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Abstract
This study was carried out to evaluate the preparation of five-layer laminates that
were introduced by Layer By Layer (LBL) technique by the use of two solutions,
namely, the sodium alginate, and the other antimicrobial agent is the turmeric extract.
The halo diameter was estimated on a petri dish containing the positive bacteria or
negative gram bacteria were used to estimate the effectiveness of antimicrobial ex-
tracts. Results showed that 0.2% concentration of turmeric extract showed inhibitory
activity against these microorganisms. The scanning electron microscope was used to
detect the thickness of prepared laminates. The thickness of the total alginate and
turmeric laminate was 28.58 mm , The Zeta Potential voltage of the alginate solution
reached -28.49 mV at pH = 7 and the turmeric extract was 29.45 mV, The WVP wa-
ter permeability values for the layered PET film without any addition to the charged
PET (treatment 1) were 29.091 g.m?/24h) and for the layered PET-charged for sodi-
um alginate and turmeric extract (treatment 2) 43.636 g.m%/24h), OTR was obtained
for the layered with no addition of the charged PET (treatment 1), 14.78 ml / m°.day),
and for the PET-charged, covered with sodium alginate and turmeric extract (treat-
ment 2) 19.19 ml /m?.day).Three treatments were made of Monterey cheese, the first
treatment was covered with the paraffin wax as control M1, the second was covered
with gelatin (M2) and the third was coated with a layered film consisting of the sodi-
um alginate and the turmeric extract (M3). The results showed a significant decrease
in the moisture content and the correct acidity of the treatment M3 and evolution in
the values of ADV by the duration of maturation and the body of the turmeric extract
in the layered was determined from the microbiological growth of the treatment
(M3), making it superior in the sensory characteristics of the comparison treatments.
Keywords: LBL method , Turmeric , Monterey cheese.
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S Lea ) ABS Jals shayll a3 i) o0 ey Le aSHSU Cadladly Akl uall Dl
Lasats claill z Y (An) Sl bladl sl L Lagady tsalall LS Lablad il dadla iy

(53)5(6)5(3) 0o JS ao Blll 020 ilamy oaall Allaall ilasysY)

paliivagg clial¥) (o DAL Cilial) gaial) Gigall (s cBlalaal Alaay) cuCal :2 Jga
2% 2710 dauny sgd 2 A3l £ Lady) s sl B gl

ADV s Lagaadl | bl | oued | caall | dghaydl | dlaleall
9 e i
0.71 5.17 0.47 1.80 | 25.16 | 23.00 | 47.99 |0 M1
1.79 5.00 0.58 1.87 | 26.09 | 25.00 | 44.31 |4
2.79 5.32 0.51 2.00 | 26.79 | 26.50 | 42.90 |8
0.80 5.30 0.40 1.70 | 24.00 | 24.00 | 47.66 |0
1.89 5.10 0.55 2.13 | 24.39 | 26.00 | 45.00 (4| M2
3.81 5.20 0.50 2.87 | 24.50 | 27.00 | 42.04 |8
0.69 5.30 0.40 1.70 | 24.00 | 23.00 | 47.96 |0 M3
1.07 5.10 0.53 2.50 | 24.23 | 25.00 | 45.29 |4
1.35 5.15 0.50 3.44 | 24.33 | 27.00 | 43.00 |8
0.602 * 0.482 NS 0.291 | 0.821 |3.51 *| 2.16 | 5.634 Lo
NS * NS * LSD
.(P<0.05) *

