Original Article

XAXXN X ¢ les NN 608 ANVAD (S5 s Slidiod dons EEERTR

Journal of Veterinary Research. 71,3:321-327, 2016

JeIR NI W JESIW) I KWW L JUPS CO PR S SO« I S| PPN | X

T e s T (Blowly ) Tonijlp Lo,y Sl jaan
DRl =3egie (3y S asnd (53 (530 pywg (puSly i dumwge (S5 9SS g 9 (Sbipeld i o ()
O —3ackie ¢ gandh 09)5 (592 sl 59p play SLadl> asgal (il (¥
O =acke g9y ol 3 55 ply S5l (o 095 (¥
SIS S8 S (o e 9 (53,988 pole ISy @lio (2o g gn (sia 095 (F

(VR0 oo 333 V¥ 2 olas Bty YD ol (33398 VA i il )

CXVLES

Olgim e 100 90,5 o Cgaunxo (6555 b wpce Jole 48 €03b o 1S 93 y900ST 031555 51 oou 3T oS T 935 sandllae dino
Mg agze GaalSe ol (glo 1 S 31 (635 saca o Sl SV s 53 3,018 gy (otal)T g (213 Dlge 015005
Loy ol 5l PSS 3 s 3 5yl 508 03 o3 15 55 530000 (6105 IS 4 3o
Voo =G S sl (9o b (pgunnl il 5 ()5 log)S 3l o0litead b 63108150558 Y o 51 g3y ool 13458 by qmates 3T sy
Sl Sl ool b s 43 g3k Gty 5l 23 o 1 00-C uSolies Jito (onS50)S 50 b g2 958 (S5l S 9
g SS9 o5 Lawsgi o 281 9035 S 03l 5 103, dpuslons (i 505 (NS 0035 el A- (3355 JgplS oo
8 o132 3398 (SEM) (oag) (53950 ogSng S o3lisal b o JoSut s JguusS 9,80 038l § )3 (55l98 50 05 (5 55031
029 e 9 Sk A | e 1l 2835 )8 (2590 59y Ve (o FOC (slod 3 00 STl 5 gloms ol g il 285
b g 5 VAF gy S oo el ety U g 5 Syl +/YAUR/MI Jslea 28212 SD-SPAGE bauogs
(5555 168 s s (G JpeneS S 5 3 0303 (3 oty (S0 oS Snls gy 9 o St Voo a8
055 WS 3152l S e ] sy LAY 33V (16093 WS a5 (g a0 A3l o 08 (S i S
Al o w3l SIS Gl 31 (gl caslio g oo i bansgs 125y o gl il a8 Y o531

(V1) Moo Jlosl bags Sl g lag )8 clapog g 1) 395 (S 5)l55L
PS5 ST 2555Y o 5 il gl i
3939 /D 1393 (clulis 48 ald lis b g 5 cdihangS ¢ yiwagls (g5
s (gLl &5 Sllges po > dwwlie cpl aS el Jbs o plg syl
STy ol 10303 3939 LIS ZAA B AD 1y 45 dd o LS
(V)31 olas llgus piluw by b
S oo 03l b )T ot S5 3 e 5T IS il 38l s
o3l g &Y guamee | Ll (g3l 3] st Lol oo 3
CrO85-) Jolo b Jlai gy 4o 5 skar Al o o5 131200
Cross-linking) s, sla b Jlasl b e ¢(linking method
&l oo oo (Entrapping method) o310l el g (method
(i3T558 (3,5 a5 0l oy 5T gt
Sl (950 oo S 1Y) Al o Lo 5 ot pgs 29
8l ol Sl Johao 5155 5 Joho o3z0 2 o o
S ool 80l sl ]y (Sloidl plSocil § Sllax ColiB 9 395 0
5 (M) Saiggile - del slaisly eyl ezl Jas alais
)5Sl s oy jl a8 wloas JS0i5 (G) g 5lS - L

SS9 (3,8 Sl o 5T s iy P S glaoly

.

