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Food g NGHIEN CUU SINH TONG HOP FERULOYL ESTERAZA
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Trong nghién ciru nay, 29 chiing nam thuéc nam dam (Basidiomycots) va nim tai (Ascomycots) duoc danh
gia kha nang sinh tong hop enzym feruloyl esteraza déi vai co chat etyla ferulate (EFA). Qua do da xac dinh
Mmﬂ?ﬂi duoc hai chung Cladosporium spories SHO1 va Alternaria sp.SP66 co hoat tinh cao nhat. Do vay chiing duoc
nghién ciru kha nang thuy phan co chat metyla ferulate (MFA) khi phat trién trén moéi truong bé sung cac
olticiy | co chat cam !'mg giau licnoxenluloza va este nhu: triaxetin (TR), ca chua (CC), dau tuong (PT), khoai tay
(KT), mun g6 (MG), ba ng6 (BN), dau oliu (OL) va rom lua (RR). Két qua cho thay chung C.spories SHO1
sinh tong hop feruloyl esteraza manh trén moéi triromg bo sung cac co chat nhu mun go, triaxetin, rom, dau
et gy oliu va ba ng6 trong thoi gian 1én men 21 ngay ‘chu hoat tinh tir 434,9 UL! (trén méi truémg co chat la
—— triaxetin) dén 937,6 UL? (trén méi truomg co chat rom). Chung Alternaria sp.SP66 sinh tfil:ng hop feruloyl
s l esteraza manh tl'él:l moi truomg bé sung ca chua, ba ngﬂ', dau trong, rom, kbuaj tay va mun go trong 21 ngay
Aty oo lén'men voi hoat tinh tﬂ-‘lﬁﬂ,ﬁ UL! (trén moi E-uﬂng b6 sung khoai tay) ﬂ:én SGfl,ﬁ UL! (trén moi Wg co
l'E'ﬂ;]E d chat rom). Diéu kién thich hop cho su sinh tong hop feruloyl esteraza cuia ching C.spories SHO1 1a 28°C,
i pH=7, hoat tinh enzym cao nhat dat 1354,5 UL". Chung Alternaria sp. SP66 thich hop & 25°C, pH=7, hoat
. tinh enzym cao nhat dat 1154,4 UL".
Al Tir khéa: Nim Cladosporium spories SHO1, Alternaria sp.SP66, feruloyl esteraza, co chat licnoxenluloza.
ser
1. BAT VAN BE & cs., 2012).

Vi sinh vat phan huy licnoxenluloza dong mot
vai tré quan trong trong viéc duy tri vong tuan hoan
cac bon nho kha niang chuyén hoa hiéu qua cac vat
lieu thue vat boi hé enzym thuy phan. Trong s6 cac vi
sinh vat phan huy licnoxenluloza, cac loai nam thugc
Basidiomycota va Ascomycota duoc biét la co hé
enzym xuc tac sinh hoc hiéu qua nhat va duoc chia
thanh 3 nhém: nim muc trang, Nndm muc nau va nam
muc mém. Trong khi cé nhiéu nghién cuu tap trung
vao nhém nam muc trang va muc nau (chi yéu thuoc
nganh Basidiomycota), co rat it cac nghien clru trén
hé enzym chuyén hoa licnoxenluloza boi nhom nam
muc mém (phan 16n thuéc nganh Ascomycota). Cac
loai nim thudc Ascomycota duong nhu thiéu cac
enzym peroxidaza chuyén hoa linhin, nhimg thay vao
d6, ching c6 cac enzym thiy phan cho phep chuyén
hoa hiéu qua licnoxenluloza (Liers & "=, 2006; Nghi
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Viét Nam c¢6 su da dang nam ¢ cac moi truong
song khac nhau voi trén 850 loai nam lon (bao gom
cac nam tii va nam dam sinh qua thé) da duoc xac
dinh va mo ta (Trinh Tam Kiét, 2011; Dorfelt & cs.,,
2004).

