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Enhancing the work of the ion exchanger in chloralkali industry
using microfiltration membranes

Abstract

In this research , the treatment of the brine solution resulting from the
salt of sabkha in Palmyra(Tadmor,syria) and the water of town of hafir
was studied using the polypropylene membranes available in the market
of the cartridge filter of four types (0.5-1-5-10) micron and using the
microfiltration technology.

A set of physical and chemical analyses were performed on the brine
solution NTU.TSS and the efficiency was calculated .

The aim of this study was to find a membrane that produces brine
solution that matches the specification of the chloralkali industry
solution and does not affect the ion exchanger and electrolysis cells that
follow the membrane treatment process.

The experimental work was conducted in an industrial unit in Adra
industrial City in the Damascus countryside .

The factory produces sodium hypochlorite using Diaphragm cell
technology.

The optimal membrane was found to be 1 micron membrane in term of
matching the specifications of the brine solution and having a suitable
operating life , as it gave a removal rate of up to 82 % .

Keywords: chloralkali, brine , microfiltration , ion exchanger.
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The Effect of Caper Buds Salting Method on their Rutin Content
Abstract

Rutin is one of the most important flavonoids due to its
remarkable antioxidant, ante-inflammatory, and pharmaceutical
properties. In this study, rutin was extracted from Cagpparis
spinosa L. using Soxhlet extraction with ethanol as the primary
solvent. Two types of samples were investigated: fresh material
and salt-preserved samples, in order to evaluate the effect of
preservation on extraction efficiency. Following extraction and
concentration, the total flavonoid content was determined, with a
particular focus on rutin as the major active compound, identified
and confiimed by High-Performance Liquid Chromatography
technique (HPLC). The results revealed significant differences in
rutin content between the two sample types, with fresh samples
containing considerably higher amounts of rutin compared to the
salt-preserved ones. These findings highlight the critical role of
sample type and preservation conditions in the efficiency of
bioactive compound extraction, underlining their importance in
selecting optimal conditions when conducting pharmaceutical and
biomedical studies.
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Study of the effect of adding Quinoa flour on the Physicochemical

and Rheological Properties of wheat flour

Heba Shatour !, Mohamed Masry?, Sharif Sadeq >

Abstract
This study aimed to investigate the effect of incorporating quinoa flour into
wheat flour with an extraction rate of 72% at different substitution levels
(5, 10, 15, 20, 25, and 30) %on the chemicophysical and rheological
properties. The results showed that the addition of quinoa flour led to
gradual changes in the chemical characteristics. Moisture content remained
nearly constant at low substitution levels (5-10)% and then gradually
decreased to 13.4% at 30% quinoa, due to the lower intrinsic moisture
content of quinoa flour compared to wheat flour. Ash content increased
progressively from 0.66% to 1.26%, while protein content increased from
11.7% to 12.78% and crude fiber from 0.63% to 2.10% with increasing
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quinoa levels, reflecting an improvement in the nutritional value of the
blends. A progressive reduction in wet and dry gluten contents was
observed with increasing levels of quinoa flour substitution, attributable to
the lack of gluten in quinoa flour. At substitution levels of 20-30%, gluten
measurements could not be performed due to the inability to isolate a
coherent gluten network.. Gluten index also declined from 92.26% to
48.63% at 25% quinoa, indicating a reduced ability of the gluten network
to retain gas during fermentation. Regarding rheological properties, the
results showed a gradual increase in dough resistance to extension (P) from
108 to 165 mmH,0O and a marked decrease in extensibility (L) from 75 to
20 mm, with a corresponding increase in the P/L ratio from 1.44 to 8.25 at
25% quinoa. This behavior reflects increased dough stiffness and reduced
elasticity, attributed to gluten network weakening and the interference of
quinoa proteins and fibers. In addition, deformation energy (W) and
swelling index (G) decreased significantly with increasing quinoa levels,
indicating a reduced capacity of the dough to withstand extension and
retain gas. Mixolab parameters (C1-C5) showed a gradual decrease with
increasing quinoa content. The reduction in C1 reflected decreased dough
development, while the decrease in C2 indicated lower gluten resistance to
heat and mechanical shear. C3 and C4 values showed limited changes in
starch gelatinization and amylase activity, whereas C5 suggested a
slowdown in starch retrogradation during cooling, which may improve
storage stability at moderate substitution levels.

