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High potency anti-oxidative peptides identified by enzymatic
A-4 hydrolysis of whey protein isolate.
0 *Hokkaido Univ.0?Hangyon National Univ.O
o Seema Kafley', Woan-Sub Kim?, Haruto Kumura' and Kei-ichi Shimazaki*

O Purpose: Whey is a by-product of the cheese industry, but is a source of biological and functional valuable
proteins, extending its importance for utilization in pharmaceutical, infant food and beverages. Also, the
peptides obtained by hydrolysis of whey protein acts as bioactive components. In the present study, we have
identified the amino acid sequence of Whey Protein Isolate (WPI) responsible for its anti oxidative property.

O Materials and Methods: Whey protein isolate with or without preheating at 9001 /5 min, were hydrolysed for
24 hours at 3700 with varied concentration (protein: enzyme of 500:1 and 1000:1) of two enzymes, pepsin at
pH 2 and trypsin at pH 7.5. SDS electrophoresis was done in tris-tricine buffer system. The HPLC pattern of all
the samples (hydrolysed and unhydrolysed, heat treated and unheated, filtrate and supernatant through 5 kDa
filter) was checked using C-18 column. Among all, the antioxidant activity was higher with trypsin hydrolysis
in both (heated and unheated) WPI. The selected samples were separated by RP-HPLC and fractions collected
were concentrated by vacuum centrifuge concentrator. UV Spectrophotometer and microplate reader were used
for concentration determination. The samples were measured for anti oxidant activity by chemiluminescent as
well as DPPH method. The MALDI TOF mass spectrophotometry showed the molecular weight of highest anti
oxidation possessing peptides. Edman degradation method determined the amino acid sequence of the peptide.
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Synthesis of benzophenone glucosides from Phaleria
B_6 macrocarpa
0 Graduate School of Agriculture, Hokkaido University[]
o Phebe Hendra, Y ukiharu Fukushi, Y asuyuki Hashidoko

0 Three benzophenone glucosides; phalerin (1), 2, and mahkoside A (3), have been isolated form Phaleria
macrocarpa. As these compounds heve been reported to show anticytotoxic activities against myeloma cell
line, antitumor activities toward murine leukemia P-388 cells,**® we tried to synthesize these compounds. We
synthesized phalerin (1) first. By comparison of the NMR data of reported and synthesized ones, we estimated
that the real structure of phalerin should be 4. Now we are preparing compounds 2-4 by using below reaction
condition.

OH 2 R1 H, R2 CH3, R3 BD glU

R,0
OCH, ™2 3 Ry= CHy, Ry=H, Ry=p-0-glu
(Mahkoside A)

4 R1 CHS, R2 B D- g'U R3— H

Phalerin, 1 OR; O (revised structure of phalerin)
cat TfOH Bno OCH;(Bn)
+ AcO

< > CHcl, /\/QOAc

oBn O

B-p-glu-O

1. Hakim et al., Bull. Soc. Nat., Prod., Chem., 4, 67-70 (2004) (Indonesian), 2. Zhang et &l., J. Asian Natur.
Prod. Res., 8 (1-2) 119-123 (2006), 3. Hartarti et a., Mgalah Farmasi Indonesia, 16 (1) 51-57 (2005)

guogdooooooooooon

B'7 00000000000
o000 00'0WO0 00000 0DD000 0000 00000 o0t

mobobbooobobooobobooobbooL,20b0gooboooobooobooooDboo
MS NMRO O OOOOO
MO000000L,20FAB-MSO 00O, *C-NMRO DO ODO0D0O0D0OO0ODOO040000300000000
10 stachyoseO NMRO O OO0 0000000
2000000NMROOO0OOO0OOOOHSQCOHSQC-TOCSYO OO H-"HCosSYyO o 20200 a -
oo0oOooooOdcleA,GlecB) 01000 -000000

