS

O 9] sucrase A3 EZAL tea catechin FE= Wo} &%) uwg} Frlstg e dol 7|3k
124203} 24X 7F Zholl = 9 A Q1 Aol 7b YEbA] ok &



(A) 4°C
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&
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(A) 4°C
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=112l
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A0 Tea catechin (%)
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a9 24 wee] Wolw 71 A Fx, Wopk R AZko] wE sucrase A3 24 W3}
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d3gsAALEd S S48 A8 maltase AsiEAHS 48NS ELE rat e
intestinal acetone powderE AF&39 1 7| &S maltoses AFE3I9 S, Rat intestinal
acetone powder 100 mg< 3 mlel 0.9% NaCl solutiono] H7}3F & 30%7F 123] iced
water bathol A sonicationd}al 1A 10,000 x g, 4ColA 3083+ A FE S, 84
Asdg vlg Ao A2t o, 100 L9 rat a-glucosidase solution®l 50 ulLe] A&

= 92 g 37°Col A 10#3F pre-incubationA] 2. 50 pL¢l 100 mM maltose= 7}k t}
S 37°Co A 3087 wkeAIZl & glucose oxidase/peroxidase reagent®t O-dianisidine
reagent 42 £ 200 uL.E 2 mL Epp Tubeol] ¥o] 37°ColA 587+ WAl 22
37°C= 9 & 308 <t ¥k$-A17] rat-intestinal acetone powder+sample+”] %z &<he] 1
2ol 10 pLE glucose oxidase/peroxidase reagent®} O-dianisidine reagentg 492
200 pLell ¥ $F 37°Cell A 108#3F WA 7). $ol Zk7he] 2 mL Epp tubedl 12 N
200 ul. H7rele] W8S AX A7l g 540 nmollA] ELISA readerg AHE-314

=23 o] rat intestinal maltase A& &4 S R4 3PS

(2 oko
I O =

ool
OEA Oﬂ'{
k1

Fofzxel wE B9 maltase ANBFE 19 250 YERT AT o] 4°Coll A& 244
b oAl 71 Aol 124 7kR = A YEME I, tea catechin 0.1%014 7Y =& A @A &
Ho]F S, 25°Co| A= wol /)7t 1241713 24417 7hol|l maltase A &9 2 o] 7F ¢l
Nom tea catechin & 0.1%°1A F7Fe AL LS o] Fol tea catechin FHFel wE

ol S LhEhlA ek

o] maltase A3 &AL 4°CHRU= 25°Col A wholAl 1l Hl o]
of gtiFo] F7hdel wet maltase As] @70l T7HeH) L
o= & AolE HAFA ok

A YElsE o tea catecnin
OFAZF 12417k 2441 3F ZH

€



(A) 4°C
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& 4C12hr
=0T 2l
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g
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=
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0 . T r T ,
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(A) 4°C
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= Cohe
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(4) G729 &3 HAbol| o A 7

O

=

s

ol 2% 7 25°C, tea catechin &% 0.5%% 1.0%0]A WolA| 7o) wE Adld FE9]
Ble}l "o total phenolics E&oA Hzlel ¥ E5F tea catechin 1.0%7} 0.5% k.
phenolics &r&Fo] =kof ol A 7h 124177} 24X 7 7He] -9 Al Aol &= o Awk 1}
g di3E ds

kv

rlo

a9 279 FAE a-glucosidase A3 EA L2 Hel el A9 tea catechin 0.5%7} 1.0%X.t} =
kar 247 7F oAzl Ao] 12A7tRTE =A YERg oy 9o a-glucosidase A& &4
tea catechin 0.5%%} 1.0% 12|31 WolA|ZE 12A17F 24A13F Zhell zpo]7F & Aol 7} e}
Uz ekgront BaElel W EE tea catechin 0.5%0 A 24A]17F wolAlzl Ao 71 =& a
~glucosidase A2 S JeERA S

W Hyel ¥ 2T tea

a9 289 YERE sucrase AEEAH HEle]l A9 HHY E=ko
© 1 tea catechin 0.5%°] A

catechin 1.0%X.t} 0.5%7}, wol Al 7+ 124 7FH. T} 244 7o) 2%k
247 7F FolAl 7l Aol 7 =L sucrase A FAS JERY S

A=) 29011 FAE maltase A3 &2 sucrase2} o]l HE|7F YHT dAwbdog E9rom,
1 25 tea catechin 0.5%0) A 24X 7F drolx] 7l Aol 7Y =& maltase A 324

< HAFAS

wekA &GS A g ol
maltase A 3|2 o

o A 24713 o}

#o8 F 9 a glucosidase AW ZA, sucrase AHIA 2
Z71L COS 1%¢} tea catechin 0.5%<2 H7}ste] 25°C
7= Ao gralx FHF ol 22 g o] AASA S

32 =1
I U, 2y
ol &1 25°C
uko}A 7k 48 Azt
712 A7y =4 Tea catechin 0.5 % + Chitooligosaccharide 1%




(A) Barley

¥ Barley 025°C 120
B25°C 24hr
S 47
g
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o
°
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3
' |——I H
0 . : : ;
Control TCO5% +COS 1%  TC1% +COS 1%
(B) Wheat
2 ] Wheat O25°C 120
H25°C 24l
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g
¥
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2
E
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3
- |_I
0 . T T 1
Control TCO5% +COS 1%  TC1% +COS 1%
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(A) Barley

“ Barley 025 120r
- B25°C 24hr
S 40
IE 3[' 4
€
8
2 90
g
®
=
10
Iz
=
l:l T T
Control TC 0.5%+C0S 1% TC 1% +COS 1%
Concentration-30 mg/mL
(B) Wheat
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oot
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@
£
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y
@
=] 10 4
I
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0 : . !
Control TC 0.5%+C0S 1% TC 1% +COS 1%

Concentration-30 mg/mL

a9 28. B9t Ao ol xANA F71A &3 H7lel 93 alpha glucosidase 2 Al
g4 W3}



(A) Barley

504 Barley 0954 12hr
B25°C 24
- 401
Z 30
P
£ 201 T
2 1
@
10 -
0 : : .
Control TC 0.5%+C0S 1% TC 1% +COS 1%
Concentration5 mg/mL
(B) Wheat
50 - Wheat 025 12hr
B25°C 24Mr
40 -
S
£ 304
.';:
g 204
5
@
10 -
0 - T T 1
Control TC 0.5%+C0S 1% TC 1% +COS 1%

Concentration mg/mL

19 29, wee} Mo wol 2ANA §714 &3 Aol o F sucrase oA B o] W3}



(A) Barley

o Bar|ey 025°C 12
B25°C 241
40 1
£ 30
=
o
E 20
"
=
10 1
[l T T 1
Control TC0.5%+COS 1% TC 1% +COS 1%
Concentration-5 mg/mL
(B) Wheat
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(A) Barley

= (Conitrol {starchy)

800 - Barley
=== Acarhose(5 mg/kg)
==y Barley 0.1g/kg
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@
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@
=
o
3
a
&
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(A) Barley
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(A) Barley
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¥ 1.Phenolic profile #4& ¢gt £+ 271

A : Distilled water
B : 60%Me-OH (pH2.4)

Mobile Phase

Column ODS — 80TM (TOSOH 4.5%150)
Detecter TOSOH UV-8010 (280nm)
Flow 0.8ml/min
Column Temp. 40T

Ferulic acid
Epicatechin
Hydroxybenzoic acid
Gallic acid

Standard Sample Cathchin
Ellagic acid
Vanillic acid

Coumaric acid

Protocatechuic acid

min A B
0 100 0
3 70 30
5 50 50

17 30 70
5 20 80
5 0 100
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) A : Distilled water
Mobile Phase
B : Me-OH
) at 0 min 0 % B
Gradient .
at 40 min 100 % B
Column ODS — 80TM (TOSOH 4.5%150)
Detecter TOSOH UV-8010 (280nm)
Flow 0.8m]/min

Column Temp. 40C
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7Hg shEel e spotE g & d et A (Merck, TLC silica gel 60 F254)

3 4 TLCol 93 ot @44 £4 & 23

Al <F ml
BuOH 40
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NH,OH 10
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19 55, Silica gel open column system
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A% A3 6809 picke] 67%4%e] £EE e, ol 2& AnE dobd F 4
924 2

e dA AA B 248 5 S el

£ TLCANA £el® 23S Ninhydind FEAN S Agshe] w42 A7

e
=

Ninhydrinol 4= #haje] )] er gabsjalepol A wajo] 5= 0w wop whuy
of b e & 5 UAE
w3 wAgle] UVE Abgste] Ba1g Fad & gle
_ T T mriimee v v YT IV WY UV VGV L)
mAU - 4
70 %
60 - |
50
404 I b4
30- Ko 3
07 3 go &: T
104 = 98| I
O I\
0 A onp e - — e e e P e
¥ L T T T ¥ T T T T T T T T T T T T - T —r—
0—.—. —=—————— 10 20 3I0 4‘0 ﬁln minl

a8 56, AgFE o] &3dlo] B3 (fraction 29H) 48hr ol o] R A (Abs 260nm)



a9 57. TLCHE ol &3 84549 2l
(3) =42 4 (Semiprep-HPLC)
O Silica gel open column ©o]-&3dle] EZg A FZ(2E 56)5 X 79 #HLS xHo=

Semiprep HPLCE3] &2d-& A #g3h

¥ 7. Semiprep-HPLCE o] &3t & &4 B4x7
A Distilled water
Mobile Phase
B : 100% Me-OH
Column ODS - 80TM (TOSOH 4.5%150)
Detecter Agilent 1260 DAD
Flow 1.0 ml/min
Column Temp. 40C
Absorbance 260nm

A

& 7 flsto
gol UrE]r‘#j Silica gel open
9l ar, ol¢F #2 semiprep- HPLCS E3] A

O Silica gel open columns o] &3&to] &
o} e AR semiprep- HPLCE 3+
columno. & AAA °F 67%9 =5 g



173 2E 249 Agg o
B A3 25 mg/mLolA 40% o]
R.T. 562 Yy 520 dox A&

A Sk 0% ol GRS g g
[e]

mAU -
17.53 ‘
15 ‘
125 Q ‘\
Q \

|

5:983

10j ~
754
5j }"“ J!“
25 IRERN pi”
0" - i N | i . ' o e . e et s

19 58. Semiprep- HPLCE o] 83t &4 =4 &g
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30 1

20

Inhibitory Actiy ity (%)

10

Rat S5mall Intestinal a-Glucosidase

Sampls

1% 59. Semiprep HPLCE o] 83 X &5 29 a glucosidase inhibitory activity
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a9 61. 23] @A g ol (48hr)e] HPLC #4
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19 62. SZ@] A A 2 g ‘“Ol-“‘ (48hr)¢] HPLC +4
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19 63. 9A¢ 350 wE 2ol (48hr)e] HPLC ¥4

(2) pH 78739 &<l

O Wold FZHES g9 tmle FHFE ol &Fstx pHE 74 2, 7, 92 ®BA &lo
1

30min, 60ColA E¢(Vision KMC-8480)% FA o2 pHE A BAFAS. R
AR EFS 3T g/10 mE Fgo] ¥E T % 59 g2 WHow ZASNS

O A7olA yetd AyaAd =29 pHel we Wss F43 Ad3E 19 64679 e

. pHE T4 (H 7olA ot Aejgdd 3= (RT. 5822 min)& 100% 7|+Fo.& 3t

Re W AE@EH 204 90%, ¢ (pH 9)ollA 94% = A 3ol dzbe] FxolA

LAY 24 =4 A dEFe FA = Aem AR o9 B2 A= pHR S
o
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19 65. pH 72 WA o}l (48hr)e] HPLC ¥4
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a9 67. pH W3sle] @& wroldl (48hr)e] HPLC &4

lie]
lo
-+
BN
offt
oX,

ot 2454

O At ol =5E=9 AdEAY =d& SYsty] fetel 21 683 ol ZEEil+.

dol W EFE5E 13 g2 287l ZHl loading$ acetone : Me-OH, H20Z o] &3}¢
F1 3} F29] 242& #¢ 393, F19 222 YMC Z29HS 53 A5 28don, o
A& deH o 36A-TA-1 olgtm Puste] 29 S AYFHAL
H,O extract
KYT-TA-3
(13 g 2
Silica gel column, mixture ‘6‘3"_?5‘?1
solvents Axetone : MeOH : H,O
F1
(800 mg) i
YMC column '
H,0 100 %
36A-TA-1
(450mg)
a9 68. ol dyFEE9 &9 AA



(2) 36A-TA 1¢] & &4

O

ehumdance

E0

70

50

4.0

i0

T

6.0 50
| N\

—

AAREEERAS

R

i e e e

40 30 20 10
| A |12 | || /N
3335 38rnsanzyse = 5 @ 588
Qo Sebi B e i o bl b a4 2 b

. IH-NMR of 36A-TA-1 in CD30OD and D20
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a9 70. 1H-NMR of 36A-TA-1 in CD30OD and D20
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29 71. BC-NMR of 36A-TA-1 in CDs0D and DO
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Structure of 36A-TA-1

CHyOH CHOH

H OH

Position 3P S
1 101.5 5.21 (1H, d.J=3.6 Hz)
2 75.59 3.45 (1H, m)
3 77.77 3.62 (1H, m)
4 72.92 3.30 (1H. m)
5 73.41 3.73 (1H, m)
6 62.28 3.68 (1H, m)
3.84 (1H, m)
32 07.45 4.63 (1H, d.J=28.4 Hz)
2’ 76.22 3.51 (1H, m)
3’ 79.23 3.61 (1H, m)
& 83.04 3.53 (1H, m)
5 78.06 3.42 (1H, m)
6 62.12 3.91 (1H, m)
3.78 (1H, m)

19 73. Chemical shifts (8) of 36 A-TA-1 in CD30D and D20



(3) 36A-TA-19 A& #H=

O A7l 54 ® 36A-TA-1 28 5L A3 23 83 22 EAS 7/ e
Aoz &l =S
. Water soluble
. Alcohol soluble
: Hot glacial acetic acid &< alkaline &7vjo] 2 =&

O A7leM &4 ¥ 36A-TA-1 B4 Y s A9 #AE A 2A4S dAFs7] Hs)
o] Rat small intestinal Sucrase A3]&A A4S A 3&3e

100

-
E &0
ﬁ —
&
Ep ©
oo
=5 .40
E «
) 20

0

25 60 125
pg/ml
19 74. 36A-TA-19 sucrase AAZA =R A3}

O ¥ FEHZAA 22s 36A TA 19 sucrase A& &AL Slslr] fste] 29 3} ol
TEHEE AEAHS HYF 3 A3, 25 60, 125 ug/mle FEolA TR oFEFHoR oA
gAo] Frhels Ao R YEES. o9 e A sucrase A FAlo] Eria T oy
Z Q= quercetin ¥ HE] H S W, quercetin IC50 F%E 106 pg/mlEth @& %
o1 78 ng/mlE 36A-TA-12 215 & A<(sucrase) A TS & F IS Aoz



