\Y’Qo Bl ‘\Y' )92 07 o)Lw.: ‘_;’U"" cL».ﬁ 9 f}lﬁ MLL.@

(Sepia pharaonis) 8 w lo o jufg joud (pig 3 il
@ 2n (A6 cwb a5 Olwgas p

¥ . A .. . ”Y . . *\ et .o
éﬁ)‘)&w‘WG °MW‘L§J’Q‘4““¢)‘ Lgﬂﬂwsjg_ﬁij

ol b b 5 (55,3158 ke olSiils (215 pmilign AL ¢ llE mls 5 ke 05 S Ll )
Golo b e 5 (555U pske oS8 (o5 pmiige s dSEs (ol Ae mlis 5 psle (585 (g mils Y
Golo b e 5 (555U p ke oS (215 pmilige oaSSls (ol UE s 5 p sl (g S (g amiils Y
Golo b e 5 (555LES p ke oSl (o5 pmikige a1 e mlis 5 psle (585 il -t
QL/8/8 1 5 pdy <SLIANARESISPF ST

s S

2oy 4 (AL A2, A3) NIIT 5 (PL, P2, PB Salis  slape 51 51 ol ags oS o (ale il o sl psin s 36 canlllas ol 5o
Ao iRy Jold G oS B el e 5 oland iS558 ol Bl (S (Me)n) el e 5 den V0 5 Ve /0 sl a
(VVV) w35Sm s Dlie o 2S4S 31 0Ll sl 8 513 b5l 3550 K55 5 3L coje o0 PH canid ol cle e b gslulo]
o by sllie (p i &S (Goshar et wui Sy SR e T a3 A L eds s (s 5l esliil oS a3y dald Wsel 4 by
3 PH 2alS o se e 050V 5n 3 55 00 g sin (S 5 axdls Aald pad [ andel o a8 5 PH i il A3 5 P3lajles
Sles 45 ol (It 2l G e sl gl 850 5 03 (H/EY) el €aed w0 bye IIOT o i A s @ged andel 2l 580
SV gl clle s Lo geast GV @ bg e glasles oS sl OlEs o L3 @l el w3l 1y () ke o 2 7 a3 SYSIT
aoden s 3 eslial (JS sl A3l gl 5 gt Sy Cele Ky 5 L 3 Dk cnl Sy ededitn 3 s o zeS Sl oje 5 p oy
Ao VST cglin 53 68 0 oS Cle (RS (ol 350 o g Conls UsreVpe 3 50 (oSabs 5 5 SYSIT (lage 5T L S e 2L s
el 03 505 Jas

S o Al oS Cle w0l s den S8 ( Sab s SYSIT O 51 als

Zzramiri@gmail.com ey, J.*

R



elao gast 5 S e ale ol syl (15 50

O 5 (pmel s,y o

S50 00 Ny pho 4 88 Say Sl e e Sl
& e a0 3l e e IS (S0 s ool (slad s
Oes 5 gllis Gt I ol gl VY] L2255k
2o U el 6l a5 S s ) eslind oS sls oLES
o Ll a3l (S 053 Jsb s e aiendd 5 PH 0l e
e S Shs s il (Nl O Olge Ky
5 b Ol €l feo Y]l 035 g0 osls (glads o
boombie Gl iS pap sbul Of cdr 3Ly ClB o
© Rl oot o ol Do Ll 5 S gl 8 2
Lo oS Cele W s e o Sl S Ul ss
33 O, s @Np sl cble oS 553 wjf 1Y

ol s mle o mlas Sl 0K Henriguesa

A oz o5 B Cule (S5 o 2l 2 L
Ol il ol LS 0e o Bl o8 sls Ol mls isls
= 3 S Pl S e 5 el e 5 5
B n sl O Kes s Matumoto [Ye] s S
OgeVya b 53 ok 0,505 5 b Do 4 oy O
el Bl edkaslis @Lu B B e e S G v
DTl o3 C3L G &by als 5 areazsY!

s ils dauls 4 (Sepia pharaonis) s . sl
a8 Gl a5 (gl wdss Ll e Sdee sl 5 YL
—'/OYsO,;Jjﬂ Loy \\/Q'—\i/Q\éjb- S g2 9 el
AE— VAV 5 mSE Aoy VY YA (o do s 8V
SRS WV ST A | EFPSNING, VP! SNt SR WY S
IV 5 WB s Jaloe 059 5 o3 YN0 —0/YY (s o sne
g_,jfdhl_ﬁ)éudﬁjﬁw\ LAJJLN‘J:‘JJJ_{ M)si/\/‘\
Lls OF gl andis 530 5 o Slos a3 ull 25
IVaIV]ast s

ador 3l e G555 clendbd lyls Jsloee slady
s lsls) SYLSIT asle cilse (lags 5l il o 055
b ot Sl 50 e g o ((GUWE Ll 2 55 (55 5 5, 500

