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Table 1Study treatmentsemon Pulp Marmalade

marmalade bacterial concentrations
T, 10" cfu/mlLactobacillus casei
T, 10°cfu/mlLactobacillus casei
T, 10® cfu/mlLactobacillus casei
T, 10"cfu/miLactobacillus casei
c(Control) -
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Table 2 compares the average pH and total acidity in terfmactic acid (g / 100g) Lemon marmalade (mean +
SD) with Lactobacillus casei bacteria in treatments {TT,, Ts, T.) with density of bacteria (101¢, 10, and
10") cfu/ml after 48 hours of fermentation process and fa8-a&y period

s Y

o s YWC° sles 3 s Sl €A

Marmalade

T, T, Ts Ts4 c(Control)
day period

day 0 pH 3/44+0/0F  3/42+0/07°  3/41+0/0F 3/38+0/0f 3/37+0/0f
Acidity 2/04+0/07 1/99+0/06  1/90+0/42 1/86+0/02 1/95+0/06
day7 pH 3/42+0/07 3/42+0/07  3/41+0/76 3/14+0/0f 3/21+0/0F
Acidity 2/00+0/06°  2/00+0/06°  1/92+0/2% 2/01+0/02 1/97+0/08
day 14 pH 3/39+0/07 3/38+0/0f  3/40+0/0F 3/02+0/0F 2/99+0/0F
Acidity 2/21+0/0F 2/23+0/06 1/89+0/02  2/05+0/28°  1/98+0/0G°
day 21 pH 3/35+0/07 3/28+0/07%  3/27+0/03 2/89+0/00 2/85+0/07
Acidity 2/43+0/0F  2/29+0/06°  1/91+0/02  2/10+0/42°  1/99+0/00°
day 28 pH 3/08+0/0¢ 3/05+0/06  3/03+0/0G 2/75+0/70 2/55+0/07

Acidity 2/50+0/14°  2/30+0/06°  1/94+0/2f  2/11x0/02°  2/01+0/0("
Similar letters in each column are not significamdifferent (0.05 <p)

S WS s S S Sy SVl s S S gy YT
(P<e/o) .
Table 3 Summary microbial analysis of £ °C ls 53 106K 55,5 YA b g

variance cfu/ml ) lemon pulp marmalade
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- Mark** Represents a highly significant differen¢p<0/01)
- Mark * Represents a significant differege0/05)
- Mark nsShowing no significantp>0/05)
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Table 4compares the average main effect of
storage time on reducing sugars (wt%) Lemon

Pulp marmalade (mean + SD)

Storage time Reducing@r/100co
(days) sugar
Before 22/65:2/06"

fermentation
After 22/06:1/98°
fermentation

Similar letters in each column are not significantl
different (0.05 <p)
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Table 5compares the average effect of reducing
sugars on the bacterium density (weight percent)

Lemon Pulp Marmalade (mean + SD)

Density of(cfu/ml) Reducing sugar

bacteria (97100cc)
10" 20/50+0/58
10° 20/51+0/5F
10° 22/00+0/66
10’ 23/29+0/58

Similar letters in each column are not significantl
different (0.05 <p)
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Fig 1 The microbial population of lemon pulp with
Lactobacillus casei bacteria in treatmentg (b,
Ts, T,) with density of bacteria (I01¢, 1¢°, and
10") cfu/ml after 48 hours of fermentation process
and for a 28-day period

aJJJSL;}‘ ‘5UBJ.13 CJ‘J::;G By -Y-v

503 AL YL, s

G Oles ol 1 SKils i () Jskr w0 a5 L

lawls L Oga3l ooy b besls w5 s diSLl A5,


https://fsct.modares.ac.ir/article-7-10183-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-04-11 ]

J‘YLA)LA DL L;)KJA)L"ML_}:.{)/‘-;!LAGJJ) gf'li))‘

OLen 5 55,0k oo 0

paSladds 5 esldod oplcliSY ) SSgns
DIV aals Ko slags,SU sl 31 (wssY
S Gaed Vb g sy S Jel &I
SleSL bl &S 50 G (b s S Sosusn
23 Sumpe Glke dlge 5 A5 Gaae W 4 S
Sl s S LS ekl ok sed L VUL
[Ye]esls calas (V¥AY) (Sl so

