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Table 1Study treatmentsemon Pulp Marmalade

marmalade bacterial concentrations
T, 10" cfu/ml Lactobacillus casei
T, 10°cfu/ml Lactobacillus casel
Ts 10° cfu/mlLactobacillus casei
T, 10’cfu/mlLactobacillus casei
c(Control) -

S, SL ws, Glp abe gl YV-iV °C gl
S Sl T sl s5Y oyt 5 S n
£ dsb oo oy Gl sSB v Glp boles e
18] s i £ “Csles L oy 4 axia

W ga5-¥-Y

SV Al lag S 5 oled — V-T-Y

C3y s ey o e gbadde Soled g @
S eslindd SPC 2, Gb s 5 olisl sl
e 3 S e, bl ooy s 4 1CC o3, oyl
S ey A wu; OF (55 p okd izl JSTMRS Lo
Jize YVOC LUl & o, CiS lass 0SSt
sy L Las (S Wbee S les ol s cel Y 5 L
Ot S lawg celu YE 51w 038 A, gla s
iy e 5 (V) daly b b S sl S8l
A 52 S Sl Sope 0 plg se 5 S
Iy ]as ol (cfu/ml)

(APRVAE

oSt WSeX IS sl = fuiml) 23 e s 5 S sl
<3,

Ll slaus 5 andew! « PH (g 8 03100 —Y-¥-Y
oS

SAT- Juo) s PH olSans by witne ,5b 4 pH
oo YY) as eSSl (Ol i w2002
PR E VI PSS IVA RPN W WIC S SR W AP P %
GASeslul gl (b ¥ e W)l Ky oS s
oS Ll glads o, Sl l[YY] s eslinad SV

1. Standard plate counts

yv

ik g 4w g5l oale] —Y-Y-Y
Low ;5 PTCCL1608.565 o slls5Y (g3l b
e 4 WOC 108 wlses S gles 3 5 =l MRS s
bl sSTY 3l 03 SIS 4 (sl A8 plnil elutA
e Y0 g s bazele YE CiS 51V COasd> 05
(oS 5 i)t sl YOOC sl s aids o
CLeis 5 s alss gl Sl [V0]us Gerber
SLeiS 4 (L0 VN Lzl JsmdS 0355380 L 6,3
33 opd geidS s wslel L5 A e el Jled
Y8 S 0 il o A CC (g e el slae 55 S
aas Je gl Lus S = Ye°C gl s axsla
Lass 40CC & wele Y& S 510 CC 550> Lo sSL
Wl oS alie Bl 5 ekt mil bl ol MRS
03,30 s a sl [N (oo alm o 28) ws (5108
O350 03l Olaabl 5 a5 50 lags SU 51 ST gla IS
MlS Ojen b azele £A CiS (ol ) 8L slad sl
aiels s oS8T MRShow 5, 5 A b s
Ol 55l sS3l 55 5 A oy WL ey SIbI s
S cele (A s 4 YVC (Memertow ;L. os s
G, 4 @l s Joo ool 5l Sda A el
D ss et s, 56 s Sz
ur,ﬁs\f,l,;f edli-Y-Y-Y
S5 dbs s VIl S a5l o S il g
Lozl 55 80 SR el g ol ol olin]
s il (o efuiml st oS
L& o jmass—E-Y-Y
LSSl @ e Slhes pll 6l 1 bjles
DAl S ab as Jiw el $A s 4 TV Cles



JYLA)LA L Jagwﬁwbﬁy&ub.b) g}"t'.',))‘

OLen 5 55 0 o 0

wded 5 PH Gl Sle aslie () s & a5 L
oaia Sl (slaals s Oge5l s b beesls e
2 352 V10N Lajlag adS o (6 Sl ad sl PHOI s S
sdalin PH Ol 53 (silsme (28 Wp) 68U il )
WS s e TasTaTiglls o (P<t/r0)as
PH 0l5e 5 (sils sme Ml (1250 00" cfu/ml s,
Lsls Olis Slaslest =l O/ 0 sl il 5
56U WS ol e iS5 PH el oS
03 andel Slas Ly (P<Y) sl LB hk Ol
s 03 bl alS ajlad sl 55 s 02550 sBOL
35 SIS ania Jle s TVE los o e el $A
@l il ol cd8 L el Ol dC gles
Wl fals (ool pme sba Oly 28U PHOws
ol boas S e edaline (s> 53 oS b0kl

el 4l malS PH ¢ a ol

Table 2 compares the average pH and total acidity in terfhiactic acid (g / 100g) Lemon marmalade (mean +

YWl 4 ol e sjlilkal s Klg s, sb
SAIEEIES
bl Jobod 5 w28 5 ol b —E-Y

YIS 0 5l s eilly Jebows slp it eslinad
6\“‘5 .L.a Q}a)T Jflj) “ LAJ.iaL_.A Al e:LCMr‘SPSS