LCpuoSal Yara Jiai Jgaall Bl
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GOl Adled) LD amgpdl e Cemgilly CEA Gaag ll Asgiall casill (3) sl oy
Slall (Bl (M) adhd) Gl Caliall Alad) cpa oo Slzmd GSRNg a1 e sl
0.263 zlal! Lile Ly ye cul€ 3 M3 ¢ M2 « MT cDlelaall %SN o caly 3 ¢ (M2)
cDlalaall %1.013¢ 0.986 0.857 zlaay) Lilgs & ity a3 s e %0.299 0.281
ddee Algd b ) U NPN iyl g Gumg il ae Jlad) Gl ¢ sl e Ll 5)5804])
il ) b dealall ekl G o <%0.820 N 0.798 o bl cOlalaall paeal # Ll
delia 8 Alexivdll dadiall Cliis e Sab Ciliaall tald) iy e ading NPN SN (50 (I
I g il s giall Apasill #1530 (53)5(6) 5 (3) eang Lo e diie il sda Ciglag ¢ all
Gl LiSs e daiall (g pall Allaall lasiV) 90 asn lat¥) 5o aafiy (g nll 2 Gang suilly
ol lidg didas A ey
geaial) giiigall Cp> cBlalaa (B Al € Cnngiilly QI Cpag Al dugial) Apeail) 13 Jgaa
2% 2 10 dauny sed 2 AL glaiy) e L) b Al CDAIL Calial

[ s s Cmag A | e Gaag il | (%) QI Cpag Al | gl | Ol e T
(%) I gl | () Aant) | A Al | (%) Q| (ed)
14.21 0.560 6.67 0.263 0 -
15.44 0.63 18.67 0.762 4
20.00 0.84 20.40 0.857 8
15.15 0.57 7.47 0.281 0
16.49 0.63 20.44 0.781 4 M2
20.05 0.77 25.67 0.986 8
17.55 0.66 8.89 0.299 0 3
18.46 0.70 25.22 0.956 4
20.73 0.79 26.58 1.013 8
5.063 * 0.451 * 4.925 * 0.531 * LSD iad
(P<0.05) *

LCasSal Yara Jia Jgaal) Ay e
lee cuminil B M3 cDlebeall (giga) cpa gl 8 S LS Slael o (4) dsand) e ek
aaedl a3 ¢ sl e M2 g M asdlad)l Cdladly uihal) aadlly Calial) Cpall A5)laal) ilobes aa
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o e sl e M35 M2 s MI cDlalaall o /oo 5107 x8.55 10° x1.4 5 10° x2.1 L€l Ky
sladll salimall Jalsall il (e IS sl LGN Y ase LSl AASH slaeY) (ealeds) Cas
LAS olas dnjgaal) sbadll slime JalaS il elpus 4l dga (e AleYL Caliall ddacy Ljgadl)
Caghill (gginne g L)) a3 Mg+ alS Liaal AL LSS a sall 300 ) oS diaal dunsal
Jalsall e dlaleal 038 elsin) are o 5o radll GO 3 i Gipan ) (M) Alladl b
e Gob o Al cbadl S aie A agud Wasg cadaill dulee ) 3 Ljgaal) eLadU saliadl)
L alill gl ) 5 ashael i 1) ool Las thsel) clanl) sad Lol s 31 (im0 Jsio
sai e pladll 3 Lege 133 Crmn€A ) LS LSl et oY ane mid by (Lag phase)
sla¥) oda Ll (gygpall (A ) Sl Bliall 3 agmly Gl Sl ol (DA (e Ablsgl sl
¢ Al il Al Al ol LS Lgharary g lly saall Allaall LSl Ll (34) dueaal
LS« M3 aldbaall b ae /a5 10" 7.9 # L)) 520 dles & Oppall Allad) LSyl slael canly sad
Lo o ibuill oda (35 ¢ p2fpnan s 10" X9.0 zLady) 558 dlgs b opiig ol Allad) L€l slae] cal,
O Aales 8 zLal) dabe DA L) e (o) LoDy Al lieYly Olodl) LK W ¢ (48) sang
Lae (4 Js2a) ( M3akebadl) dojgaall eladl saliadd) alsall o (glad) sl catle 1 (g5 al)
S EOalaalls 4jlae ey sai (e 2a) 6 sl eV el aa b Galdive aladial o) Ay
i b pdy IS8 s ol LiSlsas e b Lega Dygd o0 31 (4d52n) Jelsall s Lgaa a2 o]
il 3 QRN sae s B3 (B Al dpgad) clal) W plal) delia b Al 3y
ol 8 culS Gl Gl ad) e ADlally el GG (il o) 3 (P<0.05)
X(9.0 =6.81 )5 a/p-p5 10> X (9.23 =6.78) _asdall (Dl Caliall cpally aailly Calaal
Joro 5107 X(5.25-7.97) SKls CliaNL Ciladd) Geall i€ a3 ¢ gl e o2fpn 5107
o Bag ol 3 Al Apgad) LU £ISH SacY) mlaasl o) sl e M35 M2 5 M1 cDlabeal
@l Gpeaill (5K (galimill Jadlls ADle 4l Lpgaad) la¥) gail saliadll Jalgalls dilaall SLa¥)
oath s lae Qi) aall Oy Sl daad palsag daladl Jlas dlad dusse QSIS atd) Jlaty sy
oaial (28) ade dias Wl dislae il sda culS (21) cilpbill sai Jib dnsiaiy O) Jlil Jaes
(4ds2s) gl juis (S1) 5 (44) sansle ae Gy JUaiY) Starcciatella o 8 (g Sl gt
(M3 aleledll) Dl Ciliall (grsall s z3lad On Ljagall olal) dael 3 il of )
O gl 1 (4 Lo el apaall e L) WS Le as ) ddsil ciilS LSRN paliialg] iliadll