Enzym feruloyl esteraza (EC 3.1.1.73) hoat dong
trén cac chuoi nhanh cuta cau tric polysacarit thanh
té bao dé phan cat lién két cau néi gitra cac chudi
xylan va gitta xylan véi linhin dé tach riéng phan
linhin ra khoi cau tric licnoxenluloza. Feruloyl
esteraza c6 thé pha vo mot phan cau trac va loai bo
mot phan thanh té bao thuc vat (Benoit L., 2006). Do
do, phure hop linhin - hydratcacbon c¢6 thé tro nén dé
bi tan cong boi hoat do xuic tac cua enzym va sur hoa
tan san pham chuyén hoa tét hon. Do vay, chung
dong mot vai tro quan trong & giai doan dau qua
trinh thay phan licnoxenluloza (Hofrichter et al,
2002). Enzym thiy phan nay gan day nhan duoc
nhiéu su quan tam béi vai tro cia chung img dung

|visn g6 Cdc hop chat thién nhién, Vién Han lam trong cong nghiép gidy va bot gidy (Bauer er al,
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cac hop chit phenolic d4 dugc danh gia boi Benoit ef
al (2006), De Vries (1999), Faulds ef al (2006) ciing
nhu béi nhom nghién ciru cta ching téi (Nghi ef 2/,
2012). Tuy nhién, hién nay & Viét Nam c6 rat it cac
cong bo lien quan dén viéc sir dung enzym feruloyl
esteraza tir mot sd loai ndm trong qua trinh phan hay
licnoxenluloza tir phu phim céng-néng nghiép. Trén
thé gidi, mot s6 cong bd vé feruloyl esteraza lién
quan dén sy thity phén licnoxenluloza da dugc tinh
sach va nghién ctru dic tinh, chii yéu 13 tir ngudn
nidm va vi khudn theo Wong 2006 (vi du: Clostridium
spp., Pseudomonas spp., Aspergillus spp va
Penicillium spp).

Trong cong b6 nay, trinh bay mét so két qua
nghien ctu vé sang loc cic ching nam dam
(Basidiomycots) va nim tii (Ascomycotd) va t6i uu
cac diéu kién sinh tdng hop feruloyl esteraza trén
méi trudmg co chit giau licnoxenluloza tir phu pham
cong-nong nghiép trén hai ching ndm Cspories
SHO1 va Alfernaria sp.SP66.

2. VAT LIEU VA PHUDNG PHAP NGINEN CUU
2.1. Vit liéu

Co chit: Cac co chat giiu licnoxenluloza va co
chat este khac nhau nhu: dau tiong, ca chua, khoai
tay, rom ra, min g6, ba ngo, dau oliu, triaxetin,

B¢ ching giong: 29 chiing nim thuéc nganh
Ascomycota vd Basidiomycota duoc phan Igp tr cdc
mdu thu thap tai VQG Cuc Phuong vd Tam Pao hién
dang dupr It giff tar Phong Sinh hoc thire nghiém,
Vién Hoa hoc cdc hop chat thién nhién.

Nim diroc phat trién trén moi truomg thach malt
(20 gL'D) & nhiét do 23°C va luu gitt & 4°C sau khi
khuin ty phat trién day bé mit thach. Pé nhan giong
cho qua trinh sinh tdng hop enzym tiép theo, khuin
ty nam tir méi truomg thach duoc ciy chuyén sang
cic diz mdi truomg thach malt mdi, nuédi cay & 23°C
khodng 3 tuan dé nam phat trién phuc vu cho cac
nghién ciru tiép theo.

2.2. Phuong phip danh gida hoat d6¢ enzym
feruloyl esteraza

Sang loc trén dia thach

Cac chung nam lea chon duoc sang loc kha nang
sinh feruloyl esteraza dua trén kha nang thay phén
cac lién két este ctta cac co chat chi thi frén dia thach
(etyla ferulat- EFA).

Duéi cac diéu kién vé tring, khoanh thach (@ 1
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cm) duoc cit tir moi trrong nuodi cdy da co su phat
trién clia cac sgi nim va ciy chuyén lén dia thach cé
moi trudmg Kirk (Kirk ef al, 1978) bd sung co chét
chi thi etyla ferulat (0,1%; w/v). Sau thoi gian nuoéi
cdy 3-7 ngay, néu vong phan giai duoc tao thanh
chimg td c6 sur hoat dong ctia hoat tinh enzym
feruloyl esteraza.

