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TONG QUAN TAI LIEU
1.Tinh hinh nghién ctru khir triing, tay ué trong nudce va ngoai nudgc,
1.1. Tinh tinh trén thé gioi

Cudi th€ ky 19, Semmelwei va Louis Pasteur dua ra nhiing khai niém co ban ddu
tién vé khir tring, tdy u€ v xay dung phuong phdp khi tring moéi trudng con Surgeons
dua ra phuong phdp khir tring buéng bénh trong bénh vién cht yéu 1a khir tring vi sinh
vt trong budng bénh, san nha, tudng, ngoai da bénh nhan bing cdc chit sat tring hodc xa
phong . Thoi diém nay céc trang thiét bi bao ho an toan ca nhan, tranh lay nhiém chéo cho
ngudi bénh nhu: Trang phuc bao ho, gang tay da dugc san xudt.

Nam 1880, khir triing bang phuong phép dun s6i di dugce gidi thiéu 4p dung cho
khi tring 46 vai ...

Niam 1876, di phat hién dugc vi khudn khdng lai nhiét, nim 1886 Emst Von
Bergmann gi6i thiéu phuong phdp khit tring bang hot nude, dudi di€u kién 4p sudt mdi ¢
kha ning diét vi khudn dang sinh bao tir.

Phuong phdp xong hoi hod chilt diét con tring di duge thuc hién rat sém dau thé
ky 20, nam 1940, Ethylene Oxide duoc cong nhan Ia chdt diét khudn phé bi€n sir dung
trong khi tring bénh vién va nha may.

Ciing véi cdc phuong phép khit trung, hod chat di duoc duge sit dung, hién qua cia
céc chdt an mdn nhu carbolic acid di duoc sit dung phé bién , v kha ning han ch€ clia
Mercuric chloride dugc thay thé bang cic chit hod hoc khdc. Nam 1963, hoi chat ¢6 tén
Glutaraldehyde duoc gi6i thiéu, day 1a chit hod hoc ddu tién duge co quan bao vé méi
trudng cho phép 4p duﬂ g trong khit tring.

Kht tring, tdy u€ moéi trudng duoc chia ra thanh cédc qui trinh & cdc mic d6 khdc
nhau:

+ Khit tring mitc dé cao: Diét toan bo vi khudn , viriit, ndm. Qui trinh ndy cé thé
ap dung diét ca bao tir, n€u thdi gian dh thoi gian tiép xtc va cac diéu kién thich hop khéc.

+ Khit trang mitc do trung binh: Diét toan bd vi khuin, virit, ndim. Qui trinh niy
khong cé kha nang diét bao tir

+ Khit triing mitc dé thap: Diét vi khuén thé sinh dudng, ndm v kha nang diét vinit
thip.



Cic qui trinh khir tring hién nay dang dugc dp dung trén thé giéi: Trong cdc loai vi
sinh vat gdy bénh thi loai sinh bao tir hiu hét 1a khang lai cdc phrong phip khir tring, boi
vi dic tinh c6 kha ning chiu dung su tic dong clla moi truong ngoai canh, thim tri véi cdc
qui trinh kh( tring bing phuong phdp [§ hoac hod hoc cling khé pha huy duoc toan bo vi
sinh vat gdy bénh hoic khong gay bénh, bao gém ca thé bao ti.

Cac thong so lién quan téi_qui trinh _khi tring:

[. C4u tric sinh hoc, ctia vi sinh vat gdy 6 nhiém, nhiét d¢, chat hita cia moi trudmg
2. Sic chiu dung cha vi sinh vat, bao gbm cdc yéu t& nhu : kha nang nhay cim véi
nhiét va hot nuée
3. Diéu kién dinh dudng, khat nang phat tri€n nhan nén clia vi sinh vat
4. Cdc y&€u t6 anh hudng t6i qui trinh thir nghiém
+ Nhiét d6, d6 4m, su hydrad hoa.
+Thoi gian kha tring
+ Nong d6 cua vi sinh vat gay 6 nhiém va néng do chat khit triing
+ Dic tinh cta phuong phdp khi triing
Cac phuong phap khir trung:

Lua chon phuong phép khir tring phu thudc vao thdi gian ti€p xidc véi chét khir trang va
hra chon chat khir tring céc tidc nhdn vi sinh vat phu thudc vao tinh chét tu nhién clia méi
trudng. Thot gian cdn thigt dé diét bao tir trén cdc vat liéu vi méi trudng 6 nhiém cin cb
qui trinh ph hgp riéng biét, mdi phuong phdp khir tring, tdy u€ ¢ nhung wu diém va
nhugc diém. Phuong phdp khir triing hién nay thudng dugc 4p dung chii y&u 1a phuong
phdp vat 1y hodc hod hoc:
1. Phuong phdp vdt ly:
+ Hoi nude dudi diéu kién 4p suit ( Autoclave)
+ Nhiét kho (Say kho & nhiét do cao)
+ Séng cuc ngén ( Ld vi séng)
2. Phuong phdp hod hoc:
+ Khi Ethylene Oxide
+ Xo0ng hot Formaldehyde vapor
+ Xong hoi Hydrogene peroxide
+ Khi OZone



+ Dung dich Glutaraldehyde

+ Dung dich peracetic
3. Bic xa ion hoa ( Vit Iy)

1.2. Mot s6 hiéu biét vé sinh vitgdy bénh, déc hai, gdy 6 nhiém méi truong.

Vi khudn nho, cdu tnic t€ bio tuong ddi hoan chinh, hau hét phdt trién trong moi
trudng rén hodc 10ng giau chat dinh dudng, dudi nhiing di€u kién s6ng bat loi, mot vai loai
vi khudn chuyén sang dang bdo t&f c6 kha ning khdng lai lanh, nhiét, kho,chat hod hoc va
- phéng xa. Phdn I6n Vi sinh vét trong tén tai ngodi moi trudng khong phai 12 nguyén nhan
gay bénh cho ngudi .Mot s nho nhitng vi khudn 1a nguyén nhan gay bénh cho ngudi va
dong vat theo 2 co ché:

- Xdm nhdp vao t€ bao vt chu

- Gay bénh bdng sdn phdm ngoai bao ( Péc 15)

Nhiéu vi sinh vat nhu B.anthracis ... ¢6 kha nang gay bénh cao, do d6 ludn duge chii § sit
dung nhu tac nhan trong chién tranh sinh hoc vi:

- Luén giit duoc déc luc trong qud trinh phat trién

- Sink bao tit dé cé khd ndng t6n tai cao trong moi truong

- C6 kha ndng phdt tdn cao trong khong khi
Ddc diém ciia cdc tde nhdn chi yéu gdy dich thuong duwoc sit dung trong chién tranh

sinh hoc va tinh chdt gay bénh :

Tac nhan sinh Truc khuan than Phay khudn ta
hoc/ bénh ‘. (B. anthracis) ( V. cholerae)

Phuong thirc lay | 1. Bao tir ton tai trong khong khi, | 1. gdy 6 nhiém thuc phdm vi
truyén chi phé | ddt, nude, thuc phim ngudn nudc
bién 2. Ph4 huy thuc phdm 2.theo dudng khong khi
Lay truyén tir | Khong Hiém
ngudi sang nguoi | ( trir thé da)
Thoi gian 1 bénh | 1- 43 ngay 3-5 ngdy
Thai gian bénh 3-5 ngdy biéu hién rét ning Lén hon 7 ngay

Gay chét - Thé da: ty Ié tir vong £ 5-20% | - Thdp (< 1%) néu c6 diéu
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- Thé phdi: sau khi xudt hién cic
hoi ching bénh nhan rit nang,

diéu tri khong hiéu qua

tri

diéu tri

- cao (> 50%) n€u khéng

Héi chung lam

sang va hau qua

Giéng cim, viém duong ho hip

trén, sot va shock trong 3-4 ngay

va chét

- Khoi phat dot ngdt kém
theo noén, la chay, mit nudc,

dién gidi va chét

[ Kha nang st dung
nhu vt khi sinh

hoc

Rat nhiéu nwéc, thuong st dung

nhu tic nhan khing bo sinh hoc

bang dudng ho hip.

thuc phim.

Khéng thuin lot cho sy phat
tin midm bénh theo dudng
khong khi, thuong st dung
gdy 6 nhiém nguén nuéc,

Tac nhan sinh

hoc/ bénh

Vi khuan dich hach
{ Y.pestis)

Vi khuan thuong

han (Salmonella)

Vi khuan ly
( shigella)

Phuong thic lay

1.Nhiém tir bo chét (

1. Ti€p xic véi

[. Ti€p xtc véi

truyén chi phé | thé hach va thé phéi) ngudi mang mim | ngudi mang
bién 2. Khong khi bénh mam bénh
( viém phéi) 2. Ti€p xic voi vat | 2. Tiép xic véi
lieu nhi€m mdm {vat liéu nhiém
bénh mam bénh bénh
Lay truyén tir | Cao ( Thé phdi) cao cao
nguoi sang nguoi
Thoi gian 0 bénh | 1-3 ngay 7-14 ngay
That gian bénh 1-6 ngay Khong biét Khong r6
Gay cheét 5%-10% thé da , n€u|< 1% néu diéu tri | < 1% néu diéu
diéu try. tich cuec. | tri tich cuc.
30-75% néu khong | 10%-14% néu | 20%-30% néu
diéu tri khéng di€u tri khong di€u tri
95% thé phdi néu |




khéng diéu tri

Hoi chding lam | Sung viém hach | S8t kéo dat , viém | Sot, tidu chay
sang va hau qua lympho ving ben, | tuyén bach huyét, | kéo dai, mdt
nhiém khuin huyét | dio ban trén da, tio | nuée, dién giai ,

viém phéi c4p) bén hodc ia chay shock va chét

Kha ning sir dung | Kha nang giy nhiém { Khong st dung lay | Ding gdy nhiém
nhu vii khi sinh | cao dic biét thé phdi, | nhiém theo dudng |thyc phdm

hoc thuong duoec s dung | khong khi, thudng | nguén nudc.
nhu 1a tdc nhan khing | gay 6 nhiém thuc
b6 sinh hoc phim vd nguén
nude.

