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TOM TAT

Chiing xa khuan Steeptomyees HX10.7 dwoe phin Kip t1 miu dal tai Vigt I\anL c6 hogt tinh cnzyme hgnin
peroxidase cao vi on dwh Mo tnedng thich hop chu ching HX10 7 phat tnién 101 va sinh enzyme dii duge xdc
dinh voi thanh phan gom (g/1) glucose. 8§, cao ni A men, 4; M};SOJ 7H;O 0.5: Na,HPQ,. 0,6; KH,PO,. 0.5;
CaCO,. 0.5, va mudi w1 fugng. Nhigt do nudi cdy thich hgp nhit 1 ZR C. Mo trudng nay 33 duge sir dyng Jam
cosodé 4 4p duny phuong phép quy hogch thye nghmn Box-Wilson 161 1w hoa thanh phdll mé1 tredmg 1én men
chim san \udt hignin peronadase Cée bién duge 181 wu héa 13 nong di glucose. cao nam men va manganese
sulphate, va ham myc ticu 14 hogt tinh hignin peroxidase trang dich lén men. Moi truomg &« tim duge co
thanh phan (/). glucose. §.5: cao ndm men, 1.7: MgS0,. 7H~0 0,5; KH;P"0,, 0.5: NayHPO,, 0.6, CaCOy, 0,5
MnSO.H;0, 2,7 mM va FeSO, 7H,0, 0.8 mM. Thanh phan Mo trudmg v théu kign )én men ¢6 anh hudng 1o
1é1 11 hoat tinh lignin peroxidase coa ching HX10.7. G quy mé binh tam gide, hoat tinh hgmin p(,roxndasc
trong méi truang thong thwdng ISP2 14 $2 UA. di duge tang Ien 1.5 lin trong méi trudmg thich hop va 3 lan
trong moi rudmg 161 wu. Lén men ching HX 10.7 trong hé thong tw déng Bioflo 110 dung tich 7.5 lit cho hoat
tinh hignin peroxidase cao nhat 13 189 UA, gap 3.6 lin k¢t qua 1én men trong binh tam gibe trude khi téi wu hoa.

Tir khda: Lignin, lignin peroxidase, streptomycetcs. (61 wu hoa méi ricimg. phirong phip Box-Wilson

MO PAU

Lignocellulose la thanh phin céu_ tric chinh cia
thye vét, la nguyén ligu bini co co thé tai sir dung rat
Sincom)ngphelhalmcatngmhsan X
nghip, san xuat bt gidy va gidy, nong n
phim va ric thai sinh hoat. Lignocellulose gom ba
thinh phn chinh 14 cellulose, hemicellulose va lignin,
trong d6 lignin (chiém 161 35%) 1a hop chit khé by phan
hiyy nhét. Do tinh phirc tap trong cong thirc phan tir
clng nhu wong phin bd cua lignin trong
lignocellulose nén cac cong nghé xi Iy lignin thudng
¢6 ban chit hoa- ly, vi dy nhit-hoa, tiéu 1on ning
lugng va khéng than thién véi méi trudng. Do do,
phan huy lignocellulose bang phuﬂng phép sinh hoc
sir dyng enzyme 13 c4ch tiép can bén vimg cin duge
nghién ciu va phat trién. Enzyme phan huy lignin,
dai dién 12 lignin peroxldasc, manganese peroxidase
va laccase, nhd ban chal da néng nén ¢6 thé phén
giai lignin, c4c din xult cia nd va rAt nhiéu hgp chét
tuong ty. Cic enzyme nay duoc quan tam nghién
cinu nhiim img dung trong nhiéu linh vyrc cdng, néng
ng,hle'p nhu san xugt giéy, nhién liéu sinh hec, chin
nudi va bao vé mdi lru(‘mg Sir dung enzyme phén
hiy lignin I:rong san xudt bot glay va gléy lam giam
lugng héa chit diu vao va khir mau hiéu qua nuée

thay (Baecker er al, 1998, Hansen er al. 2001,
Kumar e al., 2006; Lund er al..’2003). Nudc thar /r
céng nghi¢p dét nhudm va in an chura khoang 10-
15% thude nhu¢m va phim mau da sir dung, frong
d6 ¢6 nhimg hgp chit dgc ha nhung rét kho bi phan
buy trong didu ki¢n ty nhién néu nhu khéng cé tic
déng ciua cnzyme phan hay lignin (Trupkin er al,

2003). Trong san xudt nhién ligu sinh hoc, phu phém
va phé thai thyc vat gidu lignocellulose duoc phin
gidl, va ur cellulose thu duge dudng don. Sir dung
enzyme cellulase dé thuy phan ccllulose thanh dudng
glucose 1a cong nghé hiéu qua vé kinh (& va co tiém
ning umg dung. Tuy nhién, lignin wong
Ilgnocellulosc can g sy nep XUc gira enzyme va
cellulose nén cin phai duge loai bo (Bothast er al.,

1997).

