VFAA g 0T o5 @7 o let DOI 10.29252/fsct.16.11.02 Sl mbio s ke

R soke

ST 19 9 SWgng 9 Sloowi )  Dgol 9 Hlow
S g o T 9B T (oot S 38

"o e eslide ST Slies kol NIy

Il e ol ST oS5 (5 oy e s undign 03,8 L5 ol )18 st gl 23l )
Olal 5 oDl 3T o200 53 15 Al ¢l s 5 ke utiga 05, 5L20ls =Y
Ol 52 Gl S8, s 5 Gty M mbs 5 psle dign 03 8 (653 (gmtils Y
QAN 0 25 pds Gl SA VY 1l s fy )

e ASK>

ol b glal 3l eslinal (N game pl i 250 5 sdaeslge e gra (6513 3 Dl sl slos Jlesl o gllaal S S 4 a5 L
ol g s b il s 3 Sl ol slgty Jgmame (A4S ol 53 i Oak b 5T 5 bapedlSls S (s3ladlad b g
arsn V0 glas) gl by (aids £ ke 4 uprdr w3 4 (5bo3) Dl ol Sas 93 3 eslial b pacl (sl gl (S5
Ao Yool jonas @ ) D sl sSY 5 I bl sSY S SN 50 005580 L (akda Ny Ddaay FaAS TV GOS8 e ped
0333 P s i) 5 45 S sl dalr sl g el PH (S5 slag S Sioled il agf (Ssni 00l Olssa o 52
s god S 5 kel PH S5 5y o 8L el 2 Ol 5 o3l by g Slaiime S edunsOlis s Al el 55, £0 (616K
S5 0L e A3l s sls DL Al Lpy w3 sSems 5 oS p Olos SIS L s u5 Llpme 35K sl s Sl
5> ol S ol Wl A S a5 LS she il S s O S e (RIS Sl O gl sl s
5 b Sz Sl Sy plo Bim b5 (079 SGgmsp o SL Sloekis M b gl b hss @ odd 5513 Ssms 65U

A slgl des gl 3 Jgame S Ol geay VL e 3Ll

Dl S s S s A ) a0 315 S

a.alizadeh@iaut.ac.ir .o e

\o



le.ﬁjj“{}} LA&J}:.:JJ.! Ls"L“"L’)JJQ}"p\)'e )Lq..:.? JS‘

Ve o G S 55 2 5l b S S L
(=) b oty b o sl hls 5 ails lie
il ety Sl 5o SIS IS5 S el ene 55858
O PH Ll o 55 Gesige a5V B Y) L ol S o 5
33 Gl oS5 o3 essa s (Grsrede a3 VYO VL les
s Ol iy el (S 5 3503 (6 508 oIl ek
O Gosisn Aty YO B YY) jomis sy g5 S Jl 2 o5
e Ulsea odsl ol e Caslie Ll l s
e Ol Sl 5 ed Sl s Sseg s S
Sl St L sl sl ol b S S s
03,8 oo S geass 03 1y b Shsdis Lo s ide
L5 5 S s el e 2 Ses s 4 e

DY) 55 e S5 57l slos S
sl St Glr Jl g Olpen o) Vs
slye opl Gpme 3 Cossdos Kiledis S pnd S 2
o0k b Jsads 5 s e ol b
5oge 3 oslinad 4 Vb GlolE 5 b sl 53 IS
sy 00 b sl odd el 2 gladle bjs Sl
sphploml Sl o n 2 I S Y e
S eln) Lagdie 5y 5l e wie st [VE]
Lobm sl el (2SS el b (Al e e
By «Bg By By clisls 51 o puies slis Jylos
S e osare sl sl oS5 5 C b
Gl Sy bl 8 op A58 SlS S 5 bl
ol s Sy 5 (Gl s A ol RS S Sl
Wibie 5 SIS oK 5 o4y gyl il
5 orb pedle Slmge 5 oge Supd imen [V 500]
elod lp O3 3bal 5 VU ndy Jdse (osllae o5
s 3550 Y oo o MG b Sl S 4 ksl LS|
O aSosba [WV] Slead fts Ssmsn OS5 Gl p
ropblsSY Sl eslizal LYol e 5y OLSGs
S sms g a1 p 5D sl iSY 5 phd sl
3 Sl skl sSY B sl iSY 5l sl b
Lsged My Sismsn oIS Ol pn ol sl Sy
o Sl eslizal Sl (Vo0 V) Ol oS eemen VA]

