\Y’Q-\J\Jjag\f.a)}.:‘-\-\o)w L;M:U&@L«éj(=jl&

P 510yl (5 51eS wwlio (o ) 9 (3 loowsl 959 34 o193 (B 9 ot
Ol 32 Ll 40 Wi 0 g

Ch .
S s sl

Olsle ¢ 58, Ol 2 Slal ok wle 5 (55,5508 Siisal 5 Sl S e (655LES el 5 03 Dl i has s bskl )
Q‘jﬂ‘ nv\w«éj_))w@}):)w)yis;)u?ii
QE/ NG 2 Fu)b AF/0F70 12dl )0 5 ,06)

s S

Olie (OS5 S8 5 Jom 0 Jgamms 0352 ol 5 Cosh) Ol 0352 Vo a5 b ol 4S5 5 01l e S L 538 a0 ik o5
YU e il sl e s w0 O Ol i 5168 el Ol 53 e 0108 SN pmme 1 S0 S (6 ,8) 0 5lS el 3L 0T Sluls
;,1_,,;J,_lgyb,zL.,_;s&w}g}géu;ﬁjd\wgﬂwiwhﬁjQ,:Vs)j\yuon;\w)ﬂ‘b;ﬁj;ﬁww Sl 5l Gus sl
U Gl lyl 2 5 s o) mhas 3 55 50 o seatl i Aol 3 s eslinal Jlajbt 5 by & 035 53 5l eSS g sl Ak e IS
bl Jdos 5 an o s plondl A 5 51 ey ol & 51T Sles olgh 53 sl 4 K5 5 PH sl SliylasT s elil Ve oS 4 O
Sl e S5 O (sl i g 5 35 1 4Ssls 0L il s plnil 1SS Y sl SLlS IB s s g6 O a3l SaS 4 Laesls
b aals 55 ol sla a5l 3 Sy w by e D% 5 @% L% gls kil a5 gk 4 tiils 1y ole 4 B sl (58l sial s g &Y goaes
Lol 5 53 0l B A 5 Db o35 5l edel s 4 O 0 8S @ by pe Sl 0 VG D5 0SS Glasle 03 IS,k 4 amls 13 I3

FPLIES

g Ol o mlS (K Ol (K ol 55 ol 0B 51y AS

shbasiri35@yahoo.comus. Jy..”

\Vo



ST il Ol 5 pleand S5 Lol F o S

Sz sl

Jade) ﬁ}g}};{u el e Sxe 3lge 31 g s
ool 5 ~SaS B oy S sle el s 51 oL 05 opl OO
el Be ol 5 o sl sl gl il o K
Olge & bawlyy ol Lol S Al R CPwy
da Slda s S 5le 5 S 4 0L 53 503 S e 5 sSLS
S SeS e o s e 8
S oS0 DBae 4 O e g W5 Sl (oS e e a
3 J8 s e w dpame pl 035 ol S L
230 B me by Olie 035 VU e 0T S5 (5516
Ses A3l s pdy Ol (o) ades L 53 Wl Jsemes ol
Sluls Sl el Jgame ol g3l 2 gl cmlie L2l
FB o5l o g il 4l Ll e L)
ol 551 paxr g 3l S by B s 3 el S
Slaes,sl b Ag sla sy b ane sxd o S
w338l 5ol sl 5 Dluls el o SaSiw 3l el
M pesar 5o Gl a5 gl mlo w5 L
S o B Ll s O e sl e glaes sl
Shsle 5 o slasll 4 as e 5 ol S )
LVl dale

P OF iS5 phe WAY Jl bl il
A5 Ol 5 o0k B 5 sl S LS OVVANA Ol
gl als L3 01 3 Sles Olpe 5 o5 VOVVIVAY oo
Sl mn ol aale S 3 p S kS OVIYY
(Ssbs Ol Ohal 3 (s D LIS 55 b
5 Ol 5 o 5k e s sk s SIS VIVVAY
WAAA las dly 53 OF 3 Shas Olpoe 5 05 YTV &

.[V].&);))jiﬂ)tg.A)b(:;}lcs

\A

ol —\

Morus .o o gl oy o

S0 e 3l S YE L5l J- s .aiL . Moraceae

o:\jjl;'- )\ E)

