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T O M TAT 

Chung xg khuan Slreptomyces HX10.7 dupe pli;"m l̂ p lii mau dat tgi Vi^l Nam, c6 ho?l linh enzyme lignin 
peroxidase cao va gn djnh M6i trudng thich hgp cho chung HXIO 7 phit tnen lot vi sinh enzyme da dugc xic 
dinh vdi thanh phan gom (g/l)' glucose. 8. cao nam men, 4; MgSOj.7HjO, 0,5; Na3HP04, 0,6; KH2PO4, 0,5; 
CaCOj, 0,5, vi muoi vi lugng, Nhi?! dg nudi cay thich hgp nhat la 28"C. Mdi irudng niy da dugc sir dgng lim 
CO so de ip dung phuong phip quy hogch lligc nglnvm Box-Wilson tdi uu hda thinh phan moi irudng len men 
chim sin xuat lignin peroxidase Cic bien dugc tdi uu h6a li ndng dp glucost, cao nam men vi manganese 
sulphate, va ham myc lieu li hoat tinh lignin peroxidase trong dich len men. Moi tnrcmg ldi uu tim dugc c6 
thanh phin (g/1). glucose. 5,5; cao nim men. 3,7; MgSOj.THjO. 0,5; KH2PO4. 0,5; NajHPOa, 0,6. CaCOj, 0,5; 
MnSOj-HjO, 2,7 mM vi FeSO^ 7H2O, 0,8 niM. Thinh phan moi trudng va didu ki?n len men c6 anh hudng ro 
r?t tdi boat tinh lignin peroxidase cua chiing 1-1X10.7. C) quy mo blnh lam giic, hoat tinh lignin peroxidase 
Uong moi trudng thong lliudng 1SP2 la 52 U/l, da dugc tang len 1.5 Ian trong moi trudng thich hgp va 3 lin 
frong mdi trudng tdi uu. Len men chimg HX 10.7 trong he thdng Ig dgng Bioflo 110 dung dch 7,5 lit cho hoat 
tinh h ^ n peroxidase cao nhit la 189 U/l, gip 3,6 lin kdt qui len men trong binh tam giac tnroc khi tdi uu hoa. 

Tir khoa: Lignin. lignin peroxidase, streptomyceles, ldi ini hoa moi irinhjg, pliirong phdp Box-Wilson 

MO DAU 

Lignocellulose la thanh phan cau tnic chmh ciia 
thyc vat, l i nguyen lieu hiiu co cd the tii sit dyng rat 
san cd frong [^e thii tit cic nganh san xual nhu lam 
nghiep, sin xuat bpt giay va giay, ndng n^ i ep , thuc 
pham vi ric thii sinh hoat. Lignocellulose gdm ba 
thanh phan chinh l i cellulose, hemicellulose vi lignm, 
frong dd hgnin (chiem tdi 35%) li hpp chat khd bi phan 
huy nhat. Do tinh phiic tap frong cdng thiic phan tit 
ciing nhu frong phan bd ciia lignin frong 
li^ocellulose nen cac cdng nghe xir ly lignin thucmg 
cd ban chit hda-ly, vi du nhiet-hda, tieu ton nang 
lugng va khong than thidn vdi mdi trudng. Do do, 
phin hiiy lignocellulose bang phuong phip sinh hgc 
sir dyng enzyme la each tiep can ben viing can dupe 
nghien cuu v i phi t fridn. Enzyme phan huy lignin, 
dai dien l i lignin peroxidase, manganese peroxidase 
va laccase, nhd bin chat da nang nen cd the phan 
giii lignin, cac din xuit ciia nd v i rat nhieu hgp chit 
tuong ty. Cac enzyme nay dupe quan tam nghien 
cuu nham ung dyn§ frong nhieu Imh vyc cong, nong 
nghidp nhu sin xuat giiy, nhien lieu sinh hpc, chan 
nudi va bao ve mdi frudng. Sii dyng enzyme phin 
hdy lignin frong sin xuit bpt giiy va giiy l im giim 
lupng hda chit d iu vao v i khir mau hieu qui nude 

diii (Baecker et ai, 1998, Hansen et al, 2001; 
Kumar et al. 2006; Lund et ai, 2003). Nude thai tu 
cdng nghiep del nhupm vi in an chua khoang 10-
15% thudc nhupm va pham miu da sir dung, frong 
dd cd nhimg hpp chat dpc hai nhung rat khd bi phin 
huy frong dieu kien tu nhien neu nhu khdng cd t ic 
ddng cua enzyme phan huy lignin (Trupkin et al, 
2003). Trong sin xuat nhien lieu sinh hpc, phu pham 
va phe thii thyc vat giau lignocellulose duoc phan 
giai, va tir cellulose thu dupe duong don. Sir dung 
enzyme cellulase de thuy phan cellulose thinh dudng 
glucose l i cdng nghe hieu qua ve kinh te v i cd tiem 
nang ihig dyng. Tuy nhien, lignin frong 
lignocellulose can fro sy tiep xiic giiia enzyme vi 
cellulose nen cin phii dupe loai bd (Bothast el ai, 
1997). 