Shoslinal b Siss  galde A5 4l o Ol poay g 52

1

dads —\

sl Gz 4 oob) Sl bl ol = s
el odel gy b Sladss ol e S
Al Gl (b L L lieslse s sl b slalie
izen Vo (g Shas sl S35 L 5 dolize slalde L wlis
Ao ol Lge ogr g me ele dalid S be
e A L pel S oMol nl G54 s
Gblie & Ol o dax OF 31 & ol gl o
A gdl 3N e ol Sosnin 5 SSsmsn
ol Ll AL 5 Slosart 555 1 s MO Slidow
B Y] ol ok ol S 58 5 S s ) el
PR ON Gl s o8 w2 b 5l S
Sdd 5 2l as ol 5 0 dypdS
ke Sl LSS e
L8 57] b o bS5 o

S 8S 52 D sl sSY 5 pa B sl Y
4 2l N pame 3 ealind 350 S smsn glag SL
ey pa 8L p Bl skl g e et
55l LBl e 4 36 & fo] cul (g)les!
PH & s W Jaomd 650 ool iomen [1] 230
cled Sl 5 Sk Skl oplaly s el ool
el SY G S e 4 e Sl S s
515 (S 5 U sl sSY s [V] el VL
S sy sleda 2 slaesysT 53 LS g 3,00 2

o2 pdes Cwdl

dood W5 Cdb 5 e3p LS ol 5 zie o Sl
I el Sl S35 cp Fees AL s (YL
Lo nocdls 4] st AT cesls 4 Ol
Mgallr 5 sl e sSsSshlo] (LSt 31 glags SL
5 ommlsSSs (Sopm sl 0 Vo Ceslie o e A
[Vo] 48 4l gladaome ples 53 Sdlad 5 A5 (o ool
5> Cele it (5 a5 (b (slaesssT b s W nslia

LN 5505 05l eSS I
e 85 il e e S esle (S sy DS S
oans 53l Sl b s S5 ol Dl sl
Olge Sln prsmsdle llss sbml Sl 5 03 55158
200 L3 sl 4 U5 dlex 0T 5l S Xs
s S 5 ek 503 b o3 sl VY 5 Y]



YYaA B AN 092 Qa1 OJL&-A::'

DOI 10.29252/fsct.16.11.02

Gl b 5 psle

Lhui':jj K] blj.c -Y
@ﬁ%j ag 5o oolaiul 3,90 slge VY
e OBL Sl ele Olssa s G ol 2
O3l 0l B o genl a5l day 5 U3 5 0is S ()l =
3 et A3 (GOIAESS (e gondos 455 0) Jlaniy (sles s
Sensus ) awo,5 40 oyl 4 s b (el oo ga) o g
rosbelsSY ol 8L Glaa e 5 (e H5iS
PTCC1608 15 sl sisY 5 PTCC1745 ot
ol a3 Ol o 5 oo glatass Ol
(23,5l ealimal 5550 S s
S g o] M5 s Y-
o3le Olgea (Ol ) oo SLL e ol 5 e sn
el Gl o 6l 35 15 eslinad 3, ol
225 S el iy 5 S p bl ol e wiles g5l
(G 035 35 5 68ty DT L i Sl ey el
ALl (el b omanl gladiged s3leeslel
b Glhe skl Gl Sl el ) da Gillas
CiS Lasen 3l o5dd Sla i IVl g el 41
Obsen Jol Jsloes s eslizal ( BHLB) Loses (5550
ety 5 o o3ls JUl ST 5 s ses (e CiS aes 4
0 gl s o godn a3 TV Glos L3 el $A I YE
wele Y8 oS o 2T 5l aedS s JLY Sl ae s S
w6 (ks 2 53 A5 1" Usles) (650 0 el s
1255l ealial 550 b iged 4 038 Wl g 5 A
© P Ss desn ¥ pasie maw 53 gl ren
s god O gl oty 5 04 8 LN gy pa T (a5l
Memmert) s lecp 53 A3 > b edd o msn ol
Jlesl 5 aid> £ Sde & gk a3 A0 gles 3 (OWJT
e T les g3 gl b W oaws Ly O el
A el alds Ve ey S A STV 5L e g
Jo 2l gL 8L slaase Sl 4 s L [YY]
Oseel ol S Ay el A Ol oo sy il 2
S5 Ol sl S ey S sbe TA] s S ol
ol sl (S 55 S s cJames Slos B O
45 PTCC 1608 _isls sbutiisY 5 PTCC 1745

