IFAA Ol o o5kt ¢ Jof Jlo ST OBLF § el dloxe

Chlorella Vulgaris <o dawgi JSI Juilg 49 (ol g g guwlo y gt 33 g

Ts¥ Gl s Js Al 03! j ymnd> 40 gako

Ol o8 oy — oDl 3T o8tils casly e 0S5 ¢ gt 03 8 5l slwl-)
Ol e les 3l 5 Dladomicp she ol ¢ (oS35 Sb s (T Slaodu VT 5SS a3 0 S
Ol sl 53058 s 5 5 25 s Telidons Olajlu (5387 (GOl o gl Gl dnm g0 0 75 513> (S5 55T 0dSn g5, -

ma_hosseinzadeh@yahoo.com

WS>
Slosliwl by Godos ol jo ol |y plvend OLoS 5 Lol g gulonnST b oUlss by )lg S 51 g0l olows
A S Ji9)S 09,5 gl)lo aS ol G:ali.b“uﬂ blyi o (gaelar ab)) ab) Sol 5lasn o Ky VIS Sl>g S
A ool St oyl U3 oS a0 YIS Sl e i gl o 5 Ll e IS0l 09,8 slyls &5 SUI Ll
S Sl a9 0l G iged 4 g 009ed o Jgilie il oo 1 po )8 ) e (g oS elidly Sl il slapas
4 udly oo o A sae] cway s icwloas olwlis GCMASS olfiws SaS g w0l 2,5l ladiges 54,

S-S sl adgs 5o e )W VIS Sl 4,500 05,8 51 5,158 cptanss ol aalllae ol oo o JSUI iy Jgamxe
g n Dgms (bl

GCMASS 5 sl Jsily « cbsily « o )85 Y153 g0lS” s 0519

doddo

~ ey Sidlise 10,55 p aliee Soel o Gl &S Gl mlis s Ll YU Jeasily g el See (sLlse

A.:)j)‘)ﬁ oolaw! S)y90 LQ&J>9)S.~Q ..\.w) ‘5‘).3 """5"5" M g.,.cl)) wl.uo as (6)9...» JA.?U) @LQM_’" 9 6‘4.»..»[} L;Lb

; Wawrik & Harriman, ) e obj a4 0590 5YL ufign g 2,3 «5olisS ad) yloy Yb ddy 5 cow g
Violetaetal., y-yy v-\.

Elgl il OloS 5 pl aded Sl o5 4 dy a5 wled adgi ) Sloand OS5 5l oy cads 053008 o SCl>
5 Sk S gy 0o SlaS S oelisn «29)d Fee SlaS i eldlnd oz lasl daplasT STl il
loSigm ol s Sil> 5l (S 0sdios ody Sl lawg o5 aitus gaied))l OlS s aex 3l g, us
45 5y b Chlorellin s (T 51 Glgge Jlie Slsieds 00,5 o0 lags 181 K00 0 5l wle 5 Wigdh g0 ogmamo

(\Ya# lews [ Tanaka K et al.,yaAf)sss o il Chlorella <>

5 (Stolz et al,Y-+#) olows SluS 5 ygdhies 5 oo ¢ 5 ZOUbOUliS €t al., Y--0 ) o)l

NI N Y Silvaetal ., y.-9 3, ol QIMIG';.;T Coold aS Can Job S5 S JI Lslg
2o g 0,00 il (Rupasinghe et al., v--0) 5051 51 (Sasaki et al., 149+ ) s a5l sales 5l o)l



o JIT 19 4 (pndly O gamlogiudl 5 g Gl OLouS 8 0ol pmus

Hsiehetal., v. -, ) callagls 51 S0 50 ol Jsd JB Sleyo 5l sasmslis a5 o ls (Tai et al., Y- 11 ol
Jungetal y---

