& \ o
i \ M (5948 9 pgle aloxo
Sl £V U €Y1 Olodo V£ Y b o) 0,lowd 1Y 5,90

S SRS 29 b5y 9 81008 j9u5 5 LS (1, Y13 ldle CuigS U puhad (U (g5lw (£
o slod 4 (6,55 0590 b

G Uao ¢ Ko Loid ) doguaro (68150 103 ¢ uIuS Al 8 7 6 ST o i JT g0 ' s o S
' ko Jaslows] o315

Ol I 4 6503l g 5 Shioel «liniod lojls )9S S pole Cliiig dumnge bl (6ygl2 Slisiog o S0 -

Ol STyl es5yaliS slea &)l 535 o il (s3yslisS slea Glojlo (bl ygal 9 M o —Y
OIrl Ol «s559lS gy g bigel «liios lojlu 98 (b pole Sliiod dumwgo —Y

Jlos £y 2>

Jwol gy Wl 5 o )38 5 oleS 55y VIR liale S b oad i plad b g ol adlllas Sl G idla]
g bzme (slad 1> (6,105 0)90 (b ] (i sla Shg L)

VYT VY sl s guls Lo Y0 g Yo DA D slackle L glojd 58 5 oS 0655, SYIU3E plale oS i dg ) g Slge
VYNNG < gy Sl @ b (slod )3 Sttie slaylas 35 i Mg Jgare (s Sl Sy g L3I ph (b 4

D535 )l bl S el Sy ol 5 s ) 59,2
9 4oy O i 4 oS (1SS, JYU)B ol yuad slo b aS ol lis Sledde ws obj)l ls HEP V|

VEYNAY] Y 2 Saig Sl Ol 50,6

:Js.ww bwyﬁ 9 2 Ogp Oliee coldle CubgS 113938l b itud (B s Dyge (o Sl I o> Ve e 4 (sloyd yeuS
Jallish@YaN00.COM  TVB-N (o sl 15,055 o0 o e i e i cslagh iy Lo g,

390 ) 0,99 (Sl bl ylad (b 030l el a3 1 ainils (g tdir JS 2L b g ATy
3392 Joib BB o3 )3 0 5oy b el ploale cadgS L ond (8 b ol Jg <8)5 )18 (opdy

e HE G5 08y & (ale 93 0 CudgS bond 8 plad (slagl o 3905 plsis Olgon 18 S Ao
oS Sy L9y 008 (i (slayelad ()3 il Sald plad Gl b ol (a8 (5B WLe o e
g2 S VI 38 gl slaaisd

Obil sl 8 el (8 slois y9uS (oS 5y (VI B eyubad 1019 S

EPRTSY
> e (ol g Al 3l 350 ELdld G el g Bane dlge o iieling (Bon ) L (Lo ohig (bl cudsS
og obale oy cslassl I s ls sl ol 5 (oM il maeys (o 18 53 oot 3l es 93 disel (glaipl olo3 oyl
T 5513 9055 g g lows eimas (sl lis 53 s clablone s sl Johos 3,Shos ol )3 oo (285 35 Y—1el 2 (sl
Slaps ) ogas 4,9 )3 bl Crnme gd XS dxels pdye oIAE s 13 bl plo g ale &5 Conl 0sd dpogi wlul opl
Ain (pl 205 S o Byuan 00D S b g deotie )6 g0 & |y il W p3je 5 a2l 393000 (sl S (55530 5 S
2 ejgpel o cal Jio o ol I il o Sl 3 SS VWIYA (lise @0 LT 03T 3 45 0392 )9S )3 bl Bpmae il (392 308
w550 9 Mg il glo)gtS )3 p3ye (IS Sl g il 4y dty (D slaodgl8 5 Y gae lgil Gl Sl bl cdaw
A o s g 20 slel o) P adlge o 53 £ S YV ) iy Bl dausgi (slonygutS 05 1503 (slayguiS 13 e &l g 0

Osred Sl plosl qore nl 4 o Can w9y i ke 2 (bl Gpae Collas paw 4 () Cap (63bj Alols HeiS )5 Lo oS



VEAT e g Sl g 810,85 5955 9 oS 5y ST ldle CulgS L jubad (U (g5l (&

Sl ons iy I oolatwl ( M Y guae 4 (S £oil ‘d)ﬁi)é S gy 5 98 gty «CautsS 0 YU cgyld g 0yps g Mg ilsél
Pl aiboo ysp 5 piY o3938] 35, b ¥ gumn 1gi e bl sl sboilona/ 1l 1 oxlil 5 lulss ialS walisee
o )3 95 9 0392 GRSl 4 5) oo po 42 1o)9uiS 1 (gl 5 (oalo CudsS ) iliee (clmodygl b Al g (b SV guame 25 g9
g o odlitwl OMES 5 ils Lol lie flie 4 calise bl pols b aaly ol ) el o3y 8 HBALS G yae L]
Y guaso & isu goii Liulj8l el Wleh o 35 &S (6,505 3y50 Mg o Bae CMAL lgie 4y oS 0y (S Y guanee I G
dodl LS 5 5 Gl (VL e (o)l & s b adlioo (bl GLS 5 plo 5 S b ol SV guass pls (gl (2 00,5 (M
25 o