3 Sl e 55AS pas Ak D5 Sl 3 e Ol 3
3 s S5 Olpl ko I Oler sba 528 51 ok o
SASy 2l sy g e by SLBL gle,pis
Olgzr Gommt S anss 5 ddine bl 3 iy Op HLSlax
Oldisle ms 01l Jled ogb e 1 3 D8 st ys o
5ol asle OF oS 5 S Gble s opoen 5 OUS
S A Kl e 5 O3l

sl s ol s w e cul al S Al g oo
d)&uw‘}ﬁjgj%w)LMﬁ@%J)‘J&wb])J
S5 ege 3yl aalsl sl slase B gyt sl Ll |
ol el YUY 0T Jsb 5 03 o b (gl &lnad
e odd (S5l men 5 SEF L o3l Dose 4 D
s YO U Jaos) Loju a pslie D5 s [V] 5500
sl lls 5 Ghle ST 55 5l B35 08 503y (o S5l
IV RSN PV

S 5 ol 5l I Ly ol Gl o 5
23 e S b oS (o5 4 das b Sl g b b
ol fad 53 5 andls O SIS 5 s adS pslie ialS
S5 Y] yls ohs Caenl b o3, Lo guasies 5518 olSaws
Lies GSyaS s oS JLS 612 C by 5 al 2l L
3ol L) e D5 o Al sd e wo s
AL gise g s 50T 03 ampe LB 5d e oy Sl

G DF e Dl s w5005 (55555 5 SHS)



\YA-\ J\Jja N 092 A o)ij:

&‘J&@L«é}¢}l—“

Table 1 Chemical compounds of Mulberry fruit

Chemial compounds

Amount ( perl00 gerams fruits)

Carbohydrate
Protein
Fatty acid
Free acid(Citric acid)
Fiber
Ash
Water
Calcium
Potassium
Magnesium
Sodium
Phosphorus
Sulfur
Iron
Carotene
Ascorbic acid
Nicotinic acid
Thiamin
Riboflavin

7.8-9
0.5-1.4
0.3-0.5
1.1-1.8
0.9-13

0.8-1

85-88

0.17-0.39
1-1.49
0.09-0.10
0.01-0.02
0.18-0.21
0.05-0.06
0.17-0.19
0.16-0.17
11-12.5
0.7-0.8
7-9 Micro gram
165-179 Micro gram

Source: Singal et al., 2005

23 35mse Sadd L [E] 5 5d e 8L il Cel Colg
L a4 (G5l 03 S50 O Sl ) 4 Ll e 0
Ot sl o BlaS I il o O 55 551 e e s
oyt Al Al (g5he b s e atby SO LlS e
35 LSS YA udy el B e 4 S
WLS3 S (L s (sl e 2l [0] 558 oo OF 5 Ve
Sol Bas am g 5 o 3L Al 5o LIS
o pe Slo g ag gl pilie la Bss il e Ak (ol
Lo yo 3l ool s a0 L[] 3505 355 cilises sla
oS s Ol g 4 ol ilisee @L:..p 03k las 8
ol 033581 4y Ol 5 o0 La o LS f<i3 slas o8 5 V] )l
Ll oS 58 ol k5 IS ¢SS g1l sl ge b
5855 3l 5 Jpame B8 5 gladis ol 53

AT 35 8 o iy OV pams sl 5 S50 )
Ol 5 plerdsSund ol o b sl S Saa
Oliwl 53 39 g0 Bl 51 dodr D7 0 5LiS (IS ilin

wl.@j Sl osme 4ty Olul =

W

oslil 3540 4S 4 Gl i D8 sl GlaspiS s
U e o raS el o BliSio goe Ol 4 )3 ppizmen 3,8 0 13
Sy sy Sl aS ol pede a5 5ES 3 sl 508
o IS s il e S S Sl ) e S sl o
o Sl sl Crio 3 O olae Slogd e eslix
osliul oy 0 S 5 Clael Shal)T (gl il la oy pd
S 0L g 5o i g o 3l Ollildl H 458 s s pd e

g o eslinal O (gla sl 5 sl
2l s Ol 0 (e (gME Y pams 51 S5 050 0 LS
S U ogme O Ldis 51 a8 ol 08 5 alar 5l a8
Aol s am s A Ve (gl el 3l ge ds )
Lo SlaS 35l 0 B ae Blmis Olye 4 2l Jpame
S o S aber s VL Ao b sla e g 1ot
A 0353 s g D Bl L g S 4 sl
So Ol pllo 553 e sl e sla S g58l Lla
SIS e 5l b 43 OS5 e ol Jpae
ope ol B dis 5y 3 e a8 S 5 kae olse 5 558V

