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2) 2o AMEY 9 & F AFe Mo EeA

O 1289 EAA wEo] wew, 77RE 19T A7k 2 An|Fe 20189 61.0kg o2 2017
d 61.8kg BT} 0.8kg 7HA3+SiTh

O # &H 222 By 20189 13% 20179 0.2%5TH Z7betgon), H2 1087 7
8( 108~ 17) 2.2%HT}= e Tz—o]u}

O AT 10483 9=y ey AZE A 2w A AWRW 09~ 12371
W 2% WelelA 2013~20150744 3%ti= 243 Z7batiol, 2016~209747 1% &
TOo 8 FFAaFo] ¢3lEAT.

¥ 2 A< 1097 19073 Az & Anv)EF Fol

(9 - ko)
2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 2018

AHlEF | 758 | 740 | 728 | 712 | 698 | 67.2 | 65.1 | 629 | 619 | 61.8 61.0

z}o] -11 | -18 | -1.2 | -16 | -14 | -26 | -21 | -22 | -1.0 | -0.1 -0.8

FHE | -14% | -2.4% | -1.6% | -2.2% | -2.0% | -3.7% | -3.1% | -3.4% | -1.6% | -0.2% | -1.3%

a9 3 7R 95 1909 & 48] EH(1968~2018)
(FA : TAA 2018A% F=A4HF FA)
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16173 Axbse 164M 7t B, A 1997 = 2
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# 3 korea, south & 4=

T 06/07 07/08 08/09 09/10 10/11 11/12 12/13 13/14 14/15 15/16

Z=0) gk
ree 255 254 256 306 405 380 510 313 450 470

(4 : USDA PSD Online)

O # F#AFE o A1VE| AT F7shE FAR YORE 71T Ao AP,

- 508t
e 5713
(B2 408t
A 3gar 8700
7" Y 2got 300t 360F 8353
f 5838 934 340t 8006
' 1804 320k 7658
oot 2018 308t 4311
7076 6964
e 2010 2011 20127 2013 20008 2010 2011 2012 2013 2014

X A A NESEARLARSR

OY 6 R FAFH AREYE AP

O AAFA7ITHWTO) sld=oz2iE offF Fdste 20159% oF 41tEe =2 o we} &

(T B FaE ol

O ¥ Fgho|A & As7k=] B BAHEMEAR, v, 94 3ol oF A oy &8
AFHolgt F83 AES X5ty Y= FAFEEo] 20129 7] HA 56569 E, 244 80

T OB Hu=E &8  JIEAE2A 0 4488 Ahid Fz e A
3 A 82.9 9.8 - 7.3 100
m 7 41.0 48.7 - 10.3 100
2 o - 80.0 10.0 10.0 100
A - 76.9 19.2 3.9 100

(EA4 : dae2dAdTY =4 = 23 2006)
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O oldd RarEel §8E/E A8 A T 4% D F/1U% Bkl £4e Fris
AL % e

- Hge) B9 ol gl 3009kge] Folo] WAL olF AFAAL AWt A§T

73 1,000~10,000/kg, A& AF L AAVEH HFN A=z ol8E B
2,000~50,000/kge] o= TAAE 5 Q1o ol &l wls] Hoh oF 170uo] Esl=
Z=0] wrAl 7}

—

oled FA WA F 10%7F AESOR A w F 4169 9 FRO| AT FIAE 3

of

2% 5 WA B /127 4E-200020kg, AHE-3002 k)
W R RO RIS Aee] A5 FA B opet N1 SHAYE, o F,
AZaA SO0 AVGORM 4 B8 WY FUE B 2vIF F7h AABTE &5
el 7101 Wk vhele] Ba g

e olgFHe theel Esh gow, Hol olgitel FRE AAE e AA
2240 AAFT Qe ARt F& W REL FAsE JFYRYAE BT
1 o8 ol g3l JhEEe FElE M@ £,

ERICE L RN
(T =, %)
o 2016 2017 2018

AHF FA¥ AavE FAH AHF Y FHEE

A A BT 2 2] ZHA) 658,869  100.0 707,703  100.0 755664  100.0 6.8
ABE A2Y 378,428 574 428829  60.6 500,843 663  16.8
et ZEAZE A2 46,823 71 42,839 6.1 45105 6.0 5.3
ARAE 2 FF AxY 12,294 19 12,243 17 13164 1.7 75
HE Az 169,618 257 168,865 239 172317  22.8 2.0
A E D FAF 9,033 14 9,042 1.3 8,866 12 -19
AEAIIRY 2D FAAE 9,938 15 13,89 20 18.434 24 327
AF Az 10,530 1.6 10,892 15 12,029 16 104
=AE g AAg 22 E 100,247 152 114,341 162 147474 195  29.0
o7 Az 280,441 426 278,874  39.4 254821 337  -86
g3 9 ok AxY 51,592 78 56.872 8.0 60,785 8.0 6.9
4 Az 222,356 337 215803  30.5 187,562  24.8  -13.1

% 20119 7B AFGA T B LU FRALE 6] Fin| A AAE
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Synbiotics

Aol A S
el Fﬁf%, mﬂ@
=

(1) ==Zn}o] 2 €] A(Probiotics)

A7HA dHd REe] =

A =
Ho] QEl e fAbdtEolw AN Bacillus & EFSIA A #HAlete] #3hA Elie
Z] =

Y
o
-

i
rlo
kol
A
il
N
rlr
>
)
30
rlr
el
el

ol 7} Lactobacillus2 TEH T E /2
| e Wado] migdS e oJfE f4kdt, TEHO|QLE RS 754
2 2P T AFHY 23 Y5 fAbE S HIET AlFEC] ZEHO|QE AT QAT
= gato] Aol A F2skal A2t of &t

3

] flom ngdidofofof g

2
)
0
fw)
2
>
Jo
ofo
o
ko
k3)
Ll
i
o
fw)
2
o
313
El
At b
O)v
(o]

O AE5Zozw Zzulo|QE 2~ ANEFEEL Lactobacillus &2 A& o] &3te] wHEolzl &
af AFoE HFHFHY oy HIZoE=  Lactobacilus ©) %)l Bifidobacterium,
5

Enterococcus |E #+3F Boolyzl Y, 22 5o dg = vy

WE5e =gl B Qolgt AL F
8l olZel 7. e, A ool T AL A A wEe BAA
8 &

St EAwrE WA ¢S Marteau 5(2002)-2 Q1A A &Aoo Bifidobacterias & =



E 4 FEE 19 10100 CFU AAANAES o wpaAze wse =
3} wlaste] WMAIZEe] Fobde el

o
e
i
3
Ee)
N

X 7 ZEnlo|oEg A H#F

L. acidophilus, L. casel, L. gasseri,
. L.delbrueckiisspbulgaricus,
Lactobacillus . .
L. helveticus, L. fermentum, L. paracasel,
L. plantarum, L. reuteri, L. rhamnosus, L. salivarius
Lactococcus Lc. lactis
Enterococcus E.  faecium, E. faecalis
Streptococcus S. thermophilus
Bifidobacterium B bifidum,B. breve,B. longum, B.animalisssp.lactis

=4 @ TR B2 (AT SHF 7l YR, 2011, AFoFFtdA)

£ UeHd. stue Aot e AZATE AdEEl 79

£ HoF= Aoy, tE stue AdAZE F-d50

e AAFHA &2 e £8E0] AA 5

BEsiA Ao A= &ojo ik 2ol tF.

O HyH2d 3 fatad 22 47 Fo3 Ads S/ 2N, Zeuto] e ae
13

FEe 24L WARD, oo Wekd WA BHE 24,

I~

O Zgulo] o8l xae AR = HHHgoty] 5 st Adex oz e gote 44
A=, A FEd dFEs Fu 2R, AA oA AsEA Ge AF FHLAE
A9, ZEulo] Qg A~ E TE 2 (oligosaccharides)o] ™, TgESYNT
(Fructo-oligosaccharides),  ©]=%, Isomalto-oligosaccharides,  Lactilol, f3=2g]13
(Lactosucrose), =& = 2~(Lactulose), Pyrodextrins, Soy oligosaccharides, Xylo-oligosaccharides
= X3

O 2 bifidogenic 812 &2, bifidobacteria ¥ Tt )2 A& A=

O Zembo| Y 2ae FA2E, F+21E, Hypolipidemic 3! 59 Wx2g dovl= o<

-9-
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(3) Aln}o] 2 € 2(Synbiotics)

O ™A <l A o] Bifidobacterium} galacto-oligo@2] &3tol™, A #EFol o]&°] T
A7 o] AE A e A9 B2 o] S°] o

O /HEJAAY A7 eHFLZA RS B Ae AFE SASL, 11 7524 2y
Ho] @ Bl o] TS PGt ALor IAFH U+

O Synbiotics®] 7% AUA &= AsjA Zznpo]Ex Bl IZulo| QB XS JEZ o

2 ALES)

¥ 21 Synbiotics .