Ao

9 My S g 03,89 ol bagiiSlons (1392 o L i s
Whey Acidic ;i OT (ghl (58595 yubss (ol oS 5 (S
Lty a8 Ly (i sidlgmsl e (claszy 5 (WAP) Protein
(1 32)5 Cgixe diedg ) (NS (lgins Wl o lgglS Y 53
S 393 o0 pAST y0 oS El o985 (IS e Jg—azes
oSl Y (A) )05 (ol (Sofglm 3 )Shae g 039 13,1 Lo
o 0353055 i &8 sS4 1S Ly el (55035 g
0139 9 4ol 2l PIV b gty o JaeaSngiSY 5l (3l 5,08
Al o 88 il o] Gyl 5] alais 45 0399 VAKD lygus  JoSlo
023l ol 44 casl &)l 4 pglie clagy 5T S8
2935 5 (0ynl) o 09,5 S (61> 33,5 o g gl oty
ST 95 0958 A wituans (1 +) iy g0 Sl jaimgs ST TN ¢
Jlosl 39 )aem 18Ty 5 Sl g 008 Jlb S5 90 L2l381 L
ST 330 dS ] s> 31y Slliwgs 1SV 23,5 0
WP 698 (9rSeehid Gl Cllwgsgns Coiy cul 49 1S
Ag03,8 )80 g byl Gaen SHL oS 5 cpl 03,5 0

E Email: s.zibaee@mrazi.acir «OW-YATTET. Al OWTATTIVAL 1ol 1) st sl 5 (*



WAL X o )l VY 093 o (S pea)s o lihied ala

GBI LYVOC )3 g oSOl i O 5] g 33,5 oo o)y 2 ST
Ve 5 o b g 55Ty YN S il 0ol e 3,5
Sl FO-TIM oo Jsb 13 i Laslps sl )3 gl s
Jlsis & HRP (Horseradish Peroxidase) jl izsw oyl 3 .08
S5 Y o 5T e (VU sy S5 035 saliesl oo J S
& yiasge 1 \UMONMIN g aolipnST 4 S il ool i do
CM-Y) () Jpase 137 PH 9 YOO (slod )31, oo el 55
3 e ol St o g o S (B 03+ M)
Ao i plyy > TMB(Y/0 b +/YmMM) Gabises slaclale
coled (KM, VINax)-ps 51 S 135 o3l (v 351 0+ 1) o2 351
oS)V[S] ks .05 i TMB calises slaclale plys 15 035
(Linewear-Burk) ', - ys0id ioxio V[V] g (| pimwsgw clale
22)S o)

25 259 S SN g a1 gl
ssbate s 4, odazl 7o ¥ lag o2 53 s A3l 55572V
2 @k SOPH LY« oMM Gl j3 3 Jobes Jar sl s:8Y
AD-1pm) Loyl )3 cp35em b g 039381 3T Jglowe 4 laoes (sl
Sl STy Jolons (YOO &l > dny g 4B Yo ooy —
2y 4y

502 TVO (510 4085 Sl 2 A digimgpmmnslS’ Jlono st
5 bleo (coliS g (lsins ) A 3 WIW Y 5 JoyslS cooe
9a b 0dld )l > Ve PC U g po ) > 5l oolat aol by 4,85 VO e
A odsbuy 38U glod 4 Joloro (glod coslatiwl g

S o giSY Joloer (pgedgal 45 sl ppgrdgol 4
IPM-VD+ )0 035 ob umsblize 50 3 03litsl s o0 angs i3l
503938 Ar (3395 Jg yuurlS Jslone 2 gy 4y (YO OC &l > a3 -
A 03] b (4883 YO - YO °C &)l i a3 — rpm-Aa-+ ) Ll 5 )

el 25157 Jg Lo 2400 S sl (19 b Gl
oyka8) ol )T dsg 4as WV s p S e bale Ly (CaCly £HYO)
—A0+) 428> FO e ey 5 0 yga—dgal Vool S35 (o,lad
A8 P b3 eh Juols Joloe a5 (YO OC &)l j> a3 - 1pm
Ales gy S 53 S ST (ol JguansS 5 395 0 0315 sy
U S Lyt w1315 0005 gty B Ly g 39, Cilio ) i
100505 gyl men 4iBd Vo ey (V- - TPIM) Soy s Lo s
3 o3lisal | J:8 Uy gins (55l 528 o L 5 s 005 i o J S
L5 65 FOC Lo

F o 5 = o TrgiS Y lako 1 SLidan 32y S (w2
s i 5 (650l 3,583l gy 31 o3l (5 g
8 yogiby Sl ol jl edlawl L ORONM zg0 Jsbo ;0 adiges

