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XU LY O NHIEM MOI TRUONG
BANG CHE PHAM VI SINH EM VA ENZYME

TREATMENT OF ENVIRONMENTAL POLLUTION
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TOM TAT: Cdc nha khoa hoc hién nay di va dang nghién ciru, ting dung vdo thiee tién nhiing
phirong phdp vi sinh va enzyme c¢6 tac dung nhanh, ddc thiy @é xir 1y va da cé nhitng thanh céng va
hiéu qua nhat dinh. Nhitng ché pham vi sinh, enzyme nay ¢6 kha nang phdn gidi hodc chuyén héa
cac chat thai 6 nhiém thanh cdc san pham dé phén gidi va chuyén thanh cdc san pham sir dung tot
cho nong nghiép hodac cho cac muc dich cong nghiép khac.

Tir khéa: chdt thai 6 nhiém; ché phiam vi sinh; ché pham enzyme.

ABSTRACT: Currently, scientists have been researching and applying microbiological and
enzymatic methods that are fast and specific for treatment and have achieved certain success and
effectiveness. These microbial products, enzymes are capable of breaking down or converting
contaminated wastes into easily digestible products and converted into products of good use for

agriculture or other industrial purposes.
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1. PAT VAN DPE

Hién nay méi truong bi 6 nhiém biéu hién
& nhiéu dang khac nhau nhu: 6 nhiém khéng khi,
6 nhiém ngudn nude, 6 nhiém dat tir cac chat thai
(chat thai cong nghiép, chét thai sinh hoat, chit
thai y t), 6 nhidm tiéng 6n, 6 nhiém ngudn nhiét,
va 6 nhim phoéng xa... [12]. C6 nhidu phuong
phap xir Iy 6 nhiém moi truong [5]. Nhing
phuong phap nay van con nhitng han ché nhat
dinh vé chi phi cao, thoi gian xir 1y 14u, trang thiét
bi phirc tap... Nhiéu phuwong phép vi sinh va
enzyme di duoc nghién ctru, ing dung trién
khai, dem lai nhitng két qua kha quan va dang
la dinh hudng cho nhitng tmg dung mdi nay. Noi
dung ciia bai viét dudi day s& cho thiy nhimg dinh
huéng vé xir ly 6 nhiém moi truong hién nay.
2. NOI DUNG.
2.1. Nhitng quan diém vé xir Iy 6 nhiém [4]
2.1.1. Theo quan diém ciia cong nghé méi truong

Pé xur 1y chdng 6 nhiém méi trudng, cic
nha khoa hoc vé céng nghé méi trudng da xur
dung nhiing bién phép truyén théng co ban
nhu: x1r ly co hoc; xtr Iy hoa hoc; xt 1y 1y hoc;
xtr 1y sinh hoc véi cac bién phap: 1) Chén lap:
day 1a bién phap cd dién, lau doi, don gian
nhung tén dién tich, thoi gian xir 1y 1au, c6 mui
héi thdi do nudc o i, sinh ra nhiéu chat doc hai
(CHa, HzS, NHs...) gdy 6 nhidm dét va ngudn nudc;
2) Dét: day 1a bién phap tam thoi khi luong phé
thai qua nhiéu, bién phip nay c6 thé giy o
nhiém khong khi, hiéu ung nha kinh, gy hai
strc khoe, anh huong dén ho hap, tén nguyén,
nhién liéu dé ddt; 3) Bién phép sinh hoc: day l1a
bién phap hitu hiéu nhat, ding cong nghé sinh
hoc phan giai cac chét thai. Tuy nhién, trudc
khi xtr Iy can phan loai chét thai rin vi nhiéu
chat thai rat khé phan giai boi bién phap sinh
hoc nhu nhua, thity tinh, go...
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2.1.2. Theo quan diém ciia cong nghé sinh hoc

Dé xir 1y chdng 6 nhiém méi truong, cac
nha khoa hoc vé cong nghé sinh hoc da sir dung
nhitng bién phap vira chng 6 nhiém, vira dung
cac k¥ thuat sinh hoc, cong nghé vi sinh, cong
nghé enzyme tic dong dé tao ra cac san pham
méi tir cac phy phdm va chét thai. Nhiing quan
diém vé giai phap nay trong thoi gian qua da
dem lai nhiéu két qua kha quan trong thuc té
ctia doi song xa hoi nhu xir Iy phu phdm cac
nha may thuc pham [8], [11].

