swmu’ié'ﬂﬁﬂ'uﬂugsﬂi

TA59n15 naEasERLas S adanan [ERAan1sHANITRAaRW
Tnanslulansudnadintuaasafunad
(Effect of adsorbent resin and dimethyl sulfoxide on vanillin

production by microbial biotransformaion)

Tog éﬁwmamﬁmsé f15. B9NT HITNRIARAINYT URZ A

FUITIAN 2554



Hoysynaafi R2553B033

‘mﬂmu%'ﬂaﬂ’uaugszﬁ

TAs9n15 NaVBISTRLAL ILHVBRTaNa A TS AanN1SNARITRIARY
Tm—_lmsfu‘fawsméﬂa%m%’uﬂmqf?mw% 1]
(Effect of adsorbent resin and dimethyl sulfoxide on vanillin production

by microbial biotransformaion)

o
ﬂﬂé%ﬂ?@ﬂ

é"a’wﬁ'mmsﬁmﬁé A9, BINS NISWRIHRINYT

AIAITNNIARIATANYNTTN ARELANYATHRS NUTINLIRLWLSAIS

SDIAINASIATISE A5. WHRT ATNARINT

AT NANYL AT LALLANYLIN AMSLANTATNAS NWUTINYTRYULSATS

Nﬁ’u@gu‘[ﬂﬁﬂ@mu%’ﬂ HRTINYTRULSAIS



AnRnssNUszne

awv 4 a a @ J a a A
MIANEIIINITON “WaveusFuLas lanadanen lsanemsnanniiadulae
J 4 o a J
m3 luTonsudWesiusuvesgaunid (Effect of adsorbent resin and dimethyl sulfoxide on

vanillin production by microbial biotransformaion)” 1@sumsarive HUIINNDIN Uy

E4
] IS 2

Aa [ 1A o ao o <
UHIINYIYULIAIT (QﬂﬂﬁgﬂJTﬂlLLNuﬂu ﬂﬁ%ﬂﬁj 2553) %QﬂWiﬁQTl!')ﬂﬂUﬁ“ﬁﬂulﬁjﬁﬁﬂﬂ
[ 4 a [ d‘ Y 4 dl d‘ A

VIUDUAUAUSINTVANTAT UN1INYIQYULIAIT ‘VIGIJ’Tﬂ'J”Ill'E)iéLﬂi"lg‘ﬁﬁﬂ”lucﬂllﬁgmﬁﬂﬁllﬂ

a o 4 ' Aav o %

3‘1/181?!1?(@511!71151/]%@@ VOUDUAWUAUIIIY ?ULﬂ‘Hi Ezjsb"lﬂ'lﬁ]flﬂiginiﬂiﬂﬂiﬁ UTn. U

an @ J [ 1 3

HUDN UFN.GMN ﬁll@\u‘{h Uag UAN. WIAUITA IWNVYY UTANTYAITAT é’gﬂumuwﬁﬂumi

' A 9y 9 o dy 9 1 3 Y- Ao A

m&ﬁ‘}mumay‘auaw”mﬁ‘vlﬂammamu’eEnﬂm“l%uazqﬁmm ﬂTﬂi@]IﬂﬁﬁﬂWﬁ?%ﬂiﬂi?ﬂTﬁ?
o 4

Iﬂi\i\ﬂﬂ‘ﬂ"l\‘llﬂﬁﬂfﬂ?ﬁ@ﬁ

y & a Y o w s 9 Ao Ayao
q@‘ﬂ’IEJUSUE]GUE]Uﬂmﬂ@’lm'ﬁﬂ']@lﬂUﬂ’]a\flﬂ @a@ﬂﬂUﬂzﬂ’m’liﬂ lﬁ]’lﬂla\j\i'luqi]ﬂﬂmjﬂﬂ

F4
A

a a a @ @ IS 1 y
ladresaazildsreds N lusrenunivil §idevevougauiluediegald o Tomadl

] -4 19 aa
é%')ﬁlﬁ?ﬁ@lﬁﬁniﬂ A5. 0505 a1sWu lwAIne



UNARHD

4 a a o g a Aa A
¥olnsams wavoussuas launsaganen lsdnomanaaniiaau Taems
4 4 [ a =4
luTonsmdesmtuvesgaunsd
4 [ 4 @ an
FoRIY A¥omans1nsd as. osas  a1siuldane’
F0IANEANTINTY AT, WeuL AInaIne’
[ { o o a @ @ 4 a [
WUIINUNTINA 'Marma Tulasn dsnIsy AULINTYANEAS UHIINGDYUITAIT