H3;CO
H H3;CO
C. vulgaris OH

4 days
HO
HO

NS s Y I il gy kil S 45 SN ity 1) IS
L gy 9 dlge
ColS b g puwntilS 59l 9 Ko

MIple )1 5 5 0 ans (epmlS) 53 o slooan¥T g SOt (ctdgy 09,5 51 o )Wy YIS STl (w2 00l o
NaNO¥ (-.,v8), KyHPO¥ (-,-va), KHYPO¥ (-,\V0), : @/L) Jls BBM) ccis Lo o)+ - MIL YO -
NaCl (-,-vs), CaCly,yHYO (-,-v8), MgSOfYHYO (-,-va), EDTA.YNa (-,-8), KOH (-,-v),
FeSOfYHYO (-,--0), H¥BOY (-,--A), ZnSOfYHYO (-,--18), MnCly,fHyO (-,---¥), MoO¥
L ol Kslo ax 50 YA slos ,o cuiS aid o (+,0 - - Y0), CuSO¥aHYO (-, - -Y), Co(NOY)Ys#HYO (-, - - )
(Priefertetal., v- - 1)as sdans o6 celo A g olidg, celo V8 & 90 4 Slegil el lawgs 20,9 ol

w5 Lol T o 1y 55,8 oyt il e ) 55 85 bl 1) (o, 53l i S ) ot oSl 4] 51 e
lo 1) LacSd> 59 56le olfiws b 59, F 5l e crbiily 35 a0 Cils g2 Slge dad a5 aalis 5, g1, oolal )1 VY
saslesily ans 0s0,F Sx TLC b g ST, Do 6, ol L 5 gl yitasl liag 1S 60 b g aents oo o L 5 s

23,5 5,5 GCMASS ol%ws 4 g Jo Jgilbio j0 1 8lge

Trbe Ssel seile (S5 50 waee s ol S0l S0 Glsiear s slajls (el sl sl sl 518 5l eslin
Wijffels and Barbosa ) siws alS axl> (BaiSads o 5oal)lS 5 0p poiedge jl el b cpl o 5 00

Sl gl dnngi 5 0l Gl 255 Sl s sl Slge agy Sran  0ST L ool pgzadyo (V)
YV e 5> Sone S1.v--¥ Habib, v--A ;Pulz and Gross, y- - f; Richmond, )t
Pl 9 <°

o5 +,) clale At gy (55 9 ur By 0y )) wl plnil plsly 5l alises lapae o Gialejl cnl 5l Jols mls
Sz SIS Uy 5 a5 digad 5l oS jlade cilis (glas, ;8 G2l gg o welonts S TLC 325 L ¥ S 4 45

e oy 9y 0 Sl oad BT Joame ooz 395 50 5 Sawlosgs sl 3l 55l e g pso slaje, 10 45 WS e



P Okl o sl ¢ ol Jlo ST ObLE § el

pazs 3l e cllale (ol e S g, 5lez ool ol 6l ey e w0 oo LS AT Sgdoel 0 Jgaste
g9 ol alldS ol slapa> )0 ulily Jladie g loy ot Slow Canlodgs 59, T loj (o s 45 0 ploil Calisee (slajg,
Lo Jol b ol @ az g5 b .cawloas ools las FoV slo Sy g 0l 33,5 GCMASS oK 4 zlmel 5l as

Ty 50 Iga> 0as et i ¥ KD 50 ool Cews s il 45 (oS (52,5 olKtws 4y aib o (uliily a5 a5 eole
Y sl Jasds oy p b el oo IS VFLA )00 Jyame b a5 098 o0 32,5 Jpaze oSiws 4 o VFL0F

cCesloas foos IS ly Jgaze 4y (alisly wo
peak R.T. Start End PK peak peak peak % of

# min  min  min TY height area % max. total

VAES-2 VEY S VFATS BV VYRV OYFYFAA OV YRFY.
YARNA VEARS AOYYY VB YoFYYe QYYFAA0 Ve e oL STV

Sum of corrected areas: yfssvsay

ool wl b opuliily a1, ( 1S0EUQENOL ) Jou8 ilg sl oo plol IS ool o plonil 8 90 ol 1o g0b 5 slo 5 (ygs8 b
95w Ll o gas bas (Abraham et al., YaAA ) ogo 7 -os;L a5 Aspergillus niger . s ;)
) 00,5 plol 090 ao )0 VF LY s Jomame o35l a5 Bacillus subtilis strain a >l , oo (slapass o
J5,)5=5  Rhocodoccus rhodochrous s =SU 5l eslicwl b sus,s OA Jgaxes o 5YL . Shimoni et al., v- -«
.(Zhangetal., y--£) o2

