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Manter et al. 2007
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Manter et al. 2007
ITS4-F AGGAGGCGAATAACTATACGCCAG 24bp
2 Rhodotorula glutinis 1 Nanodrop

vy 18 @luo 15 (69 9,5 (559)gurg o aoliliad


http://amfi.ir/article-1-59-fa.html

[ Downloaded from amfi.ir on 2025-10-30 ]

] Ol )15 Gl 6 josto 31 ool o sl ailass, 2|M|=£T le> )

L 2l S95 p AS o> Shp0 K5 4 BT gy S
Lgd oo odalin Calis S5y Gk b la S 05005 S
Jodr 3 4l 0 (61 K558 50 aius K mls
Sl ol STBY
V8 bymo (59 gt (i gl Mg 03T
ST

rebogBTle jabee jasis Gy 05T )
oylas (g5l CiS L (6355 p 55 oo e3litul 4 g
Mt malolle poie g5 Ol s
ol oy p 0p5T plndl Gl ey S (h ) sl ST
el odalie BBY S5 55 puls s g e s gom ST

oW
SIS pdiges

slse Ol )8 1 edd Cuils 5 4ged Y2 Ol
58 Gl et a2y 2 S OB g1
3 @S Sb (oS S glglilis sl
2B LS g SlaslejT (b S0 5 obedpm

A

5w b 9 (295w Ko (gl

A CLES gl e 530l Cils sl Y2 o

S il iy (LiShow pgoan G5y p wse
6T sSes Sb s g8y Sor mls 4 (5lulir
@ud,,ﬁu@scu.@iouubgw\ﬁ;ﬁ

olais! cdis” sl (595 2 B ST (659758590 cudlin ool Gilwlaz E G A dgpl zmy U5 ovalie ) <0

(oml 90 B U931 (959 a0 199 Yl 53 HET 39 559 593k 95671 59 s 395 ST fwo L1395 oy ils” 57T pg 57

wla> 0 (Sl p <O 5elgd o0 B Cud (AT b5 Y S

EICga S5 S K e
ole VIR 4 Tl Vel
ole VIR 4 oo ¥ gl
. PNy GO Yol
ole VIR 4 Tl F ol
Slo Py N Gse D 4l
Sl a5 b s PTCC5256 i sl8” Y, i34,

Applied Microbiology In Food Industries

Yy



http://amfi.ir/article-1-59-fa.html

oo 9 5916,Y [

[| Downloaded from amfi.ir on 2025-10-30 ]

)wﬁT ei pos (B 5)9.:,.»5&]— g (A )9.3.45&1— Moi .Y

2 A w205 5 Dy s edd oL Lo oSS sT
m\j,xaﬁ&o\hwgl&@ﬁ..\md&)
Sl 53 Hls 5 87 fele L5 O gieay Ol e 51 s 5
S e Ssle 3 an 5o 5 LS eslind
Sl by T 53 T &K 4 s Jpdsnsy
s 4 UK i Osky 5 Lo g ke S 25 (S e
omgg{m}.\?}rpﬁw@u.vu.uu@fgm

ol

S50 Al o loaige SBOgeT
Qlj.’:.; LSL,:"‘ ¢Q\J;'.:.w cJ'ToJ)\ ¢J.'§}:4:'>JL§LAQ}A)'T
o 31 il o g (6l g ST 5 050375
5B 05 G55 s S 4 2 4y 500 4l O Lyl
Lol ctls &5, ks 555 4 30,3 5l Lo 5 Ly S8
Al BU a3 G,y i O k15 5 sl slans
BERE XY o)_"d.{diaﬁg;?’;a‘jTOJ}‘ 4.3.\.-\.> G"’L‘W

o At 53 503 8 bt SUiseT a5 42 ) s

w8 KV KV RV w8
Ol g BY YORT'L W] Iy ] W I3T) Llas>
Ity | gl | el | Sshis | 395 9w

- + + - + - - - + \

- + + - + - - - + ¥

- + + - + - - - + v

- + + - + - - - + ¥

- + + - + - - - + o

+ + + + + - - + + PTCC5256 v 55 Ys 7535,

Sy 4fuz 0 30 (g lowiign Wi Tl duylio I Jgu

vY 18 @luo 15 (69 9,5 (559)gurg o aoliliad



http://amfi.ir/article-1-59-fa.html

Wb e ol 1 awloS ) clale ol 1L sl 61455,
FPPM Lk s i Sl 5T Sl (lios 4 oS
Cll (Cide 43 .cwl 0 PPM Cble 4 oo
553 4 els Spson odd e 4SS, ST T
e dpmloe 1 s gl il G2l IS ke
593 el balds s b, oSl 5T e
SLIly Slen oy 5 0 s Lo &K, bl

C_Mu‘ ol 5.>|.> L)L&a ;’ d_gv\}- DL G‘&@é.}

] Ol )15 Gl 6 josto 31 ool o sl ailass, @‘MIGHT Pled owyp

Oloy Z! P!
OSens Lgle oy 4 LS, sl 5 my
A ol PV M e J b 53 6T (5555 o ((1Y9A)
s e lie 3l G g0d b g s e LT S 03
Wl 0 o313 QLS F gk 53 Ua gy 1 31 o ol
O[SV g 1 (I | QP

Else oms

5 OIS BT b Ol dslons 1 Joolo s
ST ST Sl das o Ol e do s e

Balos 3ol Z! Puwl SBLIAT ) ywogwg G196 Do polin £ v

A1 5 5lade Sig Do Olim s 09 wlo>
41.628 1.690 0548 JRYRES
36.016 1.480 0526 Yl
15.472 0.614 0.567 Yol
24.120 0.934 0.005 Pl
39.028 1.390 0.561 Dl
47.731 1.856 0578 PTCC5256 i sl Y3 ,7522)

GlaKy cdale 590 ol g B TAs 38 410K ) Ofdund 1 HT Clid Ol a0 dwilno 0 J9oa

Sl BT by 95 o Ol 1S
Rhodotorula glutinis el Yl Vol PPM
PTCC5256 ) - -
98/25 29/5 27 05/5 1/4 92/10 5
22/57 93/9 36/14 37/9 88/10 18/16 10
18/65 34/16 27/19 71/15 29/19 14/23 20
63/43 41/27 43/22 26/20 12/28 60/33 40