Trong lich st lodi ngudi phdy khudn ta dd gay ra 7 vudai dich 16n trén thé gidi,
vi khuén dich hach d3 lan truyén khip c4c chau luc v dugc ménh danh 13 tic nhan gay
ra chi chét den, hay tryc khudn than lu6n duge ting trit nhu mot vii khi sinh  hoc nguy
hiém dic biét 12 vu khing b6 tai Mi sau su kién ngay 11/9/ 2002. Trong chié€n tranh sinh
hoc cdc tac nhan duge st dung gdy 6 nhiém moi trudng (ddt, nudc, khong khi, thue
phdm), day Ia méi trudng séng thiét y&u déi véi con ngudi.

Cho dén nay khéng c6 qui trinh théng nhat va 6n dinh thanh chudn thic chung dé
c6 thé 4p dung & moi noi, moi lic vi cé rdt nhiéu yéu t6 dnh huéng hiéu qua cla khtt
tring tdy u€ nhu: s6 lugng vi khudn st dung trong thu nghiém, nhiét dé , d6 4m, pH, téc
do gié ... 1a cac y€u t6 quyét dinh téi kha nang bdt hoat vi sinh vat d6c hai trong moi
trudng, chua ké khir tring bang cic chdt hod hoc thi méi loai hod chdt hoat dong theo
co ch€ khdc nhau, do d6 méi loai moi trudng 1én can nhic vé: liéu lwong, thoi gian kha
nang tén luu cia hoa chit trong moi trudng séng c6 thé dnh hudng t6i siic khoé con

nguoi lau dai.

1.3.Tinh hinh nghién citu khit tring, tdy ué vi sinh vt déc hai 6 nhiém méi truong & Viét
nam.

O Viét nam c6 rit nhiéu dich hguy hiém xay ra, lay truyén qua 04 dudng chinh



- Dudng ho hip nhu : Dich SARs, dich cim ga, dich viém mang nio do mé ndo ciu ;
Adeno virtt, Rubella virt...

- Lay truyén qua dudng phan miéng ( T2, thuong han, ly truc khudn, vi rit dudng ruot)

- lay truyén qua dudng méu: Virdt viém gan B,C ,D ,G, HIV ...

- Lay truyén qua dong vat chan dét nhu : Ky sinh triing s6t rét, , Arbo- virit

Thuc trang hién nay, riéng viéc phat hién tic nhan gdy dich, nhat Ia tic nhan gay
dich do virit 12 di€u hét sic khé khin, ma chi yéu chi xdc dinh dugc phuwong thic lay -
truyén cua bénh, dé€ c6 thé can thiép trong d6 c6 khir tring dé cét dit nhimg mét xic clia
qua trinh dich phai cht doéng.

Trong diéu kién st dung khing b6 sinh hoc, toan bd mdi trudng sdng déu cé nguy
co bi 6 nhiém, viéc khir triing tdy ué€ cin dugc ti€n hanh déng bé bing nhiéu bién phép va
phuong phédp khir tring phl hgp cho méi loal méi trudng séng. Trong khi d6 & nude ta
viéc khtr tring dich vin duge tién hanh dua theo cdc qui dinh cta Bé y t€ cho timg loai
dich trén co s& stt dung céc dir liéu clia cic Té chifc sitc khoé th€ gidi , trén thyc t& cdc
qui trinh nay khong thé phit hop véi diéu kién Viét nam vi cé su khic biét vé nhiét do ,
khif hau , dd 4m, méi trudng khir triing ..., day 1A cdc y&u t6 anh hudng truc ti€p dén hiéu
qua cha tac khir tring. Theo cdc s6 liéu bdo cdo thi & Viét nam chua cé cong trinh nghién
ctu ndo vé cong tac khir tring. Bo y t€ Viét nam chua cé qui dinh qui trinh khir tring theo
mot van ban chinh thidc nao, theo ching téi day 1a linh vuc cdn méi & Viét nam, cin tiép
tuc duge nghién citu véi quy mé va trinh d6 cong nghé & mitc do cao hon.

Trong nghién cttu ndy ching toi ti€n hanh xay dung mé hinh khr tring tdy ué vi
sinh vat doc hai trong moi trudng, dit, nuéc, khong khi, chtt y&u bing hai phuong phap
chinh 14 phuong phdp vit 1y va hod hoc, phll hgp véi di€u kién Viét nam va diéu kién
trang thi€t bi hién cé trong Quan d¢i, nhit la cidc phuong phap khir triing dé thuc hién
trong diéu kién bo doi hoat dong trong diéu kién di ngoai, trén nguyén tic cdc phuong
phdp don gian dé thuc hién, hiéu qua cao, han ché t6n luu ciia hod chat khi triing trong
moi trudng séng, gid thanh re.

Nhitng di€ém méi trong dé tai:

1. Xay dung mé hinh thir nghiém bat hoat bio tif truc khudn than 6 nhiém khéng khi vi

d4t 14n d4u tien duge thir nghiém & Viét nam.



+ Thiét k& budng sinh hoc , ddm bao nhiét d¢, duy tri d¢ 4m, téc do phun, tao khi

dung trong budng sinh hoc.

+ sdn xudt bo sinh phdm phat hién hiéu quéi cha phuong phép khir tring, theo
nguyén tac don gian dé thyuc hién, 4p dung trong di€u kién di ngoai.

+ Trén co s& m6 hinh thit nghiém dva ra cdc s ligu cdn thiét phd hop véi diéu kién
Viét nam.
2. Tt c4c mo hinh thir nghiém, dé tai d khdi quét ho4 thanh cdc qui trinh k§ thuat khir
 triing, tdy u€ riéng biét cho timg loai vi sinh vat ddc hai trong d4t, nuéc, khéng khi va thuc
phim.

Muc tiéu va noi dung chil yéu ciia dé tai:

1. Tuyén chon ching vi sinh vat doc hai:

- Truc khudn than ( B. anthracis) thé bao tir ( Spore) va thé sinh dudng

- Phdy khudn ta ( V.cholerae)

- Vi khuin thuong han (Salmonella typhi)

- Vikhudn ly ( Shigella)

- Vi khudn dich hach (Y.pestis)
Cdc chling vi sinh vat nay phan lap tir cdc khu vyc khidc nhau hodc do cédc co s& sinh hoc
trong va ngoat Quan doi cung cip.
2. Lua chon phuong phdp va céc loai hod chit diét khudn ( bacterocid), tinh ning, kha
ning hoat déng, uvu nhuoc dién cia cic loai hod chat dang duoc sir dung trong Quan doi va
lrru hanh trén thi trudng Viét nam.
3. Xay dung cdc mo hinh thir nghiém diét vi sinh vat déc hai trong moéi tredng séng (Dat,
nudc, khong khi, thuc phdm) bang cac phuong phdp ¢6 thé d4p dung thuan tién trong diéu
kién tdc chi€n nhanh
4. Xay dung 04 qui trinh k¥ thuit (Cu thé hoa tir mé hinh thuc nghiém) kh triing, tdy ué
moi trudng bi 6 nhi€m bdi c4c tdc nhan vi sinh vat doc hai, nguy hiém.
5. Trong néi dung dé cuong nghién citu dat ra xay dung 4 qui tiinh khir tring tdy ué€ moi
truding vé1 5 loat vi sinh vat doc hai nguy hiém ( T4, ly, thuong han, dich hach, truc khudn
than), nhung trén thuc t€ s& liéu tip trung chi y€u vao khir trung céc tic nhan chinh nhu: -
truc khuédn than( hai thé sinh dudng va thé bio tir) vi khuédn thuong han, phdy khudn ta vi

dya trén cdu triic t€ bao thi 3 loai vi khudn ndy dai dién cho dong vi khudn néi chung, va
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12 tdc nhan vi sinh vat chinh, nguy hiém. Tinh dai dién cho nghién citu khi tring vi khuidn
gy bénh:

- phdy khuin ta: 12 mot dang xodn khudn, cdu tric 1a vi khudn gram (-)

- Vi khudn thuong han: dai dién cho loai vi khudn dudng rudt, cdu tric t€ bao 13 vi
khudn gram (-) hoan toan giéng ly truc khudn

- Tryc khudn than thé sinh dudng: 1a loai vi khudn cé cdu triic t€ bio 1a vi khudn
gram (+) c6 kha ning bén viing hon vi khudn bit miu Gram (-), do d6 lwa chon cic
* phuong phdp khit tring diét duge truc khudn than thé sinh dudng theo dudng khéng khi thi
c6 hoan toan bat hoat duoc vi khuin dich hach.
- Truc khudn than thé bao ti: Pai dién cho cic loai vi sinh vat gay bénh hoac khéng gay
bénh c6 cdu tric t€ bao dic biét, bén viing khi t6n tai trong di€u kién séng bdt loi, do d6
céc phuong phap thit nghiém diét dugc truc khudn than thé bao tir thi ¢ kha ning bat hoat

dugc céc loai vi sinh vat sinh bao ti.
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Phdn 1
pOI TUQNG, VAT LIEU TRONG NGHIEN CUU

1.1.PHAN LAP, TUYEN CHON CHUNG THi NGHIEM :

D¢ ti€n hanh thi nghiém dé muc di ti€n hanh thu thap, phan lap céc ching, kiém

tra dic tinh sinh hoc, giff trong thach mém va déng kho bao quan cdc chung thi nghiém.

Riéng véi ching truc khudn Than khi tién hanh thir trong khong khi, ching toi ding

chiing khéng doc ( nonpathogen ) d€ dam bao an toan cho ngudi 1am thi nghiém.