\V

Gk D] dsls S1E s 350 s i Shskids slad S
Al 3 op S5 ASlsdds GG S bl e
oo ol b lis gy A5 & 530 sl s Ssks 5 Lals
WSS g a s Sy gl s L sl sSY Slesis
e 1LY ] o ol el 5 05nST (gl giomn as
s 5 Ll 5 0 gl sty Sl e e a5
Slye Sl U 7S B S (Ab sk Al IS
2 Ssesn S SL Gleky Olpe a8 5 (las
2 JB A Gl e, [M] aas 55 J e
GV gles Jlesl Js 6505 baeilE 15 Soo (g5ladlas 12
A 5 sAreslge S5 g s 2 Mael S O gl ) sl
e S ol des 5168 3,08 e L plddesle sla s
(s Pt LS (Glosgd acmelus Ools s 3l w Ol
Sye0 oslal Ky 5 e Sluad ey 0Ad 6, 50s
s W oglales s ol dulp Jlesl uaes {YY]
2 s Sab Sl ke poedle S5k sladls
b 1 SlS 5 ol 03 S sms 0B L5 o ool
b ediS G pme 5L Ll I ey Al e 5 BB us
St b edd corpe sl Bl b nb (sdieslse
S St G 5 osed] Oslisnl 5 o5l
Syl SOl et PSS ) el 4 Ol e 45 Ly,

[Y¥] 5505 oL
Fa ISV AL (sl Jald Spol B L gl A
5 oS 038 b b 53 oS Bl 58 K N0 b
ol lslse Slas 3 Wls s 5 e3p se el
Syl p iz i Gillas S(555ba sy, JBa ol
Sl S Ol plsesec] kS 1) S
Sldlas man [YE] ol wily Sgels O 5 i,
Sl 5 Sl b gl b Gedls 45 el sl 0L LS
S Ol S s s [ V0] (ol AL slasy sl
gl ol OF Sl ol ol [Y] 5 e 500 (SO 3
Jslte Gl sled Sl Gl ol 4238 sl 6
oz ol 5B el S5 s 4w p LI LSL
SSsman S SL Sledis  Spelp slbed sy
S S5 5 (paledl sl sY 5 S o sbnli55Y)

A g S a2l 3 a5



le.ﬁjj“{jju&ﬁﬁjﬂ Ls.’l.ao.,\.:)fg:)}.p\).e )Lq..:.? JS‘ gl)@jdlj.u LS"\'“"J"\“““';"‘:'LQ]““

52 bdsas Ol OLL S an 5 el IS Wb S A3 A A1 Ol 0ri0r i b Szl Ll
LE G 555 80 Side o g a3 £ gles slaye [Y] W Gop maeact iy 4 2 e

seed (gam 3 Ve gles 5y g cell VE e @fn;j
Table 1 The combination of treatments

Sample Treatment Inulin concentration (%) Probiotic Bacteria
T, Ultrasound 2 L. plantarum+ L. casei
T, Pasteurization 2 L. plantarum+ L. casei
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Table 2 Effect of treatments on the count of probiotic bacteria (Log cfu / ml) of carrot juice during
storage time (mean+SD)

Sample 1 Day 15 Day 30 Day 45 Day
T, (Ultrasound)  14.240.10 ™ 14.47 £0.14 13.54 +£0.33 ™ 12.89 £0.10%
T, (Pasteurization) 14.49 +0.38 ** 14.68 £0.33 A 11.69 £0.08 5° 10.86 +0.09

Reported values correspond to mean + standard deviation. Different letters in the same column and row indicate
significant differences (P<0.05). Capital letters indicate storage time effect and small letters indicate treatment
effect during storage time.

