[ Downloaded from isfj.ir on 2025-08-13 ]

[ DOR: 20.1001.1.10261354.1395.25.5.14.2 ]

[ DOI: 10.22092/1SFJ.2017.110316 ]

v gSubd ¥ 93T 31 ool 1 2t g 15 Ly CulS' (U3
Ll bad 30 U g yuud gy 4 I ¥l WY (Azolla filiculoides)

sl Ol g S sl e Mosly Ciw L

“m_seifzadeh_ld@yahoo.com

9 oidsel olidas Glojla paS (ad asle SlEESS duge oS Al sl O o s3] suSaiay3y -
Ol (5 s 500MaS s s
Ol OB (5308188 g 5 oBdsel Sldal Glodlu pdS Vot o gle SEEST den 5o Y

\Yao L U‘t‘)'.’;\.ﬁ é—:‘)u \Yao J‘J‘)A ZCA-&LJJJ é_:)t's

gl 5ol by (olal 3500 s n s St £ 55 b amglie ol doss (oS Ol e Saa b o3 s )
Aaed oo aedd sl 5ol b bl s SSedan ol sl e A8l S OVE (5T S e
s Sl sl s dl K w w bjles s 45,8 ks o\ Jle Ol b s J3l VB (YT Sl ol
ot Sl lgT Sl eslimal | byl oS s eslizal aals Olye 4 Ko 5,8 by 51 diks (o l0gSS o spmekes
aa HPLC dly 4 A ol s 5 Lol dws (hUNtEr 1ap) v K 5,8 by coiS 5 Sl i il
LS5 ¢ o K, bl (ol ds s el QL&.:L,:J’T@L:J); A e b e b S b O
(P> /0 8) s sdalin ls cae Spls aals b aglin s 5bsT 590,87 1 s 8wl Olj Ste 5 CMle caalsy
oS b (P> 0) sl Ol s me alis aali 5 slT sl usSTh ol B mlb Ol ous b
phe @ ax g by s 09 CoiS 5l e 423 0 Gl s Jl S s K by San b b
(ol bt ST Eom Sl S 55 b awglin 53 V3T Slead glsmal 055087 by o Iy gan Sl 3
bl 250 o Sl S 75 b alin 53 V3T Sl pl sl (b 5008 by Sl s Bl by s

38 slgin gl Cwno s Sz 5,8 b sl w1 VST Sledd e k(5,8 s 8 Ol

S VB (i G398 39S L b (sl S5, YT S gulS SlolS

J ot 0wy g5 *

Yo


mailto:*soheil.eagderi@ut.ac.ir
http://dx.doi.org/10.22092/ISFJ.2017.110316
https://dor.isc.ac/dor/20.1001.1.10261354.1395.25.5.14.2
https://isfj.ir/article-1-1616-en.html

[ Downloaded from isfj.ir on 2025-08-13 ]

[ DOR: 20.1001.1.10261354.1395.25.5.14.2 ]

[ DOI: 10.22092/1SFJ.2017.110316 ]

et A3 OVB Gt fSGE Y 55T 51 st oAl (555,18 By ol b

&‘)&A K) bd‘j u._:l:\.u.n

sla ) pges (owtwd ;3 g Suiel 4 dz g bl
5 bl 3l apls aile ol d dlse ol
Branen et )uwss o oolaiul 5o (Siyp slealKiws
al, 2001; Hopkins, 2006; Mostafa & Ibrahim,
(2012

ol 50 &5 w5 dlge (eehae LK)
G Ll 0,5 el g ol g0 s a4y I olse i
opmé 5 2l aile b mlio jo 5 00g Sguowe
5SS ol 5ilisy omtl S5 L s )5
oz ke slaaxly o o SogEl Vb Sras
A bl by K5, cpl 5l ookl 0590 40 (g0l Dliass
03 S by 5, a8 ol oles Slides ol gl
Al esran GLSS) 5l il 5 0o 2l 55
sl ele 5 0590 Jsud BB bl gl o G ran
Gl 2Ty S el el SWS onisS
(5501 s olid sbml wlg s PPl W SLaLELT
(S IS ol by ey e ialS
wle e slo anlp )0 PLST o slo ey
OUlargs 9 (B0sS ;o oy a4 58, 5 s pSob a8
3 P en g (B0 (Shee e RS
oyl »egde (Rymbai et al., 2008) siws oSos5
(2l olae o Saw Blge pest o b K, )
oMl ol el s sl a4 o] Jsl ) 3l s lse
@ ez bl oo el gl Geead 5 L
(Eymae sl Ky Grae I Jol oyl oMSis
o splele il Gl Gl slacasgazs 13
ol 5l ool syee o Slides slagiindl 5 Lol
s addlhs Slbx mhes 13 cul ond gy S,
Dyiess coslin gmerb sloploSy 38l (gl s
53 sg DL pamb by leS T Sogjl 5,
Sligdss )5 5 aLili |, esiae s, sy o
Slads 4 seges Codlw p Ll cuie Ol S6 alise
Caivano & Buera, )cwl ai3,5 18 oasb 5,90
.(2012; Higuera-Ciapara et al., 2006

G5 & e SebyeS g Py 0 RES 8
GeFon odlgls 4 Glaie Glo (pgn l ple 4t
@ kerSglew ;o YL e 56 Cod pdy W e

Ao
L om0, 5 ST T 5 55 S 30, Ly
G GBLS 51 (gl 50 5 Sl 208 B0 y5 (S b
S8l oaS Fiwsid glajlgilug ) g b Sl ) (S
@ b S5, S lse 4 ()l L 0jg el 09 (o0
@l (talyl p3le) ¢ alie (slo 00518 0 xeasy b
oole (plogdle 4y .08 o )|\8 colaiul 550 Houbo g plo
o Gl Olgie 4 o8 5 035 (668 oS (T Sy o2
3575 5y o I 4 Sllse g Ll o A by
My Cuxr ool gaeddle glold wls el
Sl Ly g5 ol sl 05,5 b osle ol o
Vo3l aboa 51 QLS 51 il )3 5 039 pdy a3
5 2le sla Ssgssl (MacDougall, 2002)s s sg>4
0590l 45 Wd (gusio dlge b slrouias ST, o8
&9 slaudas Ghy)l el uinS 250 j5late 4 Ll
D oo odlaiwl S1ae slge adg  (So5eleSs S
g5 2 Olye ol oo |, Ky (S0l bl XS,
ol g CuasS e caw &S gl oole L allsSS, (S,
D) iy wgh oo o3l b sad (5y50 Jee slalis
Slge S,y 4y HBalS Brae a5 cnl o0ges ol 4z
> S SRy 5 SeksS L ) 5 03 lax ol
4 a>¢ L .(Stahl et al, 2008).s s auitue salal,
|, lié ool £53 0 CopheS Iyl 00iiS b pn 45 oyl
a0l oo ) S5y leier b3l O Sy salkes &
5 039 (2l Slge e oaiad (liS oS (5,956 lgae
Trhe was oo plas ) (Qlde slse w b5 0o CudS
e 5556l ol 5 S5 e 5 b Sylye 42 58
JSi |y lie olge pw Slogas i Seee
5 slodasin e 5l (So S5 Galple saes o
Sl 51 2lae slge gloningidl jo g 00y olie ool
Ele 5l b (S SlaS 5wl loye3 5 6l ok
olS sboais; § bals dogiw drogwe wiile aLS
odpal 5 (AL slo S5, kS, (nl 09d o gl
3ol polie aly, slelie o LWl ends
5 955595 «eilemsil (pgas 4 ol laal S,
ik 3l Slsa ) i el (02 e B yma |, b S
ool Bl b G5, b oad 55518 2lidolse

