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ENZYM SUPEROXIDE DISMUTASE CHONG LAO HOA
VA TAM QUAN TRONG CUA VI KHOANG Cu*, Zn*, Mn**
| POI VOI SUC KHOE CON NGUOI

Péong Thi Anh Pao
Khoa C6ng Nghé& Héa Hoc & D4u khi, Truding Pai Hoc Biach Khoa — DPHQG-HCM
(Bai nhdn ngay 09 thdng 06 ndm 2003)

TOM TAT: Enzym Superoxide dismutase (SOD) va catalase la hé enzym duy nhdt gidi
djc cho t€ bao cita cdc co thé séng cé chuyén héa Oy SOD lam nhiém vu xiic téc cho
phdn vng oxy hda logi trir géc ty do superoxide O, ", gbc Oy la nguyén nhén gdy ldo

" héa, nguy hai cho t& bao séng. Ham lugng ciing nhu hoat dé SOD trong co thé nguoi
cé lién quan dén mét s6 bénh hiém nghéo. Khd nang duy tri su én dinh hoat dj Cu,Zn-
SOD va Mn-SOD trong t& bao co thé ngudi cd lién quan mat thiét dén su cung cdp cdc
vi khodng sinh hoc C u*t, Zn*t, Mn®*, i nguon thitc dn ty nhién va tw nhitng phu gia.

»

1. GIOI THIEU

Superoxide dismutase (SOD), EC.1.15.1.1 ¢6 mit trong tit cd cdc t&€ bao cé chuyén
héa oxy. Chifc ning cia SOD 1a xic tdc qué trinh phan hdy géc superoxide O2- trong t&
bao: SOD

202- + 2H+ > H202 + O2

Gdc superoxide Oy dudc sinh ra lién tuc va ciing bi phan hiiy khong ngirng bdi hoat
dong clia SOD, do d6 khi hoat tinh SOD 8n dinh trong co thé binh thudng thi ndng do géc
superoxide O," dugc sinh ra trong t€ bao ti¥ qud trinh trao dSi chat, chi ton tai § mot lugng
nhé. Enzym SOD ciing k&t hop vdi catalase 13 tdc nhan duy nha't ¢6 thé gidi doc cho t& bao
loai trir duge gdc superoxyt O, theo cd ché sau:

40; 4 48" = 4D4 N

40, + 4H" 7 SOD 2H,0, + 20, (2)

2H,0, Culese 0 2H0 + O (3)

0, + 4H' + 4e- 50 5  2H,0 g
. Catalaza

Goc O, va Hy0, duge sinh ra va bi ph4 hidy mét cdch lién tuc, nén gitta ching vin tdn tai
trang thdi cAn biing nhung & ndng d6 rat nhd (ndng d9 thuc t& ciia O, vio khodng lO"”M).
Ddng thdi do chuyén dong nhiét, O, va H* vin c6 thé ‘tuong tdc vi nhau, & ndng do
thdp, khdng cin cé sy xiic tic clia enzym tao ra mot dang goc tu do dac biét 1a oxy singlet
'0, theo phan tng sau: _
20,7 + 2H" __, H0, + 'O, _ (4)
Bén canh d6, gifta Oy va H,0, vén c6 thé x3y ra phan wng Haber-Welss tao nén gdc
hydroxyl ¢OH va 'Oy
0,y + H0, —» !0, +eOH+ OH
oxy singlet !0, vi ¢OH déu c6 khi ndng phdn ¥ng cyc ky manh va doc hai, chi tdn tai &
moi trudng nudc va tu hoai; tudi tho cla ching rdt ngdn (tudi tho ciia ‘0, 1a 2ps), khong c6
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mdt loai enzym dic hiéu nio c6 thé xic tdc phin dng chuyén héa ching. Ching 1 mdt
trong nhitng tdc nhin cia phdn Ung oxy héa khit diy chuyén tao ra hang loat g&c ty do c6
lién quan dén bénh tat. Do d6 néu ha thdp ndng dd O, ngay tit dau, cdc dang oxy hoat dong-
gdy doc hai nhu ¢OH va 10, khéng con kha ning hinh thanh [2], [5], [10], [11], [20].

