https. //fooder.areeo.ac.ir e colw Z

FOODER
AERI

g i e £oi

O ot Slo 33 45 v (3 loowii 359 308 SO T 399 9 Wl i (w3

T 8l9y pa e ¢ ¥ Silote S

e 5 65,5Le8 hjgel 5 Dliios 55 e 0550liS cwiige 5 (£3 Dliiod ity pimehy Hholiel 5 gele Cte 8 G oSS 4 Y 5 )
Ol sl «65,0laS gy g Shipel Dliis lojle liwsr bl (xelo

VEVN Ve by g,B VBV ENY Syl b

oS>

SL,I55 D90 0 g (Alise adgl dlge I &5 Coml e gl )3 Bpaany g Kedguil b (Sudle SO A pw
o3ke (3! 3,013 399 (359 LB g 9B (2> BB Ylge ol 3 edliiw] g &S pw (wiulwSTs a8 Al )5 ool
WE (539381 S Sure dge g B peliy g Ly g dinel (gLs! (BT jundgs S wilo (gdde Dlgo 3939 IS & Cpizmen
ol 8 0o 3 s 39u0 00 48,5 5y A5 (5103 51,8 1l 39n i 033l (2 YL b (5145 o 0SCuT (g1t ol 5
g Mlgi 85 g g Gl (23 9 Wiile (Jaalpud b JSII 51 o 51 o 9 Jaotd i1 g e Lol 45 o5 iy il
b loys w8 s (Giloh et o Iyl ol odlisw] (o WL w8 ao 45 @ dagd L ol el gloj 51 gyl ol 5o
Yo g¥e N0 Ve 0 CE L) g pwr pesnnr log , 5w 31 03] b ( J9ilil s (o2 04 g €0 (Yo Yo Vo) clacdale
Yo sbd ;0 L yuSUgiwl (5 yr0 40 (093 Al po 45 9 Cd )5 Wygo (Celw AT g VY EA FE) Cuo 4 (i) jd o5
IS (5590 8t Ol 00 (g2l 33 33,5 ok 59, Sl ! 4 JoUT 1 (53192 08T FY Coite d (wgmmbad y3
A 13905 oty 9 B paKilo dum e (5139 9 i o3Iy Ldoxi g ay 350 od1d g (6 58311 pmosd (ylondly o Seiunlaaw! o
Joill i €1+ ol yariaw] sloys 0,5okS ) 5145 313 (s (3uios g i 23l EXCEl 5 SPSS 13800 5 51 cusi
CaddS 31 ¢S] oSS Al 1o 35 Cunl 0w Mgl Ceelur AT loj o 43 (9 o) a0 yd €A D90 (pogld U
Qe /0 ppos ylosily b (5535 sorn) Seitaslotpmsl 303 VY U a6 pao i) € 3905 JSI ylim0 3 53, VE G IY
Sl 03,5 adgi o 43

,3056 ch“ MSJM: 4Lo)> :‘Subﬁ" ‘slboj‘,

(27 09 SebsS 9 YTAD a8 (L VA - i i
Sl @Al eI ekS Lo GBS YYFD sy
S5 eSS )3 TS Yo v e Sl e Loys i oo
05 Voo amgii o (Zaid & Wet, 2002) WS s oy
a3, 55 3,50 5 5 5l aoys VO UYLy Lo ys
(Al-Farsi & Lee, 2008) wiS oo ool |, JLS,5 5o

3G ae eimed oge ;00 L awlie o by

doddo
Jga=e (Phoenix dactylifera) L ,> <s,0 oguo
Soys olide sl aileysls (sl )9iS 55 (ot )5
(22,0 7 B V) jod 5l Sy g Oliaens S L > ogee
IS al QTAS Gl alizes Sase olge ¢ boywliyg
ko Gl uis 5o b slalde o Sgdie
FA- JE, AV 50 BT+ s a5 Il S e

http://doi: 10.22092/FOODER.2024.359191.1338

Email : leila_behbahani@yahoo.com 1) s 805,55

© 2023, The Author(s). Published by Agricultural Engineering Research Institute. This is an open-access article distributed

under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/).



https://fooder.areeo.ac.ir/
http://doi/
http://aeri.ir/Main/Index.aspx
https://creativecommons.org/licenses/by/4.0/

0£-£0 Lo | VE+T Glimne s sl / YO b ylouds | YV ala/ il @slio owibige oligioes

a1y Jobl sl anld o oSyl (pgs al> e
U5 s 4 b S lgil 08 o o] Sl sl
ouls aSlils Jlogzge Lolh 0,5 awld jo o>
JSbl 5, Sl desl (g0l j poolite wiilgs oo 25 i
(Joyeux ) oS adgs lacsl pi 4o S99 LS 5 500 4
etal., 1984
b yp Dlasly 5l oslawl ow)p candllas () 5l Gon
ol b Jaame laie 4 a5 adsi Gl ol enal
4 OdeiSu g9 g Loy paiSadgs a4 YL 05y
g gete alitee slans,s daiale;] o cwlyl ol