ocooooo0 (rRyOOCOOODOOOODOOOOOOOO

O00O0ONMRIOOOOO000O0O0HMBCIO0OGICAL - o

2Fru0 0 OGIcB1L6GIcA0 D00 00000020000 Mo

a -glucopyranosyl-(1- 6)- a -glucopyranosyl-(1 - 2)-B - GlIcB OH ’)
0

fructofuranoside (theanderose) D 0 O O O O

0000000002 sucrose, reffinosel 00O OO OOO HOH?) 1
0000000000000 00000000000000 3 20H
0000000000000 000000GE-MSOOODO GlcA >OH
0000 20000000000000000000000 " umBC 2 340'5H
0000000 1,56tri-O-acetyl-2,3,4-tri-O-methylsorbitol [ 1( 0~ 56
0000000000000 2 by

gd



Triflicadd(TFOH)0 D 0 0 00 00 O 0O O O O Friede-
B-8 Crafts0 00 00O

00000000 0o00o 00 O'0oo o®

Oo0gdTrflicacid(TfOH)OD OO OO0 0ODDOOOOO0OOOOOOOOOOODOOOOOODOO
O000Friedd-Crafts(F-C)O0 000000 O0O0TIOHO OO OO ODODODODODODODOOOOoooooo
O000oooooorRCO0000ooooooo®ouoooooooooooooooooooo
OOFCO0O0000O0O0OOOOoOoO*®OTOHOOO0O0O000O00DONONODoooooooooOn
0ooo00oo0ooooooo0oooooooooouooooooooooooooOooon
dooooooooToHOOUOOUooDoooooooouoooooouooooooooouooo
Jdd0dUd200FRCO00000DO000OOo0UOoOoOoUULooOUOUOO
Jd0o0dd0oooo0ooooUuoodUoodUDioodUooOUUoooooooOoooon
0o0o0oDoDoo0o0ooo0oooooDooooooooDo0d0Dde-000000 w-O00000O0O0
JJ00000o0o000o00oo00o0oo0Uo0o0o0ooUdUo0oo0UoooooOUooOoUoon
doodooOooodorRCO0DD0O0D0OO0D0OO0D0OO0D0O0D0DOoDOoOoooOPCsOOOOO
00ooooooDi1oooooAICkO2D00000000TOHOD OO 3Moooooooooooo
gooTfoHOODOOOOoOOoUOoDoOOooooooooooouoooooooAIckoooToHO OO O
0ooo0ooooooooooooooooDoooooooooouoooouooDooooDoOog

Y Tetrahedron Lett ., in press 0 2 Angew. Chem. Int. Ed., 1972, 11, 299-300

3J Chem. Soc. Chem. Comm ., 1972, 24, 1345-1346 [ » Tetrahedron, 2006, 62, 9201-9209

% Tetrahedron, 2000, 56, 7199-720

Triflicacdd O O O Friedel-Crafts D D 0 0D 000 odog

B-9 00000000000 0O0O0oooo
Jod0oo0dodbdodo ooooo o

ubobobobobobobobobobOobobOobOobobOobobobobobobobo
gbobobobobobobobobobobobobobooboboobooboobooboobonog
gboboboboboboboboboboboboboboboboboboobobobonoo
gboboboboboboboboboboboboboboboboboboboobobonDog
gboboboboboboboboboboboboboboboboboboobOoboobonDo
gbobobobobobobobobobooboboboboobOobooboobooboOobooboonDo
OFriede-CraftsD DO 0O 0O0MMFCOOMOO1O000000D00D0100000000000O
gbdbdooooobooooboobdobdobooooooooboobobobaoao
OoooooooooooooooooooopPela -000000000O0OO0OO0O0OOO0OO
ooooooooooooooooooooooooooooooooodTriflicacd TFOH OO O
gboboboboboboboboboboobobobobooboboobooboobooboobonog
gbobobobobobobobobobobobobobobobobooboobooboobong
o0ooO0o0oooO0oooOo0oooOoO0o0bOoO0oo0bOO00ob0O0be-000000000000OPNe
gbooboO0Op-0b0b000O00DOOOO0DOOIMDOOOODODOODOOOOODOOOODbODO
gobooooboboooboobooooboboobboooboobbooobooborCODOOnDbDO
oobooolmmoooobooooboooooobooooooooboooooboOooon