\&4


http://dx.doi.org/10.22092/ISFJ.2017.110316
https://dor.isc.ac/dor/20.1001.1.10261354.1395.25.5.14.2
https://isfj.ir/article-1-1616-en.html

[ Downloaded from isfj.ir on 2025-08-13 ]

[ DOR: 20.1001.1.10261354.1395.25.5.14.2 ]

[ DOI: 10.22092/I SFJ.2017.110316 ]

OAJM/HJ Sacuss ,JL.u

Ol M gale alae

Slp (S g Al Sl slo cwnd 5l o
9 b Ceand oyl liae s ool (30,5 Ly 2l el
Cuond (pl g 13,5 (625 03lil Vg3l 0, S5lST S
Cowd 4 S 6Y5)—| )L.\.D.a 9 ol S é‘)? LSLQ
oo 55 SaS 5 50 5 Vg5l ) TkS S 5 ool

9yl Ly zl sl gl y eaud S Y93l o) Ui

5 ke o oj9n ol sl Gl i eyl L gl !
By oo oialegl s a5 a8,5 Sl aals S,
Azolla ) Yg;1 simg 4555 5l o gl Sl o8
5l S mo b glsewl (Hosotani, 2001) LIS
Lglse Voo S ogm ) o YO L oad K25 [0
3 S ol hgen e 3l eolaiul b 358 gl 0
Ol 4 PPM B¢ ¢ Jlade 4 mrow bS] ad S
S cela Vol o b dlaXS,) o 0l 03453

9 Al psdarn il oo Vo) Pl b alaS g oo
WS, b gl (0D s 4 oS o
ODS 5w g3, el 56 5l soliiwl b ool cows
e Voo ) Pl g oald A diged e S el
A (@ o ay e ol s Sl psds i
oo YO Ll yo Gle and o onl ags dges
o F ool o b S G 4 Ky o (g5

59055 b
ek weys 2l olas CuaS bl sln
ouds yild o 5l id (e V 32)3%) HPLC clayle]
A%

olS jo b ufen (nl LSl ogdle 09d
J89)5 4 Jate gl o9 Jold g atdls 992 55
s 4 el Wl Ayl Gla sy 5 LS a/h)
iy SLaS 5 51 basdeg IS a5 (pl 4 azgi b it
2 RS LR s b uSen Gl 5 Jde)lS &
b (g onl G wiSle WlgS (g0 00l )95 555 (B2
SedysB 5y egdle S Sy olS 0 1y ig S
oY Sk dds a pblS 4 iy lisle jg8 G,
Loy o outign cnl od atle S po8 o 5 g
Schieber & Carle, 2005; ) o505 o (9,8
(Aberouma, 2011; Agostiano et al., 2003

@ bl Jad jo )5 b gl asle als
Sl (ol a2 )0 Y0 (VL) Leo (02 el o
Prasanna et al.,) ail oo ouyg3 9 9 (psSed jomw
5L G Olsre 4 095 (2004, Hutchings, 2003
odle (Hackett et al, 2002) coa 54,5 Ly
sla Sp gsl Sl p56 Cod 59,5 L w5 Gl
Hoosle Spyo el Jad )5 aSy sk 0o oLS
Venugopal et )osl oo YU 59,5 Ly i jlade
(al., 2006

PHS Bo)d S e el Baa L 059 (1)
o 9 GIgMa) o] b g9 b awslie il
SYB Yg5l 5l ends glimenl ()5 Ly golazdl ;)
el 3

G (b))

L=l AYAY el Jad jo Gudss opl 1610 0 diged
Azolla ) eoseSild Vg3l 5l o)l dges o
SYB O,e ,0 g bgyse g5 5 eolanal b (filiculoides
YV oldhar clatke olélir olake L Jyl
A58 YO a0 F4 5 Jloi oye 4885 YA g 4z 0
i plosl (355 Jsb

VB 5l Bolas cusls 5l am V3T :diged (g 3lw oobol
Slge g oguy do b gl Bl gz yed ST L

eor ol Shsr o Cond sl izt ]
LA Ay )’Lols ).Qr.u w‘d‘.@f u—l L: o)lgﬁé 9 o (5)91


http://dx.doi.org/10.22092/ISFJ.2017.110316
https://dor.isc.ac/dor/20.1001.1.10261354.1395.25.5.14.2
https://isfj.ir/article-1-1616-en.html

[ Downloaded from isfj.ir on 2025-08-13 ]

[ DOR: 20.1001.1.10261354.1395.25.5.14.2 ]

[ DOI: 10.22092/1SFJ.2017.110316 ]

et A3 OVB Gt fSGE Y 55T 51 st oAl (555,18 By ol b

&‘)&A K) bd‘b u._zl:\.u.n

3 lailiwl Jolowe iz ol 30,5 HPLC i 44 18
T3e Jsb o ety Sl Sl eslitd b 55 o5l
oy by g ls o olulid b cl3 el FO5
o pbwl HPLC g sl, CSW32 1580

(Muller, 1998; Hui et al., 2006)

HPLC b & (Aaimalizg Sl 5 5 5 o3l
oo B0 il pls J5i; 053 slme ats sl
e Voo e b o 1) Gl ples Jeis, 08
Al okl ez a4 alis b B Jgbl P b s
G 5 plas Sy, +0MG/MI g5l Jolowe o
Jobrs 31 i) a0 il Jsbs a8 sl
561 o b 52 (oo Vo a3 3 st
e 5o Jsloxo cal 31 5 s B a5 el >
& alas Lt b bl Pl b s e 00 ez
Jsisy VIO UM g5l Jsloo oyl s ssiles, o
ol ples Joidy lsbial Joloe wCn il 5 ples
YYO zoe Job 9 ye (Sl ) (6598 e 9 3055 Jo b

