Iranian Food Science and Technology

= ¥
Research Journal K@Sﬁ
. ‘

Vol. 13, No. 4, Oct- Nov 2017, p. 637-646 o

il lie asbuo g pole (letidgy 4 i

Zhgirds 637-646 .o 1396 (LT - yo & o lois 13 als

J:"AJ}‘.’. GU"S i
9 b s s Sns p b o bl 5K 56 ) 5

b Gdd g

gP LRIy “alygmler 2o -t Al 56
130410829 134 5
1395/01/15 - 3 o

2>

M geme 9 a3 sal>yo (9 (b cnl Glpl )3 sl gl lobune slo)9uiS' oy ey b8 J) (o)l > JSUI g Sle (Sdys

oo 6 (b3 el (Sa39 )3 (o 5 alordsSazed So Sy 2 Ld 0ped b jSls (3Sle B gl cul 53 39500 a0 g2 e
o 5 2 Lot 0,05 100 450 575 25 50 4,50 .25 4 75 0 & 100 (slacuas b cle isyp adllan (o] 3 b5 oy 650
b gy S pge5l 9 SPSS19 lidle s Ly 905] glts b 2 (60855 0o B o 1 lndiges s g aliendsSesed slo Sy 5 2
g Lol wis a3l (p>0/05) s salive aslllas olo s Jobo ;> Wndiges Jolo ols o3le g PH e 55 ()l gime i 3b L5 guls gy
3o B 3als diges g Loys 0y doys 100 diges ;o JS 23 P<O/05) cuils 343 5 ime 3] anls diged b bndigas oy )

b8 15 bl dandyge dld diges > g ndiged duis | s Loys 0y Juo )3 19 ()l diges jub (om0l 3590 55 (P>0/05) sl
0y Juopd 1D (o9l slows 1 s on 5 cuslis el Sandyr 59y (aslasl il cdle Sande 13 Loy 0yud b 5,8l 0jls culs & dn g5 b

D03 odlaul 5,5 Sol> diges gy Loys

s> Sl gt (dlo s doyd 0y )5l (1550 [ galS sWaaily

5 305 e et 35Sl b Yoo cdlo Sirgs (2004
2 (ol oo Slas sla Shs (el 0aiiS oy S lgieay
ol gl ylon b oMo SMSke 3 L bl s 4 L
09 gl 9 SIS daw Gl g (Blo (ol slud (g3 )Lis
A ;503 (g9l pae cobs 4 Mo 18l gy 0594 &S
e S9lie) sbapingh (NIPESS g solaidl Jlus
ol s 55 oS s el b 350 cambin o354l (530
5 o sels 0aiS oy s 95 wlswl (Foulkes, 1977) el
Flso alanjl (o )lgS 0)50 (b 03)5lyd cuaS baos  SsS>
58w u:).i;b oJ._Mfu:)uw Lol ds ob)sl)é J.Jy & Joy),o
58k a5 cusls a5 > b (Tharp and Young, 2004) 3L .
2 Slelyd oy Slas sla g SUuS oy b LED y 0gMe
S8l il pllin (giluige & bgye oA )L
0155 U5 pne Uil o J o oS3 5B S5 orbs 2 ogllaols
Hegenbart, ) 3,5 s 5 ryivypn (g5 slacysgions 5

doddo

Pgdice Bpan (33ska (slay9uiS 5> S g lo (Sandys

Sl S B pae (8L e Jds 4 page yiie
sloygdS ) Ceizmed WS (e ()093 (S (o Sty
bl o I Sanbs Aidl oo ggime (ST (slaSandyr (a3l
=0/5) JsUl oS (U 112 5) L) ISV s a4y JSI) glgimo
o Sy 29 o s (0 015 51 y208) JSU 9 5 (0 112
(59 9 s S )lon I ceslos alox I slgd IS g
el e and !y (Bamforth, 2002) 5,1 o pé ¢ ol peo
Je 500 @l jl (LS (Jg 25800 odlitul g2 cle | Ygene
Briggs et al., ) s’ o ookl 35 poSyomw g BV )bgls a8

0aSCiil glint wlic g psle 05,5 lutils 5 43| ulis)S cus ey =2 5 1

S Sy pole olStil s

(Email: Homayounia@tbzmed.ac.ir : Jstus sxiwyg = *)
DOI: 10.22067/ifstrj.v1395i0.51604