Al by sl ofag Cumtl Sl ] g g Mg com el abl o (Do p3ye dilig) S5 5 5)9pS GV I S b
Fub dilaio p310 il H631 15 5 Conls 4 )b glgil 1 G pa s Sglite Calisee Jlo g plgsl LIS Lol a8 051y Lalisee gyl la o)l
Llo ga)T )Ss &S bl o (i e (Sl )b (S padnd g o (B pune g Adgi ) 19S50 U alitie gloil Ly cped 50 Nad o
ol b M sl o pae BB .. g asls s o oty 0)5 dile 5gSUGS dlga b g 039y cesMe (iupwd (sl el ybas 5l b ol
Q,{I 1 039 &Lwl)& farye Sl 9 OV Sy9pe Mi sl S A8 pAT gy Al 0 puS b)] da b plo LSlen Syl yalad
Gol> 45 Sl cuseS b Y g ol sils 8 abaly ol 3 N o el A G pne clajls 1) Can ()00 mlio L 5)lse
rol adllas 3 bl ol 335 b (glapdas ol (el el Wl e il o glidlid g ol 5 (50950 dinal (slossul
Sl S b Sy g e 33l deldl 3 5 035 (g3l (8 Sloy 965 9 oS (50 VIS hale S oslizul b STl plad
b oyl e (slod 1 oud ag et

& (39, 5 3190

Blo Cuigf (g5lw o3lo] g A

Lo sl le slaglise ) g 0ad ans dign El3e 3l 036 Sgo 4 oS (55, YIS 5 (sloi 408 ol aalllae 390 Lo
g oS a5 Sllas wdd guiiund 3500 g Pl > aloldd lale .5us odls sl bl (6y9l 3 Sliddiss Lo 35 00 0 Y 4 ) o
g 04 ls bald lgstiwl 5 Cuvgy « S ozl olSiwd I oalaiwl b g o apd (Gwd Cijgo 4y (alo dld a0 plodl juw gjlelis
Wy Al ¥ e 4y S5 o3 B (el e o b G G Cand Lol Fp lacissS Al 3 icdpy plsl (g puSideS Jes
Sloa nh (G Al p3Sy Ubg) 42 29k o Al S (sl 5 5 00d (6Kl oy Sl am liale w5y g ¢ y2 CubsS Al
LA (6155 (3, Kzl ax pd —VA) &lBs puo 53 edlawl jloj U g deoxie dlasdl g 50 0ad puS's

Al oW pulad aupd
09y 5l 0ol i Ve (S5 2,5 olS VA ¢ olgil o)) £, SolS ¥ e jolate s b s ST b coalE S Jeall gt wlul p ST pulad
Cands bole 150 bolste ;50050 b dxio yjed ol5iwwd Lawgs 4ids Vo Gde 4y puod wilo (503108 536 Y o 10,5081 LalS ol
aobdl )3 5 0ds bolowe mio y5eb olKiwd h,uyiapu)ﬁbé)ﬁ&c;,\n opl 3w ad oSS bare (slod )3 g,y ailud S ke s oal



V€Y ub‘.«m,c\ a)wc\‘" 092 uwuyﬁgfoglsdbw

2 b aniel oad 03jem Ep0 055 L e o g 00d (2 £33 35 Cpo & Ay g 25 45 p)5 V0 iy 4 2laaly ] ]
WL iz oKl a0 10+ (gled 0 ddB Y e 4 olgl H55 j0 aylad LU

o S (6 pulad angd
Sl ydnd oY a8 4 Loy YO o Ve VO N @ lacuud 4 danl o S (55, L;XAJ)B 5 sloyds oS ylidle 0l disy 5 &y CubgS
s plojle 53 bl ws objy g odd aso aals (clapulad aSlen ond ags (gl b ashl j> (Hlo V) Lcwu) 13,5 aslsl salis
Olgie & 2op3 Ve (gloi 40 5 10> B oS 1S5y VI3 sles 93 e b)) @S el 05 Pl (55550 il (5sltS
A (e S il

b A OY guaso (5,10
S Lo (clod )3 595 A ke ((loyds youS o pd Vo g b8 565y (YT UB o )3 B (gols) ods & g aali (claplad oles

S | g

-

o 2218 013 Blio Jgloa (g 133,5 bglo 4685 8 S & p g6 5 oo Y0+ b (S5lSo (e K & digad .5 100
o> 5y S 3 Jslome cnl Sl ) (e Ve dsldl )3 00,8 L (gany oo (sl oo ol 5 00 0313 jpe S s Sl (g5l
P D 6y i S g 3l Kl a0 V0 glod  cel G udiS Gl am b 00 148 gn 45 40 g diSuy 0l (59 9 SWiS
Sl ol g (oo YV & g atiild g adgl Joloro 5 i (Luo YO dold] j> .0 O;ﬂapu O (8 b 3 g il 00l 1,8 6510w
3l ay b Lol ] & sl gy Bpmo (o5 g jlaiio Ol 1 (oo Yo B0 )l my o Lol Ll sty 0y 2 (oo ) g JbdS
PSS 3 55 oVly (ST o s g 2Ty o Al 5 03,8 55 (6 5y HrE B s Sl Jlogs +/+) gl b e

B s a3 alaly 3ib Gy oole
PV= (SxNx1000)/W

D903 59y 0159+ Wit Oldgugs atdlo i :N ¢ygal s ()ljs0 :S

(TVB-N) ;1,3 (59548 L3l ggoomo (5525151

lo ) oy sy, JAST Gl S8 jlaie o 1) oo Yoo g masiie 4081 S Y Lolan |y o (8 g Al (glaylad jlp 50
PS5 1) 35 ite Byma oykad aiz olyam &y (shatio Oyl o Vov )0 S0 2l p)5Y) 2o ¥ Sy sl Jglome 51 s leo YO i
(S 5 01 Juog s 1553 a3 05 ool 5 olStud puliS b 5 )3 ple o) 5 55 (U] e Voo 5a,8 i
Sl Sl b s Jobro slej () 1 3 by 4ds) 2553 YD ot (sl oS o g 4] g2 435 0 a3 Sl ple o)
P55 o pS ke Sz 4 TVB-N Jlaie 235 50,8 0)bg> S0 sl 4 cdly ashsl ol U (gl yd Jos 00,5 25 Jlo +/)
ol 005 duwlbre 5 doleo 4y ax g5 b diged