Rit nhidu vi sinh vat cd the de ding phan giii 
cellulose vi hemicellulose lim ngudn carbon cho 
sinh trudng, nhung chi cd sd it (xa khuan va nam 
muc fring) li cd thd phan giii dupe lignin. Cd y kidn 
cho ring, frong didu kien ty nhien, day l i mpt co che 
dd chimg tidp cgn vdi cellulose vi hemicellulose von 
bi lignin "che chin" (Cullen, Kershn, 2004; Godden 
et ai, 1992; Ruiz-Dueiias el ai, 2009). 

Xa khuin l i nhdm vi sinh vgt ri t da dang, dupe 
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quan lam tim kidm vi iiiilncn ciru vi li ngudn chiing 
gidng phong phu dd .sin \iiai c;ic chit en hogt tinh 
sinh hgc, ndi bgt nhat li khing sinh. Tuy nhien. img 
dyng ciia xg khuan khdng chi gidi hgn iV dd. Tir 
nhimg nim 1980. xa khimn di dupe nhidu phdng Ihi 
nghidm nghien cuu \ i ' Kha ning phin hiiy lignin 
mpt polyme sinh hpc phirc Igp vi rat bdn viing 
(Crawford et ai, 1983; Cioddcn <•/ (//, 1992; Mcicci 
et al. 1996; Niladcvi et ai. 2{)0S) Trong dicu kivn 
in vitro, \;i khuan cd Ihc sinh truimg \;i phit tridn idl 
trong mpt mdi irirdng nhit djnh, nhung khdng phai 
liic nio cung ddng llidi sinh enzyme cao trong cung 
mdi trudng dd. vi vgy, cin phii lim mdi trudng ldi 
uu cho chiing sinh cn/ynie mong mudn (Pometio el 
ai, 1986. Trupkin el ul. 2003. Tunccr cl ul, 1999; 
Yee el ai. 1996). Trong bii niy. chiing nghien ciru 
la Streptomyces HX10.7 dugc phin Igp tgi Vipl Nam, 
CO hoat tinh lignin peroxidase cao vi on djnh. Tren 
CO sd didu kign nudi cay vi mdi trudng thich hgp 
cho chiing HX10.7 phat frien lot v i sinh enzyme d i 
dupe xic djnh. ndng dp glucose, cao nam men vi 
manganese sulphate dupe tdi uu hda dd ning cao 
hon nira hoat tinh lignin peroxidase. 

VAT LIEU VA PHUONG P H A P 

Chiing gidng 

Chung xa khuan Streptomyces HX10.7 sinh 
enzyme lignin peroxidase nhan tir bd suu t ip gidng 
ciia phdng Cdng nghe len men, Vi?n Cdng nghe sinh 
hpc, Vien Khoa hpc vi Cdng ngh? Viet Nam. 

Len men s in xuat enzyme 

Chimg F1X10,7 dupe nudi nhan gidng d 28"C 
frong binh tam giic dung tich 250 ml chira 50 ml 
mdi trudng cd thinh phan: glucose, 10 g/l; peptone, 
5 g/1; NaCl, 5 g/1; cao thit, 0,5 g/l; pH 7 - 7,2. Thdi 
gian nhan gidng 72 h fren miy lie frdn tdc dp 200 
vdng/phtit. Thi nghidm len men sinh enzyme lignin 
peroxidase dugc tien hinh frong binh tam giac dung 
tich 500 ml chita 100 ml moi frudng nghien ciiu. 
Gidng dugc cay vio mdi frudng len men theo ty Ip 
2% the tich. Ket thuc qui frinh len men, djch nudi 
ciy dupe Ipc qua giiy Igc, sau dd ly tam 5000 vdng/ 
phiit frong 10 phtit d 4''C dd logi bd cgn. Djch ndi (tir 
day dugc gpi la dich ten men) dugc bio quin d nhipt 
dg 2 - 4''C cho tdi khi xic djnh hogt tinh. 