2.2. Co s6& khoa hoc ctia cong nghé vi sinh
trong xir Iy 6 nhiém méi truong [1], [10]

Vi sinh vat phan bd rong rii trong tu
nhién, 12 nhimng sinh vat rat nho bé, c6 mit &
khip moi noi, c6 nhitng hoat dong sinh 1y
phong phti va da dang hon bét ky loai sinh vat
nao khac. Vi sinh vat c6 tinh chét, ciu tao gian
don, ddng nhat vé hinh thai, phong pha vé loai
hinh va ching dugc sir dung trong nhiéu linh
vuc nghién ciru khac nhau. Trong sd cac vi sinh
vat, ¢6 nhiéu loai co gia tri 16n nho viéc san
sinh cac chat c¢6 hoat tinh sinh Iy nhu men, chét
khang sinh, acid amin va vitamin. Véan d¢ trao
ddi chét cua vi sinh vat dic biét quan trong bdi
vi trong thién nhién ciing nhu trong thuc tién,
con nguoi, vi sinh vét gidng nhu thude thir hoa
hoc sbng. Vi sinh vat tiép nhan thic in qua
mang té bao. Dya vao ngudn gbc Cacbon (C), vi
sinh vat dugc chia thanh 2 loai: 1) Vi sinh vat tu
dudng: ngudn C lay tir COz; 2) Vi sinh vat di
dudng: ngudn C 14y tir cac hop chét hitu co.

Tat ca cac hop chat hiru co tir chét thai déu
¢6 thé bi phan hay sinh hoc, mirc do khac nhau
tly vao dic diém va thanh phan cia vi sinh vat.
Céc chit hitu co bao gdm: 1) Chét hitu co d&
phan huy; 2) Chit hitu co kho va chdm phan hay;
3) Chat hitu co khong hodc rat cham phén huy.
2.3. Phwong phap u xir Iy chit thai rin
(phwong phap i chit thai hiru co) [12]

2.3.1. Bin chit va muc dich qud trinh i

Cac chét thai hitu co: bun thdi (nha may

duong), rac sinh hoat, chit thai thuc phém (ba mia,
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b ruou, phan gia suc, chat thai nong nghiép...).
Phuong phap U chat thai hitu co la mot qua
trinh phan giai sinh hoc va én dinh co chét dudi
diéu kién nhiét d6 cao, do cac vi sinh vat ua
nhiét gy ra dé tao san pham bén viing cudi
cing. Ban chit ciia quéa trinh duge thuc hién
boi ca hai nhom vi sinh vat: wa 4m va wa nhiét
dé bién ddi cac chat trong chét thai hiru co va
lam on dinh cac chat hitu co trong d6. Tir 2
khai niém trén, cac nha khoa hoc cho réng ban
chat ctia qua trinh 1a gidng nhau, déu do vi sinh
vét gdy ra, nhitng san pham cudi cung da duogc
phan giai va 6n dinh. Muyc dich qua trinh u Ia
giai phong phan 16n cac chét vo co ra khoi cac
chét hitu co 6n dinh va tiéu diét cac vi sinh vat
gdy bénh, lam cho chét hiru co chuyén thanh
phén bon cé gia tri cao, ham lugng mun N, P,
K chét khoang dé st dung cung cép dinh dudng
cho cay. Sau khi i, cay d& hip thu vi da chuyén
thanh cac chat vé co NOg, POy, Ca?*, Mg%,
hodc mot s chat khong bi rira trdi khéc.
2.3.2. Cac phdn irng sinh héa xdy ra khi v [7]
Qua trinh 1 1a qué trinh sinh hoc, tao mun
6n dinh, thuc hién boéi hdn hop vi sinh vat (vi
khuén, ndm soi, xa khuin (Actinomyces)). Cac
vi khuan wa 4m xuét hién trudc, khi nhiét do tang,
cac vi khuan wa néng phat trién manh cing véi
cac ndm mdc ua nong (cham hon sau 4-5 ngay).
Khi nhi¢t d dat 65-70°C cac ndm méc, vi khuan,
xa khuan chét, chi con mot s6 ¢ dang bao tir ton
tai va mot s6 xa khuan tao thanh mang tréng o
trén bé mat. Vi khuén wa nhiét phan 16n 1a Bacillus
spp. déng vai trd quan trong trong su chuyén
hoa protein va cac hop chat Cacbon. Su phat
trién cuia vi sinh vat khi 0 trai qua 3 giai doan:
giai doan dau cac vi sinh vat bat dau lam quen
voi moéi trudong; giai doan vi sinh vat ua am
phat trién manh (chu yéu 1a vi khuan); cubi
cung la cac vi sinh vat ua nhiét d§ cao phat
trién; vi sinh vat gay bénh bi ti€u diét. Cac phan
(g cua qua trinh dién ra theo so do sau:

NH," + goz Nitrozomonas NO,” +2H" + H,0 (1)
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NO,” + %Oz Nitrobacter NO,™ (2)

Tu (1) va (2):
NH, + 20, — NO,” +2H" + H,0 (3)
Trong t bao vi sinh vat cling xay ra phan img sau:
NH," + 4CO, + HCO,  + H,0 — C,H,O,N +50, (4)
Két hop (3) va (4):
22NH," + 370, +4CO, +HCO, — C,H,0,N + 2INO; +20H,0 + 42H"
2.3.3. Cdcc phuong phdp xiv bj chit théi hitu co'[4], [12)]

1) Nhém phuong phéap hao khi: U hdo khi
dang cdu tiéu: chét thai dugc chuyén vao mot
ham cau c6 do déc, kich thude day 3x1 m, cao
1 m. Khong khi cung cap qua 1 6ng dan tir trén
xudng. Sau khoang 3-4 thang, chat thai trong
ham cau di dwoc phan hay; U hdo khi c6 dio
trén: chat thai tir nha may dugc @ thanh khéi
kich thudc dai 13-15m, rong 3m, cao 1,5m.
Thoi gian u 20-40 ngay hodc 1au hon.Thoi gian
dao tron: 1 tuan/lan (tha cong) hodc 1 ngay/1lan
(co gi6i). Nhiét do giita khéi u khoang 65°C. Trong
qua trinh 1 ¢6 thé tron thém canxi; U cé 16 thong
khi: Chat thai dugc tap trung thanh khéi 1 kich thude
2x2x0,5m. Gitra khéi 4 dat cac dng tre thong
khi ty nhién (khong can dao tron). Thoi gian 60
ngay tré 1én. Trén mit c6 thé phii rom ra, min cua;
U ¢6 thoi khi: Chat thai dugc tap trung thanh
khéi u kich thudc 12x6x0,5m. Duéi day c6 hé
théng phan phdi khi dan tir may nén khi dén
khdi 0 phia trén.

2) Phuong phap yém khi: ham cau yém
khi: ham duoc dao sau dudi dét, co 1, 2 ngin
(giéng nhu hé xi tu hoai). Thoi gian G khoang
2-3 nam phai hit mot lan. Pay 1a phuong phép
1én men yém khi don gian nhat; Chén 1 chdt
thai hitu co: Vi sinh vat yém khi phan giai thoi
gian dai 2 nim. Uu diém cta phuong phép nay
1a dé thuc hién, chi phi thip. Nhuoc diém 1a tén
d4t, kho kiém soat 6 nhiém moi truong. Pé khic
phuc: Nguoi ta dat cac tam 16t dudi day, thu nude
1o 1i tir chét thai dem xur 1y riéng; Sén xudt biogas:
phuong phap yém khi xir Iy cac chét thai (phan
hiru co, cac trai chin nudi) c6 thé thu hdi duge
khi CH4 (methan) lam khi dét, thap sang. ..
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24, Sirdung ché pham EM (Efective Microoranisms) [10]