% W shitel AEAE ol FiL U=

- A7AA v A g E T2l % = A tah G o ol%aﬂr AA
A%, Ad B3} 2g wele] 24, AW W A gy WL 44, A A
H}

- ol Alxte] 90% ol
10°~10"'CFU/gA =& A}A.
- Lactobacillus, Escherichia coli, Streptococcus, Veillonella &2 10°~10° CFU/g A=

-10 -



- Clostridium perfringens, Staphylococcus, Proteus 3 Pseudomonas s 8474 2 3 vl
AE-L 10' CFU/golstz &A%

Ot W AA =S 1 HEES 40~55%E At 11 T/ oF 200~4000] FolH,
WA A7AR ARAFe AL DB FAD F8 e FH AT 48L 5
© o2 Ura Sla
- Bifidobacterium, Lactobacillus, Streptococcus < 52 oS x4k, kg 2E& /7]
2hs ARt fFallee] S JAlsta TotEEES EsletAY ol B 44 2
st Fdel Fad 9TS o S5 AFAAE A AY AN BHx<
Az Zhgste] ol i AdEe AIANA F= o=
- Clostridium, Veillonella, Eubacterium, Peptostreptococcus, Desulfotomaculum % 52|
e v, GF4 B FH2HEERE F53 il dAbES A AY, &

dEHoY EduoldES st & Hua 4% A
3

RS AF R T FE R sloz

N
2
(b
ox
o
z
ol
it
=
)
r o
L JH'I
i

O 2719 AU FamABEE =203 AAENAN A3 F7HEHE Aoz e w3 2
W75 Astet AAVE v AR ddE= 9dE, xHA {F+#Ql  Bifidobacterium
£ AU A frl4ta FAEAS Asbste] R WAdde AT FaldF HY8E
< JAElE ASE KAl

O ol% M2 45 FHoIt 22482 s 292 o|Fn FNEFS 5L Yo
M, g FE olg el gste] YL o MY 1 9AoTE wB, AEYS,
(e} Z
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ALkl 3,5-dinitrosalicylic acid (DNS)E &Ze] =i FAPAIZ|HE  ©] DNS+=
3-amino-5-nitrosalicylic acid® U= HA] 540 nm Y] WS FFdte] P, oD A Ay
He AR AR EAts 899y AFH o2 vlg st UV-Vis Spectrophotometer
£ o] &3t AR = FEE Absorbance(FZE)EA S HAFEAES & F U

O DNS(3,5-Dinitrosalicylic acid)&= @& S8kt Ar&ste Alofoln HuxtA= B&
dFoz Yol ofyg} DNSZ 4L & F gloy o] Ayo] rigis=Ed 254,
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O A% A8 F &9 ImLE AH&ske] DNSHel o]s] Tubeol] A= o ImLell DNS&
d& dmle 7hetal, B 8 oA 1083 F v, ¥4t SFE dmL 7t
st voltexing ¥ 96well plateo] 2o 540nme] a}AolA v HF st om, FFELR
glucose, frucose, galactose, maltoseE 2z} 10,000ppmeo.Z %HEo] &35} 2,000, 4,000,
6,000, 8,000ppmo.2 3|4 & st FF XEFELR ABSHA S

O DNS W= ®ijo] rdste] o] AbEshAT 4k3t =7t A dextrine] Ak Aol
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oot

O @A AA71sAF3AANA AHgete B 7 2 2819 24 ToAA 7FE gol AREH
detectorg ©]&3t+= HPLCHo| 71 o] AREHI 5. AR o=

oA 7HA] F& FA ZEdtr]ele ool EAT

O 3FAIR, RI detectorE AF83h= A -$-ol& isomer 719 resolutione] ol o2 &|a1gdS
FAlol BAE|dle oJE o] AL Aoz Fu, AA LFud B Ho] ALE=
CAD(Charged Aerosol Detecton)E 2838t A& Aol o] &stdtt % YESIILT
mulo] olUgl ol ARELTY TG AHLEL st T Ao BAsL7] ¢ s)4= RI detector
Hoh= CAD7F 2t Zlo 2 ddEAT

O RI detectore} CAD2] o= thgo EAISATH

¥. RI detector, CAD, ELSD #H|m

RIY CAD? ELSD?
Sensitivity %k K
Dynamic range 2. 8. 0.1
Consistency of response 280,
Applicability * %k * & K
Reproducibility 2. 8.0
Chromatographic
Compatibility ookl
Ease of Use * %k K
SEH A Universal Universal Universal
HALAD= “g low ng high ng
linear range 103 104 103

U RI Detector : reference cell @ sample cell o 238 Az} guje] FHE o]
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257} 473t reference cell ¥ sample celle] & AHE AejolAx ZA st of

baseline SHHSE HA °ol& & Atk A carbohydrate EAJo] ] A&FH o] A3
AT

2 CAD : Charged Aerosol Detectore] ¢kolz Al A
th2 Z3E WA S| Electrometerg ©]-g3she] 3} Ho] A=
Universal H&719] dFolth. CAD #A L BEANGEL S dAE ABA 7= DA o]
o} HPLC ZHEdA Uos fEE2 FAa7t2E o]83l9 Nebulizere} ImpactorE
3 &F-3tEal Az AAE AT Ao A= BANAGEZS Fol ot
Z713tth, A Z 2 slololE EFEHA +2 FAFE s 1GA A A"
AA7F F=38td Mt YAE A&HY. dAVE 20 S5 A AXT A7
collector2 o]Fsl=dl o7]oA HA37}F 7% electrometere] o3 =4 o}l oA
& EAtE BANEEZS ¢k A vl AsE AT

i
of

¥ ELSD : Evaporative Light Scattering Detectore o] 542 EFo| o Z7]3}x 7],
7188 e B4 549 JAE Bt 93 AEste WA OE o] &uiE
o IE st EE ARolgtd oW sietEolEA A=l hed a4 E AE7|olH

42 7] feiA RSl SESYAY 2Ede AHESE A
g BEEEHY ASde FH=E7F 3~77HAK9 ZA o= maltotirose, maltotetraose,
maltopentaose, maltehexaose, maltoheptaoseE ©] &

O Zzte]l Zs 1,000ppme.=2 ThEo] ol & Efsted &4 7hs HqF-E Aty 93 &=
=dE AHsk =

O Zolle JehlAl &3A T, %71 ACN(acetonitrile)?] F=E W30 AEE 3 Ay, x7]

o] base line AA7t £ Fe 71538k, E4stAst= &2 2 peakr} base line ofzf =

wAAE ol B

O wela %7] ACN 9 ¥EE Zox EMsE BHS AEsgon, 27 AAHoz =
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# 26 Al=" FA4HD
Flow 1 ml/min
Column Thermo Hypersil gold Amino 3 x 150 mm, 3 xm
Temperature | 25C
Inj. volume |10 «L
Mobile Ph [socratic
obile Phase
ACN : water = 9:2
Corona CAD
Detector , .
Nitrogen: 35 psi
Run time | 30 minutes

X 27T A28 EA4H02)
Flow 0.5 ml/min
Column Thermo Hypersil gold Amino 3 x 150 mm, 3 «m
Temperatur
25T
e
Inj. volume |10 «L
Mobile [socratic
Phase ACN : water = 8:2
Corona CAD
Detector . .
Nitrogen: 35 psi
Run time | 30 minutes
O Isocratic {2 HA{EZQ TELHIHFY FTFEH S 243 Ay, 8% 77149 #
E2S AFESIY oy, =3 =71 39 maltotriose?t =3 = 42] maltotetraose 9] 7
peakE YEMN oY, I o] FREE UEUA = £&. Ao o5ty FY3H
°] mobile phaseE AF&3}= Aole FE7F S Aoz Iy o], multi-gradient stateS

Abgst7| =

s
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&T0 CAD_1
3045

250

=00 - rootrions - 1753

1504

malisiewrasee - & )

100+

-50 T T T
0.0 5.0 100 15.0 200 250 k)

Tl g

29 72 Isocratic(ACN : water = 8:2)= 3213}
HPLC A3}

O vlA|go. 2 ALg3 Mobile phase®] ACNS L5 o] &3t NFA A=

449 FRe B4 24 0o 2e

3 28 HPLC-CADE ol &3 4/9 HF &4 =1

Flow Multi gradient 0.7 ml/min
Column Thermo Hypersil gold Amino 3 x 150 mm, 3 «m
Temperatur
40°C
e
Inj. volume |5 «L
Sampler
10C
temp.
Multi gradient
Mobile 0.00 20 80
Phase 15.00 35 65
18.00 35 65
18.10 20 80
22.00 20 80
Corona CAD
Detector , .
Nitrogen: 35 psi
Run time | 25 minutes
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2.83 3.40

2.77

A @<l (glucose, fructose, galactose), ©]@
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1%(10,000ppm) .2 "= %, 2,000, 4,000, 6,000, 8,000ppmo.E 3

2.43

2.67

=

9} o]FHF 2] Retention time

time(min)

Retention

}od standard curve® 18 @

(maltose, sucrose)

°



# 31 @B/} olFFe| 7 w=o| wE Peak area

2,000 11.1711 11.6075 13.5299 12.2429 12.6143
4,000 19.0575 18.5033 25.0854 22.0079 18.1345
6,000 23.4989 26.512 34.7208 29.3047 23.1345
8,000 27.59556 38.2692 46.5571 34.7390 25.3689
10,000 36.9331 40.9614 54.7656 41.3320 30.7628
O =3 dd SHade F4dE H &8t sty TESYHIY, oATES Y,
SGESHIY, ZHESYHITS A4 2ETE |85t 1% FEE ZoA4 45 T4
REL L
a8 74 99F 2 o|FF9o H%E9 standard curve @ 224 peak
20 B ghaare 100 Can 1
Glucose 1. 261
5 W= :l:::j; '-;'-15::.1:5 L
30 . ‘
. 1
: __._MLT S _m_..;__:
505 Fuchngs 10080 cab_1
Fructose 32430
. 00
N i e
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O ngd Z2HS ARgst] AT 249 =42 vs &9 2+

3% 32 HPLC-CADE ©] &3 8|13

lo
M
1%
N
B

Flow 0.7 mL/min
Column Shodex HILICpak VG-50 4E 250 mm x 4.6 mm, 5 xm
Temperature 40C
Inj. volume 5 L
Sampler temp. 10C

Multi gradient

min Water ACN
0.00 20 80
Mobile Phase 50.00 34 66
60.00 40 60
60.10 20 80
65.00 20 80
Detector Charged Aerosol Detector
Evaporator temperature : 40C
Retention time 65 minutes
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O TELZHIY EXHS 3 ZFEZZE glucose, maltose, maltotriose, maltotetraose,
maltopentaose, maltohexaose, maltoheptaose, maltooctaose, maltononaoseE AF&3slH i, &
4 Avhe e 28

glucose
maltose
maltotriose
maltotetraose
maltopentaose
maltohexaose
maltoheptaose
maltooctaose
maltononaose

O ZELIYIZY oAVELIIZ ZIARNS 93 TFEFZ glucose, maltose,
maltotriose, maltotetraose, maltopentaose, maltohexaose, isomaltose, isomaltotriose,
isomaltotetraose, isomaltopentaose, isomaltohexaoseZ AH-&3tal, ¥4 Ad= v 2o

o
3 2 2
vy
3 o 8 Q & @ 8
o w = Q = ) o )

S 8% 2 3 2 - g
=} £ £ =0 2 o =] I} o O
S © o s v g © 7] € o ®
o [=E) o O ® =1 = 2 X
-2 = ¢ E 19} <] L = 9
® 8 O 3 = g e <
£ 2 9 2 s 2 E 9
= IS < o =
o o ©u o«
S 2 E S

isomaltohexaose
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£ 93937 4= Viscozymes o] 83592

P

- Termamyl
< : Alpha-amylase
- BAE 120 KNU-T/g
A4 . Yellow to light brown
- gd : Liquid
- H]F(g/ml) : 1.25
- A%X(cps) : 1-25