Feruloyl esteraza

Hoat tinh feruloyl esteraza duoc xac dinh dua
tren kha nang dé metyla héa metyla ferulat (MFA; 1
mM) thanh axit ferulic trong dém MOPS
(3-(Mmorpholino) propanesulfonic axit). Phan ing
duoc bidt ddu khi 4 hén hop enzym trong thdi gian
thich hop (10-30 phat, phu thuéc vao mau enzym),
sau d6 ngimg phan tmg bing cich thém
axetic/axetonitril (11,3%) véi thé tich twong duong
(Faulds & Williamson, 1994). Sau khi ly tam, san
phdm phan img la axit ferulic dirge phan tich bang
HPLC (Alliance series 2695, detector PDA 2996
Waters-My) sit dung c6t pha dao C,; va dau do DAD
(A=323 nm).

23. Xic dinh nguén nito va co chit
licnoxenluloza thich hgp

Moi truong co ban bao goém cac thanh phan:
MgSO0, 0,5 gL, KH,PO, 1,5 gL, cao nim men 3,0
gl dich vi luong 0,01 L va bé sung 2% (w/v) co chat
gidu licnoxenluloza va co chit este khac nhau nhir
dau tuong, ca chua, khoai tiy, rom ra, miin gd, ba ngo,
dau oliu, triaxetin. Cac co chat trén déu duoc rira sach,
nghién nhé (kich thudc dai 0,50,7 cm), sdy khé, trudc
khi b8 sung vao binh nén (250 mL) chira méi trudng
co ban va khir tring (121°C trong 30 min).

St dung méi truomg voi thanh phan trén, cao
nidm men duoe thay bing cac ngudn nito khac nhau:
KNO, 3,0 gL, (NH,),S0, 3,0 gL?, pepton 3,0 gL’,
NaNQ, 3,0 gL' dé xac dinh kha ning dong hoa céc
nguodn nito khac nhau.

Nim duroc nudi cdy & diéu kién thich hop trong
cac binh Erlenmeyer 1000 mJL hoic trén thiét bi 1én
men 2,5 L (AmAr, Mumbai, An Dd) trong diéu kién
c6 suc khi va lic lien tuc (200 v/ph). Cir 3 ngay ldy 1
ml méu dé xac dinh hoat tinh enzym vi sy thay déi
pH méi trizomg. Thue nghiém duoc thye hién 1ap lai 3
l4n, két qua thé hién 1a gia tri trung binh ciia céc lan
thue nghiém lap lai.

2.4. Xiéc dinh ohiét &§, pH tdi wu
Chiing ndm dugc nudi cay trén méi truomg co
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ban (pH 6,5) b6 sung co chit va nguén nito thich hop
(2%). Nhiét d6 va pH t6i wu cua feruloyl esteraza
duoc xac dinh bang cach do hoat tinh enzym theo
phuong phép da mé ta & trén sir dung dém axetat 100
mM (pH 5,0-5,5) va dem phét phat 100 mM (pH
5,0-8,0), nhiét do thay doi trong khoang 23-37°C va
pH thay doi 5,0-8,0.

3. KET QUA VA THAO LUAN
3.1. Sang loc chiing ndm c6 hoat tinh feruloyl
esteraza

Kha nang sinh tong hop enzym feruloyl esteraza
cua 29 chung nam thudoc nganh Ascomycota va
Basidiomycota dugc danh gia qua su phan giai co
chat etyla ferulat (etyla 4  hydroxy-3-
methoxycinnamat) trén dia thach. Bang cach quan
sat va do dudomg kinh vong phan giai co chat, 9 trong
tong s6 11 chiing ndm thuéc nganh Ascomycota da
duoc xac dinh 1a co6 kha nang sinh enzym nay, trong
do so luong ching nam thuéc nganh Basidiomycota
c6 kha nang sinh enzym trén la 7/18 chung. Két qua