G1oS ) Dglate sy cdald jo DPPH (sly JIK o) Hlgo woyd 4slin T Joue

40 20 10 5 T o
PPM
43112 237/2 631/2 325/2 PTCC5256 i 48 V5 5535,
867/2 461/2 253/2 150/2 V4l
835/2 418/2 21212 105/2 ¥ 4l
491/2 22812 102/2 051/2 ¥l
690/3 387/3 895/2 493/2 fale
863/3 863/2 451/2 233/2 0 4l

[ Downloaded from amfi.ir on 2025-10-30 ]

Applied Microbiology In Food Industries

Yo



http://amfi.ir/article-1-59-fa.html

oo 9 5916,Y [

3o A lin LBl 0 (ST ST I i
Sl Chle Sl ans 4 odel Cowsay ldie
Sl s el il K05 € gl
Clle Sl s Sl dalss g u s SST ST
Sty o3 B Sler 4 e &S, Sislasl
03,310 JS& 55C ol 5 b aws iy als 5l sl 0 (<l
Sl olly osbs odaline & 6Kl ol ols
s Caliies gl lale s 410K, L g 53T s,

il gr 5 st JB S el 20STC el s b A i

& 503 ol o arldr O SIS 5T Sdlab 0150 B S s
b awslin ;3 Fr s Yo o0 @ PPM laclale s 5,0kl
Clab Ol e 2 oSl 0k 0313 OLES 3 )1 liul & g
Sl S Ll K w4 by ST ST
el €55l 31kl &5 05 4 0T Sl 5T
SR Sl I Ao
Sk chle ST aes Ol 09037 pl)o
s b g Sl odd aloe (leT Calies (sla )l SO

e li Ol gea SC pwlny (S0l chle S

14 20

12
. 10 -
38 2 10
b6 3
l'—,io 4 1 = 5
D2 Yy
3o 7 0
T“ﬂ \>’ \>’ \>’ \>’ N\ . >, '”wﬂ \>’ \>’ \>’ \>’ \ . 5, \

IO ST S N ,} TS S SR SO\
5 PPM ol 10 PPM cdale
o 30 .50
-'Bj, 25 3}‘ 40 -
DN .
= — 30
Y 15 ) 20 -
— 10 _ —
7% e
77‘3 0 B T T T T T —13 0 B
Valdes ¥ alds Yalds Falds O alu Valds ¥ alis Valds Falu= 0 alus
5,k RNy ]
20 PPM cdaké 40 PPM ol

Sl diged b duglio 38 £+ 9T+ Ve O PPM (gl dale 53 & bl diges 9 4l 0 @l.\.,.rléff Cadled Ol o £ 0

PPM
)

s 61850 51T sl JSKsl, lee

15
' i
0 1i . . T T T

s gl 6155,

C ool g b duslio 33 1 0 3 ound -l il SBLINS ) 4 b o 35T (Sl IG5 slgo .0 I

[ Downloaded from amfi.ir on 2025-10-30 ]

k4 18 @luo 15 (69 9,5 (559)gurg o aoliliad



http://amfi.ir/article-1-59-fa.html

] Ol )15 Gl 6 josto 31 ool o sl ailass, @‘MIGHT Pled owyp

SIS ST Cadld s 9 o
V Jsd> 5 @L:;J.\,za.m,;‘?ﬁ X min ol 53 VFF M s b sei Cda ABTS Cus =1 5 plsil 5 e
5313 O3 1y (6 eS| BT b Ol 3 bl 305 4 e 3 S ¥ 5 0N eY il ol pl Gbo o 0L
31 eslimal b 3 lkul 450 b awlin 53 0 BY alde 55 SISl 5T Olas g 5 61055, 5 o el (5515 sne
8 g5 e (S p o 55 ST oy ot |y 2535 (sla el €A gk 4 4 5 ok 2ol ANOVA (g,LT 0350 5T
LT (olsline gy (8 o3 oo OLES 1) (6 2t o S0ln B oyled @503 5 Comtl 208" b S5s3I (5 4 503) 5 ldilicu
Ll sl [SouSS LT AL b gas ke ¢ By pl ik 03linel ANOVA bl Jows (glT gy 5l asls oy

C,.w‘ odalive JJG q d)-\:- DL 4§

Ikl & g0d & Cend & 5 YO F 365 55 Caliies laalior SIS 2T Sl oy .V Jodr

6 4 2 min s » Ol
73120 61/19 6/18 | 4las
45/23 70/22 13/21 Y glos
19/30 28129 73/28 Y alos
05/32 15/31 37/30 ¢ ylos
39/23 93/22 17/22 0 4los
48/17 90/16 25/16 PTCC5256 il oI5 ¥3 9393

SRR Sl oy Sl AJsa

Oluab! 7 40 dlold
R es Yo v OyI Nkl Bl oul | peSile | diges osled

29122 29/22 07/1 65/19 1
37125 37/25 83/1 43122 2
23/31 31/23 7370 40129 3
02/34 02/34 08/1 34/31 4
36/24 36/24 616/0 83/22 5
41/18 41/18 615/0 88/16 6

o9yl D9 (owyp STy (wbsly Jukmiga 32 A J9ur

Slobize b F g Olgdoe (;Sbe | SOTdzs | Dljgdme Eaame | il ofg aaie
S9!
001/0 468/112 725/93 5 625/468
oz ol
833/0 12 10 fowe 31 o 5=
03037y
17 625/478 =
)N

[ Downloaded from amfi.ir on 2025-10-30 ]

Applied Microbiology In Food Industries

Yy



http://amfi.ir/article-1-59-fa.html

[ Downloaded from amfi.ir on 2025-10-30 ]