VY

dodas —\

S el atld Cosle b (e Slaes ol plad 53
@ Cale oyl Ls s i Sl sde 5 Claes sl B nle
23 SRS Dose a g e Uy 4 e O 5o
Sl ope g ab s S e s L lalil
Conle Jgome 5k w0 [VV] Col dadllinl 5 Saalied
TN GeSN LY (s IV o m IYT0 Gl Jsens
Sl 5 OS5 Tst] Lib e cusb, 1IAAE 5 xS
03505 p e S s 5 o Sl JlS Osmen b 4l
5 S Wil LS 5l cale AS Sl part el
Slaal o Sege | S as ol Gl o | T
S i B b 0 S Jpame Wy ) sladls)ls
e S WA P (v PR e T g
s> I3k Dl aher S o lasl SIS Jpame 3 2
Sl 568 e g s elen w1y lICT
Shesliad (o oS Cle W5 05 Vse 5o e )
5 LIS e wole (g3lpe b (3Kl b 5 odns ol 5 sl e
oxlizal Lol (65 Shas (ol Mo 4 sy sl faSa b
OIS & Ol ki8S Il olse o stege SN0 V] 550 e
4 a8 spe oplal ooy anlis 5 Y Glhe e S s S

TEAAT 0,8 o 515 oslinal 3550 oS 5L 53 ke &y g0
J5 bSas Sul b V5 050 Lol Kes 5 Gongalvez
OF 8L 5 e gla S5 5 L ses sdalive Cols 4 VL
Ll S (Sadar Ol & Il Sl Bl Ll
oSS wtalis ) L olKes 5 Decourcellery ]
Sl eslizad 48 Wsls Ol conle 4 LT 5 collS ) lo —
INV] dise o e 03,51 e Slos gt LS 5 ]
5 ee)) o sl easl B O3B I OLSea 5 a1
2 gleml = il (6 ST Al p I ol (5 o
ole (K3 S s et (S (o GBS 35
ot 30 1 GOIAES o553 b 53 O Sl i 5 el Lale
313 0L (IS 0555 (b) (o 0 3l ool b Ll I3
5 PH (b (o3l T il 5 (5l e il 5SS oS

S sas 5> 35 4e 6LAD_§ Sl atils adisal 3L



VY40 & NY 093 07 o)Lw.f:

Sl w5 p ks wllad

A o o LSS e e e A0 kL e S
A oslizad S e AT a3 b ol sl ol

ok g9 yheR S 9 p a B, VY

Slas 53 s Yo Sde 4 (S el Sdledd £y 0 S
(=83 éuﬁjj O Jlad b s« ol Sl a3 A0
L L (S35 i) VY G & o 0303 &l >
UANEVSUINEPTE RFRCPENY o o INTESCQUEVRCHVIN RUN
B VIO s W Salss sl 5 A0 5 SILSIT (ol e
bl 8 Ao y3 1/0 el 4y Sl 5 VST s S
S ol o S 5o b STy des Ll 03558l (S e e
a5l S Bl a5 00 (gles 53 aids 53 3 V00 s Ll
sles 55 Jydoes Siolosl OLL 53 s RESEUVIE UEN
b 3T B s osls ol 4i35 0 ke w5l S 5l 4 55 40
S s b sl e s o s S Ul 2
s La e (Vaco 2 Zirbus, Germanyl,s; s

H-103NR ) wots §aiy mle Werg s 5o 4ids Yo Sk

[rv,ve] (Kukusan, Japan

Cowlo g ui‘JJ -Y-Y
i gles s 8 i Ve essdene 5y b SES esle Lzl
g0 « (Funk Gerber, Germanyst ;oo s 5l sslazal b
AR S e 2 OS5l g 5 okemsy 315 Sl am s
58 Bl (e jsla) Sl 5 YSIT (gla 3T Lo
10 sl s (Niro-Soavi, ltaly) ;U5 e 5l eslizul L
432 0 ke w o Rk ek S e ol S sl
sa S I3 Sl dul b Co ol S Sl a5 40 gles s
ol plam 53 318 e a3 £Y4Y (Glos 4y Oy B s
A3 S lsl bdse 4 S wle Loy cpl 3 s ansliS s
S s A a ) Gy e Db s Jol bl e
a3 80 B 8T glos 53 ¢V B 8/8 PH € oue, U gao s
Ol 5SS O3 a3l 31 g i3 S (65108 wlsa S 515 sl
B s ol 2, 3,8 Sl amyn £ Glos U Co o Ladd gl
o33 513 Jlnsy sl 53 Cele VA Sl 4 a0 e ol

[Yo] was

VY

S bt sl b SU 5Ly ) wSalss  (Glag 555
Lol sl i Ay g Gl 551 5 500l
A e LS A ST 5T 5 63 )lS Do sa s
SlanSs U Cod bdes slde 5lpe (65 5,18 Ols sat
3 2008 3,8 e S8 SIS 5 Al Jsb s O
=S S ol adas Sl S5 slay sSU a ey
Lads sz 5 by PHIL > cla, 586 5 aeli
ot Glacss b sla Shs 5l (Sl (Ko
S g0 053 3 (L S 03 LT Jlad a3 ol g5 0l
JoSe Ol a5l 3l ss el 3L e OT (il Lo
e e sle OV se 8 0 s Sl b

IYY=VAT 53 Son oslinad 0L 3T 5 sl
S n ol Al e 5T e Sssdes s ) Galbs cnl o
o o oSS 4 YSIT 5 SKalsy sla Bl e s
CrreS A ale 05V b s 0T (o Slas ol
5 et St ool Ol s s esled L sl Gl

la US'JJ K] .>|_9.A -Y
olis s sl LL 5l (Sepia pharaonis) s, sl
Slod 53 phied Sl e b 4 ed s Ol OIS Ol e
S B 7 B W P I T L
Sl s ol ol o s sl IS il
o s il Fari b o A eolina] SUS 5 5 0
3OS o S8 5l (o VO ) el Ad (eSS
S5 25 Sy el sSY gme ST S
(YC-X11, Chr- ' ldse s sl el 5 Sals
Sl 5l gals 00 e, > Danisco Denmark)
Cm oslial 350 By b LAL a g s paes S IS S