1396 o, = po 4 05lesis 13 Al vyl 1l 13 sl g pale lecddss 43 oo 038

WU 5o laalllas )3 .(1389 ()L 5 (sonl) 390 gllan
ot o 9 (S Sl Sy 2 b oped b5 (Sl
3 LS (e slagygejl gl (p 855 B () 390 £
2 obiime y5U 003 1D (8l 5 0o )3 50 o b (50l oS
Al dges L dualiio )3 (IS (hpdy 5 8L ipab las (S
(1384 < Lod,l s 265) (p<0/05) o aslas

oSl laieds boys oyl eslawl Sl pols imgd o
o (Sandy (o g (2leordsyid S Shy 2 o) 16 9 S
b sl sindy g aald clle (Sandes ol (85 518 (o) 290
Sla Sa b 3l G s agd Loy oy jl alisee glacaws
‘120 ‘90 ‘60 ‘28 ‘21 ‘14 ‘7 ‘1 LSLM)S) ) olo 6 [SRVESE] 6.)\4.}93
LSy oy Cax Wdigel 3l 9 43 554505 180 5 150
3,5 oolatwl s g (olowdsS 38

o9, 9 3150
L edle by cilisen ladiges 255 5 odlitl 290 dlga
o ool (1) Joso o aals cdlo Saniy g loys oy
Ladsises (obod dgh (sl [yomo 3w G117 )5 0 s o>
23 B wgr o)3 99 ogls dan b s [, 51 edlicl

Sy Jomame (10227 S yy o PHEAO) Lo o) o s55
A oolitwl adiges 1g5 sl oyl Ol s

(1996

3 6529158 wae &Y guaxe 5 (Phoenix dactylifera) L s
38 o 0 ol Loy olas 1 Lol clood,gl b .l o]
Loy> oy .(Barreveld, 1993) a b o boys b g Loys mlo
asesyd aS 08 s S, hb bde mle 5l cul o)le
il Clles )b 5l o3 13 39290 Jslows dlge 48 gl Sl
e YU (5,51 L alice osle Lays 00 )] 0 sty
iy S 5 piomen g (Sine dlge LB ke Slang S
laisig,lS o Lo Joib Ly lbpusd (SG15)) 5 sinal oty Sl 1555 ]
1ile Lol 1l ) (8 Lo 00d ool 5l 42835 adly e
L e & ygm0dy (5985 Loys 0,05 (AbbEs et al., 2011)
(o e (2B laggea¥ed (B > (93958 plsiea
Sl 4385115 03wl jg0 0308 9 Lye Ol gy o o Sy
S5 5 5959, lays sdac slacl)iung S (Barreveld, 1993)
Al-Farsi et ) 59 0 i ladl 5 bawgs Sl & &S 28l e
by 4 5L e 39359,8 (al., 2005; Myhara et al., 1999
(Mayes, 1993) 550 ojdsilio (195 515 (l33l 5 g
whe glaodygld 5 Lo i 0yl oalaiwl dise; jo (guin cilalllas
L e ple 18 iSole slidllas 5 .o &85 &0
aS ob li (B pols s wyp gl SIS 50 @y
oy b Y S ol bl gl ks 1o 50 (1Sl
Cdly oy g e Slaob) ) o s (glaygsl &

o 3 o o 8 s il Suo 3 b Cllo Sandyd g 48l Cllo Snins s (51 0Lkl 3 y90 (gloys 5paad 5 5y L oo =1 Joi

L byd o b

Lo

0 412 2/5
0/625 315 2/5
1/25 21 2/5
1/875 1/04 2/5
2/5 0 2/5

Loy 0 paad 22,3 75 b cdle Sy

Loy 0,paad 22,3 50 b cdle Sy

Loy 0,paad 2253 25 b cdle Sy
(3,5 ) ol Slo Sopuigs

Lo yd 8 0,3 100 L b Juwmiyy 1

oglBsow N

4 doS ) Wil oo Sglaie )l g Loyd 0y S p aS Ty 204
iy s ) Adlae

(2) Jort

Joe) il edslcumsar) Loyp 0yud (o ypedX Loy 0y (S
XL ) 5,80 (o pod X5, (oS0 = Loy 0y jlada X (1
395 oo 03laiwl ey g0yd 1> &S 5,8l Hlade

st 1L &S Log oy Lo 0l o (2) Jgop 4 2y b
o 390 ol oy jlade loa B oulS (0l 5,8
2,8

L b (3Rl sl piY Loy 0 jlade dploce

Ol (1998) Ll San 5 BaldWin by (o ywd a5ls
sl 08By 35 05 Jge ) Bl )L ddlae

T3 + (55415) 0174 + (5,5W) 1 =;,5 L0 alslae (1)
(555 55)

