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I. PAT VAN B

Enzyme Superoxide Dismutase EC 1.15.1.1.(dugc goi tdt 1a SOD) 1A
enzyme oxy hda khir (Oxydoreductase), thudc loai metalloprotein. SOD dugc
khé‘ing dinh 12 mdt enzym bdi Joe Mccord and Irwin Fridovich (1969). SOD luén
10n tai trong t&€ bao sinh vat, 12 nhin t8 quan trong thuc hién nhiém vu xdc tic
cho phdn #¥ng oxy héa khi loai trit O,” dudc sinh ra trong quéd trinh hé hap
chuy&n cdc chat hitu c¢o thanh ning lugng ATP. O, 12 nguyén nhin khdi ddu cho
sy phan cdt mach protein, lipid, polisaccharide, acid nucleic thanh nhitng géc tu
do gy ldo héa t&€ bao. Ca ch€ xic tdc cho phdn @ng loai trit O, x4y ra nhu sau:

SOD

20, + 2H" — H,0, + O,

Tay theo ion kim loai dugc mang & coenzyme ma SOD dugc phin thanh ba
loai nhur sau:

* Cu,Zn-SOD (Coper, zinc-superoxide dismutase)
* Mn-SOD (Mangan-superoxide dismutase)
* Fe-SOD (Ferri-superoxide dismutase).
Nhitng thanh tyu vé& nghién citu SOD duge xem 13 nhitng thing 1di to 16n
cia nganh c6ng nghé enzyme va lanh vyc Y hoc cla th€ ky 20. Ching (6i da

thir nghiém thu nhdn SOD (it ngudn &€ bao Saccharomyces cerevisiae bdng cdc
phudng phdp phéd v3 t&€ bao khdc nhau: phuong phédp c¢d hoc, phuong phdp héa

64



Tap chi Phdt trién Khoa hoc & Cdng nghe, Tép 2, So 114&12-1999

hoc va phuong phap k&t hgp héa hoc va co hoc. V6i mbi phuong phip déu tim
thdy dugc diéu kién phd v 1€ bao thich hgp mang lai hiéu qud thu nhian SOD
cao va dudc so sanh d€ c6 thé tha'y dugce phuong phap ¢ nhiéu lgi diém.

IINGUYEN LIEU VA PHUONG PHAP NGHIEN CUU
“I1.1 Nguyén ligu - thiét bj:

a) Ngudn Nguyén liéu dé thu nhin enzyme SOD trong cdc thi nghiém cia
chiing t6i 12 ndm men banh mi Saccharomyces cerevisiae ¢6 .d(f) am 70%, dugc
ép thanh banh, va dugc bdo quan lanh & -12°C d€ sit dung trong khodng 6 ngay
sau khi dugc cung cap.

b) Hoa Chat:

_ Héa chat tinh khi€t dugce sit dung d€ phén tich dinh lugng hoat tinh SOD:
xanthine, xanthine oxidase, cytochrome C, va héa chat tinh khi€t dugc si dung
phdn tich ham lugng protein dugc phéng thich: Coomassi Blue G250, BSA,
H,PO,, CuSO,.

_ Hoéa chit tinh khiét dang dé phd v8 t€ bao bing phuong phdp héa hoc:
acetate ethyl, cdc dung dich dém x& 1y nguyén liéu pH=3-13, dung dich muGi
(NH4),SO4 ndng dd 0,5-1M.

c) Thi€t bi thi nghiém: nghién t€ bao bing phudng phdp co hoc dudc thuc
hién bdi:

_ M4y nghién bi lién tuc KDL, t6¢c dd quay t6i da 12 ©,,,= 5400rpm, hé s&
dd day bi dugc chon 12 0.65, bi thiy tinh duge ding ¢6 dudng kinh 0.5mm.

_ Mady ddng héa cao 4p lién tuc Manton Gauline, ¢é 4p sudt ddng héa (6i
da 1a 1000bar.

_May ly tdm lanh cao t6¢, van t6c¢ max clia roto: 10000rpm
_ Quang phd k& Shimazu UVvis 1200.

