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Fig 2 Optical microscopy images of formulations
A) F 0, 10000, 1, b) F 045/0, 10000, 2
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Table 1 Output formulations software, productivity and process microcpsules before and after the

freezerdryer
RO omulaons Mgy e s el prociviy
1 F 2, 15000, 0/045, 3/51 78/0 = 86
2 F0,5000,0 73/71 390/3 65/1 42
3 F 2, 5000, 0/045 164/46 20/63 96,0 + 66
4 F2,15000,0 127/36 161/25 90/0 + 87
5 F0,15000,0 156/01 396 5511 +77
6  FO0,5000,0/045 132/17 18/6 84/0 + 56
7  FO0,15000,0 156/01 193/15 65/1+77
8  F2,10000, 0/045 40 372 49/0 £95
9 F0,15000, 0/045 255/74 263/12 59/0 £ 86
10 F2,15000, 0/045 70/09 3/51 4511 +79
11 F0, 15000, 0/045 255/74 263/12 76/1 £77
12 F2,15000,0 178/91 398/92 97/0 76
13 F1,10000,0 261/18 558/12 34/1 £81
14 F, 10000, 0/045 41/68 19/9 85/1 £59
15 F 0/05, 10000, 0/045 21/26 3/4 96/0+90
16 F2,5000,0 529/89 496/89 85/1+55
17 F1,5000,0 549/83 413/8 1/65 + 50

Fa, b, ¢ formulation weight% of lactose, the percentage by weight of dispersant, where respectively enzyme

against a, b, c is.

** The volume average particle diameter of the microcapsules according to Micron

Crd g 3 -‘%U 09 o Solw dde —0-Y

03 S

Table 2 special cube model analysis of variance and coefficients components and interactions for

productivity process them microcapsulation

Sources of

Efficiency size before freezedryer size after freeze dryer
changes
Model P- value The estimated P- value The estimated P- The estimated
vait coefficient vait coefficient value coefficient
A- <0/0001 86/50 0/0013 224/56 0/0053 192/45
cryoprotectant
B- . 0/0179 3/60 0/5827 -16/27 0/1645 38/67
Homogenizer
C- enzyme TG <0/0001 12/80 0/7398 -9/05 0/1062 -42/34
AB 0/0064 3/77 <0/0001 -161/09 0/0057 -76/01
AC 0/1180 -2/20 0/1306 -49/31 0/0110 -83/86
BC 0/5075 -0/80 0/1239 -45/64 0/0250 -64/35
YA 0/0852 -2/18 0/0286 67/71 0/0125 72/46
YB 0/7412 1/06
0/0002 -19/74

P- value greater than 0/1 and less than 0/05 and represent significant phrases and lack of effect on the

productivity model is microcapsule.
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Fig 6 Interaction homogenizer and lactose

microcapsule size before freeze-dry-now in Fig 5. The effect on the productivity, speed
formulas (a) without any enzyme (b) in the homogenizer and lactose microencapsulate the
presence of enzymes process ((a) in the presence of the enzyme (b) the
absence of the enzyme)

033 Ll bl VJ_J-;T syl O3k S pladse b s }
A{Lij.wb‘)u&_’)u);%.ﬁﬁﬂ)b(“'\')Q‘)Kﬁb}ﬂjﬂ
K uJS ‘Jﬁ U,I.Ats CJ‘)S Q}Ujl U:S\J u:..&ls‘j )ﬁbj}m& _ i

; 9 .,\:3.,\.” )U}K ﬁJU wb"ul.;} USJA Q.,\.In 6‘3335 L)i'})
033 S 3eSY s O 5 Il i

S b Sy Sl el e 5505 s

badpm, olbl Ll Cel ol g 2 gleY

oo Slodns Jlail Olge 4 Skl S Ll sl
S50 i sl 5 e 3 Ws S sdaline

_ Dol ol sal Conety
©yd e onloser 55 Cow axa rimen 335 e . .
. e oo S b Sox G Slimss 53 5 (1) 0L 5 )
odaline ("ifl)}&ﬁ Ll "'\'JBJSL;‘JJJJJL) \) CJ\)) e\}l«b‘ )
) Celb Qv uoU 5 pl5sen s b5l &8 Asls Ol Sy,
38 dous i b plises sa3 o pie S b UG