0y )3 39250 (SLaAE Mo)d Sl ool by Lojs 00 (o e
b wgi D5 04 (65505101 oyl b dpad GBI gy a5 Lo 3
g Loys oyud 38> Jlade 0] Cands gly ol cawss (1) Jgod
o3l (1) g 3 8l 5o S 5,80 b ol (28 il



639 .5 olmnisS a8 o Ty 2 Loy omih b 5yl (03Kl 136 ouiy

EBC? Lig) 5l clle sty 53, g pmSojll el 1855,
9y ol 3 el (g yagish ySl a0l R EBC (b, b ool
oyt Ly g 00 (550 jll y2ogil 430 gy sl o wiged i
ol (White, 1995) 1] o cunsdy 5 dae 25 sae > oyad
3L WKs3000 Jue S yogibg il 5l ool b Ladiges
M 430 zoo sk 3 1 el col (g ytoiden 10 Jus g (Sl
b (6 pSo Il

o (Jamigh o (23]

Sleoaiadg oY g mme s obj)l jslaieds Simghs cpl o
o (S pele oSl ayis 0uSisly l neddMe L goiily
o Gy (ome 2l plol el bl a5 8 s ges
plagl eyl g g ol ool (5 5l aw 5as bl
S S olsul slajlas (ainejys piY hje—al (L))
2 bdiged .adb &l a8 Sbj) gl iy 3 de g0 (sl S
4 Wdg ol (£ )18 50y (Bolal odydw dliel b &S il gl
938l ael iy 4L (a8 o)) aud @l ol )]
Slacionsd &S oS Mo doliiuny 1> .88 plool ol S Oy g0y
S yp a8 s atlgd o131 5 g sasesh igel o calisce
el (Slad (SaiS el « ) ol cdle Sunds sla S
oobdo jloslarwl Ly 1y 2s 5 IS (Spdy 50 culadyd g s
25 e il o Sy 1 o 4 o8 03 i g
WY

o3y g kol Jowi g 4y 320

2 JgSl b 56 plosl S5 w3 apislesl (poles
duglio (gl a5 oLzl Waosly LT gl 8ol WalS 2,k 5
A ol Mo )3 D (gl ime a1 (SO (905l 5l pSSlie
o3l sl pudlly SS9 )8 (9031 | s> 25 @l (s sl
03l 19 a5 i SPSS 58l 15 5l gl o Lol LT el 0
YRS

pH
pH 1390 Jl—M’ 2279 o)lQ_A:" 4 UI))I u_Le ))I..\)L.wl uuLw] »
25 ho gls e Sy PH .05 o3l Lials 3/8 4 ladiges
‘28 ‘21 ‘14 ‘7 ‘1 dlﬁ)a) ‘_,’Jo ).) LO)> D)AM’ M).} 100 9 75 ‘50

3 European Brewery Convention

o (Samigi lgi (g,
byl b oo g oo 0y 5B, 3 o Saies ans
bolbe Ol L g a3 cog o5 3)ly cdle 288 plol tatodons
3)ly sy S S8 dlse sy als S5 Sl ey oS
S 0)ly e s b 1 Tl Sl sl dlge g 45 5o il
opl 9 0905 le 453 90 oee OB slod piSTas s ogn
oy Ly Lijlos g (sl b 039381 Sily g 0aiS gy el o
4 100 lacums @ Loy 0pd a5 )L yo y dloje cpl 3 Loy
e A 3ol 5,5l L 75 425 50 450 25 4 75 0
oy SSb 4 g ke SSU ol > 4> 90 sgus clo cuyi
gy B39 4SS (L8 Jole )3 o5 (g > &5 A5 S
g 04b 0283, )l @le i3S HE VL > JYj mle g 038
adspo ol 5l ns oy 38 o 3 5 @ 225 95 ) T (sles
Sy o 3 g b 48,8 55 52y b g osd (Blo (slailid 5l
T a Sy e a8ls] Sy g (il bl )3 5 00 SO
2 Shdy colegyd b aelas 38 590 1 pH g w5 sl
29 0y syt she 320 (V5 (Lol L) ey sl by
4285 30 e 4 3,5 lo a )3 70 glod 3 gulio il o5

b 02 ygisly

S5 g Loy oy (sols 0B S5 slaroyn b e 4 colesy
PH Sl s dabl )3 .0 agd Lo oyub doyd yao (g9l Hlass
Lo sdedys ous sba Sy 9 JS 45 ol 48 ¢ Jglone dal> dlge
5150 120 90 60 28 21 14 .7 1 clajg, 1o oo 6 e o
05,5 (655051 180

losisSy 3 olgd (2L,

1390 JLw 2279 o )locis & olpl (Lo )kl ol 55 ipH
G PH (6,8 03l001 i ooy il 3/8 0 7 5 laciges pH
o PH lawgs 91386 JLuw 2280 o)leis 0 )l Lo 3, li5keusl
5 plol el el T66 Juo 2