3L By ks bl aallias mls el e
SEsmon AL S oz & (T Jl s 0L
Solwo s dsb oo sla sabpss s jsiols psbl sy
o el Y e e atls il slales
Ollas b oalie pa[Vus w3 s 5 5 pHs o
s a5 Se ke ST L oalie mls s Selol
Olpe 2alS  Cmge G5 sl Sy diy S el
el 0 sVl PH 0o 2alS 5 eiSUsl glans

S S o O
e S il PH e, g8 sl G s
Sl St Sledy 5 weaslel glad (SsVa
s Ja 5§ S g5 (5 e pedd SVl s
cfum  ~ib et s G sty
3 s 2o dals wal S 000NN
dsb o PH Ul 5 43 § il il s L 23 S
Gaae s 4 &S ol mals Vb S S
was Gl eSS dsb o PH Ol ssiSlsl glas
E I e D e e TGRS
Sde Jsb g andl Ol As S G bl S
23 MK win £ e Jsb s s ol sl 6,lueS
B m 3l e 8 Bl Rl e U5t € sl
Sbedis s by s S G el Y
23 e Sdre dlge 5 A G pan b S slag S
el s s oV s Sis Ll e ble Yl
23 G sl sSY A Olgee i 3L Sl 53
skl Slme a5V CfUMY S S5 LTy s
S ok s S edalin Sl sl 5 S mi syls 5 108
35kl d 4 a5 LV CfUmE (s oS5 LTk

YVe

3 sed b aVlesle 0diS LIS ey 4 S i
A5 sy YVIC slos 53 pesd ol SA 51 oy pasis
Ol 686 oS15 Gl bl 4 a5 b olkiS Ll slakd o
Ly G pme oins OS5 oS 3l 2l S L (glas
Jo o 0bey sa,m VLol 5 Lpe ol o LSS 50
ki sdalin Ky Slaxs oS Ll gladd G as
J&JASMW_;?&JQ{I;\JJL;-@&&E.@\
3 S b s eliStat gladd Ol JLalS dag SL
el azils I w0 5,10

SVl be s a8 Wissed OLCYNNY) Jle o 58l sl
S [o]ssi 0 PH oS s ()10 Oley e Ly
Sl S ol Gies lekd Cas 4wl 4 s b
033 S Wole (IS (b oy PHjm e als
sty el (ol

5 23S b 55 G SL M) O s Y-8
46

i3l ol 03 (I bl 33Y S s 5 oo i3 8\
w5350 4 .l 0l e3lizul (ke 5 s 3l ge )
SSgmsn Sbhels o 5V 5 SEFS
B el 0l (g 3 b 3 L e slsl ST
I ol andnd Olhw 5 28l (IS ol b pH
Ll el T sl sSY S Sl 03 S
oS1E LT s 53 G esloli sV dd ) Olss o 2
WS LTl 5 cl edd saalies Ve CfUM (s s
Gy efuml st os1s b Tosles ) cfulml s st
s e syl 5l iy BT sl s A0S p s 4k
AL WS L Th s s s Vel
Lo oy b S s Ol o wsia o) CfU/MY
el s adalia) el S gl s e Olel 3luitd
g b oMl st oS5 LTl oo 4 53
lsles aes L3 3l 5yls 5 LI Olojle 5 lkal J> o
53 5 Bl Gl s by Ssesn sl St Ol
Sl S Ol 51 EC sl s IS wia Ll b
Calaa(\FA i sder mls b oS il Al S n
@ Csles 53 e 55 YA Jsb 55 Olaj 50 4 uidls

Gl SL 5 e O sap Leds s JB, O s


https://fsct.modares.ac.ir/article-7-10183-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-04-11 ]

W‘\'\)ﬁﬁ,&‘\i 092 c-\V o)Lo.::

sl @L-p_}f)l&

growth of probiotics. Fifteenth Iranian
Veterinary Congress.

[10] Hosseiniparvar, S. H. Keramat, J.
Kadivar, M. Khanipour, E. Milani, E.(2007),
Optimization of Enzymic Extraction of
Edible Gelatin from Cattle Bones Using
Response Surface Methodology (RSM),
Scientific Information Database (SID) .mjlh
Agricultural Sciences.