L coaboly & Sg Bl ot 008 ushdgn i (o535 52 2l S g8 651 L (1VA0) (5950 5 8Kl 3o o
Sy STy el V8 51 s o3 VA g yloaily b JSU cally 5 o 25Ty el VY 5l g 2o )0 #Y Jgo olend,
O 956 5 8,500 oy o
Lol g o )l ¥, I8 Sl oS @ pols Lol ol cos ol Lol S pudily s uduily allie (ol o) S @b azgi b
22 ploil 1) gl g Candley Sida allie (pl ,o i plol olidy, 5 (So,b dayl i o JSII plly b bl

g ol 1y Az sy cpedily 5] 0 608 ) Jlade plily el slacdale oy ol lis Alae cpl o ol mls
Ay udlg LPY cslyy aS clils Jaamme (p e 59, T 0 a8 wl gl sl 5 (6505 o5l el slog, 0 uisren
S e U il

Vo



e JSIT il 4 aadiilg O gamile gdust i gu SIS Olomis™ 9 08 pmus

TLC 88l 595 » cmbily il Sldcaalé :F s

Hesponse_ Signal- BLANK 1 DWFID1A.CH

141480
7500000
7000000
6500000
5000000
5500000
5000000
4500000
4000000
3500000
3000000
2500000
2000000

1500000

1000000

500000 11.846

T T T T T T T T T T T T LA T Treer | T T T T
Time 500 550 6.00 650 7.00 750 200 850 9.00 9.50 10.00 10.50 11.00 11.50 12.00 12.50 13.00 13.50 14.00 14.50 15.00 15.50

ey g0 GCMASS Lab oY ICh



P Okl o sl ¢ ol Jlo ST ObLE § el

Response_ Signal: SAMPLE C 1.0WFID1A.CGH

1200000

1100000

1000000

aDD00D

00000

TODOOD

600000

SDDDDD

4DDDODD 14918

300000

14 609 e T
2DDD0D
T Y T T Y T T T T T ¥ T T ¥ v T ¥

Time 1100 1150 1200 1250 41300 1350 1400 1450 1500 1550 <1600 1650 17.00 417.50 1500 1850 1900

JSI1 19 9 coasT GCMASS i :F S
‘5”.))..\5 9 ,&m.a 3
als (L8 L Jlasl ol gados ) SUK! (opslS ) 55 @—l sl oq.;.;}” g L g og)f 5 Sas b

&l

2010l s b (raliily S sl oad wsipe ushidse s sSsS sl AYAF gl g9 5 o2l 3,50
¥ ol o jme Lo VTR 50l/agdis 5 olié ssle s JiE Canio

aloxs . olily Jles b cov DUNaliella Sld>g Soe i) 5 (moger Gl 31 AYAY 10 93 G ,500e 5 £9,38 (55T
YAV o FOVEAA s Lo cmliiolsS o)les e Jgou ol Ll . oans] s (b Silorg Se N¥AF . e s,ks ol

Abraham, W.R., Arfmann,H.A., Stumpf,B., Microbial transformation of some terpenoids and natural
compounds. Analysis. Biochemistry. Berlin.() 4AA). PP ¥44-£1 ¢

Hsieh, C.H. Chang, S.Y. Chiang, T.C. Li, N.Y. Tang, C.Z. Pon, C.T. Hsieh, J.G. Lin, Life Sci. 1V (Y+++) YYAo—
YY4o,

Habib, M. A. B., Parvin, M., Huntington, T. C., and Hasan, M. R. (Y +A) A review on culture, production and
use of spirulina as food for humans and feeds for domestic animals and fish. Food and Agriculture Organization
of the United Nations Y+ Y4: Y-£Y,

Jung, S. Suh, H. Lee, I. Kim, H. Kim, H. Y00, S. Lee, Phytother. Res. Y\ (Y +V) 47.-47¢,

Noma, Y., & Asakawa, Y. (Y4%A). Biotechnology in agriculture and forestry. In Y. P. S. Baji, Medicinal and
aromatic plants X, Vol £ Berlin: Springer.