Xic dinh hoat tinh lignin peroxidase 

Xac djnh hoat tinh LiP (Crawford et ai, 1993), 
su dyng co chat 2,4-dichlorophenol (2,4-DCP). Tong 

the lich dung djch phin img l i 1 ml, bao gdm c^ 
phan bing nhau cua dpm potassium phosphate, lOo 
inM (pH 7,0); 4-amino antipyrine, 82 mM; 2,4-
dichlorophcnol, 1 mM; H2O2,4 mM vi dich len moi. 
Phin irng dupe Ihyc hipn d 37"C khi bat dau bd sung 
dung djch il202. Do dp hip thy inh sing 
(absorbance) tren miy quang phd d budc sdng 510 
nm sau I phiil. Mgt don vj hogt dp lignin 
peroxidase (U/ml) l i lupng enzyme cin thiet dg 
t ing dp h i p thy d budc sdng 510 nm (Absjio) len 
1,0 don vj trong mdt phiit d 37*'C. 

Xic djnh h i m lugng 6vim^ 

Him lupng dudng du trong d)ch Idn men &uqc 
xic djnh theo phuong phip ciia Miller (1959). Hon 
hpp chat phin img bao gdm 1% 3,5-dinifrosalic^c 
acid, 30% sodium potassium tarfrate va 0,4 M 
NaOH. Cic phin the tich bang nhau cua mau vi cblt 
phin img dugc hda frpn vi dun soi each thiiy tnmg 
10 phiit. Sau dd, hon hgp dung djch dupe de nguoi 
tdi nhipt dp phdng vi pha loang 10 Ian bing nuoc 
cit. Do dp hap thy d budc sdng 540 nm, so sinh vdi 
duimg chuin glucose da chuin bj de tinh ra ncmg dd 
duimg khir. 

X ic djnh sinh khdi kho 

Mau djch nudi dugc chinh pH ve 4 de hda tan 
CaCOi, Ipc qua giiy Igc rdi rira Igi bing nude muoi 
smh ly. Lupng sinh khdi cd fren giay Ipc dugc xac 
djnh bang phuong phip say d nhict dp 105''C den 
frpng lupng khdng doi. 

Toi uu hda theo phutmg p h i p quy hoach thuc 
nghifm Box-Wilson 

Chi lieu dd ldi uu la hoat tinh enzyme lipin 
peroxidase (sau day viet t i t l i LiP). Thi nghipm len 
men dugc tien hinh frong binh tam giic nhu da mo 
t i 0 fren. Mdi frudng thich hgp cho sinh tdng hpp 
LiP ciia chiing HX10.7 da neu d fren dugc sir dyng 
lim CO sd de tdi uu hda theo phuong phap quy hoach 
thyc nghiem Box-Wilson (Velaquez et ai, 2007). Cu 
the li , ndng dg ciia 3 thanh phin (gpi l i 3 bien) c6 
inh hudng Idn tdi kh i nang sinh LiP cua chiing 
HX 10.7 la: cao n im men (ky hieu Xj); glucose (X2) 
v i MnS04.H20 (X3) dupe tdi int hda. Cac thanh 
phan cdn lai dugc giii nguyen nhu frong mdi trudng 
cosd . 

Nghidn ciru d$ng thai len men sinh tdng hgp LU* 
cua Chung HX10.7 

Dgng thai len men chiing HX10.7 dugc nghiea 
cuu frong hp thdng len men Bioflo 110 (New 
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Brunswick Scientific, USA) dung tich 7,5 lit, sir 
dung _mdi frudng da tdi uu. Chd dd len men la: pH 
ban dau 7,5; ty le tidp gidng 4 % theo thd tich; nhipt 
dp nudi 28 "C; tdc dp khuiy ban diu 300 vdng/ phiit; 
tdc dp cip khi ban diu 0,5 lit/ lit/ phut. Mau dugc lay 
each nhau 3 ddn 6 h dd phan tich. Qui frinh len men 
keo dai khoing 96 h. 

KET QUA VA THAO LUAN 

Streptomyces chromofiiscus HX 10.7 cd khi nang 
sinh trudng va phit fridn tdt fren nhidu logi mdi 
trudng vi frong khoing bien dd rgng vd nhipt dd 
(20''C - SS^C) vi pH (4,5 - 11), tot nhit d 28"C va 
pH ban dau 7,5. Chimg niy cd hp enzyme ngogi bio 
phong phii nhu lignin peroxidase, manganese 
peroxidase, xylanase va cellulase. Die biet, hogt tinh 
LiP khi cao vi dn dinh 

Xac dinh mdi trufmg nuoi cay thich hgp cho sinh 
trudng vi sinh tong hgp enzyme 

Vipc lya chpn cic mdi frudng nhin gidng vi moi 
trudng len men cd y nghTa rat quan frpng frong cdng 
nghe san xuat vi tich chiet enzyme. Khi nang sinh 
tong hpp enzyme cua chung HX10.7 dupe kiem fra 
fren mpt so mdi trudng nudi cay xa khuan thdng 
dyng. 