Yyy

7 9 o 3 3 yosks g o Sl Pl wlod 5 Juate SouSs &
3 yoaly g ol Al o ol Ll oY1 Bl 1 550 5 oo
Selidgyien Sluogad () Gk 4558 (92 S Sy (il
Sy Bl ez ol g 45 8 g 350 it (rb Cunle g
bSh s cuenl Sy (W) sl oads oalitnl (i I3 5y g
ke 15 3lge aabo 035,105 e o J o3l JsusST Sy
O 355 g3l o 5T s cllad g (0SS e 10 sl o

Al Conl Pl Llgs o

5 o9 9090

oS 35 AL pay dilangS ST i iy oLl 5490 Slge
(AppliChem 8,5 jl) e Jeie 155 Slga (S (L)
Slilgas ¢l 1218« s 23 )18 (FlUkA £8735 ) el L3511
Sl ol gilgas Lo (63 el Y (139,00 S cpsuipe]
093 s «lid s p5iigol  pnalS <o 3 Av (35 0 Sap0 1S
2083 Joll S 50 2558 1 9 Joilin poaior S o, i il
STV oG Sl ¢ 0 Co uSlius l5 ppuo Cynogal] 0
A 45 g T S 8 il ol o ST sl

GBS (il 3 1S T 35V o 51 (5w (I 5 B!
CSUS por yub b J1 (VF) 4Bl yunis gy olisl 2 (5310098
215 oty 3l e 40M 5k 1035 (gl Lalls el Bl (S
a5 (B S log)S solias (9,5 Blo g puty O Jl 538 gl iz
4 Sgiw 9 (CM sephadex C-0+) 0+ —w w3l o5y 5l S92
o3l Ve ~G uSolis ) el 2L S5 sy (Vo Y o) sled
(PH=F/A) LY oMM oo o (8L L (g5l Joleio Jas 43,5
SroigS1® Spslaex g paugs S gileg)S .85 plox
e ggme s Slind Bl Lawsgs g i b gloeSs p ol
2 0593 0ol (iwe A ploxl (VB /Y M) et 1) iz
43,5 (g0 SDS= PAGE g, 4 00 (g5l (slapygras] 3
J2STJ5 59 B sl b s (gl 0 i (53001 S,
351 ST SN D93 g dl jgkaie 4y 00,5 edlat ] Z2VY/0 aal
O3 Jate 55 L g1 o8 (S5) 2815 taleil Sl dlaygmST 8
A edlawl (TMB)

ks 3l 2 Y o2 531 S oo 2 9 Cllad i

2 iS55 285 plor (F) aBly 525 ) ol 2 3] il
(tetramethylbenzidine-_ 8.0, ¥ YL )jo)iun 1 w81y 00
oo aled] plosi gl sl pe Sl Loii (S5, i1y TMB
o0y Ll b adlsl aiges e -l jlade 44 ¥ TMBmmol Aml
plodl byl ) (HYOY- - MMM (59,0 34uuSTyy 0+ -l jla o

¥



Yyy

SDS-PAGE sttt U j1 55 iS00 Lol LT (b J5 g N o goas
5> A KD B3 g a3l 35y STy 5N (550 el 1 ol el
il (s La0 5 S

160

1\V/1IMMOL/MIN-ML)}-1

12
1[TMB] (M M)-1

Cilie slaclale ) pam )3 ST ySY 3T S s gl 1350 Y gl
.TMB
@Uv‘

3 ool ol STy o8V g5w (A I Jmols ol
‘_,;51/593[09)5)| o)lm.mll:o.\.wcl)z:.w‘ mefl)s)awb”.:w
P8 Gt (Vg ) V-G pS3li (590 (gl yilid Jj
Dged odlatl dxy ol yo plol (gl YA LA (glo e anSTyd 5l o5 o
95 GASTMB L S5, STy 555 5 SDS_PAGE j1 J_ols gl
M (S5 cle bord (g pglaar slagguasy o) sl Y
)'l ;ii)mdl)g ~/YApg/m1 J)[:.o@‘]alc W.)b OL.;‘.\_'» DATRIA
() o) ol oy v yguST 3

48 313 5850081555 e i) PH s ) Lol ol
il oo & PH L oo lind 13 j9i5 )3 (o cdlad oyt

SV oy 3 St o1 5 el s §f ol g
—mleas 5 as Joloxe w3l (sl y— Kim g VINAx jliie :jlapwsTy
(Y y29005) dal s o 357 (62 9 +/NMMAY-g+/\umol- Y- \min