Rét phidu vi sinh vt cé thé dé dang phan giai
cellulose va hemicellulose Am nguon carbon cho
sinh truéng, nhung chi co sb it (xa khuan va ndm
myc lrang) 1 6 (hé phan gidi dugc lignin. Co ¥ kién
cho rang, trong diéu kién nr nhién, diy 12 mét co ché
dé ching tiép cn véi cellulose va hemicellulose vén
bi lignin “che chin” (Cullen, Kerstin, 2004; Godden
et al., 1992; Ruiz-Dueiias et al., 2009).

Xa khudn & nhém i sinh vt rét da dang, duge
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quan tam tim Kicm v nglién el vi Ifl nbu\\n chung
gidng phonh phi d¢ san uit cic chat ¢ hopt tinh
sinft hoc, no bt nhdt 13 kha g sinh, Tuy nhicn, img
dyng cia xp khuan khong chi gion h\m o do. 1

nhimg nam 1980, xa khuin dit duye nhidu phong i
nghiém nghién ciru v¢ hha ning phan ]my hgnm
mdt polyme sinh hoe phic typ va it bén vimg
(Crawfard ef al., 1983 Godden o af . 1992 Meicer
et al 1996 Niladevi ef al.. 2005) Trong diéu hign
i vitro, \ Khudn co thé sinh 1nromg va phat trién 61
trong ML mdi trrdmg nhit djnh, nhung khang phii
loc ndo cling d()nl. thin ;mh clzyme €ao frong cung,
méi Irudmg do. vi vy, can phai (im mol trudmg 161
un cho chung sinh cnzyme mong mudn (Pometto ¢f
al.. 1986. Trupkin e of . 2003, Tuncer ¢f al . 1999;
Yee e al.. 1996). Trong bar niy. ching nghién ciru
1a Streptomyees HX10.7 duge phan 13p l<u Vi¢i Nam,
cd hogt tinh lignin ]')(ITO“dd\L cao vd on dinh. Trén
co 5o dicu kign nuai cay va mox trudmg thich hop
cho chung HX10.7 phit trién (01 va sinh cnzyme da
duge xac dinh, nonb d6 glucose, cao nam men va
manganese sulphate dugc 16i v héa dé ning cao
hom nira hoat tinh lignin peroxidasc.

VAT LIEU VA PHUGONG PHAP

Chiing gidng

Ching xa khuin Sweptomyces HX10.7 sinh
enzyme hignin peroxidase nhan tir b suu tip giong
cua phong Cong nghé 1én men, Vién Cong nghé sinh
hoc, Vién Khoa hoe va Cong ngh¢ Viét Nam.

Lén men siin xuit enzyme

Ching HX10.7 dugc nuéi nhan gidng & 28°C
rong binh tam giac dung tich 250 ml chira 50 ml
mdi trudmg o thanh phan: glucose, 10 g/l; peptonc.
5 g/l; NaCl, 5 g/k: cao thit, 0,5 g/l pH 7 - 7.2. Thoi
gian nhin gibng 72 h wén may Vic teon toe d 200
vong/phit. Thi nghi¢m lén men sinh enzyme lignin
peroxidase dugc ticn hanh trong binh 1am giac dung
tich 500 ml chira 100 ml moi rudmg nghién cin.
Gibng duqc cay vao mdr trudng lén men theo ty 1¢
2% thé tich. Két thic quéa trinh 1én men, dich nudi
cay dugc loc qua gidy loc, sau do ly tam 5000 véng/
phit trong 10 phat & 4°C dé logi b can. Dijch noi (1tr
day duoc goi 1a djch ién men) duge bao quan & nhiét
d¢ 2 - 4°C cho 161 khi xac djnh hoat tinh.