In conclusion, the addition of quinoa flour improves the nutritional value
of the blends by increasing protein, fiber, and ash contents, with a limited
effect on moisture. However, high substitution levels (>15-20%)
adversely affect gluten network strength and dough rheological properties,
limiting their technological applicability. Substitution levels of 5-15% are
considered optimal to achieve a balance between enhanced nutritional
value and acceptable dough and baked product quality.

Keywords: wheat flour, quinoa flour, alveograph, Mixolab.
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Study of the Effect of Adding Water Extracts of Pomegranate Peels
In the Quality of Apple Juice During Storage

Mohamad Ali/) Ramadan Atra®® Nisreen Al-Bitar®
Abstract

The objective of this study was to evaluate the quality of apple juice
fortified with water extracts of pomegranate peels at concentrations of
0.1%, 0.2%, and 0.5% respectively, and to study the effect of adding these
extracts in the physical and chemical properties of the apple juice during
storage for two months at 4°C and 25°C.This addition resulted in a
significant improvement in the juice's phenolic content at a rate of 9.21%.
Conversely, the addition of extracts into juices resulted in elevated
turbidity and a reduction in transmittance (T440%). The Sensory
evaluation indicated that the addition of a 0.2% pomegranate peel extract
exhibited the highest ratings in terms of color, taste, aroma, and overall
acceptability compared to other concentrations. The high storage
temperature (25°C) and the extended storage period led to a decrease in
phenolic content, total soluble solids, and pH, while increasing turbidity,
transmittance, and titratable acidity. Overall, the rate of change in the
physicochemical properties of the apple juice enriched with the extract was
lower than that of regular apple juice.

Keywords: Water extracts, pomegranate peel, phenolic compounds, apple
juice, storage.

(1) PhD student. at Food Engineering Department, Faculty of Chemical
and Petroleum Engineering, Homs University.

(2) Prof. at Food Engineering Department, Faculty of Chemical and
Petroleum Engineering, Homs University.

(3) Asst. Prof. at Food Engineering Department, Faculty of Chemical and
Petroleum Engineering, Homs University.

76



A gl g Apilaassl) danigh) o glad) Aluides oaes daaly dlaa

Ml Cppmad 2 ke eyl e deaa 2026 sls 1 231) 48 Aaal

tdaniall L1

Agllall Alaal) Aagll il A8l laiidl e ol cilla oy yal) @il
Aadill ClsSally ailatie jopad o jiliaslly Clig plall dolia plad 3S) My S JS0
sl Clatid) e Ul oda salaind e 38, ey Gatly ccallall 13 ASlgal L
Jlas & L5l laiall 03a aal aal dgeplall cilialiivu) ydiats [1] clghuadlly 34800
(Pomegranate PPE gloll s cilaliius lgies A8l Lgiad odys 430eY) Lo
e b 1,500,000 N~ (Punica granatum L.)ol)ll zing Peel Extract )
JSiny e )y Gl e alaall S5 L Wles [2] Ly allall sladl pen 6 il
pomlisll Laldy alaall age Hias oas ALKl Asjlal) 5yl (0 50% s el
Oe Alle Gliginns sataall LSl ) ALY o s gpeally o pinally s gdlls o sanllSl
CLSal) o3 055 ¢[3] (Alsidl) LSall) Ligm ddaiil) Al (go e siie de sana
il i) o (flavonoids) <lass il ¢ Sl Jlasll AL sl (e Lge Aniil)
(phytosterols) s yiusiadll ((phenolic acids) 4 susll (asesll <(anthocyanins)