2w L T )3 jlapnS 935 ol

A (g pSoilul (Japan-YADASV¥Y-\$« A-SHIMADZU-uv)
ol ST €359 2 Mo (s St gy 2l 45 (o]
3l Jolore G Glagylide s )> (Al oo o (gllg 03905 S5-I
2955 g0 155 (18L8) arliie Il 1 365 ygts AT gunsS
325 g0 S (3 STl Jl oy 23 Jglome 0 Sl a8l e
JS5 B adgl Jglome )3 392 90 (3059 0 23l 033L drlore (gl
2 ol 5355 130 ke 3 0be 3l 33 e 3 (Joone
dw inloj] €85 g Como il Cas 03)5 (¢S 0jlul anlig diges
33,5 o3l } alslas 5 Sl 32, TS sl s 51,55
Y aoleo EZ = C-Y C+/CY e+ x

e Co g CN ¢y ,8958Y Sy 3y SIS Eatsles oyl
s 2 (95 USR] 8 5l any g LB Jolomo 13 29250 (38590
b gn ) e 50 53,5

o5 5 Lo oS 551 a5l ST, mgordy €l 0 (yuets
Particle Size) i, yad ¢ ,So3lul oSl o3zl oyl Sy
O (-SALD-Y\ -\ SHIMADZU Japan) Ji (Analyser
Milli Q Millipore)eas 1556 Sl )3 o JguasS jskate (s 303,5
oo a5 ol gl o1 -1+ OF 1S Cylam ey 3l (USA
25,5 G S

03wl b 0 JiSUlS )L 325 oalidio 9 51,3 (59098 p0 cymen
caz (VP Germany £+ LEO) (wiagy (F9 2SI CrgSwg ySuo 3!
o 2o (clalguanS 5 (6 ylls IS5 ornlitag )3 (555l po e
g5l odlal | Ly adiged Sliasl 10035 03lissl SEM 1S uog,Sso
aliogs b JgmsS odlivn 50 Jditie s NS o digad SBUT 4y gy
978 gl poliad 2 g 9085 ol VKV 5Wg L g SUl il
IS NP T JRIRNTRIN ISWERIVINRS PN
WIW 72e18 ol yo (5350508 pyos basgs (g al> o 53 005 s
Ay p3 9 (43 Vo Ve v e TPM Gy yilws) 5 93 byl Jg S
s oo 855 ploxl o 93 oyl (32 286 oo I | iz 31
osmiogl] il S (69) 1 oies 28,5 Pl Y sl gl L o 5
AYMIM ylad & oy 5l (glayY b od s o0, gy (SC VEY+ England)
gy der @3V 9 Mo iz I bl S3U Y SG dlowgs g i
s ool

SLlej )3 dgunsSTl g Jgkono jhasmnST i8035 (6 sl (o 2
S i 3 J S 5N Lo sl il
ey Vo oy dlola b e ol (b 0y S OC (lod 13 59, Ve ey
(S5 2Ty 5 oalizaal b Jsloee 6y 53 a5 o 3T llad
85518 byl 2,9 TMB

A



WWAD ¥ o jlai VY 093 o (S pa)s D\iis ales

AT el ilsliz g w3l S oolit il ojle] o 5T Conts 505
Sy yiSTas 05 PH 3 00 a3l o0 357 ccdlad ol ¢ 28Ty Layxo
Vel s a3 L 5 et CoanaBIS gy () 45 3 L3 o ilo ]
Sles Ladn 1) 598 e A ol ditandl 5 ¥ °C 13 ()10 S5 51 et )
ol g o] Cdled 2V e Lo Lol 1 ol b a8 ol Jls p3 ol

F 329005) ol 0 Lads 05

.’o: )

