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Protease-catalyzed liberation of sialyloligosacchande from raw egg yalk was investigated in biphasic system, water-immiscible
hexane system. Biphasic system |, in which water was the continuous phase, was better than the opposite biphasic system
1) in sialyloligosaccharide liberation. The optimal conditions of temperature, water content and reaction time were 307, 20%
and 12 hours, respectively. Pratease activity was strongly influenced by the amount of waler present in the reaction mixiure,
The liberation of sialyloligosaccharide was accelerated by protease pre-trealiment at 30C in 0.2 M NaCl solution, prior to

addition of hexane (Biphasic system ).
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= Diphasic syslem®]

ANZ 2§
AFAA THT SARRE B Az ARSI

Adse dERs e ddge FER o #‘610%
AZ3lgc), Proteases Protease  A(Amano), Sumyzyme LP30
(Shin Nihon Chemical), Denazyme AP(Nagase), Corolase PN-L
(Huls), Protease N{Amano), Corolase N(Huls), Corolase 7089
{Huls), Alcalase 0.6L(Novc), Newowrase 0.5L(Novo), papain
(Nagase) & 1035 935kl AME A0

AlSk 8t of

N-acetylneurammic acid, tesorcinol, periodic acid, casein, Polin
& Ciocal’s phenol reagent= SipmailolM —F8§]5le] ARRSF T,
wFAR2 15 Al SREe AMREtAT ERREAs
Shimadzu UV-1601PC, & nigk7]|E Uni thermoshaker NTS-
[300(Eycla AP, Diallo ghs]ejalhMW, 3000002 AmiconAk,
Ulirafree MC filter (NMWL 5000)% MilliporeAl8] #&-& A&
Epits
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Proteasc®] F42 Anson H(6)-2 WESe ZAREEL S,
0.5% milk cosein 298 20 mL (.02 M Na-HPO, (pH 7.0 at 3¢
Tyef) S8f]e] &4 05 med FH7Slm, 50T 16410 B3t
A7 U, W 2.0 mLE A8 01 M trichloroacetic acid
20 mLE 78l 98 AAAAD 9sds ozEly, oY
1 mLe] 04 M NaCOs; 5 mLg} 5HH & 4% phenol reagent 1
mLE E5rsk thg 660 nmelA EI}EE SHEen, 484
L 13k milk easein @ 2EF ] tyrosineS FElthe U4
1 protease wnit(PUNE &4 A&}4] 1, AlA 2 periodate-tesorcingl
HHez BHedh & AlE 02 mle] DW 03 mL, 004 M
petiodic acid 0.0 mLE F748la] 17 o)A 208 whAE U,
0.6% resorcinol tesgent (28% HC] 60 mL. H2O 40 mL. CuSO;
25 ymale 3HpEle 9B 125 ml Frlste] 4] 4T
527 WAEHAE el 00Tl 15E7E HEAAL 38 &
of tap water= @2}E b, 95% rerr-bumnol 125 mLE A7)EL
o 5 grsdle) 9@ HY u7hA vonexsla 37Co)A 3
: SN F, ALIH 55T WANDLH. o
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Biphasic system

wglo 28 Aldad &8 2] ahe #1395k biphasic
system {water-immiscible orgamc solvemt system)ollM2) g 3
AAHE L Yamamoto(3) 9 Morita S(8)2] Wil Fdlo) 3§
i}, = AU 10 go] 02 M NaCl 40 mLE #7)3ko) 3087
THEF O prolesse 10 mge 7SR, 308370 mahg oh
#2160 mLE H7Ele] modkEly chBiphasic system 1, BST).
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Table 1. Swlylohgosacchande comens lberated fom deffated egg yolk

i aqueous system

Enzyme activity Sialic actd  Recovery yield

Protease (PUD 5 mg poteuse) {(mg) (%)
Protease A 1,280 1.06 236
Sumyzyme LP 50 1,200 0.79 181
Denazyme AP 1,240 06l 149
Corolase PMN-L 1.060 1.04 239
Piotease N 1,180 145 239
Corolase N 1,120 132 206
Cotolase 7089 1100 1.18 216
Alcalase 0 6L 1,040 076 183
Neutrlase O 5L 1,020 0.98 200
Pupain 780 09l 167