A 8 egil

) oo 00 jloslizal b ga5l 350 digas 5l 0,50
500/100mls- Joke 51 ) Ao O 5 Jgilie
4y s 4250 Ar glos )0 el 9puSTgpue
J nSole ssbiie 4 i glo s ¥O ooy o
oud Solo diged 4 Ol (conlin e (sendgal JoSi5
digai 5 ol & JSI e 45 5k b o538
o gaglo Jelowo 5l Joid, .l Vi) 0al Selo
il ol s gl Sl ol go Pl alows
s G (3 S ol ) (e V00 L L ks
Kws 5l eolaiwl b ooads gz 25l olge ol
axys 00 py sles g o5 Sl o i3 S
S a4 Of Sy polie ad pFS Gegende
A B o Slilges by 0,5

Jboyi o35 S e 56 51 eolizal b 1, onile 3L
Jpar jsliie & AT slo o & iy ¥ Ll
J> 1saze HPLC 5 40 32,5 (6l cmlie clale

LiChrospher Si60 (5um) Jols HPLC jgiw .o
o Vool e 0 o e B0 YO Sl o

Reversed HPLC & g, S5pm ) ooliinl b
zs Jsb L (Khalil & Varananis, 1996) ( phase
Shoslaiwl b (5, oobe (yl5me) (2riw 5 ¢ yingili £7-
O G el csle colorflex Joo oJ ila olKiws
AOAC HHPLC 5y, & amsbyy oloSys
olas S5 oy dslie g oM (1960.941.15
olaliwl) sals aiges 6,105 bey b ool Caws @

20,8 ool (VWAY (VE- o Lo o) Lo

51 Perkin Elmer al,s 81,5 g5leg,S Loyl s i g
& Sl g slyls LC-1000 pump  JoL HPLC
C18 (YMC-Triart C18)slww 4L ,» ODS X,
Ve ghow sl e flagSee O 03 nalu b Sy
520y Yo (S ke (i b 0o o g Sl
5 oolitul yie o LD o e Lo YO Jsb
Sy oad Jaie LC 250 UVIVIS ooisS (s @
lp CSW32 133l a5 by 5 b Sy ololis
o pleil (Shimadzu SCL-10Avp ) HPLC gwcw
oK oyl o (Muller, 1998; Hui et al., 2006)
kgl S e 5Bl 50yl B 655 oslal sl
e Vol Cans (A Y Sliwl ! - Jgibe
2 ooliiuwl yiogls YO- oo Jobo g 4iis i
IS RPUPS SR RCOW I JCCTONE N L gl CRPE <P
A oolaiwl dals diges lgie 4y gl LS <8 5

il ool 3500 ¥ 5 il Jpbone 4t ()
o e 1) syl e eokd bt igylS L
Voo DB S 0 g8 Ly oole 5l 0,8 e i
plo> 50 Ohgdganl s il (oo Vo b o (e
Lf Al oals )|)5 d.ul: Y. Sgd> 6‘)" s_i».aj.w‘f.]j‘
hedlp S 9S5e F0) ad ol o 4 (989 00l 5
UG 9o 4 o laslbinl 0,58 Jolowe ol 5l id lo 0 .
ojlail Joloea)als ools Jlail g pod o Voo DB
bug b SO 5 Sy (oaibill 6.5
A e 0 b esile) e a4 olSeglSen
o L 5 ot osg3dl Sas Kbl & ol a5
o)bjl.';..»l J5l.7u .(\))‘.\JL'Q....)‘ )15 J}lm)..b.u o..\.SL.u) >

YA


http://dx.doi.org/10.22092/ISFJ.2017.110316
https://dor.isc.ac/dor/20.1001.1.10261354.1395.25.5.14.2
https://isfj.ir/article-1-1616-en.html

[ Downloaded from isfj.ir on 2025-08-13 ]

[ DOR: 20.1001.1.10261354.1395.25.5.14.2 ]

[ DOI: 10.22092/1SFJ.2017.110316 ]

obJLA-Aj-l/ﬁ.;:\.-:‘J S Jla

Ol M gale alae

5 i 5, Slislesl 5l esel Caws 4 sla sols
T. 59051 s SPSS (g Lol 1581 o 5 51 eolaiwl b oloss
diged 5 50050 b (cdolojl (sl diged duslio g test
Oy Geizpas L8518 o 5 4y 325 0 )90 Gl
LS ol e (b (omyp 9550 sloysisl
ols 5T bl gasl g 181 o5 e I eolil
W8S 18 (s 990 435k g0

L™

&Yo5l (2lie )l bl (Sike Y Jgaz el
YYIEAENNY usigp Jols bl Jad jo J3l OYB
A oz oy YYAFE YO cosb, weoys
039 9 w2,0 YHAEYYY S s, Y4/0YEY/
NOWIRWEIRYIS VA 1 A VAT o

YYO zoe Job idgSe 00 3,5 x> aidl e
Merck LiChrosorbSi 60, 5 pm <ol 56 .05 yiegib

.Qy).';.agsj.:.nf)é Y- uj—w} dLu‘s

sl ool )50 Vo3l Vo3l (IAE b3, s
Oan Jeli ol )l cem 5l (5Bl as
e OYYY AT ols ol e sl
Casb, OYAY YFY oflads ol o o)
S (OY0 e VED o)led olpl e o il
DH 5 ( \YAY YFF oot ol o ool
ebe 3] IPAS - YA o)led ol oo ootz
o ol ) aaST, 5 OVFVS FAYE o)lad ol
Y51 28,5 1,8 Sbsol 050 (VYAY FAY o Less ol !
039 e B LS5, gl gl eslinad 51 3

28,58 2Lyl s i elese SaS

(Mean=SD) (aw y0) b Juad 1o I3l Y6 Y o3l ol (o3l b ) Jgus
Table 1: Results of nutritional vlalue of Anzali wetland Azolla in the summer (percent)) Mean+SD

SS9 Y5 & Cugb, Ry ot
Kiges
AYYEN VS YE/AQEY/VY Va/avEY/ aF FYATE YO YY/SaEVN Y 5 S Vel
S9! Jos

Jold S A gl 4250 B sled )3 (5 IS
Hg/100g aayat)/fa 4 aayakyY/N Y Aavay/fo
ol iy w0 sals Jled o 49156 ol Ol s oy
VWAPYEN/PO 5 VYAPYEVAQ AVAPYEY/PY