* Phdy khudn Td ( Vibrio cholerae 01, Inaba ):
- Chung duge phan 14p tai cic vu dich tai Cin Tho, An Giang nam 2001
- Kiém tra dic tinh sinh hoc ciia chiing nghién citu

- Giit trong thach mém, déng kho dé bio quan va ding trong c4c thi nghiém

* Ching tric khudn ly ( Shigella flexneri ) :
- Chung duge phan 14p tai cac vu dich tai Tuyén Quang, Son Tay nam 2001
- Kiém tra dic tinh sinh hoc clia ching nghién ciu

- Giit trong thach mém, d6ng kho d€ bio quan va diing trong cic thi nghiém

* Vi khudn dich hach ( Y pestis ) :

- Dung ching phan lap Tai Tay Nguyén nam 1998, 1989 ¢ du yéu té doc luc, loai

tri Murin toxin

- Kiém tra lai c4c dic tinh sinh hoc bing phuong ph4p phan 1ap va Multiplex - PCR

- Giit trong thach mém, dong khé d€ bao quan va diing trong céc thi nghiém

*Vi khudn thuong han ( Salmonella typhi j -

- Céc ching thuong han duoc tuyén chon ti¥ cic chiing phan l4p ctia Khoa vi sinh vat
Vién VSPD-QD tit 1997 - 2001 tai c4c vu dich Pién Bién Lai Chau, Mudng Te, Son

La

- Kiém tra lai cdc dac tinh sinh hoc



- Giif trong thach mém, déng kho d€ bio quéan va ding trong céc thi nghiém
* Tryc khudn Than ( B.anthracis ) :

- Bao gém 3 chiing do Khoa vi sinh vat phan 1ap va Hoc vién Quan y cung cip d€
ti€n hanh thi nghiém khi bang nhiét, vi séng va bing héa chat. Ching khong doc (
chiing vaccine) dugc x4c dinh khéng c6 plasmids pX01 va pX02 bang phuong phdp
Nested PCR di dugc ding cho thir nghiém gay nhi€m khong khi duong khi dung,
dit, nuéc va thuc phim.

- Kiém tra dic tinh sinh hoc

- San xuit ching thi nghiém duéi 2 thé sinh dudng ( vegetative) vi bao tif ( spore)

- Dong kho dé€ bao quan va ding trong thi nghiém

1.2. MOI TRUGNG NUOI CAY VA PHAN LAP VI SINH VAT POC HAL
e Mo truong canh thanh BHI
e Moi truong thach dinh dudng Muller- Hinton
¢ Canh thang kiém
e Moi truong thach dinh dudng ( Muller Hillton)

e MOoi trugng tao bao tir than

Casein ( tryptic ) 50,0g
Cao thit 10,0g
Ca(Cl,.6H,0 0,1g
FeSO,.7H,0 0,01g
MgSO,.7H,0 0,05g
MnSO,.4H20 0,03g
K,HPO, 5,0g
KH,PO, 1,0g
Thach 22,0g
Nudgc cit 1000ml

T4t cd hod tan trong nudc bing cich dun néng nhe, chinh pH 7,4, cho vio chai
Roux ( 120ml/chai ), hdp v6 triing. Sau khi thach déng dé th am 37°C/ 2 ngay cho khé mit
va ki€m tra vo tring. - Tién hanh k¥ thudt :
Cho 2ml ching gidng, ldng déu mait thach, d€ 37°C cho dén khi hinh thanh it nhat
80% bao tir . Cho 10m! nuéc cat d€ git ching. Ria 3 14n bing bing nudc cat vo tring. Ly
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tdm 14y can, cho vao binh vé tring miéng réng, bé xung phu gia ( pha trong dudng
Lactose 5% ) dé dat 5.10° bio tit/ml. Péng kho hén dich bao tk theo thudng quy.
- Kiém tra ty 1& hinh thanh bao tir bing nhuém Gram, nhuém huynh quang va soi
kinh hang ngay:
Két qua hinh thanh bao tir theo thoi gian

TT Thoi diém S6 bao tir/tong so * % Bao ta**

1 18 h sau khi cdy chung 5/87 5

2 | 24 h sau khi cdy ching 21/106 20
3 32 h sau khi cdy ching 15/68 22
4 | 40 h sau khi cdy chung 20/83 24
5 48 h sau khi cdy chung 35/61 51
6 56 h sau khi cdy chung 43/74 58
7 64 h sau khi cdy ching 39/58 67
8 | 72 h sau khi cdy ching 56/69 81
9 80h sau khi cdy chiing 75/93 80

Chi chi: * : Dém s6 béo tiltdng s6'té bao ( béo tit + sinh dubng ) trong I vi truong.
*% - Ty 1é % bao til téng 56 té bao ( bao ik + sinh dudng ), két qud ldy tron 56
Tit bang trén ching t6i thiy rdng : Sau 72 gid cb thé git thu sinh kh6i truc khudn
Than véi ty 1€ bao tir khoang 80%. Néu muén dat ty 1€ bao tir cao hon ( nhu dé san xuit
vaccine cé thé ding phuong phap Glycerol hod dé phan huy t€ bao thé sinh duéng. Do yéu
cdu cla thi nghiém nén chiing t6i chi cdn ding & mic cé 80% bao tit, vi néu cé ln thé
sinh dudng ciing khong [am anh hudng két qua thi nghiém, ngugc lai néu bao tir ¢c6 trong
cac thi nghiém vdi thé sinh dudng s& [am sai léch két qua thi nghiém.
Cic b6 thubc nhu¢m kiém tra vi sinh vat : thusc nhudm gram, xanh malachite, hiss

thu6c nhudém huynh quang than, dich hach do Khoa Vi sinh Vién VSPDQD san xuit.

>
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Hinh 1A: Than thé dinh dudng nhuém Gram; Hinh 1B: Bao tir than nhuém Hiss

Hinh 2A: Truc khudn thanh nhuém huynh quang ; Hinh 2B: vi khudn dich hach nhugm
Huynh quang
1.3. TRANG THIET BI SU DUNG TRONG NGHIEN CUU:

e Buodng sinh hoc

D3 hoan thanh thiét k€, xay dung budng tao khi dung dé€ thir gy nhiém mim bénh
Than, dich hach trong khong khi. Buéng ding dé thir cdc bién phap khir khuin bing
x6ng hoa chait.
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- Thé tich budng : 1,000m3

- Khung nhém kinh, boc xung quanh bing kinh kin khong cho khi thodt, cdc ctra c6

giodng kin

- Tao do 4m theo chi s6 mong muén

- Quat tao gié trong budng dé tron déu khi dung
- Mua va thlr may tao khi dung kich c¢& hat 5,2 micromet ( OMRON CX ) clia Nhat:
Chi s6 khi dung 400ml/phiit, dung tich sinh khéi vi khuén : 10ml, kich thudc hat khi
dung : 5,2micromet,4p suft phun t&i da : 2,0bar ( 200kPa), nhiét d¢ t6i thiéu : 10°C,
t6i da : 40°C, d6 4m : T6i thidu : 10%, t&i da : 95%
- Thut tao khi dung vi khudn bing mdy tao khi dung trong buéng thi nghiém véi néng do
10° CFU/ml , nhiét d6 20-40°C, d6 4m 60-85%.

Hinh 3: Budng sinh hocty sdn xudt va thiét ké phuc vu cho khit tring .
* Hotte an toan mitc d6 II ( TAy ban nha)
e Tu siy khé ( Tay ban nha)
e NO6i hdp uét Tomy ( Mi)
» &ng nghiém céc loai

e Micropipetter Gilson ( Phép)
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Hinh 4: Chudn bi gdy nhiém méi truong ddt trong budng sinh hoc..

-Ldy 10 m] bao tir ¢6 néng d6 10° CFU/ ml, phun déu trén bé mit dat c6 téng dién tich 1a
200 cm?

- Dat hop dit & phong thi nghiém ( nhiét 4 20°C -25°C/ 24- 48 gid)

- Khir tring méi trudmg dat biang formaldehyde & cic néng dd khic nhau v dénh gid
hiéu qua diét khudn bang cach: Liy 1 g dat & cde vi tri 5 cm. 10 cm, 15 cm, 20 cm , tron
déu vé6i 10 ml nuéec mudi sinh 1y, 14y 50ul dan déu trén mit thach va a 37°C/ 24- 48 gid,
doc s6 lugng khudn lac moc trén dia thach ( & méi vi tri 14y miu c4y vao 3 dia thach va
tinh s& khudn lac trung binh)

e Cdc loai hod chdt sit dung khit triing, tdy ué:
- Chiorine

-Iedophors
-Peroxide
-Chlorhexidine
- Quaternary ammonia

- Formaldehyde

* Sodium hypochlorites (NaQCl) :
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Thudc nhdm Halogen, khong c6 hiéu qua diét bao tit, 6 kha ning 4n mon kim loai, &
noéng do cao kich thich niém mac dudng ho hip,da, mat, céc chét liéu khir tring c6 ban
chiét hitu co ¢6 kha niang han ch€ hoat déng cua chlorine, do d6 bé mit mudn khur tring
béng clo cdn phai lam sach.
thanh phidm dung dich 6 % NaCLO
*lodine :
Pdc tinh:
1. chét sat tring phé réng va khéng doc
2. Giam hoat tinh khi sir dung trén bao bi ¢é cdc chat hitu co
3. ¢6 kha niang an mon va bién mdu cha cic chit liéu bao quan thuc phdm
4. Hiéu qua diét bao tir kh4 t6t hon ca chlorine
5. Hiéu qua thap d6i véi bao bi bang gb
6. Gia thanh thdp thuan lgi cho viéc khit tring.
* Chit oxy hod peroxides : hydrogene peroxide (H202):
Dac tinh:

dang chdt sat triing phé réng, c6 kha ning dn mon va khéng doc tinh.
Khong c6 hiéu qua khi ¢6 su ¢ mit cua chit hitu co
tén lwu thap

el e

Khong c6 hiéu qua véi vi khudn va ndm thé bao tir
5. €6 tic dung nhu mét chit lam sach va gia thanh thip
*Khi tring bing phenolic:
Tén thuong mai: O-Syl, Matar, Septicol, Hexachlorophene, Environ, One-Stroke, Lysovet,
Tek-Trol, Lysol, Pantek, Discan, Pine-sol and Staphene.
Ddc tinh:
1. Chit sit tring manh, phd rong , khong ¢ kha ning an mon kimAloa_li va doc tinh
thap
R4t ¢6 hiéu qua khi sit dung cho c4c chét liéu hitu co
Kha nang tn dur thdp
Khong diét duge thé bao tir

A S

C6 kha nang khit mui va gid thanh khéng cao
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* OQuaternary Ammonium Compounds{ QA): thanh phdn chu y€u trong khi triing bao

gém NH4 :
Ddc tinh.