Bbigy 99190
hedsly ol e Ghly sleyz il sl by
lpoolital gl U g 4 Loys anains slaolS)lS
039 b (6 eSS wgamabio 4233 VA (sles yo iules]
Ao )3 p)5 ¢/ At (59 9 )5 MD 390> Loy 5o

g2 (oS (S o)) Lo
W ol Lo (sloogae 10l posinsl SloyS o lac dand
2 (V) Shie ST L5 ony Sz Slebad 4y 5 655
Blo o)las 0l 50 lac jugend a0 Ve gles
a0 Ve gl o sid > gl plel 5leslaial b ol
Qe g Fe Ve Ve o) Jlas 050 slacdale &y ugndas
285 Ladss (as s

Ay glal>yo 90 ez w50 ()l peniasl o5 e
oo bags ol a4 s BB laaid hos (V) s
(M) 5 G o ll @ p )5 ) Oliee @) 538 2lel
Tesfaye et al., ) o ;:Sbgiwl wg Jobl gumlans]
.(2002; Solieri & Giudici, 2009
oyl o oud Blo ojlas I i g0 tpmess w3
EE S IR~ PRESCRPRRWIFY N JE RPP- SVt I g So v, ')

g prmrlog ) Bl gl jodeo (139381 b ogadas

Y7

SBsdr 5 g el § o e ¢ phand oS el

Gboori & Krepl, 2010; Al-Shahib & Marshall, 2003;
.Mrabet et al., 2008)

sl S5y it mlin jl sdnl Cavsds slaas w
ol galidee Jalge )ls (olite (olond 5 (S
009, 9 O5eeST g 0B Cbale e Gl g e Lo
WIS oo F S ol S 5 0dsT S eSS
.Ozturk et.al., 2015))

P olie Spw o g @lod Sl Sy (o)
L clic a0 a oo oo lid g a5, b anlin
AL S5l sl 5 5059395308 ¢ L8 LS 5 s
ool 03,5 S ) (6 i Shitel e S5 9 oo yhas
5 Sy 5o Slg oo Jldgm LS 5 il s 4y
. (Basiri, 2022) aily azisls 9,15 s Lo glsil Loy

ol 1nj Sl 550 (2le (G398l (ormb oS
oo g ase] slaswl dadloimg S 0ile (dae olge
wle sdieps Slge g (Suxe g g Lagnelig
S sle WSS, (B g (b Dl S deadss) S
3O i 9l 4 ol 5l .(Guerrero et.al., 2007) co!
(ol Olye 4 S 5l Ol slaSin B el
PYIE XL YU S FRRIEL SRR TV R WP R VKV S S P g
B auo,s el wlgd ol .l 00,5 oo ool Sawies
Sl g doleS anile rogee K00 jedS ogas o
«(Silva et al., 2007) a Aol dals U,y «sseS
adl «(Ubeda et al, 2010) o> ¢4 S oo
Sossou et al.,) Q»L’UT «(Ameyapoh et al., 2010)
>l olaiole;l (Kocher et al.,2006) ,Sis 5 (2009
W

alp e a8 el Sl ol 5 Joloee 45
loas (ol al> 5o 50 058 o0 a5 Slal> 1o 50 (S

2 gdbioe bos JPbl 4 oo Joo b s LB



Ol yorinnl Slo 3 oy (2 lioundoS 348 (S Sirg 9 MgF oy

b dbre a3 Gloy 550 0 ol Situlasul b
S ey (o3 0351) Soial wl 5 J5ill 0030
L Jgibl 6,5 adg @ o ad g Stlagenl b JSII S
L8 51 (6 yegeS sl &0 45T 0 iy o STl
A el 8 e Joill L

doosls Juloe g 4y 525 )2 Excel 9 SPSS |l531e 45 5
s oolitl JI3ged sy 5 baeSils anlie

o g s
VOIY (o> ojlae i FIYe Lo, @ AU yuoss
Sl 0 55k 5l ndy Pl sl Slge ((G35) oy

Sl Caws 4 ] peria]

4 gl 53 BB Aol 5 O/OY o0 T 45l pH
(o>l $39) oy /Y= [FF 51 Sowl sl (lgie
Gl sre gl 135 0905 0 )las PH Aol 4y (g5Ls 09
oadgs sl (010 ¢ O FI0) oo byl adgl pH o
Wlg5 o digo e Ll a5 Sl 5l as samlive Joibl
Bai ) wao yialS |y (5,90 40 g a0 1,8 ,Sbces | et
ey yetre g A8 adel clale 40 o Sl (et al., 2008
o, YO U A 5l pn cdale o b aad clale o
0L olel jede 5 ol il bdiged 0l ) p
O9) ogdwaz )0 Vo glos jo (ool (S39) w20
b oals pass glao,las ol il (ke olge (3438
GFA jo g assls plas |y auads st cud b celn ¥
Ao, VYA -V 4y el clale sSTas 4 celw A7
APIY < B ADI V) 003l Vb diosw, o2 50 (S8
Ao Yo bA ad clale soguse o (o0
O JSs) sl Cawd @ (o>l 559)
4 (o> ($39) 2o ,0 Vol ow Slale Cgllasls S
aS a8l pl .(Ndipetal., 2001) cewl (g joml jLad o