Ché pham (EM con goi 1a EM1, AMO) la
mot cong dong cia cac vi sinh vat c¢6 ich, do
giao su Teruo Higa (Nhat Ban) tao ra nam 1978
tai Truong Pai hoc Tong hop Ryukyus, Nhat Ban.
Ché phdm EM c6 tir 80-125 vi sinh vat khac
nhau, bao gdm cac loai vi khuan (quang hop, cb
dinh dam, lactic, acid acetic), cac loai xa Kkhuén,
nidm men va nim soi... Chung duoc lga chon
tr moi trudong tu nhién phat trién manh, c6 kha
ning canh tranh véi cac vi khuin gdy bénh
trong hé sinh thai vi sinh. Cac loai vi sinh vat
trong EM c6 thé séng chung v&i nhau trong hé
sinh thai dong vét va hoa dong véi nhau vé tinh
chit sinh 1y. Tac dung ctia EM: V& ban chét la
mdt oxy héa manh, tao ra kha nang cdng hudng,
do cac vi sinh vt hoat dong, chiing c6 kha nang
chiu dung cao, dé thich nghi voi diéu kién séng
va o thé chéng duoc sau bénh. Néu dung lién tyc
EM, ty 18 sdu bénh hai cdy trdng giam xudng.
Nguyén ly cua n6 dua trén viéc hoat dong cua vi
sinh vat. Tir d6 tao ra cac cht chdng oxy héa nhu
inositol, ubiquinone, saponin, polysaccharide phén
tir thip, polyphenol va cac mudi chelate va tao ra
cac enzyme phan giai khac. Ngay nay, ché pham
nay dugc sir dung rong rai trong cac cong nghé
thyc pham, 1én men ciing nhu céc linh vyc sinh
hoc thuc tién khac.

Trén thuong trudng, ché pham vi sinh EM
gbc ¢6 2 loai: EM gbc dang dich (ché pham EMGRO)
va EM gbc dang bot (Men vi sinh EMZEO) va cac
ché pham EM2; Ché pham EM5; EM Bokashi;
Ché pham EM thao duoc; Ché pham EM théao moc.
Dung dich EM géc 1a chat l1ong c6 mau nau vang
voi mui d& chiu, ném ¢ vi chua ngot. Bo pH <3,5. Béo
quan EM1 ¢ nhiét d¢ binh thuong, on dinh, tranh
anh sang tryc tiép ctia mat troi. Thoi gian bao quan
trong 12-18 thang. Néu thiy trén bé mit c6 16p
vang moéng mau tring khi bao quan, 16p vi sinh
vat ndy khong cé hai khong anh huong dén
chat lwong san phdm.

Co ché hoat dong cua cong nghé ché pham
sinh hoc EM la trong mdi diéu kién phu hop
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(hao khi hodc yém khi) s& kich hoat hé sinh thai
vi sinh vat hitu ich phu hop. Céc vi sinh vét nay
¢6 sin trong ché phim, hoat hoa nhanh chong,
xt ly moi truong hi€u qua: 1) Phan giai nhanh
cac chat thai hiru co gdy 6 nhiém méi trudng:
c4c vi sinh vat trong ché pham sinh hoc EM tiét
ra cac enzyme song (protease, lipase, amylase,
cellulase...) phan giai cac chat kho tiéu trong
rac thai hiru co, thanh cac chat d& tiéu. Chinh
co ché tac dung manh mé nay, EM st dung u
phan chudng (lgn, bo, ga, vit...), banh dau, dau
tuong, ba dau nanh, u ca... lam phan bon cho
cdy trong; 2) Giam mui hoi thdi cua rac thai,
phan trong cac trai chan nuéi. Céac vi sinh vat
trong EM wrc ché, tidu diét cac vi sinh vat giy
mui, gy bénh thong qua cac con duodng, canh
tranh dinh dudng, khong gian sbng, 14y s6 lugng
chén ép, hoic tiét ra cac chat co kha ning wc
ché va tiéu diét (chat khang sinh).