.[4] (polyunsaturated fatty acids) dainall e saaxiall dyaall (ageally

Gl Sale s Al Gl€pall Al il Al NS Jsibind) Jllae e
Al &l ey (3Uail) day deliall cliplaill Ly oS3 eyt b Aliaddl)
5] Ll Gaaay Aol Aalll o Labtind ST Joa€ 21580 gg5ie el aladia)
clelu 4 33d 40°C 3 day die el GadaiW) o [6] Gsals Wang ow cus
o) Akl Aapall Bl layll 558 e 50uSY) Claliae Gadaily Yled Uang oS
OBl 8l sie dalay Jeadall culall (6 of i el o () gealiy ciliSal)
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O AT A U s Baga 8 lal sl dpilal) cilualiioal) ALl il Al

(PPE) o)l sl Slall Galadiwall lial o5 LS cdpanlls 48K Cum (o Jsilinall 5l
Osally g ) 5l z by adl aag a5 agalll Chlatiie Aadlia 520 Y dilias 53l
Ly s [ 7] Gl Al YA (0 Ao gana 2ia ilig ySaall aliadd) Lalial) 3y
ol cbaliiall oda cipelal Jad) el aladinly Glol) e pdaiu) e (gal
B. subtilis, S. aureus, i 4283l dall Gl 0 de gane 2a Gl Sl Talas
Glode aladinly Gl el laliiue alad Clgs E. Coli, Salmonella
Oe Adiiall Al gl claliiall cueashin) Gluhal) e aaed) 3 L[8] Jslly ¢ sand)
Clshpadls aShil) (e 45 Clatie Gag dapally Jiesll Jie desiia dpa dgyhae Slils
(Jlall ¢ Gl il jilac) Jie ddlias dad Cld Clys e gt b loyll 58 Jia
] by ilanll Lidagl) Gailadll pad ) @lld a5 [9,10,11] (sl
e g Jaslaall 55l juasl 0.5% Aty Glopll s lialiiie dilia) cad il )l
Yy e sl DS 8508y il sgime 5 S0 laliiuall s3a e 35 ALl
Lis a0 ALY Glol ol clialiione dila) 5 (oAl Ay (s ([12] Tun Los Yyl
Wisale 1diliy g Saalls 320800 Taliae g Ualin Galidid) jelal a8 Jl&,0) juac
Q13] Dsanll (i o il Soal) gai Galésily 3ulaall ALY dmsenlly Jhan) o
o3 i 35 Loyl juac ) olepl) sd8 cilialiiue dila) il Ay 45 LS
alal [15] A8 ([14] pasdl dually 4805l A3LaS) (ailadll (e d8LY)
A2l diad ad)) Al a1 2% (A 0.5% (e bt Sy Olall 58 Cilialdtiig
8 0.5% S5 ol sl claliiue peddl Z@ll juae of ) duball cualig
DB (50 Andliye 3503 Aad ) it o Jeaall Bl galad) &) jpac (o Juadl
Ol sl claliie 4 Jsudll ssine Jlaa) adingg cdiadis ) dgal) aailias 3

[22] Galiid) bl Gy ¢oppiaall csliasll Aipha ccanall as Jalsall G 2 e
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Ll Al aladinly Gloll sl Glaliiue b Jaadll giine ) of [23] 2,

.mg\L 1167.40 5365.71 ¢ 75l (<luddll)

sl Gy L2

Al (ailadl) ag Gl (ailadll 8 loll sl 48] bkt dil) Lals
4S5 2013 Aaliall M gall (ggina g8 yalaall ALY A gaally pH g ¢y olllg 3)1Sall e Aibiasdl
LA P AN e Jais 3aay Aadijally Ao sl LS pall

:Materials and methods ) &g s .3

:Material 2)sal)

& (Golden DeliCious variety) s iia ozl o)pd & izl juac |1
2025 aladl (e Jobl el (B Gaes Aliblas 8 Gady Af (e dpulidll gall) dla g
Sl Ay panl) g ha% 5 i ) Ay Lk 5 Kaall LA il
Alaxin) 5 daile dliae alasiuly juall Lol 3 Waas (RIMEX, SPAIN) dgSl
GEbal) (e 0.5 mg Adlals (Bas Al dlee (382 5 3241 4000 rpm (S pall 25kl
by 3 dele 2 53a 50°C dapall (i) wo i) AAl Al jpme e il 2y )
laaxy uanll @i ((VELP, ITALY) cloaill ge il Slen oladinls dils dals)
5 334 4000 rpm (55al) BRI alssiu) & ¢Gay il dlee JWS) Gleal clebs 4 334
daSae 4l Qe (4 afiady GDI uasll Jad & A Gl i) @3l
condl sl A Sl ales 3 (R28s 1 32 85-90°C) s 100ml dan @MY