Sl (3L (oolazdl Conl (lyls Lo 5l (blis o i 5 s
@ odpglSgigel o S gSY g (5 808N i o8 (SlogeiSlen
Ol 18 g o 8l b 6ty Ol CeanBpd glazgs LB 50
S A LPOS s 45 15 oty i) N o e
e85l JSS (Sl JB 5 S oS il sy il o
Oioran 395 03ltul o jgiwly o 3 jgel 018 bl sl lows
SUiS b T 90y S a3l (6 i ol o3l
Col 005 dnogs 55 CanS (g A Sl jamw O cogue Ul ¢ 18348
S5 ols g5 3 st il AigSomed s (il o3l (IYLYY)
guaSIlolos (o5 2] (i Slge olionsd 90343 (olss 9 (St
e o S Gl33 l egy mil 005
S 2355 ot o ) 255 35 5 8 il ) o
Josisaly g o 31,555 gy ) agmSsiSY (s gl
smed il J5 (S $logsS 559 Ce Sl St S 318 325
it S8 Smag,S 23,5 odliul Vv G Sl 5y
b oulig g 4 45 Ll o i )b l,ls Carboxy Methyl (CM)
s o Caso s (65 S 175 4S5 bl ] g o Luao Casto
 Juasl el (g sn (Seod ciliseo lac Ll )3 goad Jate ()
ol 35T Lo sy e (8,5 gilog S i) ol 5l oges
e s, 35 g heparin-(agarose affinity chromatography)
s 9 59 S5 (B1S ileg S (el filtration) gl sLé 3
Ol eSS Y il als sl 5 grel ks 5l ealaza
sy 1Y JLw > Ruppanne o Elagamyand ge5 oslas_ul
oY (il alls ca ol e (S5 g Sn ol
VM (el b8 5 T w3, S oslizl i e ) Jpua 535V
Kinkadeand .(0).53,S" eslil (y2 3555Y (g5lolas (gl o 20,8
Gy Solaw Jute wSe)S VAV L o kendarmiller o
202391 Gy 5 gl 5 03903 o3litl S5 Y (g3l (RIS
Sealawl LYY Jlw oS g Bolori Moghaddam (1Y)
S s Lt S 3,5 35 il i, I 8,5 e,
Ver G Solh gt b gl i J5 B )Sles,S 3 50--C

YYY

Signal A= SEL
Photo No.= 7188 Time : 9:12:52,

Date : 31 May 2012
EHT=20.00 kV, WO= 17 mm,

ST Y 0 5T 8 gl S BT STy oo S5V SEM. o Y s

120 -

==Encapsulated LPs

100 < ===Free LPs

80

60 -

40 -

20 A

0 10 20 30 40 50 60 70 80
TIME(DAY)

FC L 3 &yl y e SIS 1 Y 5T (50 15 g0 ¥ 5 e
i oL s

4 305 5 ST 11555 Y Cedlad agts) PH oy §) Lol gl
$ PH g Ve MM ot i 31y 5 o ol oty
Al o

ol 2ols sy t5laamS Ty Y (93,5 WguunSSl 3 Juols gl
oo e g g 32 S 3l Jols gl oo JgunsS 5,800 S5t |
gy oMl 3y90 (s394 sl cllno (018 s w3l ()0
Yoo MIC 3| eSSl o5l b (ol JgunsS ol dituilgs g 039y Conlio
Lles sl

Sblo oo LAY 033 aS ol lis Sy 5y SIS Juols ol

03! b 0w JuSubd U o 32, 08l 9 51,3 (659998 o (et
o1 JuSut5 (gl JguaS lad o 3l (L3 ol (SEM) Sy e 5f
305 (S e b 8o B s s T ot § 20
Cand gl s g3l (7 ygeal) Ml o (59,5 L S 6>
eslin Lol ST pordy 45 €85 a5 oo liologll ool
s yorly o Sl 3T 5 A go SlasmsS Ty 928Y ol s (ol
w31 5o gy 3 (6380 5 28l o o Slgo 35S y0 136 5

¥



YYo

sl 55 251 Canss sl 390035 b A5 5 L o5
Oy 03905 359l /AN 1y 0351 e g ol 5 33503 03l ol
Laas 1y 365 ST VA ol nils il s 39, 5+ 5 e o]
w2 5315 /N 0330 (a3 S plonil dslllas b 348565 ol duasliio )3 (V) e
Lo | 35 Collad 7AY Gl aaslys ¥°C 3 (60055 J) yms oy V-
A IUSS6S 51 Y -V Jlo 5o oy So g Miroliaei. (@ s gus) wlos
55 o 3l et (¢l (CCon A-Sepharose ¥B) ¥B j,laws b ol ya
Uogy il edlatwl b as" ols lis pddses ol Sledges edlatuwl jlausTyy
Connl o Lads o0 35T ST 5175+ ¥ OC (glod )3 39, V¥ 51 ug 05 0L
calisee SLuS 551V Y Jlo o o Sen g Al-Baarri yioren (10)
SP Sepharose Big Beads (BB-SP)and SP Sepharose, j,l
CNBr active (SP-CNBR) (SPFF) SP Sepharose Fast Flow
a8 0l LS o oy 5o Slod g odlatul jlans Ty 68N s (¢l y
(1) 2905 02lisl ST S Y CanlS gl g5 0 oglio LS 5
5255 S gy 48 39 o 8,5 as el plasll IS ko
5 & gy Se o0 ) s Sl Lo S5 o 5
Alefl otz lios 4 il ek 45 il (2,08 5 )
59 9 w231 2,8 el g i 42 e g ol Al o0 plol LB
215l 03l iz oolital (Sl o s 4] 3 plol o stals