CAE 2w

3 33 Termamyl A& 29

N3l S 93 G4 E TermamylS AM&391aL, ©@3lE2E Sacazyme, &ol| L3ty AEFZQ

el Wk 7 mae] AEE v 2

1Y D)
=5

Alph?—amylase 190 o
unit KNU-t
pH at 25C 5.5 7.0
Total viable count - 50000 /g
coliform bacteria - 30 g
E.coli Not Detected 125g
Salmonella Not Detected 125g
Heavy metals Max 30 mg/kg
Lead Max 5 mg/kg
Arsenic Max 3 mg/kg
Cadmium Max 0.5 mg/kg
Mercury Max 0.5 mg/kg
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¥ 34 Termamyl A|ZzxA4

Preservatives Potassium sorbate
Stabilizers Sodium Chloride
Sucrose

- Viscozyme
- £ : Beta-glucanase(endo-1,3(4)-)
- &A% @ 100 FBG/g
- F7}71%% : The product contains activity of Xylanase, Cellulase, Hemicellulase

- A -Color : Brown

- g ¥ : Liquid
- H]Z(g/mD : 1.21
CAE 2=

¥ 35 Viscozyme A& 2

Beta—glucanase 100 o
unit FBG

Total viable count - 10000 g

Coliform bacteria - 30 Ig
E.coli Not Detected 125g
Salmonella Not Detected 125g
Heavy metals Max 30 mg/kg
Lead Max 5 mg/kg
Arsenic Max 3 mg/kg
Cadmium Max 0.5 mg/kg
Mercury Max 0.5 mg/kg
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¥ 36 Viscozyme A& ZA] Az E

Water, CAS no. 7732-15-5 59.90
Sucrose, CAS no. 57-50-1 23
Sodium Chloride, CAS no. 7647-14-5 10
Beta-glucanase(endo-1,3(4)-), .
CAS no. 62213-14-3*
Potassium sorbate, CAS no. 24634-61-5 0.10

- Sacazyme
- & ¥ Glucoamylase(glucan 1,4-alpha-glucosidase)
-S4 % 750AGU/g
- A8 Light to dark brown
- &= : Liquid
- Bl Z(g/mD : 1.14
- A =(cps) : 1-25
- AF 29

¥ 37 Sacazyme A& 23l

Amyloglucosidase 750 o
unit AGU

Density 1.09 1.19 g/ml

Total viable count - 50000 /g

Coliform bacteria 30 /g
E.coli Not Detected 125g
Salmonella Not Detected 125¢
Heavy metals Max 30 mg/kg
Lead Max 5 mg/kg
Arsenic Max 3 mg/kg
Cadmium Max 0.5 mg/kg
Mercury Max 0.5 mg/kg
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Potassium sorbate
Sodium benzoate
Sucrose/Glucose, D-

Preservatives
Stabilizers

38 Sacazyme A% %Al

E

on
o
it
W
o
=0
e
o

)

BT
e
=

)

A

3} &4+ Thermamyl, B3} &

ted 7149

9

3}
.

W HEHOR 149 HER Aol
4713,

22 Viscozyme2 A&
Pz

s
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o] Bal, 43} ofHe] ZojA = FFS B, 1

Saczyme, 2]o]’d-f-oll A

O



(%1 %)

[ A% Thermamyl  Saczyme ~ Viscozyme |

1 0.1

2 0.5

3 1

4 0.1 0.05

S 0.1 0.1

6 0.1 0.2

7 0.5 0.05

8 0.5 0.1

9 0.5 0.2

10 1 0.05

11 1 0.1

12 1 0.2

13 0.1 0.05 0.1

14 0.1 0.1 0.1

15 0.1 0.2 0.1

16 0.5 0.05 0.1

17 0.5 0.1 0.1

18 0.5 0.2 0.1

19 1 0.05 0.1

20 1 0.1 0.1

21 1 0.2 0.1

22 0.1 0.1

23 0.5 0.1

24 1 0.1

25 0.05

26 0.1

27 0.2

28 0.05 0.1

29 0.1 0.1

30 0.2 0.1
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a1, Saczyme®} Viscozymeo] 74-$-
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O WA Termamyl &4°] ZH$ 95C, 1417+ 30
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340 NERY YT T

(<] : ppm)
A= s= As sE |
1 6,810 13 9,918
2 6,285 14 9,943
3 6,251 15 10,635
4 10,760 16 10,260
5 10,485 17 11,160
6 11,326 18 11,393
7 10,110 19 10,993
8 9,693 20 11,485
9 11,276 21 10,376
10 9,410 22 6,443
11 8,576 23 6,118
12 10,285 24 7,335

A
i
X
iy
e
o
=
o
2
ko
B
o

of
S
(i
>
il
e
riok
o
ofl
off
bt

7} 11,485 ppmo.2 7 =
termamyl 1%, Saczyme 0.1%, Viscozyme 0.1% . Z#8u Az o2 o] &3 A A Z
ZHE 1HsH &4 9 HEo] termamyl 0.5%, Saczyme 0.1%, Viscozyme 0.1% ©]™

z3ol 714 HAAsga A7,

3
L
Lo

standard curve

1" 92 2080 A% DNS Ao ®EATF
ql

m|J
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O A 2e 20 45t BAY Ao e 2L

® 41 Y sk

(] : ppm)
Lo o= | ] =
1 7,626 13 10,193
2 6,743 14 11,493
3 6,976 15 10,493
4 10,193 16 10,610
5 10,860 17 10,543.3
6 10,410 18 10,510
7 10,310 19 10,710
8 10,010 20 11,560
9 10,360 21 10,643
10 9,260 22 6,893
11 9,160 23 6,743
12 11,260 24 7,343

O 3d3 A A4F A7 dE o] o] &=l =2 3 12,
Z 204 ANE9 I}YUF ¥U} 11,560 ppmo 2 7 =A Ugko
o

Termamyl 1%, Saczyme 0.1%, Viscozyme 0.1% <. 13y 43 A

oft

$E8 A AR

rr

o7 o]&% A$ AAZ =HE uydH &4 9 v&o] Termamyl 0.1%, Saczyme 0.1%,

Viscozyme 0.1% ©]1¥ 14 o] %3to] 71 A Attty Azhs.
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Lo
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do
ofl N

e

o\

(&< : ppm)

1 7,218 13 10,055.5
2 6,514 14 10,718
3 6,613.5 15 10,564
4 10,476.5 16 10,435
5 10,672.5 17 10,851.5
6 10,868 18 10,951.5
7 10,210 19 10,851.5
8 9,851.5 20 11,022.5
9 10,818 21 10,509.5
10 9,335 22 6,668
11 8,868 23 6,430.5
12 10,772.5 24 7,339
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Relation between reducing sugar and enzyme contents

23 - |—| H

22 4 H GH

21 |_| BCD

20 - |.|ﬁ.

1 |_| GH

T T T T T T
a 20040 4000 8000 8000 10000 12000 14000

Reducing sugar mntents {ppmj

09 93 maNs W AU

O TFHoE HAvEY A E Saczymed] H7F Hl&o] EoldrE AT o] =
Tk 9] A9} Zo] Saczymee] ®]E&o] Folx Viscozymeo FANA AT EF
ob. metA FES Eol7] A E VHA] AL HAEE AEste Zlo] HAsitn
]

=5
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HPLC &4
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O

5

2-2TE3

=M-g 83t Termamyl 0.5%, Saczyme 0.1%, Viscozyme 0.1%

A
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Termamyl 2X" 90-100 6.0-6.4 Novozymes  Bacillus licheniformis
2 Bacillus
Maltogenase L 55-65 4.5-5.5 Novozymes N ) )
subtilisamyloliqueraciens
Promozyme D2? 55-60 4.2-54 Novozymes  RBacillus acidopullulyticus
Fungamyl 800 L* 53-58 5.0-6.0 Novozymes Aspergillus niger
Transglucosidase L 55-60 5.0-5.5 Amano Aspergillus niger

U Termamyl 2X : As}& o), 1L A o -14-gludoside AFS 7FE3 3

2 Maltogenase L : p-amylase2 BIS94 Toio)A maltose G E o -1,4-gludoside 2
&< ThrEs

9 Promozyme D2 : pullulanase® pullulan, amylopectin®] « -1,6-gludoside Z2%S 7}4E
gt

Y Fungamyl 800 L : o-amylase® «-14-gludoside AFS 7283 &7zt
maltose o= A4k

Y Transglucosidase L : Fo]l&Ao|n, o -D-gluco-oligosaccharides®] 7F=Ea¢} glucosyl
groupE glucose2] 6-OHZ o] 3t= Hk-s-& =g

o

f

AL
S
>

@ v F9 ¢-amylaseE 537 A3 3 JFH3F

O Hzpapgol A mao] HAM-EANI M2 saFdFges A8k A 4P Y33
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F 44 Q3 A 2 a4l SdY I

1 hr 61.34 = 0.5 83.84 + 6.23 98.34 + 1.37 106.43 £+ 1.89
2 hr 109.59 + 1.06 129.26 = 3.32 138.26 = 1.61 13751 + 5.26
Reducing sugar contents
TR0
140000 = L l
T
_ 10000 4
§ 100000 -
% BON0D
g
% [
S000
20000 4
4] - - .
LLD2S 0050 0.0rs 0,100
Concentration of Thermarmd 23(%) ——
= 2

9 100 43k Az AAsEE S R
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AR A& 55T oA BEAIA TESHLTE YA

( oy

0.1% promozyme D2

(F)

! BE 5% "* [ 0.1% maltogenase L ] [ﬂ.iﬁ-fungamﬂm

({MP)

I""""'" | 'ﬂﬂtssﬁ I‘_I

L

[ wEga g ]

1% 101 93 34

0% 102 AE o] &7 Tl Az

-80C Al A Bk, 4 Al 348t HPLCE &
Egfage ¥ v &9 2o
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# 45 Termamyl 2X BAF A A ¥HEA7H & TESYHIY 24 9 = W
(&9 : mg/mL)

Glucose 10.73 13.00 13.79
Maltose 30.45 29.97 30.82
Maltotriose 28.83 28.73 29.41
Maltotetraose 17.75 16.38 16.87
Maltopentaose 25.72 30.08 32.18
Maltohexaose 18.42 5.71 3.07
Maltoheptaose 4.98 4.77 4.54
Maltooctaose 5.79 5.65 5.58
Maltononaose 6.73 6.68 6.45
Total 108.23 98.00 98.09
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¥ 46 Maltogenase L3} promozyme D2 *&] Al Hb-g-A|Zto]| w2 ZEL |1 F $H&F W3}
(&9 : mg/mL)