Ove KK )\J;.J)J g}l',:'.}ﬁ L_;i e )\ Cnle S s

1. Lactobacillus bulgaricus ssp. delbrueckii
2. Sreptococcus thermophilus



elao gast 5 S e ale ol syl (15 50

O 5 (pmel s,y o

= el V=Y
wipoem ol e L) S seon 20 Dho s
sl ¢ Slodis i gel 31 s osbive pll Loz b 5 K5
bos A E 5 400 Sl Ll Olpe 4 8N
0 g gy sl eslied by (Do WY Bt s Sl
AT Ll s s 1 ek ag Conle Lok gei (glabais
O35 Jle die a0 Glael o miy sl 13 LLssl a5
Sl 03 52 4 500 Fdind o kins DL o el o S ) 5 450
[¥a]
sobel BT —A-Y
o3 V0 5 ) /0 o sl mhw jler 5 Cle sladi e
3 IS Glampl 51 S b plasds o8,
SIS Do Ubame s Gl LS e b Sl
ol AT Sl S Slssar S ek
L O3l 51 eslinad b ey Sle anlie s eslizal 4 LSS
S3le s 31 eslizal b 480 Sl me mhawr s SOl gleal
A2 (ISPSS- 18

s’;ara”g@w—\“

ol G gyder g OS5 VY
2 Sy ok (S o (S B A ket
AYYOEN/EL 5 e SISIT T Sl s W s
r‘dj Sl doys VYO VY 5 £ VR0l /A 400
eSS e 5 eSebsy

SoI” Jlae BE RG] 63 g M)) Y/ioi'/‘.‘\‘ 9 0//\V:|:~/\\‘

AYVE oV AVEY/YY
il Sllas 4 oLKes 5 Chalamaiahi. 5 sas i)
Gleme 5l 3l eslinal b Olale 3L 3dssdm o a3 oS
5ol oslil 4 S il Sals 5 SYSIT Lo pat (55055
Claosar S ol O 51 S el plnil b Ll
Floe @ odd oot 085, 2108 25 s o Shes
PH oslinal 5,50 w51 s 5 55 Al g e 51 (5345

Ol s imlbesl glinl s el bl g s dles

I T sl (Ko e

\}2

45 g 5 (5 S 0510 Y=Y

(Brookfield . S 5l eslinad b g5 518 b anj S s
osleds Jdil 03051l 3.3 6,5 o5l DV I, USA)
238 5 elimal sy cle Jdgl Olge 4 W
53038 3 Sl Sl WAE T s e pled a5
VIPM . s 55l S Sl s b gl b OLSS Ll 3
IV s 6,8 o3l il e 5l

Q-&aﬂ‘ K] pH LSJ:S/ a}‘.b" -¢-Y

Jlos

#+ PH ks PH

5hae ol cuy s s (Metrohm, 827) s

3 el L

Yo "Clles 53 0l 3 m ol A Sl 5 (18wl S
Lylses 5l ey badgad Ol 23 LB anaal ol (6, Sesll
b Osmel 5 5 e O 2 Joa Yo b s sad 5l p SV 008
U ol 1 Gyme 2 Lo 0/00 5 o s o/ ssu 5l eslinal
<58 el (pH= AY) Sy oS g S, 0l

[Yo]

Sl SIS b b (g8 051l —0-Y
L3 plesil OLes Sahan :;, « ol &S co b
Kokusan,) 5si sle 53 35 5l o 4ises p S 0 [YV]
a5 3 aids YA e 4 £00 0 TPM e L (Japan
3 S s s Sosleeer debr B el Oad s 1

13 S alowe 3 aaly Sl eslinad U ol g,lueS e b
Wit
WHC :(1 _1.’(’:' ) x l{]{]
9 440 4.;.5}‘ r)}W| ERP S 03 ¢ r,’-Wt d.]a;b Oi‘)zds

SBIoT Ao ys (6,8 05160 =Y
gl 53 8l pes Ol (GINICT Ol 5,5 o300 Gl
ol L;),T@,T WJse o (OGS Colu VA 51 e bk el
g dsas S Ve el e O Ol 5 S 55 s

IYAT a2 ol slulal as s ol e



VY40 & NY 093 07 QJLQ.«:J

Sl w5 p ks wllad

WU s e Ol o BlS s g s [PV] OLKs
PR Sy GRIP S S 5 ey G s eiS

.L&Lv&j:.&bnd.&u Cu)\ﬂuiﬁ}ﬁeﬁwnu.w\

Sl o oS Cele sy Dk V g
usjndhbg;jba.l.ﬂj;j).)\cﬁwﬂ}ﬁk_ﬂw" 6\.%&;1:19

& gl Glar (Ble) au;58s
P1 YAYY/PY 18/199
P2 YoAy 1 VivYP
P3 FIWVY/PEE T 08
Al YroAE Y/ E
A2 FEVL Y Y 0°
A3 YO¥/E Ye/e0?
Jals RRTAREPVEL