MO UNTHAN AN TYIN AULNTFANTAT UHIINGAIULTAT

vineay InsAnn 0-5596-1872
lasunuganyu NBINUITY UM INGEUIAIST (QUUsTIampuaY szdtl 2553)
IUIUAY AWHAUIND Y

FTeLNAIMINGINY 21

Niladu (4-hydroxy-3-methoxybenzaldehyde) 1iluansuasnauntianudidauiniga

2 4
=

a £ = Y ¥ Ay AR A A
FHANIWAz NI 190619019019 1 UgAa NI TH0111T UITUANEIAN 1M IIMIZEALIN
muzaulumswaanidaauainle lsgduealae Bacillus sphaericus ATCC 13805 1@z

4 Y
Streptomyces peucetius var. caesius TISTR 3355 1101%1318041%0 50 Hadans gungil 3042
= = I 1 = = a a
pIrIFITod 0% 7.5 ANITITOU 220 s0UABUA Taedn (1) UsumleTegiuea 5, 10,
o 1A a [ s A ] a Y] 1A
15, 20 niuapans (2) lawnSavavlen leaorisazateleoTegiuea 20 niudodns lu
@ 1 a 1 a [ 4 oy @
dadiulelwgiueane lammsadaronlad 1:2, 1:4, 1:6, 1:8, 1:10 (Taeimiin) uaz
M a d e 4 - a
(3) uemuBs lan XAD-2 153U 7, 15, 30% (lasviminilen) eaanamsdudinIsnanain

[

a Jd Aa Jd (a a A 9 A =
aswaanua AngilFunamniaduaroniedlasu Innnlveuralaussouzge (HPLC)
o [ 9 a 1 v 2 A 9 3 9 A @ 1T A
nazdnnailuiesaznanan lumiae Tuais weldasasdu leTegiuea s nsudedns B.
sphaericus Wag Strep. peucetius waaniaau lagegaiszunuiosas 36 uaz 48 Aa1AY N3
a a [ o aa [ 1T A [ 1 a 1 a
an lawnBadavlonlad lulo Tagdiia 20 nSuaedns dredasidiuleTrgiuoane lanTa-
o 4 ) @ [ @ a A a
Favlonlyd 1:2 d1isu B. sphaericus g 1:4 01N TU Strep. peucetius “lﬁ’wawammaauqqqﬂ
TndiReanulszina 4.2 nfudeans (Fosas 23, Ju 11) waz 4.3 nSuseans (Sesas 23, Jun
o w A a o d a 9 g’ v A o A
15) MuUd1AD Weduenwes lanisgusesas 30 (Iasthminden) o Tui 10 yeesmInaaes
B.  sphaericus naantaanldgegaiszum 3.7 niuaeans (Fovaz 13)  Tuvmeh Swep.

a Y [ 1T A Y a A { Y a ;; 4
peucetius Wan 1052w 3.6 nSuaedns (Fovaz 16) NHaaun ldllTnaduiowingn



1% J a 1 a 3
aasu I3uuneuues lansdu uaz iaunsounen 1a lasldesaosHanumsuoatua sy

U

y &

Y A 9 A o 1 Aa o S a Aa A
a19 Fauen laiesdeeaz 19 eiimsnaaenTasliduewues lavisdu vy lawnsa-
[ o aa ] 1T A Y] 1 a 1 A 1] 4
Fanon loalulelegita s niudedas ludadiule luginueane lawmFadanenlea 1:2
815U B. sphaericus Uag 1:4 IMSY Strep. peucetius WU 8 TUN 15 VOINITNAQDI B.
sphaericus 1% Strep. peucetius WanHaaU 1Agaga 0.9 nfuasans (Sovaz20) 1ag 0.8 N3N
1A 9 o o [} <3 = Y v a A a 9 A dg} v o oA
Aoans (eearls) mwany og1elsnawiiuuilduinniaaueranaa lAmuyunasiun 15

3]
Av K
R

Y9INMINARY 1ANANTI09a3U 1891 Streptomyces peucetius var. caesius TISTR 3355 %4

Q

a J

<3| v v Aaw = 1 a a a

WumeiugoninadaiuideInemansuazmalulagudalszmeIng Tilszansamlums
nanaaun lo lwgdueannii Bacillus sphaericus ATCC 13805 msiauloTgiuea

A [ 4 Yy 9 t; ] A a Aa A 9 1 <
nag lanFadaren lsanudududiluszuumamunandaniadula edralsna
a [ 4 =\ Y a Aa A 9 o 4 a [ [l
lawnFadaren laderalinalimsndantadudias uazueues laiisFuds limngawy
9 A a a A 9 dy A o = A ' a

