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STUDIES ON THE NATURAL COLORES EXTRACTION FROM

(MARINE ALGAE)

Prof .Dr .Sahar Osman~  Dr. Tarek Afifi”  Khloud Hamza'
Abstract

The current trend for scientific research is mgvitowards the
production of materials and natural food produot&eep overall health of
individuals so this research shows methods of etitrg natural dyes from
green algae (Ulva lactuca L) and red algae ( Placantartilegineum ) &
Gelidium sp, and used as colorants and presergaitivprocessed foods as
an alternative to the industrial colors, and aseault they contain
antioxidant materials at high is used as a presigevéor foods. This study
showed that pigments which extracted from greemealger best solvent
(acetone aqueous 80%) at wavelength (450 nm ) avitaverage (.6090 ),
followed by ( DMF 100% + Nitrogen liquid ) degree196 ) under zero ,
when the wavelength (450 nm ), average (.631 )endlgae in the form of
dried, the other side red algae best solvent ferektraction of pigment
(Distilled water) to get the red pigment, but ta tiee green from red algae
score the best solvent (DMF 100% + Nitrogen) atwagelength (450 nm )
average (1.335 ) , followed by ( M.A ) at the samavelength with an
average ( .988 ). The algae are processed befepanmg for the extraction
of the dye (soak and rinse grinding and sonicatibthe cells and tissues).
The drying process for green was the best andifrggzrocess red is the
best Extracting the dye from algae . Been emplagethe production of
dyes pomegranate jelly from fruit kiwi. Becausesita treasure trove of
natural dyes and carotenoids, vitamins and undetlifatty acids, protein
and dietary fiber. That will affect positively orhe overall health of
individuals helps clearly to treat (obesity _ di@se osteoporosis _
increase immunity and prevention of cancer .c.. @t from algae ).

Keywords Microalgae , Seaweeds , Ulva lactuca , Plocamium
Photopigments , solvents, extraction method , @iployll , Carotene .

’ Faculty of Specific Education, Mansoura Universigypt
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Introduction

Marine algae can be classified into brown, red, gmegtn algae, which
are referred to as Phaeophyceae, Rhodophycea& obphyceae, (Khan
et al., 2010). There are four kinds of chloropHgiind in marine algae
(Holdt & Kraan, 2011). Algae and microalgae areerefced in the
literature as sources of bioactive compounds fa as functional food
ingredients (Plaza et al. 2009 ) . Hence, the wddeersity of marine
organisms is being recognized as rich sources o€tifonal materials,
including polyunsaturated fatty acids (PUFA), palysharides, natural
pigments (NPs), essential minerals, vitamins, emsynand bioactive
peptides (Shahidi & Alasalvar, 2011). (NPs) haveened particular
attention. These NPs exhibit various beneficialdgcal activities such as
antioxidant, anticancer, anti-inflammatory, anteslty, anti-angiogenic and
neuroprotective activities. This contribution foeason biological activities
of marine algae-derived NPs and emphasizing theggrial applications in
foods as well as pharmaceuticals areas (Ratih agw®n ,2011). The
study of seasonal variations showed that the besbg to collect the
seaweed for food use is between February and J@ia&ré et al., 2010 ).
Seaweeds, especially the red seaweeds appearaio ingeresting potential
source of food proteins (Denis et al., 2010).