1.

Chit sat triing phd rong , khong dn mon va doc tinh thip

2. Hiéu qua giam khi khir triing vat liéu cé chit hitu co
3.
4

. Hiéu qua han ché trong xa phong va trong nudc ciing

Khong diét duoc bio tir, tic dung t6t v4i vi khuén thé dinh dudng, nam, virus

*Formandehyde(CH,0 36%):

Ddc tinh:

1.chét khit tring manh, phé rong, diét c vi khuan thé bao tir vi ndm, déc tinh cao
cho ngudi va dong vat cho nguot néu sit dung khéng ding muc dich

2. Hiéu qua vira phai khi khir triing cac su hién dién cla chit hitu co

3. Gia thanh cao

1. 4. THUAT TOAN SUDUNG TRONG KHU TRUNG, TAY UE
* Céng thitc chuyén ddi giita °C va °F

°F = (°Cx9/5) + 32

9C= ( °F —32) x5/9
Thai gian chét do nhiét ( TDT: Thermal Death Time) : 1a thoi gian cin thi&t
diét bao tir & nhiét do xdc dinh
Gié tri D : 1a thoi gian cdn thiét d€ bat hoat hoic diét 90 % s& lwgng vi khuin
Gia tri F: 12 thai gian tinh theo phiit diét toan b bao tir trong chat 16ng khi xi
Iy nhiét tir 120°C hozc 250 ° F.
Gia tri Z : xdc dinh sy thay déi nhiét d6 1am thay déi gid tri D d6i v6i mot
loai vi khudn dic trung.
CT : Hi¢u luc clia tdy u& trong d6 C: néng dd clia chat khit tring, tdy u&, T:
thdi gian cdn thi€t d€ bt hoat tinh theo ty 1€ %
- Gi4 tri Q10 : 1a ty 1& cha gid tri D & 2 nhiét d6 ma nhiét do ndy cich nhiét
do ti€p theo 10°C

* Cong thitc tinh ndng dg PPM : chuyén phdn trdm sang phdn triéu
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vidu 1% =1/100= __1 x __100.000 =10.000 PPm
100 100.000
Céch pha néng d¢ hoa chit theo ¥ mudn:

Noéng d6 hod chdt | s6 luong ml hod hod chdt cung cdp | S6 lugng cdn b sung
thiét k& chat can pha

(A%) X (Bml - % X D ml

Vidu: 1% X 3.000 ml = 6% X D ml

Suy ra D = 500 ml

S6 lugng nudc can b sung ( W) = s8 luong (mbhoa chit cdn pha- s6 luong bd sung
(D)

Vi du: s6 lugng nudc(W)= 3000 ml — 500 ml = 2500 ml ( 5 phan nuéc)
Dé dugc dung dich tir 6% xuéng 1% thi ctt 1 phan (6%) + 5 phan nudc (W)

Cdch tinh vi khudn bi bdt hoat:

CFU * miu chiitng — CFU* sau khtt tring
Hiéu qud diét khudn (%) = X 100

CFU* miu ching

CFU* (clone forming units): dugc tinh trén cm2 bé mit néu khir tring bé mat bao

bi bao quan thuc phdm, hodc trén g thuc phdm
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Phin 2

XAY DUNG QUI TRINH KHU TRUNG KHONG KHI NHIEM VI SINH
VAT POC HAI

L2 35

------------------------------

2.1. MO HINH THU NGHIEM BAT HOAT TRUC KHUAN THAN TRONG KHONG
KHi | |

2.1.1. Gay nhiém khong khi bang mdy phun khi dung :

Do trong cdc mam bénh T4, ly, thuong han, dich hach, truc khudn Than thi chi c6 dich
hach, tric khudn Than ( thé bao tir ) mdi dugc ding dé gay nhiém dudng khong khi, nén
dé tai tap trung nghién ctu khir tring khong khi d6i véi true khudn Than ( thé bao tir ).

Dé tién hanh thi nghiém truéc hét ching t6i tao khéng khi nhiém khudn bang mdy phun
OMRON CX cia Nhat tao khi dung hén dich vi khuin, diéu chinh néng do, téc do phun
dé dat 10°CFU/m3 khoéng khi. X4c dinh lai s6 lugng vi khuin bing phuong phap xic dinh
tong s6 vi khudn trong khong khi theo phuong phdp R.Koch.

T4t ca qud trinh thi nghiém thuc hién trong budng sinh hoc.

2.1.2. Két qud diét truc khudn than bdng x6ng hoi Formaldehyde

Sau khi cé khéng khi trong budng dat 10°CFU bao tir Than/ml, déng kin budng
xong bang héa chit Formalin ddm dic ( Formaldehyde 36% ) clia hing Merk. Cich x6ng
nhu sau : Pong lugng héa chat cdn thir, tron v4i nude cét theo ty 1€ 1V héa chidt + 9V
nuée ( cit 10ml Formalin cho vao 90ml nudce ) , cho vao binh xdng, dat binh trén b&p dién,
khi toan bo hén hop bay hoi hét thi tat dién ( cong tic dién ngoai budng ) .

L4y miu tai c4c thdi diém bing timpon quét bé mat budng réi cdy vio canh thang
dinh dudng kiém tra kha ning s6ng sét clia bao ti.

Dé ddm bao an toan cho ngudi lam thi nghiém va cong ddéng budng thir dat trong
mot budng khic, tat ca clrta déng kin, ddn bing keo céc ké clra dé khong c6 mam bénh
thoét ra ngoai. Khi 14y miu deo mit na phong doc. K&t thic mot thi nghiém bat dén cuc
tim qua dém dé khir khudn.

Bdng 1 : Két qud diét triuc khudn Than Formaldehyde (Dé dm 81-85%, nhiét d¢ 30-35°C

), thoi gian khit trung 1 gio

Thé tich Formalin ddm Két qua diét bao tir than Két qua diét truc

17



dic/m3 khong khi ( s6 miu séng sét/téng s6 | khudn than thé sinh
~ Formaldehyde mau } dudng

(gam/m3)*

5ml ( 1,8) 2/3 0/3
6ml ( 2,16) 0/3 0/3
Tml ( 2,52) 0/3 - 073
8ml (2,88 ) 0/3 0/3
9ml ( 3,24) 0/3 0/3
10ml ( 3.6) 03 0/3
11mi (3,96) 0/3 VL
12ml (4,32) 0/3 073
13ml (4,68) 0/3 0/3
14ml ( 5,04) 0/3 0/3
I5ml (5,4) 0/3 0/3
16ml ( 5,76) 0/3 0/3

* Ty trong cia dung dich Formalin 12 1,098, 14y tron sd

Bdng trén cho thdy : néng d6 6ml Formalin c¢6 36% Formaldehyde ( twong duong 2,16
gam/m3 ) di c6 tdc dung diét bao ti Than & diéu kién nhiét 30-35°C, d6 4m 81-85%, ca 3
mAu thir déu khong ¢é miu nio cé truc khudn Than séng sét. Néng do niy thdp hon néng
d¢ 10-16ml Formalin dam dic ( twong duong 3,6-5,76g Formaldehyde/m3 ) ma mot s tic
gia khic dua vio thudng quy khit tring tdy ué€. Theo ching t6i, ¢6 1€ do diéu kién nhiét do
¢ cdc nuéc phuong Tay thdp hon nhiéu so véi nhiét d¢ trén nén trong thudng quy khir
tring khong khi cdc tdc gia dwa ra ham lugng cao hon va do thi nghiém cla ching toi
trong budng hodn toan kin, khéng ch€ duge d¢ 4m vi nhiét d6 nén luong héa chit cin
thi€t dé diét khudn thap hon.
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Bdng 2: két qud diét khudn truc khudn than bdng formaldehyde theo thoi gian tiép

xtic khdac nhau

Thé tich K&t qua bao tir than K&t qua bt hoat tryc khudn
formaldehyde (B. anthracis spore) than thé sinh dudng
(g/ m?) ( B. anthracis vegetative)
Thai gian khit (s6 miuséng | Thoigian | (s6 miu sdng
tring s6t/téng s6 kh{ trung sot/tong s
méau ) mau )
Iml=036g 1 gio 3/3 30 phut 0/3
1 git 50 phiit 3/3 .
2 ml=0,72g I gio 373 2 gio o3
2 gidy 0/3
3 gio 0/3
3 ml = 1,082 1gio 273 1 gio 0/3
2 giy 073
4 ml=1,44g 1 gi& 1/3 1 gity 073
2 gid 0/3

HIEU QUA BAT HOAT BAO TU THAN TRONG KHONG KHI SAU 60' VA

100 -

120*

90

80

70

60

50

40

30

Ti LE % BAT HOAT

20
10

Thot gian 60

—&-Thoi gian 120

0

0,36g 0729 1,08g 1,44g
Nong do Formaldehyde (H4)

1,8g 2,16g 2529

Hinh 5: két qud bdt hoat bao tit than trong khéng khi
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- Néng do 0,36g/ m3 khong khi khong diét duge bao tir, t6i thiéu liéu 0,72g/ m3 trong thoi
gian 2-3 gig

- Néu sir dung khir triing trong thdi gian 1 gity can 2,52g = 7 ml formaldehyde ( 36%)

- T6t nh4t khit tring & liéu tir 0,72 g dén 2,25g/ m3 khong khi véi thdi gian 2-3 gid.

- D6i véi thé sinh dudng chi cin ndng d¢ formaldehyde 0,36g dén 0,72 gam trong thoi
gian 30 phit ¢4 thé bat hoat duoc 100% .