9 H0/100g
dals b oawlie jo sislesl diges o 35,5 L
ol lis rals

vAa

sy oo Mals' Ol o Szt 5 (a5 5
o slajl 5l egls 55 ol nis olejl jles 5o
S ey e b gl s o S 5 ol 2
AMATEYFO iy a4 ogud a0 O gleo o
sals Jled 4o 5 dwe,o ANATEY/FE 5 AA/AFEYV/PY
LV SY AAEVID Lolds i i s 5156 ol Bl i

A0 o, AAEY/PY
Sl 5l stalojl Lo 5o (35,5 Ly Jlake Ol s
Ol Do (b g lam Jlo Sy gole b i


http://dx.doi.org/10.22092/ISFJ.2017.110316
https://dor.isc.ac/dor/20.1001.1.10261354.1395.25.5.14.2
https://isfj.ir/article-1-1616-en.html

[ Downloaded from isfj.ir on 2025-08-13 ]

[ DOR: 20.1001.1.10261354.1395.25.5.14.2 ]

[ DOI: 10.22092/1SFJ.2017.110316 ]

et A3 OVB Gt fSGE Y 55T 51 st oAl (555,18 By ol b OlSan 5 e0ly Bas

G (b adg jlam Jlo SO g ole b o sl (yloj 50 (LB g 0 by b Yg3T 3l e gl psuiwl (g, Ly jIbT:Y Jgu
(Mean=SD) ywguudaw 455 & (lod 55 (5,104 (ylo

Tale 2: Analysis of beta-carotene extracted from Azolla using alkaline hydrolysis in the times of zero, six
months and one year after production during storage period at °C 5

(Mean+SD)
(M9/1009) o3 9,5 Ly PoS w0 ol R
aals s lojl aals s lojl aals o3l slows
Sld 2 diged yloj
VIASYEY/EY 43¥HEY/FD SLER I AA/AFEY/FD Jels Jols o b
VIASYEV /AR Q¥ ¥ a3y /5y AT /PE Jels Jols o 3l am olo e
VIASYEY /50 3301 /4 a3£Y/5Y ALY /SE Jels Jols adg e Jlo S

w5 4 6l gl Sae (b Sl cpl Slpss

S5 VEVEVND 5 V/FOEV/YO NVFEV/OF Lol

(L ongamma) (pibg; (S5, 5 51 St 59,5 Ly

Sae (b Loab o e ool S5, 55556 i o,
hom Jlo S g ole it ho lasle 5l 6 )laeSS ol
VAT ABVAEVAY by s 4 adg
—re®) A b s g AFABEYSN 5 AO/VFE
VEY A 0EV0 o )laS by wue b (69,5
(2! =63, B b jo .54 VFOEV/FA § VV/YVE
c S 4 NS ol S b Sl nl Sl

e VYAEVAY o VYAEVYY A/MNVEVNA Lels

6B sk Gl Suae 5 pols ws s WM sle ,5xSS
e D9l St b dulie yo (ab (g5 Ly o
oloy Sae b laygiSs cpl (P> 0) sl lis s
ogdas 42,0 0 sles o Jlo SG Dae 4 5l
(P> 1+ 0)aislas olad o e cglis
By Sy 5 V5T 5l eas gl sl (g8 Ly
b ol opl Sy LSl Ol s g (L ssgasa)
5 olo b sho (slajlé 5l (5,leS ploy wae (b L
YAYEWE Lols iy 4 ady 5 am Jlo K
Gro®) A Gl s s AFAARINY 5 20/10E)/14
VAY ANOEVAY 6l oley Saw b (9,5 —
(2! =59, B b ;o 09 VYOEVVA 5 VYVE

Jlo S g olo (il o 5o (o) 30 (LB 3dgruud (g, b Y5l 3 eud gl ol (39,15 Ly (oomiow S5y Slalol malis :¥ Jgur

(MeanSD) udgi 3l uxs

Table 3: Results of color measurement of beta-carotene extracted from Azolla using alkaline hydrolysis in
the times of zero, six months and one year after production (MeanzSD)

aals Y31 5l ous gl ! oy 9,5 Ly A3ged

B A (g )L | A (gL &5y b
(162 (3 (1623 (38

VAVEVVA V0EVO ABVOEYVAY VYEEV/OF VAOEVAY  QO/FEYNY JEN

VYA /Ty VYVEVEY  Qa/VFEVOY VIEOEN /YO VYYEVAY Q0004 olo i

VYAV Y VEOEV/SR AFADEY/SD VEYEN1 O VIVOEVYA  QFAAEVNY Jle

Soam Jlo o ogoole i e slale 5l 6 eSS
o A slug Jlade g MO/100g VVAG- odes

sl 5l )l ploy Dae (b Sl B

4,0 0 slod ;o IS by D (b aysiS

oley S (b Yol jleus ghgual g5 Lu 5

Ao


http://dx.doi.org/10.22092/ISFJ.2017.110316
https://dor.isc.ac/dor/20.1001.1.10261354.1395.25.5.14.2
https://isfj.ir/article-1-1616-en.html

[ Downloaded from isfj.ir on 2025-08-13 ]

[ DOR: 20.1001.1.10261354.1395.25.5.14.2 ]

[ DOI: 10.22092/1SFJ.2017.110316 ]

obJLA-Aj-l/ﬁ.;:\.-:‘J S Jla

Ol M gale alae

clale g polie ol (Dentuto et al., 2007
ol 4 e QLB Gdgiaee e o gLy
AOAC., 941.15)) o Jles ol 4o aiwlng OluS 5
ol g ol jlade jo jls  me Sglas 3529 pas (1960
3 6l bl 0l cou 6l ley Saw b
G A sl S5 055 By bl ookl 5 o5k sles
(Chawla, 2002) sl o 059,55 Lo
ialojl Jlogi )3 ()5 Loyl ¥ Jgu el
Vg5l 5l oo augs (59,18 L lade .og HO/100g 2aY0
5 Lejeune Lug sosl cows 4 bl b awlis o
b Cow aS ol plas pals Yere Jle yo o Ken
2 Yol 008 Sas el Gl el eslanl
Gy Bl Lulpd izen 5 5 Vgl b anylie
2 Al Gy )5 Lo lade wAl (e Vgl
2 St 5 532 Lawss o plol 328 | ansli
ol 3l esel Caws 4 mli aily cdlls VYA Lo
ool GLS 5 ey bawgs odol Cws 4 o b Guass
g Luls JJs 4 a5 o)l cillas VYAY L
&Yssl 5o gl L adg @l e 1E 5 LS
SS g ol Gler Ll e asl ol g i
ol eolea Loyl i )0 00,5 o, Blakeslea trispora
ol 50 5 L 605 o3lal 5l sl Cans 4 @l g
5 Venugopal lwg sosl cavs a4 mls b Gdbss
caslle Azolla anabaena ;Y-8 Jlo o o SKen
09 e a8 GlS 5 sl eolanul Jdo 4y a8 el
30 P, L 605 o3lail 5l enel s 4 gl Logs Vg5l
OKen g oL Lawgs ool Cass 4 gl b Gudos oy
3,10 caillas i Ldle SJbgs Sl 51 VWAL L o
ol Gle Iy s oluS 5l eolaswl 50 cow a5
S @l adl o Selr g (55,8 L oy
s lawgs sdel Caws a4 @l b @udizs ol 5l sul
O p,5 L3l e a5 ol cillas VYA Ll o
Al oo 559,55 Lo ads 2 59l !
S gl oad eolatwl e Sl Jlews 0,
e (@138 03le (sla o 5T o 55 e Vg3l oS
Coled 50 5 ool aSsg)lS cold> g ol ofjT e
B (oo eSSl 4 ey RIBL 4 e
A