VEAT e g Sl g 810,85 5955 9 oS 5y ST ldle CulgS L jubad (U (g5l (&

<l Jyly
S gl pgate s 0,8 edlitisl g L olid  odd (2 g Al slajplad (Bl gy L) (Bl Sl ) Ca
sl ¥ ylad b el Cgp ol ookl b ladiges 5ud U1 g ags yrewiilo VXYY slol 0 SLuss (cladiges ord ans (sla b

] gy ladiges glasl doyd B+ (yad 03 i yl5ue b 0058 dls 1o G 3 Al 3 e Jio N oy bg (a0 /00 03)lg (5905 o

J)
e Cuond L g@% D* la ol )l jolate pts cépdy pbl g S5y olKiws I oolinl bods af g dald slapulad o S,
D 505 o pSojlul dais pdis 5 o0d o g dmls gl b

WS 2l

S e cciliee Sy 4l dn 023,545 sl (griliges 5 Lol gty T L g lar 0ud (6 g anld (slaylad jlp)5 V-
dols cutS oo 505 030> o5la 5 a8l b oy 4 BT il ol cusS base w5 gdls gl 4 g atildp <8y o 5l 2 e
o IS ¢y 5ligSSl yloj 00 plod jl dmy wbia s (£ 138 wilses 8 el FA e &y 2l Kiilos a0 ¥V (glod jo ey aeldl jo 00,8

D058 o dge3 51 2)5 2 55 b IS slass g o (5 Lo

e S ad L

> bl S b plsl el 8 Sogan (slap 3 Sl edlatul b g badiged b g 0jel el igr o5 ioxi sl p o (2)))
Bl iyt adye ol 4 cmn iyl prd s o o) S0 olyat 4 ody duw dael b ok ié g sals (glah gl gl
als yo y0 (el LSS L b oy ol ol adiges pws objyl 5l el Caunts (clamodly 13,5 Clsasl Sokas MalS' g0 4 Indiges
FE)Y (J9B BB ) V jltel Sy pokas ol (gbnjlitel B 9V (g Jlai 3)90 o Sy 1 S o (S (bl g Clgae 42> bl oo
Sy > odlazl LB (ol cudsS Gl e e o Cusl S5 @ pY Bl (i) B 5 (08 B) ¥ o) ¥ (U
P MRS 0)93 Jgb 3 o Shg ol pioxiw e Jg 48 bl 63550 Gl (6555liS Sl plojle e 3 (Slodde s sla 2L5))
1 ool Ll (65918 Slaios o 38 50 Bl slael Jl (Jlosy g bome (slod

oIy (gl Juloxi g 4 s

ONe ) 4,laS uilylg LT gy 51 cilisie (cleg)S o ool oy yolate 8500 o sline CBlysl (1 Silio Sygin 4y Laodls
N33l a5 51 Lo sges pwy < 5 SPSS 16 58lp 5 5 coylel cslo sl plasl (glyy s salisul 5Sils 9051 5 (WY ANOVA
. oalazwl SigmaPlot

=W

Plade e b oL,

400 YO LD (gl cbale bl o a3 plyis o g, g 0lge (a5 0 &S psbailen (gloyii )5S 5 oS 55, YIS lale cuisS
clale ol Car 55 0 il (65)9liS Sk lejle GLulid IS bawg e (glay b5l e g 13,5 A8LSl ST pdad gV e
dLM-’b Jubo 9 4)/06’ L)"’L“" » Cawl 08 03> uLMJ \ J&w » d\l>).o u:l > u)l}))l (":)LJ VB)J..\J Q)yo uL.tbLo )‘ L§J pL )‘ W
jlitel s las s & s loyis y955 22y3 Vg oS (1655 VI B 203 B (g9l ST pubad b (slanylas s b)) ) ol



VE+Y OM)‘\ D)w‘\‘“b)gb u}{wusdspslﬂdbu

@ bame (glod )3 g ad aald o plodil 4 lojlos (W 03ad by oo dlajlod plyie o plol 0l 2 9 05 S (52l
A5 )18 byl 3)90 9 5SS Gy A e

R e TR P

e

- —y a1 o ] et '

ol Ay

- s g Nt st i vl it i T2
b fad
BeiS e sblo Slodie (s Sl b))l @l ) S

EL Y
odalie &5 jolailon a3 oo Uid |y laee (slod 13 (551055 50593 slal g Ml )3 0 A Glajelad (olowd oS S Y Joio
oS 0555 VI3 CbS (gl o Bl Sl lalad 2SS 5 Cashy (2 Bion Ol oble CubsS (b 039331 b 35 o0

sl Crud (2)> g L;\o)ij )%5 C,w’:; d9l> )lA,} ] dg lm)wd.t.ﬁ.gd.g G (§ yion (pS gy ‘_55l>

b sl 35 (£S5 09 (Lol g sl o Baios slojlass olewds oS 5 1) Jgio

(099 sl V59,

(30,3) Slyaues S (30,9) ;5S> (32)3) Zushb, (32,9) 2 (22y0) (S Lo
ARUE AN \REARYR & YANEVE/YA R VY 2AAfE 2 Y/ £OY/OA P ol
YY/YE. Y52 Y/ 2YY/AR YO/ £YA/AY 2 VE/-£F\/XF2 VE/-£FY/YY 2 NS
YY/FEOQVE Y/eyy)of2 FONE /Y2 VS EYVIVY VY- 2ASYTY B Gl 155