3. A 2A=H

Lo

71EA]

Fwel =9
A zde] A

)
=

& 59 17

UVDE o]-&

Mobile Phase

A T D.W 25% B : ACN 75%

Column TOSOH TSK-GEL C18 column
ELSD 2000 / Alltech

Detecter .
Agilient DAD 1260

Flow 1 ml/min

Column Temp. 30

Detecter con.

gas (N2 1.7 L/min), Tem.70C

23

sl

2 Ok

VS

o



ADC1 A, ADC1 (ISOORIENTIN 2013-07-09 07-16-01\001-0101.D)

mvlfs 3
1750 §
1500 ELSD
1250
1000
750 4
0 5 x
250 - o o5
| o N
0 i ot
5 10 = min
DAD1 A, Sig=220,4 Ref=360,100 (ISOORIENTIN 2013-07-09 07-16-011001-0101.D)
mAU | 5B
] 5
- N
8 |
8 o UV 220nm
1 5|8
4 1 o coEn
] o] |l ©
23 Mge e
0 g VN e
220 2 min
mAU - w5
1 T
1 - o
g
15 2 UV 250nm
14 Ol
1 3
0.5 =
03—y
1 A B . . = : . e e PR T e e
o VRSN SRR 10 20 25 min
DAD?1 C, Sig=280,4 Ref=360,100 (ISOORIENTIN 2013-07-08 07-16-011001-0101.D)
mAU
15
1 UV 280nm
0.5+
04

5 10 15 i c 2 - g5 - mi



DAD1 D, Sig=310,4 Ref=360,100 (ISOORIENTIN 2013-07-09 07-16-01\001-0101.D)
mAU
0.8

08 UV 310nm

04-
024

-0.2
5 1 15 20 25 min
DAD1 E, Sig=340,4 Ref=360,100 (ISOORIENTIN 2013-07-09 07-16-01\001-0101.D)
mAU

0.25
. UV 340nm
0.1
0.05

5 20 25 min
DAD1 F, Sig=370,4 Ref=360,100 (ISOORIENTIN 2013-07-09 07-16-01\001-0101.D)

mAU |

-0.05

0.1 ‘

015 UV 370nm
0.2

025

0.3

5 . 10 15 20 25 min
DAD1 G, Sig=400,4 Ref=360,100 (ISOORIENTIN 2013-07-09 07-16-011001-0101.D)

mAU

el B UV 400nm

5 20 25 min
DAD1 H, Sig=430,4 Ref=360,100 (ISOORIENTIN 2013-07-09 07-16-01\001-0101.D)

mAU

-0.1

024

1 UV 430nm
-0.5

-0.6

-0.7

5 10 15 20 25 min

19 75. C18 columng o] €8 HPLC ¥4 (ELSD, UV) A%

"ol W FEZ:E o] X FARS 36A-TA-1& HPLCE o] &3 A= 24 WS dge7)
A3 3 8 T ZL wpHow HAEY o1 Detecter® ELSD9 UVE AL &lo] 243
A3, ELSDIAE 15 mindl ¥ IEE YehdE =27t AEHAAN

1
UV(2207430nm)oll A= freld& el da22 dEskA Hala.

= AE7IAA 1728 o] 3art AAHA E4E+= Aoz Hol Cl8 columnolAl+ &
1o] #e7F & o] Fo XA e AoR AFEFHO CI8 columng o] &3t 42 oy &



O o} & F
gl % 8st

Mobile Phase

A 1 D.W 25% B : ACN 75%

Column Shodex / Asahipak / NH2P 504E
Detecter ELSD 2000 / Alltech

Flow 1 ml/min

Column Temp. 30

Detecter con.

gas (N2 1.7 L/min), Tem.70C

mvifs
62.5

60

57.5

55

52.5

50

47.5

45

425

12.717

10.661

5 10 15 20 25

1% 76. 36A-TA-1 0.4 mg/ml standard

min
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10485%°

a9 77. 36A-TA-1 0.8 mg/ml standard

12:708

10.668

6.360
7.921

10 15 20

19 78. 36A-TA-1 1.2 mg/ml standard

25

25

min
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3)

5000

¥y = 5465.1x- 18739
R =019927
4000
3000
=]
-]
N
< 2000
1000
1)

0] 0.5 1 15
36A-TA-1 (mg/ml)

29 79, 36A TA 19 A A

Detecter &+ ELSDWF A& &lo] A&, 7|9 Z#e C18 columnol A= =29
w7t & o] FolX] kAR NH2 ZAd A8 aix o=z 7t He A & 8 &

=
O~ [e]
T U5

e g9 2 xRew ARl deA Bdas] 95
ol 36A-TA-19] AAAH =

= AWAF R2 B 7o REd

ho] A7k dol(0, 12, 24, 48 hr)E F3lA Aelgdd 42 36A-TA-19 S35 5 &
HPLCE 5& =43 ZA3} Ohr Pol= e 23995 = 629 mg/100 g ©] wol7} 48hr7}
go wia} 36A TA 19 3take] Z7lsl= Aoz JEY.(132686 + 30.22,
621828 = 51.16, 13045.04 = 155.35 mg/100 g) %oz} 23 x| & A& 48hr7}
A gkebrh Rl ol whe oF 54uje] 36A-TA-19] el F7t shE Ao Uekuks
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2
a2 o e P
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b ¥ o e g
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52 8\ B 8 3
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5 15 20 min
DAD1 B, Sig=250,4 Ref=360,100 (ISOCRIENTIN 2013-07-13 10-32-54\017-0101.0)
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E L] @
L3 a = @ =
wo o o~ - -
= /e b a ~
5 10 15 20 min
DAD1 C, Sig=280.4 Ref=360,100 (ISOORIENTIN 2013-07-13 10-32-541017-0101.0)
5 10 15 20 min

13 80. Ohr Wol WFEHLE 2] 36A TA 18+ ¥4 (5 mg/mL)
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29 81. 12hr Wo} AFE59] 36A TA 1% 4 (5 mg/mL)
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36A-TA-1 (ELSD)
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8 e o 59 2
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9 82. 24hr Wol AFE59] 36A TA 1% 4 (5 mg/mL)
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e 36A-TA-1 (ELSD)
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‘28438
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(=)
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5 min
DAD1 A, S5ig=220 4 Ref=360,100 (ISOORIENTIN 2013-07-11 22-40-33\016-1802.0)
maL E
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22385
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DAD1 C, Sig=280,4 Ref=360,100 (ISOORIENTIN 2013-07-11 22-40-331016-1802.D)
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19 83. 48hr ol VF 352 36A TA 1% 4 (1 mg/mL)



36A-TA-1 Content
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¥ 84, drol A7 W FEE 9] 36A-TA-1 $HF #4
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No

Crude

Crude
Protein

Ash

Fat
18.52

21.25
0.38

Carbohydrate

Moisture

Sample

4.85
4.89
3.62
3.46
0.57
0.61

37.75
40.16

35.38

30.95

3.50
germinated 2.75

non-germinated

Soybean

22.88

3.95 69.17

4.45
2.20
1.55

non-germinated

Azuki

22.18 0.43

69.48
84.67

germinated

bean

1.42
1.75

11.14
9.83
18.21

86.26
74.15

non-germinated
germinated

Barley

1.84
1.80

1.85
1.82

3.95
5.056

non-germinated

Wheat

18.97

72.36

germinated




(2) WobFR o] frel ofvlait FF 4]

drol 5 Fo fyohn it g wEE SAE Y] fd AlEE 0.1 N gite= gash
e 045 um filter & o33k & HPLC & 528 ofn| x4t 32 AP, Ao &

ol A- L Capcellpak UGI20 CI18 (250 x 46 mm, 5 mum)E Ab&stsleow, #5 15
mL/min ©]S. autosampler & ©o|&3le] 10 pL FY3A 1, UV detector 338 nmeoll A

243819 8. EFE AL Glutamic acid (Sigma), Y-aminobutyric acid (Sigma) & T3}

o AHg3el 2.

10. free amino acid #4¢] HPLC solvent system #=7

. ) Solvent composition(%)
Time (min)

solvent A(%)V solvent B(%)?
0 95 5
31 44 56
33 44 56
34 0 100
40 0 100

1) solvent A(%) : 40 mM NaH2PO4 (pH7.8)
2) solvent B(%) : ACN : MeOH : D.W (45 : 45 : 10)

e A5 B\, "ol f-yobr) At glutamic acid 9+ ¥ aminobutyric acid(GABA) gt
F WstE FASIAS. WE, HF, HE, 2 4Fe FE KTl ol Hg Y
glutamic acid ¢} y-aminobutyric acid $F=Fe] Z7istgion, WMejel A5 2F9 FE|
e a2 st S 24 YERE S, Glutamic acid®] 32 4371 mg/100 g, 12.85
mg/100 g, 5.27 mg/100 g, 341 mg/100 g o2 MY>HF>U>HE £o0 2 e o
ol Zo &= 96.22mg/100 g, 8564 mg/100 g, 26.46mg/100 g, 1583 mg/100 g o=
ME>AF>RE > =o' UEyEE

y-aminobutyric acid(GABA)2] &2 v|dole] F&ox e 841 mg/100 g, EE
5.23 mg/100 g, & 519 mg/100 g, A% 352 mg/100 g o & 1 St#Fo] H|n A uro}o
1} o} ]—?— ekl 07}0} ow E3] WeoA 2 g F7HF FElEHA YEY
Ho] GABA 32 ol ¥ 6801 mg/100 g o2 ol ]3] 8088 F 7= ‘/}E]r

1l O
=



E 11, FE9 dol HE free amino acid content(mg/100g) &3 W3}
Free amino acid (mg/100 g)
Sample . . . . .
Glutamic acid y—aminobutyric acid
non-germinated 43.71 8.41
Soybean )
germinated 96.22 68.01
non-germinated 12.85 3.52
Azuki bean .
germinated 85.64 19.94
non-germinated 3.41 5.23
Barley )
germinated 15.83 8.84
Wheat non—ger.minated 5.27 5.19
germinated 26.46 12.74
He71de AT F&l Tol A Y vEAdol AstE wWH, A5, Hel, de] wol
AF GFYL FFS MW Aot ol A Fo GFYE FFe) WHE Ax 2 Ao
2 wEEAE. w3, #ed 9y #do] = Ayl oAkl glutamic acidel &2
T84+ Yy aminobutyric acid ¢ 3$t@o] WolE Faled AA FUtele A= e
BAAE Aol QoiA e, AT, we W WopEo] i L FEYL AW/FIA

ol Ee2 = 7 US AR J&E‘r%.

12. doldd 3} BelE g T A AEe I A 5 (Gleycemic index, GI)

Group Area under curve(min- mg/dl) GI(%)

glucose 5469.4 + 1686.2 100.0
SF 30792.5 £ 1184.5 56.3 £ 17.3
GF 27675.9 £ 1035.6 50.3 = 18.3

(Me, A%, 2y, ) ¢ TAxAx Holxm(My, AT, ®HE, )& 77 60 T, 0
%RH. 28570 457 AFstaA A7z Aol W& i, A% Fog, ol
i, AR e s AlES2, BHEEAAY] BEtE BUe RS AEE dFvsE ZEdEd #X
EFAE ol &sto] EF st o, HEAA HET = deep freezer o] B AEE o&
skl A7 T FAWsY] B Eo R AMEE RS
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¥4 60 C A% F ol A & Zue) A W

Hunter Storage period (weeks)
Sample germination color Control 9 4
value
L 85.57 85.05 84.66
non-germinated a -1.27 -1.17 -1.13
b 18.61 17.96 18.00
Soybean AE - 0.70 0.99
L 84.10 83.34 82.51
germinated a -2.05 -1.27 -0.60
b 22.70 23.23 23.07
AE - 1.29 2.26
L 76.34 76.62 75.69
non-germinated a 1.37 1.25 1.26
b 8.44 8.89 9.07
Azuki AE - 0.54 0.98
bean L 83.77 82.71 82.27
germinated a 0.20 0.45 0.56
b 6.62 7.12 7.38
AE - 1.20 1.72
L 89.25 89.14 89.17
non-germinated a -0.64 -0.44 -0.56
b 6.15 6.06 6.39
Barley AE - 0.26 0.27
L 86.99 87.09 86.79
germinated a -0.15 -0.13 -0.11
b 7.61 772 787
AE - 0.15 0.38
L 86.57 86.99 87.24
non-germinated a 0.04 0.04 -0.37
b 9.12 9.34 9.67
AE - 0.47 0.58
Wheat I 87.38 87.01 87.37
germinated a 0.02 0.05 0.10
b 9.48 9.85 10.54
AE - 0.68 1.06

5 71 918 8219 panel & dow Wol
I W}E e, A5, Bmel, de] sAdx £ AIRE ARt wEk A g & 3 SR 7]§
=5 54 WA (I=vls v, 2=1pin, 3=w-golt, 4 E1r S=ri-¢-Eth) = Brheksl.
e A A3 Aol HzolA AR taels Zlos YE e
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3 AJE FEAA NEE, 0|, % FRAA MH} MY B FFE BYT BEORE 7
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Rehe Mgl FHE AYIZte] FATEE JBEE Fas RE PN 3URE) o]
W5 Wez QAN IS

Bol FRINE AN FNHB4E A BEE 3



Aol 7 YElES. WE o9l A% W] el ol AlRoAMe] AF7|7te] uhE
Wob FE MSE PP BEAS
¥ 15.60 C A & ol A & 3F9] A5 Hg)
St iod ke
Sample germination Sensory test c torilge perzlo (wee Z)
ontro
Color 49 46
non-germinated };12;? 5.0 ji jg
Sovbean Overall acceptability 47 477
Y Color 40 4.0
germinated ?j;(;r 5.0 32 33
Overall acceptability 3.3 2.7
Color 49 4.6
non-germinated ?ijczr 5.0 jj ji
Azuki Overall acceptability 46 4.4
bean Color 47 4.4
germinated ?js\,]tzr 5.0 jg ig
Overall acceptability 46 4.4
Color 46 4.3
non—germinated ”lj;lsgtzr 5.0 gg gg
Barl Overall acceptability 39 3.9
aney Color 46 49
germinated ,l;liftzr 5.0 jg ig
Overall acceptability 4.0 4.1
Color 4.1 4.2
non-germinated ?j;ir 5.0 jg 4312
Overall acceptability 4.1 40
Wheat Color 47 4.4
germinated ?j;ir 5.0 jé jé