J‘}@Q}Wu“}d&dﬁ))&)u‘&&%}SQ)J;—%
AL e
w_{ﬂb)ﬁ r{).‘uil{b.&i/&j})@@ﬁjﬂ-\»ﬁ)b'/o Pl
SYSIT 5T Lodd sdssdn 55 Ao s /0 AL
uwg,cl.?))_; ﬁjﬁibé“ﬂ))@‘;&)ﬁ.,\.ﬂ)b\ P2
)Y&Tﬁjibh\.&ﬁ})-\:ﬁwﬁ}ﬂ-\.ﬁ)ﬁ\Az
uwg,cl;))_; r.ij'jb.c.,\.i}:.b).)?h‘;y;ﬂ)ﬁ«\.ﬁ)b\/o P3
)VKJT ﬁf?bc&ﬂ})v\cﬁwﬂ};M)b\/o A3
PH 5 a sl -¥-¥
osp sl il slasls 5 PH 5w ml
RGO IS WA QL\M;Y JJJ\> BE) Jals 4.‘:}04‘) ol }:3}).);:!&
Ly PH Ol op is 45 oo £/8Y B Y/AY oo PH als
O, ol sl e 5 5 ey (£76Y) dali & sal
s W) P2 ks 53 ol @ ie cp peS 5 op pie 5
slaslas 53 ol sl sdalie (FAY) A2 5 AL sl
s oshr PH Ol 5 clale IBIL sy sl
o/ e bt e an el (P<0.05) el o3ls Olis il 531

w,”wS}P].}AZ Slasles |y andeul p mig 4S 635 +/4)

\o

S AL ) K 5 Y-

CokS (555 p S U 5 g sl S 5l S an S

S dms e DL addllae ol il 3L e ol e 3L
by S a4 amiSens U S s ke
oo 03 (0 Jsds) cd ey als W s P3 gl
AL s a8y 5 odd dsods s sl gbales
Gl 3 a0 55 s SludS el azls ) lkie o 5ol
= (P<0.05) el o35 Jls pme O glls il
ol e s Osge Wlsl L& el O W
A0 el gl e sl Gl ol e sk anj s s
(SOl Al s ST T b edd Blol i L

Sl 03 Wged Cwslie bl s o5l K 0s S S

O bl Rl LY SIY] L e oae gl
il Gl 6 et sk ansSs Olpe w3 p55des
4 S o3 V/0 ) lglale s gy plaszs pl L s
OLen 5 055 hetme Slalllas ls el 350 JuS SuS
(o B Cle a5 S 53Y5 SU s 3 VY]
LS sde e UL BLE s W] OKes 5 olee
s oS Smbe o 5 et sSsd ol e
ool OS5 L e, s [YY] OLKes 5 Sahan
A1 s s (ol 3 L il o MU e 4SS
e ol B 8 s St b ag 0053l LS
Sl Al ol e sk ) el 4y Cle 3 an Sy Ol
oo 5 V] 0L s Matumotoadles [14] aas
allle ol oS Al 3y O s L et 8 ele
» WLes 5 Sakandarae. ol sl e sl
Cole s 03 0ch iy ST i) e85 02500 WL o s
VOl osSde G Rl L oS sl Ol 2d s 5l e 4
B a8l hlBl s pee sk a5 Sns Olie Lo A g
nAeS 3 a3y Ol ¢ ol Sy WU les s
adlas oS st Sakandardle. [ro] cils 3 e
(oS sp dale 5l L aS ol O edias OlES 5 o3 g ol
oI P s Ss Ol ale SO esle (I e
s Alakali 5 [™M] o,Kes 5 Sodini ales L



elao gast 5 S e ale ol syl (15 50

O 5 (pmel s,y o

Jﬁf&@beﬁ}j).@ﬁ}ﬁwéuw

L 5o pH el
P1 FavE +/egC JAAE 4/
b c
p2 /04t o)y ATE Y
P3  eok P JAVE P
Al “AYE o/erC VAQE /o
A2 At o/eg At eerd
A3 £/20k +/00® JAYE 4/eC
N a d
aals §/4YE /oY N /Y

12 e Dl edins DL O b 53 Dgline S S by
Ll
el el beds 3sodea s A ysr/0 P
SYSIT 5T Lol sdssdn 55 Ao s /0 AL
Sl Pl Lol Sssds 5 o) ) P2
VST 5T Lot 3dssdn 855 0 doys | A2
el el bedd Jlssdes s A ys Vo P3
VST 5T L et 3550 (055 5 431 /0 A3
o 146K e b 5 s3I Ao ys —-F
» ol G ek s ISl Ol Sl
ol Wged 5 el dasde s s ol e gl jles
e GIRIOT O i asls ol ol e3ls OLES Y U o
(e a Olgee (S g o e &S 03 g Ao yd E/EV G0 /YY
ol Lol w3 5 035 P2 jls 5 aals 6pad @ by e
PLsbales 55 i Jie 0 208 5 op 2 55 55
@ el ol sdalie (Aoys T 5 (Ao VAE) P2
il Glasled G Sl gme DM s Sl (S Sl i
Ol S cd b meS 5 op i (P<0.05) o5
Aoy TV 5 VA Ol 4 w5 0 AL 5 PL L s
035 Lajlas ST o ls e BV 51 Sl il el 03
Ol 0l ool i 038 wlsl L (P<0.05) .
5 SISl aBl Al St sk g3l
ShSsm dds e Ll el s sy s bty