MO/100g WVASY ads 5l am Jlo G g ole il o

.05.3

V3T 51 ouds gl yiimsl (39,8 Ly (15 03,0 36T :F Jgur
(Mean=SD) oybumsli Juad 1o (oLl 5udg 000 b9 4
Table 4: Analysis of the nutritional value of beta

carotene extracted of Azolla to alkaline
hydrolysis method in summer (Mean = SD)

wopoling Olus FTolC
(1g/1009) ’ Sl
by ol

VYASYEY/YS VIAB- £V /AY JER

VYASYEY /AP VAL EY/YY 3 e ole i
Slss

VYASYEV VO VIAD- £V /0¥ haw Jle SO
Selgs

2 b 39,8 L e (el 85D analns SLeS S
P>/ 0)0las lid o pime @ogley St b dun i
50 Jle SO Gae 4 6, Gley Do b eyl
Ol Ll pme Sl gl 4z 0 les
(p>+ 1+ d)assls

-

@ Joas Sl S 5l By (55)l5 Ly (b 4SS,
Jguz ool p sl (o (288 (2] Dl A el
S 30 A sl x5 ol Gl Jols mls F
2 osSE Gl oy loys s @V el 1 el
ol b g oglay wallh aiged L aslie
ilojl s y3 imlesl cpl @l yo (p>+/-0)sla
e Dl (64l ley o b oaals b awslas o
)5 esel s s (Pl 0)ais sdnliv s
Mercandate & lowg soel Cawd a4 mls b Gubos
A el Hlaie ol callhs Y41+ Jls 0 Amaya
g cdale 30 cow Vgl 5l eads Zlseial g5 Ly o
Al s Gl 4 aag by ladesy 5 jlade (l
9998 oo 0l A eling JoSUge 50 (39,510 St
Sl A el 4y Jrad ColilE (39,15 Ly o pa V-
Miller et al., 2013; Alcaino et al., 2008;)


http://dx.doi.org/10.22092/ISFJ.2017.110316
https://dor.isc.ac/dor/20.1001.1.10261354.1395.25.5.14.2
https://isfj.ir/article-1-1616-en.html

[ Downloaded from isfj.ir on 2025-08-13 ]

[ DOR: 20.1001.1.10261354.1395.25.5.14.2 ]

[ DOI: 10.22092/1SFJ.2017.110316 ]

et A3 OVB Gt fSGE Y 55T 51 st oAl (555,18 By ol b

&‘)&A K) bd‘b u._zl:\.u.n

= 6;;.1&)'7 Bgad 0 Lo goe Dol cnalin pas ol
Ot (S 2,8 4 ol oo 1) @ E ke oy Do
Ly GlanST (5l Cols 5 5 95 L cnl S 5 50
L Beios cpl 5lodel caws @y @l ols blsjl oy4,l8
2 oLKea 5 Venugopal lwg sowl caws 4 guls
@ a5 5l calle Azolla anabaena 5l Y- Lo
Ol 5l oolainl g olazl g gd sl S 36 o
e bawlie o ()5 Ly gl el Gl ZAo
5 A5, G ST 5 oo olys eSS sl LIS
S5 ol g 5 psdsry wile JT slo Pl 5 eslic
AT

boaolio )3 uadsseled Vgl )0 (9,5 L lade
Lis bl plo jo a8l (o0, Vo5l S0 lo 4isS
6 cov as (P</00) ol las o e Sglis
gk J>lre 5 0l Lulyis (lse 5 O Sl uliss
Anguelova &) ail o Vg5l olS o S5
(Warthesen, 2000

2lp lase Zlael YWAY Lo o oly SLS 5 )5
L awslis ,o Blakeslea trispora s 511, 54,5k
Slyp 05 556 cod oS WS ANF pol Gdes
2 Va5l ady byt b anlie 55 S w3, sl sbj
g bz slsa

gl lp VAT Jlo s plee 5 92,
Sporobolomyces ruberrimus oz 5l laausgssg,ls

ol Gaios b oanglie o 1, sl mbs HI110

OS5l deds a1y T lgs oo o 0S8
gl slp @l SlaS 5 L anlie o oaale )
el 339,15 Ly

3 ki Hlade WWAA L o L Kes KL
5 Ldle Ldbes Sl 5l gl sel alsan 1) 55,5k
Ol 73U Cod a5 Ws ST )18 palo Baion b anslie
Og 1y s SllS 5 5l eolanl ¢ Sl S

i i 1Y L o o SKes g cwiie
Ll s Sl Jgibil ojlas 51 1, ois)ls L
Slp Gogt oyl 98 Jds 4 a5 ws s ()18
5 o)l L gl Gl adsl osle g5 Sl 50
Bl (oo gyl he,y 23U 5

s Gl gl lp ead eslitul gnliigen
etal, )ogd oo ¥yl Ly 4 o yiwd Siolj8l oo
!y odle (Yamini 2001; Negi & Roy, 2000
oS le 0,55 5 59 0 s QL Sl 5 eolanu
2y Jobe slas 5 o)lms Bi (alS sle 2él
Cosma et al, ) 045 o (o, Has olj] ass
o [(Agte, 2000; Chromatogr, 2003; 2008
Sl o (sysl e (sl ad coliiul Jloe!
50 Al ged g 0aid oldé eole sl g yigig S
0 oo o Bl by Soe b o3e, Sy lade
SIS Gl ogdle LS sbml jusS (gl 4z
sloslitul § (5enST 3925 pae (5 05 sla At 3
3 Fye Jalse 5l 5 6591 o (sl ST (5T olse
= SIS ol Sae byl gl
Seg0 lawgio Cugb, Jlaie (Amaya, 2001)arsl
e gle Sty ln a5 ol e Yoil jog o
o Wl (o 005 clio ud (sl o3 Siley 5]
2 gl o) GelanST 5l leadsi 5 cbla
D asle 0,8 St gl oad oolitul il sles
5 o lwlb ladeg )l ST egeade az o
Wl (50,8 S dwgp (b 59,58 gl 093]
(Anjum et al, 2008; Cinar, 2005)a:3! o3