BSng 1. Hoat tinh LiP C 
truong khac nhau. 

i Chung HX 10,7 tren c i c m6i 

Mol tnFOTig Sinh t r i rong (git) Hof t t inh 
enzyme (U/l) 

Gauze 2 

ISP1 

ISP2 

ISP4 

ISP7 

YS 

Khoing 

79 

AH-4 

3,4 

3.5 

4.6 

3,6 

3.7 

4.8 

3.1 

4.1 

4.8 

Kdt qua bang 1 cho thay, chiing HXIO.7 phat 
frifin tdt fren hiu hdt cic mdi trudng, lot nhat li ISP 
2, YS va AH-4 cd thanh phin dinh duong hiiu co 
nhu cao nim men hoac cao malt. Hogt tinh enzyme 
LiP dat cao nhit fren mdi trudng ISP2 Ii 52 U/I. Mdi 

frudng 1SP2 dupe lya chpn de tidp tyc nghien ciiu tdi 
uu ngudn dinh duong cho sy phit fridn vi sinh tdng 
hgp enzyme ciia chiing xa khuin HX 10 7, Kdt qua 
cho thay mdi truimg thich hgp dd len men sinh tdng 
hpp lignin peroxidase ciia chiing HXIO.7 cd thinh 
phin gdm (g/l): glucose, 8; cao nim men, 4; 
MgSO4,7H20, 0,5; Na2HP04, 0,6; KH2PO,,, 0,5; 
CaCO), 0.5, va mudi vi lupng Trong mdi trudng 
nay. sinh khdi te bio dat cao nhit li 4,38 g/l d 42 h 
rdi giim nhp va giir on dinh, cdn hogt tinh enzyme 
dgt cao nhal la 128U/ld66h, 

Tim cic khoing xic djnh cd ^ nghia cdng nghp vi 
mire thay ddi cua bien anh hudng 

Mgc dich tdi uu thanh phin mdi trudng theo 
phuong phip thyc nghipm Box-Wilson frong thi 
nghipm niy la tim him lupng ngudn carbon va 
nitrogen sao cho thu dupe lupng enzyme Idn nhit. 
De cd the thyc hipn theo phuong phip niy, can tim 
ra gidi hgn frong cic khoing xic dinh ciia cic yeu td. 
Trong thinh phin ciia mdi frudng thich hpp, cd 3 
yeu id cin xic dinh khoang thay ddi li glucose, cao 
nim men vi MnS04, cic yeu td khic dugc giir 
nguyen De tim khoang ndng dp cd y nghia cdng 
nghp ciia cao nam men (Xi), glucose (X2) vi MnS04 
(X3), timg bien dupe khio sat rieng re frong mdi 
frudng CO sd vdi ndng dp thay ddi frong khoang tir 2 
- 10 g/1; 2 - 20 g/1 vi 0 - 6 mM tuong dng. 

Ket qui fren hinh 1 cho thay hoat tinh LiP cao 
nhit d khoang ndng dp cao nam men tu 3 - 5 g/1, 
glucose tir 5 - 9 g/1 vi MnS04 tir 2 - 4 mM. Day la 
khoing ndng do cd y nghTa cdng nghp ciia cic bidn 
Trong mdi frudng nudi cay, him lugng cic ngudn 
dinh duong nam d ngoii khoing fren thi hoat tinh 
enzyme giim di rd ret. Ket qua fren hmh I chi ra 
rang vdi ndng dp glucose su dung tu 5 frd xudng va 
tu 10 cho ddn 20, hoat tinh enzyme chi dat tir 20 - 60 
U/l. Tuong ty vdi ndng dd cao nam men vi ndng dp 
MnS04. Bang 2 trinh biy cac gii fri dupe sii dyng 
frong tdi uu thanh phin mdi frudng theo phuong 
phap Box-Wilson 

Kdt qui thyc nghiem dugc danh gii bing cich 
xic djnh him myc tieu la hogt tuih LiP, dugc ky hieu 
la Y (U/lit). So thi nghiem li N - 2̂  = 8. Ma fran thi 
nghipm dugc frmh bay trong bing 3. 