BB o Mt g lie 61 p V) Jgdr 4 4 5 L miman
AS o o 5 (ST S s |y has s gl e li S
S SV &8s Ot pl (HleT (ylslan oy 8l
S onlizal V) g 53 46 b oS5 il yly gl T SIUT
Ot M3las S als s Sl S5 s e O 95T
FF LY aids W 5 1Y Jado 4 ax 55 b .d oslizul 565
g5 gl 4 A5 angin B 5 Y LS akBs F 5 LF aids

s e QLA 565y gyl Sme

oo 9 5916,Y ‘

Ssl& ) p 8 TUKEY 55 awlie 05057 5

Ml Vo Jgdm o 5 Lo ol ot gad oy Hlslins
V gl @1, 1S 5T Sl s 5 4105, A 55
@ g0d) 3kl & gad 4y Cand (P=2/0YV) Olabsl 740 L
W5 Ol Sl Kol o5 5405 (g ls gme CoDst| (8
S im 3 ) o el s ol ) gl s 1SS
ol 5 F i 0wl o ¥ ol 4500 5 5 4 OT

Az SIS ST b Ol jas o 2l Ol s ¥

YA

SR9H CBUges S Sle (w95 duslio Bl g (TP 0geiT e Jgu

b | Yous | Gfobize | 3 luibl Slas s (Sl I glis
266/0- 27/5- 027/0 745/0 7712- ) & e
05/3- 05/8- 001/0 745/0 55/5- Y g
02/10- 03/15 001/0 745/0 52/12- Y& o
96/11- 97/16- 001/0 745/0 46/14- ¥ &g
45/3- 46/8- 001/0 745/0 95/5- 0 &gl
SRR SB Sl ey ST N Jyaxr
Olbl 7,40 dlols
R Yo o> 8 ylibin! By Silw 4ads
28/7399 17/0101 5/58864 22/8750 2:00
29/5322 17/9912 5/49867 23/7617 4:00
30/5989 18/6478 5/69408 24/6233 6:00
26/3920 21/1147 5/30607 23/7533 Js
HB2 o D9 (s Sl N Jebkiga 2 YS9
Solobae gtaw F 5laée Sligdom (pwSle | GON3T 40 | Dlyadom Egesxe o9l g e
0/865 0/147 4/585 2 9/171 oudz el (559!
31/297 15 469/454 fowe 31 o 2
17 478625 0 09031 ey

18 @luo 15 (69 9,5 (559)gurg o aoliliad



http://amfi.ir/article-1-59-fa.html

] Ol )15 Gl 6 josto 31 ool o sl ailass, @‘MIGHT Pled owyp

£9Y AlBo LT 4ado oY dado b E 4add 1 9t 42O LY 4add (ww awlio Sl (T Og3T AV Joo

R Yo o> Solobxe | S lsbin! Sl LYV < W ™y aads
715029 -9/2763 0/959 3/22991 -0/88667 2/00
6/6413 -10/1379 0/852 3/22991 -1/74833 4/00 6/00
9/2763 -7/5029 0/959 3/22991 0/88667 4/00
715279 -9/2513 0/962 3/22991 -0/86167 2/00 6/00
10/1379 -6/6413 0/852 3/22991 1/74833 6/00
9/2513 -7/5279 0/962 3/22991 0/86167 2/00 6/00
F S ol s ey (glo iy (2SS s Ol S i

..u,(t,,;\;)j;j,:ﬁ\mj.\.:ﬁ,gt&tf

TX5ETI5 605 2 55850 baw g ok 2S5 Solabad
Ll ol 5T 855 51 /0 Slygy 3 3l 3
S As oslizal Vorr bp JsS0se 055 L Kl A e
Ll odalin LBV S s

Thermalcycler
95 95
3m 30s

500 bp -«

35 Cycle

55

30s

A ¢ J ol e Sl o] sty s 4 a5 L

Sg03 b aeglie 53 (GHeST BT S Oljn A5 Ol
Ol bl a0 5 Vo) il 4 Loy jo 5 5 40 5,1kl
Al Olje pie S Glulds Falis 0 ol

S e plasl sl Lals Ol 1) Ol T

72 | 72

60s 'L 10m
I
I
1

.bp1000 DNA Ladder 3 3l :(M) .3)989 S gl .Y &

Sl 4B 5 515 bp 039u0 ) 457 0 wlua: (F) F wlvs :(Y) o wlaa:())

[ Downloaded from amfi.ir on 2025-10-30 ]

Applied Microbiology In Food Industries YA



http://amfi.ir/article-1-59-fa.html

OlhSen 9 5996,Y

uf.u:),?q,a.g;.ﬂumguwﬁga,ﬁjw sdalin Vg 5 A S0 )3 ladisel Cudly mls

5L sl iy e Jl 3 I bods ZiL JIg D3 edd Lty Mg Sl IS8 55 (K0, bshas 58 e

Losl a8 (Sli) ol iy 2 5 35b oo it o 5 255 Cald Ol ol 2 (JI5 p» s NCBI 2oL
s g osls il Siw 4 ) sk, olel Ky e, S ol K b oSl

Color key for alignment scores

M <40 M 40-50 M so-80 M s0-200 M > =200
1 100 200 300 400 500

Wl 00l 0018 Jylod 308 Ty b 1) gomins Sl 50 JNgF boad Cdl (g5 Oul ja3 oy g 45 St S A S

Max Total Quey E R
DQuactpricn score score cover value ESD Accession

1053 1230 9% 00

105 128 %% 00
1048 1213 98% 00
1044 1204 9% 00

S ribosomal BN gene, pantai sequence 1044 1187 %% 00
1042 143 %% 00 ¢
44 e partalsequence 1068 1088 9% 00
1059 1059 9™% 00
1057 1057 %% 00
1057 1057 9™% 00
1053 1053 %% 00 9%

muclaginosa evain KDLV

22 spacer 2 complale saquence and 285 fiboscemal ANA o

anal sequance 1048 1048 6% 00

7ihed spacer 2 compls jence_and 265 rbozoma) BN

car 2. comglets saquence: and 29 fibosomal BNA gene. o

2 and lar

sequence and large subunt

ol Cawddy (S JNgi PL 9 (w yiwd 0 ko S ygd A I

é\jdlf‘,suép)rnjl::»\:.Lp&:j‘,l‘\fgw\o.wm}s odal Cowsas gla JI g Y(alj_,\w}w: oylais 4 Jﬁ.ﬁ:):