2.2.MO HINH BAT HOAT BAO TU THAN TRONG CAC VAT LIEU NHIEM
2.2.1. Céch tién hanh thit nghiém

e Ching vi khudn : B.anthracis thé bao tir

e Dang thi nghiém : Bot dung trong bi thu
Cdch tién hanh : Ching vi khuén cho vio phong bi thu dén kin ( cdc phong bi da
duge say khit khudn va kiém tra vo tring trude khi cho ching thi nghiém ). Cho vao
16 vi séng ti€n hanh thir nghiém. Liy miu theo thoi gian quy dinh, cdy vao canh
thang dinh dudng kiém tra kha ning sdng sét clia bao tir.
2.2.2. k&€t qua thit nghiém

Bang 3 : Két qud diét bao tit Than bang 1o vi séng ( cong sudt 450W)

' Thoigian | BEddy bi | K&t qua bit hoat bdo tir than béng 10 vi séng v6i cong
( phut) bao vé sudt khdc nhau
Cong suat Cong suit Cong suat
260 W 450w 900 W
1 4 16p gidy Khong Khong Khong
2 4 16p gidy Khong Khong Khéng
3 4 16p gidy Khong Khoéng Khoéng
4 4 16p gidy Khéng Khoéng Khéng
5 4 16p gidy Khoéng Khong Khong
6 4 16p gidy Khong Khéng Khong ( Giy
chuyén mau)
7 4 16p gidy Khong Khoéng Khoéng
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8 4 16p gidy Khéng Khéng Khong
9 4 16p gidy Khong Khéng ( chuyén Khong
mau vang)
10 4 16p gidy Khéng Khong (Chuyén | Khong
mau nau) ( chdy den)
15 4 16p gidy Khoéng Khéng
( chiy)
20 4 16p gidy Khong
25 4 16p gidy Khoéng
( gidy chuyén
mau vang)
30 4 16p gidy khong
(Gidy chuyén
mau nau)

- V61 cong sudt 260 W ( cong sudt thdp nhat ) dén tan 30 phdt vin khong diét dugc
bao tir truc khudn Than. Ngoii ra do tdc dung nhiét 1am bién d8i 16p bao bi chita
bao tir Than.
- V&i cong sudt 450 W ( cong sudt trung binh ) dén tan 15 phit vin khéng diét
dugc bao tir truc khudn Than. Ngoai ra do tdc dung nhiét Iam bién ddi 16p bao bi
chifa bao tir Than, dén phit thit 15 ¢6 biéu hién chdy 16p gifly chita bao tif nén dimg
thi nghiém.
- St dung 10 vi séng cong suit 900 W ( cong suit cao nhat ), dén phit thi 6 ,i6p
gifly chifa bao tir ddi médu ving nau v cé mii thom. Pén tan phit thit 10 vin khong
diét dugc bao tit truc khudn Than, c¢6 biéu hién chdy 16p gidy chita bio tit nén dimg
thi nghiém. '

Tix két qua bang 1,2,3 cho thiy phong bi thu hodc buu phim nghi chita bao tir
Than trong khing bé sinh hoc khong thé khit khudn bing 16 vi séng hién c6 trén thi
trudng.
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2.3. KET LUAN
* Khong thé diét bao i Than bang vi séng :

o Khi thir d&n miic cab 12 900W bio tit Than vin khong bi diét, 16p gidy chita
bao tir chuyén mdu nau den cé bidu hién néu ting thdi gian c6 thé chdy. Nhu
vay khi bot nghi chita bao tit Than dung trong bi thuw, buu phdm khong thé
diing vi séng dé khir khusn ma cdn lam héng buu phdm.

¢ Trong nghién cu ndy ching téi sit dung thiy hiéu qua cao cta formaldehyde xéng
hoi néng 46 2,16 g/ m3 khong khi trong thdi gian 60 phiit, hodc trén 0,72 g/ m3
trong thdi gian 120 phiit & cdc diéu kién nhiét do 30- 35°C b4t hoat duge 100% bao
t& than

e Bit hoat truc khudn than thé sinh dudng bing formadehyde trong khong khi, liéu
t6i thi€u 0,36 g / m3 trong thai gian tir 30 -60 phiit ¢ thé bat hoat 99,99 %- 100%.

2.4. QUI TRINH KHU TRUNG, TAY UE VI SINH VAT POC HAI TRONG
KHONG KHi
Khi tring khéng khi 12 mot khéi niém tuong d6i, vi khong khi khi nhiém mam bénh, doc
t6 hay phéng xa thi tit cd cac moi vat déu bi nhiém. Khi néi téi khit tring, tdy ué moéi
truong khong khi cé nghia [a khit tring trong mét khéng gian gidi han nhu: budng kin,
nha &, xe quan dung... .

Phdn nay chiing t6i trinh bdy qui trinh xi 1y truc khudn than vi diy 12 tic nhan
chinh thudng duoc sir dung trong khiing bé sinh hoc , hon nita dic diém cia tic nhan nay
ton tai ngoai moi trudng dudi dang bao tu, ¢ sic dé€ khdng cao vdi ngoai canh, phuong

phép diét bao ti hoan toan cé kha nang diét nhitng tdc nhan gay dich khic

2.4.1. LUA CHON HOA CHAT:

Héa chidt co ban dé khir tring bdo tif truc khudn than 13 Formaldehyde,
Glutaraldehyde ( & pH 8,0-8,5), hydrogen peroxide va peracetic acid. Hypochlorit cling cé
tinh chat diét bao tir nhung bj trung hoa rat nhanh bdi cic chit hitu co nén khong phi hop.
Hydrogen peroxide va Ethylene oxide 12 chdt rdt d& gay ch4y né, khi diing phai c6 thiét bi
riéng va thuc hién nghiém ngit quy trinh nén khong phl hgp khi diing trong trudng hop
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khén cdp. Peracetic acid ¢ thé ding khir tring dung cu, tuy nhién do tic dung pha hiy
céc thi€t bi kim loai nén kha ning tng dung rit han ché.

D& bao vé moi truong va sitc khoé ngudi va dong vat nén sir dung Formaldehyde
trong khir tring bé mat, dung cu, khong khi.
2.4.2. CAC BUGC TIEN HANH KHU TRUNG MOI TRUONG KHONG KHI

* Khit triing bdng xéng hod chdt vit dung kin nhu nha, budng...:

Nhitng budng kin khong thé khit tring bé mit nhu phong thi nghiém, xe khi tai
quan su...c6 thé x6ng bing hoi hod chdt soi trong nudc. Mot budng khodng 25 — 30 m’
cdn 4 lit nude c¢6 400ml Formalin dam dic ( 37% W/V Formaldehyde ), tuong dwong 135-
160ml Formalin 10% (V/V) pha tir dung dich ddm dic 37% Formaldehyde/ m3 dung tich
buéng. St dung binh xéng tu dong dit thdi gian hoic tr dong ngit dién khi chit long
trong binh dén gi6i han, dé qua dém ( hodc khong ngan hon 4 giy ké tit thdi diém bét ddu
s61 dén khi hét ho4 chat truéc khi thong gié ). Nhiét do phong nén > 15°C.
Budée 1: Tinh thé tich cdn khit tring: m3 = chiéu cao {m) x chiéu dai (m) x chiéu rdng (
m}
Budc 2 : tinh lugng hod chat cin thiét:
Hién nay ho4 chat phd bién thudng duge sit dung khit triing bao tit than trong khéng khi 1
formaldehyde ( 36%- 37% dang thuong phdm). Tl k&t qua cic bang trén ¢4 hé s6 an toan
cho m3 khong khi tir 3,6 - 5,4 g twong duong véi 10 - 15 ml formaldehyde néng d6 36%-
37%, tit thé tich khong khi cdn khi tring, tinh lugng ho4 chat cdn thi€t. Dong lugng hod
chdt can thiét tinh ty 1& 1V hod chdt cong v6i 9 thé tich nudc, sau d6 cho vao binh xéng
hoi
Bude 3: Chudn bi dung cu x6ng hod chit

T6t nhat sir dung binh tu dong ngit, khi hod chat bay hot hét hodc binh xong ¢é
éng din hoi hoa chit vao cdc phong cdn khir tring
Budc 4: Trude khi x6ng déng t4t cd cira, d4n chit bing bang keo, c6 ky hiéu an toan céc
cira ra vao, thoi gian xong hoi khtr tring khong khi khodng 4 gito , tinh tit khi
formaldehyde bay hoi hét, néu 6 di€u kién c6 thé dé trong thdi gian qua dém, cAm ngudi
va déng vat vao khu vuc xong hoi.
Buéc 5: d€ kiém tra tic dung khir tring diing mot miéng gify thdm nhingvao hén dich
bao tir ( ngoai trir di€u kién chudn ding cdc chung B.subtilis var globigii ( NCTC 10073)
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hoic B.cereus ( ATCC 12826 ) néu khong cé ¢6 thé ding bao tir ciia ching vaccin cia
B.anthracis ¢6 néng d6 10° CFU/ cm2 , dé kho réi dit vao vi tri bat ky xa binh xong.

K€t thiic qua trinh xong 14y gify nhing bao tir thir cho vio 6ng canh thang dinh
dudng . N&u sau thdi gian 0 37°C/24 gid khong thdy vi khudn moc thi viéc khit tring c6
két qua “ Ding mat na ho4 hoc khi lam viéc” . M& céc cira dé thong gié hodc md nhicu
quat. Néu ¢6 mdy do Formaldehyde thi théng gié cho téi khi chi cdn < 2ppm, né€u khong
c6 mdy do thi phai khong con mui ciia Formaldehyde trude khi vao phong.

V& muc dich bao vé siic khoé va moi trudng di cé nhitng budc ti€n trong viéc thay
th€ Formalin bing Hydrogen Peroxide trong viéc xong kkhi tring vi khudn. Viéc sir dung
Formalin ngay cang dugc nhi€u nudc cdm, th€ nhung thi€t bi cdn thi€t cho viéc xong
hydrogen peroxide céng kénh, phic tap va dit nén chua tr& nén phé bi€n va pht hgp cho
k¥ thuat x6ng thuong quy tai cic phong thi nghiém.

Budc 6: trung hoa formaldehyde két thiic qui trinh khir tring khéng khi , cdn trung hoa
luong formaline tén du, ti€n hnah xéng dung dich amoniac 25% theo ty 1& : 1thé tich
amoniac cho 2 thé tich formalin . Néu khit tring khong khi & nhitng viing rong rai thodng
gié c6 thé mé rong clia phong, bat quat dudi khi cé formaldeye ra khéi phong.
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Phian 3
XAY DUNG MO HINH VA QUI TRINH BAT HOAT VI SINH VAT POC HAI
TRONG MOI TRUONG NUGC

----------------------------------------------------------------------

3.1, XU LY TAC NHAN SINH HOC BANG PHUONG PHAP NHIET :
3.1.1. Truc khuan ta, thuong hén :
e Phuong phdp dun séi ( 100°C ) :

Tién hanh:
- Cho vao binh niit mai khodng 10ml hén dich vi khudn cé 10° CFU/ml ¢6 vi khudn.