Glucose 11.45 22.32 26.50
Maltose 35.34 67.34 75.01
Maltotriose 30.80 21.51 13.68
Maltotetraose 19.16 10.70 2.34
Maltopentaose 17.28 8.39 7.19
Maltohexaose 13.97 3.13 0.00
Maltoheptaose 5.65 1.80 0.00
Maltooctaose 5.25 1.14 0.13
Maltononaose 5.82 1.57 0.30
Total 97.94 48.25 23.64

3# 47 Fungamyl 800L A 2] Al ¥h-&A|Ztel] W& YESIY TF W3}
(9] : mg/mL)

Glucose 10.32 19.33 22.92
Maltose 33.34 67.57 69.64
Maltotriose 35.75 21.68 15.17
Maltotetraose 20.11 0.14 0.00
Maltopentaose 15.32 7.59 7.41
Maltohexaose 11.97 1.05 0.44
Maltoheptaose 5.07 0.27 0.02
Maltooctaose 4.90 0.08 0.08
Maltononaose 5.50 0.30 0.30
Total 98.62 31.12 23.43
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@3 55C oA FEet A TRE =2 TESYITo] AAPHJG o
al ] 540 + maltotriose, maltotetraose,

maltopentaose o] &&Fo] 7H =A Ugtow, F ESHIY FFE M =4 A
=3

O maltogenase L3} promozyme D2E A AFE3te] 313t 749 maltoseE 71 wo] A4kt
Atk =3 fungamyl 800L-& AF&-gH B3t % maltosert 71 Bol BAEHJAAT, &
2 9 QAEFs Bt

O AdoA FFE}F =2 2
ovg 7| BEZYHIFY AFeE AsE4aQl termamyl 2X TFHOZ T AYAkEl= A
A7 st Ao

O dgastrsE 7HA 1 HESY TS AxsHA Ao, dstxdol HslE Fof TESI AL
e FEFE HAHE & b

O termamyl 2X &4 F 9313 A3NS filter paperE o H3tR 1, A 3H AHNE AFEHEZ7)
2 FF3t 75 brixe] GEE A XAt AxdH TESYILYES e 2T

=
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o} A3t transglucosidaseE X 71st= ZA(T+TG)3#, maltogenase L3} promozyme D22}
transglucosiases A H7Fske= AMP+TG)3, fungamyl 800L} transglucosidases |
HA7bele AFE+TG)= 55T oAl &3} - Ho] AlA o|ATELSZIZY T HIE vlust

ATt
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( T |

' ' !

0.1% malogenase L
0.1% Tramsgluscosidase | 0.1% promoryme D2 [ 0.7% fungamyl SO0| ]

(T+TG) 0.1% Transghuoosidase | by Ir'F fh.i:i.q} el
(MP + TG) {

|—.[ il & :ﬂl 55'0) ]0—-——'

+

[ VEY TR T IRl

1Y 104 93k g Ao AN 3 A

- goe Fa Ayl 2Z(0A7D), 12417, 244 7to] MEZEEe] §42 B3A3 A7l H
-80C oA BHstA L, &4 A st HPLCE d&Fe St o] A g

o TESIIGH oaTESYITE FA 457 s *A A% BARo=E

Glucose 11.88 31.35 40.81
Maltose 30.79 13.01 8.89
Maltotriose 28.96 4.39 4.04
Maltotetraose 15.24 1.18 0.67
Maltopentaose 28.84 2.16 3.53
Maltohexaose 19.32 1.23 1.86
[somaltose 0.39 23.59 30.11
Panose 1.89 18.00 9.22
Isomaltotriose 0.00 8.90 14.62
[somaltotetraose 0.00 0.90 2.09
[somaltopentaose 0.00 0.00 0.13
[somaltohexaose 0.00 0.00 0.00
IMO total 2.29 51.38 56.17
total 137.33 104.70 115.96

- 116 -



49 Maltogenase L, promozyme D2, transglucosidase L (MP+TG) #2] A] ®WF-g-A|Ztol uh

(-

<2 &7 W3

(&%) - mg/mL)

Glucose 10.12 40.65 49.19
Maltose 31.76 22.91 14.66
Maltotriose 28.61 3.24 3.06
Maltotetraose 17.55 0.31 0.12
Maltopentaose 20.53 291 0.00
Maltohexaose 16.23 0.00 0.00
[somaltose 0.22 27.71 36.19
Panose 1.60 34.46 18.95
[somaltotriose 0.00 8.13 16.01
[somaltotetraose 0.00 0.47 1.42
Isomaltopentaose 0.00 0.00 0.09
Isomaltohexaose 0.00 0.00 0.00
IMO total 1.82 70.77 72.66
Total 126.61 140.80 139.69
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® 50 Fungamyl 800L, transglucosidase L (F+TG) 2] A] ®k-&-A|7tol u}
5}

Ly gk

|t

(&%) : mg/mL)

Glucose 10.73 36.12 43.35
Maltose 33.94 16.69 10.24
Maltotriose 35.82 2.61 2.32
Maltotetraose 19.71 0.00 0.00
Maltopentaose 13.97 4.16 1.78
Maltohexaose 11.77 0.21 0.12
Isomaltose 0.21 24.11 31.31
Panose 1.67 26.85 12.51
[somaltotriose 0.00 6.73 13.29
[somaltotetraose 0.00 0.18 0.58
[somaltopentaose 0.00 0.00 0.06
I[somaltohexaose 0.00 0.00 0.00
IMO total 1.88 57.88 o7.75
total 127.83 117.65 115.56

O 718 Be oauE
= vbehgeh gep
ATESYnF] 4

## &4+ maltogenas

o

Y] e MP+TGE Z3{o =z 24A7F g Al 72.66 mg/mL
Ao A maltoseSD 7} o] AASIEY ZANA PR B o]
Ao =7, transglucosidaseo] 2 7]2-& maltosegtal AR E M,
e L, promozyme D2, transglucosidase L2 A7 3}% T

o

ox ©
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O H# kg A

N

- AWESYIFE AxFHy] AT BaWNE AH NS G A8, AP BLE
Agetel 247 B9 BB 2 Aol WS AT 1247 mit AEPstel FBE

At 1 Adye tae &9k A

¥ 51 Maltogenase L, promozyme D2, transglucosidase L #&] A] ¥F&-A|7te] W& L8 11
3 &F W)

(&9 : mg/mL)

Glucose 10.12 40.65 49.19 57.58 61.50 65.50 65.58
Maltose 31.76 22.91 14.66 12.11 10.76 9.64 8.81
Maltotriose 28.61 3.24 3.06 3.96 3.61 311 2.82
Maltotetraose 17.55 0.31 0.12 0.00 0.00 0.00 0.00
Maltopentaose 20.53 2.91 0.00 0.00 0.00 0.00 0.00
Maltohexaose 16.23 0.00 0.00 0.00 0.00 0.00 0.00
Isomaltose 0.22 27.71 36.19 41.21 41.44 40.01 39.34
Panose 1.60 34.46 18.95 12.80 9.73 7.61 6.59
Isomaltotriose 0.00 8.13 16.01 19.64 19.50 17.76 16.64
[somaltotetraose 0.00 0.47 1.42 2.56 3.53 3.37 3.44
Isomaltopentaose 0.00 0.00 0.09 0.40 0.78 0.95 1.09
Isomaltohexaose 0.00 0.00 0.00 0.00 0.00 0.00 0.00
IMO total 1.82 70.77 72.66 76.62 74.98 69.69 67.09
total 126.61  140.80  139.69  150.27 150.85  147.94  144.31

F O|ATELZT T T2 36ATY Wl 76.62 mg/mLE JHE =9H7] W&o &ANES
o] HA AL 3BAIIoE AT
Ao wE olATEESE TS W HIFES AHEU, 12A1ZF 74A]  isomaltose<}t
panose’} FA3HA A, 1 o] FoE= panoseZt AAHEo] ofd J| AR A& B
) E A isomaltose®} isomaltotriose”t BAHE Ao w Algdt. wakA g4 EZ9
el §40ke AIZHS AAE F U
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Contents of Isomaltooligosaccharies

18 105 MP+TG A 2] Al AlZbel] @& olatESdnde] dd ¥

3}

O maltogenase L, promozyme D2, transglucosidase L
2 &8 gl S filter paper2 o #}slga, ozd
FEZ AZSAY AxH olATESTITS o

aAas
z

do 1o
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gt W Ff HFAA Y HoldF FF FF
@ =7 Aol df F& A
Ob "Ze Ao HdfE FE3] AT AAE A
O mZel EAste lipased] E2AsE Al 202 F¢ 228" st 1 o= Age Al
37 sl w7 Bule 2 Aol 4 sbstel v wwstaTh J3E Sl g
Az F&

AWre AAGI Aol A ato] Fopgle ke ST Adxd AR

st B3t

)

_Ei

WD gARZe & Holdf BF 24

O ZF Ao+ A 42 AEFFH Yol e} Mgt om, aLAgE & EA A9
FTHFolA 3 EH ZdW] FAE A Yt F AoldFe FAE FATH
O 3re il A 505C 2 71gstn Jo AR FEgon, 2ot xnjulolmg 2
2e Agsted 1 e S 8] FAE 1g 9 B mg 2uMe 1g 9
102.083 mg .2 SAFHAY
= A

O eAu e % Aold4 FFe 1 g 5 382917 mg ©F 38.29% = = Uch
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o

< filter paper® o3t} E&A 2lo] A

of wA gt mEAS Gasy YrEUY B
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o AEE AEEHY 2 £ITDY FEHF 2

D FE71# A=z =49 EHHAZEY)

& THI% A0 1

FRR R

] 0~ |
b lh T
Pl

=
o
o

O FA7|BAA B2 BE 24HS 7MAT 248 A7, maltotriose’t Zo] UER}E S
g 5 Ao, AFEHS AYHA 2=

@ 1z Alzd =3 2 AF EHCAE®)
O@Fuol ol ol AT 4 24 220 9544 24 2o Ua ¥4 4712
AYsG R, BrakE AFL ohge 197 2

O % 24& Frtstr] faA E2x2d JdHE SA37] AsliAe sE8FH AaE =
Aste] 2yl Fd FrHE WP

O &319 dee E2xAo F4& Hrlshr] 984 2=, pH, T8=& AT 742
o] BExAe] 10%9 & FEHE A xst Hristgon, FhAl g vty 9fs)
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b =72 AH83S

goe Ags
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=
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a9 118 10% &
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g
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o))

tol =g stec.