IL.2 PHUONG PHAP NGHIEN CUU

11.2.1 Cdc pbuong phdp pbd v té bao:

Cong doan phd v3 t€ bao vi sinh vit 1a ¢c6ng doan cdn thi€t d€ trich chiét
enzyme ndi bdo, cdc phuong phdp phd v3 (€ bao vi sinh vat ¢6 thé dugce 4p
dung, dugc trinh bay & hinh 1. Phuong phdp khéng co hoc phdt trién sau nhung
da dem lai nhiéu vu di€m hon so vdi cdc phuong phap co hoc.
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T€ bao ndm men banh mi Saccharomyces cerevisiue duge phd v3 bdi cdc
phuong phdp c¢o hoc nhu nghién bi, nghién cao 4p, phuong phdp héa hoc nhu
th&m thau vdch t€ bao bdi dung mdi acetate ethyl va thiy phan védch t€ bao
bing pH kiém d€ thu nhin SOD. Bén canh do, phuong phdp phéd v3 t€ bao bing
phudng phap nghién ¢6 k&l hdp xtt 1y pH trude khi nghién cing duge thyc hién
nhim ning cao hiu qué sy phéng xudt SOD cliaphuong phdp nghién. Hiéu qué
clia cdc qué trinh theo ting diéu kién khéc nhau dudgc khdo sdt theo sy bién
thién hoat tinh riéng cda Cu,Zn-SOD, Mn-SOD: don vi hoat tinh SOD/mg
protein t6ng (U/mg protein).

I1.2.2 Phuong phap phdn tich

1) Hoat tinh SOD dudgc dinh lugng biing phuong phdp Cytochrome C.
2) Protein dudc dinh lugng theo phuong phdp Lowry. ‘

I KET QUA VA BAN LUAN

III.1 Nghién té bao bang mdy nghién bi:

Ning lugng cung cdp cho dong dich huyén phu t€ bdo ndm men § dang
dong ning, mdt phan dong nang chuyén thanh co ning giy nén lyc phd v3 t&
bao va mot phin chuyé'n thanh nhiét ning, ning cao nhiét do dich nghién, c6
thé gdy bi€n tinh protein, do d6 cdn phai t6n ning lugng 1am lanh d€ gidi nhiét
cho dich nghién.

Vi hé s6 dd chia day cia bi va dudng kinh bi da dugc chon thich hgp,
thi hiéu qué phéng thich enzyme SOD bdi may nghién bi ¢6 quan hé mat thiét
v6i t6c d6 vong © va thdi gian nghién. Ham lugng cdc chit ndi bao phéng thich
cang tang cao theo sy ting theo thdi gian nghién r va td¢ dd vong @ cda réto,
nhung hoat tinh SOD chi tAing d€n mot gid tri gidi han bdi sy tdn tai 8 mot lugng
nhat dinh trong t&€ bao va do modt phdn SOD bi that hoat bdi didu kién nghién
nhu thdi gian nghién qud dai hodc t6¢ d6 nghién ting cao. Do d6, hoat tinh
riéng SOD ciling ting d€n mot gia tri gidi han, sau d6 gidm dan. Sy bién thién
hoat tinh riéng SOD theo t6¢ d6 vong « va thdi gian nghién r duge bi€u thi trén
dd thi 1, c6 thé thdy ring khi thdi gian nghién r>2min va td¢ dd vong
®>3200rpm thi gid tri hoat tinh riéng Cu,Zn-SOD & cdc 8¢ dé nghién déu ¢6
khuynh huéng gidm. Gid tri hoat tinh riéng Mn-SOD ciing gin nhu khéng ting ¢
di€u kién nay. Vay, di€u kién nghién thich hgp ¢6 thé thu nhin duge Cu,Zn-
SOD dat hoat tinh cao nhat 1a o= 3200rpm va = 2min. -

I1.2 Nghién t¢ bao bang mdy nghién cao dp:

D6 thi 2 biéu thi sy bién thién gid tri hoat tinh riéng SOD theo 4p sual
dong hda (P) va s6 lan hoan luu (n). Hoat tinh riéng Cu,Zn-SOD cang tdng cao
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theo sy ting clia P va n v6i diéu kién P < 600bar va a< 10, va trd nén giam dan
& nhitng ch& d6 nghién vugt khéi diéu kién nay. Trong khi hoat tinh ri€ng Mn-
SOD vin tang cao din theo sy ting cla P va cia n. Sy hoan luu dich nghién 14
cAn thi€t d8i v6i phuong phép nghién cao dp, néu s8 1dn hoan luu qud nhd thi s6
(€ bao s6t khdng v sé cao, hodc néu s 1an hoan luu nhé nhung dp dung véi 4p
suat d8ng héa rat cao d€ gidm chu k¥ hodn luu thi ciing khong dat hi¢u qua trich
chi€t SOD hay sdn phdm ndi bao néi chung. NEu dp dung dp sut nghi€n hay s6
lin hoan lvu dich men cang cao (khodng vai chyc l1dn) thi tiéu tdn nang lugng
rit 16n va dong dich men nghién bi ning nhiét d§ 1én rdt cao, gdy thal hoat
enzyme. Do d6 dp sudt nghién P= 600bar va s8 14n hodn luu n =10 1a diéu kién
thich hgp phd v3 t€ bao, phéng thich Cu,Zn-SOD hiéu qua.