w2 dogs Yd (0 gol] A 160 mLE HrkEle] 3
A mut, EZatm, o] 7)o protease 100 mgs 0.2 M NaCl 40
mLol &8, 271& o] xyls}icKBiphasic system [, BST
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ofof 02 mLE 3 ! -2 N-acetylnsuraminic acidg
Aetajel Algd gy 2dlude s sk
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AR B gelTF) Ha) x‘;u 2ag A48 S
o] protease A, sumyzyme LP30, denazyme AP, corolase PN-L,
protease N, corolase N, corolase 7089, alcalase 0.6L, neutrase
0.5L, papan 59 LAE Yamamoio(32) WS aquecus sysicm

1 *3}@11} Z 5 ] &l 10 gl 02 M NaCl 50 mL& &
%2 3471 e wrise] 484 o

TellA
P'ﬂ;—i% FET o A AR K mgiﬂ Arlat 1047

i

59 GEA BEAZ 5000 pmel A 1082 £825500]
AERE F3t No. 2 AR A, DD elnag 2
HRAF 300008 Bl AL I3Fe] 4T Bl

oA gk FsIEnh o] ATE Teble o] VERAITL
10 #£58 g4 F Aol g 2En9 AiE0] protease
N > corolase 7089 > piolease A > corolase PN-L > corplase N
> neutrase 0.5L > papain > qumyzyme LP3G > alcalase 0.6L >
demazyme AP2 poE veltl, o)fEox il EEga)
AB7E 18Ee] potease A(25. 6% 1.06 me), corolase 7089

21.6%, 118 mg) neunase 0.5L(20.0%, 098 mg) F¢| 3559
EAZ Hdel] biphasic systemel A Ao 2HEjol Aghat
g4 S21Ee Yuess vimely] AT dg8d AEsTR
AT Yamamoto(3)E agqueous systemdl] 4] prolease S 7] 2] 5l
LR deudarE Ak T L9292 felAe
o= HA pHTY 7~89 AspergiiusSt Bacfus 7] endo
prolease?} Fdhslvln Bars v 9lch
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Figure 1. Bffect ol water contenr oun the sialyloligosaccharide liberaton
from 1aw egg yolk in biphasic system [ The conceniration of sialic

acid was measured by peitodate-resorcinol method

Biphasic SystemollA|2| gl-29| gt
Biphasic systemsl] 1e]A] J3) T
2 2la) 02 M NaCl Sele Apadjoli=y)

SN ALy B4 SeluPe Axsecl A3 LeEnte K
TR FAEW FolM F SR FAEAd oY 5L =
Bag LAGT Bdol 2HE FANE gl 24E FIE
EROvE Fusisch aen frledEA 2 3240
AR pEAe AMEslEEH|, 20 8 -hydioyysteroid  dehydro-
genaser} EAb oA A& RA(10,11), galrast ol
fpAe] wE S BANEe H?‘Ji Z0E 1122 F
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Biphasic systemel#] 244 Akl &4 WEs Me
o =7} "Fo|a(1L, lrEaldd] water/dodecanef¢]
g mAgE B we Fhgs] 4 2Ake .
=g-8 5-50%8] BlEE #Hiat TFE S L%H ] 200 mL),
prolease A, corolase 7089, neutrase 05 Lg Zkb 100 mg, Ayt
10 g2 Fvislel 30T, 200 wpwmola 12A7F whgAglTh
(biphasic system [ ). Figure 1048} o %}—’.‘—% 20% A
protease?] 7}FRE] B E= Ajga i Leluwe fe 3
of 2A Frhelanh 20% ol elaks fz}#-goﬂkl‘f ety
HPR OH BAe] P28 Aoe 254 Fr B Ade] £
3 Aol proease) FAe| TAHUAES AAE™, Wphasic
-‘iystﬁﬂlc’ﬂ 9lotA] Tag FhpEd Tl dojgel Zo] Had
o] AAE I
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Table 2. Gffects of temperature and time oo the sialyloligosacchande
Wberation Lom egg volk digested by protease A, corolase 7089, and
neutrase 03 L i biphage systems, respectively.