Su bi&n ddng bt thudng clia hoat d6 SOD trong t€ bao ¢4 lién quan dén sy phdt sinh
va phdt trién ctia mot s& bénh hiém ngheo nhu: bénh xd cing phdi, bénh Down, tai bién
mach méu nio, ung thy, viém nhiém.

Phan loai: Dya vao sy ¢6 mit clia cdc ion kim loai & trung tdm hoat ddng ctia SOD.
Ngudi ta phan SOD thanh ba loai: nhém enzym Cu,Zn-SOD va Mn-SOD tdn tai trong t&€ bao
¢6 nhin cdia sinh vat hi€u khi; Cu,Zn-SOD tdn tai trong nguyén sinh chét clia t€ bao va ciing -
tdn tai trong gian bao ciia t& bao déng vét bic cao. Enzym Mn-SOD chi tdn tai trong ty thé
ctia t&€ bao dong vét bic cao hodc trong nguyén sinh chét clia t€ bao nhan sd. Nhém Fe-SOD
ciing dudc tim thiy trong nguyén sinh chét clia t& bao nhén sd va cling dugc phat hién trong
nguyén sinh chit clia t€ bao sinh vat ky khi [9], [17], [20]. :

2. Tac dung ctia SOD

Goc superoxide Op” ton tai trong t& bao & ndng rat nhd dé loai triy nerng thanh phan
khong thyc hién ding chic ning cla ching trong t& bao, cic ADN bj t8ng hop sai, cic
protein c6 cAu tric sai 1&ch hoc di 4o héa. Khi lugng Oz duf thira ting cao d6t ngdt hodc
thudng xuyén s& gy nguy hai cho co thé, thé hién qua nhiéu bénh trang. Enzym SOD lam
nhiém vu gidi ddc cho t& bio nhung n€u du thira SOD bdm sinh thi mic b&énh Down.
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Hinh 1. Co ché gdy bénh bénh Down bdm sinh

Do nhiém sic thé thit 21 trong t& bao tif thdi ky bao thai c6 lugng gen Cu,Zn-SOD cao hon
s0 v6i bao thai binh thudng, vi vy c6 sy khong cén bing gifta hoat d§ SOD va catalaza;
hoat d6 SOD cao hon cd thé binh thudng do d6 cling sinh ra ham lugng H,0, cao bat thudng
da gay tn thudng t& bao than kinh ciia thai nhi, gAy nén bénh Down bam sinh [11], [20].
Bén canh d6, hé enzym SOD I ciing tham gia vio hé thdng chdng viém nhiém cho
co thé. Hoi ching viém 1a mot phin ng ty vé clia cd thé s6ng, nhim chong lai su tan cong
* cia vi khuén hodc cdc di vit nhd it bén ngoai xdm nhip vao cd thé hogc dugc sinh ra tif cd
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thé. Céc dang 6xy hoat dong eOH, Oy, H,0,, '0, dudc sinh ra tir bach cdu trung tinh da
nhén, 1am nhi€ém vy tiéu diét vi khuin hoic cdc di vat tir ngoai. Néu céc dang Oxy hoat djng
nay thodt ra ngoai mang bach ciu & ndng d6 cao thi gy ching viém. Ban than bach ciu ¢6
mot hé thdng cdc enzym SOD, glutation peroxidase, catalase, vitamin E... dé giit cho cdu
tric mang an toan [1], [5], [6].