1

S el ol S 2 el axdls dald gl | andend
el G Carge Py A s g0 il sl
Olpe 5 31 Lasles 5 Wlodd dald €ped &4 Comd W) o
NP PPV v K G WR L IP PRGOS K LES P R WS
3 A s el eld Jdasda S5 O35 WLSl &S
G 5 eld pes dl B s 850 SV sl SL S
L 0oV SIS 5 e Oboy candend 2l 5 PH
Lol aS 5ls OLid Ol 3dezne 5 Jlul Dladllae Az o ialS
2 el il s PH 2alS sl aily i aalis 055
S SL Gl Olps 4 5 sl o Wb b
2> e Al 1 VSIS Oy 5 005 Jee (SSY
Sle St Carex 5035 Jor atulis (S 5K &S S50
5 osYsb o and Ol am s 5 ey Jrals | sV
s & 0L 5 Sakandaralee mls [Y1] 555
il b a8 sl LS o seas i O Wl a5 5l eslized
BB les gy ol b Js adl Jals andnl (55, chle
g bled plo bawslie 5o 5V anienl lls (255
BBl 5 Vb o8 ol sl 53 PH Olge Y] cnd
Lsls 0L 5 PH RS 0 08 5 0 it S 4 e
I Yzt Ot ol sl i ol andllas L a5 [Y0]
oSS s n 5 S e Al (s S Sl Dsls
s> 0L OlKen 5 OBl sderns Sladllas ol AL of
Dls S me S eciloie b 51 Y5 03 a0 Bl &S
V3 i s BB cle 0¥ SIS
FSET sl gl Oy w ) e b el S5 4SS
2 et S0 5 LS o o3l OAD 3 boss Sl
Cele (S5450 ks oV 80 ol cle s 0L

o s 7] 0L Osldezme 518 ollas
ol s gla s 86 L [YA] oL sFiszman

Sl e Lol adllas 1 ol a5l



VY40 & NY 093 07 QJLQ.«:J

Sl w5 p ks wllad

355 o ST Sl 5 ansSans 2l Crge 52
1V0] 5505 &l ol anllas L oS

oS Cele I IS cd b s gl O Ol e ¥ gk

&;.ék{b“‘}:jj).)\cﬁ wﬂjﬁ;ﬂwéuuﬂﬁ 6}5 <2

=S o2l
& 5al &Il g.j.\.‘a)ﬁ uT IS s b
P1 VAt +/ved vo/Ax YR
P2 VAVE eVE wret e
P3 eE vn© At o ©
Al VAEE /0P ARVALEAT
A2 OYTE Y WovE +/iAP
A3 Yok /eyt Wieve e
Jals §/8vE /AR TUvVE evE

oI e Dl edias 0L O ja s Coslie S S by ok
il e
el el beds 3sodes s, A ysr/0 P
SYSIT T Lol 3dssan 55 Ao s /0 AL
el w T Lol plasdes 5 Ao ) P2
SIS ri}j Lo s osden n5 doys | A2
Sl T Ledd ssds S doys 10 P3

VST 5T L el 3550 (055 5 Ao 31 /0 A3

> Pl —0-Y
oS Méuc,hl.cbqus Cowle 53 g Ol S
el sl enls UL 8 Jadr 53 S e e el ) s
odd g Slasled 53 epe 5 g DIk &S das e 0L S
S 5 AaLE €503 O 5l Ay 5 0390 20 SYSIT 5T L
oean ke i L (P<O.05) sl 15 Sl
A Ledd ot 0850 Loedd g sl 3 Losas
Sl oz SYSIT
AV kel A3 5 PL gl b st (P>0.05) wles 51

Cewds g 5YL [EQPTVN
o edalie Cule il 5 eslitl 5,90 T 9 s lea,.« R
Sy oSalisy 3 edd ag nSsn sl slles o
03,8 S 1y slael o rin PL s &8 wils (g 5o slas

(p<0.05)-...I

Vv

a\;ﬁui Sy Jlasl a8 als ams s 5 kel
S ey o e e e s IS by S5 4
Lo s S OS5 5Mae b ol Ol & s3I
ol plowil Sladllae [¥4] 305 Byl LaedsS Sl 03533
w oV5 Oss5l &S sl olas oK 5 Fiszman L. s
J.Mcjja.w%;ubcﬁwlﬁ d}ﬁy‘)ﬁ)ﬁwauﬂv\il{ L)\),&
5oks OF g sSs Sen Sl 1odd o S35 S5l o
23 kS o ol B Ngm e 5 ey s e Ul ST
Ll Oss O3 pen Loyl lss ISl sl 55 ams
Ll o S A osh & wwsm oan <G8 il o das o JSES
ol gi&&mﬁw@ﬁjmb&;}}); l)uJ)'Lé
s Sahan\v] oL 5 e Sldlas [YA] 55
S e [YV] oK 5 Matumoto 5 V1] ol Kes
A5G 534S 035 oS HILL 3lge 035380 3l e (gl 2alS
o edd pdooda S Ooapl A s LSl G ml
FA] OLKes 5 FISZMAN adlas olol il o cnls
oA ol e Sl s 4 sl plad o oY chle il
Ol YU ooy 55 &S (gysbay 35l J g 6}!.1}\91
Ans on OLES Gadosd cpl i Js Ay o o @ &l
03 50 S ILICT 2alS 5 iy chile o bl aS
s Sakandar(s;lulcl as,s VAL L PL L ) wst
Aoyl s chle Il LaS K55 08 [Ye] olKes
LS)U"'\UT Q\j:a ¢ Jl"f“j Ajjﬂ‘ O’?‘Jjﬂ RH ) )La.:i B .>)\J
Al e el T e Ao s O ilese 5 il
Sseia oz 3o Slsled U3 pab e L e A
QJ}}%‘ c;}‘)KAA 9 6J:A‘ ax)lan ;JAL”‘ » sl 034
bl 5 Il 2l o Ao 3 ¥ Oliee 0 o 2nS3 53e
Sl 0 3 QJJ\; Cwlo BE WLA C,.él;})bk.wﬂ)
55 oL s Henriques L. s o plowil axdllas s [Yo]
e ) e s ags ;.j):ﬁ Lol gilu s josa
Col s Ooges Lol &S WS jasiie S 5 dde S