Seaweeds contain up to 2% of dry weight of lipidd anuch of this
lipid content is made up of PUFA with much of itcacring in the form of
omega-3 and omega-6 lipids (Marsham et al ., 200fAg cell walls of
marine algae are rich in sulfated polysacchari@%s] such as fucoidans in
brown algae, carrageenans in red algae and ulvagreen algae. These SPs
exhibit many beneficial biological activities suabh anticoagulant, antiviral,
antioxidative, anticancer and immunomodulating \éiiés . Therefore,
marine algae derived SPs have great potentialuhdr development as
products in nutraceutical, pharmaceutical and cosuiecal areas ( Isuru et
al ., 2011 ). In animal studies polysaccharidemfr@rious edible seaweed
have been demonstrated to reduce plasma total steade , LDL-
cholesterol and TAG (Amano et al.,, 2005). sevetaldiss indicate a
beneficial effect of oral administration of chontiro sulphate on
osteoarthritis ( Rainsford, 2009), through stimolatof extracellular matrix
production by chondrocytes, anti-inflammatory effe@nd inhibition of
cartilage degeneration (Kubo et al., 2009). Thaepegrties confer on the
seaweed the potential to be used in food techndiogyhe acquisition of
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low-calorie food (Kadam et al ., 2001) , as well iasprevention of
gastrointestinal (Lahaye & Kaeffer, 1997) and aanelscular (Bocanegra
et al., 2009) diseases. seaweed represents onrlee afichest sources of
natural antioxidants and antimicrobials ( Cox et 2010). They are also an
excellent source of vitamins such as A, Bl, B12,0Cand E, riboflavin,
niacin, pantothanic acid, folic acid as well as enais such as Ca, P, Na, K
and | (Dhargalkar & Pereira, 2005).

Polysaccharides from seaweeds have been reporteghossess
biological activities of potential medicinal valugsaddition to their current
status as a source of dietary fibers and prebiofigsit, 2004).
Phycobiliproteins are used as a natural dye irfabd (C-phycocyanin) and
cosmetic industry (C-phycocyanin and R-phycoeryihriThey are used as
colorant in many other food products such as fetetemilk products, ice
creams (Sekar & Chandramohan,2008) . reported ttheg oral
administration of several seaweeds can cause #icagr decrease in the
incidence of carcinogenesis in vivo. The SPs ofpRga (Rhodophyceae)
can induce cancer cell death via apoptosis in &-dependent manner in
vitro without affecting the growth of normal cellKwon & Nam, 2006).
Epidemiological evidence have shown h-carotene revgnt cancer of
various organs like lungs, stomach, cervix, pargrealon, rectum, breast,
prostate and ovary by means of antioxidant actiiRtyppel and Goldbohm,
1995). Other than antioxidant property they caruerice intracellular
communication (Sies and Stahl, 1997), immune respdilughes et al.,
1997), neoplastic transformation and control of wglo (Bertram and
Bortkiewicz, 1995).

Most of the pigments have high nutritional valudikentheir synthetic
counterparts. Eco-friendliness: The process of ythdn of natural dyes
from algae does not involve the usage of harmfud/@n polluting
chemicals. The majority of these effluents are bgrddable and can also be
reused as fodder, bioplastics etc. Non-Toxicity &wh Carcinogenicity:
These reasons have contributed to the increa$e inded for non-toxic eco-
friendly colorants and dyes from Algae. Common AldgRigments:
(Phycoerythrin ,Phycocyanin , B-car , Chl , Fucdkar). Algae contain a
wide range of photosynthetic pigments. Three maplasses of
photosynthetic pigments are chlorophylls, carotémoicarotenes and
xanthophylls ) and phycobilins. Phycocyanin and qoeyythrin belong to
the major class of phycobilins photosynthetic pigtnehile fucoxanthin
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and peridinin belong to carotenoid group of phobbisgtic pigment
(Deborah ,2013).

Materials and methods
Materials:
Algal source :

Two species of marine macroalgae ( green algaa ldttuca L ) and
red algae , (Plocamium cartilegineum & Gelidium)sghe green of 5-8 cm
in height but the red deeper 30 cm were obtainam fin exposed rocky site
near the edge of costal Miami Khalid ibn Walid , eddndria ,
Mediterranean Sea, Egypt at April 2013 .The samplese washed
thoroughly to remove adhering soil particles andhediately transferred to
the laboratory in an ice box for further analysis .