ABBE Refractometer yios 51,38, jl [ Jadomo dols dlgo
o3kl Joloeo dols 3lgo 655031 sl liudSil cile 2WAJ
ojlasd 4y olpl (Lo 3 lubin] b by Saubes Joloee dols dlge .o
D¢ odd i 6 59,1390 JLo 2279

Gb S48 5 Lol B (g uSojlul g 1S W g Ll W3
i gy 511386 Jls 2685 o)l 4y 1) Lo 5 kil
A5 oslatl usz 9

1 Wort
2 knick



1396 (b7 = po o 0,leds 13 Al vyl 1l I3 sl g pole slecdgy & pii 0640

Al Jols PH s audalls 5 00 i csal o (9,800
el Gaig (5)beS a4l b olej Job ) PH yoiipas
L slaas Lo 00 Sl ol (e 5058 53 45 00p50ly
aS aad o yluis g odgy gl Sho S gy oddodlitl
by > PH Ll osllacl 5L ys 00 b 55800 05Kl

2,8 e sl e

s .ol osd o3y s 2 Jgas > 180 4 150 120 90 60

S mme gls )l ole B Ly a8 cunl oyl odims i
( p>0/05) sis sablite Lo jlos PH 0

9 3039 o) (ol ol 4 (2012) (l,\Sen 4 Hosseini

90 091 00)S0 (£ puasd g 39 ol S L cdle JSuudel diges ;o PH

10 los o Jool8 y5bay pgliaygisly 313 o5 Gabofl ol

Ay 45 ¢S g 390 oadplul 4ids 30 e 4 5,5 e an )y

G195 0lo 6 e yd Cllo (Fuaigl diged 5 43 PH (1Sl -2 Jouia

180 150 120 90 60 28 21 14 7 1 5,/ (£)loyd ot
378 378 379 379 319 379 379 38 38 38 %100
378 378 79 HT9 19 379 Y79 38 3B 38 %75
378 378 79 79 9 379 379 379 3B 38 %50
378 378 79 HT9 9 379 Y79 379 3B 38 %25
378 378 79 79 19 379 379 38 3B 38 %0

Lo sdas (slaclaumg, S 9IS 5 5559)5 (1 JS) w8 oy
Al-Farsi et ) 5o 0 i lusl b bawyy Slula 48 18l e
iy 4l el 5655, ¢ (@l., 2005; Myhara et al., 1999
(Mayes, 1993) 3530 o3lpalio (i 3515 tal3él 5 (sl
Iy el cpl diilgs o Lo s 0y b odids dups (slay Siubel dzeis
ol aup o Jaude dy Canns (0bd 2181 gly a8 wal ansly

dly e 580w L

slajlos o aS ol Hlas 1S 08 sla (1 Ske duwslio
3,03 3939 (p<0/05) o sime oglis aali Jlows L %25 4 %50.%75
oanliie I3 ime glis sals ges b a5 %100 o)l o joas
2279 o)l 4 oyl o 3lwbial b (1 JSi3) (p>0/05) s
- o 203 )59 iSlis cle Sawse JS 48 oliee 1390 L
cilizo glaicoy U cdlo slo iy JS 455 &8 1l e o)
o il o 039050 (] 1D g 009y D)kl b Billes Loys 6y
5 S 05 5 ) gl 31 Lot e 5L il
cle Sands sladiges S 28 .05 o sl Sl (andys
95 I3 e dals clo Saudgi b Loys 0y doyd 100 (ool
s LndSiges ;0 S 4B &yl 4 dogi b inen (p>0/05)
lio S 158 5] lndiges cyplpliy 1L so 5kl L 3olae
100 75 U sladiges JS 28 (39 S35 Jdd 4 (Jg sl o
bl e pTculio bjlad cpl Jald diges 4 Loy 0yl duoyd
JS 48 a8 w39 oy 4 oyl 4 (2012) ), gHOSSEINI
asily il 6 ole Lt b o 5,0 b clle dudy

Jgloe ol dlge
ojlads 4 olpl (Lo 3)lubin] b by Saubes Jalxe ol dlgo
Syt addllao loj (Lo 5> 39y 0 <ol B (¢4, 1390 JLo 2279
s dalie clle  Judeh (slad el Jodore Aol dlge jo

31 56 526 53 plimen 5 (950/05)