Theo bing 3, sy phdi hgp cua cac thinh phin 
mdi frudng la glucose, cao nim men va MnS04 d 
ndng dp cao (+) vi thip (-) khic nhau cd inh hudng 
ro rpt tdi hogt tinh enzyme cua chung xg khuin 
nghien ciiu. kdt qui thi nghiem cho thiy, khi ndng 
dp cac thinh phan mdi trudng d miic thip (-) thi hogt 
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tinh li 67,25 U/l, nhung chi cin thay ddi ndng dd 
MnS04 d mite cao, cdn ndng dp glucose vi cao nam 
men d mire thip (-) thi hogl linh enzyme thu dupe li 
106 U/l. Dya fren kel qui nhgn dupe frong bing 3, 
qui frinh tdi uu tidp theo dugc Ihyc hipn nhim tim ra 

mpl luong quan thich hgp nhat giiJa glucose, cao 
nim men vi MnSOj frong mdi trudng nudi ciy, 

Tdng trung binh him myc tieu £y = 587,5 va 

tdng phuong sai ddng ^sf =141,75 . 

l6ig(»hl>S0IInM rtn«(^oalJI) l*fi9»C»r4rJ)«n(9'l) 

(a) (b) (c) 

Hinh 1. Anh hu'O'ng cua ndng dg MnS04 (a), glucose (b) v i cao n i m men (c) ddn ho^l tinh enzyme UP ci^a chOng 
Streptomyces HXIO.7 

Bang 2. C i c y i u t6 bidn doi ciia th inh phan moi trLrgng len men 

Bien anh hu'O'ng X, [g/l] X j [g/l] X j [mM] 

Khoang cd y nghTa c6ng ngh$ 

Muc gdc, Xr° 

Mire tren (+) 

Mire dudi (-) 

(Kj? hi§u Xi da duo'c g i i i thich trong bi i ) . 

Bang 3, Ma tran thi nghidm v i k^t q u i 

-r, 
65 

111 

69 

65 

53 

115.5 

49,5 

49,5 

69,5 

102,5 

77,5 

62,5 

59 

123 

54 

49,5 

67,25 

106,75 

73.25 

63.75 

56 

119.25 

51,75 

49,5 

10,125 

36,125 

36,125 

3,125 

18 

28,125 

10,125 

0 

(Cac ky hi fu da dugc gi i i thich trong bi i ) . 
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Kilm tra dg dong nhat cua ma t r | n theo chuan Trong do 0,05: miic y nghia; k: so thi nghii ii lap 
Cochran: lai; N : t6ng s6 thi nghiem. 

Chuan Cochran theo tinh 

I S ; 

loan: Nhu vay, Gb > G„, nghTa la ma fran ddng nhat va 
dupe chap nhan. 

Chuan Cochran theo fra bing. Gb (0,05, N, k) = 
0,8159 

Xic djnh he so cua mo hinh: 

Md hinh quy hogch thyc nghiem cd dang: 

y = b„+b^X^+b^X^+b^X^ •r... + b,^X,^ +b^^X^X. +b^^X^Xj -^ ••• +b„^^„X „ ,X„ 

1 N -
Ap dyng cdng thirc tinh hp so ciia md hinh: bj =— ty,'(,j 

Tadupc: b^ =73,4375; 6, =-4,3125 ;/)2 =-11,875 ;b3 ^̂  11,375 ;di2 - - 4 , 6 2 5 ; bjs =-14,3125 

vi: V = 73.4375 -4 .3125 -V, - 11.875 X^ + 11,375 A", - 4,625 X , X j -14,3125 X,X^ 

Lay dgo him loan phan ciia him sd fren theo timg bidn rdi cdng Igi ta dupe ham sd sau: 

y = -4,8125-4,625Xi-18,9375X2-14,3125X3 (2) 

Kiem tra su cd nghia ciia c ic hd so trong mo hinh 
theo chuan Student (t) 

Tra bang chuan Student (t) theo sd bac tu do f| = 
N . (k-1) = 8, vdi mite y nghTa a = 0,05, la dupe t = 
2,306 

Phuong sai cho timg thi nghiem: 

S ^ - i l S ? . 1 7 , 7 1 8 

Phuong sai cung loai cho mdi Ian do. 