Reagents: Pure Acetone , Ethanol absolute , Methanol , N-N
Dimethyl formamiide (DMF), Petroleum ether , Magoes Carbonate
hydrated , Ascorbic acid and fructose ( laevulosgeje purchased from
Gomhoureya Pharmaceuticals and chemicals ,co —aAtmna . Liquid
nitrogen were from the Directorate of Veterinary dine — menufiya .
Gelatin non- domestic were commercial grade andpuashased in a local
market.

methods

algae sample Preparetion :The collected Algae sssnphd sent
directly to the laboratory is immediately washedesal times with water
and under a strong spray of water to get rid of glapkton or impurities (
Sloth et al., 2006) . The clean samples were ddagatly on filter paper (
Whatman 102 ) for a few minutes then placed th@lastic bottles and
wrapped in aluminum foil according to (Buffan-Dub&uCarman, 2000 ) .
Then kept in deep freezer at - 18 ° C . The samptge deivied into three
parts . The first was kept at deep freezer . tleors® were dried in an
electric oven Drying Voltage 220V /50Hz — in Taiwan60 ° C for 70 h .
The third was dried samples were grounded andikemtown glass bottles
for pigments extraction (Van Leeuwe et al ., 2006).
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Fresh algae

Greenalogae Red alga

@aked/vith water and pickle forlﬂh@ @akedNith water and pickle for inin

ering at room temperature for one@
CDried for a period of incubation Dried for a period of incubat@
for7days a137 cO for 3- 4days at 37%
CGrinding for 10 min) @rinding for 15-20 m@
( Powde Dark Greer ) CPowde color between red an)

Packedin vacuumbags Packedin vacuumbagsof
of polypropylene polyprogylene
The compression process and chipped away air
and then packaain

fig (1) : preparation of algae powder (spices).

pigments Extraction : -

Three extraction solvents were investigated: methiaammonium
acetate, ethanol, acetone/water (90:10) . Methamohonium acetate
extractions were initiated by adding 5 ml methaoatell pellets in 13x100
mm glass tubes with polypropylene caps. The resulmixtures were
homogenized by vortex mixing with adding of onengraf sterilized sand .
Tubes were then placed in crushed ice in the darR th, mixed at 30 min
intervals and, after 2 h, 0.5 mL of 0.5 M ammoniaopetate, pH 7.2, was
added to each tube. Samples were mixed again andstbred overnight at
—20 °C before .
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Ethanol and acetone/water (80:10) extractionsoda#ld a similar
pattern. Cell suspensions were homogenized by worting with was
added one gram of sterilized sand , and then plecedished ice for 2 h in
the dark. Samples ( powder or frozen ) were vor@xed at 30 min
intervals. After two hours, all samples were plateda —20 °C freezer
overnight. Ammonium acetate (0.5 M) was not addedhe acetone ,
ethanol based extractions. The following morninigsamples were mixed
and centrifuged to pellet residual cell materialright et al., 1991) . After
the above described sample preparation part sanwpdes treated with
acetone was frozen for 1 day at —18 C prior toidiqutrogen freezing (-196
C) , and then treated three times at 24h intenwdls acetone ( Henriquesl
et al., 2007 ).