Overall acceptability 48 45




dholath Fo] nAE FdES =As7] el AR 0.1% peptone TS £33t stomacher
lab blenders AR&ste] EFste] dAdRE FAENE wEo] ARESIE. ¥R E PCA
(Plate count agar), UWasi+< DLA(Desoxycholate lactose agar), ®RHAZZ~ AL
MYP(Mannitol egg yolk polymyxin agar), &5} #30°]= PDA(Potato dextrose aga:r) FRAE
e sz A AE TSC(Tryptose sulfite-cycloserin agar)E AHgste] wjdst & JI+2 A4t

O]' AR U

e, 4%, mel, 9 4% RE AR MAR A% #5E wel do) Ha| wo} o]F £7he4]
[}

ot X%Ul ks 17}011 2 ARl 3 FAE UEA @oks. d ARM SRAELUSE ¥

TP, TR, s
E16. 60 T A & Yol A & FEo] nAlE HE Wl
o microflora Storage period (weeks)
Sample germination (CFU/&) Control 4
Total plate coumt 55 x 10* ND
non-germinated Coliform group 1.7 x 10* ND
Bacillus cereus ND" ND
Soybean Yeast & Mold ND . ND
Total plate coumt 1.9 x 10 82 x 10°
. Coliform group 1.7 x 10° 2.1 = 10°
germinated - p s cereus 58 % 10° 7.0 # 107
Yeast & Mold ND ND
Total plate coumt 40 x 10 1.0 x 10°
non-germinated Coliform group ND ND
Bacillus cereus 2.4 x 10° ND
Azuki Yeast & Mold ND ND
bean Total plate coumt 3.8 x 10° 42 x 10°
. Coliform group 2.1 x 10° ND
germinated - p s cereus 44 % 107 ND
Yeast & Mold ND ND
Total plate coumt 1.3 x 10° ND
non-germinated Coliform group 6.0 x 107 ND
Bacillus cereus 3.0 x 10 ND
Barley Yeast & Mold ND ND
Total plate coumt 3.0 x 10° 1.8 x 10*
germinated Coliform group ND 14 x 107
Bacillus cereus 43 x 10* ND
Yeast & Mold ND ND
Total plate coumt 6.0 x 10° ND
non-germinated Coliform group ND ND
Bacillus cereus 20 x 10 ND
Wheat Yeast & Mold ND ND
Total plate coumt 7.8 x 10 1.0 x 10°
germinated Coliform group 4.0 102 3.0 % 10
Bacillus cereus 1.3 x 10 3.0 x 10
Yeast & Mold ND ND

* Not detected
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WolFE AR Ay B4

(1) Az =4 ¥

O

drol 5 A7 o] A A S &913ly] ¢lsle] Wolals ARE oE2w FE3lo] Al R
ZFsl & 1929 fibroblast AlE o] tha] wolr l(GB)9} Lol (GW)ol et Alx5AS
Ao 1 Axe g2 e

2

dlold gl 2 wlold AR HEFo| A 1929 fibroblast AXEFo] thal A ETEA = Ay A

IYEE 80% oldor ZIEede W 1omg/ml §E7MA] B AEEAdo] yEhA] e

olt]gt AiE nigrto g 3k o ol W wolR e FEEO AESHLS
Hu, 2% sE5 AEE FF @4 Hrte AP A e AEAEE
FEFE AT gt 90%e°ldE YERE 05mg/mLe Hil FLRE
7he FaE A<
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Concentration (mg/mL)
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¥ 17 57 Edwo] AJgH osk wolr el fH5AH HS

i)

A B His+ &= AW o]
AR gt ™
S. typhimurim TA100 S. typhimurim TA98
Sodium azide 10 - 2463 £ 352 2852 £ 418
o}l 0 - 27+3 168+5
100 - 36+£6 164+21
250 - 40£3 178£12
1000 - 41+£3 15617
5000 - 41+£3 168+15
ol 0 + 38t4 152+11
100 + 5519 1616
250 + 50+4 165+14
1000 + 5516 150+4
5000 + 503 159+16

A B His+ &= AW o]
AR gplate 0™
S. typhimurim TA100 S. typhimurim TA98
Sodium azide 10 - 2463 + 352 2852 + 418
ol 0 - 27+3 168+5
100 - 3345 157+15
250 - 45+7 168+9
1000 - 4245 163+13
5000 - 46+4 172419
ol H 0 + 38+4 152+11
100 + 45%6 15144
250 + 52410 15449
1000 + 4847 160+12

5000 + 505 16015




(3)

wol ez} wrolnele] BBl dF FAEH AWM Hel FE 5000ug/plate
o FEAE felHel H7 sAwole] Wl JEA ol £ AT A ALEH
ol o 9w} wel FEE FASHNA FHS UeilA 9t Ao wyHel 4%
REA RS AET F i ARZA Bed

ol &3t or, Ad vehicle
control= CMC- Na% %5*0% } a3, 22 Wrold Al® 5000mg/kg b.ow., 3 drol R g
5000mg/kg b.w.= A7Fostdla. Fol= 13/d &3 CﬁOPMJﬂi Fol= 124 o
FAol= Fof F INITA= A HHer Fol] & 6/\17}77%1 ) A
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¥ 19. FAATF S AT W)

el wo}i?)
Days Control (5,000mg/kg) (5,000mg/kg)
Day 0 215.394.15 210.64+4.36 208.5629.20
Day 1 935.6245.13 241.70£6.05 935.17+5.82
Day 3 240.2546.34 246.03+5.47 244.8248.35
Day 7 959.42415.39 260.38+12.46 959.94+14.51
Day 14 311.42+8.81 314.74+20.74 299.74+17.35
Gains 96.039.32 104.10£14.57 89.18+13.29
N 10 10 10

¥ 20. - dopd 3 dbolH o] FAH T o sA-oA AP JNA 2 FAE A
AP =
Groups(mg/kg) oA
Dead Alive
Control No gross findings 0/0 10/10
dhol] o
(5.000mg/kg) No gross findings 0/0 10/10
1
srop el No gross findings 0/0 10.10

(5,000mg/kg)
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AR Aol U dde 2ARE AFGE 24), vhEdolHa SHEE A
(23.8%) °l9laL, Hs Aozt SHe A= 3074 (37.5%), b wwk =
257 (31.3%), v wwkatcha EE A= 6 (7.5%)0) 0. e, 1d I} ginjste] A
Fol Wstgle A 429(52.5%)°1% a1, 33W (41.3%)& ATl T7FAH 53
°of 7ttt SHE A 33Di F 36kg MW E71E A= 27HoR 818%Z A
i Qe E-:%—oﬂxi 427 (525%)E AT xd& fHA
ST 2%2111, Azl wakrt 3 SHE A= i Aezds
<l = AR ZAHAE. B, AT 1@" fl8) AHgakE WMo RA, &
Folgtm $@I A7 289 (346%)2 7 ¥Wskew, I Thgo® 26%(32.1)0] A
= F
&

Ey A xdelgtn s, FHAEE AF2dE 98 ¥ Akl @
e o)
=

32
[
_O|L
2
dlo
i{

o

R -5 AR (%)

Rl Aol gk Azt

u & wlEH 3 (38)

ok7} w2 16 (20.0)

2E 30 (375)

ok7b |k 25 (31.3)

w9 W] w 6 ( 75)
1 v At

W gl 42 (52.5)

A 5 (63

Az =7} 33 (41.3)
AT g SEAke] e W

36kg W9+ 7FA 4 (80.0)

6 10kg W wF 7ha 1 (20.0)

(A1)



(A1)

AT T SRR T WS

3 6kg "W 7} 27 (81.8)
6~10kg M7k F7} 6 (182)
AFzde] v ot
AsE FAA717] A8 = ot 24 (30.0)
AFs FA87] A8 =gt 14 (175)
AFE F7H717] A8 =g ot 4 ( 5.0)
AFE 2487 A8 w=gs) £ Ae] vk 38 (475)
FHT 1A AFzds 98 AMge Wy
&% 28 (34.6)
T2 (2441 7F ©17) 1(12)
22 5(62)
Ak 2 e Ao z23 26 (32.1)
JALA W glo] doj& Auwje of H& 3 (37
JAA S whopA] A wie of H-& 3(37
shof E-§ 1(12
A7) A FE 5(62)
AE= ol e 1(12
7] e} 8 (99

O ZAWIA ARV EHE AALUE 2 ARG 16), e B R4 REHES
A2 147 2% o3 A%HOR HAT 4ol Arku $HF A= BYOR 413%% 1,
A APl gl ARE 7G0AE. e 2§/ BEAFE oldel A7)
HES AT 1970 2704 A%HoR JAT 4o

= A S, e 2 R

$HE AE HH e Ao By

O @A 2FudAzE e/ EA 4 A7 e NES X3etE AonEIAESE A
Aol thate] AR AIN(E 17), HE/F1E B 3 AH7 214 U57%),
Sl ERYl AE AF7E 1178(23.9%), A%7152%F A37F 118 239%)010 e, dF s
AZo APow Iy FEsF 13W(283%)= 7H wkon, ALE(119, 23.9%), 2210
W, 217%) wo® ZAMESS. aEa, HeolRFAEe VIS 6719 o8yt 367
(783%), 1¢ A3 A & 14 187 229 $Ho=z /M =2 H &S AX sl U

>

£

2

ol =

o
i



% 25, 2 Re] A4 1EAE 43 A

75 $GA(%)
MER/R A BEAE QH AE
(A2 193 2% o] A%HeR)
o 33 (41.3)
o 2. 47 (58.8)

o) 29 (36,3)

b o, 51 (63.8)
o St HFH s Y

o|A}e] A 8 (19.5)
oFxle] A& 2 (49
A 59 Abehe] A 13 (3L.7)
A4 a10] ek 14 (34.1)
27 0 ( 0.0
7] e} 4 (98

N

& 26 Z2AMEARS] AA Aol H AR AdFH AH
i S HA(%)

AHAAE FFH

HIEH /A7) A RS 5 21 (45.7)

IV ElY BEAE 11 (23.9)

A7 F 11 (23.9)

71 et 3 (65
A AE] AY

A 6 (13.0)

H o]~ EA 0 (00

s 10 (21.7)

74 13 (28.3)

A A 4 (87

W< 11 (23.9)

7] E} 2 (4.3)
AHNL

1714 ~emd 36 (78.3)

7704 T 1d 5 (10.9)

19 o] 5 (10.9)
19 A3 34

19 33 o] 4 ( 87)

19 23] 16 (34.8)

19 13 22 (47.8)

F 2753 2 (43)
T 13] o]3] 2 (43)




O ZAWIAL] 4P HEE Bolns] Askel HaplAe] FFL HA hF A, 144
A A8, kBl dF A4 52 2L

O A FALe] Habol A o oF 3
BYARE P2 ALK, HAF 4AES 5T A
7].1]— u}oLotq 7%_1;!‘
& HAGH #PHolen Y
oA Zolof vk ALbEE= o
SR ZAEG . o= A i

A B gestEe] A Ao 2T Aol e Aew dAsta 7] Wil A=

H

l i
o)
)
=
ojo
ot
ot
_|>i
)
—
[\]
ok
-
A
o
N
N
AC)
M
o R
)
N
>
=
2
2
Lo
2
0,

O

juiss

3 S FAF(%)
ARVl Al 7bE FHeirtal A E = dda
B85 -2 4 5 8 (100)
ol A - 517 & 10 (12.5)
A A187) Be o4 3038
Aol A f - A, FAF 31(38.8)
A THF 3 2 ol th) 16(20.0)
Z mehhg 12(15.0)
AL o) Aapel A Folok & o ga
S I M A = 11 (13.8)
ol - 37 B 9 (11.3)
A= 7157 B o4 42 (525)
Aol - A, HdFH 2 (25
gloH(EE Aol o)) 7088
A e 9 (11.3)

O 7+ HAoAM= 37846.3%)7F 35 T B ow 7S HAFHstu, ol Ak HA
AIAL Abolell 14Y8(17.5%), HAA 2 AL} A2 AL Alolel] 12W(15.0%) @il SH3A & (F

ol
19). wgh e AHskE olfEe SVIAATE 20 (36.3%), TV AA 59 ddFo=
257 (31.3%), olfrx17tolabA 197 (23.8%) = e, 40% olAto] 371X Ets A
2 ARTE AAY A7 AzEE 4 9 @R S HFEE eE Bl Ty
A, 7EA) AEEhe ol RE o] 299(36.3%) 2 M wekow F7E A9 YA}
207 (25.0%), ters] W7 Qe 129 (15.0%), tHe g2 &7lol upga Aol §lojA 11
H(138%) <1 o= YEelyg. FodEe] T2 sk e FHE A 9 wHH



381 (41.3%), Felo] 239 (25.0%), ATFIE 16W(174%) A Ao SHHIeM, 5a),
ARFAAE ket Aol g giel b wgen, 2, WNiEA e, BF, o=, @

[e]
T o‘] E] O]'}J\U

ot

28 ZAEAS 44 4R A

g S HAE (%)
A A FH AR, A kAl A AL
ol A AL A 2 (25
ol R A AL A 2 (25)
OFH A A} ~ A A A A} Alo] 14 (175)
A RAPAPNEAR -4 2 (25)
A AL~ A AL Ao 12 (15.0)
A AR 4% 4 (50
AGHAL o] F T FEV] A 7(88)
L Nk 37 (46.3)
A AH ol
& 7] 4 A 29 (36.3)
o] - A] 7o) EFA] 19 (23.8)
AlaE 98 3(38)
53] S A% FARE TV Al 5o dFe= 25 (3L3)
71 e 4 ( 5.0)
A AdE ol
715 297 94 20 (25.0)
Fan=s- IR RIS DY 12 (15.0)
HA o7 & 7)o mparsl o] glo] A 11 (13.8)
Sto] EolA| 29 (363)
! 8 (10.0)
e FHY
Awe 16 (17.4)
E 6 (6.5
WA} D o 38 (41.3)
e 23 (25.0)
A% 4 ( 43)
71 g 5 (54)
D &8st

ARG A e] obF AL e AN thstel 2AE AIGE 24), obF V1% F AL A
s 4Ee] wom A Selvhm WA AV VWU g WL, © soldm
$H@ Al 28¥ELI%), FRE woldy $HF Asl 129(133%) oE 2AHYL.
EE, obd A4 U184 HHA dshs dgqe LER ATl 439(5129%), mAS
o WUGLIEDOE S, hE A 849 BYeRE HRE EHE o0& A%



Z7F 2478 (30.0%)°]

i

i

Colgta S

A7F 294 (36.3%), “FArEU O

1

k<)
R4

pRE R R R

oo}
[SI =]
3E

3 g

°o
=1

el
A7 2478(30.0%),

€}

i

]
i
[e)
I .