Lol sl ALl laliioal Ailia) (ual 4°C dapall 3 Lisl)s
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O AT A U s Baga 8 lal sl dpilal) cilualiioal) ALl il Al

S G e el Alad) Geall o paslall gl (e Glajll ¢l &5 gLl 58 2
B A b Gl elsell 3 Cuing 5 adail iy gy ) e 3, al) Joad
Clloab s 4858 dintae aladiuly el cuinda 5 3 ydlal) Guedl) dadl Cund ge dbal
40tz Cppenil ey gilsil) cdal ¢ (425 pm Ly ) 40 mesh uld Jiie e
pe kil Wl (e Ja 200 ml 8 a5 ol S (1e 20 g 341 <40 mesh (3585 mesh
Jal) g g clebu 6 32l 450 423 40 Sha dsyd die 200 rpm Aeyun e
ddle s 8 Qalall paldt ) Bing seailly Chin 5 ] el e S5 G5 plads

il ehal) cpal -20°C e Dley) ieSas
:Methods of Analysis &l 3k

Kruss, DR301-) jiasiShinll Slea alaas uly :(TSS) ddaial il ol saldl)
Brix% aui)s gt 4 i€ &8l g il &85 20°C 3ha 4a)s 2ie (95,Germany
[16] G385

(Sartorius PB-11) z3sai (e pH-meter lea alaai ul ipH A geall () a6

[17] 385 20°C By A2y

dad Js—asll NaOH 0.1N Jslaa sylaally 13 ylaall AL I 4o gasl) a0
171 Gis el Lmes (i e cuyidg pH=8.1

Jsb de (Transmittance) ¢ gpall 4M& uliy ~ L&) juac (gl a3 rplll s

UV-) zis UV-SPECTROPHOTOMETER jlea nlaainly 440nm 4ase
[18] &4 (1800,SHIMADZU,Jaban
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(HASH, U.S.A) 2100P 34 Turbidimeter jlea aladiuly 13)lSall juas

o= as [19] @85 Folin-CioCalteu gl aladiuly @ (TFC) 4N gl
go i 10-100 lsies Caital) juaal) [ paliiudl e 0.5 ml Ll Gy (Joaeil
Aila) Jd saals 4880 3adl Gl cCaleaal 10 laie casdd) culé (a3l (0 2.5 ml
iacaliaial) dad aaa laoes dids 30 sad Llall 5y 7.5% NaxCO3 oy 2 ml
UV- Slea Hhaiiul) 765 nm dsge Jsb de spmsall aalill Aiwy )l
dsed Caeaddinl Gua (UV-1800,SHIMADZU,Jaban) z 353 spectrophotometer
Ailedl) Zl ge e 8ulaall (20-100 m\L) clllal) (mes Jillas (e ddlida 3805

LAdlad) salall (e )2 100 JS1(GAE) cldlall asad (8KS

a5 ald il 10 (e Adlge Al U8 (e lipall Apal) cilagill a1l ayil
15 ¢ Jsiie e 1) Bla 9 e (lie o clunll slall Jsally axdally 4515 )l
157 (2 19 «dsie

alaaiuly Tukey lasly (ANOVA) olad¥) golal culial) dalas (gyal 1 Slas¥) Jilal

e J< @) S D aladiul &5 dua (p<0.05) dad 2 Minitab 22 gabiy
1ABUal)y gilill) 4
:(PPE) ol jsdd paliiua & (TFC) 4gidll il yal) dpasy (adAia) 9450

Sl paliiwdl b (TFC) 4yl Syl 3aSy (adainl) 25350 (1) Jsaad) o
393y & (p<0.05) sime 3 dla of Jsaall e mmys (PPE) gloll sl
40 o Jial bolad 3 ligall Gloll 58 (3smse e 935al) OIS Cua (DAt
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O AT A U s Baga 8 lal sl dpilal) cilualiioal) ALl il Al