64@&@%‘6@‘}2&“?‘)5):‘;‘)530&&& dde 93 J‘j,& SI9£9) ch.fZ CJ’l‘ 33 . Lledd CMJP

2 Description 1 Accession

[ Downloaded from amfi.ir on 2025-10-30 ]

A 18 @luo 15 (69 9,5 (559)gurg o aoliliad



http://amfi.ir/article-1-59-fa.html

Ol )15 Gl 6 josto 31 ool o sl ailass, 64|M|‘5ui P9 oy

olis i, bu’ff?’“ S Jlg 5l oy Fooslad cdas o
O Y5 55555 8,8 L1y Cald o e sl das oo

.H\A:@

Ail e 2y Gals ags Nsd o e T el
oS ade ol beds 3L g 05 Jsd b6 (sl oS
bl O0dd Sz Sjge opl b 3 ABL /)
Ol 1y g 95 'Cals Ol Vo S Lol ol

Score Expact Tdantitias Gaps Strand

1068 bits(578) 0.0 580/581(09%:) 0/581(0%:) Plus/Plus
e A T T T T T L T Ty =
sSoict 1 ATAGCACGTCCACTTAACTTGGAGTCCGAACTCTCACT TAACCCTGTGCACTTIGTTT 58
Query e GEATAGTAACT CAACTCCTATTCACTTA 129

) IIIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIIIIIIIIIIIIIIIIIIIII

Sbijct 51 GAA CTATTCACTTA 128
Query 13@ ATCTCTTGGCTCTCGCA 189

Sbict 121
Query 1%@ GATGAAGAMCGCA

GCGA AATGT:
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

spjct 181
Query 25@

Sbjct 241

Query 31@ GaAT CCTCCTCTTTCT

CTCCATGGTAT

TALAT CAAMATAMANCT fcrc] c TC
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

AACGGATCTCTTGGCTCTCGCATC 1se

AGAATTCAGTGAATCATCG 249
||||||||||||||||||

242

TCCGTGGAGCATGCCTGTTTGAGTGTCA 389

TTCCGTGGAGCATGLCTGTTTGAGTGTCA 386

ACCTTGCG
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
ACCTTGLG

CTCCATGGTA

GTGTTTGGTTTCTGAGCGCTG 369

TAAT AG
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

III IIIIII
Sbict 321 TGAATACTTCAACCCTCCTCTTTCTTAATGAT

TGEAAGAGGTGTTTGGTTTCTGAGCGCTG 362

Query 378 CTGGCCTTTACGGTCTAGCTCGTTCGTAATGCATTAGCATCCGCAATCGAACTTCGGATT 429
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIAIIIIIIIIIIIIIIIIIIIIIIIIIII

spjct 361 CTGGLCCTTTACGGTCTAGCTCGTTCOGT.
Query 438 GACTTGGCGTAATAGACTATTCG

. |||||||||||||||||||||||||||||
Sbjct 421 GACTTGGCGTAATAGACTATTCG

Query 4ga
Sbict 481
Query 558 GACTACCCGCTG

IIIIIIIIIIIIIIIIIIIIIIIIIIII
TAAAGGAAGT TG

TTAGCATCCGC aze
GTCTTCGGACTAGAGCCGGGTTGG 489
|||||||||||||||||||||||||||||||
GTCTTCGGACTAGAGCCGGGTTGE 486
CTACATTTTAMA 549
||||||||||||||||||||||||||||||||
TCTACATTTTAAGAT TAGATC TCARAATCAGGT. s4@

GGGAGGAA 590

CARAAGCC
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
CCG

sSbjct 541 GACTACCCGCTG

GEAGGEAS SB1

subject 9 query (J1g5 98 b Cdz N+ S
AL Yy s (6l srlin S ST L3l 5o (o ln G JI5 e pa) ol U b L sl 5 plase

0 5) Y Oods slaalusr Ll diien 5 5, 50 DNA
sdalie V) SE 53 Gl JoSe b jasly wilS b S

255

23 5 dted G5 BIS 5 b ¢S 5ST Slakad s el
Ghls 8 Lok w5 b sl 4 oKislejT
slaai) 5 (S 03 Wasb b JoSho s IS 5

Bioneer ..

shasab us sau ummmemsevaemen

shiia s iz oiamall: .|II.II
HERR I G fatet et

| 7 n '""\pl('wh
/\'i\{\'\ﬂ C“(Hﬂ\{\w \,l""

N T RTRTRIATY Tl
L

pVW‘»'IJ \"“"«"ﬂ'v'ﬁ" \‘:5"";‘7!\"‘1‘« * ‘.ﬂ'u'n‘J(\u""\fU\ﬂr-/l I '.“M"N'“\f I I‘h‘l‘lx’uk m

" 0 ] = i ™
202626 6262 62 6212 62 6262 62 62 62 626 4126 62 626262 6262 40 84 202 6202 62 626262 6202 6202 62 6262 62 84 2 B2 922 2262 62 2 62
TRRETRRRRE IR et e RN rntnnnnnnl
LEAC GTCTATGAATETATTAAAT ITTATAACA TAAAACTTICAAGAAG GG

L R um‘m Al ‘M“"“m“\

BLLAY '”'ﬂ‘lﬂ"ﬂ‘”u‘\/\ ot ”“W (o A il

1 Ident

[ Downloaded from amfi.ir on 2025-10-30 ]