1

]
T
s

@%%ﬁmﬁ%ﬂvﬁﬁ T
. Mo E T ©
™ M M s wr X = . W T
By s N2 $ 44 o
s ok T E & gy T o
:i mU. ﬂﬂ H_.J_l K _EH m ™ o~ ) hwo
TR oo NOE - o =l
— P = Ho W o
3 P ~ o~ o~ Mt LN UE e T 4 _
Sl s saama 8838 S 2399 N g o T B A
Fl ggcSaaecgd o€ = g8¢g ST T (U
— 3T o o o oz - 2 - = - - - = o — K N © o N
= ggemo-a ggoe I Mﬂﬁyw%%ﬂm% NS
oo oy, SN L Es
; FosiTeTiEE fg
o) ot < s € %7 o = olo = Lﬂ“.wu
gy goode e e S N B P, wm o0
o < L < -7 i oo -
=z 9 e_mﬂnu.ﬂl%mwmdﬂnvo# o
o T VI
0 Uv o
= op — .l v < o -3 ok -
3 3 R S x "o iR
< W D X o W =
% = B w ATy w2 =
= — S M o Y~ -
e oy o o o — DERERES w S E P
- el 2 o = =8 ST S EX T oo
& - 7 TET LT ED S N
! ] a oo T n ok e
T B g o M WM B o B o B8
Ha s w o ow L e S Y o Mo
o um..u 71 o = ~X Oru <t Fe) Wﬁ = = _.“O ~ 3 —_ —AO
< X R, O — < T
A ol T o Mﬂ 3 o T . oW T % >’ AN
A ca =~ o sy, MBS R o
s . RN o)) s o) 0
® | & d T g go RS Mo m S w3
prat = EK %o < H O < 2T T 9 i ) fm
. e gplar ¥ T AR ﬂé%Zﬂ%ﬂﬂrﬂ%\b ur%
O#D ‘)IA e mh = o =0 . ‘HH O—O _,ﬁ = /n/V o
e T W B o Gl N oar S BE proNE S i
B o = TR R w WT/ ~d oo alo e M AT
__oT R ot e Nro o jol : o_o o = oF n.; — =
PR ol ey T = = — = oF < ol my £l
%o Ty | R B X oo I e -y NE
< T ) B R = o T %R T ~ < _L_A.u = = _H g 6 O_ = =
DA TR - O - ) 3 Eo,ﬂ%,lﬂ, i
O oR Y T oA mm Bl = < o W_m o GG RN N_.o o Ho W = B % 0 \M M%O/ e oy
s ° ° TELSEALEILSE oo
fite) J . d - O~
S S I =T TS
0O O



| A Al g AFew £A4ALD, GAL

£, ARl E A, EE, %, SHolAs

SR BN, AR 0, £4

yro] = Aow AMEAE(GE 27).

3 30, 2AHEARS] A7kl o] 2§ Aol tig Q1 (B4sH)
v U S 5 N & AR . QR - 25 Su g
o H [eR=] [SR= ] o H o H
A 4(37), BERFE(13), W F(5), 2.°](4),
W), AR, =), TG, TEO),
- = 12 28 16 20 14 90 - 2
Y A5 AlFZ(2), vuE(2), FEFaF(2), ﬁ‘ﬂl(l)
179 b9 @86 (B3I 4o @om I N EETe, -
31D
Ha ST 1 15 17 16 21 79 (24, B 7(23), 17 (16), L T2 E (D),
gz AT 49 @46 (04 (6D (68 (262) S AT (6), A 2(3), el (2)
T, W o
Lol = 20 11 5 3 1 40 go o o= =
s 5 (299)  (180) (89 (B0 (18  (133) FHL@9), AR, =@, AFD)
. 7 2 7 9 7 32 (19,42, 8AE) A 8 @, A (),
T T (10.4) (3.3) (125) (150 (123)  (106) $5 51,28 (1), TFVHD), FAHD)
. 9 2 1 5 6 23 .
Chll 134 (33 (18 83 (105  (16) TH16), L), HFW)
- 4 0 7 3 3 17 h o
A 60 00 (125 GO (B3 (66 HAAD, FIHAR)
71 g} 5 2 1 3 2 13 21 0] A 5-(3),9421(3),#(3),%(2), (1),
75 (33 18 GO (35 (43 W)
- = 0 1 2 0 1 4 A o
EES 00 16 @6 00 (18 (13 RS Y
o 0 0 0 1 2 3 I
SR 00 00 00 1D @35 10 A, ALAW
] &7 61 56 60 5 301
F Y (10)0.0 (10)0.0 (10)0.0 (10)0.0 (10)0.0 (10)0.0
0 AT, A&F, FF B 4A AT Jok AA AT 2 FAE AFL 24 2
= e 3 269 2S. FdoAM= FEote] 22w (124%)2 7P ot W, Y F
A FFA, w7, A, ek 719, Tl EFol Fo] RAEAN A, AT Al AT
13 (10.8%) & 7F¢ 2k, FF Jol, Ahvs, BaEe, a5y, WA, oI, 71X, 7F
A Toz ZAEAE. Firol sk Aol Snr 159 (14.2%) 2 7Y wotx, A,
Wl &FR, G4, A FF, 44, 2 € 5o 2AHAS.
O o]E A Fol al A3 o] ot HA HAFHI AdHE olfE AHAHAE s #=njvF W
ARE 1984 (23.8%), 7}7401 wzkel, AV 7 747 179 (21.3%), ‘9, &, 4 = F
A kS’ 149 (17.5%), 15l 7] o]& 2’ 139 (16.3%)o. 2 wHo| s Swo] mFEA B



3L ZARIAA Sl AR B govt A4 HA B sl 4E

A A 25
SHEHT(%) T T ET(%) 5 THET(%)
22(12.4) AlFA] 13(10.8) 2] 15(14.2)
18(10.2) 55 12(10.0) 7 13(12.3)
11(6.2) Yol 8(6.7) W 11(10.4)
11(6.2) AgE 7(5.8) &5 10(9.4)
10(5.6) BRI 6(5.0) S 8(7.5)
10(5.6) TuEY 5(4.2) s 7(6.6)
10(5.6) WAl 4(3.3) 53 7(6.6)
9(5.1) % =) 4(3.3) T 6(5.7)
9(5.1) 7HA 3(2.5) z 6(5.7)
7(4.0) A} 3(2.5) 2 4(3.8)
6(3.4) v 2] 3(2.5) =T 3(2.8)
5(2.8) &l 3(2.5) 2 3(2.8)
5(2.8) +9 3(2.5) % 3(2.8)
4(2.3) Sl 3(2.5) Al 2(1.9)
4(2.3) FEUFA 3(2.5) aLEmf 1(0.9)
4(2.3) AL 20.7) 71 % 1(0.9)
317 g 2.7 = 1(0.9
3.7 IS =e 2.7 & 1(0.9)
3.7 1) 20.7) B 1(0.9)
317 RIS 2.7 R Ry 1(0.9
3.7 & 2.7 5 1(0.9)
2(1.1) o3 20.7) 71eF F= 1(0.9)
2(1.1) ST 2.7
2(1.1) S 2(1.7)
2(1.1) o} 20.7)
2(1.1) | z=H 2.7
1(0.6) ) 2(1.7)
1(0.6) TAMEY 1(0.8)
1(0.6) g 1(0.8)
1(0.6) aF 1(0.8)
1(0.6) =Rl 1(0.8)
1(0.6) LIS 1(0.8)
1(0.6) oAl 1(0.8)
s 1(0.8)
EE) 1(0.8)
H & 1(0.8)
BaE) 2] A 1(0.8)
2.0] 1(0.8)
23 1(0.8)
R R 1(0.8)
%73 A 1(0.8)
TUE 1(0.8)
F A 1(0.8)

177(100.0) 39 (%) 120(100.0) &= (%) 106(100.0)




13 (16.3)
17 (21.3)
14 (17.5)
19 (23.8)
17 (21.3)

80 (100.0)

*MOH e A4 T 2Ahd A 44 HHe =

A7 299 0.2 725%E A eSS obdAAL Al

127 (41.4%), “A7< Q1A 9% (31.0), ‘A2 435

g AZEERA 69(20.7%) o2 2ARESle, A AL 8, AYAAE g
& AE FE2 ARl gliM e flsA A

Eﬁ



3 33 ZAEAS A U 2

y5 $HAF%)

CRIEE

o} H A AL T84 29 (72.5)

ERERR R 375

A A AL o84 4 (10.0)

74 3 (75

AL Foll F7hz 1 (25
bR AAL thal AF s ol fr

A 7Fo] Qo] A 12 (41.4)

A73S 98 A 9 (31.0)

AL A7) 7 1Rk A A 6 (207)

7] e} 2 (69
AN B AR ol

A zke] glof A 2

a%-e $18A 1
AN Bl AR ol

A%e 1A 4
oz AATE ol f

Azke] glofA 1

A%e 1A I

AN AFE7 7 Ag AR A 1
AL Fol F7h2

A%g 184 !

O AA A F, AXel qF HEE: T % 259 Lom, TR WEFTH 477 ¥
We BBtk 44 v WE:ah B Fow 44T W, 44 YA VI

1=o3
T 293l 2= 37 o® 925% HE. 1
A, ol ov] XS Fjsi HFHstn A= AE
julps

o
7R el deleha SR Aol W&ol i, 4 wwke] $He] gl RoR el

o K

O AA RAC g BEEsL 77 olgolaln $RE olfE A1), W(0), HA©), U
Wioln, 474 mwoletn LRI ot U

FHD), A, 715HG), T
G Aol Aol Fou), Azl



3 34 AR AR Aol Uitk

“

& S A (%)
Aol dg v
73 o) 37 (92.5)
4-77 ¥Rk 3(175
4% 7Rk 0 (0.0
A 40 (100.0)

O AT A HAsT A

HFol e BRI S849 BAE Swo] 247 (53.3%) 0
2 7P wetn, Be] 189 (40.0%), 71eH W] 3WE10H L. FEFANE S
VY BRO, BE, F2, B, Ff, EFSE w0

[e3]

AN

R DT PR ARARES S R
of 7bF Whom, Abak, By), S, Bepol gol

_

E 35 A3 A AR AL AFl N SHEAHEFEH)

e SR AE(%) ST E($ /)

T+ 18 (40.0) aHLHB), AFEHG), ©71(4), Ek(), Hok(1)
& 24 (53.3) ), #FE0), 7220), B, FH1), =F51)
71 3 (6.7 THA(2), (1)

A 45 (100.0)

g, A AAA =8 delut A del A A3, BE/AAC] lEeR §
=3
|=

=
Te A= 178 425%)0l AL, ‘flEFow &

@/l sl SEe U-gelA sk A st @ Aol & o JlAdE e F0,
AHANE L dA4 5857 8BH e WAool &+ ¢ Hdsxed e o, 825 dA
A2 AH 2w UF ATEA Sl FEEE A Zobx X fidk de] dew
st oA, ST Ful g, HAE Alol=7F e FATE oA, A AEe THE
W HA4sehes 54 oo gAd gk 8, 9557 ¥ 2o EA0E A
AR5
% 36, Ao gk QXA
e S G A (%) SHHE(SHI)
ANAG), AFUHEG), S82512), TATLQ),
9o 17 (425) S BT ° ’
AAH), 4E71)
Biecy 23 (57.5)
%7 40 (100.0)




oj

R IERERRE

1

°
i

1o

of i

h=d

Apury
B}

Al
2]

[ I=
AN

o] A

il
A

Gl

—_—

0
X

il
Ko

Nfo
W

TAFE B A

1
=g

Pz

=

H7h 9r Aue] glolA

o %, HA eE,

3%
h=

b AXNAE AEA A

h Y

& AT

T
)
=

2

[s

A B 2EFL N

Al
2]

R

s

4%
=

ted
2F9 T=& AAAFAAN

[

3

°ol-&

34 W g

oo
~
A A

-
e

A =il A s a3l

o}

o e

-
st

(o3}
=3

pow, 1 g

Al
s

%4 A

=
)

0.3%,

==

=

Ax 23

2

B

o

bt

=7

AR 2

]

<H

Nlo

9

JJo

¥

0.5% &



37. & AAAES wEh s

-
st

=|18|8(8|8[8|8|8|B[2|8|B|EBIE|B|S|2|8|8|2|2|2|2|8|8|8|8|5|8|8|8|8|8|2|8|8 28

TInrm|mlalnls|e|S|e|s|S|e|e|S|e|a|e|c|e|a|e|e|s|e|e|d|a|a|n]d|w|F[S] c|8

i

Lo

uh

oo

o

Ko ¥l 3

ﬂmsmammmmmmmmmmmumwmmuwﬂﬁaﬂDWWWHMWMﬂuﬁm m

Hr

L

]

i

Kho -

ol | ol | o) ol | ol G| ofl| o | oftl | ofi | oftl | ofl | ofl| ofl | oft | oft | of| o] ol | oftl| oftl ) ot ol | ol ) ol | o ofl) o) ol | ol | ofl| ofl| ol all| ol ol

OH| op)| o | op| o) ol | ol op) ol | oh) ol | op | of) ol ol o) ol o) ol | ol oR) ol ol) ol ol oR) ol ol ol ) ol op) ol op | oH| ol
2l o o : 2| 2

= =92 14 ] 44 e = . = 0] - all |

m| =2 ElF] -] - HH| - il | o <A - | E0o) G| - T ml |

AR E G E - | B H| - a | (Mlw o) N E | H|e|a|o | k| el &) ||

=1 B o u“_m_u._w.,x_“._.__._.b.m..m..,1___._._._mw_.m..mu_._"__u.-.a_wwﬂﬁﬂmﬁﬁ.:._._,u_s_m._um

A P PN R R A G A R R R R R N = A e R A A e A R e A A

mamEmEmeFF?n_u_.u_.mn.ﬁEE%MHA_._;:H_an__i*:mnl%mﬁm:._ma%wl:.maﬁunuzamaﬂ:a}u

el =] =1 =1 0| =] =] =] =0 ]| =] =~ el =01 01 =0 =1 =1 01 1 =] =] =0 ={ -~ [T

S G R A R G LE  EAE A RE E  E

G e ] e | e e e | ] e el e CRIEe] ] el ieal] ) et} | ) e el e e

LN I e B T R W ) W ) R Il W I T ol I W R W

Ufo | ufo) wHo | (Ho | o) ifo| (Ho ) (He ) G40 | o) 40| W40 (o | tHo | wfo | o) o) iqo| o o) o) o) o | o o

4 B BB B P R B B ] 1R B B R B B B R B B B S B B B B B B R EI R BRI R IR B




BE 2%e) 338 442 Adwom, Sl BulHn s S AE
o SAEAE B MEE TAE F9AS. B5E

BAE 29 869 2. 2AMAAE S 44 HA Fdel U FHQ 15

2 peRAE FUsRgon, 4Ue Ba 79, 1% 899, A 200 59

e

M ¥
off r

HREEERT

s IR e T .