duoc thé hién trong bang 1.
Bang 1. Hoat tinh sinh furuloyl esteraza ciia cic chiing ndm nghién ciru
STT Tén chiung Hoat tinh feruloyl esteraza trén dia thach (mm)®
Nam dam (Basidiomycota)
1 Coriolus unicolor SH1 0
2 | Campanella junghuhnii SH2 0
3 | Coprinus disseminates SH7 10,3
4 | Inonotus substygius SHY 0
5 | Auricularia delicate SH18 2,1
6 | ZTrametes gibbosa SH3 12,2
7 Marasmius maximus SH10 0
8 | Ganoderma komingshegii SH11 0
9 | Ganoderma sp. CP224 12,1
10 | Hygrophoropsis aurantiacaSH19 0
11 | Mycena galericulata. CP227 0
12 | Nigroporus aratus CP352 0
13 | Hexagonia apiaria CP702 0
14 | Ganoderma applanatum CP800 3,6
15 | Trametes consors G1 5,4
16 | Poria versipora HI1O2Z 0
17 | Phellinus sp. CP668 0
18 | Bionectriasp. CP587 17.6
Nam tui (Ascomycota)

19 | Hypoxylon monticulosum CP629 20,1
20 | Cladosporium spories SHOL 24,3
21 | Hypoxylons deustrum SHO1 4,3
922 | Xylaria polymorpha A32 10,6
23 X:Vfan;a' polymorpha A34 5,7
24 | Xylaria polymorpha A35 23,0
25 | Morchela elata A30 4.3
26 | Xylaria hypoxylon A3S 6,5
27 | Daldinia concentrica  A20 0
98 | Daldinia vernicosit 2ol 0

"~ 99 | Alternariasp. SP66 25,0

w g, rinh sinh feruloyl esteraza duov xdc dinh thong qua duong kinh vong phan gidi co chat etvla

Brulat chiing sau 3-5 ngady cdy trén dia thach.
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S4 lieu & bang 1 cho thiy nhiéu loai nim c6 kha
ning sinh téng hop enzym feruloyl esteraza, dic biét
1a cac loai thudc Ascomycetes. Theo két qua & bang 1,
ti 1& ching ndm c6 kha ning sinh feruloyl esteraza
thudc nganh Ascomycota 14 9/11 ching, tuong
duong 81% cao hon dang ké so voi cac ching thude
Basidiomycota 1a 7/18 ching, tuong duong ~40%.
Pudmg kinh vong phan gidi 16n nhat xac dinh dugc
déi véi cac ching thudc nganh Ascomycofa la
Cladosporium spories SHO1 va Alfernaria sp. SP66
(duong kinh vong phén giai 1an lugt 13 d = 24,3 mm
va 25,0 mm). Hai ching thudc Basidiomycota c6 kha
ning sinh enzym cao nhit 13 Bionectria sp. CP587 va

Ganoderma sp. CP224 (duong kinh vong phan giai
d=17,6 mmva 12,1 mm).

Do biéu hién heat tinh feruloyl esteraza cao cua
hai chiung C.spories SHO1 va Alternaria sp. SP66, vi
viy hai ching ndm trén dugc lwa chon cho nhimg
nghién ctru tiép theo d€ xé4c dinh cac diéu kién nuoi
cdy nhu thoi gian, co chit/ngudn cac bon, ngudn
niter, nhiét d6 va pH.

3.2. Co chit thich hgp sinh téng hop enzym
feruloyl esteraza

Két qua duoc trinh bay & hinh 1-A cho thay
C.spories SHO1 sinh téng hop feruloyl esteraza manh
trén méi truomg bé sung cac co chat nhu rom, ba ngo,
mitin g0, dau oliu va triaxetin véi hoat tinh enzym cao
nhit trong théi gian nuéi cdy tir 434,9 UL? (trén méi
trieong co chat 1a triaxetin) dén 937,6 UL {trén moi
truomg co chidt rom). Nguon ciac bon tir rom lda cé
kha nang 1am tang kha ning sinh tong hop feruloyl
esteraza clia ching C.spories SHO1 va cao hon 4 lan
(937,6 ULY so vai doi chimg khong bd sung thém

ngudn cic bon (221,5 ULY).
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Hinh 1. Pong hoc sinh tdng hop feruloyl esteraza (A)
va hoat tinh enzym cao nhit (B) trong 21 ngay nubi
cdy Cladosporium spories SHQ1 trén cac méi truémg
c6 bd sung co chit min gd, triaxetin, rom, diu oliu,