Jsaal) e 223 LS 40 mesh o ST laabedd ) cligiall 390l 4 el mesh
Aaliae 325 Gl i (Sayg ¢l 35050 g L Candl A sl LSyl 30
Gligall Jaly oLl L) dlee gyl 48l dlaall salally Ll (o Guadlill pdans
& Jsidll gsine Jlea) o) Gluball @i 8y (Pt A Gl ) Jsasll

[20,21] mg\ml 9.47 50.78 o b Adbiaal)l Glall jdd Slalitig

sl Ll aliiu) i (TFC) aulsidl) S all £aSy (a8l 35356 (1) Jsaall

(PPE) ol
40 mesh s 40 mesh s igall
5.30 7.15 (%) s=DAia) 2535
479.66+1.52 B 693.33+2.08 4 (mg GA\100g) TFC

Caaldl sy ellam Y ‘;-"\S\ ?5&\ c(n:3) Lﬂs‘)\,.uud\ el £ ‘_,’_ﬂ.u; Lo sieS GJU.'\S\ GITIVEN

(p<0.05)lilas) age gsine (38 35as o J55 aalgl) Caall b
Ul yuaad Lal) pailadll & PPE 5 il

Capals el e 0.5% ¢ 0.2%, 0.1% 585 il juac clisd PPE dla) ¢
mand slacl 10 J8 Ge (plad) Jslls andall cAadlyll ¢l ) dpuad) (aibiadl) eyl
oailbadll APPE 385 586 (2) Jsandl G 8)sS3al) 305800 (385 PPE o a2 il o il
Cin e s Jo e clias 8 Sl aes o Jsaall e ey Ll peand dual)
CalS sl Cua e Jol A J81 1Y) Cilisad) G (p<0.05) (gsina (3 oDl ali ol
Jsd dap Juail cilS Ly (PPE 0.5% 3850 63 AJ3 ol juae b (4.642.2)
(o L2 WS PPE ddlaly acadll je AJ ol juasl (6.6£2.0) olll das (he

A Cun e Gliall dpval) J gl 55 o (p<0.05) (s5ine (38 3535 pac (2) Jsaal)
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£ iy lisl) pand (p<0.05) (sine (38 395 e Jaadlid alall J gill Lpntly Ll ¢ aalalls
G 3.8+ s ale o dayn Bl Cilas G 0.5% S5 acaall jpanll clie
Al gl juaal bl Joall 83 el culS g

clll jpanl Gl (ailadd) 8 PPE 385 586 (2) dsaad

alal) il sl 23, sl PPE ;<5

6.2+1.94 7.4+2.04 5.8+1.64 6.6+2.0 A (AJ) 0%

58+1.64B | 704214 | 54124 | 58+1.64 | (Al)0.1%

6.652.04 | 7.062.14 | 62+1.94 | 62£1.94 | (AL)0.2%

3.8£1.98 | 504264 | 4.6£124 | 464224 | (Als) 0.5%

(p<0.05)lilas) age gsine (338 35as o J5 aalgll dgeall 3
U yuas & pHY) dady TSS 4u1dl) Llall dsall & PPE déla) il

jlie a3y (Uil yuasl 0.2% 3854 PPE dila) slae) & all apiil) el lailly

Gla) L (3) Jsandl s RS 3as U8 il jpmad Ailally L850 il sal

A b g i) Jsandl (e Jandlyy il ypmnd Ailasly Al Slaalsdl) Jle PPE

11.87+0.01 Y 11.70+0.00 4adll (30 PPE L) 3y TSS laidl) ddeall 3lsal

paliasl L iy LS ([10] ae Gils 1305 (p<0.05) L 1.45% o) 5aly) Jamay
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O AT A U s Baga 8 lal sl dpilal) cilualiioal) ALl il Al

o=l Jaeay 3.7120.01 Y 3.87£0.01 4l (o saliiva)l dili) 2y pH dag
3 &) yuac pH dad (alassl Ishal Cus [15] o 3850 1385 (p<0.05) 4.13%
(PH) (sinsuel a3 50l [10] LaaY Ll e e ailiae €055 PPE 48l