Yv

)8 olazel L g gy yes 6l b 005 il
Converti et al., 2003; Aranda et al., 2011;) s
490 Feor 000l e o lac (Kumoro et al., 2012
aS ps b g 00,8 5wty il 4280 Ve Do 4y g 4dds (o
Gy b L e SiS g, LY ) s Cos 4 ab
w35 IS4y slacs L (Hutkins, 2006) o gils ol sl
SU ST a5 69k 4y Wog sliSailas g S5 oad
SG Olsre 4 lBls L3 lag Sl o s )0 eSS Sl
2 By S (Sl 5 (I 035 LG o IS e
IO 3 S A eailendl W8 oy e a5 0l aid S L
Ao, 10 5l S 4y Sl oailendl 5 sozx>] (S39 Seoyo
D92 000y o2 (39
st oot oS jud & 25

sbaigel 09; mble azie Sl slealal o
Jlossn Goetaytle ol Seadile oud s
29 B ol ce s 5 0g olpl colo 5 Lol
Sl ldiges jlald a8 3 Ja s asdo Ve oo 4y adds
38 pdy Pl sal> olge 5 PH (S sl (ns
Ol S 8oyl 5 S Aol ol eolal gl 5 S
L oo S g 0 Yoo o/) ool o lailinl Jolxe b
Sige a4 @bl 5 2bl Gl B8 S pee 5l ool
PH 5l ool L laaiges PH o e Sl a laie
A (6 35 030l (L o Lo £ Jae Metrohm) e
oSl Atago) yiegiS 3, L s Plol sel> slge ws o
5 o3Il arl G 9o J13 (b9, b JS B 5 (e
.(Dubois et al., 1956) o
o g SN JibT Gl o (rnd

zoe lgial )3 Jolome (Joilil (6565 o5l jolare 4
sols ylid sae .o eols HIE T g0 g ISl 5 4y
Jsbl (5,90 50 0l (5,0 cllooly guw JSI! Lo g ool
Jsbl Jlade bl (elo jo 2dlp ) Sl a5

1 Sacharomyces cerevisiea



0£-£0 Lo | VE+T Glimne s sl / YO b ylouds | YV ala/ il @slio owibige oligioes

a5 Cewloads )5S alie gy, S oo SV Sl lead]y jialS 4 e ojlac clale iuli8l a0

o) e plesdly sl oY ey o (2led slabal, A pliioe slaagh @i b ogd oo pess

3,15 8529 et sla Jokw g 0,lac adol clale g (Sis Bai et al., 2008; Arroyo-Lopez et al., 2009; )
(Borzani et al., 1993) o o)l callas (Attri, 2009; Kumoro et al., 2012

|) yaa S QLA)' o)l..a.c i cdale oS ols QL.,.» BUEL N
100 -

80 -

40 -

20 -

) it (bl |
fermentation yield (%)

0 T T T T 1
0 10 20 30 40 50

Ol ol slo 2 5 slae Chle

Estamaran date syrup concentration

cwgmadas a3 Yo (3 Joilil adgd lime w1 boys o ylas clale J1-Y UG
Figure 1- Effect of date syrup concentration on ethanol production in 30 C.

a3 Yo glod 3 gmedki (yloj g pedte CAALE I AU ylgis 4 oyl poxinw] Sloyd ((F59) ey V0 o laas 1 Uil wdei =Y Jgua

Table 1- Ethanol production using Estamaran date syrup 15% (W) as a function of yeast concentration and
fermentation time in 30 C.
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24 48 72 96
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Abstract

Vinegar has long been used worldwide as a basic seasoning that can be produced from different materials.
Many reports have focused on the antioxidant activity of vinegar and its use to lose fat and weight. It is also
one of the superior food additives as it contains different nutrients such as carbohydrates, amino acids,
peptides, vitamins and minerals. To produce vinegar of higher yield, substrates with suitable amounts of
sugar should be transformed to ethanol in optimum situation, then acetic acid should be produced from
alcohol using suitable aerobic microtrganisms. In this project, Estamaran dates due to their high amount of
sugar were transformed into vinegar in two stages. During the first stage, anaerobic fermentation of different
concentrations of date sugars (10, 20, 30, 40 and 50%) to ethanol was carried out using different
concentrations of Saccharomyces cerevisiae (5, 10, 15, 20 and 30 g/L) and ethanol concentrations were
measured in 24, 48, 72 and 96 h), then, the aerobic conversion of ethanol to acetic acid was accomplished by
Acetobacters in 30 C for 21 days. Data analysis was carried out using SPSS and graphs were represented by
Excel. The results showed that 4.3 liters of ethanol with a purity of nearly 48% (v/w) were produced during
96 h from one kilogram of date fruit. In the acetic acid fermentation stage, 4 liters of acetic acid with a purity
of 6.62% (v/w) and fermentation yield of 90.5% after 12-14 days were collected.
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