EahE—FREIMER, 74—F

i L £51 B o
<fFl =

#8% 000 TF R —f —- > JER T
EHHF 1 2 3 4 5 6 7 10
il AR b R 1 2 3 4 5 6 7 10
1. ERNSERAM=-TESLUE, FicV'—T3 F& 70 B 67{RiTRE.
BEEE : 934

T o — R | y=g i
ENMEA i 2 3 : 3 g T ] 3 id
FoiF 1 2 3 4 5 & T 8 3 10
Kt EERS 1 2 3 ! 5 & T 5 3 10
EREES 1 2 3 4 5 G 7 8 E 10
A o 1 2 3 4 5 G T g 3 10
HEEE - 546

T EomnansrT —fff e m——— > JEERE
A 1 2 3 4 5 & T g 3 10
g 1 2 3 { 3 4 7 z E 10
B EEE S i 2 3 4 3 G 7 B 9 10
EREES i 2 3 4 5 & T 2 3 10
B ) o i 2 3 4 3 & T 5 2 10
E&E : 325

T e ———— —ff m===mmme——— > EEF
=Rl i 2 3 { 3 & T B e 10
FEoE 1 2 3 4 5 G T B 9 10
il sl A e 1 2 3 4 5 & T 8 3 10
EREES 1 2 3 ! 5 & 7 5 3 10
B o 1 2 3 4 5 G 7 8 E 10

a9 861 . T8 AHAFT A AEA (p)



2 E‘E#— JLj“?+"

. BERE

FE1EamElE f#Hicv"

—TFHFETHENEER.

&5 - e
THF Emmmmmm—— @ o > JeEi
1 2 3 4 5 3 7 B : 10
1 2 3 4 3 g 7 g 3 10
1 2 3 4 3 & 7 g : 10
1 2 3 4 5 3 7 B : 10
1 2 3 4 3 & 7 g 3 10
H2E - 276
T e —— —ff mmmmmmaaaea = JEET
1 2 3 4 3 & 7 E 3 10
1 3 3 4 3 & 7 E : 10
1 2 3 4 5 3 7 B : 10
1 2 3 4 3 & 7 g 3 10
I o 1 2 3 4 ] & 7 g : 10
E8E : m
A5 AR R —f mmmmmm———aa I JEET
B s 1 2 3 4 3 & 7 E : 10
& i 2 3 4 5 3 7 B : 10
HoefEERY 1 z 3 4 5 g 7 B E 10
HHEEY 1 2 3 4 ] & 7 E : 10
B (LA 1 2 3 4 3 g 7 B 3 10
3 EESTHEMNF6TFEaPIBEEE. P TRATHSERET LY
EES— FHWAEH (55
4. 535 HBEE, T7TREFHERELAL? [25
EEE—F WA H.
EMEMNENIfFAZFESES,
a9 86 2. & AAAE A AEA




i 38 FEE ANAFY A= H7F 43

ERIE A& B o
W+ & 5.79+2.29
W+F A 5.73+1.91
Wy+Z = B 5.13+2.33
L& 5.79+1.81
L+FFA 5.64+1.82
2+22 B 5.93+1.82
W+ & 6.07+2.37
W+F3 A 4.47+1.96
W+ao B 4.07+1.62
=+ 8 4.64+2.06
L+FFA 4.86+1.83
2+ B 4.14+1.92
R RS 5.33+2.19
B+E A 457+1.60

o Wy+33 B 4.87+2.26
=+ 8 4.00+1.92
2+FFA 550+1.91
2+==B 5.43+2.41
W+ & 6.07+1.49
B+E A 5.13+1.92

ar WY+5a B 5.07+1.98
2+ & 3.64+2.56
L+FFA 6.07+1.64
5.64+1.78
W+ & 6.07+2.02
B+F A 5.20+1.32
Y+Z= B 5.27+1.62
S+ & 4.08+1.85
L+FFA 5544151
5.08+2.18




(A) A% B) &

Lo &
- is
L
e
T
2
Ea
e
.
BATUMY S4eZTA BAeE30 24e3USY S4-E3 24+Z30 SoZlMA Ua-E3A SA.ZIE SesDuiA Se-Za 2e-z3E
(c) &5t (D A=
1 ]
1 by

B4 FULY BHZF E53I 24FYsY 2403 244338 SH-IUEY SHeEIA U4-FI8 So-FULL ST 24-33

(e) =4

EHeUEN SeEI geET0 24-3ULY 24033 24033

19 87. T8 AH AMAE #s A3



shef 7t
7

= A A
SR

[e)
ol NERE

i%oi,

Ev——

[e]

s =i

2
00mlel] &=

3L

h=s

PN
E

A

O
2%—9} —
Z28 A A
A)

oﬁe
wy
M_:% TARE
Lﬂ I o) _ oo do e
) =K =5 X T T
DR s ﬂwmowoAA
o T %Tmo,% ag;w@ T T
Ry B e Mo =T ol o co v
i) ]oﬁ,:; o~ ﬂo»To*_Xﬂﬂ
X wq#} T o Ly
mﬂ Ll]../lﬂMum U S o T ,ELI "y
" o ﬁo%% moﬂﬁv ’ Nlo ,uu__i7 }guﬂ
= T w:O s . . EO ‘WO - Zrl O# HAWL E,._ X = ﬂ_ﬂ nAJ ﬁo
5 n@ﬂ%% @zo% g%Mqﬁ szﬁaﬁa
= ~Prie X3 @%EWH @g%ﬂ%Tw
 ° e m X W@@% % g @ﬂﬂwaﬂy
HLOE ﬁT_EoPorMﬂW sz._u&oﬁAo ﬂ%.ﬂer ﬂLﬂlogmﬁmﬁnﬂéa
L %8 _doﬁlﬂﬂ P T & . @qu = Mo
P PR gy T %b%mo A oy s g%aﬁ@ =
s X % T = ocorl.@]zo ogLnumlﬂi
S5 T o o i = ng o?_ oy
mﬁan @E@ i g T %i%g - 4 oF A of
;.ﬂwrﬁ_ X o 2 ,uuuﬂl? ) ofE ]%TLE%O_LE.L
o e ,Dre,ulﬂ._n@ﬂ%l lﬂtuoﬂ mﬁ it KR q‘wﬂo.ﬁﬂﬂ_lﬁﬂﬂﬁ
%m% ﬂﬁ. umfrmu V@Qmﬂ}, A ﬂ%&.)ﬁﬂ
1550 cTuvn,moﬂraL oE.Lﬂo QAAE;EEHA mobflﬂ\qu
! G ™ ot = 1o m O &= o MR Y
R = - 5 =T %owﬂ,goﬁ}
M2 — ! _,%L_L} oy ° co}o
#H f _,T| J— C‘* wuL Q _” EO Ty %_l t] o
mw,wﬂe ° 9 <o oo =2 lo_L,z_% oﬁ%a%%ﬂ
<0 Mo_Llo_,_ el . s wo MzooTluwu ol B OLW% p
o = 3 i %__%A P BT R %a%#urﬂi
w T imzlﬂ < HE = T 2 oy o 37 5w T
qorﬁudu T " = Z = X = < o Mo ol < o0
2o ﬂxm_.ﬁ_.a = N gomo%goﬁ quoulmﬂu.a
on N ﬂlann,momo_,or ﬂﬁv. n_nm:.ﬂ o= Nﬁ_somwo 1_|1_|HL
B ~F ﬁ.%%ﬂ ;ﬂ?q < mge77§
= 2 - 5 i o - Z - W
BT Lﬂ@w, %oa@% w2t @zmmgyﬁa
By ® JErEs L8573 LiuTd SEIEIT
! ST ww%ww %5@%4 %wmm%@ﬁ%
Urﬂ%o%%% mﬂ%ﬂéo ﬁoﬂ!ﬂi‘_ﬂ iﬁo%ﬂo ﬂHATJﬁdﬂthoﬁE
_ B = G = J.lﬁr B 2 G _H%%%m.g%}
ﬂiA _5Laoag1 E%éﬂ? quuwm:]o# fo S Bl N
< uolﬁ_z_hé w U 4 M;%frs : Eoﬁougl1if
mﬁ”m og_mo ]Lororo_u = o o o,%mM _dEM.umMHw}
,_EEN_-:._. W;uiﬁ L EizwcT ,OM EEEEEAMﬂﬂx_’7
O o UAAL ,Ul7 ;o.#\ﬁ_vE\.m_l,Ol = &ﬂﬂwo‘&lmll
Ho_drEE @frélo_ko o i nomeaa
Liu%@ ELWMM_JMO u_m_mmg m@x o
o & %iﬁ%& ngmn,;m;.w
N .m_. = ) X ol o w3 N
o urlﬂ Ho@mM%Em%%
o X ﬂi} 1.1%1%
s ;&?746%
TN S I S o
@ .%_1)5%
RN
N



7157 A AE A

gH =

CER

Jo
e

Hr
—_

a0
B
Jo

do
I
ﬂﬂ

o

1o
i

B 24

ko3
T

Theh

g

sheFdE R

Qe

al
=

olp

B

—
fite)

)
XV
il

o] g

Ay AollA 12 A

O

ofil

i
o

7k obd 3

el A ef ol

T
o
=4

o
yal

3

S|

"l-o]

oA = T

=

=

12bd =0l A 7N

#5 2t
o]

-

-

ke
T

Eis

g
s A

J

A

O

A

g

H

Jjo
ey

e

stof

N

of Al

<+
o}
o

io-

%

]

5C™45C



37. ol =9 wign] AAE g A2 wEe&
SeAr Hl| )&
whol ] (ko1 2]) 12 20 30
] 37 32 24 14
B 5.0
AL 0.005
T+ 0.005
3 0.005
Fuf 0.005
ALt} 0.005
EntE 0.005
REIAHAFEE 0.005
BAMA FE= 0.005
Al A 0.25
b 0.25
e 0.25
HZ2 37 0.25
g 0.25
Al 0.25
=5km| 0.5
Eands 0.5
a1mt 0.5
ARF 0.5
9 el 0.5
At m] 9.0
e == 15.0
A A 7.0
S E=IR 5.76
7 2] 2 o] Al 3.0
ekl Bk 3.0
GEdn sy 0.15
A 0.3
EnatAlass 0.2
22} 0.3
AEEFIH 0.3
A 100




=5

g Zizkel A4 wglel ElA w4 2 FF A
3 38 9 395 ol Uehate

wobuel sl wjFud Al NE 12969 W s
ok 296 Mol ABA el A%, 59 AolAS 5ol AcH el
30%0) =L Wol: WAl Asksh W =A vheht o

Mol ol ee EAHYE

moi'
_\TL
>
rm
4,

il

drol o] &g H ol wWE AT 5
A, 12%9] v &7 A= #E
T As7F YERY] Al 2eke 30%011*1—5—

VEFLFA] eEokot 209 0] Aol A HE

ol A wob BE S FAE AAE B
A
Zo w5 Asrt et A olel e

wrol we) wjgn &

7% 12% 20% 30%
A 584 £ 1.02 599 + 1.35 5.38 + 0.87 533 + 1.14
& ATT £ 1.44 485 + 1.29 437 £ 0.70 4.08 + 1.00
B 545 £ 1.35 513 £ 1.09 484 + 0.83 354 + 1.19
KSRt 6.42 + 1.07 568 + 0.84 492 + 0.68 474 + 1.83

=4 6.30 £ 0.78 6.74 £ 1.42 535 = 1.13 3.07 £ 1.48




Jo

TG v & wE #

ol

!

[}
=

3
H

L]j]

o} 2 W

=13
=

30%

20%

12%

7%

6.04 £ 0.94 5.63 £ 142 5.04 £ 1.30

6.18 £ 1.35

529 = 1.57 504 = 1.44 493 + 1.39

515 = 0.73

q.m.o

513 = 1.09 4.84 = 0.88 424 = 1.52

545 + 1.35

568 = 0.84 492 = 0.68 474 + 1.83

6.42 = 1.07

W
el

6.74 + 1.42 5.3b £ 1.13 424 £ 1.08

6.35 = 0.78

b FS AN AN AFe AXE AT

7Hx A

1ol wr} o

171 915

E NAs

3

gol WE @5 A

LH]

ksl
H

O wolFzel u)

3 A

=
=

bR A

= @AQlEel ¥

=
3

cheFgel ole)

Z]
=

tol s

171 913

S

we

3z
=

12% = g3 A2 )

o]
Fe

)
=]

el

5|

Aol A ol =

Hj <

2

ste] 7]

SRy e 9

9]

Jo
&

7t

=
T

e o,

=

2]

il

9 el A

BR
~
o

o

A5t

&

=
[

= A dus ddst 7

o]

A}

—~
fife)

._i
gl

)A

i
o]

o

=9l 20914 10

ol o= 10%

S(19Y 86)

1

Nl

A AgR Az



Am A

ki3

—?’]