§ 3039 o) (ol ol 4 (2012) 4l Sen 5 Hosseini
b 52 5 935 8 Kb b Slle b 305 55 Jolos el o
ol e cJglone dals dlga 3gr 03,55 (6 puais (6,5 olo 6
slosle adiges (6,105 by .ol mlo G > Jgle STyt g
dugyd gagla )d ldises yoad g Cowl 0ds oS L g 03438
@l 4wy b o s oanlie Jolouel dlge b gu) Ji 9 2392
Sl Jsdore dals oy o 055 ol Jolowe dols dlas iyt 50
ol YOLE a5 59 B L ply ()l ole 6 Jobo 3 ladiges (oles
el Slgm 53] psllacs 51 Lojs 0,08 L 55 ol o o
ol a3l o Saigr 50 Jaloxe

WS RV
Sladiges o Lis ladiged (goliiS Ll A8 (gla 1 Sho duldo
A oIy ime e by o o3l Ll )3 Loys opus 45T Saudes
ol Sen o Yaseen (1 Jss) (p<0/05) sl (6 3YL sl
0 yus 3l (6t e &S bl 48 Xdgy 03,5 138 (2013)
LB aShl gy b jo gyti gl a8 a1 L ys
Ll 35505 g 5957958 sl gland 5l JSiie Lo s (g0,
L 4oy (Al-Farsi et al., 2005; Myhara et al., 1999)

Ollidl sbal W e clle Suude )3 Loyd 0 duoyd yiul38l



BAL .5 olomnisS a8 sl 09 2 Los o s b 3y (3Rl 1 (om0

g9 yiuo JIEBC ulide (ool j cdle iy )

Sy S 9-b e oy Uy 29d yidin oy & 39 00
EBC S5, sainany & dvgi b loys opus suoy> 100 L <l
@Bl gl 5 Sy deyd 0pms doyd el L ogy 9/3 sgus
2 oAb Shogrd piiSTy plosl uimen g Loy 0yl S5y i
%100 (casges Sy Lays (gosimd JuSuis osl (slanid o jgle

g digel ddy I i

9
5
A cd

\\/:]‘1‘;
e
i
\\/:]‘\'Y

\

ARRVA YA

a
b
d C
B
C
D
E
LRV Yoy N

92 bl (65 ole (b (b )3 Lo (sladiges p> JS 48 g
)
O 3D L e (Gande sladiges o S (o)
JSs) cuils sgag (p<O/05) lo ime M3 sl Jloss b Lo
s oaalitie gyl ine BMS] (g )lagSs ole B (b o Lol (2
(3 Jsse) (p>0105)

s 4 sad

[ JEENOR gt

bl sladigas JS W g clinl 43 (1500 1 Loyd 0y CABLE o ;03T (uilho dunnylin -1 JSUS
i o baiges  J8 28 ( P<O/05) (gl sime cglis osimd Uis lito e gy 18-C

3L o ndigas ;5 Linl uid ( P<O/0B) (o)l sne cglis oimd L ailitio pé b9 o 1A-C

95

a
9,0
85
~ 80
M 75
7,0
65
60
55
50

Yool

(EBC) X

b
C d
l ' l
el LA Yo, o

s 4 ga

Clo (Sndyi Lo 5 )3 K ol jue -2 S
(P<0/05) 1L 0 Waiges (sl sime cglis osimd Uis bito e gy 18-C



1396 o, = po 4 05lesds 13 Al vyl 1l 13 sl g pale lecddgs 43 oo 042

SIS 8lo 6 (b 53 Clle Jundigh gardiged S5, -3 Jgi

180 150 120 90 60 28 14 7 T
U3A  932A 9325 9B1A 93254 9/32A  g31A 9B1A 9/3A %100
OI2TSPA Q2564 Q/225A  Q25PA QPA O/IGTOA QI200PA  Q/23%A  9/IB7OA %75
B45A  BIABTCA  GA3GA  BAAIA  B/ASCA  B/A32A  §AACA  BJ4dcA  BJA3TA %50
TTTS0A TTSEOA TT6UA T[TATIA T[TZEA T[TTA T[T650A /7689 7/7620A %25
8/375°A  8/320°A B/35LA  §/33A  B/325eA  B351eA /3654 /36 B33A %0

A5l o gl (o (p<0/05) Bime ©olds odimdLis wlive e By 9wy y> A€
ol o adiges oy (P<O/05) I ine cglis oimdLis o pé By iylaw o 3 IA-E

ol 03 ol
cdle (Gaudg s 2l Jols slaaily auglie I
S i a5 Le g 0 3 TS (gl Sl (gl b
SaS903 3l g ()l e yobas g 03,8 Sl kel o i
0elS yhe g b Gl (b p oM Loy g0 gy Sal
L slajloss ) (ol 03913 wab 53 ey il oo Lojs
oanlie 1als iges b Lawuts bl Jglas Leys o 75 4 100
(p<0/05) 595 I sine 35 csylol ylaijl O] ol 4 ¢ yobody s