- Pun s6i, ldy miu ( 0,1ul ) cdy vio canh thang dinh dudng, d€ 37°C/ qua dém dé ki€m tra
song sét.
Bang 4: Két qud diét vi khudn khudn thuong han va phdy khudn td bdng nhiét ( 100°C )

Thoi diém lay mau ! Két qua ( con sdng sot )
Phdy khudn ta Thuong han ( S.typhi )
Bit ddu so6i 3/9 7/9
T phat 09 59
2 phit 0/9 179
3 phat 0/9 19
4 phat 079 079
5 phait 0/9 079
6 pht 0/9 0/9
7 phit 0/ 0/
8 phot 09 09
9 phit 0/9 0/9
10 phit 079 09

Két qud bdng trén cho thdy: rat dé diét V.cholerae bing nhiét, ngay sau 1 phiit ké tir khi
soi di khong ¢6 miu ndo trong 9 miu thir cdn vi khuin moc. Riéng véi thuong han thi

phai hét phit thit 3 méi diét vi khudn cia ¢ 9 miu thir. Tuy nhién do thi nghiém thyc hién
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vé6i thé tich nho (invitro ) nén khi 4p dung thuc t€ phai c6 hé s6 an toan ( thoi gian it nhét
gip2—314n).
o Phuong phdp Tyndall ( pasteurization): & nhiét dp 60°C

* Tién hanh:
- Cho vio céc typ ( hodc binh nit mai ) khoing 10ml hén dich vi khudn ¢ 10° CFU/ml cé

vi khuén. Pun cé4ch thuy 60°C. Tai thdi diém dinh sin 1dy mot vong ddy que cdy, cdy vao
canh thang dinh dudng, dé tG &m 37 °C/ qua dém.

- Chitng : Cdy ddy mot ddu que cdy hén dich vi khudn chua x& 1§ nhiét va 1am nhu trén.
Bang 5 : Két qud diét truc khudn thuong han va phdy khudn td bang nhiét ( Tyndall, dun
cdch thuy 60°C )

Thoi diém 13y mau Két qua ( con song sét )
Phay khudn ta Thuong han ( S.typhi )
Pat nhiét do 60°C 9/9 9/9
[ phat 8/9 9/
7 phit 89 99
3 phat 579 579
4 phat 179 779
5 phit 179 519
& phut 0/9 519
7 phit 0/ 270
g phut 0/9 )
O phat 0/9 0/9
10 phut G/ 0

Bdng trén cho thdy: V.cholerae bi diét toan bd ( 9/9 miu ) sau phiit thit 5 ké tir lic dat
60°C.. Riéng vdi thuong han thi phai hét phiit thit 7 méi diet vi khudn clia cd 9 miu thi.
Tuy nhién do thi nghiém thuc hién véi thé tich nhé ( invitro ) nén khi 4p dung thuc t&€ phai
c6 he s6 an toan ( thoi gian it nhat gdp 2 —3 14n ).
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3.1.2. Truc khuan Than :
o Thit bang dun sé6i ( 100°C ) :
Cho vio binh nit mai khoang 10ml hén dich vi khudn ¢6 10° CFU/ml ¢4 vi khudn.
Pun soi, 14y miu (10pl ) ria c&y lén mat thach thudng, d&€ 37°C/ qua dém, d€m s6 khudn
lac hinh thanh.

Bdng 6 : Két qud diét bao tit truc khudn than bang nhiét ( 100°C )

Thoi diém lay mau Két qua ( s6 khuan lac¥)
Theé sinh dudng Biao tit

Bat ddu s61 ‘ Ddy khéng dé€m duge Day khong dém duge
1 phat Day khong dém duoc Ddy khong d€m duoc
2 phit 93 Ddy khong dém dugc
3 phit 6 Ddy khong d€m dugc
4 phiit 1 77
5 phit 0 13
6 phat 1% 1
7 phit 0
8 phat 0 0
9 phiit 0 1
10 phat 0 Pk
11 phiit 0 0
12 phit 0 0
13 phait 0 0
14 phat 0 0
15 phiit 0 0

* : $6 khudn lac trung binh cua 9 dia thach.

*%* Chi con 1 dia c6 1 khudn lac

Bdng trén cho thdy: truc khudn Than thé sinh dudng bi diét toan b ( khong thiy con
khudn lac ndo trén tit ca 9 dia thach ) sau phiit thit 6 k€ tir khi s6i. Sau phit thit 10 ké tir
lic dat 100°C méi khong thdy thé bao tit cdn s6ng sét trén céc miu thir. Tuy nhién do thi
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nghiém thyc hién véi thé tich nhé ( invitro ) nén khi 4p dung thyc t€ phai cé hé s8 an toan
( thdi gian it nhit gdp 2 - 3 1an ).

S6 lugng bao tir séng st trong  nude (1B)

 ——————————

[ thoi gian ( phit) J

Hinh 6: 8¢ lugng bao tw séng sét trong méi truong nuwéc duwoc xit 1y bdng phuong
phdp nhiét.

Khir triing nguén nudc nghi 6 nhi€ém bao ti than ( néng d6 bao tit 10° CFU/ ml), thai gian
cdn thi€t € bt hoat bao tir 12 sau 10 phiit tinh tir thdi diém nhiét do dat 100°C

3.2.KHU TRUNG VI SINH POC HAI TRONG NUGC BANG HOA CHAT:
* Hoa chat sinh Chlor

* Tién hanh thi nghiém :

- Cho vao ddy &ng nghiém 9ml dung dich hoa chit cé Chlor:
- Cho vio méi 6ng 1ml hdn dich vi khuin cé 1.10°CFU/ml
- Lic déu, d€ nhiét d6 phong, 14y 10ul ( tuong duong 100 CFU ) ria céy trén dia
thach, dé ti &m 37°C/ 24h, d€m s6 khudn lac hinh thanh.
- ong ching : Cing ti€n hanh nhu trén nhung thay hod chat sinh Chlor bing nudc
muéi sinh 1y vo trung. Lic déu dé thdi gian nhu véi hoa chét sau dé d€ nhiét d6
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phong, 14y 10ul ( twong duong 100 CFU ) ria cdy trén dia thach, dé td 4m 37°C/ 24h, dém
s6 khudn lac hinh thanh.
Bdng 7 : Két qud diét vi khudn Thuong han, Td bang Chloramin

Nong do Clo Ta Thuong han
mg/ml S6 CFU** S§ CFU**

1/2h Chimg* 1/2h 6h Ching*

0,0002 78 36 49
[=-% [=-3
0,0003 56 & 89 51 &
0,0004 12 S 64 34 &
0,0005 2 = 53 i &
0,001 2 a:l: 41 5 g
0,002 0 E— 13 0 E—
B =+18
0,003 0 E’ ::;\ 6 0 g %
0,004 0 T Q 1 0 T A
g = g =
0,005 0 S g 0 0 5 9
6.0 0 g Ug 0 0 S §
0,2 0 g 0 0 g
0,5 0 - 0 0 s
Ex £
1,0 0 2 0 0 Z
S &
2.0 0 o 0 0 bt
O, (=3
5.0 0 @ 0 0 @

10,0 0 0 0

* Chitng : Ddy chitng thay héa chdt cé Chlor bang nuéc mudbi sinh ly.
** CFU ( Colony forming unit ) : 86 khudn lac trén dia thach sau 24 gio, chi s6 trung
binh cua 5 dia, Idy tron sé6.

Bang trén cho thdy : Véi vi khudn T4 ndng d6 Clo trong nuéc 0,002mg/ml ( 2mg/lit
c6 ndng do chlor hoat 12 0,5 mg/ lit) diét todn bd s6 vi khudn thit sau 30 phit ( khong thdy
khudn lac ndo trén ci 5 dia thach ). Véi truc khudn thuong han néng dé Clo ¢é tic dung
diét khudn sau 30 phiit 12 0,005mg/ml ( Smg/lit cé6 néng do6 chlor hoat 1 1,25 mg/ lit), néu

29



dé thai gian tic dung lau hon, 6 gid, thi néng d6 diét cia Clo d6i v6i Thuong han la
0,002mg/ml (twong duong 0,5 mg chlor hoat tinh/ lit) Do di€u kién thi nghiém Ja pha hod
chit ¢é Clo trong nuéc cit nén lugng Clo st dung hdu nhu khong, nhung khi 4p dung thuc
t&€ dé khir tring nudc thi phai ding lugng hoa chat 16n hon vi mot s6 Ton kim loai, chit hitu

co ciing s€ tiéu thu mit mot lugng Chlor nhat dinh.

Bdng 8 : Két qud diét truc khudn Than bang Chloramin

Néng do Chlor Truc khuidn Than 5 Truc khuian Than
mg/ml ( sinh dudng ) (‘bao tir)
S8 mau cé vi khudn/ tong s S8 mau cé vi khudn/ téng s6
12h | 18h | Chimg* 1/2h 18h | Chimg*
10 13 073 o 9| P 073 o T
5 1/3 0/3 ® ‘5 2/3 0/3 e ‘5_
2 3/3 0/3 % - 03 ; -
] EREEEE- R EEL B 15 & E
0,5 13 053 1 2 % e 38 Zy: % 3
0,2 3/3 I3 | »wg® 3/3 3/3 w g @
0.1 303 173 ;é: ?:’ g 373 3/3 %: ;’f‘ %
0,05 33 | 23 | = 20 33 ;3 |- £ ®
0,01 33 | 33 = 2 373 = %l

Két qud bdng trén cho thdy :

R4t kho diét truc khudn Than ca 2 thé sinh dudng va bao tif bing hod chit cé Clo, &
néng do 10mg/ml ( 10.000mg/lit, tuong dwong dung dich me thudng dung tai phong thi
nghiém 1a 1% Clo ) vin chua diét dugc ca thé sinh dudng 1in bao tit trong vong 30 phiit, &
thé sinh dudng vin cé 1/3 miu cdn vi khuin séng s6t. Thé bio tir trong vong 30 phit
khong ndéng d6 nao diét duoc.