I111.3 Phuong phdp két hop ciia nghién bi véi xiz Iy pH truée khi nghién

T& bao ndm men duge phin tan trong cic dung dich dém ¢S pH=8 -13
trong nhitng khodng thdi gian khdc nhau, t 0,5-4,0h. Sy d4nh hudng dong thai
cia pH >8 va thoi gian xt 1§ kiém d&€n hiéu quéd thu nhin Cu,Zn-SOD so vdi
trudng hop khong xit 1y pH duge bi€u dién theo sy bién thién ti s3 hoat tinh R
clia Cu,Zn-SOD trén dd thi 3. Khi thdi gian x& 1y ngdn, khodng 0,5h thi hi€u qud
thu nhin enzyme chi tdng cao nhat khodng 10% & pHI11. Khi thdi gian xit 1y
trong khodng 1-3h thi hi€u qud thu nhin enzyme ting cao nhit, dat khodng 25%
& cdc gid tri pH khdc nhau. C6 thé thay riing n€u xit Iy ndm men trong Lh thi dat
hiéu qua cao nhit'd pH=11-12, & rudng hgp 2h xif 1y thi dat hiéu qua & pH10-
11. Néu xit 1y trong thdi gian 3-4h thi chi ¢6 th€ ding mdi trusng pH thap
khodng 9-10. Do d6 x& 1y bing dung dich pH=11-12 trong khodng thoi gian 1h
1a thich hgp dat hi€u qud thu nhdn enzyme cao.

Vi véch t&€ bao c6 chia cdc thinh phin ¢6 thé bi thiy phin trong ki€ém
nhw: glucan, mannoprotein, lipid, do dé vdch, mang t€ bao bi thiy phdn hu hdéng
cuc bo khi ti€p xiic mdi trudng pH kiém, khi€n cho t€ bao bi v3 nhanh chéng dé
dang hon trong qué trinh nghién. Khi gid tri pH cang cao thi t 6 hoat tinh Re, 7,
sop cang gidm thdp dudi I, K&t qua nay.ching t6 ring SOD dugc chiét xuat ra
moi trudng sau khi t€ bao vd; di bi gidm hoat tinh trong méi trudng pH kiém
cao, hiéu qua thu nhin Cu,Zn-SOD (ré nén gidm thap khi xit 1y nguyén liéu §
pH cao.

1I1.4 Phd t& bao bang sy thdm thdu dung méi aceatat ethyl

Phuong phép tu phin tuy khéng t6n niang lugng nhing ¢é nhuge diém 13
qua trinh v8 t€ bao dién ti€n chdm va thu nhin sdn phdm sinh hoc ndi bio
khong triét d€. PE khic phuc cdc nhuge di€m nay, dung méi hitu ¢ nhu toluen,
acetate ethyl dugce diing 1am (4¢ nhan thAm thiu qua vdch t€ bao va hoa tan lipit
¢6 trong cdc thanh phan vdch va mang (€ bao, gdy hu hdng mang lu6i ciu tric,
tao nén cédc vi 16 trén vdch va mang (€ bao 12 con dudng thdm nhip cla dung
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dich sunfat amon, din dén sy hoa tan va phdng xudt cdc chat ndi bao. Ham
lugng acetat ethyl (ac) thdm thdu da ¢6 dnh hudng 16n d€n hoat tinh riéng
Cu,Zn-SOD, (dé thi 4), hoat tinh riéng dat cao nhat ¢ diéu kién sit dung acetat
ethyl 4-7% trong khodng thdi gian trich 15-20h; vdi thoi gian trich ly nay,
Cu,Zn-SOD duge thu nhdn mot cdch hiéu qua nhat, va theo thoi gian trich ly ¢
>20h thi chi cdc loai protein khdc duge phéng thich § ham lugng tdng cao gay
gidm hoat tinh riéng Cu,Zn-SOD.

Néng d6 sunfat amon (sa) cin thi€t d€ tao nén dp sudt thim thdp, déng
thdi hoa tan va trich ly sdn phdm ndi bdo ra khéi t€ bao nhanh chéng. Gid tri
hoat tinh riéng Cu,Zn-SOD gin nhu nhau khi trich ly' bdng sunfat amon 0,5M va
IM trong diéu kién acetat ethyl 4% va 10%. Do vach, mang t& bao bi hu héng ¢
~mifc do thap khi thdm thdu biing acetat ethyl 4%, nén khd ning xdm nhép ciing
nhu trich ly protein cia dung dich sunfat amon déu kém mac di ¢6 ndng do kha
cao 12 1M; va khi sit dung acetat ethyl 10% thi vach, mang t€ bao bi hu hong
nhiéu, tao thuin 1¢i cho sy trich chiét protein, do d6 ndng dd sunfat amon cao
khéng dnh hudng 16n dé€n hoat tinh riéng Cu,Zn-SOD.