gd



000000000000 0000000000000
B-10 oooooooo
0 O000oc OO0 000000 O

o

000000000000 oooooo0ooDo0o0oo00oo0oooooooooDoOoooDo
goooooooOooooOooo0oooboO0oooOooo0oobDoO0oooOobooOooDbboOooDo
000000000000 00000000000000000000O0O0O0D0DoOoOO®™M™oOOO
goooooooooooooo0oooodoooooo0ooo0ooooooOooDboOoOoDo
gooooooooooooooOoUooo0oooUoooUUoDoU0UoooUooOoOoUDoOUoDo
gjoooooodooogoooooooooogoodoDoUoUoooUoooUDoOUDo
00oodiooodooooooooooooooooo0oooooooooooooooooo
00ooooooooooooooooooog
O0000000000000000000000P20 tert-Butyl NE 2, 3-dihydroxypropyl Ccarbamatel [
0000000000000 ORPOODO OO 21-Aminomethyl-1, 2-ethylenediamineldichloro platinum
O00MO000000000000000000000W000000000
000000000000 00™, G, *F™"NMROUODOOO0ODOOOODO
OO0OFNMROOOOOOO0OOUVOOOOOOOO30nmOOO0O0O0O0
gobooooooooooooopooooooooo

00 00001) ChemBioChem, 2, 52 (2001)

2) Synthesis, 8.1113 (1998), J. Biol. Inorg. Chem., 5. 655 (2000)

3) Carbohydr. Res., 331, 119 (2001)

B-11 O00OAvidnD OOQOOOoboobooboooog
000000000000 00000 O

000O000000000000000000000000000000000000000O000
000000000000000000000000000000000000000000000
000000000000 000000000000000000000000000000000
00000000000000000000000AvidinBiotinD00OO0O00000?000000
0000000000 0AVdnODO0O0OO0000000000000000000000000
AvidinD 00O Biotind 0000000000000 0000000000000000000000
00000000000000-0000000000000000000000000000
000000000000000D-0000000MDAACIDOOONO0000000000000
0000O000BetinD 0000000 00000000000000000Avidn0000000
0000000000000 00000000000000000000000000000000
OO0DAACODOO0ODODODODOO0O0OONONONONOONODNONONONON0ONONONONON00ONDDDDAAOD
BioinD 000D O0O00DO0O0O00O0O0COOOOD-Pel0D-Asp0 0000000000000 000
O000DAACOOOCOCOCOCOOODO0O000DNDNNNDNONDNDNDNDNDNDNONDONOOOOOOOOOOO
0000000000000000Avidnd0O000000000000000000AvidndOO
0000000000 0AVdnOOOOOOOO0OO0000000000000000N0NoNoNoonooao
000001 Eur. J Org. Chem., 2513 (2008)0 0 0 0 O O 2) Chem. Record, 5, 385 (2005)

00000 3) Bioorg. Med. Chem. Lett., 10, 2481 (2000)

gd



000000000 0o00o00ooooooooogooo

B-12 [0 0O CTP : phosphoethanolamine citidylyltransferase(] [0 [
- Oo0o0ooono

0' 00000000000 000000000000 OO0'WO 0Xmoo oot

gbobobobobobobobobobobobobobobOoboboboboOobobonDo

ooooooooobooobocoocooooooOobDobobOoboOobobOnn

Phosphatidylethanolamine (PE)O 30 00 000000000000 O00O0OO0O0OPEDDOOODODOOO

bOdTaAAPTIO O OOODOOOOOOOOOOO0O0O0OPEOOODOOOOOOOOOOOO0OO0
Oo0o0o0oooo0o0oo0ooo0OO00OO00OPEDDODOODO20 O 0O O OCTP: phosphoethanolamine
citidylyltransferase (ECT) OO0 O(WECT)OD OO0 OO OOOO0OCOOOO0OOOOOOOOOOOWECT1
gbooobobooboobooboobooboobOWECTIO TeAAAPTIO O OOOOOOPEOODOO