1] &(%)

3
H

Hj

O
]

o

20

20

15

e
il
ol

A
N

Y o)drf

25

&
il

M

20

20

0.5

il

]_

)

=

me
i)
all

il
-

o

X

q_mo

goll BHA 24

H9 HA 5

re

g
i

o

o

o

L
;OO

O
]

o

5.58+0.42

6.54£1.58

5.77x1.74

6.23£1.39

5.52+1.93

4.9810.85

7.52+1.65

7.12+1.44

iz

m

7.11£1.40

7.56+0.95

6.32+1.41

6.57+£1.08

6.29+1.33

5.83£1.42

Th

et

7.10£1.04

6.35+1.44

i
i
o

e
-

o

<




3
ol
iz

sl
JJ

ol

B

==
S

AFNA 7HE & 5 AFE vHedgle, 8

ki3

JUEETS A

1=

(o]

H

o

ol
~
<

il
4

el
o

7
ﬁo
Yo
s

o

el

AT TR

B

obatgel Artel whe

vl
=

AN

-
T

ol A

T

S PSS

g, ©]

o =
AR

ZALE 9 ok Al A

A= 9

=
=

24 e}

o=
o AL

2

|5 or of o

A %

grot

ok
=

2A YEnA

M= Apol=

=
R

O 7 AN Piiol w

o}
Mo

by

tol disliM 9 =&

hui
AN

~
o

N

el

~
o

o
=

ol
G

—
o

Jjo

ki3

A o2 kel T

A
13
=]

Z el

FHH SAA of

Al
2

T Azl T=dse

A4 g

), ofell o

<

o2 uerst o (S @AY 43%7)

gkaL ol o

TEEE AF

43

ki3

of o

A
2

Y 2091 (A 1091, oA 1091)o. 2 Ad

s

2} FTAL Rl AF

O

o

v 959 [He]

<

o



B
S
s
ofr
22
rx
fole
ki
>
|
o
H

e % TH A=
0.3% 6.42+0.58
0.7% 6.58+0.71
1.0% 6.42+0.55
2.0% 4.38+£1.30
3.0% 3.57+£1.97

(3)

ool dlg ABE 24 AgelA WA a7 B 03%0 vlekd 109714 aFe
SRSl ol e e, 10% oSl AF WA o
30%7H4 &HE W wsel 2E A5t ek

AQRel W& ofeet Zol 14 MigE s SAYLRE sl 74 Adw @l W
&8 30%770%717) Akl A Agsiger], A8l R FHAE 54 AF
s wa aAEste o) gate] Addl Agede

s7lel AenE EgE ARE wPoR so] thee meh g WidvE A4 ol

et wer s dAstsion, 2ol i #eE 2AbE



8. ol MBS 2N
%E i
B3] 10'65

v 68116

1 10'65

e :

%Oé 0.01065
%jj% 0.01065

: 0.01065

Aﬂ 0.01065

: 0.01065

o 0.01065

FANHN FEE :

: 0.5325

jé 0,535

%Pr 0,535

: 05325

%E 0,535

E}i‘# 05325

S-&kn :

ZF A} :

i?u} 1.065

AAZ :

) ) 1.065

| zHAk 1.704

& |




F M4 AR S lel b2 B d AE Az ey

A3 A7 30%(A) AAE 50%(B) AR 656%(C)
Moe 18% 38% 53%
lol 22 (1) 129 129 129
aYERY 20% 20% 209
o=
°r 10% 10% 10%

71ep7tE e 40% 20% 5%

= gom wolZEo] ko wlol WA 12%E I
Aalga, #so Fue 9IS FE FF dEFZdH oz @ 2y aghH)E 10%E 1A
% Fo] NRE Ason, &

@ Auold JlE 7bE BEel Ge 10740 R WEE 7
= Hrop=&9] fomA Zb7] 30%, 50%, 656%= st Al E ol

Agsgon, darow @A FRAA BT dE 44 AT BH & 50208
)=

O T AL B AFSE FHA 30904 1291, o] 182)E UFo shel 108 A®
How -



345, AR Fhel ulst Fo

r O
2
M
BN
>
{in)
&

SRR
30% 509 65% EAA%

(50%)
A 6.54 = 0.92 627 + 1.85 584 + 1.72 552 + 1.30
o 6.95 + 1.61 599 + 1.54 6.25 + 1.09 6.50 + 1.35
S 742 + 150 720 + 1.21 6.70 + 0.57 545 + 1.52
Zoh 6.50 + 1.41 6.88 + 1.40 6.42 + 1.42 6.80 + 0.54
=4 738 £ 0.75 748 £ 154 6.83 = 1.43 6.15 + 1.45
Tl AFH A (%) 67% 75% 63% 55%

L

e AL Aol A gdme] wgnl&o] dodes A4 3ok did dake A ¢
Ko o] -
s

oA = g AT g Ao, 53] wto] gEjAE YR HE 30%04 7.4275 ol A
66%7t 4] PR &S FEAHES W 670874 wol = AR YEh YR v &9
717 Bhe AN e Aew god £ s

Agel A4 AR Mg 30%04 65%714 2 AL T 6544014 Ao #
HAe7b dolx = Aow veiyron &3 dEoAs YR v ugl & xo]lS Ho
A gskEdl ol aRERLe] At Fo| AAHeE $EH 5 FEsm 9o 4
98 v & met T o7t YA ke AoR AR

BoAT el g A= Fd A AFol W JA4 AYR WS 50%=A T
ol A dvE A e 7] wb vag w Be Ads HEd teld T Al A4
AFel vl e Aor yeston, 53 5t SddA 7] dv) o] 5457111
Histol 2 A7AEE S JpEEAE a-E s A Ao 49 6.7077.425 71
=2 dsstA = e & A el NEE A wignzE & o T Al A9
o A g A fEE ol Aow AR

B3, B ARzl ol el g 2AHE A4 3 A
Fol dalA Frielgol sB%E AW WA dEves AARE A8d TF AXH
A e ojelazt 60%% Hol 43R Ao teon, 53 Al % AE

e Fujoa} o] 5% E ZALE S 7|& AAHT =2
Ao A gtat ool o] HPHS gl F YA

=8, oleg Al B ATt Axd ARt 9id Qur gAel s



d@AASNA AgEHAE ol wiel A V= AN AFRG 9 vee] A3 H

Axolgl= Aol H4EW ¢ =2 &S HY £ S Fow AR

O H3H A2 H|fo] BGeE AT o NEEr) 52 AoE ZAEY 23 A4 AEo]
olydelts Holats s FACR dlo] AxFe A FHE A xsle Ao RA Foo
A2 AEE gt e A AFHE AAST F= S Ao drkr o] o] FiEo sk
ATMEE XEHFHA oz F3PT o]

(4) F= AAQ A An| A vks A}

O 2 dAF/delA 2atdEd HFHor A Zauk(adEuhe] A AFo=wm s
*é%% Aol gl &v)AE 408 (g2 114, o=k 299) 2 AAE Fofsle] dA A FHska
e 2R 209 (HA 61, A 14 & dAdew sl anA )EE 2AE 5H AR
Ho = FASHS &

O 7|3% A= Bk 3 93 digt A3x, A7 A3 l tf sk oA Fufol] gk e Alel
AN 2HR 24 AAsigon 1 A e 7
46. T NE A AZFe Toels Al L

A2 el 7 E =) AY 2 \] - of 2}

ol 3L XL }ol 2L 2
?:_]lﬂ/\@/\‘ HEO]—‘ﬁE ?:_]lﬂ/\@/ﬂ, HEO]—‘ﬁE

A 34
uk 31 04 38 + 03 25 + 0.8 33+ 02
sF 28 + 05 35+ 03 27 £ 04 31 £ 05
ol 34 + 04 33 £ 05 31 £ 04 30 £12
7143 H A 34 + 1.1 3.7 £ 06 15 +11 29 + 05
-l 2 AL 65% 75% 37.5% 72.5%

O 713% ZAbellA A il AR A dut Al Ao WA HNEY wL VI E
2 mlov 42 vpiate] A% Avuk AW AL ok F, WAl RE G (5T
Boa 53 A74H VIaxolA 1589 HApuhs vehdio] A2 v o Rbel Al 27 A}
AL AAANZI = B2 oy Lol A+ AoE YE o, o] FujeAal& o] 37.5%4 el

] X



O :’—Tﬂur AL 7 FmEte] A FH s gAAE
TEE Yetdder, FrjejabEe] 65%°
Ao Wy

=

O B ATAWAA ABR HAR(IAE DY HobFE Y4 S 2SS W 44 T 2
AR5 WA BRI A9 YAuT =S Aow vewiom, 53 o)A 3140

O FNEANNNAE 3700 Av Yol 3470l WAA BRACE Egov, 44 7]
TS AAE AN FEHoR Astel FUIAA FGF FH Ao wolw B
ALl AL AAFANAE FAF g2 2 Ao By

O AN MTTAEC] E EACIAE WobHE AAe B, P, w SelA A gyn
H e SRS deel anAEd Al du 44T o 4557 e Aow dew
u, /AN AN E AR 15HAE el el FE AL 20902 714
of W At wol F4E RO vpehy

0 5% A4 WABAZA T FrANE ZHANE UL B4 AN 9] ok
FEYA e 725%9) thgATE TS BE 27 A% AGelA o &9
&

o
m{o
2

O v # Aol M= Ao &40 g AR Ago] A vzl A= §l
N G 7FA ARE AFEA g Il SN HI AR AA AHY {F&
A3 el o ARE st A3 oA B g oAl gk FARekE Aol R o] L
= Zlow AztEY X}L“‘Zoﬂ AAAR FEQAEE AT & HAiExAE 34 T
Ao A AFE T AL WSR2 HIFE Wolop & Aow dAdhE\\

B) A AFe] dEAF A

O  g4AF(glycemic index:GDE oJH 2EZS AANES o Yedles 9nksyd x5 4
Aol dERkgE Hlalste] ekl Zlor dynkgo] v AES GI FA% $HA YE
v, olefd AEES d9E e ASAA BuIAEY Aol E=gs FE A
o7 A A Aol JhEkE HotnE AAEY dHNEe SA4ste] G

3 2
HEOE AFHA %8 AAsuA Y&

R8s

O B AT AEEA AuAA B AT g ATE WolFE 442 44
2% 308 1FoE AFeel YL HT F YPAFE 4EHAS



EERE]
NHAA 563, WobRBAA 506

o]

=

A A2(SF)FF dol a5 A2 (GF)

SRR e

iy
o

;om
23

4652 Low Gl A Eo =

1o
.

el GI

A dojxl Ald A

K

=
°

O A ANd=

53l

=

=

o] A§ 5060=

)

A
e

A

=
730l

o

3L
=
=

7t

=

2

1}

=
QA AEE J)Ee] AR G GI

&

5l
=

S
- =

1—0]_

=

ol el #o]7} ie}

=

=
1A ddiA o= GI gho] Lduk AR iAo

9|

p—
=
o

oAM=
Abggro 2 A HTE v GI
5

T

3)
g

ojp
oR

¢

0

GI(%)
100.0
56.3 £ 17.3
50.3 £ 18.3

F %] (Gleycemic index, GI)

&
=

1035.6

5469.4 £ 1686.2
30792.5 £ 1184.5

Area under curve(min- mg/dl)
276759 £

obel 3} welg

1}
Group
glucose
SF
GF

47.

3T
st

(6) Lol g A AFel A

eX
=

Hin

60 C, 90 %R.H.

deep freezer ol H.TH A

-

o7 Abgst e, A AldH

A

SAA dxT
A

w
771

[e]

|

I

Hom,
3}

op

B

—~
fite)

o

Hin

~
fite)



ﬁo

b

fite)

7}

Ko

Gl

1] Al

Holgss

AR WokFE AN A7 Zkol

o}

Al
2l

o
i

ol

2 27

A 21 AdFEE7F 90 %R.H.

e

= 7HS

-

vm

°|

ol

i)
{+

o

N

~0

—

o
i

rhy
Hr

e

el

=
L

12
4.8
a)

4.5
A7 713kl

ke
T

gtol Mlal

A A & (redness,
[e)

4.2
4.6

L),
of wl EFMLE L Fo] 97.06, a #ol 0.09, b Fkol

ol M A AHl A E o]

Sa=ods

A0
[e]

ZHAE) #& 7t

3.9
Al

Storage period (weeks)
4.3

%= (lightness,

-
e

SN

AAHAE)S] #kel 2.0

[e]

=z
=

o] g-3}o]

3.5
4.1
%73t .00)

==

Control (0)

A

e
A3 A 713te] Aol uhet
oAl 125 AFoll A

=

2
calibration plate

3

8

shel WsE A% g

RS
[}

o]

(vellowness, b)
191

o
34

gl

O Al AA 3 Aol e Tolxa A B5F 60 Col A%

=2 72 7

4

vz

E

el

A

oF 1270 ¥

o

Fo&

o

A7 ge A

o=
NV

H

94

K

B4 A

-

14

R

Ha

B

O A A

2k 7]

ksl

QA fAb



e

A

12
Kl

4 o=

A

2.15
2.08

Fef o
_]

S
o

9

Toh =

1.38
1.20
e

A

Aol A 1257 =

o}, 5-v) %

Pl
)

=z

T

=

=%

=

R

oA 8

0.26

Storage period (weeks)
0.39

&

BEolt, 4

131_

o] & ALz yetgoy, AH7|ite]
F71ell = e}l

°©

el 3

oz AA7|7tel

2 43

Control (0)

[e]
3l
pm

v, 2

o A% 713tE

A
2]

9

(e}
F

el
\

A AHAE)

A3 A

sl 821¢] panel
LG

S

(H%5) o

_?4

49, Tol3rE Al
Z]

st

o}

dut Aol njste

s

3} e o)A

131_

Azl

.
R

g, ©

-
e

%

s

)



350 - HolRE FAE 8% T dAXE A AEFY AFVIE B ¥ AF
Storage period (weeks)
AR Sensory test
0 4 8 12
Color 48 44 4.2
Flavor 4.4 4.2 3.2
AR AR 5.0
Taste 46 45 3.8
Overall acceptability 4.8 45 3.9
Color 4.9 4.6 4.3
n) o} 3r 5 Flavor 4.8 4.8 4.3
5.0
B Taste 48 45 41
Overall acceptability 4.9 4.7 4.4

ek Al AT} Folaris AX o] AGT|7tE nAE S SA487] fs] Al 0.1%
peptone HirFE E%3to] stomacher lab blenderE AF&3lo] E£3ste] wAE=R 34
gle wEo] ALEES. dukAH4E  PCA  (Plate count agar), WEATES

DLA(Desoxycholate lactose agar), ®HF2#2> A@-$2+= MYP(Mannitol egg yolk
polymyxin agar), &%¢ +F3°]= PDA(Potato dextrose agar), ¥ =2EZ|UE HZH
A~ TSC(Tryptose sulfite cycloserin agar)E AF&3slo] wjdkst & 2= AL

[e)

“

Ag A ol RE MY BEN 2 o guzql
(Aw)7F 01 el Zlo® ZAbs L glo] Ag7I7ts vAE F29 7bsde mlg w7
ol AF7|ZhE vAEe] MEks A A5 2 FAENAN A&

Al A A el A
A7 F8

4
AIZE BRI wE AR Ay g3t veid Az Aag. o]9e B, cereus$t
Yeast&Mold+ Z7|F8 #d =R 2

A = 7lFer Ao AL qfZd+= B. cereus® 1,000/gl® A EHEE Ho
o Al AJA oA EAE B, cereus®] AFA FA= HAFAE WSSt v Fo
=2 ddd

dopE Ao A x7] it 2 ST Fro] Al AR 278log A% = A
o2 #HEHJEH, o] wolrE X AR EE doltE Alge] 7hy @A, g A