much stronger solvent was used extract pigmentgttiyhformamide
(DMF 100% ) (Porra et al., 1989). Each sampleswdsy or frozen ) was
incubated in 3ml solvent in a 15-ml polyethylenbeuor 24 h under dark
conditions in a refrigerator with occasional vortaxxing of the contents.
Since no debris or samples particles were in sisspenthe samples were
not centrifuged. Chlorophyll a was then photomathycquantified using the
equation of ( Porra et al. 1989). samples were kshozen with liquid
nitrogen prior to lyophilisation by liquid nitrogen Frozen filters were
stored for 1 day and freezing samples were prodesseediately after
drying. Besides mechanical grinding homogenisatdnlyophilised and
frozen samples using a sterilized sand homogerfimer3 _ 6 min, a
stepwise extraction protocol was adopted to evaluhie chlorophyll
extraction efficiency. Lyophilised and frozen saegplwere homogenized
with or without DMF and compared with non-homogerdissamples. All
homogenised and non-homogenised samples wererk&sti ml DMF for
24 h in the refrigerator. After centrifugation ®min at 6700g , chlorophyll
a concentration of the supernatants was photoraiyridetermined. The
pellets were resuspended in 3-5 ml DMF and kepafather 24 h before
another chlorophyll quantification was carried olibis procedure was
repeated a third time. The lyophilised and frozeampgles were also
compared with samples which were first frozen fataly at —18 C prior to
liquid nitrogen freezing (-196 C ) and lyophilisati and then treated three
times at 24-h intervals with DMF.
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The acetone / Magnesium Carbonate extract was maettey ground
the thallus was dried gently with absorbent fippapers (Whatman 102 )for
a few seconds and weighed. The thallus was growartially in a porcelain
mortar in a cold and darkened fume cupboard to gmephoto-oxidative
breakdown of labile pigments. 100 % acetone andllsaraount of
magnesium carbonate were added in order to pretlentaccidental
formation of chlorophyll metabolites. This proceglwvas repeated until the
algal thallus became colorless, 5 ml of ethyl ethverre added and the
extract was filtered. The extract was concentrég@ low pressure rotary
evaporator ( Czech republic , 220V — 95 VA 50 Hat 5 °C ( Jeffrey et al
., 1997) ).

each sample was repeat treatment three times &t iBtervals to
carried out the pigments with all solvent's used] then were determined
Spectrophotometer at wavelength ( 450nm , 550 & rBn , 650 nm ) nm
according to (Wright et al., 1996 ; Hegazi et d1998 ) method.

Pigment Determination : -

Determination of total chlorophylls (T-Chl ): Thregams of green
and red algae was homogenized in acetone (30 #) 8@thanol ( 30 ml,
98 % ) , methanol (30ml, 99% ) , DMF ( 25 ml ,100Q%nd incubated
overnight in dark at 4°C for complete extractioidaed by centrifugation
at 67009 for 3-5 min. Total chlorophyll (T- Chldhlorophyll a ( Chl a) and
chlorophyll b (Chl b) in the supernatant were dwieed
spectrophotometrically (6105 UV / Vis , JENWAY , UKat wavelength
664 nm and 400 _ 700 nm according to LichtenthdeK., 1987 ; Hegazi
et al ., 1998 method.

Determination of total carotenoids (T- CAR): Theatocarotenoids
were determined spectrophotometrically at 450 - ®&8® according to
AOAC ,1995 ; wright et al ., 1991 ( b-carotene wiasd as a standard ) .

Drying the fruit _ pigment mixture :

kiwi and pomegranate fruits were homogenized in igend brouns
,Germany ) then mixed to pigment green and to pignagth red pigment
and mixed separately with the pigment extract (2/v ) . The mixture was
dried at 60 ° C for 3 days in an electric draughero (dual purpose -
incubator 220V /50Hz — in Taiwan ) and then grinded3 min a mixer .
And called as fruits - pigment powder .
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Preparation of jellies : -

The jellies were prepared according to ( CODEXQ200akenfull, D
et al ., 1984) , with some modification , 5 gram iW!powder, gelatin non-
domestic were commercial grade, 5 gram fructos25 Qram ascorbic acid,
10 gram kiwi and pomegranate Powder .

Procedure: -

The jellies were prepared by mixing the water,( pgranate , kiwi )
Powder , fructose , ascorbic acid and peel extiHais combination was
maintained with continuous stirring, and the gelaivere then poured
slowly to avoid the formation of lumps. The finalxture was covered and
boiled for 1 min. Then, the mixture was poured indrately into cylindrical
glass containers and capped. The jars were corypsetemerged in boiling
water for 5 min, left at room temperature and, lfinavere refrigerated at 4
_C. sensory evaluation was performed with freshpsasn

Table (1) : preparation technological the jell kawid jell pomegranate of
supplement extracts green and red color algae) (2 :1