5 S5, cbale i osld o3 ¥ g ¥ Jolaxr ulul
3 2 g ae boad g5l Joe Jles o e
(P>l 0) wolss olas s cime glis wals b dus i
a0 0 gbe yo dle S 6,Bub loy Gue b
sals 5 oialosl slolors o By53516 il sl
b cos a5 (P<e/e0)aisl las s gime oglas
wle bl sl Gl g o) Bis (S5
Jodo s Vg3l 5l ool zlysesl g,l8 Ly o Juds IS
Chawla, 2002; ) o5 ol bS5 5l ool
Bendich, 2004; Dentuto et al., 2007; Alcaino
Cl o35 5 Jsku o)lgs el 3> (et al., 2008
(slo 8l 1 g 5Ty JalS 0 3131 5 58 ol o
2l 5l g Sk oS ik ol sl e g (BLS
2 o oad ig)lSly il I o LS Gl
Gl bagi (mie S5y doyd Gl 4 i culys
AY


http://dx.doi.org/10.22092/ISFJ.2017.110316
https://dor.isc.ac/dor/20.1001.1.10261354.1395.25.5.14.2
https://isfj.ir/article-1-1616-en.html

[ Downloaded from isfj.ir on 2025-08-13 ]

[ DOR: 20.1001.1.10261354.1395.25.5.14.2 ]

[ DOI: 10.22092/1SFJ.2017.110316 ]

obJLA-Aj-l/ﬁ.;:\.-:‘J S Jla

Ol M gale alae

g SudsS AVA VPO o)lods Il Jo oslastiwl
dnigo by (S o3l — (T sle eo gl
Oyl s Cladss g o lasti

6).5 o)|u\a| AYVY AYY o)l.o.& o‘ﬁ" GLO \))‘«.\5‘.’&»)‘
dennsgo (] Sl 035118 5 CuiisS )0 Bl ety
Olpl e Oladss g o st

g <igS AVAZ AeVA o bl Il (o oylastiwl
Olpl e Olagss g o laslil

Slaule AYAD FYFY-) o)l ol ! Jo o laslw!
=58 S5y ol aliwy 4y (e S5, Sl
Ol s wlagod o

slge AFAY AYYAF ) o)l Il o o laslwl
S a A by 65 olik ol
(HPLC) YL L5 L sl 31545k,
VY g il pled Joindy (655 ojlasl -V cead
5 o bl duge o905l gty
Ol s olagod

slge AYAR AYYAF -V o )lols (! o o lasliwl
oy 4 A by x5 ol - Gl
=o3lail -V Ceand YL LIS L ol 81,5 giles S
o5 %9 U S5

‘5)5L1;9 AYAA “O ‘@‘) 9 <& 46»)‘) “& .Qlfd“l.r
oy Sldgrge Sl ase S glAl g oy
g Sabo )3 (cerd (ngh sl 4l o les
s 9ty oDl ol oBtils 5, b L S
(P

hQ"i‘ cd)‘.ﬁ 9 .J “sg'l.é) s.b.d.) 5‘554@) - \Y
oy gzl sledy,  awlas NYAF
Sporobolomyces s 5l (aSe59,S)
slo g pole slocmgy NV« ruberrimus H

g duslio SYAY o oly LS 9.0 &5l -\
syl 50 S5 by )k
9,10 opep 6y 0oL (Blakeslea trispora)

AY

Yof 5l Gl edgame Yoo o Jlo yo Ko 4 Lejeune
2 Vg3l 511 gy by Sas 55,0 MY/KG £14 6
@l 0,8 )5 (G SIS 5 Sles) (9 n Ll s
G oS ol Cdlhe Lol b @bt L gdss o)
2 65 sb oles S 8 Vgl ooy i s
DBl (oo pol Guiod b anlie
zhl Yeuor Jls o olKes 4 Venugopal
,o 1, Azolla anabaena ;I 54,5 Lo (s min lade
g U S a5 WS B)1F ol B b anlis
ohan Slr w3 6o sle S I eslanal (Pl
RIS
Ly Slade o I (e Dol 3925 pus @y axgi L
S )5 L g Vsl 5l ead glimal ()8
S Bule ploj Doy osls (pliend Slilejl Eo
Ohy w ond glpul (55 Ly Cote )l iges
Setn Hig)8 B b anlie o Vg5l 5l LS 5y p0e
b ol L o p)l8 Gl (oo gladdl 15 e

P S )8 L sl a1y Yol 5l eads ags

&b

e WWAY FAY oylads ol sho & il
b oyz g la ogg; oesl slo Gbsy 5 ooy
Oyl sree Olagod 50 lasbiwl dunge

ool ATAY VP oyl oyl he S lailiul
Syt = Sher o ;= sbre Shs> slo
Slados 5 9,lalin] ducsge . sog0s sl (S99
Olpl se

5 ciss AYAY VFY oyl olyl sho & laibiul
03931 59, = 26 stz me — OT sl 00518
Oyl sree Olago 50 lasbiwl dunge

5 it ATAY VPP oleds oyl be o libiul
= U5 S ke s — ol sla 00l 3

e Dlidsg g o jlaslinl duge 9051 s,


http://dx.doi.org/10.22092/ISFJ.2017.110316
https://dor.isc.ac/dor/20.1001.1.10261354.1395.25.5.14.2
https://isfj.ir/article-1-1616-en.html

[ Downloaded from isfj.ir on 2025-08-13 ]

[ DOR: 20.1001.1.10261354.1395.25.5.14.2 ]

[ DOI: 10.22092/1SFJ.2017.110316 ]

et A3 OVB Gt fSGE Y 55T 51 st oAl (555,18 By ol b

&‘)&A K) bd‘b u._zl:\.u.n

Dendrorhous. BMC Microbiology. 8: 1 —
13. DOI: 10.1186/1471-2180-8-169

Amaya, R., 2001. The effect of processing
and storage on carotenoids content of
vegetables. Journal Food Science. 7:
2005-5802.