VEAT e g Sl g 810,85 5955 9 oS 5y ST ldle CulgS L jubad (U (g5l (&

(e slos 0,95 Sl A 59,

(32,9) Slyang S (22,9) juSl> (%2,9) Zagb, (32,8 oz (30,9) Gty o )los

FEINEY/D? Y/ £Y¥f/-v2 Ya/o - A/SYP VV/-2aV/¥YP Vo[-0V /F0 Salis

Y/ FYFR Y/ Y0/ 02 NI \Y/- AV AP \Y/- YT @ YI 3
YAIYE-AS) Y/ £\ YY/e RV 2 10/ £5ETY WEVWNER o 55

loe 59y oy cilie laylest (AL o )0 (S aamd (L Sz g8 By

3 e ol |y Lamo (o3 )3 (500 090 b 08 i (sl g M0l slodiges sl (LS liee Sl A-Y S5
Ol O35S 6yl 093 (sloal o bl yiul38l (gld xe yelay e (glod (3 ()l loj Jobo )3 lajless ded jd STy 50
O3St Vg (ST (o OIFY) (el 0,85 5015 (o5l o )3 Bline o piier 9 (S 9k 2 ST GYlg (ST (oo 1Y) L5 e 5 ST
235 G50l (2 )9S 5eST (Yl (ST (o V) VI (ol slos 5 ol jlam 5 (p )5 kS

TVB-N asls

sohailan .l oas o3y Lisles B-Y S )3 e (sled (3 (6l (b o (& (glajulad g salis sla s TVB-N e @l
090 (slosl ) iy gyl me Ll ayles soled 3 TVB-N jlude e (slod )3 jgy A loj cuddS b dgi o odaliie [ 55 &S
CubgS (gl (glyelad )3 i juolie (pyidi g (8903 p)S Ve 2 p)S (e VUF) sald Jla > TVB-N (e (a8 5yl
odalia (p8 Ve 2 o8 (o YY) oS (555, VI cuboS (sl slaplad o 5l g 9 (p)5 Vo 2 2S5 (oo YOIFY) (sloyis 98
235

S 2l b

sobaslen .l o 00l L5 C=Y S5 50 Lasee (slod )3 (6 )l1e S5 (o o £ g dald julad sla b Jf bl b o) ol b
4 o syt S5 2bySL 0L s (10g CRUG YI¥R) (glojis )58 diops Vo (gglo (gl yubad 0)93 (shinl ;3 95 0 o1nlito &
2 lzee cbog ial3il b bdiges dad )3 (ysizmad il e (10g CFU/Q YIYY) sl o (I0g CFU/G Y/Ya) oY1 ssls clodisas
Stk ol (109 CRU/G ¥) sali sladisal b comd (alo udsS 55l slojplad 53 0)95 slel >l Sl (b St
bl gyt JS b ySL oL sl (109 CRU/G ¥IVA) (slojis y:8 30> Vo (59l (sl palad el oy 31 g 25092 (6 5t

(A)
I
‘ - i
| = 2|
. a
x
o
= b
2 4
-
2 ¥
r C
8 b, »
£ a P
o o~
4 u A
b e
{] 5 ¢
a_- s
b= c

st ole;



V&Y um)‘\ b)lo.v‘;‘\v 092 u}{wugdg‘c,l&dl?m

(5
2
. a
: P
g a e h
& T
g . g G
z B i
» A ) —F
Eﬂ-"—“‘ = b
b
. v
Laap? )

)

; a
- a :
< a ]
2 A
H e '_'*—;--":”"%

= a e

g ;"_'_-;:‘.'-g“' T

Z ‘e

:

=

=

et

bme (slod 13 (511085 0)93 (b (32865 slayless IS (2l )b g TVB-N sy mls v IS
Rl sas s
o1 03> LS ¥ Jgto )3 Laome slod )3 (685 (b Y55 g slojs y0uS (lable cuboS b odd (i g aali (slaplad 8L (sl Sy
ialS (B el oulad 5V 08 4y jS e liale CulgS (13938l b Lo (glod ) od (5)lSS sladige 3 (S5 Do 4y
SIS loj Jobo 53 a5 oanliie (lojis 555 (gol> (sla b )3 s yolie 550 2Bl (lE Ty 8 o T plond] (sl el s Lol Ly
8L il less don (B lise loj GRIFBIL J bare slod 5

bse (slod )3 (5105 093 (b 345 sbyjloss () 9 (Bl (sloppadls ¥ Jouo

(39)) IR ol b a3l Lo
q Y ) ¥ \
VEEYY . /yE A SEYYA/QY A V- EYVF/VE A aE\vy/o) 2B V- 2V0A/YY 2B Hardness
o[-Eag/.y A o[-EAAYY 3AB o], /.5 3AB o[-kAR/y 2AB ./-xvs/-y®  Cohesiveness b
VAN EVA £y/.q A NSRS NI Springiness
! Hardness

2 Cohesiveness
3 Springiness



V&Y 5&‘)&».‘55‘_4’4?