25l o2l B 1) a3l (5 be o a2y LB 258l

(1228 9,505
§ S el Clidinss i pyisme sl (S Jl algiony
8 Jlod dnd (gl (63l p puog (ST i dunnigo (555)9iSS
)5 o0 (19,88 g St (eme b IS p oty

References
1. Al-Baarri, A.N., Ogawa, M., Visalsok, T., Hay-

akawa, S. (2012) Lactopexoidase immobilized
onto various beads for producing natural preser-
vatives solution. J Applied Technol. 1: 4-6

2. Bickerstaff, G.F. (1997) Immobilization of en-
zyme and cells. In: Methods in Biotechnology
Bickerstaff, G. F. Humana Press, Totowa New
Jersey. p. 1-20.

3. Bolori Moghaddam, M., Bahmanpoor, S., Zibaee,
S., Izadi, M., Lal Alizade, S. (2012) Isolation of
lactoperoxidase enzyme from camels’ milk and
survey Its antibacterial effects against Staphylo-
coccus aureus. J Vet Microbiol. 7: 17-24.

4. Chavarri, F., Santisbean, A., Virto, M., Reno-
bales, M. (1998) Alkaline Phosphatase. Acid

ot U 33 STy 935Y Copls

(Sleen 3850 (nl gl b oS widged palls |y b i jlaas] gy
593 321y IS TS Sl gl Rl Sl Gy oo (il 0 )
) 25503 )58 (a0 590 0555l 055 55 shedlial (5 S
J o 2 (g w2 Oaie (ol @l byl Galiod gl
sledale ply » (Km,Vmax) e 5l culs S il 2l
w23 Joles odimd ()L e 3 5 yioghS A5 i TMB Calises
ol edbly S8 w3l G osleS d s sl ppy sl angus
3 shaige g Sl sl Jslomo )31 a8 Calé &y 3]
() 25 2 2Ty (el cslio (gl g 3929 40 o0 2. )
JgpmeetS e iy 3T 5 o3kitol by 0.0 e] 5l agnsS T g38Y 3]
Cilzseo (gla Jolo L Loy 3T onsts (1Sl 4035 g SOl A (153
Sl )b o Ygano 35 o 5390 Llises sl Lawgs
st oo ol 3 9 lai o0 Dl ol A1) dodio (005 4 S
s 3 (V) 2dl oo Jl o] a8 alyim gy Sl 9 gy
b sl yaly 5 5L o i Sy o 000l 3,90 yorly o 5]
o jocly (ol 485 e 0992 omeee o 2 09Me 5 icanlin 115 oyl |
oS b (Sl yosly 1 (S (V) 45 o iy T 4 o it S
3ol oy ol el @l 3T il o canlio o 3T it Jos (4l
oalitul (¢l comlio Sl phumgs S a8 Ol 3T 5l a8 oy Lis ysls 3udo
F5Y 03] Cants g5 lgise Sl Sfsglons (Sl
oslital 355,503 (el 3] sl AT ) 2905 o3l JlapusST
S5 ¢ gudas o Sim plos Al olgd lu T (YF) el oa s
G5 el ) 3yl |y ogedgal (g5l il 9 S5 A9 oS o di
L8 o St (sl JgnaS yiag plSoial sbn] car (pionen
2 ohSen 5 Olivas (VA) 354 &l ablite Lgm b ad odlitul S
iy gle T gyl (gl cliolyd a8 15 )5 lizel Yo -A JLu
ol ST 5 4 (653398 ¢ Jge 8 )3 anelS 3l elitol bl s Cassho
O (V) 3l o Jolmali OT a1y bl gosly alS' ]y Lol
I o JSis (gla JgunS’ (S50 (2l gm0 S pSl adlllan >
e (B 50be (D) LoosiiS p 5035 3l Av (3595 5 g pelS
(SHSE Sl Cage g ) S 4 (SelSe 5 (S5 ol L
9o 0 sl (138l g oy (o oS5 (o (Sgrdem sk
s b 2o JgunS S5t 033l 5] ool gl (Y+) dig— o0 |
s 3 5] (510855 5 08 (S ot 5 5955 (S o s
9 0905 gl el oo (2970 b9 cnl 1 48 3 ol o
Vooo Jlo oS g Ye dge5 o3kl Jlas ) g8y o3 Consts
oS gy At pd olisl yglato (0 ST 1S (sl yiudgs 45 sl
Sl olid g9y yrond ooy 555V 5l alo g €0 S 508
VT L yoly Y Jls 3 o Kan 5 Jafary (YY) g oolizd