gbobobobooooooobooboboooooooooweCcTlobobooooooobooog

gbobboooooooboobeCcTbbOooooooooobOobobOoboweCTlIDOOOOODOO

gbobobOOowWeCTl GFPO OO OODOOO0bOO0DbOO0O0ooOOooooobobooooooooonoo

gbobobooboooooweCTiDoboooooooboobobobobobooooooooooo

WECTIONDO D420 0 0000000000000 00O0O00O0O000OO00O0bOO000O0000a0

gbdobobobdobdobubobobdubuobaboboboobobooboobooboabooboonod

obooOos-mRFPOOOOOO0OOO0O0OO0OO00O00O000GFPORFPOOOCOOOOOOOOOO

ooooobooweCTioODoOOoOoOoooOoooooooddTaAAPTIDOOOOO0ODOOOO0O0DOO

OO00O0OWECTIOOOOOOOODOODO CDP-ethanolamined TeAAAPTIO 000000000000

gbobobobooooooobooboobobobOooooboooopPEDOODOOOOOOOODO

gbooooooog

B-13 gbgobogbgnoobomoobonoogoobogn
000000000000 0DD0'WO0OD0 0O0*

gbobobobobobobobobobobobobobobobobobobobobono
gboboboboboboboboboboboboboboobooboobobooboobobonog
gbobobobobobobobobobobobobobobobobobobobOobonDo
gboboboboboboboboboboboboboboboboboboobOoboobonDo
gboboboboboboboboboboboboboboobOobooboobooboOobooboonDo
oobooooooboooobooobooOoooboooooooooOoooooooboboOoooboboOooon
gbobobobobdobobobobobobobobobooboboboobooboaobobonod
ubobdoobooobooboobooboboboboboooooooboooboooba
gbobobobooooobouoboobobuobobobOoboboOobOOUOORNADDOODOOODOO
obb0ozkOoobOooooooooooooooooooooooooooboooooooboooDo
goboooobooooboobooobobooooboooboooboooboooboboboooDboo
RT-PCRUOOO0OOO0OO0OO0OO0OO0OO0OOOO0DOOO0DOOOOOOODOOODbOOObOObOOODbOO0ODO
OobD0oO0DboOooboOoobooobDbzkbpD OPCROODOODOOOGUSDOOOODOOODOODO
gbobobobobobobobobobobobobobobOoboboboboOobobonDo
DMOo0Mmomoobocusdo OO0 OoD DACE Mandelonitrile lyasel] CERI Sterol desaturasel]
MADSO OO0, PGTO Polygalacturonase] 0 0 0 0000000000000 O0O0O00O0ODOO0O0OO
godgodoooad

gd



00000000000000000000  Thanatind O
B-14 0000000000000000000
0000000000000 00 OO0 OO OD0'C0O0 ODOoXmbo oot

000000OThanatinD 0210 00 0000000000000 0OO0OOO0ODOOO0OOOOO0OO0OO
0o0o0000ooooooooooooooOO000oooooooooOoOoOoOODODODOOoOOOOo
0000pU00d00O0OODOOOODOODOO00000000O0ODNDIO0O0DO0O0000000
000000ooooooooooo0oooOo000oooooooooooooOoOoOOoO0O0Ooooo
00000000 000tetidbdbuyltBUD OO OO0 ThanatinD O OO O0O0O0O0OO0O0OOOOOOO
00O Micrococcusluteus0 00 0 0000400 00000000000WO0O00O00OOOOOO
0000000000000 oo0ooo00doooooooooooooooooooo
ThanatinD O OO OO0O0D0OO000DO0O00OOO0OODOOO0ODOOOODOOOODOO
0000000000000 ooooo0ooooo0oooo0oDoooooOo3an000oooooon
00000000000 ThanatinDOOOD OO0 O00O0OO000DOOO0OO0OOOODOOOOOMALDI-
TOFMassU 00 000000000000 OODOODOONO Escherichiacoli 000 O0OO0O M. luteus
000000oooooo000oooooo0o00000oo0oDoDoO0EcOiDODODOOOOOOOO
000000oooooooooOM. ueusD 00000000000 DODODOOODODOOOOOO0OO
000000ooooooooooo0oooOo000oooooooooooooOoDoOOoO0O0Ooooo
OOThanatinD 0000000000 DO0OO0OOOOOOOO0OO0O0O0O000000O0O0O0OOOOO00O0O
0000000000000 oooooooooooooooooooooO
O0000Mm"T. Imamura et a . (2008) Biochem. Biophys. Res. Commun. 369: 609-15

00000 0OApidaecind O O O O O O Escherichia coli O
B-15 Ooooooooo
000000 00000bdo 0D OO0 OD OO OO ODOXWDO DOt