g (510,55 )95 9 (oS 1Sy GYIU3E pldle CuidgS b pubad (U (g5l €

Vo2Yas/YEPA  vavEA/sY AB Lty fay 308 Ax\Os¥ 3€ ok ¥s/vy 3C Hardness sop 0 Y135
o[-2ADNY BA o[o2AR/) BA NEISTR LA o[~EAV/]-Y 3A -/-x2y/-0%  Cohesiveness
SEV oA SRV A EY.5 A RS LV NS LVYRR Springiness
Vo2yye/vy PA VY YY/YY PA VoYY +/0) PA vEyov/YE 28 Vo2V V10 OB Hardness Ve loyis yo8
o[-£vy/.y 3B o[-ys).0 3AB -J-kvy/.y 2B o]y /.y 3A -1-xAn/-v B Cohesiveness Loy
k)5 A o[-EAS]- 0 3A cE) /.y A k) p A NSV Springiness
b yekad Sleo Cand (S s S
VoIRERVAE A VO REAMDY A vVRREVYS A vwaEea- B vy vEfY/E A L
SIvEav/ -y 2A £l vy /Fy 2A £/-FEAIVY 24 /- FE5/vy A sIvEon/-¥ 2A a Anls
VY/YAYY/Y 24 VY VESE/YY 24 Y/ \ESS/\] 3A WAEAND A VY VEea/ar A b
SYIVEVE/SY A sy/vrav/Ya A sAvE.NYAA L savEvaFY A s vavysa A L Loy 0 Y5
£[-£5Y/vE 2A £[-£ya/yy 24 /- EY0/AF 24 Y/VE-0/vy 24 YIVEYY/vE BA a
WWARVEEY A VYA EYA/SY 34 WYV R Yy A WHAREVVE A yaEv/er 3A b
sEIvLs/vy A SYIVEOV/YY A BYIVEVRIVARA  svIvEvV/aY A sA/vaAFY A L Ve eloyi g
SIVEASIYE 3A v/ Evyivy A £/ EAIYE 3A Y/VEE Yy 34 LAy/ay A a Loy
VE/-2ya/os 24 ARSI A WSS/ A YAER VA7 AN R )\ b

WSl ool SG aliBe sloge, jo Fls SO (gl pxe saias lid 55 B >

Al 39, S 50 bt sl lad o asls SO (6l s caims lis S> oS By >

‘S’J‘) ‘slh‘,a&w

odnlie S jolatlon . o i |y lasee (slod 13 ()05 loj (o ol & 5 dald (slayded Sl Cuowd (ST glayielyb Y Jods
i3l b zdl, L33 D 5 @ elagioll LuSie ol bt ol e L el eyubab ypm V50,5 4 enle g 2938 b 36 oo

A8l el yiel)h ded 5l

> s L

b o 5 5 VIS cleale S b os iE 5 38l (sl (3 ool gy o53y) (i csla Sl i) el ¥ S
ORIFBI L ord 8 g aald plad cladiges gue slagadld (oaled 2980 odalin & pshailen md o (L3 |y bz (slad 13 (6l
oSy Al o bajlod 4y & G 6Vl S5y plie s YIE (golo los oS5y (adls blod I aibly s (550l oo
ald e 0)53 ol b gl jlegr el Llod JL(AY JS3) s908 S 1) S5y Blod 1 el (35087 gloj 558 g5l jlowd
oanlia Undigei oja 3 e sl s (b gy (BT JS8) s 3 VIS oo ot o 52,5 S |y il i
5 bl s (gols sladiges Lol (Y 5 ¥ clilal) 53gr o b5 odgdmma 13 0y93 (slel b anli (sladiges 48 coglis ol b 3,5
oyt 555 4y S £ 3VL liliel YI38 (ol Jlog g a0l jlas acdly jlas j1(C-Y JS3) 05,8 e ¥ 1 a8 ljlitel a4 0 o,
(D= JS.s) aizsls



YEY Gl o) o lowd VY 5490

CWanis (493 g Pl dlomo

(Al

1)

Lt g%

(B)

1]

—l

FIAN |

oo (slod )3 (65105 0)93 (b 3o slaylass (g sl b)) @l A S5

S5 4G g Sy

S ysker 48 K95 0 15 (el Uito (65 9 el Uit (69 «Sligel o (LB LS5 5 o5 J5SUse (g L dlse lud sl 8 b

ool ol 0 DY

155,8 cow aligy) 1§l gamee (0 5y &1 yomie Al o Cales p3 LS 5 ) g g0 43 ls TVB-N lgis cos

pS Ver ppsS o YO U TVB-N polio alaly ol 3 .b] oo Olusy Jgamme cuiS 5 (SiU cpd sl pasls K 5l S5 TVB-N
JBas a5V er eS8 Lo YO LYY TVB-N jslie cogs cuisS olgie dp)S Voo pp)S Lo Yo BYS polie Vb cuiS olyie 4
s ool i BoY S5 50 o jolailen N g e B )5 s 5l lie 4 oS Ver pp)S e YO (WL TVB-N 5 g3
s 428 @ Ol [y TVB-N e (38 859) cul cdl (Rl sl sine yobo a (61055 0)53 Jsbo )3 boaiges TVB-N jluds

Joss 53yt TVB-N 50 D0 3l s 5 o sl 518 o 2eo5 5 dial (slaspusl ymlivals 4 e 45 g Spo clled bawgs



VEAT e g Sl g 810,85 5955 9 oS 5y ST ldle CulgS L jubad (U (g5l (&

i ) 8 slesd cpl 5 s 2L ySL L Gl cizmen g CubgS yut cale 5l 56 Wl oo 35 YIB s & s lojis 5.8
2l 51 oo 4,5 e jse (g5l ole S TVB-N jluis 45 13,5 aseie 15 plool 1 (Y- YY) Pratomo 5 Sahubawa Lewss &5
b TVB-N laie a8 sl oyl DT (Yeov) oSen o KIINIC (6,505 aios j3 .cdl Gioll pascie job 4 )& b
0)9> SRSl 3 PS5 Ve p)S e YAIBD lie & 093 it )3 p)S Ver  p)S e WIFF (e Sl ()l sladrslS ()l
265 TVB-N o8 LB ss )3 (651055 090 (sl b bame (slod )3 0dd (6,055 sals jlos sladises pols anlllas > il il3dl
izl )8 Joid LB edgazme )3V 5o, B VI 5 cloyii 408 (ol (slalo