Xic dinh hoat tinh lignin peroxidase
) Xéc dinh hoat tinh LiP (Crawford et al.. 1993),
s dung co chat 2,4-dichlorophenol (2,4-DCP), Téng
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thé tich dung dich phan img 14 1 ml, bao gom ci¢
phan bing nhau cua dém potassium phosphate, 100
mM (pH 7,0); 4-amino antipyrine, 82 mM; 24
dichlorophenol, 1 mM; H,0,, 4 mM va dich lén men.
Phan ing dugce thye hign & 37°C khi bét ddu bosung
dung dich ,0,. Po 49 hay thy anh sing
(absorbance) (rén mdy quang plm & buéce song 510
nm sau bophat. Mot don vi hoat do llgum
punx!d.nc (U/mly 13 lugng cnzyme can thidi dé
tang dj hap thy & bube séng 510 nm (Absyy) i
1,0 don vj trong mt phit & 37°C.

Xac djnh ham lwgng dudmg

Ham Jugng dudmg dur wrong dich én men duge
Xdc d|nh theo phuong phép cua Miller (1959). Hin
hop char phan img bao gdm 1% 3.5-dinitrosalicylic
acid, 30% sodium_potassium lartrate va 04 M
NaOH. Cée phan thé tich bang nhau cia mau va chit
phan (mg dugc hda 1ron v dun séi cach thdy trong
10 phit. Sau d6, hdn hep dung dich dugc dé ngugi
tdi nhi¢t d¢ phong va pha loing 10 lan bdng nude
¢t Do 4o hap thy & budc song 540 nm, so sénh véi
duéng chudn glucosc da chudn bj dé tinh ra ndng dj
duong khir.

Xéc djnh sinh khi khd

Mau dich nudi duge chinh pH vé 4 ¢é héa mn
CaCOn. lgc qua gidy Ioc r6i nra lai bang ude mudi
sinh ly. Lugng sinh khbi cb trén giay loc duge xic
dinh bing phuong phap sdy o nhi¢t o 105°C dé
wong lugng khong doi.

T&i wu héa theo phuong pbip quy hoach thye
nghi¢m Box-Wilson

Chi tidu dé 16i uu la hoat tinh enzyme lignin
peroxidase (sau ddy viét (dt 1a LiP). Thi nghi¢m lén
men dugc tién hanh trong binh tam gidc nhu di md
(a ¢ wén. Méi ruong thich hgp cho sinh 16ag hop
LiP coa chQng HX10.7 da néu & trén duge sir dyng
1am co s dé 10i uu héa theo phuong phap quy boach
thyc nghi¢m Box-Wilson (Velaquez er al., 2007) G
thé 1a, néng do cia 3 thanh phan (goi 14 3 bién) b
anh huong 16n lm kha ning sinh LiP cua ching
HX10.7 1d: cao ném men (ky hiéu X,); glucose (X2)
vi MnSO..H;0 (X)) duge 181 wu héa. Cic thamh
phan con lai duge gilt nguyén nhu trong méi trudng
€050,

Nghién ciru dgng thai 1én men sinh tng hgp LiP
cta ching HX10.7

Déng thai 1én men ching HX10.7 duge nghiéo
clru trong h¢ théng lén men Bioflo 110 (New
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Brunswick Scicntific, USA) dung tich 7,5 lit, si
dung mér trudng di 16 uu. Ché d¢ lén men 1a: pH
ban du 7.5; 1y iép g:ong 4 % theo thé tich; nhigt
45 nudi 28 °C: tbe dg khudy ban ddu 300 vong/ phul
16¢ d6 chp khi ban dau 0.5 liv i phit. Mau duge lay
cich nhau 3 dén 6 h dé phan tich. Quia trinh ¥én men
kéo dai khoang 96 h.

KET QUA VA THAO LUAN

Streptomyces chromofuscus HX10.7 ¢6 kha ning
sinh trudng va phit wién 16t trén nhlcu loai moi
trugng va trong khoang bién dé rong vé nhigt do
(20°C - 55°C) va pH (4.5 - 11), 16t nhdt & 28°C va
pH ban ddu 7,5. Chung niy ¢6 h¢ enzyme ngoqi bao
phong phi nhu lignin  peroxidase, mangancsc
peroxidase, xylanasc va cellulase. Pac bigt, hoat tinh
LiP kha cao va on dynh

Xic dinh méi trudmg nudi ciy thich hgp cho sinh
trudmg va sinh tong hop enzyme

Viée lya chon cac méi iruong nhan gidng va mor
truomg lén men co ¥ nghia ral quan trong trong cong
ngh¢ sin xudt va tach chiét enzyme. Kha ning sinh
16ng hop enzyme cua chung HX10.7 dugc kiem tra
trén mdt s& méi truémg nudi chy xa khuin thong
dung.