Pigment Natural jell pomegranatel Natural jell Kiwi
Pomegranate Juice 6.7g | -

Kiwi juice | - 6.79
Gelatin 5 | @ -
fructose 15¢g 59
Water 150 ml 80 ml

Red pigment from algae 33g | -
Green pigment from algagl - 3.39
Ascorbic acid .25¢ .25¢
Mixture fruit and pigment 2:1 2:1

Sensory evaluation

Level agreement analysis was carried out by a pain0d panelist, In
the Faculty of Economics Laboratory Home. taste Appearance , color ,
Size and shape , appearance, consistency, Flavaste, Transparent and
general agreement of Product evaluation jelly ngi§€ point hedonic scale (

4 = acceptable, 6 = average, 8 = good (J .Verdued ., 2013 .
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Statistical analysis :-

Data were expressed as mean + SD Statistical mignde of
differences between groups was assessed using omay-analysis of
variance ( ANOVA ). A value of P < 0.05 was conseatkfor significance
Statistical analysis was performed using spss dAwilodows software ( spss
Inc , Chicago, IL, USA).

Result are reported as :

significant differences :

. P <0.05 * = Statistically significant

. P <0.01** = Statistically high significant

. P <0.001** = Statistically very high signifioa

Result :

Table (2) : specific absorption coefficients foegn pigments at wavelength by
solventss applied for analysis .

Wavelengths

solvent sample
630 550 450
( A+D) aceton extracted (1) 0.191 0.055 1.368
+ drying extracted (2) 0.056 0.387 0.459
extracted (3) 0 0 0
Mean + Std 0.0823 £0.0982 0.1473 +0.209 0.6090696
DMF + N extracted (1) 0.022 0.06 0.155
dimethyl extracted (2) 0.332 0.032 0.655
forn'nf‘or';fﬁ * | extracted (3) 0.046 0.246 1.082
Mean + Std 0.133+0.172 0.113+0.116 0.631+40.46
extracted (1) 0.046 0.041 0.397
(Ai N ) acetone=c - cted (2) 0.101 0.121 0.325
nitrogen
extracted (3) 0 0 0
Mean + Std 0.049 + 0.051 0.054+0.06p 0.241+D.21
A + Mgco3 | extracted (1) 0.055 0.06 0.279
acetone + | extracted (2) 0.075 0.06 0.279
“ﬂi?ggﬁ;ig" extracted (3) 0.116 0.131 0.364
Mean + Std 0.082 +0.031 0.083+0.041  0.307 +9.f4

extracted (1) : the first extraction from sample .
extracted (2) : the second extraction from the ssameple.
extracted (3) : the third extraction from the saample.
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Table (3) :- Mean and standard Deviation for alvent to green algae : -

Wavelengths 630 550 450
Mean + Std (A+D!) | 0.0823 +0.0982| 0.1473 +0.209 0.6090 + 0.69p
Mean + Std (DMF+N!l  0133+0172 [ 0113+0.116 0.631 +0 .464
Mean + Std (A+N!) | 0.049+0.051 0.054 + 0.062 0.241 +0.212
Me??i nSOtld\ (A+ 0.082 +0 .031 0.083 + 0.041 0.307 £ 0.049|

I solvent , ( A+D) acetone + drying , ( A+ N ) aoe¢ + nitrogen ,(DMF) ) dimethyl
formamide (Mgco3 Magnesium carbonate .