S

O FRazgFe R =47 MX-50(AND, Tokyo, Japan)< o] &

O

X
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o
;OU
g
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o
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N

o
el
Njo

% olst7t =W &

ko] £9 0.10
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pRe— ;
TEEH 3.63 4.57 -
(%) 2
FFHAF 0.54 0.78 o
EERIR Rt i
¥ 53 BT Ao R a8 120 By xAo| R
O && o]&3sly WENF BELZAH Mgl ZFFFE o83ty e BT RAo
2 TEEHFS YEHUHAT sHAT fFoldog2 s A Aol UA e e 0T
T AT AFF A5 S-dAe Aol YEhUE ASE #do] HoAH, fFoHo=w
Z Aol7F UAE et
O LAl x2Ho] 25%% FRIF S Holo ZO=E Hol BRxHoRAY vt SR
o] ZA =zt
(b A=k
O Azt= A HA|(Tintometer, Lovibond, Ireland)E o] &3t A3}, 1 & L, a, bD

L 85.73 86.17 85.74 85.88 0.25
a +3.18 +3.06 +3.21 +3.15 0.08
b +18.18 +17.93 +18.35 +18.15 0.21

O s5srazye] Avs e g

1) Leasbs A 370014 Lr 3 718 thepdh, Ls = 0 o[ &80]0, Lx = 100 oWl 842 ehich, axs W} 2
= 3 ojuzmow ASHEAT e axo] S40ld o] A9 Azoln], ol wa/ne} How A9 A
oft}. bee s} S LhEpLh beo] S5olwl sheko]a bro] QFrelw wwrolth,

By
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L 776 77.33 775 77.48 0.132
a +5.75 +5.87 +5.95 +5.86 0.10
b ¥22.05 42243 42277 42242 0.36
O E7]el oA=& ARIF o] BRI xHo] 2 FAE YEUo] B2 Ao= FRAHS]
o Bz A9 8588, SFFELEHLS 774808 #xH Eo] 22 o WAl s}
o}

k8- %7]2 L}Ehﬂ” 2oz vt

O a ge gol AYFE Hede yeitkn & 4 k. shAw, F 2uxy 55} g
& 47‘@ $h g ANEE BOAS WOLE T + GAW, GEETEA0 23
H de gow J&%ﬂﬂ At £ b ¥ ol AYLS LudE Ao B
HojA ) T 2]

Hl A S A Rl e wE Mol

Aol a &3 b F EF & FAE v AT

=
o
i)
rlr
do
Xy
a
A
=}
PN

O Bxe 44e 7T ATE ol &t 10%9 &< Axd H, S=A1940, Atago,

) 10 10 10 10 10 7.5
(Brix)

O dxo oM E BRUxHY, S5 Budxyd nfF 7|20 A% 10%2 gdoA H3}
ol 10 brixs Yeldo] 1P EFTF 9 Sdl= FXE WSS A2 AuF o Fh
ZH9 Agolle 712 7HAL e FETF Q7] e 1FE FFES UEHE
ol T2 & Hl3l] ¥ AoE FHH Q.
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(2P pH

O pH=

pH meter (Orion 3 star, Thermo scientific) =

e AT,

® 57 23 9 A" §4(10%¢ pH

PEol U3 o R 10%9 $9S A

z3to o]& o] g3dte] ZFAsAt. pHE

sqsigon, 38 WMEse 1 YEgow

1 5.84 5.45 6.35 5.93 7.70 5.24

2 5.92 5.40 6.34 6.01 7.77 5.40

3 5.88 5.38 6.28 5.88 7.74 5.36
Average 5.88 5.41 6.32 5.94 7.74 5.33
Standard

o 0.03 0.03 0.03 0.05 0.03 0.07
deviation

2Ho] SR

o
o{w

Aol A 7HA =

=0

Z A vlsty =o] UetUE AHZFE HYTH o=
oA 7103 Aoz w.

o] T2y Wi FrhHow gal 9 osugelA

vl A=
AL 5.4~6.3
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[_-I—

T 10% &, 8-,

10% =

o i e A gt Al o TE g

3|

a9 121 10% &<42] pH

Az

2R <)

W

(mhH &

jne

—_
o

%

CcTE =
a-= -

=
(<]

lal 660nmol A &

S

N

ol gol A%

o},

St

S

o] oz wJ

|
&

bof 2

9

st
fol Aol

°

3} ¥

METR A8 Ao Ay 897 24 892 A8

O 10% &g thA 314

ha s
=3

A
- 128 -
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ato] 5%9 1% gHo 7 Az

o] ¥ A FA

S

[e)

v

}

1

#HoZ FPS T & g wWEd o

=



1 2.201 1.838 2.211 1.818 0.039 0.258 0.045

2 2.269 1.811 2.213 1.810 0.039 0.267 0.046

10% 3 2.209 1.824 2.329 1.815 0.038 0.268 0.043
Avg.  2.226 1.824 2.251 1.814 0.039 0.264 0.045

S.D. 0.030 0.011 0.055 0.003 0.000 0.004 0.001

1 1.995 1.468 1.856 1.455 0.045 0.168 0.046

2 1.898 1.460 1.879 1.475 0.043 0.166 0.044

5% 3 1.952 1.453 1.870 1.454 0.044 0.165 0.044
Avg.  1.948 1.460 1.868 1.461 0.044 0.166 0.045

S.D. 0.040 0.006 0.009 0.010 0.001 0.001 0.001

1 0.916 0.533 0.737 0.528 0.039 0.065 0.048

2 0.866 0.533 0.864 0.616 0.042 0.068 0.045

1% 3 0.904 0.577 0.843 0.604 0.041 0.062 0.047
Avg.  0.895 0.548 0.815 0.583 0.041 0.065 0.047

S.D. 0.021 0.021 0.056 0.039 0.001 0.002 0.001

2.500

1.500

1.000

0.oog

g guo =i p

.

zas

T L e T E LT L ES

ml% m3% mll%

a4 122 7 s=¥H % Pl
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O 2 Badxry S Edxiyo] HPLC-CADE 53 4L 98] <59} Acetonitrile
= 1000u} 3] A3ttt
O & EZxAd+= maltose’} 4 Fo|H, glucose FH maltooctaose 7+A] B4 =AUt 34
Bz AT maltoser} FARo|H, & EozART} glucose?] o] U E=A =H
Atk HPLC ¥4 A3 peake} 1 &3S 2o 18 YehfALt
O ZESY1d o]9d & EodzxHoAxE fructose’t BAHAL, S5 BdxAdAs
fructose®} sucrose”’} F7FA oz EMEFUY. S5 BELzAHAA dFo] ¢ =A gk

4>

O &g T2x2HAA = & 7k G729 peak’l vettoy. 4843 g2F=de 2
st A ol 4o EVbesdth wmEkA AEd B 24 ARE Ssie FUHEA
o] Fasith

= oo 20181024 ¥ = 39 =32 B =m CAD 4
i =
i 8 - 13.093
400
3. 00—
] l 10 - 21.723
200
& - 1023} |
T 1-2633
1 I 74|1:us:! |
. L1
9|-2u2ln 5 - 36 537 16 - 47 B - 52 AT ey
1 %l‘}wﬂ.‘ih Tﬂﬂlh L J { }'%T’-ﬂﬂ- a m_f\....-_...--fT—‘-—"E_‘ 1“.
] J -r—"‘—' "I"I"‘
T
e e e R
0.0 10.0 20.0 30.0 40.0 S0.0 65.0

a9 124 2 22 Aol HPLC ¥4 A3} peak

5 [9%6)

=| ay
=

.
v
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HFH%) 6.73 43.02 21.70 0.95 2.23 2.16 2.58 3.00
4 00 %D"Iﬂ"lﬂ!ﬂ- = 39 #33 e e sl i cAD 1
) &
: 3 -15.123
3. 00|
. g - 1IA4
9 12 - 21.TaAT
2004
1.00| llo.re7r 133330
s 413,983
| 104 - sm o - -
i M -2 g
iy
0.50 . — . . . . . .
0.0 ‘Id.ﬂ Dd.ﬂ Sd.l] 4{!]} 5&.0 I 85 .0
a9 126 &4 B9 23 o] HPLC ¥4 A3 peak
g4+ 22 XY
45
40
35
_ 30
£ 15
i 2
Lt
10
5
o L] | il = 2]
e y + & o 3 -
& & £ & & ﬁﬁ e
& & {;z..x 2 - i;ﬁ*‘ & %.‘-3"
&  F & & &

%) 12,77 33.45

20.71 1.44

2.00

2.82

3.06

3.29
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Q) AF &4 25

e SRV ALD, Tokyo, lpan® ol §319] ol sk
o =2 u, S¢S HFc AR FEFFS 5

T E%) 3.39 5.18 3.89

- FEFFAE A AL AFHE 2 ol glot, YA ;e 2ol ol
2 ol #RUFOl JFE vHE Ao DU AL

O 9=

- 7ol A8E 10%9 &9 AxF T, FEE SAIYTL FEE FEA (ATAGO
Master 53 ¢, ATAGO Co. LTD., Tokyo, Japan)E ©]-&3}¢]th.

- %UH% = i
ol A3E Bl Ax Ue FEBFel Bobd BEoh A7 £ wrel vlA
A 23Sk ANE AF Aol FEFF] Wk 1, Jek FHEo] SolskA o
of wEst Frel o7k UehA @re Ao Ardr

- Z47te] ARE 10%9] §do = A xS H, pHE SAH3IAT pH & pH meter(ORION 3
STAR, Theromo Fisher Scientific, Waltham, MA, USA)7] & o] &3} t}.
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3* 63 =4 % Sgge pH

O AAHEE)
- AzE B OgEE 14 dHE AE AU A= Tintometer(SP60,
Lavibond, Amesbury, UK)Z A}-&3}Th.