Agnally dyghatl) Al e ot Gan delia 3 O 13a alasiad AiSe) ) el Lee laY]
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il el gdaiall (SiEisall i cDalaa B abfaan g dug Silall Gagadl) il (4) Jsaa
o glaly) dilgly Ay b 21 °10 Ay e 2 AL pLaly) Bae oL b agsl

Psychrophilic Protolytic | Lipolytic | Total Count dlalaal)
10* x6.78 10 x1.2 | 10*x0.2| 10*x4.0 |0 "
10% x7.72 10° x1.3 | 10> x4.1 | 10" x7.5 |4
10% x9.23 10° x5.0 | 10> x8.6 | 10®x2.1 |8
10% x6.81 10' x8.5 | 10" x7.5 | 10*x3.7 |0
10% x7.70 102 x9.1 | 10> x2.5 | 10°x8.9 |4/ M2
10% x9.0 10° x7.5 | 10> x5.1| 10®x1.4 |8
10% x7.97 10 x3.0 | 10> x2.4 | 10°x2.4 |0 3
10 x7.33 10' x9.0 | 10" x7.9| 10°x5.2 |4
10* x5.25 10' x8.9 | 10' x7.2 | 10" x8.5 |8

* 2.148 * 5381 | *1.855 | *26.054 LSD s
.(P<0.05) *

cCasSal Yara Jidi Jgaal) B Al
SN aliie e glall Gl (M2 ) aidlall GO (giiisall cual gl (6) IS5 ek
O Dlalad puall apill 205 (5) Jsaad) o ¢ zlal¥) sae Llgss Ay S wial ) (M3)
Sl GG Gl gisall G (M) oradll (Il Calial) cpall ciled Ally (55554l
paliiue o glall GO Calial (sl cmg o(M2) Ljgaall slad sabiadll Jalsall (g NI
Gl (Rl ) 7z gl andally 4gSH) Aaal cinie ) Alell lajall yes 2 s e M3 SN
s Ayl mlolly asalall (e iy aa (S8 Cin 8 ilaill sda b L) dilee of o Db
LleS (e a2yl G N daliaall Ljgadd) ladU saliadl) Jalgall 4p Caals (g3 joall 1) lld (o
Lyt paalally Giaiall askally HLallS 4 agepall e anball Z ) aie by Gaghill aia 4 AL
o33sall i) oy A8 LDl e e z3lall odg) clapal) e ellag) ) Cpasialls son Las
s daall o3 lgle cilias ) cilsyal) PIA e laaaly @l 1y a5 Ag&lly aaall iy Lk &3 laal
s it pll Allaall lasi¥) dad ) cand) g2y BBy jed 2 jee e da)2 6.0 8.0 ¢ il
sl saliaall Jalgal) o agilsin) are Cunw Cladll 03¢l guall 3 Jlall (g Sadl) ol bajaas
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Aadiall oy Aol Jaill Wjysae (Al dAladud) spadll Sl Clatiand) (ans 0585 uils ) dujgaall
- (55) Ll LS Wpyaae Ally ciling pll Allaall cilaiYlg