Mot sb vi sinh vat trong men vi sinh EM ¢6
khé ning sir dung cac khi thdi trong rac thai (mercaptan,
H2S, NHs, hop chat nito...) 1am thirc an dé sinh
tong hop cac chit khac, do vy EM loai trir mui
héi thdi nhanh chéng. Vi du mét thi nghiém tai
Sa Péc cua 15 hd chan nudi 675 con heo. Dung
1 1it EM pha 500 lit nuéc phun cho dién tich
chudng trai moi trudng 500 m2 Két qua sau 3
ngdy giam dwuoc 70% mui hoi, sau 7 ngay hét
mui hoi. EM u phé thai néng nghiép, 1am phan
hiru co cho cdy trong hap thu, xir Iy nudc thai
chan nuoi, giam céac chi tiéu hoa ly, hoéa sinh
ctia nude thai trong trai chin nudi. Co thé dung
EM phun thudng xuyén quanh chudng trai hoic
nhitng khu vyc ¢6 mui hoi. Phan chudng khi o
¢6 thé phun EM lam ting qué trinh phan gidi
chat hitu co, phan toi x&p hon, it doi, bo. Céac loai
nudc thai duoc xir Iy bang cong nghé vi sinh, bd
sung EM ngay tir giai doan dau ciia hé thong xur
ly thong thuong, s& thuc ddy qua trinh va ting
cuong hiéu luc xtr Iy cua hé thdng, ca dang yém
khi va hao khi. Hau hét tit ca cac vat nuéi thuy
san (tom, ca, de, éch, lwon)... déu da dugc tng
dung ché pham EM dé xir Iy méi trudng ao nuéi.
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2.5. Sir dung ché pham enzyme [2], [3]
2.5.1. Enzyme la gi? [9]

Enzyme 1a mdt loai protein dugc sinh vét
tong hop nén va la chit xtc tic cho cac phan
{mg sinh hoc. Enzyme duoc tao ra trong té bao
sinh vat. Qua trinh trao d6i chat trong dong vét
va thyc vat khong thé thiéu sy c6 mit cua
enzyme. Py 1a 1y do enzyme rat than thién voi
modi truong. Protein enzyme luon di cung cac
loai protein khdng phai la enzyme va vi¢c tach
enzyme sach 1a viéc v cung kho day chinh Ia
1y do san pham enzyme c6 tinh ddc quyén cao.
Phuong phéap xir Iy bang enzyme c6 thé coi la
trung gian giita nhitng phuong phép truyén
théng co hoc, 1y, hoa hoc trudc diy. Phuong
phap xir 1y bang enzyme so voi phuong phap
xt 1y thong thuong cé nhitng wu diém sau:
dugc ap dung ddi vai cac hop chit sinh hoc kho
xtr ly; tac dung & ca ving ndng d6 chét 6 nhiém
cao va thip; mot s enzyme riéng biét co tic
dung trén pham vi pH trai rong, nhiét do va do
min cao; khong gdy ra bién dong bat thuong;
khong can tré , pha v can bang sinh thai.

2.5.2. Nguén enzyme ldy tir diu?

1) Tir dong vat: chu yéu lay ra tir cic co
quan tiéu hoa cua dong vat (1874 Hansen ldy
Enzyme tir bao tir clru). Viéc nay mau thuan
v6i muc dich cua chian nudi;

2) Tu thuc vat: Enzyme Amylase thu duoc
tir cac hat thoc, dai mach, mot sb hat ngii coc
sau khi nay mam; tir cac trai cdy: qua du du co
chira enzyme papain, qua dira c6 chlra enzyme
bromelin, qua sung c6 chira enzyme ficin;

3) Tir vi sinh vat: mot sd vi sinh vét nudi
cdy trong nhitng méi truong thich hop dé thu
hdi enzyme. Phuong phap nay ré tién, quy mo
16n, téc @6 nhanh, thyc hién twong d6i dé dang
trong qua trinh 1én men.

2.5.3. Cdc loai enzyme trong sin phim [6], [9]

1) Cac enzyme peroxidase: trong sb céac
enzyme peroxidase, Catalase (ky hiéu EC
1.11.1.6) xuc tac phan Gng dac hiéu phan huy
H,0,. Catalase c6 thé phan huy formaldehyde,
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formic acid va alcohol 13 nhiing chit doc hai
v6i moi truong, dugce thai ra trong nudc thai
clia cac nha may ché bién sita, pho mat hoic
cac nha may dét, soi. Catalase vi khuén c6 tac
dung tich cuc trong viéc pha htiy ching. Lignin
peroxidase la mdt enzyme oxy hoéa manh, cé
kha nang phéan giai Lignin 1a mét trong céac
polysaccharide ctua thanh té bao cua thuc vat;