lm.\“.J Q%—“’L\:&*‘Sl 4:]9‘ dlm&gylln (SoXdd uL».) /Wol)b L’);"I 9 03 ‘Jbu;.)% O?ﬁ'“’l'\t‘“;] u’b))‘ LS‘)? d).uo‘)b .\u....f]): )‘J.E.A d).;o)'l.\ﬂ
Ol pgue y3b & Lasra (5lad 13 (6005 (b o jle (oled )3 (6505 0393 plos 53 STy lin P il o Jpuanen S5
$lodiged )3 30T 3o 392 SV 05 YIS g gloyis )0 59l slyloss )3 ol 30 ) y2eS a0ld sladiges ;3 3Ty e iy
el gl a3l bdise ol 0 i a2 Oliee ol &5 4 g Boleg ol 0 CbsS i clile ) 6 WIg e plale cudsS (o>
MONtEIro (5,53 adlas ;5 .05 5155 y5uS sdlo iuigp 0,5LuiS b ok ié CaygSuns gl DY (V4 VF) 5o s Mohamed L
2 bl e 3l (Sloiges & Cums (S3VL (22 OpebienST (Sl LM (e 3 gl o S 3,8 )18 I (Y419) e
Aoy 4lolBM LM Iy 500 b o 8 (sliwly 53 ypmlipnsT liee 45 w0l las I (Y415 1)) San o MONLEITO (6,505 Gaios
ST 0) 48T Jod BB 2> )5 Lo (5lod )3 (5105 0)95 sl b ol jlas sladiges jobs adllas )3 b oo (il 38l e |l
il )8 Jod BB a> )3V 59, BT o gl yoS cudsS (ool (slajlass Lol wings (p)S ol o ()3T (Yl

295 5 0leS 05y VI3 plale cudsS b ond (6 5 el glaplad IS (bl b (e ame slod 53 ()l 093 shanl
azo gl s same 391 5l 5 Wlgs e 090 (sl 3 oLyl b Glise ol s 6 pSojlil log CRUIG Y/FA-Y/VY o oy
don JS by b i coleg I L 35 6l 0jg s 5o Tl gl gty sty cpmizmon 5 00 20 (e e 3 03
& kb 3 IS byl b e g SVl i a8 I (b b aald (la b Ll o Sl g 0l i al33] laaiges
(Y-¥Y) o, 4 Chang aayly copl o il sals gla s b LQJ L;\A:.,,n] Sl S iored g pH Olise gl b Wlgs oo 00
L 2y Olime 5 A8l e (b shatsel Sl oS5 b Vg & Lo (ASgn il e (lire (il L o8 il > Y]
Ly O e Stumed M (YN2) 1)) 5 Grispoldi (¢, 505 adlas > cdl il odd 6 sl 5 LusSsS slibil
55 w0l adlls 3 45 58 lsie olsice ol nl 03,8 IS e 03,9118 50 gl g ) Zskans 5 shsl egS S skl
Wlgiy g Sl 6)la S5 loj b 53 5 4Bl i yulad cldieal Sl (oS 5 &S ol 00 sl ylab gV s 4y ale CudeS 3058
I oioldl oad a8 pdad cladiges ;0 b iSL ,b oliwe 10 g 03,5 ealiwl olie odle lgie 4 ol 5 39390 disel (sladul § oS
S

bl b Wlgs o dals (sl dad > gl s lise (8l ialS et eV gesd 4 ale CubsS 13938l b ladigel B e
o yulad cpl 1 g 009y (V Jgi) o (18 (sl pulad )3 i Cag) (550ne (izmad Al odd (18 (sl b 4 Cod Ll ST 0
sl ol (ol el ol 35 17 (Y1) liSen o HADEN il 10l (slaplad @ i (55ie (B 5 555 IS o @
@ Wl 35 ol nl sl a8l IS (B Glie BNl Gloj SRl L bajless den pols adllae 53 038 (515 & 3
gy 5w e 45 oy yLis M (WWAY) ) an 5 yo0 ks () Jai) w5l (60055 0y93 b 3 b pubad by lie yilS s
oo o Monteiro 65590 aalllas (b o ili8l g B ke floj iul38l L Law gy dlgil calisee sladod b osd f 5 anli



V€Y ub‘.«m,c\ a)wc\‘" 092 uwuyﬁgfoglsdbw

Slise 6y B8be flos Lal3tl b 5 WM Ol e cilisee glasoyd sols slal o wals slasb 48 W5, (515 55 T (o)
Ll (6 yiaS g,

ORI D g A layiall hSe b (Lt GEalS epilad Vg8 4 VI 5 (o )5S imle S (9381 L layulad L el
015 (6)51,8 pAS 3,1 4y Cnsd YIS g (lojii 18 Slitlo S oy S, 3l (U Wl o 00d (8 (gloplad 1> oS L e aizdly
o il L el (b 4 WM @lisly jae 039580 b a5 03,8 5155 sladdlas 71 (Y434) o 18ea 5 Monteiro [ 1] sl
e g sellad ol L il daplad oles i)y e (B8l loj Gialidl b pols adllae j3 .l il56l D 9@ sla e,
93 Wil Olise Gl L Lgw nTig dlgnl (sl s> (Sl Cumnd) sia 5 dingy (i) olise & 50,8 (I35 35 1 (v¥ar)
e (LS )8k (loj g Lgw

asuie ol oM bl il o) Bl los Ll b colale cusgS bodd i g mls jlad cladiges s sl adls ol
oS 2ald (gl yulad 4 Cond 0ad (8 (slaylad 3 ojel el g 92 layel)l ol jlad gV ge)d 4 (liale CubsS (13953 L oS A
Clgda 13l (alo pab g 9 e 4 Wl o0 00D 8 ladiged yieS Cudgda idgs )10y 0 (e Clgade | aald (sladiges 5 039
Jass ol 53 omle ydy 00 oolitil wo > e 4y Wl go 55 VI ool (Slodiges &) Capmd (loji y3S CS (g5l sloaigas 5 yioS
b oje g b a5 05,8 5,5 I (WA e 5 (wme dlasly ) 55 ol oS 3155 5 4ddS liiss (3 (ol uls il
oS oly oLas DT (v V) EI-Sherif g aali (b 51 S (o) Line yob &y (sloyis 98 (alo uiSgy 0y5luiS doyd Vo (sols piiy
b pasubie 35 (5500 aalllae )3 .8l (I3 (b lan) (ol (S ST by a9 MBL 0955 3 b oale cubgS (L3S0l
030 pab (8l S5y pal ol g (slayad L (osled sugSumn (ygmeV 9058 )3 505 (o g S (g 0y8liS e AL &S
D sy als” S G