[11] Agurre,M,. and Collins, M.D,. (1993).
Lactic acid bacteria and human clinical
infection.j.Appl. Bacteriol.75:95-107.

[12] Homayouni Rod, AS. , Yarmand,m.s.,
ahsani, m. r. Azizi, a., (2008),Increase the
viability of probiotics in ice cream Fravyzhh
by microencapsulation. Eighteenth National
Congress of Food Science and Technology.
Science and technology park Khorasan,
Khorasan Razavi Institute of Food Science
and Technology, Iran.

[13] Aguirre-Ezkauriatza E. J., Aguilar-
Yanez, J. M., Ramirez-Medrano,A.,
Alvarez,M.M.,( 2010) Production of
probiotic biomass Lactobacillus casei) in
goat milk whey: Comparison of batch,
continuous and fed-batch
cultures.Bioresource  Technology.Volume
101, Issue 8 Pages 2837-2844.

[14] Kun, S., Rezessy-Szabo, J. M., Nguyen,
Q. D., Hoschke, A.,( 2008), Changes of
microbial  population and some
components in  carrot juice  during
fermentation with selected Bifidobacterium
strains. Journal of Process Biochemistry, 43,
816-821.

[15] Mokarram, R.R., S.A. Mortazavi. M.B.
HabibiNajafi and F. Shahidi. (2009).The
influence of multi stage alginate coating on
survivability of potential probiotic bacteria in
simulated gastric and intestinal juice. Food
Research International. 42:1040- 1045.

[16] Mousavi. ZE, SM. Mousavi, SH. Razavi,
Z .Emam- Djomeh and H .Kiani.,(2011),
Fermentation of pomegranate juice by
probiotic lactic acid bacteria., World J
MicrobiolBiotechnol, 27, 123-128.

[17] Ashrafi,f.,(2006 ), Microbiology Practical
, Ahsan Publishing, First Edition.

[18] Saxelin, M., Mattila-Sandholm, T.,
Saarela, M., Satokari ,R., Tynkkynen
,S.,(1999),Comparison  of  Ribotyping,
Randomly Amplified Polymorphic DNA

Analysis, and Pulsed-Field Gel
Electrophoresis in Typing
ofLactobacillusrhamnosus and L.

YV

Olyme .23 8 513 oA .Uf\‘vc’C sl 5y s cela
el g sk (.SIJJ ol g LSl glans
S GSL bawyg A3 G e adas OLIS &S il

Al e

gl 1

[1] ISIRI number 3684. (1995). Institute of
Standards and Industrial Research of Iran,
Glucose syrup- Specifications and test
methods.

[2] Salajegheh, F., Moeni, S., (2002),
Optimized for use in the preparation of
various factors rose jam, Journal of
Agricultural and Iran, Volume 33, Number 3.
420-413.

[3] Egbekun, M. K., Nda-Suleiman, E. O.,
Akinyeye, O., (1998), Utilization of fluted
pumpkin fruit (Telfairiaoccidentalis) in
marmalade manufacturing, Journal of
PlantFoods for Human Nutrition
(FormerlyQualitasPlantarum), 52(2), 171-
176.

[4] Fu'gel. R, Carle R, Schieber. A,
(2005),Quality and authenticity control of
fruit purees, fruit preparations and jams—
areview, Trends in Food Science
&Technology, 16, 433—-441.

[5] Licciardello, F,. Muratore, G,. (2011).
Effect of Temperature and Some Added
Compounds on the Stability of Blood Orange
Marmalade. Journal of Food Science. Vol.
76, Nr. 7.

[6] Randazzo, C,. Pitlno, I,. Licciardello,
F,.Murtore, G,. Caggia, C., (2013), Survival
of Lactobacillus rhamnosusprobiotic strains
in peach jam during storage at different
temperatures. Food Science and Technology.
0101-2061.

[7] Mortazavi .S. AS,.and Zia
alHaq,s.h.r,(2006), Citrus processing
technology and byproducts. University of
Mashhad.

[8] dadvar, p. Diani, a. morvad, m. Gholami,
g., (2000), Determine the in vitro
digestibility (In-vitro) lemon pulp treated
with Saccharomyces cerevisiae. Journal of
Islamic  Azad  University  microbial
biotechnology.