ool seae ) (5 mg\ml) PPE palaiuh 48l da

U s (A TA Sylaall ALY Lagasl) & PPE 48l i

oo S Lil A S 0.2% 55 p Wl uas ) PPE dila) olé (3) Jsasll i
iadll ) 0.37£0.01 4aill o TA i) Cum ((P<0.05) bylaall AL diasaall
Gliililly Agoanll (ageal) dgadl SN ghan 285 40.5% oy 33k Jaea 0.52+0.00
Se Ay Gy el e oy dplaall AL GaleaY) LS Ma38 Adgidl) (iasanlls
131 5yslall AL G panl) Fad 8 (alini) Eigan s Ml juse ) PPE il

W juas A Taa% Osllls 58l & PPE ddLa) 3k

aigly spaddl HlSe dad e IS @l PPE il aa 4l (3) Jsaadl (e Ll
L Jones 9.7240.02 el 1) 9.68+0.01 daill (1o 5\Sall cuniiyli (P<0.05)
Jazay 70.8440.56 deill 1) 84.47+0.02 deill (pe 4l Cuzadds) Loy «0.41%
Sl J€in e 1€ il 258 Gl al ol alSall 5al31 dai 16.1% Ly
Ngpmaal) Lt g Slinanilans gl la€alSl 30T s Sal) o6l lle ISk JSa Cua
) by Les S Slia s ) JSbed) 038 8yaly (53555 S8l e syl

[24] Gaill e a3 ol

cUl jpae A TFC Asid) cilSyal) gsina i PPE dila) il
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g.hém

Ml Cppmad 2 soke (s 2026 sls 1 231) 48 Aaal

PPE 4Ll (P<0.05) LS JSis <ol o il jsae (8 TFC 48 ¢ (3) Jsoad) o
Ly 9.21% 32l Jaeas 211.6540.45 el ) 193.8040.20 daiill (po Canii)lé
SO sgina Jaa) o Gloll pae o Ay cuelil 85 ([15] o Al G5
([25] Lol Aalall )il alitiue e SO\L ALl xie 47% Ay adi)) 4l 53l
L) die 550 3.2 e adi)) jall spac (8 Al GG (ggine Jlaa) of a5
J10] (aliidls aead) s y3all juaes A5jlie (Smg\ml) 3850 Gloll 58 (alitiu

&l jpanl 3Ll 480580 cilaalsall e PPE dila) il (3) Jsasd)

0.2% PPE 4l 3 | 0.2% PPE 4ila) Js Lgall
11.87+0.01A 11.70+0.00 B TSS (Brix®)
0.52+0.00A 0.37+0.01B TA %
3.71+0.01B 3.87+0.01A PH
9.72+0.02B 9.68+0.01A 5,<a)l (NTU)

211.65+0.45B 193.80+0.20A TFC (mg GA\L)
70.84+0.01B 84.47+0.02A a0l T440 %

(p<0.05)lslan] ago gsine (38 35n5 e J5 aalgll Caall b
CE’.’\S\ als ( AS
54°C Bl Jap vie lgapady LY dafae dala) Gl b 7 juac A0t o

30l il DA il e 3 3kaslly Abll) clialsall Al &35 Vsl e 25°C
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O AT A U s Baga 8 lal sl dpilal) cilualiioal) ALl il Al

pedall ~lall juac g AT el paliiedb aead) e Al juae e el Sy el
AJP 305 PPE (1 0.2% 355

rods GAL DA W juae & TSS 460d) 4dal) ssal 3 PPE ddla) il
Jsall G LaaBliy (piaill Pla Z Ll juael 4besslls 430580 Cliialsall (4-1) Jsaad)
«(p<0.05) il Algdy Ay (€ ISy cumits) AJ 21l juasl TSS dad
S el Aless 25°C dal) e oV el Ales 8 (p<0.05) Ll e kil
AJP Jaliiualy acad) 7l juac a0 TSS & (aliadl) 1 4ling «4°C dap) e
25°C 54°C daall xie SB el dlgs b Leild e culibla Ll Cum as G o1
leie Jif (10.8540.02) AJ &) jpmal (yaill 300 4les 8 TSS e culS Logee
b A ALl slsd) e A dgagd G (ghays o(11.14£0.04) AJP &l juaal

bl sl S alaiad)