0000000000000 0o000dApideecinI 000000000000 ODOOODOOOO
Apideecin0 000 0000000000000 O0OOOOOOOOODOOOOOOOOOOOOOO
0000000000000 000000000000000000MO0000000000E. coli
JM1090 ApideecinD OO0 0000000000000 OOOOOINvivoeDOOOOOOODO?00000
ApidaecinONO O30 000000000000 0O0DODOO00O0DO0OODOO0O0OOOApdaecinDiOOO0
O00D00ODEcdiD0DO00ODOO0O0OO0OO00DO0ODO0ODOOOODOODOOOO0O0ODOO0ODOO
00000o0oooooooooooo
00000000 0000ooo2000000000NDOODODODOOOO 000000 ODoOoo
00o0000oooooooooooo0ooOO000oooooooooOoooOoODODOOoOoOOoOo
000000ooooo0o0Ud0dEccdi MU OODOODOOODO0O0ODO0DOODODOOOOOOOOO
00o0000ooooooooooo00oo0o000ooooooooooooooo0o0oOooooo
O000000ddddEedi MO0 000000 0OD0DODODODODOOOO0OOOOOO0200000
000000ooooooooooo00oo00000oooooooooooooo0o0U0oooo
0000000000 EcdiD0000000D0O0ODDO0O0O0O0O0O0O0O0O0O0O0O0O0O0ODO0O0ODODO
oo
00000) * M. Castle et al. (1999) J. Biol. Chem. 274: 32555-32564

? S, Taguchi et a . (1994) Appl. Environ. Microbiol. 60: 3566-3572

gd



Geobacillus stearothermophilus] O 0O O 0O O O O AzrGO

oodgggogd
B-16 000 0000000000 00000000000 00

00o0o0ooD'ooooo

000000000 000000000G. stearothermophilus ATCC129800 DD O OO D O D OAzZG
O00000D000Bacillus sp. B290 0003000000000 Az AIBOC)D D0 00O OO 23 kDa
0000000000000 000O0000D00D00D0DO0D0?000000AZIGOOODOO
ooboboobesbilD0OObOOOoOOoOOOoOoOOoOOoDOOO0O0OOOoOoOO3sooOooobooOonOoD4o
0O 0550 0000ooooooooooooooooooooooocecooboooooooooooon
AzzGOOOOOOOOOOOOOO
gbobobbAzGUDOOOOOOOOOOODOODOODOODODOOOOCDUOODOOOOODnOO
OO00DTmOOO01WO/mnO0000000AzGOo -000000000D000222mO0000O0O0O
goov70ooooooooboobobooooooboooboobDAzGOOOODOODCDOO
gooooobobobbboboboeC 00 -000000000000O0O0OCODODODODDDOOOO
AzGUOU0DO0ODOO0O0OODO0DODOOUODODOODOODAZADDDODOD®WOLAZIGO O
oobooooooooooooobobooobAzGOODOODOOOODOOOOOOOOOOOOODOO
gbdbdobotboboibotbAzAUODO0OOOOOO0OOO0OOOOO0ODObOObOOOOOOO0OO0Od
gboood

O000000"T. Ooi et al., Appl. Microbiol. Biotechnol ., 75,377-386,2007..720070 0 0 00 00000 0O
00 0P250%20080 D0 DO OO0O0OODOOOOPLS40

00000000000000000000000000
B-17 O0ooooooon
000 0DO0%YWoOo hoxobho O™ oooooomoboboooooooooon

[D0O00]
0000000000000000000000000000000000000000000000
000000000000000000000000000000000000000000000
000000000000000000000000000000000000000000000
000000000000000000000000000000000000000000000
00000000000000000000