03 9 el o 40 uT QH\};’)}LJ;?}%)TJ‘M ui.ﬁls C,.GL:



ST il Ol 5 pleand S5 Lol F o S

Sz sl

bl 1) 5 s o s 5 ot e T 2 L Yoo
522l N s b e A bl D5 0 5liiS 50
L3 b 5 S5y 08 G S5 ol Ul S Ll
05 Ao 3 (D A ) K el
4T s 8 aclows 450l

=Veex /e X Jle g /Y e 2 e/ 4ged O35

(Ao 3) IS ag el

pH LSJ.’.S/ AJ'UJ‘
558 el MY ag e Jaa) ge PH e syl
5238 3 odd B opal (s 65a0 15 55 (e
[41 as esl s pH
oS G5 o3Il
Shouchit  Jue (simes, e85, oKiws 51 eslizal L
55 Jslome el 350 Aoy (e 5548 el tangliang
TAT e om0 505
G5 Ky 5 05l
ol CR-A00 Uk Wsis " Sy ol Sl eslizn
S o mlaS gls wes DF s @% LF gla kil ol 5 siS
4] Lo g Se sl
bl S,
solas MalS LB s L 586 e ceslinad 550 bl Jt
Laosls Jebou 5 a5 i plal LSS Y o lislesl & sy
VY s MSEAtC 530 o 5 5l eslinad L e Sl anslis

2 S el

C;oq 3 @L‘b -y
JA})&_ U'l‘ BE) salaial S50 L;Lﬁ CJ}J L;Lh L.;;"lj )\ L;\ °)L~.

Sl 0l aJ)JTV JJJ\?JJ

3. pH meter Metrohm 691
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Table 2 The treatments

Concentrated Sample Characteristics of treatments

Bokhara mulberry + Concentration in the atmospheBemonths storage
Bokhara mulberry + Concentration in the atmospheemonths storage
Bokhara mulberry + Concentration in the atmosphe®anonths storage
Bokhara mulberry + Concentration in a vacuum + 3ithe storage
Bokhara mulberry + Concentration in a vacuum + éths storage
Bokhara mulberry + Concentration in a vacuum + 9the storage
Khardar mulberry + Concentration in the atmospheBemonths storage
Khardar mulberry + Concentration in the atmospheéemonths storage
Khardar mulberry + Concentration in the atmosphe®emonths storage
Khardar mulberry + Concentration in a vacuum+ 3 thsistorage
Khardar mulberry + Concentration in a vacuum + @the storage
Khardar mulberry + Concentration in a vacuum + the storage
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Table 3 Some of the properties of used Mulberry fruits

Mulberry Brix Acidity (%) pH

6.58
6.85

24.5 0.98
23 1.45

Bokhara
Khardar
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Table 4 Analysis of variance main and interaction effadtesulberry varieties, concentration procedure
and storage time on investigated properties

Source of variance Squares MeanSquares Mean Squares Mean Squares Mean Squares Mean

of acidity of pH of a* of b* of L*
Mulberry variety (A) 4.144 2.416 21.45T 3.823 8.073
concentration procedure (B) 0.037 0.204 1.345 0.955 2.461
storage time (C) 0.015 4126 0.048 0.547 11.406
A*B 0.0001" 0.02% 1.411" 0.873 2.13%
A*C 0.013" 0.154" 0.023 0.119 0.139
B*C 0.013" 0.011 1.129" 0.181 0.496"
A*B* C 0.001 ™ 0.009 1.328" 0.285" 0.22
Error 0.001 0.001 0.001 0.001 0.040

**: Significant at level 1%
* . Significant at level 5%
ns: not Significant
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Table5 Comparison of the effect of mulberry varietyrapan of acidity, pH and.*. a*, b* indexes
of concentrated mulberry

Variety Acidity (%) pH a* b* L*
Bokhara mulberry 0.368 5.853?% 0.9642 1.302° 17.788°
Khardar mulberry 0.848 5.486" -0.127° 0.842° 17.118°

Different superscripts within the column repres&ghificant difference at p< 0.01(Duncan test)
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Table 6 Comparison of the effect of concentration procedur mean of acidity, pH and*.a*, b* of
concentrated mulberry

L* b* a* pH Acidity (%) Concentration condition
17.27° 0.96° 0.28° 5.62° 0.631% Atmospher
17.64% 1.192 0.56° 5.72°% 0.586° Vacuum