Applied Microbiology In Food Industries ¥



https://blast.ncbi.nlm.nih.gov/Blast.cgi?CMD=Get&ALIGNMENTS=100&ALIGNMENT_VIEW=Pairwise&DATABASE_SORT=0&DESCRIPTIONS=100&DYNAMIC_FORMAT=on&FIRST_QUERY_NUM=0&FORMAT_OBJECT=Alignment&FORMAT_PAGE_TARGET=&FORMAT_TYPE=HTML&GET_SEQUENCE=yes&I_THRESH=&LINE_LENGTH=60&MASK_CHAR=2&MASK_COLOR=1&NUM_OVERVIEW=100&PAGE=MegaBlast&QUERY_INDEX=0&QUERY_NUMBER=0&RESULTS_PAGE_TARGET=&RID=4EF0JJTN015&SHOW_LINKOUT=yes&SHOW_OVERVIEW=yes&STEP_NUMBER=&WWW_BLAST_TYPE_URL=&DISPLAY_SORT=3&HSP_SORT=3
http://amfi.ir/article-1-59-fa.html

oo 9 5916,Y [

Bioneer i
Bioneer
14t
Te TLGEL 262 62 6262 6262 §2 6262 62 58 505858 59 56 50 50 58 50 515050 50 MG SESO SIS0 U500 SHO SRSRMN I OSSO SIS G E 570 BOON
| |||||||||||||||||||||||||II|||||||||||IIII|I||||I .
1 ” -EECEE
l‘ |‘|| ' \|n HH| ” | i ” r|
I ‘IHM Hl | || 1 \Hn. I i |||\ | I
|I“ L 1] |'|I \| i fl ,\mlwh'w JH TR |
l"‘ ||| { 'Lll""'”&"ﬁ L) \‘“n'n"ll“."a‘. Uhu'l""&'ih' ""lL‘ LAY ‘ | r
N i i H' H|\
0 8 AT 10 0 A 66 40018 4011 0 | “H|| 'H ||| \\ H ||\ IH\ ”|
TN N \ |\||\ | WY | HJ
LR AR L A e R |
‘
|
|‘| M ‘
N il
ik I| ' || | Anf (A \" i | 544
(it u|| ml It MR T II\ |
"u‘"'\" AL n”\“n‘L".‘ﬂ'J HL”I"'!"J'.“ AR "I"“\i”‘m'"u I“”""'“ il
) 1) GAGGIA)
€00 N R R R I R A N R R
T N
TeTTE et GECGGETTGGGT TALAD GCTTETAATCAGAATGTCLT ATTTT Iﬂ
| |
I | N
\“ I X I|| | I |\I||‘ |I|“1I W“‘ ‘l” I ol | i I”l ‘\\J
'”'” I "u 4 I'IH|'H|””‘| ||\HH N H"‘\H I “" Al "‘ |
/ v e | et
= = = s = o

N9,59595 4 by 0 9 Vel dylue uilu ) ) UK

.@‘aﬁeb‘bﬂuf"ub' bp |J‘9J>ejl4”)b@yd)b)s‘_<5)l.‘vu\:3}ﬂ§}?

Rhodotorula sp.EY12114 (LC229721.1) (sample 1)
L Rhodotorula mucilaginosa isolate OMA Y14 (KR264902.1) (sample 2)

— Rhodotorula mucilaginosa isolate 2 ITS1 (MG020687.1) (sample 3)

100

Vanderwaltozyma polyspora (NW 001834527.1)

L Candida dubliniensis (NC 012867.1)

(Saccharomyces cerevisiae (NC 001144.5)

\_‘7 Lachancea lanzarotensis (NW 019212883.1)
77
Pichia kudriavzevii (NW 018150553.1)

S 5gkd GBS § edld bl p 5 3390 4lde b Cilie ST Ole 38 ol Lulg - Figkd o3 Y K

[ Downloaded from amfi.ir on 2025-10-30 ]

oY o) 4;@@\}ol}¢4§¢ala¢;a;|;ow y_;‘/_}fj.aj
L7 Ver alis b asad 95 .Gl oo AV0 e Yy 500, L0
i 53 G55 O 5 s ege Vs isns 65

el od Ll

S 5 4l § Som
BE J.;'J...A E) ng‘}& g_,.LG‘ (.C)ﬁ)lsx é"’}"}“ L&GJG
s S5 PSS b 03 28 (gl 5 Bl e s Sl

S Sl s e S e

Loy 5 Sl gladil Hlagal & J5sks 5y

ol g Gl e S Ole s LSS
Gladsly das e Olis  So5ols sy 5 Loals
o oS et O Sl st 53 RS 4 fase
05,5 2 Obatsy ol K sy 6K s tleds
5 kbl 09 8 OT 0133 sl (S re dor oins OLES
Ol s sy Ol Ol s 51 & s dL Jsb

o e ¥ a Cals Ol VY S s Lol

1 Rhodotorula mucilaginosa

vy 18 @luo 15 (69 9,5 (559)gurg o aoliliad



https://fa.wikipedia.org/wiki/%D9%81%DB%8C%D9%84%D9%88%DA%98%D9%86%D8%AA%DB%8C%DA%A9
https://fa.wikipedia.org/wiki/%D9%81%DB%8C%D9%84%D9%88%DA%98%D9%86%D8%AA%DB%8C%DA%A9
http://amfi.ir/article-1-59-fa.html

[| Downloaded from amfi.ir on 2025-10-30 ]

Sl phiges b g 5 () Ol Kes 5 Lsl e
Yooy Slay opl § dzuily o Sl )50 Sly
S w8 3l |y et ol Y00 5 Lis SO oo
il 1y YU 1S ST ol L 6105, W5 0l
Sl 87 Sl 1 st D so Yo 0, s opl o
e 53 HLE L g Ol oS As (il o10s sl e
Myl Olus b Galess (F) Cils |, SV
(e Slge 5 3 (688 Ol e eyl clas sla e
G S OLS 3 3555 5 Sll Ol ((Sis
6 88 ol gy S Sl o dish o Jaeie
5 blly b el o s Sl s s
o5 3 4 S sl e ke ol o sla S
o&“@lﬁjﬁjﬁjﬁ.;&ﬁw‘j“JK&é)&gj‘l{b}ﬁ
Lo Olas 51 0T ayje o7 5 LT Slulr 5 b5k
Sl J S sn sl s (IS 5 sba (Tl oal b
Cans 4y g0 3 il Sl 8 g 45 5 ol 3l 5 5 S
I o claa € 5Ll 6 S Comleo ol lias o
@jtjﬁwwﬁwwq.wwjd_uw%
S il s adlae (gl sl S
G305 S50 Glabss 3l eslizul g se glawlar
Mata- (YA-Y )3 55 0 aro 5 Olej o Do) g0t SIS
S Lol Ol aassy s (YVF) 0, Kesy GOmez
Ao b pdtes 5 ba it 5,80 JS e ST
o~ Sl rw daly Joh o35 Caw) ke
36 A 3 lajeine ST 55 (55555, sladlaSS,
(PN FD) AL oo anlsl ol 56 55 5350 g0 £33 )&
oﬂgw‘@‘y}é)blgﬂ})l{yﬂ.ﬁﬁww@u
Vo935, 3 adslel Y595, & sls Ol VY h s
5 er Sslite L5559, 5 Ol 53 st Dl se
My Gly i U5 sl 48 sl Vs,
05l s 0§ 1l el pl b bl o W 555,18
Joily st Mwse Vg0, o IS Hsba & sls Ol