Cdc nghién cifu trén thé gidi ciing cho thiy Hoat d6 SOD trong m4u, trong t& bao cd
th€ ngudi 1a mot trong nhitng tin hiéu bi€u hién bénh 1y ung thw: hoat d Cu,Zn-SOD gidm
xudng rat thap. Trong cd thé ngudi binh thudng , nhitng phdn ti¥ la duge tdng hop tir gen gay
bénh ung thu ludn ludn bi c ché tiéu diét bdi 0,7, do d6 mim mong ung thu bi tiéu diét.
Né&u hoat d ciia SOD va catalase khdng cin bing nhau, véi trudng hdp hoat d6 SOD gidm
xudng thi ham lugng O, sinh ra, tdn tai ¢’ ndng do cao s& giy lao héa mot s3 t€ bao cud md
gdy hién trang xd cing. P61 vdi nhitng trudng hgp nhiém phdng xa thi phan ti nudce trong t&
bao c6 thé bi phén tich thanh cdc gbc tu do eOH, giy tdn hai lio héa t& bao, gay bién di
ADN, hoic tao diéu kién cho gen ung thu hoat dong manh, cang lic cang c ch€ SOD. khi
d6 hoat dong clia chudi ho hdp trong t&€ bao ciing suy y&€u, him hugng O, sinh ra bi gidm
thdp khong thé tiéu diét tic nhin gdy ung thu. Viéc di€u tri'bénh ung thu dudc thuc hién
theo cdc hudng: '

_ Diing nhitng dudc chét c6 khad ning tao O,

_ Diing phéng xa d€ chuyén hod H,O thanh ¢OH d€ diét hoan toan t& bao ung thu

_ b4y manh phén tng Fenton d€ tao ra Iugng 16n 'O, dé & bao ung thu.

Phuong phdp xa tri chi tiéu diét cuc bd vung t&€ bao ung thu, han ché dudc su tdn
thuong viing md 14n c4n; trong khi phuong phdp héa dugc c6 thé tn thuong nhidu ving cla
cd thé. Vi vy ma da c6 nhiing phuong 4n dua trung tAm hoat dong Cu** ciia SOD hodc SOD
vao t& bao dé bdo vé t& bao lanh kip thdi chng téc hai dot ngot cui gdc Oy [7], [17], [20].

3.SU PHAN BO CUA SOD TRONG SINH VAT: ([81, [9]1, [121, [15])
Su phdt hién va nghién ciu vé enzym SOD Ia mét trong nhitng thing 10i 16n cda
Cong Nghé Sinh Hoc nita sau th€ kj 20, SOD da dugc nghién citu, phat hién thdy trong rat
nhi€u ngudn nguyén liéu tir vi sinh vat, dong vat va thuc vit. P&i vdi cd thé dong vit, SOD
da dugc x4c dinh ton tai trong cdc md ndi tang nhu gan, ndo, mau.
SOD dugc phdt hién ton tai trong t&€ bao clia mot s& lodi sinh vat nhu sau:
* Péng vit c6 xuong sdng
Nguoi (Cu,Zn-SOD, Mn-SOD c6 trong mdu, trong mé gan va ndo)
Bo (Cu,Zn-SOD trong mdu)
Chudt (Cu,Zn-SOD trong gan)
Ga (Mn-SOD trong gan)
Cd ludi kiém (Cu,Zn-SOD trong gan va ndo)
* Thuec vt
Dadu xanh (green pea) (Cu,Zn-SOD)
Mam lia mi (Cu,Zn-SOD)
Ddu thdn (kidney bean) (Cu,Zn-SOD)
Ngé (Cu,Zn-SOD, Mn-SOD).
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*Ndm moc
Fusarium (Cu,Zn-SOD)
Neurospora (Cu,Zn-SOD)

Pleurotus olearius (Mn-SOD)
Saccharomyces cerevisiae (Cu,Zn-SOD, Mn-SOD).
* Vi khudn hiéu khi

Azotobacter vinelandii (Fe-SOD)
Bacillus megaterium (Fe-SOD)
Bacillus stearothermophilus (Mn-SOD)
Escherichia coli (Mn-SOD, Fe-SOD)
Euglena gragilis (Mn-SOD)
Mycobacterium phlei (Mn-SOD)
Mycobacterium. sp. Strain Takeo (Mn-SOD)
Mycobacterium lepraemurium (Mn-SOD)
Mpycobacterium tuberculosis (Fe-SOD)
Paracoccus denitrificans (Cu.Zn-SOD va Mn-SOD)
Photobacterium sepiae (Fe-SOD)
Photobacterium leiognathi (Cu,Zn-SOD va Fe-SOD)
Pseudomonas ovalis (Fe-SOD)
Rhodopseudomonas sphroides (Mn-SOD)
Streptococcus mutans (Mn-SOD)
Streptococcus faecalis (Mn-SOD)
Thermus aquaticus (Mn-SOD)
Thermus thermophilus (Mn-SOD)
Thiobacillus versutus (Cu,Zn-SOD).
* Vi khudn ky khi
Bacteroides fragilis (Fe-SOD)
Chromatium visnosum (Fe-SOD)
Clostridium thiosufatophilum (Fe-SOD)
Desubfoiaibrio desulfuricans (Fe-SOD)
Methanobacterium bergantii (Fe-SOD)
Methanobacterium bryantii (Fe-SOD)