(8 35 4ol

Sy 3 Loy 0ped b 58k (a3Sole gl ol jl s
A5 ibie ool Sy leortsSos slasel] @l o Sl
S5 sllael 3 e Sandyr o Loy 0yl b )Mo (030l
0y e o> 2Lyl ol @ dgi b bl ol 5yg0 JSdudes
= wolhaels 18U el Sarde 1y oolitubge (sloys
oSl So plysa Slge 5 38 Jpaxe e sla Shy
5 Lo oyed )3 29290 dde OLS 5 5l g0 c03lo cl (e
Egmomed Loy 0,ud o yd 1D L oddangs clo Saudy 3 0440
oy 40> 10 (g9l ylasi | Glgien 9 b (Byme Yo cp i
505 odlatul 5w (gols o slods Loys

b > Sy 6 pSoiluil L (2007) ),Sen 9 Vandehaegen
o3l Jg b oo Gl S5 & Ny s ol 4 o S
Cadiges S5y (3 Jgia) 395 ) xe Lo sladiges 3 S5y S
Coib cgles dals dges Ky b I bz jebody Loyd 0yub (gol>
ojlocs 4 oyl o o lilinl 4y angi b Jg (2 US3) (p<0/05)
waly EBC 4wl Jilo clle Suby 5, o8 1390 JLs 2279
D20 03950 pl 5l z )b clle Suisl sladises | S K,
Loy oy b 558l 035l a8 sl o opl saimoylis o
6 cdle Gy S5y 59y (gllast

o b
Jyir slaods 5 laitits oo (i) J Sl ol
Bges 4 il VL Sy asld 3590 )3 ol sdslcunday (4)
b xe glis 10y3 75 5 100 aiges b a8 il yolass anls
Wges 4 bgrye el oy YU pabs (asls 3,40 )3 (p>0/05) 5,15
S re gl aali (caiges b a5 0l o Loys 0,0 2o y> 100
a2y 45) magd 203 T8 wigei ] 51 g 9 035" alow! (p<0/05)
oYL ey SuiSy, 1edld 0yg0 )0 .l 0db plaid] s
gl sals diges b a5 il o duoyd 100 aiges 4 bgyyo 4,
byryo 4y 0Vl IS Gndy 590 50 (pP0105) )0 b sine
SLoul b gixe glas aals ges b a5 wsb o o yd 19 diges &
s95an |y 4y egd 203 100 wiges o 51 g (p<0/05) 035

o (Fapigi )lod g6 5 (o b5yl j Jolo i -4 Jgoo

S S Sy el S o
4142 4/3002 46500 4[7872 %100

416372 4225 416132 4/7502 %75

3/688° 4o 3/888c  4/525° %50

3/375¢ 3/6¢ 3/450¢  4/55 %25

4/350° 42382 4213 4/825 %0

2L o adiges o (POM05) jls o coglis oaimd Uit duliio i gy ¢ygim o )3



643 .5 olomntsS a8 o Ty 2 Loy onih b 5yl (03Kl 136 ouiy

----- 100% =« = 75% eseses 500 emmmmm—250% — - 0%

s plual

o (Lo Fapinh (o SS9 (2b5) -3 S

T Sl B350 Colen |y BidoS (38 Jlo slases 1988 5SS
3L yg0 LISl aslyl (gl 1yoro 2y A8 51 puiron wgul
Lo o8 (oobl b (6 ool dadmo i85 BT 95 0,5 a5

emled oo (S19)08 K350 ()b B (pl plosi] 0 1)

o 2hid plio g pole Wyl wlid)lS 4ol Ll 5l dlie ol
g Cglae Al wg iy 035 glyscil /1119 6l
L oS i oaSiih g}y Coglae g o i (Sibj pole oSl

&l

gl s 55 ¢ 2685 0)les ¢yl (o 3,5kl .y g05] (sl gy~ arogaed] 1386 ¢l ixio Slisiss g 5Lkl dusge
iy 5 055 ¢ 2279 o)l <yl pl (Lo 3, lskl Lo S o= cdle Sawig 13900 ) mis liisg g 3,5kl duwge

Abbeés, F., Bouaziz, M.A., Blecker, C., Masmoudi, M., Attia, H. & Besbes, S, 2011, Date syrup: effect of hydrolytic
enzymes (pectinase/cellulase) on physico-chemical characteristics, sensory and functional properties. LWT — Food
Science and Technology, 44, 1827-1834.