ba ng6d so vdi d6i chimg (B/C)
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Nhin chung nhimg méi truong duge »  SullE €0
chit cé hoat tinh enzym cao hon so v ndi truomg
khong b sung co chit, Trong cic moi Liong nay su
sinh tong hop enzym ctia ndm bat duu ngay sau 3
ngay nudi cay, sinh tdng hop feruloyl esteraza manh
sau tir ngay thit 9 va suy giam & ngay thi 21 (hinh
1-A). Hoat tinh enzym cao nhit thu duoc sau ngay
nuéi cdy tha 12 ddi voi co chit rom va ba ngo, trong
khi & méi triomg ¢6 co chat dau oliu, min g6 & ngdy
15 va triaxetin & ngay 9 (hinh 1-B).

Chiung Alternaria sp. SP66 duec nudi cay trén
moéi truomg ca chua (CC), khoai tay (KT), dau tuong
(DT) cing nhu mdi tnromg co chat gidu
licnoxenluloza nhu ba ngd (BN) rom (RR)) va mun
gd (MG). Két qua duoc trinh bay & hinh 2-A cho thay
Alternaria sp. SP66 déu sinh tong hop feruloyl
esteraza manh voi cac méi truong trén. Hoat tinh
enzym cao nhét trong thoi gian nudi cay 1a tir 198,6
UL! (trén m6i truong khoai tay)-dén 564,6 UL (trén
méi trzong co chat rom). Trong cic méi truong nay
su sinh téng hop enzym ciia nam bét dau ngay sau 3
ngdy nuéi cdy, sinh téng hop feruloyl esteraza manh
sau tir ngay thit 9 va suy giam & ngay thi 21 ¢hinh
2-A). Hoat tinh enzym cao nhit thu dugc sau ngay
nudi cdy thir 12 déi véi co chat rom va ba ngo, trong
khi & méi truong ¢ co chit khoai tdy, min g6 va ca
chua & ngay 15 va méi truomg diu tuong ¢ ngay 9
(hinh 2-B). Do viy rom 13 nguén co chat thich hop
cho su sinh tong hop feruloyl esteraza & ngay nuoi
cay thir 12.
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Hinh 2. Péng hoc sinh tdng hop feruloyl esteraza (A)
va hoat tinh enzym cao nhét (B) trén méi trudng bé
sung ca chua (CC), bé ngd (BN), diu twong (P1),

rom (RR), khoai tay (KT) v min gb (MG) cua
chiing Alternaria sp. SP66

Pa s6 cac ngudn cac bon khao sit déu lam

ting ning suit sinh tong hop feruloyl esteraza cia

chiing ndm. Piéu ndy dugc gidl thich 1a do trong

cic ngudn cac bon, xenluloza duge téng hop bai
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cac duong don lién két véi nhau bang cac glicozit,
dé c6 nguon dudmg cung cap cho qua trinh trao déi
nang luong nam phai sinh tong hop enzym
feruloyl esteraza cao dé thuy phan co chat trong
moi truong 1én men. Do do, da s6 cac nguon cac
bon c6 vai tro lam tang nang suit sinh téng hop
feruloyl esteraza va rom laa la nguon co chat thich
hop cho sur sinh tong hop feruloyl esteraza ctia hai
chiing nam trén.

3.3. Kha ning dong héa cac nguén nito sinh
tong hop enzym feruloyl esteraza

Cung voi nguon cac bon, nito la mot trong
nhimg yéu t6 dinh dudng anh hudng rat 16n dén kha
nang sinh truéng va sinh tong hop enzym feruloyl
esteraza clia nam trong diéu kién nuéi cay dich long.
Do vay, cac nguodn nito khac nhau nhu: KNO,,
(NH,),S0,, NaNO,, pepton duoc bo sung vdo moi
truomg 1én men. Nam duoc nudi ciy ¢ cac diéu kién
thich hop sir dung co chat 1a rom nghién nho (nguon
cac bon) sau 12 ngay nuoi cay.