A



WAL X o )l VY 093 o (S pea)s o lihied ala

10.

I1.

12.

13.

14.

Phosphates, Lactoperoxidase, and Lipoprotein
Lipase Activities in Industrial Ewe’s Milk and
Cheese. J Agric Food Chem. 46: 2926-2932.
Elagamy, E.I., Ruppanne, R. (1996) Purifica-
tion and Characterization of Lactoferrin actoper-
oxidase, Lysozyme and Immunoglobulins from
Camel’s Milk. Int Dairy J. 6: 129-145.

Fan, W., Sun, J., Chen, Y., Qiu, J., Zhang, Y.,
Chi, Y. (2009) Effects of chitosan coating on
quality and shelf life of silver carp during frozen
storage. Food Chem. 115: 66-70.

Fogarty, WM., Kelly, C.T. (1983) Enzymic de-
velopments in the production of Maltose and
glucose. In: Enzyme Technology. Lafferty, R.M.
Maier, E. (eds.). Springer-Verlag Berlin Heidel-
berg New York ,Tokyo. p.149-163.

Gobbetti, M., Minervini, F., Rizzello, C.G.
(2007) Bioactive peptides in dairy products. In:
Food Products Manufacturing. Hui, Y.H. (ed).
John Wiley & Sons. p. 489-517.

Jacquot, M., Donato, Ph., De. Barres, O., Pons,
M., Scher, N., Miclo, J., Poncele, A. (2002) Phys-
icochemical characterization of the lactoperoxi-
dase system powders: comparison of two drying
techniques. Powder Technol. 128: 205- 212.
Jacquot, M., Poncelet, D. (2003) Multienzymatic
system encaosulation: Application to the lacto-
proxidase system. Chemistry & industry. 57:
581-584.

Jafary, F., Kashanian, S., Samsam Sharieat, S.Z.
(2013) Purification, Immobilization, and Charac-
terization of Bovine Lactoperoxidase. Int J Food
Prop. 16: 905-916.

Kinkade, Jr., kendarmiller, W. (1976) Isolation
and characterization of murine lactoferrin. Bio-
chimica et Biophysica Acta (BBA). 446: 407-
418.

Lagoa, R., Rodrigues, J.R. (2007) Evaluation of
dry protonated calcium alginate beads for bio-
sorption applications and studiesof lead uptake.
Appl Biochem Biotechnol. 143: 115-128.
Lindstrom, T.R., Morimoto, K., Cante, C.J.
(1992) Edible films and coatings. In: Encyclo-
pedia of food Science and Technology (Vol. 2).
Hui, Y.H. (ed.). New York: John Wiley and Sons.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Yys

p. 59-663.

Miroliaei, M., Nayeri, H., Samsam -Shariat, S.Z.,
Movahedian, A. (2007) Biospecifc Immobiliza-
tion of Lactoperoxidase on Con A-Sepharose 4B.
Scientia Iranica. 14: 303-307.

Olivas, GI., Barbosa-Canovas, GV. (2008) Al-
ginate-calcium films: Water vapor permeability
and mechanical properties as affected by plasti-
cizer and relative humidity. LWT-Food Sci Tech-
nol. 41: 359-366.

Raviyan, P., Tang, J., Orellana, L., Rasco, B.
(2003) Physicochemical properties of a time-
temperature indicator based on immobilization of
aspergillus oryzae -amylase in polyacrylamide
gel as affected by degree of cross-linking agent
and salt content. J Food Sci. 68: 2302-2308.
Rhim, J.W. (2004) Physical and mechanical
properties of water resistant sodium alginate
films. Lebensm Wiss Technol. 37: 323-330.
Sharma, S., Kumar Singh, A., Kaushik, S.,
Sinha, M., Prabha Singh, R., Sharma, P., Sirohi,
H., Kaur, P.P., Singh,T. (2013) Lactoperoxidase:
structural insights into the function, ligand bind-
ing and inhibition. Int J Biochem Mol Biol. 4:
108-128.