2) Cé&c oxidase thudc cac phan 16p oxidase
EC.1.1: Enzyme nay xuc tac phan ung dac higu
la phan ung oxy hoa L-galactono-1,4-lactone
thanh L-ascorbate L-galactonolactone oxidase
tir nAm men Candida norvegensis c6 thé dugc
dung dé bién galactose tir qué trinh thiy phan
lactose trong dich sita chua thanh axit L-
ascorbic. Enzyme nay da duogc thir nghiém xu
1y nudc thai ciia nha may ché bién sita;

3) Nhom lipase: trong qua trinh bao quan,
ché bién cic néng san, thyc phiam co chua
nhiéu chét béo, qua trinh phan giai cht béo xay
ra s& tao thanh cac san pham 1a peroxy,
hydroperoxyt, xeton, cic axit béo bac thap va
mot sé san pham trung gian khac lam cho san
pham c6 cac mui hoi, khét, vi ding va c6 kha
nang gay ddc. St dung cac enzyme thuoc nhom
nay s€ khir dugc cac mui, vi néu trén, gilt cho
chit lugng san pham khong bi anh hudng;

4) Nhém protease: khtr cac chat dam, giam
thiéu cac qua trinh bién doi protein, acid amin.
Céc qua trinh nay s& tao ra mot sd chét doc cho
thyc phdm va moi truong (H.S, Caraverin,
Putresin...). Protease thugc nhém enzyme thiy
phan protein dugc st dung rong rai trong cong
nghiép thuyc pham, trong ché bién ca va thit.
Protease c6 thé thity phan cac protein c6 trong
chét thai, dé san xuét cac dung dich dac hoac
cac chét ran kho c6 gia tri dinh dudng cho ca
hodc vat nudi. Protease thuy phéan cac protein
khong tan dugc st dung dé tan dung cac phé
thai tir ngudn protein khong con tac nhan gy 6
nhidm méi trudng, dé xir 1y cac phé thai protein
ton dong trong cac dong chay thanh dang dung
dich rira troi khong con mui héi thdi. Vi du:
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Long gia cam c6 thé dugc coi 1a ngudn protein
cao, dugc hoa tan sau khi xur Iy véi NaOH, lam
tan bang co hoc va bing cac enzyme thily phan,
nhu protease thu dugc tir vi khuin Bacillus
subtilis tao thanh san phém c6 dang bot, mau
xam véi ham lugng protein cao c6 thé dugc sir
dung lam thic an.

5) Nhom cellulase khir cac loai chét xo:
Enzyme thuy phén cellulose dugc quan tdm do
cac enzyme ndy co kha ning thuy phan chét
thai chira cellulose, Vi du: Tir cdc chat thai nha
may gidy, cic san pham tir bot gidy va gidy co
thé thu ngudn ning lugng nhu ethanol. Dé pha
hity hoan toan cau tric ciia polysaccharide trong
cellulose can co cac cellulase voi nhiing tic
dong dac trung ri€ng bict. Vi vay, nudc thai cua
cac nha may gidy, cic co sd ché bién gd cac
xuong mdc, cac xuong san xuat may tre dan
déu chtra cac loai polysaccharide néu trén.
Ngoai cac enzyme néu trén, véi muc dich xur 1y
triét dé nudce thai loai nay, co thé su dung bd
sung thém mot sé enzyme khic dé phan hiy
cac polysaccharide khéc ngoai cellulose.

6) Nhom amilase (khir cac loai tinh bot):
cac enzyme nay c6 y nghia quan trong trong
viéc phan hily phé thai chira cic ngudn tinh bot
tr cac qua trinh san xuét ban, banh da, banh
cudn, ché bién néng san ngd khoai, san... Tir
cac phé thai luong thuc nay, nho cic amylase
c¢6 thé ding dé san xuét alcohol. Cac phé thai
lwong thyc chira tinh bot cta cac day chuyén
ché bién thirc an c6 thé san xudt mang bao goi
c6 tinh chat phan hiy quang hoc va sinh hoc. a-
Amylase trude tién dugc dung dé pha vo cac
phan tir tinh bot mach dai dé tao thanh nhitng
manh nho. Glucoamylase tac dung tao thanh
glucose thong qua qua trinh duong hoéa (hon
90% tinh bdt duge chuyén thanh duong). Glucose
duoc 1€n men thanh axit lactic nho ching vi
sinh vt san sinh axit lactic.