Bang 1. Hoat tinh LiP cUa ching HX 10.7 Itén cac mdi
reong khac nhau.

Méi trromg Sinhinrong (@) Hoat tinh
enzyme (U/l)

Gauze 1 32 12

Gauze 2 34 21

1SP1 a5 15

ISP2 46 52

1SP4 36 13

1SP? 37 23

Ys 48 a1

Khoang 31 25

79 a1 37

AH-4 48 26

Két qud bing | cho thdy, ching I-D(107 pht
trién tht wén héu héy che moi trromg, 16t nhit 14 ISP
2, YS va AH-4 c6 thanh phin dinh duéng hiu co
nhu cao ndm men hofic cac malt. Hoat tinh enzyme
LiP dat cao nhét trén méi trudmg ISP2 14 52 U/L. Méi

trudng 1SP2 dugec lva chon dé uep tuc nghién clru, 161
tru ngudn dinh dudmg cho sy phét trién va sinh 10ng
hop cnzyme cda ching xa khuan HX 107. Ké&t qua
cho thay mér trwémg (hich hop dé 1én men sinh ong
hop lignin peroxidase cua chung HX10.7 ¢é thinh
phan gom (gA): glucose, 8 cao ndm mcn. 4;
MgSO..7H:0. 0,5; Na,HPO,, 0.6 KH,PO,,

CaCO, 0.5, va mudi wi lugng  Trong moi lrumlg
inh khdi 1 bao dat cao nhit 12 4,38 gloda2h
i pBiam nl\c v gitr 6 djnh, con hoat tinh cnzyme
dat cao nhit 13 128 U/ ¢ 66 h.

Tim cée khming xac d|nh c6 y nghia cong ngh¢ va
mire thay ¢di cua bién dnh huong

Muc dich 16i wu thanh phin moi truong theo
phuong phip thye nghiém Box-WiIson trong thi
nghi¢m ndy la tim ham lugng nguén carbon va
nitrogen 520 cho thu dugc lrgng enzyme ]on nhat,
Dé ¢6 thé thye hién theo phuong phip nay, can tim
ra gion han rong cac khoang xic dinh cla cic yéu 16.
Trong thanh phan cia moi truéng thich hop, ¢6 3
yéu (6 cin xic dinh khoang lhay dbl la glucose, cao
nam men va MnSO,, cac yéu 16 khac duge gitr
nguyén D¢ tim khoang ndng dé cé y nghia cong
nghg cta cao ndm men (X,), glucose (X;) va MnSO;
(Xy). timg bién duqc khdo sat riéng ré trong méi
trudng co s& voi nong d6 thay déi trong khodng tir 2
-10g/12-20g/1va0- 6 mM tuong img.

Két qua trén hinh 1 cho lhay hoat tinh LiP cao
nhét ¢ khoing ndng d§ cao nam men tir 3 - § g/,
glucose tir 5 - 9 g/l va MnSO, tir 2 - 4 mM. Pay la
Khoang ndng dé c6 ¥ nghla cong nghé cua cac bién
Trong méi truémg nudi cdy, ham lugng cic ngudn
dinh dudng nam ¢ ngoai khoang trén thi hoat tinh
enzyme giam di o rét. Két qua wén hinh 1 chl ra
rang véi nong df glucose sir dung ar 5 g xudng va
tir 10 cho dén 20, hoal tinh enzyme chi dat tir 20 60
U/ Tuong ty vai nong 46 cao ndm men v nong d§
MnSOJ Bang 2 trinh bay cée gid try dupe sur dung
trong t6i ru thanh phidn méi trutmg theo phuong
phép Box-Wilson

Két qua thyc nghiém duoc danh gid bing cich
xdc dinh ham muc tiéu 1a hoat tinh LiP, dugc ky hiéu
1Y (UM, S6 thi nghiém laN = 2} = 8. Ma tran thi
nghi¢m dugc (rinh bay trong bang 3.