Sdo iy (HE 5] w8y 4 (e 53y CudsS Load (i b sl &S 3505 ploie e odel sy s elsly IS sl
VI3 ClS (sl slodigad )3 (S Clpds gy 0d (16 (glojlad (53 22 dald il (ool &) S (555 55k o
D92 yieS

‘53’3)-\5 9 M&“

ISl atles S5 g 0 (65365 (oo deme it 5 (lSla yoy (e o QLB oo 1 oS Wb e p5Y 095 51 (Bl
olf)lf p e ple L;'sl.ml)é dGT Ced blaisly Jle L,S)Lm Lo > u.gl.).)')‘ 5 FLe Ls)'f)n ‘_',L:wl d)‘”L;‘:S )Le(? OLA)'L» O])lfw.m
lise Jony 1S5 5 085 JLoS jekab (sladiged oy g and ) 6 San S i ST Gl ped ()5 (550500

o gibie
] 005 f:l:zc.'sl d)’f).o Qb’wl dj)9L35 e Hlojlw Jbo culos bojgp O?.‘

P

1. Neiva CRP, Machado TM, Tomita RY, Furlan EF, Neto MJL, Bastos DHM. Fish crackers development from
minced fish and starch: an innovative approach to a traditional product. Ciéncia e Tecnologia de Alimentos. 2011; 31:
973-979.

2. Rahimabadi A, Elyasi A, Sahari M, Zarea P. Effects of frying on chemical properties and fatty acids in fish finger
produced by Cyprinus carpio minced meat and surimi. Olum va Sanaye Ghazaei Journal. 2011; 29: 1-9.

3. Adeoti IB, Hawboldt K. A review of lipid extraction from fish processing by-product for use as a biofuel. Biomass
and Bioenergy. 2014; 63: 330-340.



VEAT e g Sl g 810,85 5955 9 oS 5y ST ldle CulgS L jubad (U (g5l (&

4. Statistical Yearbook of Iranian Fisheries. Iranian Fisheries Organization, 2022.

5. Noghani F, Zarehgashti GH, Saiefzadeh M, Moradi Y, Khoshkhoo ZH, Etemadian Y, Kamali S. Comparison of
qualitative characteristics of fish paste produced from minced Kilka (Clupeonella cultriventris) and Silver Carp
(Hypophthalmichthys molitrix). Iranian scientific fisheries journal. 2018; 27(3): 111-120.

6. Chakariya N, Small sized fish paste (Prahoc) processing in Cambodia. International Journal of Environmental and
Rural Development. 2011; 2(2): 36-41.

7. Mohebali M, Eshaghi MZ, Khorshidpour B. Effect of substituting sugar by date syrup and grape syrup on
rheological, physicochemical and sensory characteristics of Fatir bread. Food safety and processing. 2021; 1(2): 193-
218.

8. Ghaffari S, Hosseini SV, Farhangi M, Boreiri M. Evaluation of chemical and physicochemical properties of toast
enriched with silver carp protein concentrate (Hypophthalmichthys molitrix). Journal of Aquaculture Sciences. 2020;
7(13): 237-251.

9. National Standard of Iran No. 4179: Meat and its products, peroxide number in edible oils and fats. Iran Standard
and Industrial Research Institute. 2004.

10. National Standard of Iran No. 1028: Meat and its products, measuring the amount of volatile nitrogen substances.
Iran Standard and Industrial Research Institute. 2008.

11. Mohammadzadeh B, Rezaei M, Hossininezhad M, Barzegar M. Application of Inulin in Coating of the Fillet of
Rainbow Trout (Oncorhynchus mykiss) using Alginate Sodium and its Effect on Sensory and Textural Properties of
the Fried Product. Research and Innovation in Food Science and Technology. 2016; 5(2): 141-152.

12. Jeddi S, Jafarpour A, Yeganeh S, Naseri M. Evaluation of Color and Tissue of Rainbow Trout Fillet by Chitosan
Edible Coating Incorporated with Marjoram Essential Oil during Refrigerated Storage. Journal of Fisheries Science
and Technology. 2018; 7(1):33-39.

13. Dominguez-Aragon A, Olmedo-Martinez JA, Zaragoza-Contreras EA, Colorimetric sensor based on a poly(ortho-
phenylenediamine-co-aniline) copolymer for the monitoring of tilapia (Orechromis niloticus) freshness. Sensors and
Actuators B: Chemical. 2018; 259: 170-176.

14. Huss HH. Quality and quality changes in fresh fish. Rome: Food and Agriculture Organisation (FAO) of the United
Nations. 1995.

15. Huang L, Zhao J, Chen Q, Zhang Y. Nondestructive measurement of total volatile basic nitrogen (TVB-N) in pork
meat by integrating near infrared spectroscopy, computer vision and electronic nose techniques. Food Chemistry.
2014; 145:; 228-236.

16. Sahubawa L, Pratomo SA. Nutritional Composition and Consumer Preference Level from Hanpen Fish Cake
Based on African Catfish Surimi and Cassava Flour. 11th International and National Seminar on Fisheries and Marine
Science. 2022.