S S - S ^ = 8.859 
y ** 

Phuong sai m i c ic he sd xac dinh: 

Xet tich- t.S(, = t487.2,306 = 3,429 

Vay |8o |= |-4,8125| = 4,8125 > (.Si, =*eocd 

nghTa 

|B,| = | - 4,625| > (.Sfi => S| cd nghia 

JB2| = j-18,9375|>t.Se=>S2 cd nghia 

|B3| = [-14,3125|>f.Sb=>B3 cd nghia 

Vgy md hinh l i : 

y - - 4 , 8 1 2 5 - 4 , 6 2 5 ^ , - 1 8 , 9 3 7 5 X ^ - 1 4 , 3 1 2 5 X 3 

Kidm tra sy thich ung cua mo hinh theo chuan 
Fisher 

Phuong sai thich img dupe tinh theo cdng thiic 

t:? -
N 

' l 2 -

B ' l i sd he sd cd nghia (ke c i Bo) 

Ft, = - ^ = 1499,129 

y 

Md hinh thich ung khi Fn < Fb. 

Fb dupe tra frong bang tieu chuan Fisher vdi 
Fb(fi. d); f|= 8; fl = N - B " = 4. Ta cd Ft = 6,04. 

Md hinh khdng thich ung vi F„ > Fb, nhung do 
tdt ca cic he sd frong md hmh deu cd nghTa nen theo 
ly thuyet thi qua trinh tdi uu van dupe tiep tyc thyc 
hien. 

Toi wu hda 

X,: [3-5-5]; Xji [5H-9] v i X3: [2-4] khi do ta cd: 
mite bidn gdc; 4, 7 v i 3 vay khoang bien ddi se la: 1, 
2 v a i . 
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\BM = 4Q25- 18,A,U 37.875; 163^31 = 14,3125 Nhu v$y budc nhiy ciia cic bidn cua cao ndm 
pi^il '*,o^o, p2 21 . I 3 3| ^^^^ 1̂  0,1 g/ l ; cua glucose l i 0,5 g/1 va MnSO, li 

Vdi /Ii,/l2,-t3 Ian lupt lu khoang thay ddi ctia 0,1 mM. 

bien X,. X:. Xj. 

Gia fri \B2^2\ '(^i "'i^l nen chpn X2 li bidn co s 

Chpn Acs ^O'S ^^*-""' 

=0.1. 

Thi nghi$m theo so dd thidt kc: 

Dya vio hd so ciia md hinh (2) v i budc nhay da 
dupe linh toin ciia c ic bidn, thiet lap ma fran nhit 
bing 4. 

Bang 4 cho thay, kh i nang sinh tdng hpp Hgnin 
peroxidase cao khi ndng dp carbon vi nitrogen d 
mire thap (glucose 5,5 g/l v i cao nim men 3,7 g/1). 
Ket qu i tren hoin loin phu hpp vdi nghien cim ciia 
mpt sd tic gii (Baecker, Shelver, 1998; Cullen, 
Kersten, 2004; Godden et ai, 1992). 

BAng 4 Ma trjn Ihg'c nghidm vd kdt qui 

3 

2,9 

2.8 

2,7 

2,6 

2,5 

2.4 

2,3 

86,5 

97 

109,5 

154,5 

91,5 

112,5 

113 

102 

91,5 

103.5 

111.5 

158 

101,5 

109,5 

111,5 

102.5 

89 

100.25 

110.5 

156,25 

96.5 

111 

112.25 

102,25 

Chu thich. Yib: gii tr| trung blnh o 

Mdi trudng tdi uu cho len men sinh tdng hpp 
lignin peroxidase bdi chiing HXIO.7 cd thinh phin 
nhu sau (g/1): glucose, 5,5; cao nam men, 3,7, 
MgS04.7H20, 0,5; KH2PO4, 0,5; Na2HP04, 0,6; 
CaCOj, 0,5; MnS04.H20, 2,7 mM vi FeS04.7H20, 
0,8 mM. 

Len men sinh tdng hyp lignin peroxidase tren moi 
t rudng tdi uu 

Hinh 2 frinh bay dien bidn cua qui frinh len 
men sinh lignin peroxidase ciia chiing HXIO.7 
trong hd thdng Bioflo 110 vdi mdi trudng tdi uu. 
Pha lag keo dii khoang 4 h, sau dd chiing phit 
trien manh, sinh khoi (SK) tang nhanh, dgt ndng 
dp cao nh i t 2,45 g SK khd/l tgi 39 h. CJ nira sau 
cda q u i trinh len men, sinh khdi giam dan ddu tdi 
1 g/1 luc kdt thiic thi nghiem. Khoing 50% lupng 
dudng glucose trong mdi trudng dupe tieu thy 

110 

trong 27 h diu . Tdi h thii 42 thi ndng dp dudng 
chi cdn xap xi 0,2 g/1, Cd sy g i im pH cua mdi 
trudng len men trong 24 h dau. tir 7,44 xudng tdii 
5.2. sau dd tang d in lien tyc tdi 8,7 d thdi diem 
kcl thiic Idn men. 