Anguelova, T. and Warthesen, Y., 2000.
Degradation of lycopene, a-carotene and
B-carotene during lipid peroxidation.
Journal of Food Science. 65: 71-75.
DOI: 10.1111/.1365-
2621.2000.th15958.x

Anjum, F., Barkat, A.K., Noreen, N., Tariq,
M. and Faisal, S., 2008. Effect of
Boiling and Storage on Beta-Carotene
Content of Different. Vegetables Pakistan
journal life social science. 6: 63-67.

Association  Of  Official  Analytical
Chemists., 1960. Vitamin A in foods in
which carotenes have been added as a
source of vitamin A. spectrophotometric
method. Maryland, USA.

Bendich, A., 2004. What have we learned
about the "biological actions of beta-
carotene"? Journal Nutrition. 134: 225-
230.

Branen, A.L., Davidson, M., Seppo
Salminen, P. and Thorngate, J., 2001.
Food Additives. Taylor & Francis. 952P.

Caivano, J.L. and Buera, M.D.P., 2012.
Color in Food: Technological and
Psychophysical Aspects. CRC Press.
478P.

Chawla, H.S., 2002. Introduction to Plant
Biotechnology.  Plant  Biotecnology
Publishers. 562P.

SEile 5 Ghagh ddpl o iy g skis
Y oY Slrio £ ol

93l wp o Sl p g iliel . owadio — Y

A o ian g i )3T G o

azlye Ledle SLdbgs 5l o9s, 810 adss Jenily

olBisls oM Lgy98 slo Lyl o ol

LTV S PUWINARRVESIVIW 5T axlg ey N

N =AY ol NA

Aberoumand, A., 2011. A Review Article on
Edible Pigments properties and sources
as natural biocolorants in foodstuff and
food industry. World Journal of Dairy &
Food Sciences 6: 71-78.
DOI: 10.12691/ajfn-4-3-4

Agostiano, A., Catucci, L., Cosma, P.
and Fini, P.,  2003. Aggregation
processes and photophysical properties
of chlorophy I'l a in aqueous solutions
modulated by the presence of
cyclodextrins. Physical Chemistry
Chemical Physics. 5: 2122-813. DOI:
10.1039/B211903J

Agte, V.V., Tarwadi, K.V., Mengale, S. and
Chiplonkar, S.A., 2000. Potential of
traditionally green leafy vegetables as
natural sources for supplementation of
eight micronutrients in vegetarian diets.
Journal  Chromatogr. 13: 885-891.
doi:10.1006/jfca.2000.0942

Alcaino, A., Barahona, S., Carmona, M.,
Lozano, C., Marcoleta, A., Iklitschek,
M., Sepulveda, D., Baeza, M. and
Cifuentes, V., 2008. Cloning of the
cytochrome p450 reductase (crtR) gene
and its involvement in the astaxanthin
biosynthesis  of  Xanthophyllomyces

A¥


http://dx.doi.org/10.1006/jfca.2000.0942
http://dx.doi.org/10.22092/ISFJ.2017.110316
https://dor.isc.ac/dor/20.1001.1.10261354.1395.25.5.14.2
https://isfj.ir/article-1-1616-en.html

[ Downloaded from isfj.ir on 2025-08-13 ]

[ DOR: 20.1001.1.10261354.1395.25.5.14.2 ]

[ DOI: 10.22092/1SFJ.2017.110316 ]

obJLA-Aj-l/ﬁ.;:\.-:‘J S Jla

Ol M gale alae

Science Nutrition. 46: 185-196. DOI:
10.1080/10408690590957188

Hopkins, W.G., 2006. Plant Biotechnology.
Infobase Publishing. 153P.

Hosotani, K., Kitagawa, M., Granado, F.,
Olmedilla, B., Gilmantines, E. and
Blando, 1., 2001. A fast reliable and low
cost saponification protocol for analysis
of carotenoeids in vegetables. Journal
Food Composision and Analysisl. 14:
479 — 489. DOI: 10.1006/jfca.2001.0989

Hui, B.D., Li, J., Pei, L.P., Zhang, L.X,,
Zhang, Y. and Hu, Y.X., 2006.
Separation and Identification of f-
Carotene Geometrical Isomers by C30-
HPLC-PDA, Food Science (Chin). 27:
252-255.

Hutchings, J.B., 2003. Food color and
appearance. Gaithersburg, Md. : Aspen
Publishers. 610 P.

Khalil, 1LA. and Varananis, F.R., 1996.
Carotiniod extraction and analysis by
reversed phase HPLC system. Sarhad
Journal Agriculture. 105: 15-21.

Lejeune, A., Peng, J., Boulenge, E.Le,
Larondelle, Y. and Hove, C.V., 2000.
Carotene content of Azolla and its
variations during drying and storage
treatments. Animal feed science and
technology. 84: 293-301.
do:10.1016/S0377-8401(00)00129-2

MacDougall, D.B., 2002. Colour in Food:
Improving Quality. Woodhead
Publishing. 378P.

Mercandate, A. and Amaya, R., 1990.
Carotenoid composition and vitamin A
value of some native Brazilian green

A

Chromatogr, B.J., 2003. Improved
simultaneous determination method of
beta-carotene and retinol with
saponification in human serum and rat
liver. Analytical Technology Biomedicne
Life Scence. 1: 305-13. DOI:
10.1016/S1570-0232(03)00233-2

Cinar, 1., 2004. Carotenoid pigment losses of
freeze dried plant samples under different
storage conditions. Food Science. and
Technology. 37: 363-367.
doi.org/10.1016/j.lwt.2003.10.006

Cosma, P., Fini, P., Rochira, S.,
Catucci, L., Castagnolo, M. and
Agostiano, A., 2008. Phototoxicit y
and cytotoxicity of chlorophyl I a/cyc
lodextrins complexes on Jurkat cells.
Bio electrochemistry. 74: 58-64. DOI:
10.1016/j.

Dentuto, P.L., Catucci, L., Cosma, P.,
Fini, P., Agostiano, A. and
Hackbarth, S, 2007.
Cyclodextrin/chlorophyl | a complexes
as supramolecular photosensitizers.
Bioelectrochemistry. 70:39-43.
doi.org/10.1016/j.