4. PAC TINH, CAU TRUC PHAN TU CUA SOD

4.1. Piic di€m CAau triic cda Cu,Zn-SOD

Enzym Cu,Zn-SOD c6 Mg=31,7+32,7kDa, trung tdm hoat dong chta 1+2 nguyén t
gam Cu®* va mot lugng nguyén ti gam Zn* tuong ty, lién k&t vdi chudi polypeptit xodn kép.
Loai Cu,Zn-SOD tdn tai trong bio tudng ¢6 Mg=135kDa, s& bao gbm hai chudi polypeptit
xo04n kép (4 chudi don) va chita 2+4 nguyén tit gam ctia mdi loai ion Cu** va Zn**. Do d6 tiy
ngudn nguyén liéu ma c6 thé ton tai 2 hoic 4 nguyén ti gam Cu®* va cla Zn®* trong chudi
polypeptit. C4c thi nghiém khdo sdt vé cdu triic khong gian ciia SOD cho thdy: :
- M&i ion Cu?* lién k&t v4i nitd imidazol ciia 4 histidin, va mdi ion Zn®" lién k&t v6i nhém
imidazol ctia 3 histidin va mdt g6c COO- cla axit aspartic.
- Ton Cu?* giff vai trd quan trong trong cd ché xiic tdc trao ddi dién t ciia enzym, Zn** chi
giff vai trd phu trg cho sy bén vitng cda trung tdm hoat dong.
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- Ion Cu** va ion Zn* lién k&t mot cdch chit ché véi chudi polypeptit va c6 vi trf gin nhau.

- C4 2 ion Cu** va Zn®** ¢6 thé chuyén ddi thuin nghich vi tri cho nhau trong trung tim hoat
dong cia enzym.

- Enzym Cu,Zn-SOD bi v6 hoat bdi mudi cyanua va bdi H,0,.

Trinh tu sdp x€&p cdc axit amin trong chudi-polypeptit cia SOD 14 nguyén nhin clia sy khdc
nhau vé dd bén ciing nhu mot s8 dic tinh cia SOD, dudc chi€t xudt tif cdc ngudn nguyén
li€u khac nhau [10], [11]. _

Chudi polypeptit don ctia Cu,Zn-SOD tif mdu bd ¢6 151 axit amin so sdnh véi trudng
hgp médu ngudi c6 153 axit amin, da cho thdy gilta chiing c6 125 axit amin tuong dong vé vi
tri sdp x&p; dat mic do ddng dang gifta chiing 1a 83%. Mic dd déng dang chudi polypeptit
gita Cu,Zn-SOD cia chugt so vdi ngudi dat 85%, cao hon trudng hdp gitta bd va ngudi; cé
130 trén tOng s§ 153 axit amin twong ddng vi tri sdp x&p. PO ddng dang cla trudng hdp
ngudi va lgn urdng tu nhu gilta ngu’m va chudt, dat khodng 84% vdi 128 axit amin tu’dng
dbng vi trf trén tdng s8 152 axit amin tdng s6 [15] [17]. :

Sy déng dang ctia Cu,Zn-SOD tir ngudn thuc vat va vi sinh vat so véi ngudi dat thap
hon trudng hgp tif ngudn dong vat so véi ngudi. Bip cdi cé tdng s6 151 axit amin, chi tudng
dbng dugc 79 axit amin so vdi ngudi, dat khodng 52%. Chudi polypeptit cud Cu,Zn-SOD cdc
loai ndm men ciing dat d6 déng dang khodng 55% so vdi ngudfi (c6 153 axit amin/mot chudi
don) [11], [13].