Hogt tinh LiP trong dich len men xuit hi?ii 
k h i sdm, nhung d mire rat thap. Tii h thii 36, 
hogl tinh enzyme tang nhanh, dat muc cao nhit d 
66 h (189 U/L), nhung lai g i im nhanh trong 6 h 
tidp theo rdi dn dinh d muc 110 U/L. Nguyen 
nhin ciia hipn tupng tao ra dinh cyc dai kha nhgn 
nay chua ro. Cd thd vi h i m lupng glucose ya mot 
sd thinh phin khac da xudng rat thip , gan nhu 
dupe sit dyng het. N h u vgy, ddi vdi q u i trinh len 
men theo me (batch) tron^ hd thdng Bioflo 110 
thi thdi diem thich hpp n h i t dd kdt thiic len men 
va thu hdi enzyme l i kho ing 65-67 h. 
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Hinh 2. DOng thdi l€n n 

Thd^i gian (glA') 

n smh t6ng hp'p lignin peroxidase cua chung xg khuSn HX10 7 tren moi trudng t6i u 

200 -

160 " 

: 120 -

Hinh 3. Hoat tinh enzyme LiP trong c^c moi trudng vA fli^u ki§n kh^c nhau. Chii thich- TGI. TG2 va TG3- Hogt tinh UP 
trong blnh tam gi^c tuong ung vdi moi trudng ISP2, thich hpp v4 tdi uu. Bioflo' Hogt tinh LiP trong binh len men Bioflo 110 
dung tich 7,51 vdi moi trudng tdi uu 

So sinh kha nang sinh tdng hofp LiP trdn mdi 
trudng ban d^u, moi trirtmg lya chpn vi mdi 
truJmg toi iru cua chung HX 0.7 

Khi nang sinh LiP ciia chiing HXIO.7 dupe 
khio sit frong 3 mdi trudng nhu sau: mdi trudng 
ISP2 Ii mdi trudng nudi xa khuin kinh dien; mdi 

frudng thich hpp dupe lya chpn sau khi xac dinh inh 
hudng ciia cac thanh phin mdi trudng tdi sinh tong 
hpp enzyme; va mdi frudng da tdi uu theo phuong 
phap Box-Wilson nhu da frinh biy d fren. 

Kdt qui cho thiy, frong binh tam giic dudng 
cong sinh trudng ciia chiing HXIO.7 fren cic mdi 
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trudng khio sal la tuong ly nhu nhau, v i hogl tinh 
LiP deu dgt cao nhat tgi 70-72 h. Tuy nhidn, cic gii 
frj cyc dgi Igi khac nhau tiiy theo mdi irudng, dgi lin 
lupt 52, 80 vi 156 U/l lucmg img vdi mdi Irudng 
ISP2, thich hpp vi loi im. Nhu vgy, sir dyng mdi 
frudng thich hpp da nang hogl tinh l.iP len 1,54 lin, 
cdn sau khi loi uu hogt tfnh LiP da tang len 3 Ian. 

Thiet bj len men cung inh hudng rn rdt ldi sinh 
tdng hpp LiP. Ciing sir dyng mdi Irudng loi uu nhung 
frong binh lam giic hogt linh LiP cao nhit dgt 156 U/l, 
cdn irwig h? thong Ifin men Biollo 110 dung tich 7,5 I 
thi LiP dgt 189 U/l, ling khoing 1.2 Ian. So vdi didm 
xual phii li nidi trudng 1SP2 thi idi uu hda vi cii 
lhi?n dieu kidn ten men, cy the li sir dyng h? thdng 
Bioflo 110 dupe dieu khien lot vd nhidl dp va cap oxy 
da nang hogt tinh LiP Idn 3,63 lin (hinh 3). Tuy nhidn, 
van cd the cii thi^n qui frinh sinh tong hpp LiP nham 
dgt sinh khdi nhieu hon, nang cao hogt tinh enzyme d 
diem cyc dgi va ngan ngira sy syl giam nhanh sau dd, 
bang each ap dyng ky thuat len men cd bd sung co 
chat (fed-batch), sao cho kiem soit dupe ndng dp 
ngudn carbon va nifrogen d mire thap, vdi ty 1? C:N 
frong khoing 5 - 5,5. Ky thuit niy dang dupe ip dung 
frong cic thi nghiem tiep theo. 