E 64 =T B aTadEEe] A

L 84.76 79.91 81.48
a -0.32 +2.27 +1.87
b +3.74 +22.83 +23.38

SR ETEE)
- golo At 10%0] £92 Agstel EAs AT

65 =HEY 9 2 TIEDL g9l 47

kd

L 50.88 3241 46.85

a -0.77 +3.22 -0.87
b -0.23 +30.09 +20.66

A Mg F8ste THEE ARESt SAsAT. 1 H-E 660nm
TBEE SAHs= WHOE Micoroplate reader (EPOCHI12, Bio Tek, Winooski,
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3= 0.055 0.951 0.205

- 2% ARE AF wste] EEES @ol Mol © AL HAT & YN 24AE
ok ASA & Rk AMEE RAE ASARET otk He ¥ ST

glucose(%) 0.02 2.38
maltose(%) 28.22 10.10
isomaltose(%) - -
maltotriose(%) 15.16 6.43
pannose(%) - -
isomaltotriose(%) - 6.75
maltotetraose(%) 0.05 0.15
isomaltotetraose(%) - 0.02
maltopentaose(%) 1.03 0.04
isomaltopentaose(%) 11.70 6.97
maltohexaose(%) - 0.02
isomaltohexaose(%) - -
Total(%) 56.20 32.87

)

qpgs $9

A
e

WP O

48 2ATES 2FeARIEL FPLAL 1 AF d
[e)
TE'?

- ZAELe] 9, glucose, maltose, maltotriose, maltotetraose, maltopentaose,
isomaltopentaose = A=A o FHFS& ZH2b 0.02%, 28.22%, 15.16%, 0.05%, 1.03%,
11.70% 2 F 32 56.20%°] .

- ALY ugELe A, glucose, maltose, maltotriose, isomaltotriose, maltotetraose,
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isomaltotetraose, maltopentaose, isomaltopentaose, maltohexaose= T-/d=ojlom 3t
2y7y 2.38%, 10.10%, 6.43%, 6.75%, 0.15%, 0.02%, 0.04%, 6.97%, 0.02%= & &
32.87%°] .
- 2R aFREIGA L] HEL Y TG o|ATELTIY AL ZHELRT O
A A&E9 oy & dheko] ff A& oo 9 .
ST o9 & 7 Aol el FFe Aolrt v

ol

m\:l

B P
o

2lard AAE ekl met g =rF A E A

K

oX
YE,
B
o
o

O

u gX 7] Aol = A &Y

frolH = T A7

i
ofN

el BAE Fohg
A% FEe A

- B2 =rhYellA 525CE 7HEskal ¢

2R FEtgl o, zdwe Aujnle]lgg 2



O

YAn g F84 - 54
B84 oMY A5 e =45
%Ae.

84 Heldqel B9 1g

g u el Aol G FHe 15 %

2 SAHAS

A gol A e Aol f

A uge] HolHf FE AHs

=09

A AR =S A5t
IN NaOH¢} IN HCIE o] &3te] ZHdd 2A p
AL v 19 2o

T
il
BN
o
e
o
ko
B>
i
ekl
N
_c‘>{_4‘
3R
o
2
BN

E 68 HoldF FF =4

9.6 -

9.6 Alcalase

4 Alcalase

=4 Flavozyme

=4 Alcalase & Flavozyme
4.5 Alcalase & Flavozyme
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J
=

X

7hA 60 C Egfo] LB A Az AlF T

18 135 AP AAA Aol FEE

O =GR ZFel A o] & o]%

A Aol =

69 &

-
st

63.4

9.6
9.6 + Alcalase

64.5

72.3

=4 + Alcalase

65
64.2

=/ + Flavozyme

%4 + Alcalase & Flavozyme

68.2

4.5 + Alcalase & Flavozyme

g = U,

+ Alcalase & A

- ol Aol el 8L 723%% FAHAT

L —
|

It 2d€ SOP

S

O #19 ¥ SOP= 244
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- QA% 7] (Hanil)
- A 7] (WiseStir)
- &2+ % (Lab. Companion)

- dry oven (dong won scientific co)

- Filter paper (advantec. 185 mm)

- Alcalase (novozymes)

- petroleum ether (duksan pure chmicals)

- sodium hydroxide (samchun pure chemical co)

- hydrogen chloride (duksan pure chemicals)

| 10 L =& 7Fstct
@ A7 E o] &3t 500 rpmol A 15%-7F nRkete] AA7E mEA EAEHEE

sodium hydroxide®} hydrogen chlorideE o] &3}o] pHE TA & ZAH3 )
@ = "7 TFAE F2Fxd ol 60 °C7F HES o)

@ =2 A3 v AlcalaseZ 1 ml 3 7}g)

® A ank7|E o] g3te] 130 rpm &2 120 2k wHk she] gald S §EA 71T

® dHAEs 87 1A E5FelS 5000g o]} o AAEe Fot

@ 5 ARt Ades FEddFel 5-12%7F 2 # 74+ 50 °C dry oven
oA Az AZIt

Azxzd HoldFE AL S o] &ato] Z4 3t
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t}. Synbiotics AlAIE <] vignl &7

(1) Synbiotics AlAZFell At ikt AA
O Synbiotics AAF A=EE A8 +

P clATEESYNTH AxH| zeulo]E ANE dothr] 3 4 WY

O fAe H7bE 98 AW F+3 fFallds 240 Adis st 83/ & ik
Ho] F3F%7) 660 nmollA 0.30] HEE 3]4ste] Fx|sit

O vAAEL] S 93 SaYoZE glucosed)t sucrosed} olATESHIHS AMEFHYG O

H x2S EESRTE AHSsaT

O glucose®} sucroses}t o|AWEEZIFL 217 40 brix®2E 553 & Hste] FHEA T
O Mueller-hinton broth 50 mLell glucose, sucrose, ¢|AZEEE 1Y, BHSFTE 47 1

mLA 7tek wix)o] AR FF 0.5%E HESH 37ColA wlgstAT
O Aol A&3 ZlFddFot FalldF= o F9F 2o

® 71 AW FdLFo FeldF

Lactobacillus acidophilus KCTC 3140 MRS broth

Lactobacillus delbrueckii subsp. latics KCTC 3636 MRS broth

Lactobacillus delbrueckii subsp. bularicus KCTC 3635 MRS broth

Lactobacillus rhamnosus KCTC 5033 MRS broth
Escherichia coil KCTC 1682 Tryptic soy broth

Salmonella spp. RCM broth

(W) fabete] zejutol ¥ axtE Brishr] A WEsEAd

ot

7}

O olATESYNTOZRHY FAi WEEFAH B7F ¥H

- MRS brothell A 24413t M8l 407 < oxgall& A7ke wiA1sh A7kaA ke wixle) 7
7 1%4 AEssc,

- 37ColA 7A17E WlF F PBSE BAME 548t MRS agar® A-gshel FYBIY o=
Wl <3t k.

- W F YW colony® A WHEHE HAFA

- WEEge A%E Q"Jff} ik oxga 1€ A g 4

rulm

o A oxgallS &g+ A=
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O olATELYNZFOZRE | f44 HEHFA H7 A3

D EGULCOH sHAIE aDW

5
2z %=
b a d =
_3. |l‘

L.sz ::pr I exgadl L l:du'uln orgsll L Balerizes sxgalt ¢ L. Gulstican osgsll = L. lwiizs asgall 3 L Ieties azgald ® L. thsmrous cogsll o L. rhamnees azgall @

14

LG CPUML

I - F

I8 140 ol AgELT 1Ee Ay fAdFF YEEA Hrr 23
EIMO EGLICOSE ®mSUCROSE mDW

w
=
- k] -
- -
g -~ -
=1
-
s
(-]

E. coil axgall o E. coil oxgall x Salmonella axgall o Salmonella oxgall n

09 Ul o aBESHNTe] Y FFF WREY Bk A

1196
12.52

10.41
10.96
1076
0.32
10.29
10.18

LOG CFU/ML

e 29e 5o A9 AT AT B URELL KT Aee @ 5 dAY
|£BESHLTE A4S AL A9 e BaUS ARS A FoH Aol
HolX ge & Uth

- ES HAYENY fHQ ot Y % 5 AN

O #zRozREe] f47 1

- MRS brotholl A} 24A17F wlj &
7 1%4 AE 33k,

- 37Tl TAZE W F PBSE WAME 3|Mste] 660 nm oA FREE ZHH A%
2Hg A4t

- WEEAe) AnE U5 9 oxgalle AEHA @ BN owalle AeF AE
o AolE AL

O #zgozRE F47 WIEY Bt 2%

rkﬂ L
o\
SV
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0.0 AT ELARY
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na
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G AT e
o
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o4

ol

=D mgll =k nagal

EWoggall #ecsselW sscseMD sses THY

— W el e O Cagl

E 4 B 12 16 ol I4

1Y 142 L. acidophilus® W&5

TH gl cteesDW cesccBAD ssess . § ]

1

=

=

[ L] ir 1] il ]

143 L. delbrueckii subsp. bularicus®l WHE&
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N

19 144 L. delbrueckii subsp. latics 2 W&
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28 151 L. rhamnosus W2+
(DW, IMO, =%: pH 6.4)

AL B3 g8 FFEol Wl L acidophilus®] 23S ©AUog F o] &3t

A1 =]

g gy 2 xH oA gl o+
ATESIIFGOZRE FAbd UEFA H7Eeh Uabd HUME B3l olATES
<l

N
c
O

HU
L
o
3L

3 +FE= L. rhamnous Q1 AL
O 2HOZREY f4bd WEFAEAH 72 WA %7}7‘3:— Fotod 2 =43 A3 745
= L. delbrueckii subsp. bularicus 9} L. acidophilus 1 A2 UEFST)

gt AV L. rhamnous, L. delbrueckii subsp. bularicus @} L. acidophilus 1 g-& PBSZ
I 5141 - BCPoll v &Fatdtt.
- A AL colonys AlFste] AHE4E S5 ATH
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£ 72 o ATESY YT # 2] AFfFAET YT

Lactobacillus rhamnosus 11.48 log CFU/g
A

Lactobacillus acidophilus 15.71 log CFU/g

Lactobacillus rhamnosus 16.26 log CFU/g
B

Lactobacillus bulgaricus 13.81 log CFU/g

(v A FatdTo JA AA
O Synbiotics A AIE A=XE 9ste] A l
Akt WEEAH Uakd B7HE gt HEH o2 fakdS AASA T

=

O A2 ¢ fazFel Yesy 2 Wy 3ot
- Lactobacillus acidophilus, Lactobacillus bulgaricus 18] AXFe} BAFS]  Lactobacillus
rhamnosus®] WE543 Wakd-& Briste] fitdF5 A48y 98 A8s 1y

El.

gl ougall K pugall O cegall X gall 0 Al s ugan 0 o gall ¥
L] GLUCOSE E-=]

LG CFUg
S o | =]