4.2. Pic Piém ciu triic ctia Mn-SOD va Fe-SOD

* Mn-SOD va Fe-SOD déu c¢6 Mg=42kDa, chudi polypeptit gdm hai chudi don (dime).

Thanh phan axit amin ctia chudi polypeptit ciia Fe-SOD va Mn-SOD thi tuong ddng nhau.
Ham lugng kim loai t6ng ciia Fe-SOD 13 2,1nguyén t& gam/mol dime, va clia Mn-SOD 13
1,5nguyén tif gam/mol dime. Chudi polypeptit clia Mn-SOD c6 thé & dang tetrame khi khu
trid trong ty thé t& bao dong vat hoic dang dime tit nguyén sinh chat ciia t& bao nhin sd [10],
[11]. | |
Trong qué trinh xtic tdc phan Wng loai trit Oy, trung tAm hoat d6ng xic tic Mn** clia Mn-
SOD chuyén thanh Mn®* va ngudc lai, ion Fe** § trung tdm hoat dong ctia Fe-SOD, ciing
chuyén thanh Fe’* va ngudc lai. Tinh chat chic ning clia Mn-SOD va Fe-SOD déu twong ty
v8i Cu,Zn-SOD, ngoai ra con c6 mot s6 dic tinh riéng [14], [19]:

* Nhém enzym Mn-SOD va Fe-SOD déu khéng bi v6 hoat bdi mudi xyanua.

* Fe-SOD bi t6n thit 50% hoat tinh trong dung dich 100-200pM NaNj , trong khi Mn-SOD
chi bi t3n that 50% hoat tinh trong méi trudng NaN; ndng dd 16n hon 100 ldn so véi trudng
hgp ctia Fe-SOD. '

* Ton Zn** dugc phat hién ton tai trong chudi polypeptlt cia Fe-SOD va Mn-SOD nhung
khong tham gia vao phdn @ng oxy hda khit hiy géc O,

* Mn-SOD, Fe-SOD va Hén hgp cla ching déu c6 ciing diém ding dién pI=5,3 va mot gid
tri phu 12 plphy) =5,0.

* Fe-SOD rit d& bi mét hoat tinh so véi Mn-SOD khi chudi polypeptit bi bién tinh.

5.SU CAN THIET CUA VI KHOANG Cu*?, Zn?, Mn®*_ NGUON CUNG CAP

Nghién ctfu cla Disilvestro R.A. (1989) vé dnh hudng cia Cu®** d&€n hoat d6 cia
SOD trong hong cdu clia chudt dd cho thdy: Tic dong clia kim loai ddng dén hoat do
SOD:khi cd thé bi thi€u lugng Cu?*, thi hoat dd cling nhu ham lugng SOD trong t&€ bao
gidm, dén d&n sy 130 héa hu hoai t& bio. Jon Cu** tic dong ting hoat do SOD trong t& bio
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ctia nhitng co thé thiu Cu®*, va khong c6 tic dung d8i vdi co thé c6 ddy di Iugng Cu®*
[13], [15]. R :

SOD trong hdng ciu ciia chudt bi thi€u lugng Cu®* trong khiu phin in (4,9U/mg
hdng ciu), c6 hoat dd chi biing 38% so vdi chudt dugc cung cip diy dii ham hugng Cu®
(12,6U/mg hdng ciu). Sau khi dudc tiém mdt Iugng khodng 15% Cu®* trong huyét thanh, thi
hoat do SOD ting 1én dén 83% ciia trudng hop chudt dudc cung cdp ddy di lugng Cu®*. Céc
thi nghiém nay ciing cho thdy Cu** dudc cung cAp vio mau khéng 1am ting Iugng hdng cdu,
ma di ]am ting hoat dd SOD 1&n 63% trong 4 gid; ngoai ra thi Cu®* thira khong dnh hudng
1én héng cdu ciing nhu hoat dd SOD ciia chudt dugc cung cdp diy di lugng Cu®*. Hoat do
SOD ciia t& bao hong cdu tré cao hon t€ bao gid 22%; trong trudng hdp thi€u ham lugng
Cu®*, thi hoat d6 SOD nhu nhau trong ¢ 2 loai t&€ bao (4,4Ul/mg hdng ciu), khi dugc cung
cdp Cu** thi hoat d6 SOD ciia chiing ting 1&én nhu nhau dat 56%. Thi nghiém trén chudt ciing
¢6 kha niing cho k&t ludn gan tuong ty ddi véi ngudi [19], [20]. :