Mean #+ Std for all solvent's

W (630) W (550) W (450)

0 Mean (A+D *) B Std (A+D *) 8 Mean (DMF + N*) B Std (DMF + N%)
B Mean (A+N*) B StdA+N*) B Mean (A+Mgco3*) B Std(A+Mgco3*)

Fig (2):- Mean and standard Deviation for all solvi® green algae : -

Table (2) ,Table (3) & Fig (2) explains the sprecihbsorption
coefficients for when the waves pigments and sdtvesed for the analysis
highlights the percentages of degrees of absorptiothe pigment with
every type of solvent at different wavelengths Q45550 , 630 nm )
respectively . the same wavelengths mean and sthddsiation to Acetone
+ Drying ( .6090 + .696 , .1473 = .209 , .0823 28Q2 ) . DMF 100% + N
the average and standard deviation ( .6090 + .6943 +.116 ,.133 £.172
). With Acetone freeze + N the mean and std ( 24212 , 054 = .062 ,
.049 + .051 ) . Acetone + Mgco3 mean and std ( 80049 , .083 + .041 ,
.082 £ .031) . The best average degree of absorptithe wavelength (450
nm ) Acetone to drying . In (Fig (1) found that thigher extraction for the
greater proportion of the pigment , to supply ofdynd the third stage of
the highest in the extraction degree of absorptioiihe pigment and special
solvents acetone drying and (DMF + N ) , especiallywavelength 450 nm
of (Jeffrey and Humphrey ,1975)

(1202)
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Table (4) : specific absorption coefficients fod iggments at wavelength by
solventss applied for analysis .

Solvent Wavelengths Wavelengths
630 550 450
methanol , | extracted (1) 0.235 0.405 0.537
ammonium| extracted (2) 0.415 0.344 1.399
acetate extracted (3) 0.278 0.165 1.027
Mean + Std 0.309 + 0.094 0.305+0.125 0.988 +D.43
dimethyl extracted (1) 0.525 0.935 1.313
formamide | extracted (2) 0.433 0.363 1.427
+ nitrogen | extracted (3) 0.42 0.34 1.264
Mean + Std 0.459 £ 0.057 0.546 £ 0.337 1.335 +4.()8
Acetone+t extracted (1) 0.3 1.141 0.1027
nitrogen extracted (2) 0.671 0.924 1.425
extracted (3) 0.148 0.362 0.417
Mean + Std 0.321 £ 0.244 0.279+0.249 0.842 +B.{6
Acetone + | extracted (1) 0.057 0.362 1.0295
Magnesium| extracted (2) 0.367 0.476 1.495
carbonate | extracted (3) 0.539 0 0
Mean + Std 0.321 £ 0.244 0.279+0.249 0.842 +B.{6
Water | extracted (1) 0.257 0.983 0.965

extracted (1) : the first extraction from sample .
extracted (2) : the second extraction from the ssameple.
extracted (3) : the third extraction from the saample.

Table (5) :- Mean and standar Deviation for allveak to red algae

Wavelengths 630 550 450 Appearance
Mean + Std (M Red greenish
+Acetate! ) 0.309 +0.094 0.305 +0.125 0.988 +0.432
Mean * Std Green reddish
(DMF + NI ) 0.459 + 0 .057 0.546 + 0.337 1.335 +0.084 reddish reddish
Mei”,:f ,S)td Al 0321+0244| 02790249 0.842 +0.765 ed *lissues
Mean + Std (A |  Green + tissues
+ Mgco3! ) 0.321 £0.244 0.279 £0.249 0.842 +0.765

NOTE : ( M.A) methanol , ammonium acetate,(DMF)methyl formamide, (N) nitrogen ,
(Mgco3 ) Magnesium carbonate , ! solvent .
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Mean = Std for all solvent’s

W (630) W (550) W (450)

O Mean (M +Acetate *) B Std (M +Acetate *) B Mean (DMF + N*) B Std (DMF + N*)
B Mean (A+N*) BStd (A+N?¥) B Mean (A + Mgco3*) B Std (A + Mgco3*)