[*]

m [ocrobocdiyg ' nphiug i Lerab iy dolpantus B AAY Lactoboniius MemRGTUS B 844 LacTobariiius rammes us

a3 152 AAL BARSY] fAMHFE U9 EAE S
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B A Al Corfobar b B A [asinboriin rtamsaeu

m Locnbeoiius soaephius W LcEodariiue Suiganicu

19 153 A BARS] At E At E<l

- WE5 Hr7vAa 3, AAVS] Lactobacillus rhamnosus7y BAVS Lactobacillus rhamnosus®.td £
Hugd 2AHE AUz ¢ & A= AS AT 5 Ut
- WA BrVyAs, BAYS] Lactobacillus rhamnosus?y AAYS] Lactobacillus rhamnosus®.th 2
igds gadoz g & AMssteE AS AT F+ Ao
O HF synbiotics A AIF A2He] A} FAT A7
- A¥e 53 AAke} BAYY) Lactobacillus rhamnosus A<, WE54, Uabd-& gdd &
AR
- 1 A3 ATt yAE S BAVE HEEAS AAVE =2 S S0 5 A8l

- Lactobacillus rhamnosuss b2 AT olf+= HE kTl vls] Uitdol =
k7] W BEol v 2 AA} thal BAMS] Lactobacillus rhamnosuss 17 &9t

3
- Synbiotics AAFEAAL VG Holdf 24S BRI A BArIGe] HEAH - £
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b AFe &4
O Mdd AEL Fabde AYstus 25 &L o] &dty] fEw AFLS A&t
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o] &% AFoltt. o] < Fv AoldfE HUskAh
- Prebioticsi= o|ATE o2 3= BuyEe Lgugds MASHT
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¥ 75 HPLC-CADE o] &3t &8 4 =4

Flow 0.7 mL/min
Column Shodex HILICpak VG-50 4E 250 mm X 4.6 mm, 5 xm
Temperature 40C
Inj. volume 5 uL
Sampler temp. 10C
Multi gradient
min Water ACN
0.00 20 80
Mobile Phase 50.00 34 66
60.00 40 60
60.10 20 80
65.00 20 80
Detector Charged Aerosol Detector
Evaporator temperature : 40C
Retention time 65 minutes

(4) Synbiotics AlAM|E2] =4 H7}

(\}) Synbiotics %A B 7}
O Synbiotics AlAFe] Ak 24 B7

-

- ANAZ A ZAPIE 313ty Yl a2 A Ade 135

- AAF 1 g PBSOl @AM R 8|A4ste] BCP vl Ao FUHAHOZ 37T oAl 48AI7F ul
s

O Synbiotics AJAF¢] P17 Aol f =4 H7}

Holdg AT RAe AFA wEel we Agsidon, AAAUE @ AnE el
7)ol o A

- AFfro] Fole RRES FTHAA &, 2o,
o BAF Fotol AAFNAL Aol BFE FHohATH

o
>,
o
{o
-
Y
i
2
fo
ol
ol
£
1>
o
o
Jo

- Synbiotics AlAFS] 7%
TESIIY FAEA

- Synbiotics AF2] 7154
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Burg HPLC-CADE %3 248ttt

719 155 SynbioticsAl A Fl 3 7FH
N Ll

- ANAFY &ad EEs HPLC Water9} AcetonitrileE o]€3Fe] 1000H] 3] A&} T}

- SPade A 9 AHZRAMS 95 EFE-H(glucose, maltose, isomaltose, maltotriose,
pannose, isomaltotriose, maltotetraose, isomaltotetraose, maltopentaose, isomaltopentaose,
maltohexaose, isomaltohexaose)e T3t 7 s=¥=E 43t AFIAHE 73t &

U=
Py 2T 248 2SIt
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(th Synbiotics A 714 3}

3% 76 Synbiotice AlAIFe] 4B 7 A

bt 8.96+0.55 log CFU/g
T84 94
2] 0] 4 (%)
Hoo A
Holgs o 13.2
A o)A (%)
Z Aol
S ) — ] oI 15.6
= (%)
glucose 0.14 pannose 11.51
maltose 19.43 maltotetraose 14.79
pa AT, .
e isomaltose 1.99 maltopentaose 13.57
}-9-1
maltotriose 25.73 maltohexaose 9.00
T &%) 96.16

- Synbiotics AAF ZAH7F AH AAF 1A o= AdTe= 8.96+0.55 log CFU/gL
2 gl

- Aol FgEFE B8 Aol 13.2%, T84 Aoldfe 24% B SAHFISH AA
F 120 D3t Aol FF2

- Synbiotics®] 7lsA 21T glucose, maltose, isomaltose, mltotriose, pannose,
maltotetraose, maltopentsose, maltohexaose® TFAEHIQow, 71 FFe z+z+ (.14%,
19.43%, 1.99%, 25.73%, 11.51%, 14.79%, 13.57%, 9%°|™ F 7|41 AlAE 1
Aol 3t F2 oF 3.85 go 2 RIS

- ANAEe B4 HPLC EX4Z23 peak® Hol ZEL 1T o|ARELHITF o] T
2 AESo] TRHAUT Y AdHAAY 1 A o 23t

Irrl
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AHEutol k] A74>

7h 239 AU wefin|AEe] A Fa8AH B 2 A /T 4 B3I
(D FaA =S o] &3 #5 wiF

- AEALAHKCTOZRY LS 45 75 FAET
HA A AA wiFE A ES AR A 3]
ke

-4 H% 357 A AW el w3F(Eubacterium limosum, Clostridium difficile, Bacteroides
fragilis), AW v  4F(Lactobacillus  acidophilus, — Bifidobacterium — adolesceentis,

Bifidobacterium bifidum, Streptococcus thermophilus)e BEA-QME(KCTORKE 2%
ol gh | 3},

EI_,

Fubacterium limosum Clostridivm difficile Bacteroides fragilis

acidophiius adolesceentis bifidm, thermophiius

S BLE ARG 1 ZAA AT PR L o EAE S A% @ 22
S
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DPPH radical scavanging activity(%)

a-glucosidase inhibition activity({3s)
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L 2RdE A75Y Wg 2 2
L LES DS RS b
- 7(1-1,}]

Streptococcus thermophilus)®] Wwu|z2 ol s &4 &
frolie] w55 IASHA ¢
A ZI7MA = 4AZE, ol 3ol= 24X1%F ZHA0, 4, 8, 12, 16, 20, 24, 48, 724

o7 P3P o,

- Broth microdilution method®

optical densityzk& A3+ =

Lactobacillus acidophilus

0.5 os
o T T T T T T 1 o
OA|TH  4AITH  BA|TF 12417+ 24A|7F 4BA|TH T2A|7H
—s—DMS50 —a— @O ==
3 5
25 o
2 4
15
1 4
05
o — g™ i i i i X
OAIZE  AAIZH  BAIZE 124120 24A17F  4BAIZH T2
——DMS0 = (0| EX

% 173

FR9] F43 A T
B7re] 71EA AFo
o= HoRg Ao E AR

il

T+t 45(Lactobacllus acdophilus, Bifidobacterium adblesceentis, Bifidobacterium  bifidum,

o1,

zx7] 24
2 397

Nz F
e

b

Bifidobacterium adolescentis

4BA|TE  T2AITE

12417 28A17H

0AIZH

x 8597}
S = DPPH &tz 75 Ad4de, Wnxxy3 dn|xH

4M| 7

12A|7H 28A|7t 4BA|Z T2AIZH

BA|ZH
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19 178 DPPH #@tHz &A%
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ZsERe A3E BAsE 28l Fu5 715 M BAEA A3HAe 2y
dul S 7loge ﬁgi 7= += 5845 Y. AJeFeS o] &3] Ao F= ZT9)
= S =43 2y ZE¥des 42 75t Jd= AR YE AR 1 ko] wj
+ Ao Ao ZRHAL.

g 90 @

g. BO y
- %
I .
P n
‘o0 ‘mR a

100ppm  500ppm 1,000ppm 5,000ppm 10,000ppm| 100ppm  500ppm 1,000ppm 5,000ppm 10,000ppm

#o|xy A01z4

a8 179 F Z9

i)

1= &3

Total flavonoid contents (ug/mL)

20

15

10

Fehuiolst FeluERe) UFoR AA U 4S8 ARSI, T, F, Fulold
2, Fddzr] 8 4T B oo Ad S24E dHA e AYe o8-8t =49
SR olE dFe SAT A nzH2 Qe AR SAHNL FujzHodAM 1
F SAHNS
100ppm 500ppm 1,000ppm 5,000ppm 10, 000ppm 100ppm 500ppm 1,000ppm 5, 00‘0[3[:'“ 10, l.)0.0ppm
o| 4 RLIESY
19 180 ¥ EEhEkolE FE
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g &4 Ag9Wy S EnzymeS o] &3 In-vitro AP S 2, o -glucosidase E45 4
i A steAle]l tiE rleAd HUFE JA9I A wWnzxA dAujzrd BF
Enzyme d9dolM= I =

I
oo

-

100

80

60

a0

20

a-glucesidase Inhibition activity(%)

L ES] #olEs | @0 Acarbose
(BFAE) | (HEwY)

500ppm

L ES ] #oEs #o =y
(BFHE) | (BEY)

1,000ppm

13 181 « -glucosidase A 3l &-A

U T E S = B
(BFHE | (HEE)

5, 000ppm

ol | eosEd | sy
(FFAE) | (HEE)

10, 000ppm

S00ppm

t} 3T3-L1 A|ZE o] &% =H9 e &% Hr}
- 3T3-L1 AlZE AALANZE YETFHOZ
].‘_:. IE‘-_/\-] 2 7].;(] 9}]\

_0_
- 3T3-L1 Alzo] tid =4 ANsEe qHnt %S A7) st 400ug/ml 5 =71A
E = 7(]

Mol AHEste] ME SAS 4 3 27 2E ARNA HE SA4HS YEMA &S
- AlZ=s4d0] YehUA ¢52 400ug/ml FE7HA] A3zol A st AFS XWs A3 =E

A D 5 FIHA AWAE £3F JA o] YA ol Tl §50] gle A
o7 AsH

-y 7

2%

£s

3 |

CON 100 200 400 100 200 400 100 200 400 100 200 400 100 200 400

Py I
g g22g SLESS HEZH ALME T

Concentration (pg/mL)

19 182 3T3-L1 A3zl that =H o MEz=4
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120 q

100 +

oilred-o staing
(3 of MDI)
B

20 A

CON MDD 100 200 400 100 200 400 100 200 400 100 200 400 100 200 400

u g21g LLES NEZ% FLuE T

Concentration [pg/mL)

09 183 249 Fulw B 24

2 gAAEE 0|8 = dEF AT B}

- NOS| Hhek AAE WF WSS AANA =MLY, AAEY 5L oA A
of LPSE Heldte] NOZH 44 HES f=3

- RAW264.7 Al3zo] ti3t =4 AJ5E2 IFdF £52 =H37] Yste] Fdsx 400ug/nl
S7HA] Ao AHPsle AlE 54S =4 3 A3 BE ABANA AE 54S e
HV1@A£
- AXE5AS YeRA] &S 400pg/ml 2] F=7HA] A st F9F 5 4 ¢ 29 =
Aﬁigz% TZH A NO Aol JA=A ol 95 a5 e Aoz I

ot

140 4

120 A

=
o (=)
(=) (=)
1 1

Cellviability
oo
(=]
5

(2% of CON)
ta o
(=) o
. .