CBlaleall (b grigall g ilas Al Jaagl sd GLailly clulally jelaally algall Ciliay (sl Las
A el b lasead plaly) sy oSls ¢ zlal) e oY) el 8 Loas ) )
ses M2 dlladlly M1 dlaladl Al dlebeall 3 L 3L cilaal) s3] dasiaall oyl S
Alabedll ) Gl Caliadl cpal (8 Les Alle claall s3a e dasied) claall culS S Gl G
Sllg Lagla )l o Jalds 8 AAleY) dsals (2 yoall ) Canndl Sgay Sy ¢ g lialy) Ay a3 pa (M3
gl Jlaill gyt Balii Wy asti Ally (oald) LS deal Ciulia (A ) Hle bl @l diy jég
L ae (i Ny ¢ gladll) 558 Pl gall jelaally clulally alsdl) dda Gauad o (uSasy 53 aall
cad)l Jladil Iasgl M2 dlladll a8 ¢ M3 dliladdl & caall Yiadt) Ias3l ol ¢ (6) 5 (3) oS
Clisag AMsall g0 () Gy 3gmy 85 M1 Allaall dpuilly Jlall Gy 7 LalV) o ) jeall 8 g
Aliisly (aliiall LS i 3683 LSy (anng Asaall dgally (anSeY) Jas b sanaall dileY)
Loy 2032 Y) Ladn 8 AAeV) oda aladinl andl (531 Y1 el Jodls (g yugll ualil
- (37) Sl Calall dulual) 1336 Y)

Oilalaall (grigall (i phan o QlieSU Caih sai dgag ) (5) saall un) auitll il eyl
A (M3 dlabadll) GG Ciliall (gipal) cn zilas Wl zlady) (e Y edll 8 M2 5 M]
G aladiul e (44) sansle pe bl sde (3T zlalyl 5ae Ak g e s 6l el
O (& abphill Sl Jeas Jaag M Ll (Coalho) s cadas (8 aljeuddl e (golal)
GOl Calid) il L) sat Joman Baadl ol s 8 ase 20 jee de G e JAY A
GO 8 adyouadl) 2gng N lly 8 udl (giely Washal) & 3 duaslanls )Ll dallail) @lly sy
Bl o) e (50) o< L aa gliil) ode i Gl el mha o KoY asag A GllIS
Slo Lglall AV o) e (24) sansle pas eI (6K sladl LA e s B alyguU
gl sla¥) Gaes el e ot 8 O hsall it 8 Aediiudl afisedlly sl
S @l w28 pin L. monocytogense LKy P. fluorescense LSy E.coli Jia daldg
Cagylll e Diab la¥) Calan (B dupgaall eladl saliad) Jalgalls decaall AeY) plasia) A0l
S e LisS Gl mhe e (lieY) s e b Ll aals ally Aded) Wy ) Agla
. (obligated aerobic) \.ubﬁ Byaaall 4o ygadll
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Glaly) e . DL Cilial) gaiall giigall cpa Blalia (B el anfil @il (5) Jgis
gl dulgiy Al A 2+ 2°10 daayg glaiy) saa sl B Sl (aliiuag

Y gad| Al Juakil| Agil) g andall af i | slailyl g dulail)| jediall | (£ ssml) il sas [Alalaal)
10 10 9 10 9 9 0
10 10 10 10 10 9 4 M1
8 8 6 7 6 8 8
10 10 9 10 9 9 0
10 10 9 10 10 9 4 M2
8 10 8 9 9 9 8
10 10 10 9 10 9 0
10 10 9 8 9 8 4 M3
10 10 8 8 9 10 8
& siza e NS «(P<0.05) * |

onSal Y ik Jgaad b pI®

glaiy) g zlaiy) Ay

bl CSAIL Ciliall Jadal o

glaiy) baa dilgd g Al (AagSl) (aliion g clial¥) (e O sSall Gl Ciliall (giiigall (i 16 (S
S 6 dal
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