Fig (3) :- Mean and standard Deviation for all gwitito reed algae

Data in table (4 ) , Table (5) & Fig (3) Accordirtig the table of
coefficients specific absorption of pigments redhwdifferent types of
solvents and different wavelengths (630 , 550 , A80) for all solvents .
We found that mean and standard deviation with ebh 95% +
ammonium acetate .5M ( .309 + .094 , .305 £ .12888 + . 432 ) . Was
found average and standard deviation with DMF 100% (.459 + .057 ,
546 + .337 , 1.335 £ .084 ) . in same table fothrat mean and standard
deviation with Acetone 80% + (N) (.321 +.244428t .765 , .279 £ .249) .
It found that mean and std with acetone 80% + Mdc83l + .244 , .279 +
249 |, .842 + 765 ) . When water extraction degrek absorption was
(0.965 , 0.983 , 0.257) . The best degree of alisorjat the wavelength (
450 nm ) for DMF + N Followed by methanol + ammoaniacetate , the
more length and extraction stages (Wright et a896). And emerged
stronger solvent for the pigment ( Methanol 95%mireonium acetate .5M )
followed by ( DMF + N) citing by ( Jeffery & humpehy 1975) .
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Table (6) : Degrees of characteristics for the n@wducts as jelly (pomegranate

and kiwi) .
Paired Samples Statistics
Mean N Std. Deviation Std. Error Megn
Pair 1 AppearanceA 6.40( 11 1.200 0.362
AppearanceB 5.10( 11 0.700 0.211
Pair 2 ColourA 7.600| 11 1.114 0.336
ColourB 4.700f 11 0.900 0.271
Pair 3 SizeA 7.000] 11 1.414 0.426
SizeB 7.700( 11 0.900 0.271
Pair 4 TextureA 7.400( 11 0.917 0.276
TextureB 8.200] 11 0.748 0.226
Pair 5 ConsistencyAl 6.900( 11 0.700 0.211
ConsistencyB 8.400| 11 0.663 0.200
Pair 6 FlavorA 6.900| 11 0.700 0.211
FlavorB 4.400( 11 0.663 0.200
Pair 7 TasteA 6.200] 11 0.600 0.181
TasteB 8.0000 11 0.632 0.191
Pair 8 Transparenth 7.10(C 11 1.446 0.436
TransparentB| 5.40( 11 0.663 0.200
Pair 9 acceptanceAl 6.700 1] 0.900 0.271
acceptanceB] 5.300 11 1.100 0.332
Paired Samples Correlations
N [ Correlation Sig.
Pair 1 | AppearanceA & AppearancgB 11 0.310 0.354
Pair 2 ColourA & ColourB 11 0.279 0.40"&
Pair 3 SizeA & SizeB 11 0550 | o0.08p
Pair 4 TextureA & TextureB 11 -0.408 0.21B
Pair 5 | ConsistencyA & ConsistencyB11 0.517 0.104
Pair 6 FlavorA & FlavorB 11 -0.129 0.70%
Pair 7 TasteA & TasteB 11 0.264 0.434
Pair 8 | TransparentA & TranspareniB 11 0.063 0.455
Pair 9 acceptanceA & acceptanceB 11 -0.21p 0.“531
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Table (6), Fig (4) : Degrees of sensory charadtesior the New
products as jelly ( pomegranate and kiwi). Of tren&@al assessment of the
product jelly component of algae pigments and dremdt tissue was
observed as follows : Appearance of red algae @dtdut Jelly gets green
algae 5.1, color degree evaluate the color ofeéder.6 and much more than
them degrees green evaluate 4.7 , the Size anc gfajhe observed of
convergence in size degrees, exceeded slightlytge red and green 7:
7.7respectively , And a supplement to assess xterés of the red over the
other is to score 7.4 degree in green while thees8@® degree , Consistency
and texture it was agreed that it is worth the neimh4 and number 6.8
green , flavored red tops in green flavor for thaloiving degrees
respectively 6.9 : 8.4 , As for the taste even haih classes and closed at
6.2 : 8 Degree , Transparent great for both for waneties and degree of
public acceptance of the two varieties , 7.1: 5d green was the best
characteristic of the red .

Discussion
Priorities for the extraction is based on

1 - Stability of the pigment extract. 2 - Optintia of the extraction
efficiency of pigments. 3 - Good resolution of pesltape and
separation. 4- over the stability of the dye .