* Nghién ctu cua Sali M.L., Day E.D. va Crapo J.D. (1978), vé tinh chit cia Mn-SOD
& gan chudt di k&t ludn: Cdc ion kim loai héa tri Il nhu: Co®*, Ni**, Zn®*, Fe** va Cu** ¢6 thé
canh tranh vdi Mn?* cia Mn-SOD gay gidm hoat tinh. C4c kim loai Co**, Ni** va Zn** nay
s& thay th&€ Mn**, ngin can sy hdi phuc hoat tinh ctia enzym. Ti€p d6, nghién cifu cia
Borders C.L.Jr., Horton P.J., Beyer W.F.Jr., vé su thay th€ héa hoc ‘ctia Fe?* vao Mn?* trong
Mn-SOD tit ngudn E.coli (1989) da c¢6 k&t luan: Fe** sau khi thay th€ Mn*" thi cang tao
thuan 1¢i cho sy lién k&t cud Fe’ [10], [11]. |

Nhitng nghién cifu trén ta ¢6 thé thay ring ddi vdi trudng hgp t€ bao gan ngudi thi
Mn-SOD hién dién trong c4 nguyén sinh chit va ty thé, c6 téng hoat do khodng 50% hoat do
SOD t8ng; do d6 khi bi nhi&m kim loai ning nhu Fe**, Co*, Ni**, Zn®*, Pb*" ... thi hé thong
enzym SOD trong gan bi thodi héa gdy gidm chifc ning gan do sy thay th& cla cdc ion kim
loai nay d6i véi Mn** clia Mn-SOD, 12 mét trong nhitng nguyén nhén dua d&én mic bénh
hiém ngh&o [10], [20]. :

C4c nghién citu ciing cho thdy ting ngudn kim loai Cu®*, Zn*, Mn** r't cin thiét cho
sitc khde con ngudi dé€ tdng hgp nén hé enzym SOD bdo vé t& bao; chiing ¢ thé dudc cung
c4p hoan toan cho cd thé ngudi qua con dudng thuc phAm ty nhién bdi nguén SOD 't dong
vat, thuc vat. Thuc phdm con tuoi sdng va thuc phdm dugc ché bi€n tit ngudn sinh vat khde
manh, tudi tot, s& cung cip cho cd thé ngudi nhitng vi lugng khodng ¢6 hoat tinh sinh hoc
quy gid Cu®*, Zn**, Mn*", gitip cd thé tdng hgp nhanh chéng cdc enzym gidi ddc Cu,Zn-SOD,
Mn-SOD so véi trudng hdp thuc phim duge ndu chin hodc tif ngudn nguyén liéu di 1o héa,
bénh tat, khdng tuoi s6ng. Cac trung tdm hoat ddng ctia SOD trong t& bao thuc pham sau khi
bi tdch khdi chudi polypeptid theo mau d&n t€ bao va mo, duge tdng hgp thanh SOD ciia co
thé mot cdch nhanh chéng, &n dinh lugng SOD gitip cd thé dé khang bénh va chéng ldo
héa. Do d6 vé mit dinh dudng ching ta sit dung nhiéu rau qué tudi song va thuc pham niu
vita chin s& bd dudng ,t6t hon so v6i thuc phdm ndu qué chin. M6t trong nhitng van dé dinh
dudng higu qua 1a cung cdp vao cd thé liéu lugng thich hop cdc khodng vi lugng mang dic
tinh sinh hoc nht Cu®*, Zn*; nhu vy ham lugng Cu®* dua vao cd thé phéi & liéu lwgng thich
hop v6i ham Iugng Zn** d€ cé thé k&t hgp tao thanh trung tim hoat dong ctia SOD trong cd
thé.