Tumslaiumanaaniaaumelagnzmamz@esniimsany iesanianlassniia-

a Y Y = = ~ A a a A A a J
auﬂ’ﬂﬂlﬂ]lﬂu@ﬂ mmiﬁﬂywaﬂnz‘wmmzﬁn“luﬂmfwumiwammaaumumma”lﬂ



ABSTRACT

Title Effect of adsorbent resin and dimethyl sulfoxide on vanillin production by

microbial biotransformaion

By Assist. Prof. Dr. Aurasorn Saraphanchotiwitthaya1
Assoc. Prof. Dr. Pattana Sripalakit2
Affiliation ]Departrnent of Pharmaceutical Technology,

Faculty of Pharmaceutical Sciences, Naresuan University
2Department of Pharmaceutical Chemistry and Pharmacognosy,
Faculty of Pharmaceutical Sciences, Naresuan University
Tel. 0-5596-1872
Financial support by Research Funds from Yearly Budget, Naresuan University, 2010

Duration 2 year

Vanillin (4-hydroxy-3-methoxybenzaldehyde) is one of the most important flavors and is
widely used in the food industry. In this study, we optimized the culture conditions for vanillin
production from isoeugenol using Bacillus sphaericus ATCC 13805 and Streptomyces peucetius
var. caesius TISTR 3355 in 50-mL reaction solution at 30+2°C, pH 7.5 and 220 rpm. Various
amount of (1) isoeugenol of 5, 10, 15, 20 g/L, (2) dimethylsulfoxide (DMSO) to solubilize 20 g/L
isoeugenol with isoeugenol : DMSO ratio of 1:2, 1:4, 1:6, 1:8, 1:10 (by weight) and (3) amberlite
XAD-2 resin of 7, 15, 30% (wet weight) to avoid the product inhibition on vanillin production
were investigated. Vanillin formation was analyzed by high performance liquid chromatography
(HPLC) and %conversion of molar yield was calculated. Using 5 g/L isoeugenol as substrate,
B. sphaericus and Strep. peucetius produced the maximal %conversion of vanillin at day 10,
reaching 36% and 48%, respectively. Addition of DMSO to 20 g/L isoeugenol with
isoeugenol:DMSO ratio of 1:2 for B. sphaericus and 1:4 for Strep. peucetius gave the highest
vanillin concentration, reaching the similar yield of about 4.2 g/L (23%, day 11) and 4.3 g/L
(23%, day 15), respectively. After 10 day reaction under the condition of adding 30% g of wet
weight amberlite resin, the maximum vanillin concentration reached 3.7 g/L (13%) for

B. sphaericus and 3.6 g/L (16%) for Strep. peucetius, respectively. Low vanillin yield may be due



to adsorbed vanillin in amberlite resin could not be well separated by eluting with ethyl
acetate/methanol, showing the separation yield of approximately 19%. Under the optimized
reaction conditions with the absence of amberlite, addition of DMSO to 5 g/L isoeugenol with
isoeugenol: DMSO ratio of 1:2 for B. sphaericus and 1:4 for Strep. peucetius were studied. After
15-day reaction, B. sphaericus and Strep. peucetius produced the maximum vanillin yield of
approximately 0.9 g/L (20%) and 0.8 g/L (18%), respectively. However, increasing of vanillin
production after 15 day was suspected. It might be concluded that Streptomyces peucetius var.
caesius TISTR 3355, cultured strain from Thailand Institute of Scientific and Technological
Research (TISTR) was effective to produce vanillin from isoeugenol more than Bacillus
sphaericus ATCC 13805. Addition of low concentration of isoeugenol and DMSO in culture
medium could improve vanillin production. However, DMSO may delay vanillin production.
Amberlite resin was not a good candidate to enhance vanillin production under this culture
condition due to its low desorption. Optimization for higher yield of vanillin production needs to