Ahmadi, H., Azizi, M.H., Jahanian, L., & Amirkaveei, S.H, 2011, Evaluation of replacement of date liquid sugar as a
replacement for invert syrup in a layer cake, Journal of Food Science and Technology, 8(1), 57-63.(in farsi)

Al-Farsi, M., Alasalvar, C., Morris, A., Baron, M. & Shahidi, F., 2005, Compositional and sensory characteristics of
three native sun-dried date (Phoenix dactylifera L.) varieties grown in Oman. Journal of Agricultural and Food
Chemistry, 53, 7586-7591.

Baldwin, E.A., Scott, J.W., Einstein, M.A., Malundo, T.M.M., Carr, B.T., Shewfelt, R.L., et al., 1998, Relationship
between sensory and instrumental analysis for tomato flavor. Journal of the American Society of Horticultural
Sciences, 123, 906-915.

Bamforth, C.W., 2002, Nutritional aspects of beer-a review. Nutrition Research, 22, 227-237.

Barreveld, W.H., 1993, Date Palm Products. Rome: FAO Agricultural Service Bulletin No. 101, Food and Agricultural
Organisation of the United Nations.

Briggs, D.E., Boulton, C.A., Brookes, P.A., & Stevens, R., 2004, Brewing: Science and Practice. USA: Woodhead
Publishing, Cambridge UK/CRC Press, ISBN 0-8493-2547-1.

Foulkes, P.H., 1977, Replacement of sugar in sugar-containing food and process. United State Patent; No. 4, 055, 676.

Gohari Ardabili, A., Habibi Najafi, M.B., & Haddad Khodaparast, M.H, 2005, Effect of date syrup as a substitute for



1396 (LT - po 4 0,leds 13 Al vyl 1l I3 @slivo g pole slecdgyy & pis 044

sugar on the physicochemical and sensory properties of soft ice cream, Iranian Food Science and Technology
Research Journal, 2(1), 23-32.(in farsi)

Hegenbart, S., 1996, Sweetener Shake-out, Weeks Publishing Company, www.foodproductdesign.com

Hosseini, E., Kaivar, M., & Shahedi, M., 2012, Physicochemical Properties and Storability of Non-alcoholic Malt
Drinks Prepared from Oat and Barley Malts. Journal of Agricultural Science and Technology, 14, 173-182.

Institute of Standards and Industrial Research of Iran, Fruit juices — Test methods. ISIRI no 2685. First revision, ISIRI;

2006. (In Farsi)

Institute of Standards and Industrial Research of Iran, Malt beverage - Specifications. ISIRI no 2279. Fifth revision,

ISIRI; 2011. (In Farsi)

Institute of Standards and Industrial Research of Iran, Malt beverage — Test methods. ISIRI no 2280. First revision,

ISIRI; 2011. (In Farsi)

Mayes, P.A., 1993, Intermediary metabolism of fructose. The American Journal of Clinical Nutrition, 58, 754-65.

Myhara, R.M., Karkalas, J. & Taylor, M.S., 1999, the composition of maturing Omani dates. Journal of the Science of
Food and Agriculture, 79, 1345-1350.

Tharp, B. & Young, S., 2004, On Ice Cream: No Sugar-added Ice Cream, Technical Short Course,
http://onicecream.com/qu_no_sugar_added.htm

Vandehaegan, B., Delvaux, F., Daenen, L., Verachtert, H. & Delvaux, F.R., 2007, Aging characteristics of different
Beer types. Food Chemistry, 103, 404-412.

White, F.H., 1995, Spectrophotometric determination of malt color. Journal of the institute of brewing, 10, 431-433.

Yaseen, T., Ashraf 1., Rehman S.U., Ali S. & Pasho I., 2013, Shelf life assessment of muffins prepared by date syrup
and wheat bran. Journal of Public Health and Biological Sciences, 2, 156-163.