(=)
!

cOoN | 100 200 400 | 1000 200 400 | 100 200 400 | 100 200 400 | 10O 200 400

nx
Qm
il
o)
[}
art

A Al
0|5 nEz% EEEES

Concentration (pg/mL)

% 184 M) @ ZHe| AE =4
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120
100
o
& _ 80
8 g
60
7%
£ E
o 40 1
=

NIl

D -
CON LPS | 100 200 400 | 100 200 400 | 100 200 400 | 100 200 400 | 100 200 400
a9 g21% ELESS MEZH YaugzY
Concentration (Hg/mL)
19 185 2AZARL NO A dAls =4 A7
uf, AFEEFHEIFAHOGTT : Oral glucose tolerance test)

- FaH AEHe] SR, AFEZY Fo & 0Evit @9 AIde AeEHe Ao ¥
IR &} shgstE AHE vlaste] AA QoA I S dig T FIHE Hlwske Ao
Tbse AEEY

- Glucose(ZE=)sh e2jud gl Bz ARIAFA7t A Yo I 3
A AR v AR SAEHAS

gg B A2
2 =]
verage 0Min 15Min 30Min 60Min 90Min 120Min 180Min
control TLI7:21.73 83172186 82172176 81172285 58.33£29.04 54.33£19.60 5183£11.21 mg/dl
Glucose 725043036 3251746282 26500£57.76  14800£4011 996742998 83.83+25.36 66.83+20.74 ma/dl
Clink=’ 69.00427.29 263316105  23467:5453  11867:3623 97833673 8167£23.60 60.67£13.57 mg/dl
wEH 628342532 2126742571 197173246 13383£3297 107172900  86.17+1314 64504536 mg/dl
50000 4

g C01EO
40000

i‘ 30000 =a=(luco!

=

g 20000

E 10000 i - _

§ ? =4

000 . . . S
0 15 30 60 90 1x0 180
Time{min)

186 ATFE=FRe A AP0
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g (kcal/100g) 401.69 333.45 397.95 321.87 3174
g3k E (g/100g) 99.18 82.99 99.06 79.65 77.37
e R (g/100g) 0.23 0.17 0 0.57 1.44

22 (g/100g) 0.45 0.09 0.19 0.11 0.24
ZsA (g/100g) 0.38 0.07 0.13 0.09 0.10
Eg 220k (g/100g) 0.00 0.00 0.00 0.00 0.00
Fd2~HE  (mg/100g) 0 0 0 0 0

TR (g/100g) 99.07 32.88 46.66 37.21 38.38
UEF (mg/100g) 0.91 0.72 21.94 39.04 30.38
T % 0.13 16.75 0.51 19.3 20.58
3] & % 0.01 0 0.24 0.37 0.37

K mg/kg 3.82 3.45 648.97 3311 1501.41

P mg/kg 2.98 3.7 308.36 587.75 937.68
Ca mg/kg 18.92 12.22 165.17 90.67 53.86

Mg mg/kg 5.39 2.87 53.34 61.143 187.59
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D T T T T 1
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2 - @
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D T T T T 1
ehr Shr 12hr 24hnr J2hr
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g gael O@ AREe 7 AEE 5

f4ko] probiotics ¥ synbioticsZ A1 2] 7]
JE= ot stH, F4E Fsle A" e Ay OF EaUF EAEE S
F935ta AolAAS AX HF HFFH FEHQA Ao TEdor 7153 &= YEd F

A

ofr
ftlo
e
ot
ol
)
f
:?l:,'
>
rr
o
2
i
)
L
B
Al
2
)

>

NAFE FE Fabete] Skl tie AdAde &dsy] Sl pH2 1= =7 wy
Z7195E 9F 1010CFU/mMLZ sL3lA HFske] 37CAA 2A1ZF HESAIA A= A=
TTE SAHSA=

EE ARAA oF 10% B85S # AEES BYoH T2 75 HE] AAZFANAN 2
AEES UEA =

Aol dwet ¥ 2 & FVF & F TR HAs ¢ AEES 54 T A9 &Y
o TR AAFAA 7P B2 AEES vEbdol wet oAk 22 239 s
A FAte 2 FEG Holdol o7t dFe] ¥ & Ae= Ay,

EZF AAIF FrEol e Aol e AR HE #Fedel Helz =77t
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Mutmey (Mpreatics Fagrand 12 widely used s suee and
the powered products usualy requuire microhial decon—
tamination for export. Owing to FTA. the global trade
of iwndinted agreultwal moducts are ever ncreasing
row. Codex. Ewopen Standands [EN) and Koresn Food
Code include different detection methods for rradiated
foodds. However, mitreeg i3 dooumented a8 food with Llim-
itations in application of photostimulated lumirescence
(PSL) 88 & screeming method. Thus, this study was in-
tended o confirm the agglicalility of electromic nose (E

i) analysis as an alernative o stended PSL metlod
and further recondim the ohsaved resauls by stndard
verification methods Ike thermolummescence (TL) and
electron spin resonance (ESR) analyses. PSL analysis
shorawed megative V) values (< T photos oot (PCs 56D
#) for all ponc-imsdisted sueples, Whie all the pndiated
savples (1, 5 and 10 Kry) demons trated pesitve (F) val-
ues [=5000 PCs/%0 ) with ow accuracy (33%). The
principal component analyss (PCAY of voltle attrilates
by E-nose analysis showed positive discriminstion pat-
terms with correlstion coefficient 7=0.96) between ims-
diation dose and the frs componemnt (PCL), The E-noss
diserimenation results hetween bradated (>] kiGy) and
nim- pradiated samples wese further verifed by TL and
E5R analyses through ohaerving both specific TL glow
curves and radistion-induwed ESR oellulose mdicals,
resprctively. Thesefore it is confrmed that E-nose tech

nicue shows potential as an alemative o weelable PSL
method fiy seieenhg iradisted (oods Bhe motmmeg powider.

OP=08

o] dyE FEA e B8 ol gt 75y A% WA
o LRESFA DM AZ ¥ S¥2Z ¢l g2
o] e, 98 W el ¥ # 8 Temmamy] 20 Makogen
ase L, Promogyme D2 Fung any] B MNoveeymes, Co
penbagen, Denmark |, Transglocosidase L{Amano, Mago-
¥a, Japanid AbE s HAEVEH AYFHE Y8
7| H#l Tamay] THH 59, A2 G237 galg
TS FYeda, 7 A AR A Q0N 24 3
1 agdo s AN DS A, TRV M I
e B Hrreie] 1240 VRS = BYSE vE
FewFMMOH FEES €@ U T ¢4 oast]
# HPLC-CAD(Charged Aesozol Detector) 2 & 35bal
ot Temnamyl ZX& +HE#he] Had & = MOH & o3
2] 1661 mg/mlol i, 7 8 malopertaose 8] @) H2
mg/ml A A3 gl 2 elar Maltogeoase L8 Promo
yme 05 SEWS o & U4e] 13630 mp'mlel s, 2
% maltose?t 93305 mg/ml 2 10 gl opajwe g
Furgamyl 800LE 48 =5 § ¢ ¥ 12750 mg/ml
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Enzymatic De—glycosylation ol Polyphenol Glycosides
in Mulberry Leal and Fruil Exiracts

Jum-VYoung Pak”, Yoon Hyok Chang Department of
Food Nutrition, and Bionmocongeosite Research Center,
Kyung Hee University, Seoul 02447 Souwh Koea

Multerry leal and fruit are widely consumed both as
freal fruit and as an ingredimnt in food peocessed prod-
ucts, which are & rich resource of hioactivw compounds
incuding vitumins, favonols, anthocymimns, fhenol aids
and other phemly cmponds. In gereral, one bngostant
drawhack iz the lmied bhicavalahility of many poly-
plendla Sugar moiety swh a8 rubinosdie moety is poos—
Ty absorbed i comparEon with the aglyeone. The azy -
matic de-glhyvoaylntion of polyphbenol has been reported
as o geod aRernative foo ncrensing their hisavailbiity.
Therelore, the oljectives of this swdy were o converl
flavonod gleosdes in ethanol extracts from mulberry
leaf (MLE) ared fnut (MFE} o their aglyeone forms by
enrymatic de-ghvcosylation (Viscozyme and Pectinase)
and imvestigate the mtioxidant activities, a-glucosidnse
inhilation, and hiocoessilites of MLE sd MFE 1.0
DALY analysm showed thal ensymale de-gyoosylation
of multerry leal and frul extracts resuled in decreased
flavonoed ghicoside forms (rotn, Boguercetin, querce—
tin-3-0-06 7 -O-malonyl-ghecoside and astmgakn b and
increased aglycone Sems lqueacetin and knampleral) as
the eadon Lme Was mereasted IIFPH radical AT
ng actvites of MFE wee noeased and g-glocosidase
inhilvton of MFE was enhanced after enzymatic glyco—
aylation. Gasro dgestion (pH 1.2 had no substantal of -
fect on the major phenolic compourds inchading both of
fNavonoid glycosides and they aghtcone forma in MLE
and MFE. This result suggested that engymatic de-—gly-
cosylatom can perease aglycone forms in mufberry fruit
extwacts and be the useful techrague o imgrove the anti-
oxdant properties,

OP-10

Protective Ellects of Edible insect Grydus bimeculsius
against Alcoholic Gut Permeability and Liver Damage
Bo Byml Hwang', Moon Han Chang'. Hvumg Taek
Che', Wan Faeo', Jin Fhup Lee! Jun To Kind, Youmng Jun
Kim' 'Department of Food and Biotechnology, Koren
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