Biphasic  Prote-  Tempe- Time {hour)

system  asg  1ahire j—_B—_E—Q_ﬁ
e A 50T 136 216 237 268 277 284 22
Corgl-  JOT 115 206 301 3538 376 381 386

I 7089
s/ 507 223 223 304 312 317 320 33
Nemr- 30T 120 220 259 251 306 309 347
230 05L 500 083 128 230 236 241 257 260
Mo 30T 075 LS 222 257 275 284 289
asc A 50T D86 144 206 242 265 256 TR
; Cook 0T 119 184 205 244 216 250 239
wse FOBY s (g2 156 188 204 201 222 231
Nowr- 30T 064 008 139 188 199 214 199
ase O5L 50 p71 Ll0 131 187 188 208 2121
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Figure 2. Effect of piotease A concentraion on the sialyloligosaccharide
hberation {rom raw egg volk in biphasic sysiem [ and brphasic sysem
Ti. The concenuation of sialic acid was measwed by periodate-resoicinot

method

376 mg nentrase 4.5L2] HL 308 mge] galo] Hoigct
BSO M= At & & %‘ Agadell gk w5 2230
50708 ek 719 §islch J1 AL Fzlsle (5a)gk d-EAE
g A Au 40T Ehe, AU $h Lo
Aoggl BT Wl By DAPYC. 13A3F
pratcase A2l AL 284286 mg, coolase 70808 g 222~
250 mg, neutrase 0.5 L&) -2 2.08~2.14 m0°] A
Ak oldl@ A%z BSTo| o] vlae) A
g oaEAYSE @ 5 sk
5 oaoael Mg HA G4 FEE 24817 H5kel 30T
42 k7 30 60, 90, 120, 150, 200, 250 mgs HrlEMd 45
7F whgd A9 A3 Figures 2, 3, 49 Y9k BS 1 4]
$1o1A] protease AS] A 150 mgel AAT FAAFHE W 447
me, coolase 70892 A$ 150 mgsl FAZ H7HE u] 431
mg, neunase 0.5 L2 A% 200 wmgd] EA4AE F7ENE o) 335
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Figure 3. Effect of corolase 7089 concentranom on the sialyloligo-
saccharde liberation from raw egg yolk wn biphasic system [ and
biphasic sysiem [T, The concenwration of swlic acid was measured by

peniodate-resoreinol method

mge] Alghit i EEmTel dejdEnh BSOH SloME
protease A8l ARG 250 mge] ALE HVISE o 349 mg,

neutrase 0509 AL 250 mge] EAF 7S o 2.65 meo
Ag g4 szl dojith BSTo| BSIe| Hlge] T
Ao gagoz o 2o A g% 2elaws de 57 8l
gl olwigh Hie B9 24 aeld /913 AR ARE
b & BS 1 dAE 553 microemulsion [small water-in-oil{w/o)
type enzyme-substrate particleslo]  H-9E o]  enzyme-substrale
interactione] SFAALE Eo] FERElEe] Sold WAWH, aF
A g7 Sz} o e Fe] A5 5AS sk
BSI ¢4 £ microemulsiono] FA5 = o} Eado] T
g Ao ARHC oldy ARy Add FiEHIT
AL 23 hiphasic system BS [ o] ¥ ZAH0]
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L, g o owbg Azte] HAHZUL 247 30T, 20%, 124]
o|¢it}). Biphasic system [ j4], W& 7I-E8s7] AT 3
o] FA(potease A. corolase 7089, neutrase 0.51)2] B4L
Fpgw 2rd e gk wekou, biphasic system [19]
HE LTE0TH S0 JFe A 24 oglth T FFY
biphasic systemollA] ¥WH-EAITT 12413704 Algdt T S8l%
wol Qe F7EYen), 1547 oFdle A F/EHA
EA IS
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Figure 4, Effect of nestiase O05L comcentration on the sialyloligo-
gaccharide liberaton fiom raw egg volk in biphasic system T and
biphasic system I The concenlration of sialic acid was measured by

periodate-tesorcinol method.
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