Thoi gian tic dung lau hon ( 18 h) ¢6 vé nhu d3 xuat hién tic dung diét khuin & ndng do
0,5mg/ml d6i véi the sinh dudng, véi thé bio nt nong d6 12 2mg/ml.
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33. KET LUAN
e Tiét tring bang phuong phap nhiét:
* Phuong phap dun séi.
- Phdy khudn ta ( V.cholerae) bi bat hoat sau thoi gian 1 phiit tinh tir thoi diém dat
nhiét d6 100°C, nhung vi khudn thuong han sau 3 phit véi néng d¢ vi khudn 10°
CFU/ ml
- Truc khuin than thé dinh dudng thoi gian cdn thiét 100% bi bat hoat sau 5 phiit va
thé bio tir ngoi thdi gian 10 phiit
* Tyndall ( Pasteurization):
- phdy khu4n ta bi bit hoat trong th&i gian 5 phiit va thuong han sau 7 phit 100% vi khuin
mdi bi bat hoat véi néng d6 vi khuén 10° CFU/ ml
K&t qué thir nghiém bt hoat vi khudn bing phuong phép nhiét & thé tich han ché va néng
d9 vi khudn dugc x4c dinh, nhung trén thuc t€ & thé tich khir triing 16n va néng d¢ khong
xéc dinh do dé6 t6t nhét phai cé hé s6 an toan (thdi gian gdp tir 2-3 14n s6 thai gian thi
nghiém)
e Khir tring bing hoa chat
- Phdy khudn ti néng d6 Clo trong nuéc 0,002mg/ml ( 2mg/lit ) diét toan bé s6 vi khudn
thir sau 30 phit, véi trc khudn thuong han 12 0,005mg/ml ( Smg/lit ). Néng do 2mg/lit va
5mg/lit déu cao hon lugng Clo du trong nuée x{r Iy cua cac nha miy nude.
- Rét khé diét truc khudn Than ca 2 thé sinh dudng va bao tit bing hod chat c6 Chloramin
B, & néng d6 10mg/ml ( 10.000mg/lit, twong duong dung dich me thudng ding tai phong
thi nghiém 12 1% Clo ) vin chua diét dugc ca thé sinh duéng 14n bio tir trong vong 30
phiit, nhung sau 18 gi¢ khir tring bang dung dich chloramin & néng d¢ 0,5 mg/ ml va
2mg/ ml bt hoat dugc 100% truc khuan than thé dinh duéng va thé bao tir , do d6 muén
giam thdi gian thi cdn ting li€u chor hoat tinh tir 2,3-2,4 mg/ lit véi thoi gian ti€p xdc t6i
thiéu 12 1 gids.
3.4. quy trinh khit tring t§y u€ nguén nuéc
3.4.1. Huéng dan chung :
Lura chon héa chit :
C6 rat nhiéu loai héa chit dé khir tring nuéc, tiy theo méi loai midm bénh ma
nguol ta dung moét loai héa chat khic nhau. Théng thudng nhit ngudi ta diing cic héa chit
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c6 Chlor dé khir tring nuéc sinh hoat va ngudn nuéc ( nhu gigng, bé chifa, nuéc nha
mdy...) vi it d6c hai nhat déi védi stic khoe con ngudi va mdi truong.

Theo chiing t6i nén diing Chloramin trong khir tring nuéc vi day 1a loai héa
chat phé bién trén thj trudng Viet Nam, gid thanh ré, d& sit dung va c6 thé diét duge
nhiéu mam bénh khic nhau. Trong nghién citu chia dé tai ching toi cling thir véi héa
chit nay..

*Luya chon phuong phap khir tring, tiy ué :

Thuc t€ rit khé tach biét riéng timg quy trinh x& 1y nhu khir tring khong khi, dit,
nuéce...vi khi nhiém tic nhan sinh hoc tit ca méi trudmg séng déu nhiém mim bénh nén
bién phap khi triing tdy u€ phai 4p dung déng bo, téng thé. Vi du khi mét khu doanh
trai bi nthiém mdm bénh sinh hoc dudng khi dung thi toan bd cic ng6i nha, khoéng khi,
dit, nuGe va cic vat dung, thiét bi quan sy trong khu vuc déu bi nhiém.

Trong trudng hop cé thé thi nén wu tién ding bién phép xit Iy bing nhiét nhat 12 véi
thyc phdm, vat dung bing kim loai, thlly tinh... Mét s6 vat dung phit hop hodc céc ché
phdm tir dong vat cé thé diing bién phdp khit tring bang tia gamma , tia phéng xa hodc
xdéng bang cdc hoa chat dang hoi nhu Ethylene oxide. Cic thiét bi quan su ( xe, vii
khi...) c6 thé 4p dung bién phdp tdy ué& bé mit bang Chloramin ...

Bién phép t6t nhat dé khir tring nuée 13 ding thiét bi loc véi mang loc ¢& 0,450,
Tuy nhién day 1a c4c thiét bi dit tién va hién tai vaAn chua trang bi nhiéu tai Viét Nam,
vi vay phuong phép phd bién van Ia dung Chloramin.

*Cac phuong phap khir trung nudc :

1. Phuong phdp nhiét : Dun s6i nuéc 100°C 1a phuong phdp théng dung nhit, gia
thanh ré, kha nang khit triing cao.

2. Phuong phdp loc : Sir dung céc loai mang loc cé kich thuée nhéd ( 0,2um ) dé loc
gilf vi khudn.

3. Phuong phdp hoi hoc : Ding cic chat héa hoc diét khudn hodc cic chidt oxy hod
manh. Hod chét khir tring nwéc dé &n udng : khi chlor, 0z6n, cic chét gidi phéng
chlor ( Chloramin B, T, canxi Chlorrua hypoChlorride ( Chlorrua véi ), thudc tim.
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3.4.3. KHU TRUNG NUGC DUNG CHO AN UONG NHIEM TAC NHAN SINH
HOC :

* Nuoc nhiém Td, Ly, Thuong han :

Khi nguén nuéc bi nhiém cdc mam bénh dudng rudt thi bién phép hiéu qua nhat 1a
dun s6i. Tir két qua nghién citu & bang 4 thi thdi gian dun k€ tir ldc so6i 1a 4 phit di dé giét
ca phdy khudn T3, truc khudn ly va vi khuan Thuong han. Tuy nhién khi 4p dung thuc t&
do thé tich nudc 16n hon vi nhét 13 d6i v6i thuc phdm con bi anh hudng bdi qui trinh
truyén nhiét khéng déu nén phai tinh thém hé s8 an toan 2-3 14n, nén thdi gian cin thiét tir
khi s6i tir 8-10 phit di dé diét toan bd vi khudn dudng ruét.

C6 thé dung bién phap Tyndall véi cic chit 1dng dé bi ph4 hiy & nhiét do cao. T
k&t qua bang 5 vi hé s6 an ton thi nhiét d6 60°C/ 25-30 phiit di d€ diét phdy khudn ta,
trge khudn thuong han trong nude.

* Nudc nhiém truc khudn Than thé sinh dudng va bao tir:

Nuée diing cho sinh hoat nhu nuéc ddnh rang rira mat, tim, giit...do thé tich 16n
nén dung héa chat ¢6 Chlor. Bién phdp nay ting dung cho khir tring nudc cung cip tap
trung nhv tram cung ¢dp nudc, bé chira, gi€ng 4n bi 6 nhi€ém maim bénh dudng ruot.
Nguyén [y : Chlor vao nudc tang th€ ning 6xy hod moét s chit nguyén sinh cua t€ bao,
mit khic Chlor ciing tic dong truc ti€p 1én mot s6 chit trong nguyén sinh chit va mang t&€
bao vi khudn.

Chlor cén thiét d€ khit khudn gém Iugng Chlor tiéu thu va Chlor du. Néng d6 Chlor
cén thi€t phai dat : 2 - 5 mg/l .

« QUY TRINH KHU TRUNG NUGC BANG CAC CHAT SINH CHLOR HOAT:
*Buodce I - Phai xdc dinh dugc % Clo trong héa chat khir tring theo " Quy trinh xdc
dinh Chlor hoat " & phidn Phu luc 2 . Bugc ndy thyc hién déu hang thang thi khi cdn skt
dung ngay d3 biét duge két qua, khong mit thdi gian dé€ dinh lugng.

*Budc 2 : Tinh thé tich nuéc cdn khir tring : D61 véi bé thi do tree ti€p va tinh theo (
Chiéu rong b€ X chiéu dai bé X Chiéu cao muc nuéc trong bé ). Giéng miéng hinh tron
( Ban kinh miéng gi€éng X Bén kinh miéng gi€ng X 3,2 X Chiéu cac muc nuédc ).
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- Chiéu cao muc nuéc do bang thudc hodc t6t nhit 13 budéc mot vat nang ( gach hoic
cuc sit ) vao ddu day réi tha xudng tdi ddy. Kéo lén do doan day bi uét.
- Don vi do 1a mét.
Bude 3 : Pha dung dich Chlor me 1%
Cong thiic tinh nhu sau :
1000

Khéi lugng héa chit cho 1lit, ( gam ) =
% Clo hoat
Vi du pha Canxi hypochlorit 70% chlor hoat : Lugng hda chat cdn thiét d€ pha 1 lit
dung dich 1% 1a : 1000/70 = 14,28 gam, 14y tron 12 15 gam ( nguyén tic khi 14y tron s6 dé
pha dung dich khtr triing 1a 18y s0 16n hon ).
Dé thuan lgi chiing t6i di tinh sdn véi mot s6 chat & bang dudi day:
Bang 9 : Bdng tinh pha dung dich Chlor hoat 1%

Ho4 chat ( % Chlor *) Khai lueong cho 1 lit**
Calci hypochlorit ( 70% ) 15g
Chlorua v61,CaCIOH.Ca(OR),.xH,0 ( 30% ) 33g
Natri hypochlorit ( NaOCl , 5% ) ( dang nudc ) 250ml
Monochloramin,C,H;SO,NNaCl.3H,0,(25%) 40g
Dichloramin B,C;H;SO,NCl,, (60%) l7g
Dichloramin T,CH,CH,SO,NCl,, (60%) 17¢g
Hexachlormelamin,CNCl,, ( 10%) 100g

* X4c dinh theo " Quy trinh x4c dinh ham lugng Chlor trong chit khir tring ™
** Tiy theo thé tich nuéc cdn khir tring dé tinh cy thé thé tich dung dich me 1%.
Budc 4 : Khit tring bang dung dich Chlor me 1%.
Cho dung dich me vao nudc cin khir tring theo hudng din duéi day :
Bang 10 : Hudng ddn liéu khit tring Td,thuong han, Ly bdng dung dich Chlor 1%.