Hai ching nim C.spories SHO1 va Alfernaria sp.
SP66 duoc lén men trong moi trirong c6 bo sung cac
nguén nito khac nhau. Két qua cho thay, cac nguon
nito trén lam tang nang suat sinh tong hop feruloyl
esteraza cua ching 'C.spories SHO1 it nhat tir 1,9 lan
(ngudn nito tir (NH,),SO,) dén 3,3 lan (nguon nito
tir pepton) so véi doi chimg. Pac biét, nguon nito hiru
co tir pepton cho hoat do enzym cao nhat so voi cac
nguon nito khac (Hinh 3).

Kha nang sinh téng hop feruloyl esteraza cua
moi ching ndm la khac nhau va phu thuoc khac
nhau vao nguén nito. Véi ching Alternaria sp.SP66
cic nguon nito trén ciing anh huong kha lén lén kha
nang sinh téng hop enzym nay. Thé hién, nguon nito
tr KNO,, (NH,),SO, va NaNO; hoat do enzym tang
twong tmg 1a 1,52, 2,07 va 1,63 lan so voi doi chimg.
Riéng ngudn nito tir pepton nang suat sinh tong hop
feruloyl esteraza tang cao nhat (2,8 1an) (Hinh 3).

So sanh kha nang sinh téng hop enzym tur cac
ngudn nito khac nhau cia hai chung nam trén nhan
thdy ching déu thich hop voi nguon nito hiu co t
pepton hon so voi cac nguon con lai. Chung

C.spories SHO1 hoat do enzym tang r_nanh hmf“ VO
chung Alfernaria sp.SP66 trotiy fat ca cfic nguon nit:::!r
nghién cim. Mat khac vin nguon nito .tu' pepton hai
chiing ( ries SHO1 va Alternaria sp.SP66 thu
duoc sin cao nhat la: 3,6 gL' va 1,7 gt

Theo nghién ctru ctia Shiyi Ou va cong su (2011)
kha nang sinh tong hop feruloyl esteraza cta nim
Aspergillus niger phu thuéc khic nhau vao nguén
nito. Theo do, Chang nam Aspergillus niger sinh
tong hop feruloyl esteraza tir nguén (NH,).SO, (6,23
mUg") cao hon so véi KNO; (4,84 mUg1) trén moi
truomg ran. Do vay, pepton 1a ngudn nito thich hop
doi voi hai ching nam trén.
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Hinh 3. Kha nang déng héa c4c ngudn nito khéc
nhau ctia hai ching ndm Cladosporium spories SHO1
va Alternaria sp.SP66

3.4. Nhiét d6 thich hop cho sinh tdng hgp enzym

Pé xac dinh nhiét do téi wu cho su phat trién
sinh khoi va sinh tong hop enzym feruloyl esteraza
cta hai ching nam C.spories SHO1 va Alternaria
sp.SP66, thanh phan méi truong trén duoc bo sung
nguén co chat rom, nguén nito pepton, pH duoc dieu
chinh vé 6,5. Nam duoc nuéi cdy dudi diéu kién lac
200 v/ph trong dai nhiét do khac nhau: 23°C, 25°C,
28°C, 30°C va 37°C sau 12 ngay.

?} 14000 — —— —_— _:. 5{]
§ 12000 —— &5
& 10000 | g
22 8000 - I +30;
_EE 600.0 + 50 E
Z 4000 +— t £
% o
= 2000 * |

S |

= 00+ 00

23 A 28 30 37

Nhigt d§ (46 C)
W Hoat tinh feruloyl esterase (UL-1) = Sinh khoi (g)

Hinh 4. Anh huéng ciia nhiét d6 1én su sinh téng
enzym feruloyl esteraza ctia Cladosporium spories
SHO1trén méi trirong 16ng
| Hinl? 4 cho thay & 28°C, sau 12 ngay lén men
long thi ching Cspories SHO1 sinh feruloyl

esteraza cao nhat (1124,4 UL'). Ngoai khoang
nhiét do trén hoat tinh enzym giam ro rét trong
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khoang 450 — 900 UL, Dac biét khi nhiét d6 ting
jén 37°C hoat tinh enzym gidm nhiéu nhit con
432,5 ULL Sinh khdi thu duec cao nhét tai 28°C
(3,5 g/D) va bat d4u giam ddn khi tang phiét dé.
Nhu vay tai 28°C hiéu sudt sinh tong hop feruloyl
esteraza cao nhat.