be further investigated.
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34.1 ﬂﬁﬁﬂ‘]eﬂﬂi]i]ﬂgnﬁc] NUAD mma”hﬂammﬁﬂaimu
isoeugenol
a 1 J
MInNAaod 1: Waveslsuw isoeugenolGlf)miul‘iﬂ’é)‘lflﬂuﬁ-
4 o a s A a
Wo3NFU isoeugenol TABAUNTdINONAA vanillin
a 1 J J
MINAA0Y 2: Wavedlsura DMSO mmi"lﬂammﬁviai—
v o, a ac A a eiq.
WYY isoeugenol Tﬂﬂﬁgaummwawam vanillin
1 4 4 v
NITNADDY 3: WAV amberlite mmi”lﬂammﬁwmgmu
. a A A a egqe
isoeugenol Iﬂ&li}ﬁu‘ﬂiﬂm@ﬂﬁﬂ vanillin
- MINAaee 3.1 UszANTNINUed amberlite Tunsgatuaz
anilasy isoeugenol LS vanillin
- MINAADBI 3.2 WAUBY n-hexane/methanol 11MTBA1
isoeugenol LAY vanillin 911 amberlite
- MINAABY 3.3 WaUBJ ethyl acetate/methanol Tumsyean
isoeugenol LAY vanillin 91 amberlite
a 1 J
- MINAa0Y 3.4 Waveslsuna amberlite Gl’f)ﬂWiulUT@‘ﬂ'ﬂuﬁ-
4 @
Wosmiu isoeugenol
MINAADY 4: WaTINVEIUTUIA isoeugenol LLag DMSO A9
a e 4 4 v
Ha@ vanillin 1135 1 Tensuanesudu isoeugenol
a I a a
3.4.2 MiuATIEHsun isoeugenol LY vanillin AumALiA HPLC
3.5 MIAATIEHY0YA
A o 3 9
3.6 ﬁﬂ"ll!ﬂ“l/ﬂﬂ"li“l/lﬂﬁﬂ\i/l,ﬂﬂsllﬂllua
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a 1 o 4 Y
NITNANDY 2: Naﬂlﬂﬂﬂiu'lm DMSO G]BﬂTilIUT@W§1uﬁT\I’EJ§LiJ°IfU
isoeugenol
1 4 4 @
M3NAADY 3: HAVDd amberlite ABNT b TonTuavos LTy isoeugenol
a S A a e
Taegaun3diivonan vanillin
- MINAaed 3.1 Uszansnmued amberlite Tunsgad
uazilanaoe isoeugenol L& vanillin
- MINAABY 3.2 WAV n-hexane/methanol TumMsvzdna
isoeugenol L1¥ vanillin 919 amberlite
- MINADBY 3.3 HWaUdY ethyl acetate/methanol Tumsreana
isoeugenol LIA vanillin 311 amberlite
- MINAADY 3.4 Hav9TuIal amberlite aon13 1u To-
J J o,
NI UANOFINFY isoeugenol
MINARDI 4: WATINUDIUTUAL isocugenol LAZ DMSO ABNITHAA

O A
vanillin Tums luTensudwesau isoeugenol

NN 5 enUseNansIve

4 ao
N 6 a3ilwanisIy

VITUIYNTY

NIARNUIN
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2-3

2-4

4-2

4-4

4-5

4-6

4-7

4-8

AFUYAITI

UgRserfinesdelums luTensmdlesmdu
i@ l1Jueq vanillin

o uﬁﬁﬁ’a"lﬂmm isoeugenol

HANTHAA vanillin 910 isoeugenol TABYAUNT FaBRUTA19Y
Have1/31ar isoeugenol Ao 1uTensmdWes i isoeugenol

Lﬁ’t’] Waa vanillin 1ag B. sphaericus W& Strep. peucetius

1511 vanillin 1102 Y%conversion gagaft RN HEVRN S 10
isoeugenol woms3 luTensudvlesii isoeugenol 108 B. sphaericus Wa
Strep. peucetius

waveallSuta DMSO domsluTensudWe s isocugenol 1ilonan
vanillin 1ag B. sphaericus

aveal511a DMSO aons luTensrudrlediuda isoeugenol 1iionan
vanillin 1ag Strep. peucetius

151191 vanillin 2% %conversion gagai WnnMsANEHAVRIS 1M
DMSO @ioms luTensniduesudu isoeugenol 108 B. sphaericus 1ag Strep.
peucetius

15178 isocugenol 1Az vanillin A3 12714 mnmsAnEsz@ntam
Y93 amberlite TUMIIQAFULAZIan1lapY isoeugenol 1Az vanillin
(MInaaod 3.1)

13110 isocugenol 1A% vanillin H3A5129 149NN ANEIHATE
n-hexane/methanol TuM3¥L a1 isoeugenol LY vanillin 911 amberlite
(MINAADI 3.2)

S0 isocugenol 1A vanillin 13A5124 14910N5ANHINAV ethyl
acetate/methanol TUMI¥LA1 isoeugenol L01& vanillin 919 amberlite

(MINAaDY 3.3)