OUA YA Ul sae (3 TA 5 pH (& PPE 4l il

il jume 8 pH iad Cumisily TA daseall daf g i) aads (4-1) Jsaad) o
pe 2l Ll yuaal TA Canity) Cum o(p<0.05) Lsale JS& asl Dla AJP 5 AJ
g Jara S Gan 5353.8% Jaxay 25°C xie ol 55 dyles 3 AP (alatially
g N1 Jame OIS ¢« 4°C Ayl e ol 358 4l 3 50% s AJP juac b
Se 94.5% 575.6% Ly ,4°C 25°C sl e sl 558 4lgs 3 ATyl
5ol Sl Jlaty jnmell G cpesill DS 8 daganll i) it (S5 ¢ s
bygpmally abli pleall ALE) dapanll ded plin) o chapae Gasen ) Vil

5 4°C Al vie (Rl 858 Gl 8 AT peaad (it Cum opH ded b (=lisd)
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A g i) g Al dpantigh) o glal) Abeules

g.hém

Masll g pead

K] duke Olaay 3

2026 sls 1 231) 48 Aaal

o ATP saxl pH (aliad) (IS i b el e 82% 5 6.4% Janas 25°C
il e 4.5% 53.7% Jaras 25°C 5 4°C daal die oyl 558 Al

AT DA il ] Aflaly 80540 Cliaalsall (4-1) Jsoall

el 2 el 1 630 | e | s
25°C 4°C 25°C 4°C - _
10.8540. | 11.0540. | 11.12+0. | 11.42+ ié'z)(l’ AJ
02P 04¢ 02¢ 0.03B " TSS
(Brix°)
11.1420. | 11.14%0. | 11.33%0. | 11.24+ iégz AJP
04D 01D 028 0.02¢ | =
25°C 4°C 25°C 4°C
072400 | 065200 | 0.56£0.0 | 043%0. | 037 | Al | , ...
oA 2B 1€ 03 | 0.01F y y
0.8020.0 | 0.7820.0 | 0.67£0.0 | 0.62£0. | 0.52= | AJP o
0A 2A 1B 01 | 0.00°
25°C 4°C 25°C 4°C
3.5520.0 | 3.6220.0 | 3.69£0.0 | 3.71=0. | 3.87= | AJ
2D 2C 1B 03 | 0.01A pH
3.5450.0 | 3.5740.0 | 3.6320.0 | 3.6040. | 3.71= | AJP
IE 0P 0B 01 | 0,017

(p<0.05)lilos) age gsine (338 25as o J5 aalsl) Caall b

LA A U juae & Taa0% osllly 3,8 e PPE 48l Ll
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O AT A U s Baga 8 lal sl dpilal) cilualiioal) ALl il Al

dsaall s il Pl il jasl 280alls 45058 Clivalsall (4-2) Jsaad) G
Jare 05 ((P<0.05) £l jame (o (oo sill IS 2y IS0 55188 Lo ¢ i) Jaadls
10.6% Ly 25°C 54°C sl vie (a8 Algs s AT il juae gl
die AJP lall jumal 5)lSal) ded 8 g li¥) Jane OIS Laiy il Jle 22.3%
& lSall e £ liy) Jaadlig cniill e 17.6% 59.3% Ly 25°C 5 4°C sl
& sasasall Vgl Jelal Gy (ghmy My Al e Jo¥) edll 8 AJP uac
die 5)Kall dad 8 sall) CulS Logae ¢ ppanll 3 clySully clifip ) ae aliiil
4°C Ayl vie AR Al il dsaldl Gl e ST 25°C dapall e il
S5 Awad) Al G g il ) i) Bhall e vie 5)Sal IS 30l (5

Liaddie 3ylya calayy die dasdld) by G)lie 38l e W gsaadl Ciliyiall Jelil) 4L
.[26]