[000000000]
0000000000000000000000000000000000000000000000
000000000000000000000000000000000000000000000
0000000000000 00000000000000000000000000Sh10000
000000000000000000000000000000000000000000000
00000000000000000000000000000ShO0000000000000
000000000000000000000000000000000000000000000
000000000000000000000000000000000000000000000
oooooo

gd



otgooobdgbobobobobgobooboood

B-18 e U000
= o00 000000000 0000000000 00000 00*

000000000000 00000000

ooooooooooOoo0oobOocOoobObo0ooboOoobboooboboooooOooooOooAoDbd
oobooooboooboooobooobooOooooooooooooboooooooboboOoooboboOooon
ooboooboooooooooboboooooboAOCDOObOOOOOO0OOoOoOoOoooooooon
O00000dddOdOBhanagar D O OO OO0O0OcOCytcODAODOOOOOOOOOOOOOOUAS
ooooooooooooooooo®
oobooooooobDooboooooboooocytecAODODOOOOOOODOOOOODODOO
obo0O0o0000o0oD000DbO0o0ob0obOoo0oO00O00DODOdoO Pichiamethanolicall Cyt ¢l
gboboboobooooooobobobobocecytegbgboboobooooo

MO00D0O000D0OP mehanolica0 OO0 O0ODOOOODOOCytcOOOODOOOODOOOCYC:
oobooooboooboooooooboOooOoooOooooooooOoooooooboboOoooOoboOooon
gbdobobobdobdobubobobdubuobaboboboobobooboobooboabooboonod
boooooooooboooboobocycioobooooooooooooboooooobobooDn
gbooooboooboobooboooocyaooooobooooooobooooooooooooerp
methanolical O 0 000000000000 O0OOOO0O000O Cyci000ooooooooOooo
uboboobooobooooboobobobobobooooooobooobooona

YBhatnagar A et a . 2004.

HRERERERN Oooooodnd
ool

0000000
000000 00?

0000000000000 000000000 000000000

HEN
00
000

[
[
00

[
[
0O

O] [ HEN
O] [ 00O
o O ‘0000 00000 0000

o

[ gd
[ HEN
0 00

B-19

MoooooooooooOooOoooOboO0ooDbo0ooDOoOoooOoOOooDoOOoOoDOoOoODoOAoD)
goooooooooboooooooboooooob(FACOO0ODDOObOO0O0ODDOObOOOODO
OOFADOODOOOOO0O0O0OO0O0O0OFRADDOOOOCOODOOOO0OO0OO0O000000OFRADDOODO
ogoooooOo0ooooooOOOOO0OO0O0OoOoooooOoOODOOOOO0000OODOO0O(FELD)
gbobooooobobdobobobuobuobobobooborDUObCOb0bOObOObOObObOnbOg
gboobooooood

MOoODoOO000O0o00b0O0O00o000dCCandidaboidini DD OO0O0O0OOO0O0O0O0O0O0O0OOO0OOOO
0000000000000 0D00Db0000000D000000Pchiamethanolical O FLD10 0O O
gbobobprALDI0D00O0O04O 000000000 OOOOORRDOOOOOOOOOI0000
gbobobooooooorbDOOO0OO0OOOOODOOOODODOOOOOODOODOODOODOODbO
ooboooooOooooOobooobOboOoobbooobboooboOo0ooooOorFADOOOOOOOOoon
ooboooooooooboooooog

gd



oot obouoonon

B_ZO 00000000000 0000000000 000000 U000 00'0O
00000000000 00000 00*XMoO0o00D*;oo0 oot

oooobobooooooobooooobooOooooooobobobobooOobOooOoobooDbDoon
Saccharomycescerevisae0 D00 0000000000000 O0O00O0O0O0O00O0ODOOODOOOO9-
methyl-4-trans, 8-trans-sphingadiening -0 0 0 00 M 00000000000 O00OO0O00O0O00OO
oooo0o0oooooooooooooooscasOOOO0OOOOOOOOOOOO0O00OOO0OO
oobooooooooboooobesbooobbooobbooobooooboooooboooooboooonn
oobooooooobooooooobobooooooboecsOnoooooooooonooooDnn
000000000000 KluyveromyceslactisO OO O 00000 O0MMGCSOOOOODOOODDO
ONBRC1267 D0 0DOO0OOLOO0ODOOOOOO0OOOO0ODOOO0ODLOOODLOOOOOODLOOObLOODO
gboboobooboobooooooooooeecsioooooooooooboboboboboobo
gboooooooogoo