4 A% el A AEE FAol ohd Fagen AYHUN 5 v g
)¢ 0QEst F7heE A AbnY
O wolmz AAe AFVH AT WRE pAE AW 125 4% F dzE oy
1-2log Axe A3 238 7MA> A= ved
%51 Mol RE S BT B3 ANY AN AT AT AR W
microflora Storage period (weeks)
A8
(CFU/g) Control 12
Total plate coumt 31 x 10° 1.7 x 10°
Coliform group 4.1 % 10° 36 x 10t
A A
Bacillus cereus ND ND
Yeast & Mold > 10 > 10
Total plate coumt 6.4 x 10° 2.8 x 10°
hol oL & Coliform group 2.3 x 10° 7.2 x 10°
32 Bacillus cereus 25 x 107 2.8 x 107
Yeast & Mold > 10 > 10
O WolarEo] wolstH A gteko] Sy = How IR y-aminobutyric acid(GABA)2] &+
e AFzASNN ALVNE] AAAL AFHAS. GABAE T ABAL 7}
A e oAt fFEAle] dFo A A AFUe HolaEe] HIyIE 1 o] &
Eo] Ao AygdAdes Zgx7sdH EesE ¢ US Aog AddrE B4
O AA717ts GABAQ $tEe o ®W3lE Hwoluy =7 0xtd] 7]¢le Ao ® Holy 125
T ARET AW AW GOt WokF R T AN folH MeE wold dRe
3E 52, WolFE FAE 283 T dAXT A AEFY AAVIEE GABA W s}
GABA Storage period (weeks)
(mg/100g) Control (0) 4 8 12
RN 1.32+0.30 1.09+0.15 1.42+£0.27 1.44%+0.24
ol & A 4] 2.65+0.23 2.9340.31 2.4440.36 2.76+0.28
O Vitamin C tEAQ A A QFowA o] ekele] we&riHd Tl B
E/do) HuA okgk HIEIWI o R 4 A U AN HdE dEEHY sk Vitamin
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EE
20729 28 (35.0)
30739 32 (40.0)
40 o] 20 (25.0)
g
T 40 (50.0)
oA 40 (50.0)
EEAERS
9id o] 3} 15 (18.8)
9d =3} T 123 o)t 36 (45.0)
123 =3 29 (36.8)
AYF 25
507HY Wk 10 (12.5)
5059 o] T 100wH T wh 48 (60.0)
1005H9) o] 4 ~2002H9) vk 24 (30.0)
20039 o] 4 ~300H9) v 6 (75)
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A 732 £ 162 751 £ 1.15 6.30 + 2.37

Eis 6.57 = 1.48 694 £ 1.35 418 + 0.95

le 744 £ 1.07 7.18 £ 1.49 235 + 2.42

ESh 6.79 + 1.81 6.42 + 1.33 547 + 154

%3 736 + 1.08 7.62= 2.10 3.89% 1.44
v o] g 82% 85% 28%
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Holl whepx AFAdR-eR HAAG 36TA-TA-1 &g AL 243= a5
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¥ 62 Y ol pilot AJAHTOl Ulek A Ao g
A4+ Batch 36A-TA-1 ¢ 3= (mg / 100g)
1 14,049.0
2 12,836.4
3 12,718.6
34t 13,200.6
@)

33] WEE Aol Aol 36A-TA-19 & HA 127186 mg / 100gel A
14,0490 mg / 100go& wm= g5t AFAE T HstE #AsIg oy, AlgA
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X067 Aedxdm FAARYE o3t Alxd AR MAE O HE S
Sample Total plate Coliform Bacillus coreus Yeast &
count group Mold
Raw material 81 x 107 ND? 3.4 x 104 ND
non-g
Barle ermin FD 1.3 x 10° 6.0 x 10° 3.0 x 10! ND
y ated
germi FD 30 x 10° ND 43 x 10* ND
nated RD 48 x 10* ND 1.8 x 10 ND
Raw material 2.7 x 10° ND 1.4 x 10° 7.0 x 10!
non-g
Soybe  ermin FD 55 x 10* 17 x 10* ND ND
an ated
germi FD 19 x 10° 17 x 10° 58 x 10° ND
nated RD 75 x 10° ND 7.0 x 107 ND
Raw material 34 x 10° ND 7.0 x 10 ND
non-g
Azuki  ermin FD 40 x 10 ND 2.4 x 10° ND
bean ated
germi FD 38 x 10° 2.1 x 10° 44 x 10° ND
nated RD 28 x 10° 7.0 x 108 40 x 10° ND
Raw material 6.3 x 10 39 x 10° 1.7 x 10° ND
Wheat  germi FD 78 x 10* 40 x 10° 1.3 x 10° 2.0 x 10"
nated RD 34 x 10° ND 40 x 10° ND
Vel ¢ cfu/g, ?ND:Notdetected(E 7 %)
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Bacterial
growth

Coliform
group
2.610.13
ND
ND
ND
ND
ND

Clostridium
perfringens
ND
ND
ND
ND
ND
ND

Bacillus
cereus
1.2+0.24
ND
ND
ND
ND
ND

Microbes (log CFU/g)

Yeast and
molds
1.7+0.14
0.8+1.04
ND
ND
ND
ND

Total aerobic
bacteria
3.210.25
ND
ND
ND
ND
ND
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O WA EAE HEge WEHE obrlste] § 9 wel WaE Fus] miel A 24}
F U #54 WEE BAS A% e 2
E 69, WA ZAb Aol WE #sH s
Irradiation e
dose (kGy) AT 3 R o]
0 57+1.25 6.0+1.41 6.0+1.41 1.0+0.00
2 5.0+0.81 5.2%0.95 5.2£0.95 1.5+0.57
4 4.2+0.50 45+1.29 4.7+0.95 2.0+0.00
6 3.2+0.50 3.5+1.29 3.5+1.29 2.5+0.57
3 2.7+0.95 3.0+0.81 3.0+0.81 3.2+0.50
10 224125 2.7£0.95 2.5£1.00 4.0+0.81

.

4719 Aseh ol AR 2 AT 4 KGyrE NEEe 5T g7k e A8
gou, 6 kGyoldolde & 2 MRS FAR vt ey Adse 2/%E
% ©

Py -1
4% An7t WA bl S =

~

b, AR A zdd A sl go] FEe] MAR 74 zAd webA wAA 2A} A
ol Wa®A 2 kGyE 7JBAFOR she] Hul 4 KGyE W71A 25 Ao ARSI

MEAZ] A2

(D) 71574 AA Holxe] P3x 75 74

B7VNA e A ASEe] d"m TlsAS el et 1xHe® 108 S
oz sho] ety Al wolkxs HIZFAlY dRAFE AEsslen, wels
B2& FRetA @S AFe g9ASF AES A4S FEA FH folEd FHo s
= fstol 7 2ARE A

2 At X 50gell dinlate] @Eks MAAZ F SAG dEA Tl FEA W o]
227 9F 56, Woldo] EdE T VA A AFAAME 469 FREAFE B,
FEAb wlo] & dinjste] wholle] Eite] Ay F5E AAste] A FE W ARE
Bl Ao Abiid



3270 dopd 3 BRelE E9s Td A AEe] 9 A (Gleyecemic index, GI)

Group Area under curve(min- mg/dl) GI(%)
ey 61384.4 £ 12816.5 100.0

e Al
g 4 34532.5 + 14135 56.3 + 14.2
Hj o] ~

22k A4

28775.9 £ 1337.6 46.9 £ 15.9

(2) Hol=x= i AN AFe F8R 7l E (18 I =)

O

O

FAIN BN FFEE A AEQ] Tt s dF A (Saengshik)?} EF Aol = X%],Lo}
o, AT 20| (Saengshik sample)E 7FA 1 A4 AFdGHsAR o]&Ha 3
i+ Acarbose$te] Tk 74 vl P F2AE A S dvtes EdolA HF5 S

Z 2% 2T, % 50%= A 39, A F7HSPF zone)o RE F7
HE 5 3715 A& s RatJ 2ol dhFol| H0ge FTwatRorw, md
of W& 2Aojel FAZE FAsIgow, 244 2dd g WA wA st FIE.
]
™

T R AT AT 120 VEes Ui

SD Rat (5%, 20 10vgA 1o s Astal F 40vhe] 402 UFo] EE
Control (&), Acarbose (0.4 g/kg_Glucobay, Bayer korea), F#7|#oA T3 A2
AZ BEe U FEES HE MZ2o] (Low - 150 g/kg-diet weight, High - 300
g/kg-diet weight)E Aol&Z Fasl+a. 3o 50ge Fwstden, md o 1044
T2 Aol FAE SAHYS. @9 A 12A7 24 & %Xéé}oﬂotq AX Al FE

Aﬂ%/j' o] 3}‘— }\]7@ 0d

aita Meg olgeel A
]

=
71 A7) (Caresens 1I)E o] &

=g ol (Saengshik sample)7t A3 s&E] AT D Holaedd wA= IS obdS
o] b npe} g F 21 o] AV E HEEEe AFF 7 control ol H
&l Acarbose T (0.4 g/kg-diet weight)o] fro]lH o=z FrAstg o, E§2o] Folit
(M=~ 150 g/kg-diet weightz} Vit — 300 g/kg diet weight)oll Al Fe]d o2 F7lsile. Hat
2ol FHHF 2 Aolg &2 Acarbose T4 (0.4 g/kg diet weight)©] controlitol H|3]
oA or Ftihstdon, 2ol Foit (M - 150 g/kg-diet weight?} V- — 300
g/kg-diet weight)olX Aoz Frkst Ao=x Jeiyts. oles AHEL Acarboser U]
enzymes ¥ WA Agsto] e FE oAsto] AoldF el vl o] E&(FER)o] fHAdtes A



o7 Ho Av A o] Foldt (I -~ 150 g/kg diet weight® V& — 300 g/kgdiet
weight) 54 2 AAARE flew GFhrbl e vAA Be Aow ddd.

=5

. EE ABS AT AL AR g

Experimental groups

Ingredient
1 II 111 IV
Corn starch 661 660.6 546.7 430.5
Casein 226 226 190.3 156.5
Soybean oil 60 60 60 60
Vitamin mix 1) 31 31 31 31
Mineral mix 2) 9 9 9 9
Calcium phosphate 10 10 10 10
Sodium chloride 3 3 3 3
Acarbose - 0.4 - -
Saengshik(sample) - - 150 300
Total(g) 1000 1000 1000 1000

w72 A9 A% F ARERe AT, Aol dATe Wil

Initial weight Final weight Food intake Body weight

Groups (g) (g) (g/day) gain (g/day) FER
I 199.8 + 5.76° 3386 + 1854" 24.86 + 1.38 6.61 = 0.69° 0.27 + 0.02°
a 2006 + 6.62° 2818 + 12.76° 3043 + 0.49° 3.87 + 045 0.13 + 0.01*
m 199.8 + 758" 3649 + 1921° 2710 + 1.13° 786 + 0.72° 0.29 + 0.02
I\ 203.3 + 7.42° 3796 + 1471 2727 + 1.74° 8.39 + 0.60° 0.31 + 0.02°




400 1

300 A

200

Body weight (g)

100 —o—Control (I}
—+—Acarbose (11)
== Sample - Low ()
—C—Sample - High (I¥)

0 3 6 9 12 15 18 Al
Feeding period (days)

a9 89. ARV A= AT Wst

O FE(Rat)E& o] &3 &84 0](Saengshik sample)’} 9 A% dA&s H7F 49+ 19
907} 7ol vElyto, & 2149 7|7 wot d3E A3 AI controlit e ¢ AE
b &9t 19530 mg/dL7HA] o] A5 ste Aoz yelhygon Ay o2 ARgsh

o
Al#E 1 9l a-glucosidase <A k=< Acarbose Fo (04 g/kg-diet weight)<
164.40 mg/dLE d@dse] EHHoR  AAHIAS. EFA] Tl - 150
g/kg-diet weight®} V- - 300 g/kg-diet weight)oll A+ 18873 mg/dl. ~ 177.36 mg/dL. 7}#]
control tH] &9 o] Ao w oA H S

O %E[Rat)s o] &3 &2 o|(Saengshik sample)’t 5 insulin % % insulin
sensitivity ¥ secretions A3t A= oo yEhd vbe} e A diRT o= A}
43 AlZEHIT A+ a-glucosidase <A 2FE<Ql Acarbose F¢7(0.4 g/kg-diet weight)
2 109 pg/LE % insulin %7} controlitol] W3] foHo FHATAS. &4 9
Fol (It - 150 g/kg-diet weightZt Vi - 300 g/kg-diet weight)ol A+ 2 4 2.78 pg/L¥}
258 pg/LE  controlir Aoz Hol7b ux s, Insulin - sensitivity 2
secretione YWERYE A 3¥2 HOMA-IRE 43 A3 A dzxsoe=z Ahgd
Acarbosei’i A5 9382 controlitoll HE| oo FFAadIYon E3hA o] Fofi (I

- 150 g/kg-diet weight?} IVi+ - 300 g/kg-diet weight)o| A+ controlit3t +2% =}ol7F 1}
E}Urxl B%E. olEld Ae R vFo] B u Tl dekeE EdolA Acarboseol] A
e insulin sensitivityd®} secretion¥ ¥ H H-2E §lo] YA FTAA N =S
= 7 UeE Jow Hdd



(A) Blood glucose level
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Blood glucose (mg/dL)
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—{—Acarbose (1)
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(B) Blood insulin level
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Experimental Groups
a9 90. A7z Ee 83 2 QAed Fid X = g
(Rat) & o]83 &%) o) (Saengshik sample)e] A A AL 7Aoo w2 = &3 2 Ae
of gt =4 HItA A= YA T oRE ARES AFEI A+ a-glucosidase
Q1 Acarbose

o]+ (04 g/kg-diet weight)ol 4+ TG, TC 21812 HDL-CE #9%



o7 IHAh AL gdAAo] FoF(IIF - 150 g/kg-diet weight®} V& - 300 g/kg-diet
weight)o|A1+= controlwoll HI& el Zpol7b vERVA] gtom b 574 XxEd GOT
5 GPTE 543 43 controlsrol Hls] =5 Trle“’i Fasda. olHd ddeR

njFo] Kol E8HA o|(Saengshik sample)y: Luts& FE o] A X]’.‘:_”H/\W deke mA A
don =X gl Aow Feky,

Group HOMA-IR
Control (1) 29.23 £ 2.43b
Acarbose (IT) 9.38 = 0.46a
Sample - Low (1) 2745 = 3.13ab
Sample - High (IV) 23.94 + 2.78ab

E 74 TotnE Sk Aol I A E tiabel mAl=
Group Triglyceride Total cholesterol HDL.-Cholesterol
(mg/dL) (mg/dL) (mg/dL)
Control (1) 54.96 = 14.99b 57.20 = 7.38c 22.25 £ 6.01c
Acarbose (IT) 1842 = 2.34a 40.19 + 5.33a 881 = 2.62a
Sample - Low
(TI) 91.46 + 17.57c 55.68 £ 8.48c 19.62 + 3.85b
Sample - High
(Iv) 91.66 = 20.59¢c 51.31 £ 6.29b 18.16 + 4.40b
O TE(Rat)S o] &3 &gt o] (Saengshik sample)d] H-ZFgo] gt A= olgef 7ol