[9] MarhamatiZadeh, H., Yqgtyn, AS., And
Ja'fari, AS., (2008), the effect of whey on


https://fsct.modares.ac.ir/article-7-10183-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-04-11 ]

J‘YLA)LA DL L;JKJA)L"ML_}:.()/‘-;!LAGJJ) g;'lf.))‘

OLen 5 55,0k oo 0

[22] Institute of Standards and Industrial

Research of Iran, Jam and marmalade and

jelly jam. ISIRI no 214. ISIRI; (2013).3rd
revision

[23] Saidi, sh., Hashemiravan, m.,
Noorbakhsh, f., (2012), The growth of
probiotic Lactobacillus and
Bifidobacteriumlactis in orange juice, the
second national seminar on food security,
Islamic Azad University Access.

[24] YahyaeiSoofyani, z., Hashemiravan,m.,
Pourahmad, r., (2014), Study of production
possibility of beverage based on probiotic
fermented mixture of malt extract and red
fruit juices, Food Technology Master's
thesis, Faculty of Agriculture, Islamic Azad
University of Varamin.

YVY

caseiStrains.Applied and Envirionmental
Microbiology.Valio Ltd. Research and
Development Centre, P.O. Box 30, FIN-
00039 Valio, Finland.

[19] Yoon. K., E. Woodams and Y. Hang,
(2004). Probiotication of tomato juice by
lactic acid bacteria, The Journal of
Microbiology, vol. 42, pp. 315-318.

[20] Vinderola, C. G. and J.A. Reinheimer.
(2000). Enumeration Lactobacillus casei in
the presence of L.acidophilus .Bifidobacteria
and lactic starter bacteria in fermented dairy
products. International Dairy Journal. 10,4,
271-275.

[21] Mortazavian ,AM,.  Sohrabvandi
,S,.(2006). Probiotics and probiotic food
products: Ata, 20-45.


https://fsct.modares.ac.ir/article-7-10183-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-04-11 ]

JEST No. 67, Vol. 14, Aqu 2017 ABSTRACT

Assess the viability olactobacillus casel in fermented lemon pulp
marmalade

Shirpour, M. '® Mahnaz Hashemiravarf, Rezvan Pourahmad

1. M.Sc. in Food science and Microbiology, Fac@tyAgriculture, Varamin-Pishva Branch, Islamic Azad
University, Varamin, Iran
2. Department of Food Science and Technol&ggulty Of Agriculture, Varamin-Pishva Branch, Ieia Azad
University, Varamin, Iran
3. Department of Food Science and TechnologyculBaOf Agriculture, Varamin-Pishva Branch, Islam
Azad University, Varamin, Iran
(Received: 2015/12/26 Accepted: 2016/08/09)

In this study, for production of probiotic fermedtdemon pulpMarmalade , lemon pulp
MarmaladeWas produced by using of 50% lemon palh 50% sugar. Adding gelatin, sweet whey
powder, and dried milk (2, 5, and 10 grams, re$palg) to the pulp and sugar mixture increased
protein content and enhanced growth and viabilitgrobiotics. In this researchactobacillus casel

was inoculated at bacterial concentrationsof 10°, 1¢°, and 16°cfu/ml, the fermentation process
took place at 37°C for 48 hours, and the mixture @waluated for a 28-day period .Factors such as
pH, acidity , reducing sugars and viability of piatic bacteria properties were studied during this
period.Data analysis was conducted using a coeipleitndomized design in a 2 factorial 4 levels of
density of bacteria(10 1¢, 10, and 16°% cfu/ml and factor holding time in five levels (28 days)
along with control, with three repeats done. Duffieignentation while the pH value decreased and the
amount of acid increased, During fermentation, mlmer of probiotic bacteria survived in all of the
treatments after fermentation because of the useigdr and due to the presence of nutrients in the
marmalade, The superior treatment With the bacterial concentration of Stfwml, reached the
standard limit set by the Food and Drug Adminigtragfter the marmalade was kept for four weeks.
In all, results of this research showed fermenteabiptic lemon pulp marmalade was a suitable
environment for the growth of lactic acid bactexial functional marmalade production.

Keywords: Lemon pulp, Probiotic marmaladeactobacillus casei
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