Cdc nghién cttu (Prasad 1976), Food additives. edited by Lrry Branen, Michael
Davidson P. and Seppo Salminen) di cho thay: chat khodng vi Iugng c6 dic tinh sinh hoc tiY
ngudn d6ng vit tot hon tif ngudn thyc vat, cdc ngudn thdy hdi sdn nhu so bién, gan, diu,
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ndm (theo tai lidu trén) chita ham lugng cao Cu®*. Nhung bén canh d6, thitc n tit ngudn
dong vat hi€m dudc st dung tudi s6ng nhi rau qud, nhung d&i véi thue vat lai c6 diéu mau
thuiin 12 chét xd thuc vAt c6 tinh ngin cdn sy hdp thu Zn**. Do d6, vé6i ti 18lugng nguyén tl
gam Cu**/Zn** ~1 trong c4u trdc phén t& Cu,Zn-SOD, nhung lugng Zn** cin thiét dwa vao co
thé ludn 16n hon lugng Cu®*, gdp 7,5 14n, d& ba tri cho nhitng that thodt do bi tc ché hap thu
[15], [20].
Tiéu chudn khodng cn thiét dua vao co thé ngudi hing ngay dudc quy dinh tai M§:

Vi khodng Cu®* =2mg/ngay/ngudi

Vi khodng Zn** =15mg/ngd y/ngudi
Riéng Mn**dudc quy dinh ludng s& dung hang ngay (quy dinh bdi National Reseach council
1980):
0,5+0,7mg/ngay va 0,7+1,0mg/ngay d6i vdi tré em tir 0+5 tudi va 0,5+1 tudi
2,5+5mg/ngay thi bdo ddm an todn va diy di cho ngudi I6n

Thuc phim ché& bi€n dd va vin st dung cdc phu gia cé ban chi't vd co hodc hitu ¢ dé
cung cdp cdc vi khodng Cu®*, Zn**, Mn*" nhu: CuSOy, gluconat ddng, ZnCl, , ZnO, ZnSOy,
Gluconate k&m, Zn methionine sulfate, MnCl,, Mn SO4, MnO, Mangan Glycerophotphat,
mangan gluconat, mangan citrat, mangan hypophotphic [21].

6. KET LUAN

Nhitng k€t qud nghién cttu sinh hoc vé tinh chi't, cdu tric chifc ning cia SOD di dua
dén nhitng #ng dung thi€t thyc cho nganh céng nghé thuc phdm, gitip ching ta ¢ thé cin
biing hop 1y khdu phdn #n, ty ddm bio stic khde chdng bénh tit, nha sin xuit thuc phim
phéi quin tri chat lugng sdn phim theo tiéu chudn, sti-dung phu gia véi Iy do chinh d4dng,
theo tiéu chudn, va cin bing li€u Iugng ching mot cich hgp Iy dé dem lai 1di ich cho ngudi
tiéu dung. T4t ca nhitng nd luc nghién citu 1y thuy&t, nghién cifu thuc nghiém, nghién citu
itng dung, xdy dung hé thdng tiéu chudn chit lugng thuc phim, 4p dung cic hé théng quin
tri chi't lugng sdn phdm thyc phdm, § thitc tr bdo vé& va su cap nhit ki&n thic clia ngudi tiéu
diing nhim dem lai 1¢i ich chung 13 bdo vé sitc khde cdng dong, mdt trong nhitng hiéu qua
16n cho sy phat tri€n xd hoi.

ANTIAGING ENZYME SUPEROXIDE DISMUTASE AND THE
IMPORTANCE OF Cu*, Zn**, Mn** TO HUMAN HEALTH

Dong Thi Anh Dao

ABTRACT: Superoxide dismutase (SOD) and catalase which are unique among
enzymes can make the cellular detoxification of oxygen respiring organisims. Enzym SOD
serve the purpose of muting the toxicity of molecular oxygen by catalytical scavenging the
superoxide-free radical Oy with which some diseases can be caused. The maintenance of
stable activity of intracellular Cu,Zn-SOD and Mn-SOD in human body has a relationship with
the supplied bio-active minerals of Cu®*, Zn** and Mn** by the nutrition from natural food
sources and food additives.
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