Q\)lg.‘..aj Lin .(v%)s,ls .L;;;S))lf .,\.:!}J Sl

‘ Ol )15 Gl 6 josto 31 ool o sl ailass, @‘MIG»T Pled owyp

Sae b 5 digy Ol i b b pede 059 el (YY) sl
lin (3Ll o3 5 srased Ayl B Lo (o ME Slge 0 e s
Al SIS Ve W5 s
o 1Ol 8 iy o el S
4 015 o DY g pl A5 53 b jesee el Y
5 o G5 Gy o 5 OLT iS5 (IS
S bl Lo 53 YL ke oS5 eole 102
O $ 31 OB cdaz 5 51 ey slad] B el LS
daz 5 U(F)sS o sl gy (S5 el 5 ol
4 Olg or b padns Loy G5 (65555 5 Y e
S sl St b S Jbl s
agpaly s Glapab OLS 5 dadd 55,8 dadd ¢ Jshe
SV gamms  Jobo ol oSl b (T slal
o w5 Sosmn 5 Sismsp dedgul b
Say los 8 Slalllas Ll gladlu 53 (Y¥)s S o, Lal
(ol 0 plowil Calin (la e 3l 0 o (gla jades
Slgasl oddldr (Gla jades (59, p Slalllas oyl iy oS
CoiS 3ggr 008 Slpe i 3 Cwl o3p gldE
S 5Bl ol Sl ales I le LS 5
SR Wil e St SIS 5 SlaST| ST
Ols o 2o o udee 53,y 5okl fb'";‘ Sladlas ales
ok o (5l pades Juilty 5 (99 Son Comaz (o) 2 %
o p i S1AT0)s S o5lal Gy 53 gato (sla sy
4 (255 53 By osdle iS5 or Jams glawi S
gl W5 QU5 L s sbale S
305 6l S e 55 6 e 5 (il lacd e
S » G S Oladllas bl 0348 et il mlo )
4 ol e S48l ol plwil LGSl
Sl 5 Gla Liie s cba S 5 Llie e S
Ll 5 s iSes 5155 ls (6 b o Ul 5 5§55
Lo I a5 i (odomy Sl 4 oo

(YEVAEL o Oy 5 106 ok iy o5 L5

1 Rhodotorula slooffiae

Applied Microbiology In Food Industries A


http://amfi.ir/article-1-59-fa.html

[| Downloaded from amfi.ir on 2025-10-30 ]

Oljee p b gl 45 8 Wa olulks (MG0206871
S s 6lis,

SRR 3 TRy RPN Vi PR NN I
e mlo 55 Llg o m 035 (a5 5 O35 o 2
b o sloar g 58 5le & 4 5 b Bl el b o
G oMY 5 5558 6 10T 5 eSS Ll
Coetl Sl e mlo 4 (o 4 5m 4 (S 20 5 4]
o Yo ia05) guiom 33 B jadee Sl a5 5 6oL
Wy ol DS 5 s gr plowl 1 45555, 41,5,
(V). Lib e 239V 5 5 oo i () Lo s okl

(LT (e mlo 53 5,8 bl FRCP
Oliions Slalllas 311 515 1 gl sl s Sl g
Osd Aily o G peden a1, I awbe hale
Olsea Oldl IS o&aws 3y 5 Sl 205
L o3lizul oI 3l go ands 0,10 5 OlS T 5T
Sl e 28l L5 G, Gl e
ot s AL GHE Slse 63, o gan eSS,
IS S8 55 22 8 LS 5 ) (F 0o kS

slge Sl )8 Olay Sl b jedee Silaltor g g
ok ol 04 (63,5 o Llg o glde
Ua jase ) 5 558 bl Cony s 0AiS 05 T 5 oLzl
Sl s g OMSI BT DLS 5 5 o s
e ok )3 Ul S gr o b 5 Lames kil ity 65
Wy g @Y cwws (lis e e 5l Calides
hohe 3 ABL Lo sl Hab g pls oldE (sls oS
gl Spae Gl A8 Sl SIS S 8l
S (o3, eliie b Bl S Sl
05 03,5 Lade (rimmed Ll (55,0 410, Coa
5050k S p e Jolse U5 G, Wy
5 ol ) okt I Vg 5555, (S5 (6, 8ems
e Sbesyslp Wy 3 L s gl SIS,

=N PELT Pl

oo 9 5916,Y ‘

153 M 30 N g 5935 a8 Lisls OLis (glasdlan 5 (YY)
a8 Ol 53 155558 A5 Jeily o 5VL (sl
3 ol oS (ol Slalllas 3 03lizal 35 50
Yi,03, & Sl odds 55 5yls Glar Jhash
I PR W RT-CN g PR WIS IS E5, AP