Theo bang 3, su phéi hop cia céc thanh ph:in
mbi trudng 14 glucose, cao nam men vd MnSO, &
nong dé cao (+) va thép () khc nhau c6 anh huong
3 rét 16i hoat tinh enzyme cla ching xa khuan
nghién ciru. Két qua thi nghiém cho lhay khi néng
4% céc thanh phin méi truémg & mitc thép (-) thi hoat
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tinh 12 67,25 UL, nhumg chi cin thay d&i néng do mt wong quan thich hop nhét gita glucose, cao
MnSO, & mirc cao, con nong dé glucose va cao ndm  nam men vd MnSO, trong méi truéng nudj cy.

men & mirc lhép (-) thi hogt tinh enzyme thu dugce 14
106 U/, D\ra trcn két qui nhin dge trong bing 3.
qua trinh 161 wu mp theo duge thye hign nhiim thn ra |éng phuong sai dong ):S/Z =14175 .

Téng trung binh him muc tiéu Sy =5675 v

12
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Hinh 1. Anh hudng cia ndng d MnSO, (a). glucose (b) va cao ndm men (c) dén hoat tinh enzyme LIP cua ching
Streptomyces HX10.7

Bang 2. Cac yéu 16 bién a1 ciia thanh phan mdi trudmg lén men

Bién anh huéng X4 [gM) Xa [gN] X3 (mM)
Khodng c6 y nghia céng nghé 3-5 5-9 2-4
Mire gbe. x.” 4 7 3

Mo trén (+) 5 9 4

Murc dudi (-) 3 5 2

(Ky hidu X, 03 duoc gidi thich trong bai).

Bing 3. Ma tran thi nghidm va két qua

sTT % % %X ¢ % x 12 v s?

1 3 5 2 65 69,5 67.25 10.125
2 3 B 4 m 1025 106,75 36,125
3 3 9 2 69 775 73.25 36,125
4 3 9 4 65 62.5 63.75 3125
5 5 5 2 53 59 56 18

6 5 5 4 1155 123 119,25 28,125
7 5 9 2 49,5 54 51.75 10,125
8 + . . 5 9 4 49,5 495 495 0

(Céc ky hidu d3 Guoc gidi thich trong ba)
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Tap chi Cong nghé¢ Sinh hoc 10(1): 105-113, 2012
Kim tra dj ddng nhit cia ma tran theo chuin
Cochran:

Chuin
maxS

Cochran theo tinh todn:

=0254

Chudn Cochran theo tra bang. G, (0.05. N. k) =
0,8159

y=bu+b,/\7,+b11\~’,+/)".i\+...

w0, X, +b, X X, +b,X,%,

Trong d6 0.05: mic y nghia; k: 56 thi nghid n lip
lai; N: tong 6 thi nghig¢m.

Nhu viy, Gy > Gy, nghia la ma triin déng nhat va
duge chap nhén.

X4c dijnh h s cda mé hinh:

M0 hinh quy hoach thyc nghiém c6 dang:

.. +b X, X

Ap dung céng thixc tinh h¢ 56 cita mo hinh: b, :% g‘y_,x,,
0

Tadugc: by = 734375 ;b = 43125 b, =

vai y o= 73,4375 - 43125 ¥,

11875 ¥, 11375 ¥,

~11875 1 by = 11375 ; by, = 4625 ; byy =—143125

- 40628 XX, -14 3125 X, X, ()

L4y dgo ham 10an phan ciia ham $é trén theo timg bién roi cong lai ta duge ham sé sau:

Y = 48125-4625X, -189375X, - 14.3125X,

Kiém tra sy c6 nghia ciia c4c b sb trong mé hinh
theo chudn Student (t)

Tra bang chudn Student (1) theo sé bic ty do ) =
N. (k-1) =8, vd1 mic y nghia a = 0,05, ta duge t =
2,306

Phuong sai cho timg thi nghi¢m:
2 _1og2
Sy =NZSI =17.718

Phuong sai cung loai cho méi lin do.
s2-1s2-s850

y kK

Phuong sai ma cic hé sé xac djnh:

s =%s? 22214 — S, =1487

Xét tich' .S, =1487.2,306 = 3,429
Viy |Bo| =|- 48125 = 48125 > 1.8, = By c6
nghia

|By| =|- 4625| > .S, = Bycd nghia

|B2| =}~ 189375|> LS, = B; c6 nghia

|8} =|-14.3125| > 1.5, = By c6 nghia

Viy moé hinh la:

)

Y =-48125-4,625%, ~189375%, 143125 X,

Kiém tra sir thich g ciia m hinh theo chuin
Fisher

Phuong sai thich (mg dwgc tinh theo céng thirc
1 N
S2 = (——) Sy -y)? = 13280,78
u (NAB‘)E(Y v
B’ 1 56 hé s6 c nghia (ké ca Bo)
52
Fy =S_"21;1499.129
y
M6 hinh thich img khi Fy < Fy.
F, dugc tra frong bing tiéu chuan Fisher vai
Fo(fi. f,): fi=8:;=N-B"'=4. Tac6 F, = 6.04.
Mo hinh khéng thich img vi Fy > Fy, nhung do
141 ca cac hé sb trong md hinh deu c6 nghia nén theo
ly thuyét thi qua trinh 18i wu vin duge tlép tuc thyc
hi¢n.

Téi wu héa
Xi: [3+5] X [5 9] va Xj: [2—4] khi d6 1a co:
mirc bién goc: 4, 7 va 3 vay khoang bién ddi sé 1a: 1,

2val.
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|ByAs] = 4625 : |BoAo| = 37875 1 |By g = 143125

V6i Andg.Ay 1An Tugt li khoing thay déi cia
bidn Xy, Xx Xa

Gid trj|ByAg| lom whitt nén chon X, 14 bién co so.
Chon Acg =05 1a ¢

[or2

Jfacs-m

VUi Vin Lgi et al,

Nhir viiy birde nhay cua cée bién ctia cao ndm
men i 0,1 g/l ; cua glucose 1a 0,5 g/l va MnSOQ, 13
0,1 mM.

Thi nghi¢m (heo so @3 thiét ké:

Dya vilo hé s6 caa mo hinh (2) vé buéc nhay da
dugc tinh (0dn cua cac bién, thiét lap ma trén nhy
bing 4.

Bang 4 cho thiy. khﬁ néng sinh (6ng hop lignin

pcmndnsc cao khi nong d¢ carbon va nitrogen &
|br51ﬁ| muc thap (glucose 5,5 g/l va cao ndm men 3,7 g/l),
Ké qu'l (rén hoan todn phi hop v&i nghién ciru caa
A |b313| A =01 mot s6 tic gia (Baccker, Shelver, 1998; Cullen,
. lb“x“] Kersten, 2004; Godden ef al., 1992).
Bang 4 Ma trdn thyc nghidm va két quéd
STT Xy Xz Xs A\ Y2 Yo
1 4 7 3 86.5 91,5 89
2 39 6.5 29 97 103,5 100.25
3 38 6.0 28 109.5 115 1105
4 37 5.5 27 154.5 158 156,25
5 36 50 26 91.5 101.5 96.5
8 35 a5 25 112.5 109.5 "
7 34 40 24 13 11,5 112,25
8 33 35 23 102 102.5 102,25

Cha thich. Y, gia tn teung binh cta Y,

Méi truémg téi wu cho tén men sinh téng hop
lignin peroxidase boi ching HX10.7 co thanh phan
nhu sau (gll): glucose, 5.5: cao ném men, 3.7,
MgS04.7H,0, 0,5; KH,PO., 05: Na;HPO, 0.6:
CaCO;, 0,5, MnSO4.H,0, 2,7 mM va FeSO,.7H;0,
0.8 mM.

Lén men ﬂnh tong hop lignin peroxidase trén mai
trudmg i wu

Hinh 2 trinh bay dién bién cua qua trinh lén
men sinh lignin peroxidase cua ching HX10.7
trong h¢ thong Bioflo 110 v6i mai trudmg t6i uu.
Pha lag kéo dai khoang 4 h, sau dé ching phat
trién manh, sinh khé1 (SK) tang nhanh, dat nong
d6 cao nhit 2,45 g SK khé/l 1ai 39 h. G nia sau
ciia qué trinh 1én men, sinh khéi giam dén déu 1oi
1 /1 luc két thic thi nghiém. Khoing 50% lugng
duong glucose trong mdr truomg dugce tiéu thy

110

trong 27 b diu, Toi h thir 42 thi néng d¢ dudng
chi con xdp x1 0.2 g/l. Co sy giam pH cua méi
trugng Ién men trong 24 h diu, tir 7.44 xuéng jl
5.2, sau do tang dan hién we 161 8,7 ¢ thai diém
két thuc 1én men.