U’i‘ L’ L;) bykjﬁ JS J:'ijl 9 Six osle Loy J“'»{\J'e‘



elao gast 5 S e ale ol syl (15 50

O 5 (pmel s,y o

g;fﬁb@boﬁﬂj).@cjﬁ}féM&Lﬁ%é}b—gﬁrswb)>(o}4}ﬁhcﬁl{ LL{J.)) u@j@)\d)\]@ id}.b-

4 g oy » sl 5

P1 Yvex /o® Yivot +/6? §/vox /0? g/vot /0%
p2 Y/vox /0P Yvox /0% Y/vox +/0® g/t o0
P3 Y/vox +/oP s+ /0% Y/vox /0 g4 0
Al /vt 20 g0k +/0V2 g0t +/0v? g 0
A2 g/voE +/0% §/Yox +/0% g A2 ¥ivot +/0°
A3 Vot /02 N g/vot +/02 v P
el g/YoE /o Yok \/va? Y/vox +/0q? Y/vox /0P

ML@)‘.}&MC))L& okaas OLiS Q}Mﬁ)} Q}L‘L..A &.g-jsg_é}f’*'

VST 5T Lo dssen s s /0 AL (SGlis sl bodd sl s Ao /0 1 P
uﬂ.{AU‘,ﬂ V{jihu“};})}“@ﬂjﬂ“)b\Ipz

SYSIT T Lo ssstn 55 20331 /0 A Selis 5T Lo Jlosdon (055 A3 V/0 P3

SYSIT s 5T L ks 355k (0855 Ao ) A2

G S dous -t

b ke s il claclale 6 adles ol s
5 IS Glamsl Gk 5D oS ale 3l el
Cole (g 5 bt S 2l Sl (Sl
slaclals o5 sls Ol s (285 515 sz 58 oS
el i S ol S g Sl s eslind 550
5l SIS cB b il Ao Sss < PH
wils oge 5 g el (SISO la bl Sl praees
Solpe fi 3 edd LSl oy, chle B L o
Sl o3y SAAE 4SS el spe 5 ol ol i
5 eslind & Ans s 0L Sl ol 5l Jols slaasl
Oy b 53 S o ale il ol odd S psdn 85
4 e Bdiged (AS ol e 4 e xS e

.njfda u?rSwLa Jald & gal

A

VST & bosin slasles 53 630 5 50 45 das o OLES il
s o g olsy s dald 5 pSbs a0 s (§ Ry S ade
31 S a3l 1 an el Sl (ls e 3G
RSam AL e Cle IS Cslhae sdias 2alS gla il L
s S 3 el g 36 o andllas pl s eslinad 35
Sl s 5 4 S VST 5T (Std 55 5 Ul S il )
Ssodes s JsN s 035 48 25, e STl LSL o 2l
bad Skl 503y Sy 5l 5 sl SYSIT daw g o
L 5 Guinardotdies it K 51 ooslize Ll
iy ams s andesl ey (ol pme e bLIIaS Sl LA
SIL Gltens aalllas ol mls b 45 4233 3 gy oS e
5 OLea 5 Henriques Lo s eis ol asdllae s [¢+]
S e S ol oy b cels Sl osas
s Ay Sl xSl ol e 5l S

[V olasl



\Y’Qo Bl ‘\Y' )92 07 o)Lw.:

[11] Decourcelle, N., Lubbers, S., Vallet, N.,
Rondeau, P., an@uichard, E. 2003. Effect of

thickeners and sweeteners on the release of [1] Mahdian, A., and Mazaheri Tehrani, M.

blended aroma compounds in fat-freérred
yoghurt during shear conditionkternational
dairy journal.14:783-789.

[12] Vahedi, N., Mazaheri TehraniM., and
Shahidj F. 2009. Formulating fruit yoghurt by
concentrated milk and evaluating its quality
during storageJournal of crop production and
processing. 13(48251-260.

[13]-Amiri aghdai, S., Alami, M., and Rezai, Z.
2010. Evaluation of plantago Psyllium seeds
hydrocolloid on physicochemical and sensory
effects of low fat yoghurt. Iranian food science
and technology research journal. 6, 201-109.

[14] Afsharnik, A., Amiri, Z., and
Hosseiniparvar, S. A. 2011. The usage of Basil
seed mucilagedcimum basilicum L.) as fat
replacement in low fat yogurt and evaluation
of physicochemica and sensory characteristics
and microstructure. Electronic Journal of food
processing angdreservation. 2,23-42.

[15] Henriques, M., Gomesa, D., Rodriguesa,
D., Pereiraa, C., and Gilb, M. 2011.
Performance of bovine and ovine liquid whey
protein concentrate on functional properties of
set yoghurts. Procedia food science.1, 2007 —
2014.

[16] Matumoto-Pintro, P.T., Rabiey, L.,
Robitaille, G., and Britten, M. 2011.Use of
modified whey protein in  yoghurt

formulations. International dairy journal.21:
21-26.