0000000 K latisODGCSOO OO OOoOoooooooooooooooooobooobooo
UbobOo0obOoOobOOoODNADOODOOOOOOOOOOocA00OO0OoO0ooooooDoooDn
gbboooobooclehboboocisooooonoobooooooooooooobooboonooon
gobooboobooooobooboobooboooooooobooboooooboobcecsounn
obooogooe-0ooooooboooooobDobobOobOobOobOobOobOOobOOooOobooooon
gboboboboboboboboboboboboboboboboboboboboboona
gboboboboboboboboboboboboboboboboboobooboobobono
gooo

googubodbodgobogbogbogooepsdn

B_21 0000000000000 00000o0oUoOoooOo
o000 0O0'WO0O O0O'WUODOD'WDODDO U000 DOoUxX™o oo?

gobobobobobobobobobobobobOobobobOobOobobOobOobOobobo
gboboboboboboboboboboboboboboboboboboobOoboobonDo
gboooboooboboboobOooboobobobooboogosrsiogboooboooooboooDbo
00o000o0o0ooooo0oO0o0o0ooO0o0oUOo0oOo0oO0'™wWOoUooDoooDooood
gobooooobooLpsODOooooooooooonood
Oo0ooooooooooosrsbodoooooooooooooooOdMainebrothD 00 OO
Oo0ooooooooooo00dddWwestphdD OO0 O0O0O0O0LPSOOOOOO0OO0O0O0O00O0O
gooooooooooooecooecoMMsooooooooTorRMsSO O ooooooooooono
goLpsoboooboobooobodobooobooboboboooboobobobooboboobobobobo
oooLpSODOOODOOODODOOOC. jgunDO0O0D0O0OO0O0DOOO0O0OOO0OOOOO0OD0OO
gbobobobobobobobobobobobobobobobobobooboobobonDog
oboboooooooboooobobo

1msoc00boooobodnn2oo8d

gd



oo oooood
B-22 0O0OCO

godddddo 0l 00000 ODUOUUoo oo
gD oo oo oDoooOOoOoO
oo00o0ooooU0oooooOoU0OooOoOOO000DOOO0U00DOO00WWOoDODODOODoODO0
000000ooooooooooo0oooOo0000ooooooooOoOooOoODODOO0O0O0OoooOo
gD Db
gD D O
gooooogo
00000000300 0000 00 Bifidobacterium longum ATCC 157080 B. longum BB5360 [0 [ B.
breve AGOD OO O00OO0DO0ODOOODODOODODOOOOODOOOODOOOOOOODOOODOOOD
0odooooooooooobooosSbSPAGED DD DD D OO0 ODOOODODOOOODOB.
breve A OO OD0DOOO0DOOODODOOODOOODOOOODOODOOODDOOODOOODODOOODOO
O0OB. breveAO 00000000000 O0O0O0O0OTSKge Tresyl-5PWO OO O0DOOOOOOO
00000oo0ooo00000ooOo0O0000oDOoODO00000DODOOOSbSPAGED D OOOO
gL D B
gL D B

gbobobooboooooooboobooboboboboboobooobooboobooboboboboon

B-23 dgoodgooooooooobbbbbbbibn
000000o 00 00000 O0O0OD OO0

gbobdobobdobdobobobobobobobobobuoboboboboboboboba
gbobobooboooooboobooboobobdoboboboooooboooobooboboboboon
uboboboboboboboboboboboboboboobobobooboboobobonog
gbobobobobobobobobobobobobobooboboobooboobooboobonog
gbobobobobobobobobobobobobobobOoboboboboboboobo
gbobobobobobobobobobobobobobobobobobobobobonDo
gbobobobobobobobobobobobobobobobobooboobOoboOobonDo
gbooboooo
oo0o0o0o0ooooooooooodbefbOOOODOO0O0OODODODOOOO0O0O0O0000O00O00O
OoooooooooooOobpfO0DOOOOO000000ODODOOOO0O000000000O0ODbLLIOO
gbooobdooboto-obuoboobooobobooobooooboobobooboobOoboboonba
Oo0000oooooboOooooOosckpad OO ODOONODODOODODOOOOOOOOODOOO
Bovine sdlivary proteinl BSPBOO D 0 0 0000000 COCOO0O00000000O0ODOOOOHOOOO
oooObfObLfOCOOODOOOODOOO0OOODOOD0OO00000O0000O000O0000DAO
ObLfO0O0DOOO0DOOCOO0ODOOOO0DODOO0DODO

gd