440nm e LM Aed of (4-2) Jsaall (e LDl Zlall juae o) el Al W
daylls 4°C dapdl die (P<0.05) cpall 558 Jsha e Cumidsl AJ ol ]
rae o lgiad e cilidla Ly cmasil Gl 43.7% 5 29.3% Joes Ly 25°C
Aol e ol Al b cumitl Lol eeiadll (e ISV el e s ATP
5ol A oyl s ey el e 6.1% 54.4% Jana L 25°C daally 4°C

LAl DU 5)\Sal)

oA DA Wl janl 3ileslly Agll Clivalsal) (4-2) Jsaal

42 41 20 [ g | Lasd
25°C 4°C | 25°C | 4°C - " | Turbidity
11.8720. | 10.73£0. | 9.87+0. | 9.83£0. [ 9.70+ | AJ | (NTU)
054 03" 03¢ 01¢ | 0.01P
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A g i) g Al dpantigh) o glal) Abeules

ol G2 Bske gldaey Gl eas 2026 pls 1 2l 48 dsa)
11.4420. | 10.6320. 1 9.9620. 1 9.8720. | 9.72% | AJP

034 03B 04F 02¢ | 0.020

25°C 4oc | 25°Cc | 4°C _ _

47.4840. | 59.64+0. | 5020+ | 61.59+ i?)"o‘; Al

44F 09° | 0.03 | 003 | Toao %
66.50+1. | 67.69+1. | 70.30+ | 70.87+ 1(0"2‘6‘ AJP

028 548 | 0542 | 003 | T

25°C 4c | 25°c | a°C _ _

125.0042 | 161.73+1 | 183.73 | 190.83 (1)2:3.2 Al

11F 96° | +£1.02€ | £1.01B " TFC (mg

0 GA\L)

162.5442 | 178.99+1 | 189.26 | 205.74 ;1:(1)2 AJP

20F 77| =L71C | +126% | 3

Caaldl sy ellam Y ‘;-"\S\ ?5&\ c(n:3) Lﬂs‘)\,p.d\ el £ ‘_,’_ﬂ.u; Lo sieS GJU.'\S\ GITIVEN
(p<0.05)lilas) age gsine (38 35as o J5 aalgl) Caall b

GAM DAzl juae b TFC Aulgiil) cilpal) ggiaa Ao PPE 4dla) il
G 58 PA Flal e clie (8 Al LSO grine Jlea) palissl L)
A Bha Aap g il W 56 A5l LSl i Jlea) of 2as LS (P<0.05)
25°C Aa,alls 4°C dapall die (il 558 Ayles 8 AT il juasl Wl gine (i) Cua
ilg 3 AJP 2l el cuminil Wiy il e 35.5% 5 16.5% Janes Lyjis
sl e 23.2% 5 15.4% Jaar Ly 25°C daulls 4°C dauall vie il 558
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O AT A U s Baga 8 lal sl dpilal) cilualiioal) ALl il Al

Jie Ol Cany ol ] (it A gl GLSGall o Cag el (s o5 Jsaall)
[27] 35alllg 5208y

Sluagilly clatiiid) 5

Al sl i e Tam Laa Vs 0.2% S5 ) jpae ) PPE dilia) el
Algidl) LSl (ggina b Lt el LS (a1 L Alia slall Jouilly padally
o ol IS8 il LSl aeadl e panlly Al paliiudl seadl juasll
4)ae cpyaall PIA s IS0 AWl juae Baga (e AdlaY) sda Ciia WS lllg 3)l8)
G o aay a8 Al B el Aaally Ll ¢ paliind) dilia) s 2 il jpac aa
Al bl e dm JSa aa3 WY 25°C Al die e Juadl 4°C Al

Aikeslls

r

A ol Agigeall (558 lasally (DAY Jie Ban padAI (Bl Au)yy uass
Mga ahatinly cag LS el lasage Janiy agally cgll jig lly Gl sac luey
Al e liall Cililie e 05S5 By # H5a8s Cuiall H5d Jie loll el s (5]
Ao lial) Aalal) Mgl dps J5) Asdla algeS olaliia) o3a aladind Ll LiLayl

L 3] ()5S5 daddiosal)
saalmal)
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