7) Nhom khtr mui amoniac (khir mui NHs):
khi amoniac 1am 6 nhiém khong khi, c6 thé sir
dung ché pham vi sinh EcoClean Septic dé xir
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ly bang cach d6 dung dich nay vao cbng, 18
thoat san cta nhitng nha vé sinh céng cong... la
mot trong nhitng bién phap hiéu qua.

8) Céac enzyme khac: Polyphenol oxidase:
la mét trong nhém enzyme oxy hod khir c6 kha
nang xuc tac cho cac phan tmg oxy hoa céac hop
chat phenol. Trong trung tdm hoat dong cta cac
enzyme nhém nay c6 ion Cu?* tham gia dé khur
ddc cac chdt mau nén dugc dung kht mau
nhudm vai; Cdc enzyme thuy phdn pectin:
Pectin 1a heterosaccharide ctia thanh té bao thuc
vat, ¢6 ciu tao mach dai tao nén béi cac don vi
monosaccharide, gdm céac lién két (1,4)-a-D-
galacturonic acid va cac methyl ester. Pectin la
thanh phan thuong gip trong rac thai. Khong
nhu cellulose, pectin kho phan huy. Vi vay,
phai tim dwoc cic chung vi sinh thich hop dé
giai quyét van dé nay. Nguoi ta di tach dugc
cac enzyme phan gidi pectin nhu Pectinase,
Pectinesterase;

9) Enzyme tham gia vao qua trinh khir doc
cic kim loai ning va chit hoa hoc giy doc:
trong nudc thai cong nghiép, cac chat thai rin,
bun thai cua thanh phd, tim thdy mot sb chit
doc kim loai, thdm chi arsen giy 6 nhiém
nguén nudc sinh hoat & ndng thon Viét Nam la
mot thuc trang dang lo ngai da anh huong téi
strc khoe con ngudi dang 14 van dé thoi su, can
cép bach giai quyét. Cac dang arsen vo co rat
doc, véi lidu luong gay chét & nguoi 1a 100-200
mg oxy arsen. Viéc xir Iy nhiém doc arsen bang
phuong phép hoa hoc rat kho khin. Phuong
phap enzyme c6 thé khic phuc duoc nhirng khé
khan nay. Arsen ¢ dang hitu co it ddc hon dang
v6 co. Ngudi ta ¢ thé ding enzyme Arsenate
reductase (con goi la arsenite oxidase) (EC
1.20.98.1) hodc arsenate reductase (donor) (EC
1.20.99.1) (con goi la glutaredoxin), xUc tac cho
phan tng chuyén hoa Arsenite (h6a trj 1) rat
doc thanh Arsenate (hoa tri V) it doc hon. bé
loai bo chat Cyanua (HCN) thai ra mdi truong,
nguoi ta c6 thé ding enzyme Cyanide hydratase
(EC 4.2.1.66), hoac formamide hydro-lyase la
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mot enzyme c6 kha ning chuyén héa cyanide
trong nudc thai cong nghiép thanh amoniac va
formate thong qua mét budc phan ung.