17. Kilinc B. Microbiological, Sensory and color changes of Anchovy (Engraulis encrasicholus) patties during
refrigerated storage. Journal of Muscle Foods. 2007; 20: 129-137.

18. Akcan T, Estevez M, Serdaroglu M. Antioxidant protection of cooked meatballs during frozen storage by whey
protein edible films with phytochemicals from Laurus nobilis L. and Salvia officinalis. LWT-Food Science and
Technology. 2017; 77: 323-331.

19. Mohamed GF, Sulieman AM, Soliman NG, Bassiuny SS. Fortification of Biscuits with Fish Protein Concentrate.
World Journal of Dairy & Food Sciences. 2014; 9(2): 242-249, 2014.

20. Monteiro MLG, Marsico ET, Junior MSS, Caliari M, Conte-Junior CA. Physicochemical stability of bread
fortified with tilapia-waste flour. CYTA — Journal of food. 2019; 17(1): 36-43.

21. Monteiro MLG, Marsico ET, Soares Junior MS, Magalhdes AO, Canto ACVCS, Costa-Lima BRC, Conte-Junior
CA. Nutritional profile and chemical stability of pasta fortified with tilapia (Oreochromis niloticus) flour. PloS one.
2016; 11(12): 1-17.

22. El-Sherif SAA. Evaluation of fish cakes processed from bissaria fish (Atherina hepsetia). Mansoura university
journal of agricultural sciences. 2007; 32(3): 2071-2083.

23. Umaraw P, Chauhan G, Mendiratta SK, Verma AK, Arya A. Effect of oregano and bay as natural preservatives in
meat bread for extension of storage stability at ambient temperature. Journal of Food Processing and Preservation.
2020; 44(4): e14375.

24. Chang YH, Chang CM, Chuang PT. Shelf-Life Assessment of Bread Partially Substituted with Soy Protein Isolate.
Applied Science. 2023; 13: 3960.

25. Grispoldi L, Karama M, lanni F, La Mantia A, Pucciarini L, Camaioni E, Sardella R, Sechi P, Natalini B, Cenci-
Goga BT. The relationship between S. aureus and branched-chain amino acids content in composite cow milk.
Animals. 2019; 9: 981.



V€Y ub‘.«m,c\ a)wc\‘" 092 uwuyﬁgfoglsdbw

26. Haber M, Mishyna M, Martinez JJI, Benjamin O. The influence of grasshopper (Schistocerca gregaria) powder
enrichment on bread nutritional and sensorial properties. LWT-Food Science and Technology. 2019; 115: 108395.
27. Ghaitaranpour A, Elahi M, Najafi MN, Mohebbi M. Studying the effect of wheat flour fortification with soy
protein isolate on quality characteristics of doughnut during storage time. Research and Innovation in Food Science
and Technology. 2014; 3(4): 307-316.

28. Coker OJ, Sobukola OP, Sanni LO, Bakare HA, Kajihausa OE, Adebowale AA, Tomlins K. Quality attributes of
cassava-fish crackers enriched with different flours: An optimization study by a simplex centroid mixture design.
Journal of Food Process Engineering. 2017; 40(3): 1-11.

29. Moeini S, Rahimzade E, Khanipour AS. Enrichment of Brotchen bread by fish protein concentrate of silver carp
(Hypophthalmichthys moliyrix). Journal of marine science and technology. 2009; 88-95.



Journal of Fisheries Science and Technology Y 4
Volume 13, Issue 1, Winter 2024 I\
Pages: 412-426 Tarbiat Modures

University

Fortification of Fatir bread with rainbow trout and silver carp meat and evaluation of its quality
attributes during ambient temperature

Seyed Hassan Jalili'", Mehdi Alboofetileh', Hassan Akbari?, Fereshteh Khodabandeh?, Yazdan Moradi®, Masoumeh
Rahnama Sangachini?, Mina Seifzadeh?', Esmail Safari!

1. Fish Processing Technology Research Center, Iranian Fisheries Science Institute, Agricultural Research Education and Extension
Organization (AREEO), Bandar Anzali, Iran.

2. Management of Fisheries, Organization of Agriculture-Jahad-Markazi, Ministry of Agriculture Jihad, Arak, Iran.

3. Iranian Fisheries Science Institute, Agricultural Research Education and Extension Organization (AREEQ), Tehran, Iran.

ABSTRACT ARTICLE TYPE

Aims: Purpose of present study was production of Fatir bread fortified with rainbow trout and Original Research
silver carp meats and evaluation of its quality attributes during ambient temperature.

Materials & Methods: Different concentrations of rainbow trout and silver carp meat (5, 10, ARTICLE HISTORY
15, 20 and 25%) were added to the Fatir bread and sensory properties of prepared bread were Received: 12 oct 2023
measured. Then, selected treatments were stored for 9 days at ambient temperature and during Accepted: 4 Feb 2024
th_ls t!me the quality a’Ftr_ll:_Jutes were evaluate_d. _ N ePublished: 20 Feb
Findings: Results of initial sensory evaluations were showed that the Fatir bread containing 2024

5% of rainbow trout and 10% of silver carp were accepted from the sensory point of view.

Results also demonstrated that the protein, lipid and moisture content of bread were increased

with addition of fish meat. Fatir bread fortified with fish meat had higher TVB-N, peroxide

and total viable bacteria during ambient storage period. In terms of flavor index, the control

Fatir bread was acceptable until the end of the storage period, however, the breads fortified

with fish meat were within the acceptable range until day 5.

Conclusion: Can be concluded that although fortified breads showed higher nutritional value,

they had lower shelf life than control bread. Between fortified breads, the quality changes

were lower in the bread containing rainbow trout meat.
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