Ueld vbel 28 Acarbose T (04 g/kg-diet weight)ol A =9 size % volume
aeal weight B5F A F7Fskla. @440 T (Ml - 150 g/kg-diet weight¥} Vit
- 300 g/kg-diet weight)oll A+ control®} f+o]# o7} gle Aoz yUepd, ofelgr Aie &3
QO]L acrbose® H:ET enzyme ZA AAR A HF @wizlo] #HyE FAREo] Qe Jo®
o3

u.

l_£



¥ 74, TolEE g Aol 3k VE A Hol WA= Jg
Group GPT (U/L) GOT (U/L)
Control (1) 80.73 + 14.20° 133.72 + 22.84°
Acarbose (II) 7847 + 10.41° 132.09 + 31.87°
Sample ~ Low (IM) 55.13 + 4.30% 119.77 + 21.43%
Sample ~ High (IV) 51.43 + 6.06% 116.81 + 23.72%
(A) Liver weight (B) kidney weight
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(A) Caecal size
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(B) Caecal voulme (cm®) and weight (g)
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a9 92 ol 3y Aol 4A3hgU] R B vA= dF

O HE(Rat) o83 &2 0|(Saengshik sample)e] F# F4%5 %L A3sdHo| nx
= 29 93, 9ol vERd wiel ZE A dixwow AREE AlEHI
~glucosidase A k=<2l Acarbose T (0.4 g/kg diet weight)oll A A7 ZAolr}
el oz F7sk Aoz yeiytow g Alo] Foj (I - 150 g/kg-diet weight¥} Vi
- 300 g/kg-diet weight)el A= controlit 3 +914 Apol7b YERA] %9k charcols Fo]sto]
A8 FEee HUMe 23 Acarbose T (0.4 g/kg-diet weight)ol A controlitell  H| 3]
reld oz Frastgovw, Ao FolH (MM -~ 150 g/kg diet weight®} V& — 300
g/kg-diet weight)ol A controliro] W& fre]2ox Frlehe Fow Ve Wg 49 Asted
= H7He A3 Acarbose FowollA= enzyme®| HEZ G4 A0 9@l fecesdlol] 9
starch®] 3ol ol om Frletsion, 2ol Fofit(Illxt -~ 150 g/kg diet weight¥} Vit
- 300 g/kg-diet weight)oll X1+= controlwtell H]3| fFe]H o2 F71el o1}, Acarboseol Hs] =LA
S7teAl & ASRE UEh



(A) Intestinal length (cm)
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(A) Feces of SD rat
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(B) Starch content in feces of SD rat
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1% 94, WolTE FH Ao £V BW @R Bw F ARA Fol MAE G

O olg]gt A5 n|Fo] Kol T2 ol (Saengshik sample)s LubsE do]x kA )
Ewo® AREE Acarboseol M WERE F2bE (BT, 255 E, ddeEe)e 7
HAAATY, afA oz dd F5S JAd =& v o= dvd,

O ot AIys= vFo] Ho| UdntsE Rdolx A JxLoR AEH Acarbose ¥
oA insulin = HAE Ao &3 o](Saengshik sample)© ©]#$ & 37F e
Al kS, TS Arcabose® =3k a-glucosidase G A& o7 012'5} Al A Bzrg (B

5
FANE A5ty FHArSe)E AMNATFE AoE Yeus wod dolsnEs ¥
et &4 o] (Saengshik sample)= A 2 tHAFS} insulin A &3 °ﬂ IS FA g H4
glo] aHom dG A5 dAd =& & F so= Add.



(3) ol T A AFe F8R 7l E 28 Y )

O Wolat&o] e AA AF & Aol& i 713 #Zo] A
(Saengshik sample)E 7FA31 @A AFIGHSAZ o] &5
X 7154 g @ 228 Ade AZEE R AZEY

ol
ol
2
o
ot
2

o]

x ), Az %
I 9l¥ Acarbose$}e] a4

v}

2L, 25 2T, 5 50%E F4 &%, AHS FIHSPF zone)d RE 7
g F712 2889l S, Mouse] AolE @ =

2 2ole] FAEZ FAsgoH, 242 2dd 3 UY wA s
A=)

D AT AL 12A7HE VIFEo R YRS,

= ol
o}
ol
o
52

O db/db mouse GFHH, FZ)S 10vFgA 1702 AL F 407ty 4708 Uiro] B
o] Control (&), Acarbose (0.4 g/kg_Glucobay, Bayer korea), =37]#oAq 3wt
< AANE Reld F FEES 42 MEZHo] (Low — 150 g/kg diet weight, High -
300 g/kg-diet weight)E 2jo]& Z3st3l&. aFFol 30g&

5 gastgom, MY o 10
Aol e Aol FAE H4sde. dY 4L 1247 A4 F H4stdov], 24 A
o BFE ARE AGE BYE F/00 B F, ATl IFHE AHS 0
A A1Fos 3U0] & WA FAREE FH A mouse®] mY £ AFH WEE ol §

JL
= =
slo] A A 3 oF 05 ple gde dog ~EY F¢ AA FAH7] (Caresens II)

O =32 o|(Saengshik sample)’} 25 &E2 AF @ 2o]lg o nA+= dg¢L F 75 ¢
gy 950 vERd mrel Z S F 219 Y ART|se H¥sEY AFE7HE control
ol Hl&] Acarbose Fo1:t(0.4 g/kg-diet weight)o] FoHog 74ty on, &4 o]
Folit (s - 150 g/kg-diet weight®} V- - 300 g/kg-diet weight)o)l A oA o2 7161
L. Hit Ao AHHE F Ao]E &S Acarbose T (0.4 g/kg-diet weight)©] controliell
Hl3l FojA o Fhastelon, &3t o] Folat (I - 150 g/kg-diet weight¥} V- - 300
g/kg-diet weight)olA] Fo)doz 713k Aoz YephtsS. olgdt AH}EL Acarhosers Ul
enzymes ¥ WA Agsto] e FE oAsto] AoldF el vl o] E&(FER)o] fHAdtes A
o7 Kol A ZEgAo] FoliF (IM+ - 150 glkg diet weight® N+ - 300 g/kg diet
weight)> 54 2 AFHAR7E lom il 3 vAA Ge Aow Hdy.
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&< 857 %7HA HbAlcol B

Rl

HbAlcAH< o]

9l+= a-glucosidase A <&

- 300 g/kg-diet weight)ol = 818 ~

S5

E 76, 28 Bk EddA AF T|tF HolFE i Aol AT 9 AR A FH T v A=
o)
Group Initial weight Final weight Food intake Bosjy weight FER
(9) (9) (g/day) gain (g/day)
I 27.20 + 2.09° 36.50 + 2.21° 6.81 + 0.15° 044 + 0.09° 0.07 + 0.01°
I 26.80 + 1.36° 32.20 + 2.67° 911 + 0.29¢ 0.29 + 0.07° 0.03 + 0.01°
il 28.18 + 1.62° 37.18 + 1.89° 7.60 + 0.25° 043 + 0.12° 0.06 + 0.02°
v 27.00 + 247° 37.60 + 2.21°¢ 8.02 + 0.23¢ 0.50 + 0.11° 0.06 + 0.02°
50 -
40 |
§ 30 |
5
z
&
220
—o—Control (I}
10 ——Acarbose (Il)
——Sample - Low (Ill)
——S8ample - High (I¥)
0 3 6 9 12 15 18 21
Feeding period (days)
9 95 Wola 4y Aol AE VI T AR EEY AFSItEe] A= dF
O B %=(db/db mouse)S ©|&3F &g+ o|(Saengshik sample)®] &% HbAlce H7F Ayt
a9 963 S F= 2149 7|7 e HbAlcE =43 A3 controli+e A A&7 7t
3

te og yeiyton AT o® AMES AdtE
Ql Acarbose Fo:(0.4 g/kg-diet weight)> 4.37 %=

AR AAHAS. @A o] Fold (Il -~ 150 g/kg diet weight¥} Vi

745 %714 control tiH] HbAlc Aol EFFoz A



10 -

——Control(l)
—O—Acarbose (1l)
—— Sample - Low (1ll)

—o—8ample - High (I¥)

HbA1c (%)

0

I] I Feeding period (days) H =
19 96, WolE Shy Aol AR VIt T AdE =2 HblAc o WA= FF

i

O %&%(db/db mouse)S ©]-83 324 0| (Saengshik sample)’t d9 45 AT ‘#37
A a9 97a e F 2199 VI B9k 9 4% Z%JJr controlit o 44 %

b Er 52882 mg/dL7bA] dHe] A sl Aoe® yeytow AUz ow /\P
AlEE L = a-glucosidase A k=<l Acarbose Fo9i(04 g/kg diet weight)
21780 mg/dL= dRAsol EHRH o AAHAE. @Al FolL (Il - 1
g/kg-diet weight®} N+ - 300 g/kg-diet weight)ol A+ 50069 mg/dl. ~ 438.80 mg/dL 714
control tHH] &g o] A o= AA U5

olo n;"“
~

g o



(A) Blood glucose level
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(B) Blood insulin level
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O %E(db/db mouse)& ©] &3

flot

22 o] (Saengshik sample)7} &% insulin &% ¥ insulin

st

sensitivity 2 secretiong FA3 A= a9 97 L T 769 YERS viel TS S U
Zaro e ARE3 AFEH T 9E  a glucosidase Al k=<l Acarbose F9](04
g/kg-diet weight)2 826 pg/LE 8% insulin %7} controlitol H]3] fFelxle=w &7}
SFA 2. 3ol FoH (It - 150 g/kg-diet weight®} Vit - 300 g/kg-diet weight)o] A=
pas 7_} 561 ug/L3 546 pg/LE  controliell Hla]l fréj#om 4SS, Insulin
sensitivity ¥ secretions YWER = X332 HOMA-IRS A% A3 dA dxzLo=z Ab
29 Acarbose? A% 94162.% controlitol] HlE FelHow FHAdIon, T ol
Fol (I - 150 g/kg-diet weightz} IV - 300 g/kg-diet weight)ol A& controls=3} 94
skl o Acarbose Folatol Hla] =7 FHAskA] F&. oleld AFAER v Fo] & u &9
Aol Adgss Rl insulin AP S P AR Bofg,

& ol

- (db/db mouse)S ©]-&3 E& 2 o|(Saengshik sample)] A AYAL Ao WA= F
9 AdEEel digt 54 Hrbe 2 77, 78 28l a9 989 yERd vbel ZE YA

zFow ARE3 AldEI 9  a glucosidase A 2FE<9 Acarbose Fo]i+(0.4
g/kg-diet weight)ol A= TG, TC 282 HDL-CE 92 o2 7tAh AHL. Fgro F
o (M — 150 g/kg diet weight®} V& — 300 g/kg diet weight)ol &= controlitel] 1] &
TGe TCE w92 o= Fta AFon, HDL*C-‘-’— SN RE. 2 54 AEd GOT %
GPTE 5743 A3 controlitol M3 EF Fo]# 0w HAslgle. oleg AadER vF

o} mo} g4

o] (Saengshik sample)© 2352 EdoA AAUAE AN, 54

e Ao dAdd

E 7729 3w 2E

Lol Al Al 7IbE whebatm b A4 o] HOMA-IR®l WA= 4@
Group HOMA-IR
Control (I) 17443 + 8.19
Acarbose (II) 9416 + 5.67
Sample - Low (II) 147.06 + 693
Sample - High (IV) 125.34 + 6.52

%7829 dm B

Lol M Al 73t dobaw gt Aol AT Aol vA= dF

Group Triglyceride Total cholesterol HDL-Cholesterol
(mg/dL) (mg/dL) (mg/dL)
Control (1) 251.54 + 35.34¢ 190.70 + 15.48° 5267 + 12.09°
Acarbose (II) 200.34 + 28.86° 113.24 + 14.53" 2571 + 445
Sample - Low (1) 161.19 + 30.96° 125.10 + 15.21° 58.52 + 6.07°
Sample - High (IV) 132.90 + 26.09" 115.59 + 12.34° 59.57 + 7.83°




O %E(db/db mouse)S o] &3t ZgH2 o] (Saengshik sample)d] FZgo] g Axse 1
d 989 e wle} S Acarbose (0.4 g/kg-diet weight)oll A 2] size ¥
volume 183 weight EF AA S7 st @42l FoH (I - 150 g/kg diet
weight®} Vit - 300 g/kg-diet weight)ol A+ control® 9% zo]7F fle Ao® Yehd. o]

st Ail= E3Pdol= acrbosed] HES enzyme A AR QIgh EHE wnbgle] #yHd FxEo]

Group GPT GOT
Control (I) 21453 + 37.69° 886.84 + 68.50"
Acarbose (II) 16745 + 26.89° 527.00 + 52.48°
Sample - Low (1) 105.06 + 32.08" 42049 + 82.40°
Sample - High (IV) 104.74 + 25.74% 396.75 + 73.16%
(A) Liver weight (B) Kidney weight
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S5 (db/db mouse)S o]&3 Zg2 o](Saengshik sample)d FH#W FE% 2 4A3ts g
e &3 a9 99, 100 YERd viel TS YA dxTos: AFES AdEa e a
—glucosidase A =<2 Acarbose F91:7(04 g/kg-diet weight)oll A A%Fe] Zol7}

go408 Z3 Ao vehyton By el ol (MF - 150 ghe dict weights VF
- 300 g/kg-diet weight)ol A+ controlit# 5912 zpo]7b VYERA] @29kS. charcolS Folalo]
F#H FH55S H7e 43 Acarbose F914(0.4 g/kg diet weight)oll Al controlitell  H] 3|
freldo=wm FrAastglow, Aol FoAH(IIy - 150 g/kg-diet weight¥} Vit - 300
g/kg-diet weight)ol A controlito] Hl&] oo Zrlele AoR Jepd, Wit #o A3vd
S H7tet A3 Acarbose FATINAE enzymed HEd A Ao 8 fecesdlol FHH
starch®] 3ol FolAdom Frleiglon], 2ol Folt (Il - 150 g/kg diet weight¥} IV
- 300 g/kg-diet weight)oll A= controlitol Blal freld o g F7189 o1}, Acarboseo] W& =LA
S71eHA ¥ Ao wm UER



(A) Caecal size

(B) Caecal voulme (cm®) and weight (g)
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(A) Intestinal length (cm)
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(B) Intestinal transport charcoal (%)
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(B) Starch content in feces of db/db mouse
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(A) Feces of db/db mouse
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