V..w) 6‘1.:.,\;.)\4;: MUJ 244 M)} QOC]G.M DL U‘Qb

A oslizal EXCEII530 0 3 51 55 La s e
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Aoy pod I YUk PH 5wyl VY

J" B i) vvCe ‘SLeé PL) J:.dé' cslu EA J"
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SD) with Lactobacillus casei bacteria in treatments {[TT,, T3, T4) with density of bacteria (101, 1¢°, and
10'9) cfu/ml after 48 hours of fermentation process and fo8-a&y period

Marmalade

T, T, Ts T, 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+0/0¢
day7 pH 3/42+0/07 3/42+0/07  3/41+0/7¢  3/14+0/0f 3/21+0/0F
Acidity 2/00+0/08°  2/00+0/06°  1/92+0/2f 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+0/0F  2/10+0/42°  1/99+0/00°
day 28 pH 3/08+0/00 3/05+0/06  3/03+0/06  2/75+0/70 2/55+0/07
Acidity 2/50+0/14°  2/30+0/06°  1/94+0/2f  2/11+0/02°  2/01+0/0C"

Similar letters in each column are not significamifferent (0.05 <p)

s lagSL o ol pmdllS Ssli (5,1
(P</e )

Table 3 Summary microbial analysis of
variance cfu/ml ) lemon pulp marmalade

Source of variatia Degrees c Variance
(SOV) freedom (3]
(df) .
Effect of bacterial 4 730749
(T) density
Effect of storage 4 146/59"
) time
Interaction effect 16 75/49
(T*2)

- Mark** Represents a highly significant differen¢p<0/01)
- Mark * Represents a significant differeigee0/05)
- Mark nsShowing no significantp>0/05)
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Table 4 compares 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 significgntl
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 ofcfu/ml) Reducing sugar

bacteria (9/100cc)
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 significgntl
different (0.05 <p)

Cou g G domS -t
Jsb 535 s adoml PH Sl jiso\—£

SN 5 o
e &S St i 5 o O g ¢ oY) 038 Glsl L
A el S Jelse p e SIS LS 0355
@ sk 270V B PH s s s bS5 2
SAlS e SU A, & A asie ks ol Sl el
G MK 5 e b s |y andeud i 5l 5pH
CekS 55 e e Obey J S el ol ails JUs
© byl ol Jeol Do il She Ay d e

ol DIl JI o cldd W5 s bl G s

el sod b Vol s S Comar Sl (V) S
oS ol BA Sl ey (G sl sY (5 SL L el
bl sSY o3 Olsee 25 IS 555 YA b
Ol g el 4Bl 2alS Ol e & S5
AL WSl LTy w0 by G epllsY
S oo VUMY (g st (ST 6 Tl s+ cfu/m
ol 03 S Iy 2alS YY) Gy s 5wl ni Ve BV
05 S sl ySY Ay Ol 5 (ool g D
6L WS LTy Sl sls sy TV B VE )
@il Al YA S, 5 b YV B Ve 500 cfu/ml
53 sed b Vsl 53 BT sl 45V Sleokd ]
C2iS LYY Sy, UMl st (S5 LTy ks
sleediy sl o3 ol YA G5, 5 al el Ol
LTs sl L3 sed QI SVlesle 55 5l e slsl 5
PR IO PR ISR SR Re (1)) ERC AP
Al Al oS Ol @ VY 5oy 5wl WS el VE 5,
LT2 Sl socel il (ools ome 288 YA 55, 55 5 asly
cfuml s st oS15 4 Ty g ) oMy g st os1 5
I sl Y Slaodi Olgee YA 55, BYY 5, 500"

el o ile sl

Y4

Bacteria count(cfizimni)

1/00E+10 —— &
1/00E+09 — L_-—”u"-—i : -
1/00E+08 ° - . b
1/00E+07 = : . :
1/00E+06 \"’"\ =il
1/00E+05 N c el
1/00E+04 T3
1/00E+03 | —eT4
1/00E+02
1/00E+01
1/00E+00 |
day0 day 7 day 14 day 21 days |

‘ day period ‘
Fig 1 The microbial population of lemon pulp with
Lactobacillus casei bacteria in treatmentg (b,
Ts, Ta) with density of bacteria (101, 10°, and
10" cfu/ml after 48 hours of fermentation process

and for a 28-day period
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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, respalg) to the pulp and sugar mixture increased
protein content and enhanced growth and viabilitprobiotics. In this researchactobacillus casel

was inoculated at bacterial concentrationsdf 10%, 1¢°, and 16°%fu/ml, the fermentation process
took place at 37°C for 48 hours, and the mixture ealuated 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 coripleitndomized 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. Duffeignentation 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 tfwml, reached the
standard limit set by the Food and Drug Administragfter 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 bactexra functional marmalade production.

Keywords: Lemon pulp, Probiotic marmaladeactobacillus casei
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