Hoat tinh enzym feruloyl esteraza cia chung
Alternaria sp.SP66 trong dai nhiét do tir 23°C dén
37°C nhu sau; Tai 25°C hoat tinh feruloyl esteraza cao
nhit dat 989,5 UL!va thap nhdt 1a 143,2 UL’ tai
37°C (Hinh 5). Tuy nhién, sinh khdi thu dugc cao
nhat 4,6 g/L* tai 28°C va thap nhét 2,1 g/L* tai 37°C.

% 12000 60
E 10000 5.0 3
3000 40 8

0.0 - 30 2
ey :
5 4000 I 20 €
= 2000 1.0
£ 00 . . ; . [ 0.0

pX! 28 28 30 37
Nhi¢t 46 (45 C)
W Hogt tich fercloyl esterase (U1-1)  —8=Sinh khi (&)

Hinh 5. Anh huéng ciia nhi¢t 4 1én sy sinh tdng
enzym feruloyl esteraza trén moi truimg lén men
long cia Alternaria sp.SP66

Nam 2002 Asther M. va céng su di xac dinh
duoc hoat tinh feruloyl esteraza tir Aspergillus
niger 11472 trong diéu kién lén men léng, hoat dd
enzym cao nhat tai 25°C va khi nhiét d¢ ting lén 38°C
thi hoat tinh giam con 50%, khi tfing nhiét 4 lén 45°C
thi hoat d6 con 15% sau 8 ngay nudi cay.

Theo Donaghy J. A va cong su (1995) nghién
cqu trén hai ching PFenicillium expansum,
Penicillium brevicompactum cho thay nhiét dé t6i tru
dé téng hop enzym feruloyl esteraza la 25-30°C, voi
ching Aspergillus nigerla 40°C,

Nhiét do phan (mg anh hudéng manh mé dén
hoat tinh xic tic clia enzym, mbi enzym cé6 mét
khoang nhiét dd phan tng thich hop. Trong gidi han
nhiét ¢ chua lam bién tinh enzym. Tuy nhién, khi
nhiét d¢ ting qua giéi han thi hoat tinh enzym lai
giam. Nguyén nhén cé thé khi nhiét dé ting cao da
lam dut giay mot sO lien két yéu trong phan ti
protein enzym, lam thay d6i cdu tric cia phan tir
nay, dic biét 13 cau tric trung thm hoat déng cla
enzym.
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3.5. pH 4nh huéng t6i sinh téng bop €nzym
feruloyl esteraza

Dé x4c dinh pH phan mg tdi tu, phan img dugc
thyc hién trong dem kali phét phat pH 5-8. Hai chung
nim C.spories SHO1 va Alternaria sp.SP66 déu co
kha ning sinh trirdng, phat trién trong dai pH tr 5
dén 8, tuy nhién kha ning sinh enzym feruloyl
esteraza va sinh khdi cha ching déu gidm khi pH
méi truomg 13 axit hay bazo. Gia tri pH thich hop nhat
ctia hai chang Ja 7.

pH moi truong 1én men anh huéng toi sinh tong
hop enzym. O pH 7, hai ching trén sinh téng hop
feruloyl esteraza cao nhit, lan hrot dat 1354,5 UL va
1154,4 ULva thap nhét 14 800,3 UL va 254,3 UL tai
pH 5 sau 12 ngay lén men. Dong thoi tai pH 7 hai
chiing trén cho sinh khéi cao nhit la 4,9 g/L* va 4,6
g/L' (Hinh 6 v& 7). Do pH méi trudng anh hudng
dén d6 bén cia enzym nén viéc lua chon dém pH
thich hop 13 rit quan trong. Cé6 nhitng loai enzym bén
trong méi truomg axit; trung tinh va kiém, Nhr vay 2
chiing ndm trén sinh enzym feruloyl esteraza cao
nhat ¢ pH 7.