Table 3 Evaluation of probiotic bacteria count (percentage of colonies) of carrot juice during
storage time

Storage time Ultrasound Pasteurization
L. casei L. plantarum L. casei L. plantarum
1Day 50 50 50 50
15 Day 35 65 50 50
30Day 65 35 50 50
45 Day 65 35 50 50

Results are reported as the mean of three replicates.
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Table 4 Effect of treatments on pH of carrot juice during storage time (meantSD)
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Sample 1 Day 15 Day 30 Day 45 Day
T, (Ultrasound) 3.84 £0.02 *° 3.72 £0.01 °*° 3.72 £0.03 °* 3.62 £0.01 ©°
T, (Pasteurization) 3.86 £0.03 *° 3.75+0.01 B 3.74 £0.05 ® 3.69+£0.01 B°

Reported values correspond to mean + standard deviation. Different letters in the same column and row indicate

significant differences (P<0.05). Capital letters indicate storage time effect and small letters indicate treatment
effect during storage time.
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Table 5 Effect of treatments on acidity of carrot juice during storage time (mean+SD)
Sample 1 Day 15 Day 30 Day 45 Day
T, (Ultrasound) 0.58 £0.02 ©° 0.76 £0.01 *° 0.76 £0.01 *° 0.93+0.11 4
T, (Pasteurization) 0.58 £0.02 0.62 £0.02 0.62 £0.02 0.90 £0.01 A

Reported values correspond to mean + standard deviation. Different letters in the same column and row indicate
significant differences (P<0.05). Capital letters indicate storage time effect and small letters indicate treatment
effect during storage time.
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Table 6 Effect of treatments on soluble solid of carrot juice during storage time (mean+=SD)

Sample 1 Day 15 Day 30 Day 45 Day
T, (Ultrasound) 9.50 £0.01 *° 9.50+0.01 *° 9.50 £0.01 *° 9.30 £0.17 A
T, (Pasteurization) 9.00 +£0.01 < 10.00 £0.01 10.00 £0.01 9.20 +£0.01

Reported values correspond to mean + standard deviation. Different letters in the same column and row indicate
significant differences (P<0.05). Capital letters indicate storage time effect and small letters indicate treatment
effect during storage time.
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Table 7 Effect of treatments on viscosity of carrot juice during storage time (mean+SD)

Sample 1 Day

15 Day

T, (Ultrasound)
T, (Pasteurization)

25.07 £0.61
25.73 +1.90 A

20.87 £0.42 3
21.93 £0.31 5

Reported values correspond to mean + standard deviation. Different letters in the same column and row indicate
significant differences (P<0.05). Capital letters indicate storage time effect and small letters indicate treatment
effect during storage time.
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Table 8 Effect of treatments on organoleptic properties of carrot juice during storage time (meantSD)
Sample 1 Day
T; (Ultrasound) 4.12+0.53°
T, (Pasteurization) 3.16 £0.47°

Reported values correspond to mean + standard deviation. Different letters in the same column indicate
significant differences (P<0.05).
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Heat pasteurization has undesirable effects on nutrients and nutritional value of food. Ultrasound
technique is used to degrade microorganisms and enzyme inactivation that increases products shelf-
life without change in nutritional properties. In this regard, this study aims to produce synbiotic carrot
juice containing 2% w/w inulin as a prebiotic substance and two probiotic bacteria, Lactobacillus
casei and Lactobacillus plantarum using two different treatment methods: thermal (90°C for 4
minutes) and sonication (60°C and 37 kHz for 10 minutes). Probiotic bacteria count and viability, pH,
acidity, brix, viscosity and sensory properties were evaluated during 45 day storage time. The results
showed a significant effect of the type of processing method and storage time on the probiotic bacteria
count, pH, acidity and brix of samples. The effect of the processing method on viscosity was not
significant while, viscosity and brix of the samples reduced during storage time. The results also
indicated that thermal method reduced the overall acceptability of synbiotic carrot juices. Considering
the degradation effects of heat, synbiotic carrot juice treated by ultrasound with maximum survival of
probiotic bacteria, acceptable chemical and physical properties and high organoleptic scores was
suggested as a functional product.

Key words: Carrot juice, Inulin, Synbiotic, Probiotic, Ultrasound.
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