(V)35 dal 5 b 355,57 (gules A 5 6l

S 2 1y sy (Y0YY) 0, 5 Monishdeep
sl plowit b e Ol 5o (g9 S sl
Syl oS 6u414§;)5!6u3mcu coyp ol
S5 g ST w5l T (b 5 (S5 ol 5 ot
o As Ol A 5 Ol e LS OIS ST
G 25 Sl ST Gla eyl omen alllas
Sl esliul gl o5 Ses GaliS, Wy 5 6,850
wlie oS 5,05 AST Saj 5 ools slaane) 5o T
(N5 g 50 ol imgs

s o:J:Mf slaasl 5 L (YY) ol 5 Narsing
Osea GUSL 5 b el el gl
eSS, e b aslie s o5 w4 56 glacdd b
5 OLT 53135 e iy dhoor 1 G155 (sbl e (sl
SR 3 Sslite T bl e ol g8 5 ST Ll JMand
S B oL S eSS, bl bl sy Sl
Ol I BT b 5l (6345 (S35 ol 55 Sl
2 pole gy alie dits G et 5 g5 S A5
Gbos sl p Sl )8 Slay I i cpl 5 (F)
(e S 613 508 (S5l 5 S 5 Sl (258
S8 B plaly 5 i Gl (6 et 4l O
@B bl s A el Wyl pleld gledsn s
4 by o (SMenST BT Sld Ol n o iy w0kl sy
qwcf_%bﬁ\;;@uwu”;ﬁa,m & ld>
Dyl awa by e

Rhodotorula  sp.EY12114 & Ly, Valis
Rhodotorula 4 b, Y alis (LC229721.1)
wld> gmucilaginosa isolate OMA Y14 (KR2649021

Rhodotorula mucilaginosa isolate 1TS1 4 L& .0

v 10 @lus 33 (651,15 (5590 gm9 ySomo dolidad


http://amfi.ir/article-1-59-fa.html

[| Downloaded from amfi.ir on 2025-10-30 ]

in torularhodin-producing Rhodotorula glutinis.
Annals of Microbiology. 2017. 67(8): p. 541-51.

10. Sevgili A, Erkmen O. Improved lycopene
production from different substrates by mated
fermentation of Blakeslea trispora. Foods. 2019.
8(4): p. 120.

11. Mata-Gémez LC, Montafiez JC, Méndez-Zavala
A, Aguilar CN. Biotechnological production of
carotenoids by yeasts: an overview. Microbial cell
factories. 2014. 13(1): p. 1-1.

12. Sartaj K, Patel A, Gunjyal N, Prasad R. Photo-
induced biomitigation of sewage wastewater by new
isolate of Rhodotorula glutinis 1SO Al-lipid
augmentation and profiling. Renewable Energy.
2022. 1(195): p.742-54.

13. Khodaiyan, F., S.H. Razavi, and S.M.J.B.E.J.
Mousavi, Optimization of canthaxanthin production
by Dietzia natronolimnaea HS-1 from cheese whey
using statistical experimental methods. 2008. 40(3):
p. 415-422.

14. Lopes, S.C., et al.,, Violacein extracted from
Chromobacterium violaceum inhibits Plasmodium
growth in vitro and in vivo. 2009. 53(5): p. 2149-
2152.

15. Diraviyam, T., M. Radhakrishnan, and
R.J.D.I.T. Balagurunathan, Antioxidant activity of
melanin pigment from Streptomyces species D5
isolated from Desert soil, Rajasthan, India. 2011.
3(3): p. 12-13.

16. Sesso, H.D., et al., Plasma lycopene, other
carotenoids, and retinol and the risk of
cardiovascular disease in women. 2004. 79(1): p.
47-53.

17. Gulcin 1. Antioxidants and antioxidant methods:
An updated overview. Archives of toxicology. 2020.
94(3): p. 651-715.

18. Mohaddeseh L. Mycology« Theoretical and
practical, First Edition« Islamic Azad University
Tehran North Branch; 2021. 378 p.

19. Noviendri, D., R.F. Hasrini, and F.J.J.o.M.P.R.
Octavianti, Carotenoids:  Sources, medicinal
properties and their application in food and
nutraceutical industry. 2011. 5(33): p. 7119-7131.

20. Srinivasan, M., et al., Lycopene: an antioxidant
and radioprotector against y-radiation-induced
cellular damages in cultured human lymphocytes.
2009. 262(1): p. 43-49.

21. Singh P, Sharma A, Bordoloi M, Nandi SP.
Molecular identification of endophytic fungi
isolated from medicinal plant. Biointerface
Research in Applied Chemistry. 2020.10: p. 6436-
43.

‘ Ol )15 Gl 6 josto 31 ool o sl ailass, @‘MIG»T Pled owyp

doy oMl 33T ol al&slo3T 318" 51 08 s 5
Al 1y s JWS Jls Ol g

Xl Sl
..s)‘.u:ﬁ-)di.a}};al):@ét»:t,éJAJJf@.a
Sl Ol 30
‘57-\}]95r;@@&n}hebb}}UT‘é&‘Jﬁjﬁjeu\i‘
Sdows bowy odis Olo b 6,550 5 e by

Ao b losls 415l 555, Lglﬁ-\j.\,i»rlqu'\JﬁL;J‘Y

s el (6 S s

&b
1. Chen, Y.-S., F. Yanagida, and L.-Y. Chen,
Isolation of marine yeasts from coastal waters of
northeastern Taiwan. Aquatic Biology, 2009. 8(1):
p. 55-60.

2. Brandao, L.R., et al., Yeasts from an oligotrophic
lake in Patagonia (Argentina): diversity, distribution
and synthesis of photoprotective compounds and
extracellular enzymes. FEMS microbiology
ecology, 2011. 76(1): p. 1-13.

3. Tamang, J.P. and G.H. Fleet, Yeasts diversity in
fermented foods and beverages, in Yeast
Biotechnology: Diversity and Applications. 2009.
Springer. p. 169-198.

4. Beiranvand, S., Larypoor, M., & Norozi, J.
Optimization of beta-carotene production of
Rhodotorula mucilaginosa isolated from the waste
leather factory. Journal of Microbial World,
2019.12(1), 39-52.5.

5. Hesham, A.E.-L., et al., Biodegradation of high
molecular weight PAHs wusing isolated yeast
mixtures: application of meta-genomic methods for
community structure analyses. 2012. 19(8): p. 3568-
3578.

6. Michelon, M., et al., Extraction of carotenoids
from Phaffia rhodozyma: A comparison between
different techniques of cell disruption. 2012. 21(1):
p. 1-8.