Different superscripts within the column represgghificant difference at p< 0.01(Duncan test)
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Table 7 Comparison of the effect of storage time on mdaculity, pH andL*.a*, b* of the samples
of concentrated mulberry

L* b* a* pH Acidity (%) Storage time (month)
17°¢ 1.187% 0.37° 6.15% 0.6322 3

17.12° 1.13° 0.42° 5.43° 0.583" 6

18.25° 0.9 0.46° 5.43°¢ 0.611° 9

Different superscripts within the column repres&ghificant difference at (p < 0.01, Duncan test)
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Table 8 Comparison of the interaction effects of mulbesrayiety and concentration procedures on mean
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of acidity, pH andL*.a*, b* of the samples of concentrated mulberry

L* b* a* pH Acidity (%) Treatment
17.43 1.08° 0.69° 578" 0.391° Bokhara mulberry +
concentration in atmospher
a a a a d Bokhara mulberry +
18.15 1.53 1.24 5.92 0.346 concentration in vacuum
c c ) c d a Khardar mulberry +
17.11 0.84 0.12 545 0.871 concentration in atmospher
17.13° 0.84° -0.13° 5.52° 0.825" Khardar mulberry +

concentration in vacuum

Different superscripts within the column represagnificant difference at (p < 0.01, Duncan test)
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Table 9 Comparison of the interaction effects of mulberayiety and storage time on mean of acidity,
pH andL*.a*, b* of the samples of concentrated mulberry

L* b* ar pH Acidity (%) Treatment
17.26° 1.34° 0.95° 6.24° 0.376° Bokhara mulberry +
3 month storage
c a ab d d Bokhara mulberry +
17.44 1.42 0.96 5.64 0.331 5 month Storage
18.66° 1.15° 0.98° 5.68° 0.398° Bokhara mulberry +
‘ ‘ ‘ ' ‘ 9 month storage
16.73° 1.03¢ _02le 6.05" 0.888° Khardar mulberry +
’ ’ ’ ’ ’ 3 month storage
16.79° 0.84° _0.11¢ 5.22° 0.834° Khardar mulberry +
’ ’ ' ’ ’ 6 month storage
17.83° 0.64" -0.06° 5.19" 0.823" Khardar mulberry +

9 month storage

Different superscripts within the column repres&ghificant difference at (p < 0.01, Duncan test)
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Table 10 Comparison of the interaction effects of conceairaprocedure and storage time on mean of
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acidity, pH andL*.a*, b* of the samples of concentrated mulberry

L* b* a* pH Acidity (%) Treatment
16.98" 1.07° 0.11' 6.08" 0.680° CO”iegt[ﬁgﬁ{‘higtgﬁr:;eSpher
16.86° 0.93¢ 0.16° 5.4¢ 0.601% CO”iegt[ﬁgﬁ{‘h'gtgﬁr:;eSpher
17.97° 0.87¢ 0.57° 5.37" 0.613° CO”‘iegt[ﬁgﬁ[‘h'gtgﬁr;;:pher
17.03¢ 1.3° 0.63" 6.21° 0.584 concentration ;?Jg‘ggum
17.37° 1.33° 0.69° 5.46¢ 0.565¢ concentration atorage
18.532 0.92¢ 0.35° 5.5¢ 0.609° concentration in vacuum

+ 9 month storage

Different superscripts within the column repressighificant difference at (p < 0.01, Duncan test)
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White mulberry is native to China, Iran and Turk8ince the mulberry has a lot of water, so its itieas

to handling and its maintenance is very hard asdsiiste is high. Mulberry molasses is one of the
traditional foods in Iran that is concentrated fromalberry juice. It has a high nutritional valuéhelTaim

of this research is determination some of the mwogtiemical properties and suitable shelf life of
produced molasses of two cultivars of white mulpémr Khorasan province. The cultivars dokhara
and Khardar mulberry are used for concentratiore Tbncentration process at 2 levels (vacuum and
atmospheric conditions) were done until the briXfio&l product reachs 70. The acidity, pH and color
expriments of the samples were done every 3 molihts experimental design was factorial in frame of
complete randomized was performed in 3 replicatidrii®e result showed the effects of cultivar and
concentration method in mulberry processing wegeiicant. The shelf life of the products with high
quality were determined up to 9 months. The sensbayacteristics of final products such as L* a* b*
color indexs were in acceptable range. The besbenyl molasses was made of Bokhara mulberry in
vacuum concentration condition.

Key words. Color, Concentrated Mulberry Juice, Physicochehitcaperties, Storage.
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