Extract the pigment stability during storage in theéo sampler is of
paramount importance , so the choice of solventaetion requires special
attention . Has been applied to various solvemaekibn accurately, but so
far have not been discussed in the context of aafiom In this paper will
reconsider the use of two of the most commonly us#dent extraction ,
methanol , acetone and other types of solventarjetrand methanol with
ammonium acetate and water ), but the best is meatta And, we will give
here the way highly reproducible based on the etitra of 90% in acetone,
in combination with freeze drying , and packagifgvater generally higher
extraction efficiency is achieved by the use of hmmabl as solvent
extraction in combination with a mechanical disord@/right et al , 1997).
The main criterion for choosing the most suitaldé/ent for the method
based on automation , however, must be based orndéddtability . Low
stability of the pigments in methanol . Several ggaphave already been
described how methanol encourages to configurenaite of chlorophyll

(Brereton et al, 1994 ).
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Acetone, on the other hand , provides a stabler@mvient . This has
been shown in fact in our study. Although pigmextracts can be safely
stored for up to 18 hours , the 12-hour limit aad e pursued . In theory,

the acetone is known to have extractability lesffedy & humphery 1975.)

For other solvents are less in the degree of separand efficiency as
well as the presence of remnants of the algae aetlstissues with the dye
in the solvent . It also found that the drying tafee on the degree of 50 ° C
for green better than red because it can maintalior degree on the red
reverse (Porra et al., 1989).

Discussed in this research is clear resulting apptin for automation
in the analysis of dyes depends on the extractioalgae suitable for
methanol as well as storage for long periods oktraple in automatic (e.g.
Claustre et al., 2004) can lead to a rapid detatimn in the pigment . The
Master Standard to choose solvent be based orntdbdity of the solvent
but stability of the pigment in the methanol is I(Brereton et al., 1994) , It
is known that acetone least have a lower extrddiabf chlorophylls from
the protein matrix (Nakamura and Watanabe, 208hpwed the efficiency
of acetone top of methanol . DMF ( 100% ) the esisiay to enhance the
efficiency of extraction is to prolong the time exktraction, however the
length of time lead to the destruction of chlordptgth the passage of time
and the cells frozen in liquid nitrogen lypophilisehighest level of
chlorophyll a and extraction is carried out undez tark to prevent light
photooxidation pigments ( Kowalewska and Szymcz0Q1) , And are
compared of solvents the different of the extr&¢tight et al., 1997) DMF
more Efficient but a because of toxicity to can hetthe recommendation
by the followed by acetone and is based the pramailomers from the
chlorophyll ( Brereton et al., 1994) .

Color dye extracted degrees Citing with all Mercameé et al., 1999) ,
(Zapata et al. ,2000), (Van Heukelem andThomas)2Q0&/right et al ,
1997) , (SIMON W ,2005).
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For green algae

Treatment solvent degree Color

A+ Mgco3 Lime-green light by 50%

A+N+F Transparent to the color yellow Sloped3596
A+D One of the best ways is given Olive Green 906
E+F Less than color tone drying Green averageO8%
E+ D Green the average score of 60%

DMF +N Green very verdant green maximum rate 669(

N : Liquid nitrogen / (DMF) dimethyl formamide A+D) acetone + drying , (A+ N)
acetone + nitrogen ,Mgco3 Magnesium carbonatefrézén ) , E ( ethanol ) .

For reed algae

Treatment solven degree Color
Water Dark red watermelon somewhat.
A+F Bloody red color by 80%
A+ Mgco3 Dark lime-green 70%
M+Ab5 Red and pink in the first conclusion airdd-green in
the second conclusion
DMF + N Red given me for the conclusion first, éalled by the
second conclusion Olive Green 90%

N : Liquid nitrogen / (DMF) dimethyl formamide ,A+ F) acetone + frozen , (A+
N) acetone + nitrogen , Mgco3 Magnesium carbon#td frozen ) , E ( ethanol , ( M.A)
methanol , ammonium acetate .
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