7. Pavlova, K.l., Production of polymers and other
compounds of industrial importance by cold-
adapted yeasts, in Cold-adapted Yeasts. 2014. p.
397-415.

8. Garcia-Chavarria, M., M.J.R.J.0.F. Lara-Flores,
and Hydrobiology, The use of carotenoid in
aquaculture. 2013. 8(2): p. 38-49.

9. Tkacova J, Caplova J, Klempova T, Certik M.
Correlation between lipid and carotenoid synthesis

Applied Microbiology In Food Industries Yo


http://amfi.ir/article-1-59-fa.html

[| Downloaded from amfi.ir on 2025-10-30 ]

31. Hagler AN. Yeasts as indicators of
environmental quality. In  biodiversity and
ecophysiology of yeasts 2006. p. 515-532. Berlin,
Heidelberg: Springer Berlin Heidelberg.

32. Mata-Gomez, L.C., et al., Biotechnological
production of carotenoids by yeasts: an overview.
2014. 13(1): p. 12.

33. Varela, J.C., et al., Production of carotenoids by
microalgae: achievements and challenges. 2015.
125(3): p. 423-436.

34. Aksu, Z. and A.T.J.P.B. Eren, Carotenoids
production by the yeast Rhodotorula mucilaginosa:
use of agricultural wastes as a carbon source. 2005.
40(9): p. 2985-2991.

35. Tuli, H.S., et al., Microbial pigments as natural
color sources: current trends and future perspectives.
2015. 52(8): p. 4669-4678.

36. Rao, N., et al., Fungal and bacterial pigments:
Secondary metabolites with wide applications.
2017. 8: p. 1113.

37. Lin L, Xu J. Production of fungal pigments:
Molecular processes and their applications. Journal
of Fungi. 2022. 28:9(1): p.44.

38. Monishdeep, V., Deshpande, H. W., Poshadri,
A., & Kumar, B. V. P. A review on potential
microbial sourced bio-colours from fungi. Pharma
Innov. J, 2022. 11: p. 3200-3205.

39. Narsing Rao, M. P., Xiao, M., & Li, W. J. Fungal
and bacterial pigments: secondary metabolites with
wide applications. Frontiers in
microbiology,2017. 8: p.1113.

oo 9 5916,Y ‘

22. Pizot, C., et al., Physical activity, hormone
replacement therapy and breast cancer risk: A meta-
analysis of prospective studies. 2016. 52: p. 138-
154,

23. Kot, A.M., et al., Effect of initial pH of medium
with potato wastewater and glycerol on protein, lipid
and carotenoid biosynthesis by Rhodotorula
glutinis. 2017. 27: p. 25-31.

24. Yolmeh, M., M.J.B. Khomeiri, and a.
biotechnology, Effect of mutagenesis treatment on
antimicrobial and antioxidant activities of pigments
extracted from Rhodotorula glutinis. 2017. 10: p.
285-290.

25. Hernandez-Almanza, A., et al., Rhodotorula
glutinis as source of pigments and metabolites for
food industry. 2014. 5: p. 64-72.

26. Poorniammal, R., et al., Yeast carotenoids
importance in food and feed industries and its health
benefits—A review. 2013. 34(4): p. 307-312.

27. Panesar, R.J.1.J.F.S.N., Bioutilization of kinnow
waste for the production of biopigments using
submerged fermentation. 2014. 3: p. 9-13.

28. Soheili, M., M. KHANDAN, and M.J.M.-i.d.-
i.u.-i.p.-i.A. Salami, Evaluation of Anti-Oxidant
Activity of Lavandula angustifolia using DPPH
Method. 2017. 19(12): p. 70-77.

29. Mueller, G.M., J.PJ.B. Schmit, and
conservation, Fungal biodiversity: what do we
know? What can we predict? 2007. 16(1): p. 1-5.

30. Rizk SM, Magdy M. An indigenous inland
genotype of the black yeast Hortaea werneckii
inhabiting the great pyramid of Giza, Egypt.
Frontiers in Microbiology. 2022. 26(13): p.997495.

¥ 10 @lus 33 (651,15 (5590 gm9 ySomo dolidad


http://amfi.ir/article-1-59-fa.html

[ Downloaded from amfi.ir on 2025-10-30 ]

‘ Ol )15 Gl 6 josto 31 ool o sl ailass, @‘MIG»T Pled owyp

Evaluation of antioxidant properties of pigments isolated from yeasts of
food factories

Mohaddeseh Larypoor ", Mina Shokri moghadam?

1. Assistant Professor of mycology, Faculty of biological Science, Department of Microbiology, Islamic
Azad University Tehran North branch, Tehran, Iran

2. Department of biotechnology, Faculty of biological Science, Islamic Azad UniversityTehran North
branch Tehran, Iran

Abstract

The pigment properties of native yeasts have been proven in biotechnology. The ability of pigment
production and antioxidant properties of native yeast species are investigated in this research. Among the
26 wastewater of food samples, five yeast isolates were identified in the stages of sampling and
biochemical, microscopic, and macroscopic diagnostic tests. The ability to produce pigment and its
antioxidant properties were investigated by DPPH, TEAC, and IC50 methods in the samples. Compared
with the standard strain, the selected strains were identified using the PCR method and phylogeny tree
drawing using MEGAT software. Based on the results, the better 3 isolates were isolate No.1 (Rhodotorula
sp. EY12114 (LC229721.1)), isolate No.2 (Rhodotorula mucilaginosa OMA Y14 (KR2649021)) and
isolate No.5 (Rhodotorula mucilaginosa 1TS1 (MG0206871)). The highest amount of pigment production
was related to isolate No.5 (39.028 PPM), compared to the standard sample Rhodotorula glutinis
PTCC5256 (47.731 PPM). Isolation and commercialization of indigenous species from factory effluents
and optimizing the production of their biocompatible industrial metabolites such as pigments, which are
used as antioxidants, permitted edible colors, and preservatives in the production of food products, not only
have high-quality industrial efficiency but also It is very economical.
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