11
12
15

28

33

38

41

47

50

52

54



AN

49

4-10

13101 isoeugenol 1A vanillin 7131A512% 149 1NMIANEIHAVDS cthyl 55
acetate/methanol TuM3¥z A1 isoeugenol (1Y vanillin 911 amberlite

(MINAADBN 3.3)

151191 vanillin 1122 %conversion gagai 1d1AMs AN IHAT WD 56
Y3119 isoeugenol itaz DMSO aan3 1uTensmdnes i isoeugenol

Tae B. sphaericus \WQE Strep. peucetius
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a15UnysL

Microbial degradation U84 eugenol L& isoeugenol
o 4 4 Y]
LUINNMIRAUINTEUIUMT T Tensudresmusu
Taseadrantivesansinulunauiian
Tasearamaniives isoeugenol
an a A . a S
Fameveaaulumsnlasunilas eugenol 118 isoeugenol Y9 I9aAUNTY
mM3asunas)sua isoeugenol tag vanillin 7 ldnnAsANEHaveILS IRl
isoeugenol 5 (a), 10 (b), 15 (c) 11ag 20 (d) g/L aoms Ty lensudvesadu
isoeugenol lae B. sphaericus (BS) g Strep. peucetius (SP)
mM3asunatsuna vanillin & 119199 NAMSARE AT 1N
X 1 J I3 [ .
isoeugenol MBI TuTensuéavlesuin isoeugenol 1ae (a) B. sphaericus 182 (b)
Strep. peucetius
15110 vanillin §9g@ (a) 4ag %conversion (b) N 1AvINMIFANEINAVDS
a 1 4 4 o
YT isoeugenol aom3 luTons1udes1aFu isoeugenol 1A B.
sphaericus W% Strep. peucetius (n=3)
#790819 HPLC-chromatogram LEAIAILHUINITING peak VD4 isoeugenol LAY
4 a I 3 [ {
vanillin 15814 isoeugenol U318 5 g/L Wuensdsdu o Suf 10 voams
NAQD (a) B. sphaericus Uag (b) Strep. peucetius
msulasunlasysunal isoeugenol 118 vanillin Tumsdnywavestl/sum
1 4 J o .
DMSO aams luTensudnosudu isoeugenol 108 B. sphaericus
WSeuiiouns liiy DMSO (a) 1a 1y DMSO 1u8a3189U isoeugenol :
DMSO #1101 1:2 (b), 1:4 (¢), 1:6 (d), 1:8 (e) utag 1:10 (f)

d‘ a . O = a
msasunasilsuna isoeugenol 11ag vanillin lumsanyHaveslFum
DMSO aoms luTensmdwesudu isoeugenol Tag Strep. peucetius
wSeuiieunts lin DMSO (a) 4ag Ay DMSO lusa31au isoeugenol :

DMSO (1101 1:2 (b), 1:4 (c), 1:6 (d), 1:8 (e) uaz 1:10 (f)
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msalaounlaalSuas vanillin 1inmsAnyIHavellsuta DMSO #e

ms luTensmdesudu isoeugenol 1o B. sphaericus (a) 1402 Strep.
peucetius (b)

151191 vanillin 9989 (a) 1132 Y%conversion (b) 71 l&0INMsANE WAV
Y31 DMSO aems'luTensudnesiusu isoeugenol 1a8 B. sphaericus
Wag Strep. peucetius (n = 3)

19819 HPLC-chromatogram LEAIAUHUINTING peak VO isoeugenol LA
vanillin Lfll’e)ﬁl% DMSO ludaaiu isoeugenol : DMSO WNAY 1:2 d1150 (a)
B. sphaericus 9 Sudi 11 veamsnaand uaz 1:4 ST (b) Strep. peucetius
a1 Suft 15 vean1sNAReq

Fosazms ﬂﬂ‘ﬂ?ﬂ (%Adsorption) isoeugenol (L8 vanillin Y3 amberlite 910
M3ANEszaNnTnIMYee amberlite Tumisgaduuazilaniasy isoeugenol
yae vanillin (MsNA@04 3.1) tleszuy (1) Usznevds isoeugenol 20 g/L +
vanillin 20 g/L + amberlite , 55U (2) Usznoudiy isoeugenol 20 g/L +
amberlite , 52U (3) 1/52n9UAY vanillin 20 g/L + amberlite

Y3119 vanillin g3g@ (a) 1182 %conversion (b) & nmsAnunaveq
Y31a DMSO dems luTenswdnes gy isoeugenol Tao B. Sphaericus

WA Strep. peucetius (n = 3)
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