[17] Ozyurt, G., O. Duysak, E. Akama., and C.
Tureli. 2006. Seasonal change of fatty acids of
cuttlefish Sepia officinalis L. (mollusca:
cephalopoda) in the north eastern
Mediterranean Sea. Food chemistry. 95(3),
382-385.

[18] Elavarasan, K., Naveen Kumar, V., and
Shamasundar, B. A. 2014. Antioxidant and
functional properties of fish protein
hydrolysates from fresh water carp (Catla
catla) as influenced by nature enzyme. Journal
of food processing and preservation.38(3),
1207-1214.

[19] Taheri, A., Anvar, S. A. A., Ahari, H., and
Fogliano, V. 2013. Comparison the functional
properties of protein hydrolysates from poultry
byproducts and rainbow troubichorhynchus

'4

2007.The effect of total solid of milk on starter
bacteria andjuality of yogurt. Iranian journal
of food science and technology.4(3),61-69.

[2] Karim,G. 2001. Milk and its products."®2
edition. Sepehr publication.259

[3] Coisson, J.D., F. Travaglia., G. Piana.,
Capasso, M., and M. Arlorio. 2005. Euterpe
oleracea juice as a functional pigment for
yogurt. Food research international. 38: 893—
897.

[4] Mehmood, S. T., Masud, T., Mahmood, T.,
and Magsud, S. 2008 . Effect of different
Additives from local source on the quality of
yoghurt. Pakistan journal of nutrition.7 (5):
695-699.

[5] Minekus, M., Jelier, M., and Xiao, J. Z.
2005. Effect of partially hydrolyzed guar gum
(PHGG) on the bioaccessibility of fat and
cholesterol. Journal of bioscience,
biotechnololy and biochemestry.69 (5):932-
938.

[6] Soukoulis, C., Panagiotidis, P., Koureli, R.,
and Tzia, C. 2006. Industrial yogurt
manufacture:monitoring  of  fermentation
process and improvement of final product
quality. Journal of dairy science. 90:2641—
2654.

[71 Thanonkaew, A., Benjakul S., and
Visessanguan, W. 2006. Chemical composition
and thermal property of cuttlefishSepia
pharaonis) muscle. Journal of food
composition and analysis.19(2-3):127-133.

[8] Wang, Q.P.R., Ellis, S.B., and Ross, M.
2000.The stability of guar gum in an aqueous
system under acidic conditions. Food
hydrocolloids. 14:129-134.

[9] Lo, C. G., Lee, K. D., Richter, R. L and Dill,
C.W. 1996. Influence of guar gum on the
distribution of some flavor compounds in
acidified milk products. Journal of dairy
science. 79:2081-2090.

[10] Gongalvez, D., .Pérez, M.C., Reolon,G,.
Segura,N., Lema,P., Gambaro,A., Varela,P.,
and Ares,G. 2003. Effect of thickeners on the
texture of stirred yogurtAlimentos e Nutricdo
Araraquard 6(3): 207-11.



elao gast 5 S e ale ol syl (15 50

O 5 (pmel s,y o

[29] Barrantes, E., Tamime, A. Y., and Sword,
A. M. 1994. Production of low calorie yogurt
using skim milk powder and fat-substitute. 3.
Microbiological and organoleptic qualities.
Milchwissenschaft, 49, 205—-208.

[30]- Chalamaiah, MB., Dinesh Kumar, BR.,
Hemalatha, R., and Jyothirmayi, T. 2012. Fish
protein hydrolysates: Proximate compaosition,
amino acid composition, antioxidant activities
and applications: A review. Food Chemistry.
135, 3020-3.

[31] Akalin, A. S., Karagozlu, C, and Unal, G.
2008. Rheological properties of reduced-fat
and low-fat ice cream containing whey protein
isolate and inulin. European food research
technology. 227: 889-895.

[32] Moeenfard, M, and Mazaheri Tehrani, M.
2008. Effect of some stabilizers on the
physicochemical and sensory properties of ice
cream type frozen yogurt. American-Eurasian
journal agriculture and environment science. 4
(5) :584-589.

[33] Motamedzadegan, A., Shahidi, S. A.,
Hoseiniparvar, S. H., and Ebdali, S. 2015.
Evaluation effects of gelatins types on
functional properties of fat free set style
yogurt. Iranian journal of Food Science and
Technology.12(47), 221-230.

[34]- Patel, S. 2011. Evaluating the effect of
milk protein concentrates (MPC) fortification
on rheological properties of nonfat Set yogurt
using vane rheometry. Thesis, Master of
science degree of food and nutritional
sciences, The graduate school, University of
Wisconsin-Stout.

[35] Sakandar, H.A., Imran, M., Huma, N.,
Ahmad, S, Hafiz Khuram  Wasim
Aslam,H.K.W., Azam, M., and Shoaib, M.
2014. Effects of polymerized whey proteins
isolates on the quality of stirrgaghurt made

from camel milk. Food processing and
technology. 5(7), 1-5.
[36]-Sodini, I, Montella, J., and Tong, P.S.

2005. Physical properties of yogurt fortified
with various commercial whey protein
concentrates. Journal of the science of food
and agriculture. 85:853-859

[37] Alakali, J.S., Ameh, B.A., and Igyor. M.A.
2011.Effect of whey protein enrichment on
selected engineering and sensory properties of

mykiss) viscera. Iranian journal of fisheries
sciences, 12, 154-169.