Hackett, M., Lee, J. and Schwartz, S., 2002.
Thermal Stability and Isomerization of
Lycopene in Tomato Oleoresins from
Different  Varieties. Journal  Food
Science. 69: 536-541. DOl:
10.1111/j.1365-2621.2004.tb13647.x

Higuera-Ciapara, 1., Félix-Valenzuela, L.
and Goycoolea, F.M., 2006.
Astaxanthin: a review of its chemistry
and applications. Critical Review Food


http://dx.doi.org/10.1016/j.lwt.2003.10.006
https://dx.doi.org/10.1016/j.bioelechem.2008.04.020
http://dx.doi.org/10.1016/j.bioelechem.2006.03.026
https://dx.doi.org/10.1080/10408690590957188
http://www.ncbi.nlm.nih.gov/pubmed?term=Hosotani%20K%5BAuthor%5D&cauthor=true&cauthor_uid=12798190
http://www.ncbi.nlm.nih.gov/pubmed?term=Kitagawa%20M%5BAuthor%5D&cauthor=true&cauthor_uid=12798190
https://doi.org/10.1016/S0377-8401%2800%2900129-2
http://dx.doi.org/10.22092/ISFJ.2017.110316
https://dor.isc.ac/dor/20.1001.1.10261354.1395.25.5.14.2
https://isfj.ir/article-1-1616-en.html

[ Downloaded from isfj.ir on 2025-08-13 ]

[ DOR: 20.1001.1.10261354.1395.25.5.14.2 ]

[ DOI: 10.22092/1SFJ.2017.110316 ]

et A3 OVB Gt fSGE Y 55T 51 st oAl (555,18 By ol b

SoKaa s e0ly Cia

Pharmaceutical Technology Research. 3:
2228 — 2244.

Schieber, A. and Carle, R., 2005.
Occurrence of carotenoid cis-isomers in
food:  Technological.analytical, and
nutritional implications, Trendsin Food
Science & Technology. 16: 416-422.
d0i:10.1016/j.tifs.2005.03.018

Stahl, U., Donalies, U.E.B. and Nevoigt, E.,
2008. Food Biotechnology. Springer. pp:
316 -365.

Venugopal, V., Prasanna, P., Sood, A.,
Jaiswal, P. and Kaushik, B.D., 2006 .
Stimulation of pigment accumulation in
Anabaena azollae strains: effect of light
intensity and sugars. Folia Microbial. 51:
50 —56. DOI: 10.1007/BF02931450

Yamini, C., Ranjana, N., Chaturvedi, Y.
and Nagar, R., 2001. Levels of beta-
carotene and effects of processing on
selected fruits and vegetables of the arid
zone of India. Journal Food Science. 56:
27-132. DOI: 10.1023/A:1011174400658

leafy vegetables. Journal Food Science.
25: 213-219. DOI: 10.1111/j.1365-
2621.1990.tb01077.x

Miller, J.K., Travis Harrison, M., Andrea,
A.D., Endsley, A.N,, Yin, F., Kodukula,
K. and Watson, D.S., 2013. B- Carotene
Biosynthesis in  Probiotic Bacteria.
Probiotics & Antimicrobial Protectection.
5. 69-80. DOI: 10.1007/s12602-013-
9133-3.

Muller, H., 1997. The determination of the
beta-carotene  content in  selected
vegetables and fruits by HPLC and
photodiode array detection. Journal Food
Nutriton. 2: 88-94.

DOI: 10.1007/s002170050042

Mostafa, E.M. and lbrahim, M.M., 2012.
HPLC analysis of non-enzymatic
antioxidants in  Azolla caroliniana
(pteridopsida)  subjected to UV-B.
Academic Journal Biology Science. 3:
19-30.

Negi, P. and Roy, S., 2000. Effect of drying
condition on quality of green leaves
during long term storage . Food Reseach
International. 34: 283-287.
d0i:10.1016/S0963-9969(00)00165-4

Prasanna, R., Pabby, A. and Singh, P.K.,
2004. Effect of glucose and light/dark
environment on pigmentation profiles in
Calothrix elenkeni. Folia Microbial.49:
26 -30. doi:10.1007/BF02931641

Rymbai, H., Sharma, R.R. and Srivastav,
M., 2011. Biocolorants and its
implications in Health and Food Industry
- A Review. International Journal of

A7


https://dx.doi.org/10.1007/s12602-013-9133-3
https://dx.doi.org/10.1007/s12602-013-9133-3
http://dx.doi.org/10.1016/S0963-9969%2800%2900165-4
http://dx.doi.org/10.22092/ISFJ.2017.110316
https://dor.isc.ac/dor/20.1001.1.10261354.1395.25.5.14.2
https://isfj.ir/article-1-1616-en.html

[ Downloaded from isfj.ir on 2025-08-13 ]

[ DOR: 20.1001.1.10261354.1395.25.5.14.2 ]

[ DOI: 10.22092/1SFJ.2017.110316 ]

Iranian Scientific Fisheries Journal Vol. 25, No.5

The evaluation of the quality of beta-carotene derived from Azolla Filiculoides in the

Anzali Wetland using the alkaline hydrolysis method in summer

Seifzadeh M."*; Khanipour A.A.*; Morady Y.

“ m_seifzadeh_Id@yahoo.com

1-National Inland Water Aquaculture Institute, Iranian Fisheries Science Research Institute,
Agricultural Research Education and Extention Organization (AREEO), Anzali, Iran.

2-Iranian Fisheries Science Research Institute, Agricultural Research Education and Extention
Organization (AREEO), Tehran, Iran

Abstract

The present project was aimed at determining the content, quality, and purity of B-carotene
extracted from Azolla filiculoides in the Anzali Wetland, comparing it with synthetic B-
carotene, and measuring its economic value. One treatment had B-carotene derived from
Azolla filiculoides in the Anzali Wetland through the alkaline hydrolysis method in the
summer of 2014. Treatments were kept at 4 °C for one year. Synthetic -carotene was used as
the control. The quality of the treatments was assessed by applying some chemical tests,
including the measurement of the content and quality of -carotene, colorimetry using the
Hunter-LAB method, determination of the purity and vitamin A employing high-performance
liquid chromatography (HPLC), estimation of the dwell-time duration at 5 °C, and
measurement of the solubility of B-carotene in water. The results of the tests regarding the
purity, concentration, colorimetry, vitamin compounds, dwell time, and solubility in the
experimental [-carotene, compared with those in the control, revealed no significant
difference (p>0.05). Moreover, the factors showed no significant difference between the
control and experimental treatments during the dwell time (p>0.05). The natural p-carotene
had a good quality during the storage period at 5 °C for one year. Since there was no
significant difference between the [B-carotene derived from Azolla filiculoides and the
synthetic one in terms of the chemical tests, purity, and dwell time, and since the natural 3-
carotene derived from Azolla filiculoides takes precedence over the synthetic one in terms of
the economic value, it is recommended that natural B-carotene extracted from Azolla
filiculoides be substituted for synthetic 3-carotene in the food industry.
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