Iranian Food Science and Technology ) . L .
Research Journal i olnl @14é gluo g pole Gletdyhy 4 pad
Vol. 13, No. 4, Oct- Nov 2017, p. 637-646 R T 637-646 . o 1396 LT - 0 & ol 13 ol

Brief

Effect of sucrose substitution by date syrup on the physicochemical and sensory
properties of malt beverage

F. Hajieghrary*, A. Homayouni-Rad*, Z. Rahimzadeh Sani®

Received: 2015.11.20
Accepted: 2016.04.03

Introduction: Non-alcoholic beverages are consumed in many countries. There are many people who avoid

alcohol because of their health concerns, and in Muslim countries alcoholic beverages are religiously banned.
Malt beverages are classified based on the alcohol content as alcoholic (more than 1.2%), low alcoholic (0.5-
1.2%) and with no alcohol (less than 0.5%). Malt beverages are generally produced by dissolving wort
granulates in water, filtration, and adding pure hop aroma. The malt beverage has some health benefits such as
protection against coronary heart diseases, cancers and ulcers. Malt beverages are usually produced using barley
malt and in some cases from other sources such as wheat, oats, rye and sorghum. In Iran, malt beverage is
prepared without fermentation and is generally produced using barley malt. Malt beverages usually sweetened
with sucrose. Sucrose is often preferably replaced with other sweeteners since it is the main cause of obesity, as
well as diabetes and dental cavities. There are several known intense sweeteners which provide little or no
energy intake. Since intense sweeteners are amongst the most controversial food additives due to suspicions of
adverse health effects only few of them are allowed to be used in food industries. On the other hand, there is a
wide range of natural sweeteners, which besides providing sweetness to the product, they contain various
bioactive compounds, such as vitamins, minerals or polyphenols that are known to exhibit positive health effects
and contribute to the concept of functional foods. Though not widely used, several natural alternatives to sugar
are available.

Date fruit from date palm (Phoenix dactylifera) is one of the important cultivations in Iran. The importance
of the date in human nutrition comes from its rich composition of carbohydrates (70-80%), salts and minerals,
dietary fiber, vitamins, fatty acids and amino acids. Date juice concentrates, are condensed products made out of

date extract. They differ in appearance, taste and consistency depending on the type of the raw juice and the
degree of concentration. Three main products can be distinguished as date spread, date syrup and date liquid
sugar. Date syrup is the most generally derived date product. It is a high energy food rich in carbohydrate, a good
source of minerals but it also contains a very complex mixture of other saccharides, amino and organic acids,
carotenoids and polyphenols. Besides its nutritional compounds, it is rich in antioxidants. The components
responsible for antioxidative effect are flavonoids, phenolic acid, ascorbic acid and carotenoids. Date syrup as an
innovative and main by-product in date processing was used as a substitution of sucrose in non-alcoholic malt
beverage. In this study, the effect of sucrose replacement with date syrup on physicochemical and organoleptic
properties of malt beverage was studied within 1, 7, 14, 21, 28, 60, 90,120, 150 and 180 days during 6 months of
storage.

Materials and methods: The materials including barley malt and hops pellets, sucrose and date syrup were
supplied from local market. Barley malt and hops pellets were obtained from Sard Sahra Company (Tabriz,
Iran). Sucrose was purchased from Khoy sugar factory (Khoy, Iran) and date syrup from Shahd Bab Pars factory
(Tabriz, Iran).

For preparing malt beverages barley malts were milled using a roller mill, then steeped with hot water in a
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mash tank. Malt extract was filtered to produce thick, sweet liquid called wort. The wort was then boiled for an
hour and date syrup and sugar were added together to the boiling wort at the ratios of 0:100, 25:75, 50:50, 75:25
and 100:0. Hops pellets were also added to the extract. The wort was then chilled using heat exchanger plate to
avoid fermentation and filtered. The pH and brix of extracts were adjusted to 3.8 and 6 and they were transferred
into 300 ml green Polyethylene Terephthalate (PET) bottles, then were pasteurized at 70°C for 30 minutes and
stored in refrigerator at 4°C for further analysis.

Malt beverages which were sweetened with ratios of 0:100, 25:75, 50:50, 75:25 and 100:0 of date syrup to
sucrose, physicochemical and sensory properties were evaluated during six months of storage. The data reported
are the means of triplicate observations. Analysis of the data was done by Duncan’s test.

Results and discussion: According to results pH and Brix were not changed during 6 months. There was a
significant difference (p<0.05) in reducing sugar and color between samples and control. Based on results
increasing the proportion of date syrup in beverages could elevate reducing sugar. The amount of total sugar in
samples with 75%, 50% and 25% date syrup showed significant difference to the sucrose containing samples
(p<0.05). However, there was no significant difference between the sample with 100% date syrup and sucrose
containing sample (p>0.05). According to sensory results, malt beverage with 75% date sugar exhibited the
highest overall acceptability. Beverages formulated with date syrup had a desirable characteristic. So, from both
the technological and sensory points of view, the malt beverage with 75% date syrup was found to be the best
formula.

Keywords: Date Syrup, Malt Beverage, Organoleptic Properties, Sucrose Replacement.