Mdi trudng len men chimg xg khuin 
Slreptomyces HXIO.7 smh lignin peroxidase da dupe 
tdi uu hda theo phuong phip quy hogch thyc nghiem 
Box-Wilson cho cic thinh phin glucose, cao n im 
men va manganese sulphate. Mdi trudng tdi uu cd 
thanh phan: glucose, 5,5 g/l; cao n im men, 3,7 g/l; 
MnS04.H20, 2,7 mM; MgS04.7H20, 0,5 g/1; 
KH2PO4, 0,5 g/1; Na2HP04, 0,6 g/1; CaCOj, 0,5 g/l 
va FeS04.7H20, 0,8 mM. So vdi hoat tinh LiP frong 
djch len men d binh lam giac vdi mdi trudng ban diu 
thi vi^c tdi uu hda mdi trudng da lim ting dgi lupng 
nay len 3 lin. Ket hpp vdi ning cip len men len hp 
thdng Bioflo 110 dung tich 7,5 lit thi kdt qu i nay 
tang len 3,63 lin. Tuy nhien, hogt tinh LiP van cdn 
CO the tang hon niia ndu i p dyng ky thugt len men cd 
bo sung CO chit (fed-batch), sao cho kidm soit dupe 
ndng dd ngudn carbon v i nifrogen d mire thip, vdi ty 
le C:N frong khoang 5-5,5. 

Loi cam on: Cong trinh dugrc thuc hign nha kinh phi 
cua Bg Cong thucmg cdp cho di tdi md s6 
DT.07.08/CNSHCB thugc de dn "Phdl triin vd ung 
dung cong ngh$ sinh hgc trong tinh vuc cdng nghigp 
che bien den ndm 2020". Xin chdn thdnh cdm cm su 

hd trgf ve trang thiet bi cua Phong thi nghidm trpng 
diem Cdng ngh^ Gen, Vien Cong nghe sinh hgc, Vi^n 
Khoa hgc vd Cong nghe ^i?l Nam. 
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O P T I M I Z A T I O N O F F E R M E N T A T I O N M E D I U M FOR PRODUCTION OF LIGNIN 
P E R O X I D A S E BY STREPTOMYCES HX 10.7 

Vu Van Loi, Phan Thi Hong Thao. Do Tat Thinh. Pham Thanh Huyen, Ho Tuyen, Pham Thi Bich Hop* 

Instulute of Biotechnology 

SUMMARY 

Strain Streptomyces HXIO.7 was isolated from forest soil of Vietnam and selected for its high and stable 
lignin peroxidase activity. The physiological and laxonomycal charactenstics of strain HXIO 7 were studied in 
earlier works and favorable cuhivation condilions were investigated It was shown that the most favorable 
medium for shake flask cullivalion of strain HX10.7 contained (g/L): glucose, 8; yeast exfract, 4; 
MgS04 7H2O, 0 5; Na.HPOj, 0.6; KH^POj. 0 5, CaCOj, 0.5, and trace elements The most suitable cultivation 
temperature was 28 "C. In this paper, the synthesis of lignin peroxidase by strain HXIO.7 was fiirlher enhanced 
as the results of opnmizalion of the medium composition using Box-Wilson expenmental design method The 
experimental design was made with three independent variables, e.g. glucose, yeast extt^ct and manganese 
sulphate concentrations, resulting in the optimal cuhivation medium of following composition (g/L)' glucose, 
5.5; yeast extract, 3.7; MgS04.7H20, 0.5; KH^PO,, 0 5; NajHPOi, 0.6; CaCOj, 0 5, MnS04.H20, 2.7 mM; 
FeS04 7H2O, 0.8 mM; pH 7-7.2. Lignin peroxidase synthesis by Streptomyces HX10,7 was remarkably 
influenced by the medium composition and the cultivation conditions. In shake flask cultures, lignin peroxidase 
activity reached 52 U/L in medium ISP2 - a basic medium for streptomyceles In both the favorable and 
optimal media mentioned above, lignin peroxidase synthesis was enhanced to 1.5 and 3 times, respectively. 
When grown in the 7.5-L Bioflo 110 fermenter. strain HXIO.7 gave the highest hgnin peroxidase activity of 
189 U/L, which was about 3 6 times hi^er dian that in the shaking flask cultures before opUmization. Further 
improvement of lignin peroxidase production seems feasible if fed-batch cultivation techniques were applied, 
enabling the confrol of comparatively low carbon and nitrogen concentrations at the C:N ratios around 5.5, 

Keywords: iignin degradation, lignin peroxidase, streptomyceles. medium oplimizaiion. Box-Wilson 
experimental design method. 
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