2.5.4. Cic ché phiam Enchoice

Nong d6 ché pham Enchoice 1a 1:2000 dat
hiéu qua giét chét au trung 100% sau 2 gio.
Phuong phap phun xit 1én bé mit nudc: phun
xit 60 ml dung dich ché pham Enchoice ¢ ty 18
pha 1:600, hi¢u qua dat 93,67% sau 4 gio.
Enchoice 1a san phdm hiru co da ning, 13 cac
chét hoat dong bé mat hoat tinh manh va cac
nguyén to dinh dudng vi luong, san xuit tai
M7, str dung dé 1am vé sinh bé mat, téy rua,
khtt mui, kiém soat con trung nhé nhu rudi,
mudi, ve, bo, kién, vé sinh moi truong nodi
chung. Ché pham tuyét ddi an toan cho moi
truong va c6 thé phan hity 100%. Céc tc nhan
¢6 hoat tinh bé mit hay hoat dong bé mit 1a cac
chat hiru co, ¢6 tinh phan cuc manh va 1a thanh
phin co ban cta chit tiy. Cac chét co hoat tinh
bé mat ¢ thé gay ra sy 6 nhiém nghiém trong
khi & néng do cao. Vi du: Enzyme Alkylsulfatase
tir Pseudomonas C12B Pseudomonas putida hodc
tir Pseudomonas aeruginosa c6 thé lam giam
hiéu suét cac chit co hoat tinh bé mat. Enzyme
nay dic hidu véi cic gdc alkyl sulfate, co thé
phé hily hoan toan gdc alkyl sulfate, alkyl ethoxy
sulfate hodc aryl sulfonate trong cac chat co
hoat tinh bé mit & trong nudc thai. Enchoice
ding dé khir mui, ddc biét 1a nhimg mui ¢
ngudn gbc tir cac khi ammonia (NHa),
Hydrogen Sulfide (H2S) va mot s6 khi gay mui
kho chiu dong thoi véi tac dung 1am giam va
diét rudi, mudi, va cac loai con tring nho, nhung
tuyét dbi an toan cho méi trudng, con ngudi va
cac loai dong thuc vat. Enchoice duoc sir dung
thudong xuyén trong cac khu vyuc san xuit, nha
bép, nha in, khu sinh hoat va vé sinh, phong
chira rac, duong nude thai, cong, bé phét. ..

1) Ché pham Enchoice Solutions: ché
pham Enchoice Solutions 1& san pham hitu co,
(chét da men hitu co) co nguén géc tr thuc vat,
san xuit thong qua qua trinh 1én men lanh;
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duoc Cuc Quan 1y an toan nghé nghiép va Stc ot nhu: san pham hitu co, khong hoa chit doc
khoe (B§ Lao dong Hoa Ky) xac nhan Ia chit  hai, an toan cho nguoi, dong thyc vat va cac hé
khong nguy hiém, khong doc, khong chay va  sinh thai, khong gay chay nd, lam ting toc do cac
c¢6 thé phan hay sinh hoc. Enchoice Solutions  qua tinh phan hay sinh hoc. Dung Enchoice wow
duoc san xuét tir enzyme, hoat dong theo nguyén  thay thé cac hoa chét téy rira doc hai, lam sach
ly bé giy lién két ciia cac chat hitu co, bién  dung cu, d6 dung trong nha bép, nha hang, thay
ching thanh nhimg chit don. San phdm hé da  thé cac loai h6a chat giat tham truyén thong.
men xtr Iy duoc cac van dé 6 nhiém va cac vét 4) Ché pham Enchoice Master: ché pham da
béan c6 ngudn gbce hiru co, khong hé thay doi ban  enzyme c6 ngudn goc thuc vat, cd thé xir Iy
chit sy vat, 1a giai phap kiém soat mui hoi vacai  nhimg mui da boc ghé xe hoi, mui thudc 14
thién tinh chét nudc thai cong nghiép. trong phong hop, mui nhién liéu, mui may diéu
2) Ché pham Enchoice Power: day 1a nhom  hoa... va lam sach khong gian.
san phim ung dung cong nghé sinh hoc tién 3. KET LUAN
tién v6i cong thirc doc quyén. Thanh phan san Xt 1y 6 nhi®m méi trudong cd nhiéu bién
pham hoan toan 14 hitu co dugc tong hop tir cic ~ phap k¥ thuat khac nhau, méi phwong phép déu
thanh phén thuc vat bao gém mat dudng mia  ¢o6 hiéu qua nhét dinh. Hién nay, st dung céng
céc loai men tao cac chat hoat dong. Enchoice  nghé vi sinh va enzyme 13 xu huéng dang duoc
Power 1 san pham céng nghé enzyme tién tién  ung dung nhiéu. Nhiing bién phap nay khong
ctia thé ky XXI ¢6 wu diém d& st dung va hiéu  chi c6 hiéu qua ma con tao ra nhiéu san pham
qua kinh té. thuong mai khac dung trong ndng nghiép, cling
3) Ché phiam Enchoice Wow: €0 tic dung  nhu tir qua trinh xir Iy cac phu pham thai ra cuia
phéan hily sinh hoc hoan toan va nhiéu tac dung  cac nha may thyc pham.
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