Hoat tinh LiP trong dich Ién men xudt hi¢n
kha sém, nhung & mic rit thip. Tir h thir 36,
hogt tinh cnzyme tang nhanh, dat mirc cao nhit &
66 h (189 U/L) nhung lai giam ohanh trong 6h
uép theo rdi 6n dinh & mac 110 U/L. Nguyén
nhin cia hi¢n tuong 130 ra dinh cyc dai khé nhon
nAy chua rd. Co thé vi ham luon, gluoosc va mjt
56 thanh phin khac da xudng, rgt thép, gin nbu
duge sir dyng hét. Nhy viy, déi voi qué trinh 1ép
men theo mé (batch) trong hé thong Bioflo 110
thi théi diém thich hop nhat dé két thac Ién men
va thu hdi enzyme la khoang 65-67 h.
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—e—LiP (UN)
—— Gtucose (g/l)

LiP (un)

pH, Glucose (g/l)

45 54 63

Thel glan (glé)

Hinh 2, Bdng thai 1&n men sinh tdng hop ignin peroxidase cia ching xa khudn HX10 7 trén méi trudng 18 vu

200 -

160 =

120 -

LiP (U/1)

80 -

, TG1 1G2

Hinh 3. Hoat tinh enzyme LIP trong cac mai trudng va @idu kign khac nhau.

TG3

Chu thich” TG1, TG2 va TG3 Hoat tinh LIP

trong binh tam giac tuong (ng véi moi trrdng JSP2, thich hep v 11 wru. Bioflo' Hoat tinh LiP trong binh Ién men Bioflo 110

dung tich 7,5 | véi mi truerng téi uu

So sanh kha ndng sinh tdng hep LiP trén méi
trudmg ban d3u, méi trirdmg hra chon va méi
trirdmg i wu ciia chitng AX 0.7

Khi ning sinh LiP cia chung HX10.7 dugc
khdo sit trong 3 mdi truéng nhu sau: méi trudmg
ISP2 la méi truéng nudi xa kbuin kinh dién; mé

truémg thich hop dugc lua chon sau khi xéc dinh dnh
huong cia cac thanh phin mdi truong t6i sinh tong
hgp enzyme; va méi trugng da 13i wu theo phuong
phép Box-Wilson nhu da winh bay & trén. '
Két qui cho thdy, trong binh tam gidc dudng
cong sinh truémg cila ching HX10.7 trén cdc mdi



truomg khao sit li umnh, wr nhyu nhau, va hogt tinh
LiP déu dat cao nhdl (a1 70-72 h. Tuy nhién, cfc bl(x
try eyre dai lar khisc nhau by theo méi trudmg, dit lan
lugt 52, 80 vd 156 U/l wrong img véi méi trudng
ISP2, thich hgp va t6i wu. Nhu vy, st dyng moi
trudmg thich hop dd nang hogt tinh LaP 1&n 1,54 i,
con sau khi 101 wu hogt tinh LiP da ting 1én 3 lan,

Thidt bi Ién men ciing anh hudng riy rél (G sinh
tong hop LiP. Cing sit dung mé lr\n‘mg 161 uu nhung
trong binh tam !?mc hoat tink LiP cao nhit dat 156 UA,
con trong h¢ thong Ién men Bioflo 110 dung tich 7.5 1
thi LiP dat 189 U/, ting khadng 1.2 Jan, So vén diem
Xuit phal 12 mdi trudmg ISP2 thi thi wu héa va ci
thi¢n didu kign lén men, cp (hc l\ st dung hc théng
Bioflo 110 dugc diéu kinén 161 vé nhigt do va cip oxy
dd nang hogt tinh LiP 1én 3.63 Jan (hinh 3). Tuy nhién,
van ¢ thé cai thign qué trinh sinh tong hop LiP nhin
dat sinh khdi nhicu hom, nany cao hoat tinh enzyme &
hiém cyc dai va ngidn ngua sy syl glam nhanh sau d6,
b.’mg cach ap dung ky thuat 1én men ¢6 bo sung co
chal (fed-batch), sao cho kiém soit duge ndng do
nguon carbon va nitrogen & mire thip, véi ty 1¢ C:N
trong khodng 5 - 5,5. Ky thuét nay dang dugc 4p dung
trong cac thi nghi¢m tiep theo.