[20] Souissi, N., Bougatef, A., Triki - Ellouz, Y.,
and Nasri, M. 2007. Biochemical and
functional properties of sardinella (Sardinella
aurita)  by-product  hydrolysates.  Food
technology and biotechnology. 45, 187-194.

[21] Klompong, V., Benjakul, S., Kantachote,
D., and Shahidi, F. 2007. Antioxidative
activity and functional properties of protein
hydrolysate of yellow stripe trevally
(Selaroides leptolepis) as influence by the
degree of hydrolysis and enzyme type. Food
chemistry, 102, 1317-1327.

[22] Ngo, D.H., Vo, T.S., Ngo, D.N.,Wijesekara,
I, and Kim, S.K. 2012. Biological activities
and potential health benefits of bioactive
peptides derived from marine organisms.
International journal of biological
macromolecules.51(4), 378-383.

[23] Safari, R. Motamedzadegan, A. Ovissipour,
M. Regenstein, J. M. Gildberg, A. & Rasco,
B.2009. Use of hydrolysates from yellowfin
tuna (Thunnus albacares) heads as a complex
nitrogen source for lactic acid bacteria. Food
bioprocess technology. 5, 71-79.

[24] Safari, R. Nasrollazadeh. H. Pourgholam,
R. Motalebi, A.A. and Ghoroghi, A. 2011. Use
of  hydrolysates from  Silver Carp
(Hypophthal mi chthys molitrix) head as peptone
for Vibrio anguillarum and optimization using
response surface method (RSM). Journal of
aquatic Food product technology. 20, 1-11.

[25] Raftani Amiri, Z., Mahmudi,MJ., and
Alimi, M. 2013. Effect of maltodextrin as a fat
replacer on the quality of non-fat yoghurt.
Journal of food research. 23(1),133-142.

[26] Ebdali,S., and Motamedzadegan, A. 2013.
Effect of partial replacement of solids with
gelatin on functional properties of non-fat
yogurt. Iranian journal of Nutrition Sciences
and Food Technology. 8(2), 221-229.

[27] Sahan, N., Yasar, k., and Hayaloglu, AA.
2006. Physicalchemical and flavor quality of
non-fat yogurt asaffected by ap-glucan
hydrocolloidal compositéluring storage. Food
hydrocolloid. 22: 1291-1297.

[28] Tamine, AY., and Robinson, RK.
1985.Yogurt  science and technology.
Pergamon Press Ltd. Heading Hill Hall,
Oxford, England. 365—-373.



\Y’Qo Bl ‘\Y' )92 07 o)Lw.:

Sl w5 p ks wllad

casein aggregates in stirred skim-milk yoghurt.
International dairy journal. 15,1175-1183.

[40] Guinard, J. X., Little, C., and Plachak, T. R.
1994. Effect of sugar and acid on the
acceptability of frozen yogurt to a student
population. Journal of dairy science. 77, 1232-
1238.

Y

Pasteurized yoghurtAfrican journal of food
science. 5(7), 392-399.

[38] Fiszman, S.M., Lluch, M.A., and Salvador,
A. 1999. Effect of addition of gelatin on
microstructure of acidic milk gels and yoghurt
and on their rheological properties.
International dairy journal. 9, 895-901.

[39] Everett, D. W., and McLeod, R. E. 2005.
Interactions of polysaccharide stabilizers with



JEST No. 56, Vol. 13, Oct 2016 ABSTRACT

Effect of squid protein hydrolysate ( Sepia pharaonis) on quality
properties of low-fat set style yoghurt

Amiri Raftani, Z. 1° Safari, R. 2, Bakhshandeh, T. 3, Ahmadi Vavsari, F. *

1. Associate professor, Department of Food ScienceTechnology, Sari Agricultural Sciences and
Natural Resources University

2. Ph.D. Student, Department of Food Science aestiridogy, Sari Agricultural Sciences and Naturas®eces
University

3. Ph.D. Student, Department of Food Science astiriadogy, Sari Agricultural Sciences and Naturas®eces
University

4. Ph.D. Student, Department of Food Science astifi@ogy, Sari Agricultural Sciences and Naturas®eces
University

(Received: 93/10/1 Accepted: 94/4/9)

This study aimed to evaluate the effect of squitgin hydrolysate prepared from protamex (P1, B2, P
and alcalase (A1, A2, A3) enzymes respectivel\).8%, 1% and 1.5% concentration and also control
sample (0%), on some physicochemical and organolppbperties of low-fat set style yoghurt such as
viscosity, synersis percentage, water holding agpaacidity, pH, odor, taste, texture and coloesHlts
showed that the lowest viscosity (416/66) was fontml sample. Protein hydrolysates of both of
enzymes increased viscosity while the highest atmaas for P3 and A3. The highest pH and lowest
acidity were for the control sample and protein fojgbate in yogurt formulation decreased pH and
increased acidity of samples. Maximum synersisiobthwith control sample (4.47); protein hydrolgsat
decreased synersis while 1% protein hydrolysath wiitalase had the lowest synersis (0.33). Restilts
organoleptic tests showed that alcalase samplpeciedly in higher concentrations, modified ododan
taste of low-fat yoghurt but these changes werectear in texture and color. Generally, squid prote
hydrolysate with alcalase and protamex in yoghaminfilation improved functional properties of low-fa
yoghurt and it was more efficient in alcalase tmeaits in comparison with protamex.

Key words. Alcalase, Protamex, Protein hydrolysate, Low-faghurt, Squid
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