~ 1600.0 6.0
g 14000

12000
1000.0
8000 -

-

4000 +—
200.0 -

Hoqt tinh fendoy] cstoase

e
=

Gia fr] pH

memt Hogt tinh feruloy] esterase (UL-1)  ~S—Sink kbbi (/)

Hinh 6. Anh hudmg ctia pH 1én sy sinh téng enzym
feruloyl esteraza trén méi trirdng lén men 16ng cia
Cladosporiurn spories SHO1

Hoat tinh feruloyl esternse {UL-

3 5.5 ] 7 g8
Glé trj pH
m— Eoat tinh feruloyl esterase (UL-1)

== 5inh khii ()

Hinh 7. Anh hwéng ciia pH 1én sy sinh téng enzym
feruloyl esteraza trén moi trudng 1én men lng ciia
chung Alternariz sp.SP66
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4. KET LUAN

- Tuyén chon duoc 9 ching thuée Ascomycota
va 7 chung thudc Basidiomycota c6 kha ning sinh
enzym feruloyl esteraza. Trong d6, ching
Cladosporium spories SHO1 va Alternaria sp.SP66
(thuéc nhom nam Ascomycota) c6 hoat tinh cao nhat
voi duomg kinh vong phan giai lan luot 1a 24,3 mm va
25,0 mm.

- Diéu kién thich hop sinh téng hop feruloyl
esteraza ctia hai ching nam Cladosporium spories
SHO1 va Alternaria sp. SP66 nhur sau:

Dai voi ching Cladosporium spories SHO1: Mai
truong co ban cé bo sung nguén co chit/nguén cac
bon 1a rom, nguon nito la pepton sau 12 ngay lén
men dich thé, nhiét do 28°C, pH = 7 trong diéu kién
nuoi lac 200 v/ph, hoat tinh enzym feruloyl esteraza
cao nhat dat 1354,5 U/L.

Doi voi chung Alternaria sp.SP66.; Méi truomg co
ban ¢6 bé sung nguédn co chat 1a rom, nguén nito 1a
pepton sau 12 ngay lén men, nhiét dé 25°C, pH = 7
trong diéu kién nuéi lac 200 v/ph, hoat tinh feruloyl
esteraza cao nhat dat 1154,4 U/L.

Thanh phan moéi truomg nudi cay 2 ching nhu
sau: MgSO0, 0,5 gL', KH,PO, 1,5 gL, pepton 3,0 gL*,
dich vi luong 0,01 L), pH=7 va bo sung 2% (w/v) co
chat rom.
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LIQUID CULTURE WITH LIGNOCELLULOSE-RICH SUBSTRATES
Vu Dinh Giap, Do Huu Chi, Le Mai Huong, Do Huu Nghi

Summaty

In this study, 29 fungal strains belonging to Basidiomycola and Ascomycola were evaluated for their
capacity to produce feruloyl esterase using ethyl ferulate (EFA) as indicating subtrate. As the result, two
ascomycetous strains Cladosporium spordes SHO1 and Alternaria sp. SP66 were potential producers with
highest feruloyl activity against both ethyl ferulate (EFA) and methy! ferulate (MFA). These selected
strains were grown on liquid cultures supplemented with lignocellulose-rich substrates and ester such as
wood shaves (MG), corn-stalk (BN), and rice straw (RR), triacetin (TR), tomatoes (CC), soybean ( PT),
potatoes (KT), olive oil (OL), During 21 days of growth, C.spories SHO1 produced a high enzymatic activity
on media containing triacetate, wood shaves, corn-stalk, olive oil and rice straw with ferutoyl estease
activity in the range from 434.9 UL-1 (on triacetate) to 937.6 UL-1 (on rice straw). Alternaria sp. SP66
produced a high activity on media containing tomatoes, soybean, potatoes as well as
este-/lignocellulose-rich media corn-stalk, olive oil, rice straw and wood shaves with a esterase activity in
the range from 198.6 Ul-1 (on potatoes) to 564.6 UL-1 (on rice straw). Optimal conditions for the feruloyl
esterase production of strain C.spories SH01 were 28°C, pH = 7 which showed the highest enzyme activity
of 1354.5 UL-1 and were 250C, pH = 7 for strain Alternaria sp. SP66 which showed the highest enzyme

activity of 1154.4 UL-1,
Keywords: Cladosporium spories SH01, Alternaria sp.SP66, feruloyl esterase, lgnocellulose.
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