KET LUAN

Méi truémg lén men ching xa  khudn
Streptomyces HX10.7 sinh lignin peroxidase da duge
t6i wu hoa theo phuong phép quy hoach thyc nghiém
Box-Wilson cho c4c thanh phin glucose, €20 nam
men va manganese sulphate. Méi truomg 161 wu c6
thanh phin: glucose, 5,5 g/l; cao nam men, 3.7 g/l;
MnSO.H,0, 27 mM; MgSO.7TH,0. 05 g/:
KH,PO,, 0,5 ¢/1; NaZHP04, 0,6 p/I; CaCO,, 0,5 g/l
va FeSO,.7H,0, 0,8 mM. So véi hoat tinh LiP trong
dich 1én men & binh tam giac véi méi truong ban din
thi viée 16i wu hba méi mmng da lam ting dai lugng
nay Ién 3 lan. Két hop véi nang cdp 1én men lén hé
thong Bioflo 110 dung tich 7,5 it thi két qua nay
tang lén 3,63 lan, Tuy nhién, hoat tinh LiP van con
¢ thé tang hon nfra néu ap dung ky thudt 1én men c6
bo sung co chal (fed-batch), sao cho kiém sodt duge
ndng dé ngudn carbon vi nitrogen & mirc thip, véi y
1€ C:N trong khoang 5-5,5.

L& cam on: Cong trinh dugc thuc Iuen nho kinh phi
cia B¢ Céng thuomg cdp cho dé i ma so
DT.07.08/CNSHCB thugc d¢ an “Phat tnén va ing
dung cong nghe sinh hoc trong linh viec cong nghiép
ché bién dén ndm 2020". Xin chin thanh cdam on sy
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hé tro v trang thiét bj cia Phong thi nghigm trong
diem Cong nghé Gen, Vign Cong nghé sinh hoc, Vign
Khou hoc vi Cong nghé Vigt Nam.
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OPTIMIZATION OF FERMENTATION MEDIUM FOR PRODUCTION OF LIGNIN

PEROXIDASE BY STREPTOMYCES HX 10.7

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

Instutute of Biotechnology

SUMMARY

Strain Strepromyces HX10.7 was isolated from forest soil of Vietnam and selected for its high and stable
Tignin peroxidase achivity. The physiological and (axonomycal characlcnsnc; of strain HX 10 7 were studied in
carher works and cultivation condi wen s It was shown that thc most favorable
medism for shake Rask cultivauon of stram HX10.7 contancd (g/L): glucose, 8 ycast extract, 4:
MgSO, 7H,0. 0 5: NayHPO,, 0.6: KH.PO,. 0 5. CaCOy, 0.5, and trace elements The most sujtable cultivation
temperature was 28 °C. In this paper. the synthesis of lignin peroxidase by strain HX10.7 was further enhanced
as the results of optimization of the medium composition using Box-Wilson expenmental design method The
experimental design was made with three mdependent variables, c.g. glucose, yeast extract and munganesc
sulphate concentrations, resulting in the optimal cultivabon medium of following composition (g/L)- glucose,
5.5; yeast extract, 3.7; MgSO.7H,0. 0.5; KH;PO,, 0 5; NayHPO,, 0.6; CaCOy, 05, MnSO,.H;0. 2.7 mM:
FeSO,; 7H0, 0.8 mM; pH 7-7.2. Lignin p duse synthesis by Strep 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 streptomycetes In both the favorable and
optimal media mentioned above, lignin peroxidasc synthesis was enhanced to 1.5 and 3 times, respectively.
When grown 1n the 7.5-L Broflo 110 fermenter, strain HX10.7 gave the highest lignin peroxidase activity of
189 U/L, which was about 3 6 imes hlgher than that in the shaking flask cultures before opumization. Further

of ligmn peroxi seems feasible if fed-batch cultivation techniques were applied,
cnabling the contro! o(compamnvel) low carbon and nitrogen concentrations at the C:N ratios around 5.5.

-ctes, medium optimization, Box-Wilson

Keywords: Lignin c . lignm peraxidase, strepl

experimental design method.
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