Priefert H, Babenhorst J, Steinbuchel A (YY) Biotechnological production of vanillin. Appl. Microbiol.
Biotechnol. ©7; Y41-_¥\¢,

ARY



o JIT 19 4 (pndly O gamlogiudl 5 g Gl OLouS 8 0ol pmus

Pulz, O., and Gross, W. (Y- + £) Valuable products from biotechnology of microalgae. Applied Microbiology and
Biotechnology 12:; 1Yo-T£A,

Sasaki, Y.F., Ohta, T., Imanishi, H., Watanabe, M., Matsumoto, K., Kato, T., Shirasu, Y., Y44+, Suppressing
effects of vanillin, cinnamaldehyde, and anisaldehyde on chromosome aberrations induced by X-rays in mice.
Mutat. Res. Y£Y, Y44_Y.Y

Simoni, E., Ravid, V., Shoham,Y. Isolation of a bacillus sp capal of transformation isoeugenol to vanillin . J.
Biotechnol. (Y« ++). YAY -4

Silva, E. Odoux, P. Brat, F. Ribeyre, G. Jimenes, V. Olvera, M.A. Alvarado, Z. Gunata, Food Chem. 44 (Y1)
YYA_YYo,

Rupasinghe, H.P.Vasantha., Boulter-Bitzer, Jeanine., Ahn, Taehyun., Odumeru, Joseph.A., Y:+°. Vanillin
inhibits pathogenic and spoilage microorganisms in vitro and aerobic microbial growth in fresh-cut apples. Food
Res. Int. Y4, oYo_ oA,

Richmond, A. (Y:-:£) Handbook of microalgal culture. Biotechnology and Applied Phycology. Oxford:
Blackwell Science. John Wiley and Sons.

Tai, A., Sawano, T., Yazama, F., Ito, H., Y+ Y\, Evaluation of antioxidant activity of vanillin by using multiple
antioxidant assays. Biochim. Biophys. Acta YAY+, YV« VY,

Tanaka K., Koga T., Konishi F., Nakamura M., Mitsuyama M., Himeno K., Nomoto K., (Y 3A1) Augmentation of

host defense by a unicellular green alga, Chlorella vulgaris, to Escherichia coli infection, Infect. Immun. o¥
(YAAT) YIV-YVY,

Zhang,Y.M., XU,P., Han,S., Yan,H.Q., Metabolism of isoeugenol via isoeugenol-diol by a newly isolated strain
of bacillus subtilis H. Appl.Microbioal.Biotecchnol (Y« 7). YY,YV-vv4,

Cultivation of Microalgae Chlorella sp. And Scenedesmus sp. as a Potentional Biofuel Feedstock. Environmental
Research, Engineering and Management, No. Y(°V), P. Y) — YV |SSN Y. Y4-Y ¥4

Wawrik, B., Harriman B.Rapid, Colorimetric Quantification of Lipid from Algal Cultures. The Journal of
Microbiological Methods, Y+ Y+, Vol. A+, pp. Y1Y-Y17,

Wijffels, R. H., Barbosa, M. J., and Eppink, M. H. (Y +) +) Microalgae for the production of bulk chemicals and
biofuels. Biofuels, Bioproducts and Biorefining ¢ (¥): YAV-Yde,

Abstract

A large number of microorganisms including various microalgal strains are able to convert
compounds into useful metabolotes .In this paper, the green synthesis using a Chlorella
Vulgaris ability of transforming vanillin to vanillyl alcohol ( VA) was isolated that VA was
the main product was the results of this biotransformation. The incubation was carried out at
Yo'C under continuous illumination in the present of +,\ gL~ of vanillin. After ¢ days
incubation of the microalga in BG-V" liquid medium, the broth was extract and the products
were purified by the aid of chromatographic methods. Structure elucidation of the metabolites
by preparative thin layer chromatography , gas chromatography—mass spectrometry and NMR.
Chlorella Vulgaris reduced vanillin to the corresponding primary alcohols with a molar yield
of AY7 that is the highest up to now to VA.

Keywords: Vanillin; vanillyl alcohol; Biotransformation, Microalgae and Chlorella Vulgaris.