Sothornvit, R., Krochta, J.M. (2000) Plasticizer
effect on oxygen permeability of B-lactoglobulin
films. J Agric Food Chem. 48: 6298-6302.
Sucklking, C.J. (1990) Enzyme chemistry, Im-
pact & applications. (2" ed.) Chapman & Hall.
London, UK.

Uguz, M.T., Ozdemir, H. (2005) Purification of
bovin milk lactoperoxidase and investigation of
antibacterial properties at different thiocyanate
mediated. Appl Biochem. 41: 397-41.

Ye, X., Yoshida, S., Ng, T.B. (2000) Isolation of
lactoperoxidase, lactoferrin, a-lactalbumin, b-
lactoglobulin B and b-lactoglobulin A from bo-
vine rennet whey using ion exchange chromatog-
raphy. Int J Biochem Mol Biol. 32: 1143-1150.
Zhang, M., Shang, W., Yang, X., Zhang, S.,
Zhang, X., Chen, J. (2013) Immobilization of
lipase using alginate hydrogel beads and enzy-
matic evaluation in hydrolysis of p-Nitrophenol
butyrate. Bull Korean Chem Soc. 34: 2741-6.

¥



YyYv

Journal of Veterinary Research. 71,3:321-327,2016 Original
Article

Purification and immobilization of Lactoperoxidase extracted

'Department of Veterinary Research and Biothecnology, Razi vaccine and Serum Research Institute,

from camel milk using sodium alginate

Zibaei, S.", Barazandeh, R.%, Eshaghi, Z..3, Jafariy, S.M.*

North East Branch, Mashhad- Iran
2Graduated from the Payam-e-Noor University of Mashhad, Mashhad- Iran
3Department of Chemistry, Payam-e-Noor University of Mashhad, Mashhad- Iran
‘Department Materials Engineering and Industrial Design, Gorgan University, Gorgan- Iran
(Received 6 April 2016, Accepted 12 June 2016)

Abstract:

BACKGROUND: Lactoperoxidase is an enzyme of the oxidoreductase family. Lacto-
peroxidase is an important antimicrobial agent. Applications of lactoperoxidase are being
found as a preservative in food and cosmetics. Immobilized LPO provides several signifi-
cant benefits such as: easily separated from the reaction products, reducing production
costs by efficient recycling and control of the process. OBJECTIVES: Purification and im-
mobilization of lactoperoxidase extracted from camel milk using sodium alginate polymer.
METHODS: The lactoperoxidase was purified from camel milk by using sephadex G-100
gel filtration CM and sephadex C-50 ion-exchange chromatography. Encapsulation was
carried out by using LPO, sodium alginate, glycerol and Tween 80. Afterward, the micro-
capsules were stablized by calcium ion (1%). Efficiency of encapsulation was calculated.
The particle size and distribution were measured with particle size analyzer. Morphology
and formation of the particles were studied using Scanning Electron Microscope (SEM).
Stability of encapsulated and uncapsulated LPO was studied at 4 °C during 70 days.
RESULTS: After purification and purity measurement by SD-SPAGE, concentration of
0/28 micrograms per liter for each of the fractions was obtained. Microencapsulation ef-
ficiency was 84% and microcapsules less than 200 nm were formed. Observation by SEM
confirmed the formation of microparticles. Microcapsules have a relatively smooth sur-
face, spherical with low tenacity as well. Stability of encapsulated enzyme at 70 days was
obtained 81%. CONCLUSIONS: Immobilization of Lactoperoxidase extracted from camel
milk using sodium alginate is a good method to increase performance of the enzyme.
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Figure Legends and Table Captions

Figure 1. The image of polyacrylamide gel electrophoresis results using SDS-PAGE, obtained from purification of lactoperoxidase,

existence of approximately 80 kD a band in the different fractions.

Figure 2. Line weaver-Burk Diagram of lactoperoxidase in different concentration of TMB.

Figure 3. SEM image, one alginate microcapsules containing lactoperoxidase.

Figure 4. Diagram of lactoperoxidase solution and encapsulated stability in 4 °C at different times.
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