Ay



OLes 5 5L 3 33l

Col Hnbisen oS ooy Al s (Y00 0) OLSes 5 55
S 0 fead les S Sop ldieSs S Ay
W, &S Jb= o dies SHp b, s gl
s b a8 glits i S5 Slad 5uS 5 S M55 sy
D] osd Sy avsy 00 5205 o 51 ool
S-St S eSS s Sl S ok Oles
Cu Lol cwd ol Cu A esls s s3lasul
Golomil o5 Kt 5l S JpeSs S el ey
Al e

Solwang —V-Y

Bl @ ol ag loe bjbse Ms 4 s L
Sosor Ao Sl 5 wndinny S el 0Ll
Sop s S b bad s n)y S o5k il
M ol ol 28 LB S S oIl 5 en s e 0502
Bl Wl wil plle Sl pleol wdn s b
orblsen s e b Jse b daadsn Gl ae
T IYS I V- B TIRWOR) (PRI EERE
S35 Moz A0 Gose e Aoss Ll d pl 5 s S s
352 Sl SIS il 5 31 sl 0 5 Y358

2 4 dp b OpldeST oIl AT
Jals 4 ged b dnnlis

Fas 6 bl ns O gl oLl bl sk 4
S gbe ey 0555 BBl gbes L3 55, VY e 0 S5
Dajuas ,lu&

55 O Clablows S5 e, 03 Sand g, Oldal 51 (S
S okl b s g el Sl O pelinST
sl SN pams 558 0 ) Sl ol 2, s
sl 6 s e w30 ) & badeST diile O sanl S|
“ i VIO I g0l e 5 35 or s 0SS
5 ke Sy A5 L aeSTy il s S
Sy s LU0 W Sl Sk
ol O gl S

G Sl Sl 5 1B SO pEa) S|y
S G Glhmn, Cwl cpl sty QLS &S I
Glaaind gy SIS 0503 dgb 3 3,0 AST el

03 (s adimy iy Sup pEao)lals ey, 5 Sup P

Yy

335N G55 s (S (BB preen 5 Sl 55SY
ool Gy Br S o3l ls S plisen L3 op S
033 eeS LSy dens urie Bl e o
SAV LSS Shs des S eames 5 5l ses
el OLES (6 585 S5 o3l 5505 sen s

spams3 o DS spbises VU s Sl eslinad pKCs
o3Il 5ty o b 5 s |y o 4 Jlail OSG w;‘l
Ol 5 s s 3 ol 53 53 bl as S e 58 5
Ll Ogr 58V Sl eslinad o bl el a8 55 Jlas)
238 o osbs Jlasl C'l.a 5,8 e 1y s Glbl gl
033 ke b3Sy Aoy i pte il L cnlal
booimmen Sl gl ol S S b pen
O3 Il 5 RU5sen 553 LAl 5 SV dwys Ll
38 S

3)

Fig 7 interactions weight percent lactose and
formula-speed homogenizer away without the
presence of an enzyme (a) formulations in the

absence of enzyme (b)
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Epidemiological investigations show that long chain (LC) o;PUFAs have beneficial effects on health
and prevention and therapy of many diseases, especially cardiovascular types. Due to high oxidization
susceptibility and undesirable aroma of these fatty acids, enrichment of foods with those sources, has
an unfavorable effect on sensory properties. It has been shown that microencapsulation, protects these
components from oxidation. In this study, that contain flaxseed oil contained 57% LC w;PUFAs was
microencapsulated using complex coaservation technique. A RSM design based on three factors (
homogenizer rate, lactose presentages) in present and absent of transglutaminase was used to
determine optimum condition to achieve maximum value of microencapsulation efficiency
(ME).optimum condition regarding maximum Me was homogenizer rate 10000, 2% lactose and
present transglutaminase. Formed Microcapsules had an encapsulation efficiency of 95% and showed
a protective effect against the production primary and final oxidative products compared to
nonencapsulated oil during 21 days of at room temperature storage.
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