111.4 Thiiy phédn vdch t& bao bang dung dich kiem

Qué trinh phd v8 vdch vd mang (€ bao bing phuong phédp thiy phin bdi
dung dich kiém ciing ¢6 dac di€ém gi6ng nhu qud trinh phd v3 vdch va mang té€
bao bing phuong phép thim thdu qua vdch t& bao bang dung méi hitu co la
khong tiéu t6n ning lugng dang k&, va phai ton thdi gian khd dai d€ phd va 1€
bao trich chi&t dudc enzyme. Phuong phdp phd v3 védch va mang t€ bao bdi sy
thdy phan bing dung dich kiém chinh la sy thiy phan glucan, mannoprotein va
lipit ¢6 trong cdc thanh phdn vdch va mang t€ bao, sy thiy phén gy hong mang
lugi cau trdc vach va mang t€ bao, dua dé€n v3 & bao va cdc chit ndi bao ty
phéng xudt ra mdi trudng ngoai. PO thi 5 cho thdy gid tri hoat tinh ri€éng max
cita Cu,Zn-SOD dat duge thap hon, ham lugng protein t8ng duge phéng thich
cao hon nhiéu so v4i cdc gid tri dat duge theo phuong phdp thim thau acetat
ethyl. Chinh phudng phap thiy phan bing kiém da va d& gy hu hoai sén phdm
ndi bao. P4 thi da chi ra khi néng d6 ki€m ting cao thi hoat tinh riéng Cu,Zn-
SOD max bi gidm thdp nhanh cing theo su tdng thdi gian trich chi€t. Mn-SOD
ciing thu nhian duge & ham lugng nhd va ting lén theo thdi gian trich ly.

IV KET LUAN

_ Cu,Zn-SOD ludn ludn duge phéng thich khdi t€ bao vdéi lieu lugng cao
hon mét cach ddng k€ so véi Mn-SOD & bat ky diéu kién ciia cdc phuong phdp
phd v3 1€ bao.
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_ Phuong phdp nghién bi va phuong phdp nghién cao dp duge thyc hién &
diéu kién thich hgp déu thu nhin dugc enzyme Cu,Zn-SOD ¢6 hoat tinh cao nhu
nhau.

_ Protein duge chiét xudt & ham lugng rat cao béi hai phuong phap nghién
c¢d hoc (nghién bi va nghién cao 4p) va bdi phuong phdp thiy phin bing dung
dich kiém.

_ Phuong phédp k€t 'hgp cliia nghi€n bi va ding dung dich dém pH=10 -11
da cho hiéu qud nghién ting cao, 1a phuong phdp khd thi vi di ndng cao hi€u
qud qué trinh nghién, do d6 ¢6 thé gidm t6c d6 vong ma van dat hidéu qua thu
nhin enzyme mong mudn.

_ Phuong phdp thim thdu biing acetat ethyl khdng tiéu t6n ning lugng cao
nhu phuong phdp co hoc, nhung vidn dat hiéu qud thu nhin Cu,Zn-SOD cao
twong ty nhut cdc phudng phép co hoc va phuong phdp thily phan bing ki€m; bén
canh dé protein dugc trich chiét & ham lugng thdp, tao diéu kién thudn lgi cho
¢Ong doan tinh sach Cu,Zn-SOD.

_ C6 thé phé v3 t&€ bao biing dung dich pH kiém néng dé wong doi thap,
trong thdi gian khd dai d€ bdo vé SOD it bi 16n hai.

EFFICIENCY COMPARISON OF SOD RELEASE FROM BAKERS' YEAST CELLS BY
THE MECHANICAL CHEMICAL DISRUPTION METHODS

Dong Thi Anh Dao - Nguyen Duc Luong — Le Van Nhuong
Yumi Yoshikawa - Kanji Matsumoto

Efficiencies of the release of superoxide dismutase (SOD) and protein frov: sakers' yeast
cells by the cell-disruption of agitating bead mill, high pressure homogeruzer and the cell
lysis of acetate ethyl, alkali solution weré investigated on the fractial activiry values of
SOD. The sume efficiencies of Cu,Zn-SOD release can be attuined by the optimal
conditions of these disruption methods. Beside thar, the combination of akali treatment and
mechanical disruption was also realized that, showed it is an availuble method can
enhance highly the efficiency of cell disruption and SOD release. “he lysis method -f
acetate ethyl extracted a insignifican: amount of Mn-SOD and a small amount of nucleic
acid, that is advantage to purify Cu,Zn-SOD.
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