Nudc can khir Dung dich me

1 it Smi
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10 lit 50 ml

100 lit 500ml

1000 1it ( Im3) 5000ml

Trén déu bing que hoic trong giéng, bé thi bang cich thd gdu miic nuéc vao kéo lén
xudng nhiéu Iin d€ tron déu. Véi liéu khit tring nhu bing 12 dam d6 Chlor tr 3- 5 mg/lit
nudc khit triing tuy theo cac chat ( hitu cg, cde Ion kim loai...) cé trong nudc.
e Chi ¥ : Néu nuée vin duc ( c6 nhiéu hat lo ling ) nén loc nuéc truée khi cho Chlor.
o Khir triing bing hod chit cé Chlor dang bt :
Trong trudng hop khong cé hoic khong kip pha dung dich Chlor 1% thi cé thé tha truc
ti€p hod chat sinh Chlor vio bé, hodc gi€ng cin khir tring. D€ dat lugng Chlor tix 3 -5
mg/lit thi cach tinh lugng hod chit theo bang chiing t6i tinh sin dudi day.

Bdng 11 : Bdng tinh luong hod chdt cho Im’

Ho4 chit ( % Chlor hoat *) Khéi lugng cho 1m3
Calci hypochlorit { 70% ) 7,28
Chlorua v61,CaCIOH.Ca({OH),.xH,0 ( 30% ) 17,0g
Monochloramin,C,H;SO,NNaCl.3H,0,(25%) 20,0g
Dichloramin B,C,H;SO,NCl,, (60%) 8.3g
Dichloramin T,CH,C,H,SO,NCl,, (60%) 8,3g
Hexachlormelamin,C,N,Cly, ( 10%) 50g

Tron lugng hod chét cian dung ( tuong d6i chinh x4c ) cho vao mdt sd, cho nudc vao
trén déu cho tan sau d6é d6é vio gi€ng hodc b€ cin khir triing. Dung que hoic trong giéng,
b€ thi biang cach tha giu mic nuée vio kéo 1én xubng nhiéu l4n dé tron déu.

Nuédc khit tring bing Chlor thudéng c6 mii hang, nén d€ sau | gi¥ hoic 1au hon dé
bét mii trwde khi dung.
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Phén 4
XAY DUNG MO HINH VA QUI TRINH BAT HOAT VI SINH VAT POC HAI
TRONG THUC PHAM VA CAC DANG BAO Bi BAO QUAN THUC PHAM
TRONG PIEU KIEN TAC CHIEN HIEN NAY.

4.1. tac nhan sinh hoc va kha nang gay doc thyc pham:
* Nguyén nhdn gdy djc thuc phdm : hau hét 1a do tAc nhan vi sinh vat, méi loai vi sinh
vt c6 co ch€ gay nhiém khic nhau, thong thudng cic loai vi khudn dudng rudt trong qui
trinh phdt trién tao ra cc sin phdm ngoai bio ( ngoai doc t8) dac biét 1A cdc vi khudn gay
bénh dudng rudt nhu: Salmonella, shigella, Y.pestis, V.cholerae ... san xuit ra doc t6 rudt
gy céc hoi ching r6i loan tieu hod.. D€ gay nhiém doc thuc phdm trude tién vi khudn
phéi c¢6 du difu kién thuén 1¢i cho su phat trién nhu: Loai thuc phdm, d6 4m , nhiét do,
thoi gian, mot s6 vi khudn ¢6 kha nang phat trién tao ra polyscharide d€ tao ra mang sinh
hoc trén bé mit cdc loai thuc phim
- Diéu kién gday nhiém déc thyc phdm:
+ gay nhiém bé mit thuc phdm do gy nhiém, tiép xiic véi dit va dung cu cap
dudng khong dugce khir triing  trude khi sir dung
+ An thiic an s6ng hoac dé lau
+ Diéu kién bao quin van chuyén thuc phdm khong bao dam
+ Thuc phdm khir tring bing phuong phap nhiét khong biao dam nhiét do va thoi
gian cin thiét dé tiét tring
- Thuc phdm ldy nhiém chéo tix cdc nguén:
+ Nudc nhiém tic nhan gay bénh: phdy khudn ta, vi khudn thuong han, truc khuin
ly va bao tit chia truc khudn than
+ Thuc phdm nhiém phan ngudi va cic loai gia siic gia cdm mic bénh
+ Thuc phdm nhiém tir sén phdm bai ti€t cia dong vat cAm nhiém
- Sut dung trong khing bé sinh hoc
+ Muc dich: tiéu diét d6i phuong bang cich gay ra cic vu dich, 1Am mdt kha ning
chién diu
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+ Tinh chat cha cdc tic nhan sinh hoc : déc luc cao, kha niing séng va ton tai ngoai

moi trudng rdt 1au, mot s& phuong thitc 14y truyén thay déi dé tao ra tinh bét ngd.

SG PO NGUOI NHIEM POC THUC PHAM

. Nguon géc thue
| pham bién |

Bang 12. Tinh hinh sit dung bao bi bdo qudn luong thitc, thyc phdm hién nay trong qudn

ddi va trong diéu kién tdc chién mdi

LOAI BAO Bl BAO QUAN CHAT LIEU TAC DUNG SUC CHIU BUNG
TT | LUONG THUC, THUC
PHAM
1 | Dung gao 01 16p PP tron | Trdnh bui Thim nuéc, ré rich

khi va cham manh

Pung gao cung cidp |03 16p (PVC,|Trdnh xam nhap | Chiu va cham manh

trudmg sa PP, PE) cia tdc nhan sinh | va chéng kha ning in
hoc mon ciia nudc bién
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Pung dau xanh, lac,

03 16p (PVC,

Tranh xam nhap

Chiu va cham manh

vimng PP, PE) cua tic nhén sinh | va kha ning an mon
hoc coa nitdc bién

Diu thuc vat, md, | Can nhua Trdnh xa4m nhap | Chiu va cham manh

nuéc mam ctia tic nhan sinh | va kha niang an mon

hoc

cuia nudc bién

D6 hop (Thit, c4, rau,

Hop thi€c trong,

Trinh VSV xam

Vo ngoai kim loai dé

hoa qud) bia caton ngodi | nhap bi nuéc bién dn mon
( dang kim loai)
Luong kho Bao PE pht | Tranh VSV xam | Vo ngoii kim loai dé

parafin, déng 10
kg trong thung

sat

nhap

bi nudc bién in mon

Thitc an sin phuc vu

di ngoai

Thuc phdm chifa
trong typ nhua,
dau kin
bang thiéc

han

Tranh VSV xam
nhap

Chiu duoc va dap

Bao bi dung thit, hoa

qua , rau tuoi

Sot tre hodc kim

loai

Nguy co ti€p xiic
truc tiép véi tac

nhan sinh hoc

Khéng chiu duge va

cham

Thitc dn phuc vu cho
hoat dong da ngoai va
tic chién trong chién
tranh sinh hoc ( dang

nghién ciru)

Tidi PE , nhéom
han kin ngoai

ciing 16p OPP

Trinh nhiém tac

nhin sinh hoc

Chiu duoc va dap

manh

4.2. M¢ hinh thir nghiém khi triing cic dang bao bi bao quan thuc phdm hoic dung
cu nha bép bing hoa chat:

Hién nay mot s thuc phdm cung cip trong quin déi va thi trudng ¢é nhiéu dang,
nhung chil y&€u x&p vao 2 loai chinh 14 :

*Loai khong thdm nudc :
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- Bao bi c4u tao béi 1 hodc nhiéu 16p polyethylen hodc gidy trang paraphin

- Loai déng trong hop kim loai

- Bao bi ¢6 chit liéu c6 ngudn géc tir cao su

- Bao bi dang chit déo
4.2.1 Két qud thir nghiém diét khudn trén loai bao bi bdo qudn luong thuc, thuc phdm
bang chat liéu khéng thdm nudc:
* Khit tring vi sinh vt déc hai bang hod chdt

Cdch tién hanh:

- C4c chiing vi sinh vat ting sinh trén méi trudng thach co ban va thach kiém pH: 8,5 %,
pha canh khudn véi nuéc mudi sinh 1§ cé ndng d¢ 0,5 Macfarland tuong dwong véi 1,5x
10® CFU/ ml. Ding tim bong vo6 tring phét 1&n bé mit cac chat liéu véi dién tich 5-10 cm?
- Pha dung dich hypochlorite ( 6%), iodine va cloramin hoat v6i cdc nong d¢ khdc nhau

- Nhiing toan bd bao bi d3 gay nhiém vio hod chit

- Thoi gian khit tring trong thoi gian 5 - 60 phit.

- Thit nghiém dugc ti€n hanh & diéu kién: Nhiét d6 phong thi nghiém 22- 25°C ( bao gom
ca dung dich hod chat va bao bi dung thuc phim)

Ddnh gid két qud:

- St dung tam béng 14y mau trén dién tinh lem? cdy vao thach dinh dudng
- MAu ching duong: thay dung dich khir triing bang nuéc mudi sinh 1y
Bang 13: két qud diét truc khudn than trén bé mdt bao bi polyethylen khéng thdm nudc

bang hypoclorite

Hod chdt | Néng dé hod | % hiéu qud diét truc khudn | % hiéu qud diét triic khudn
chadt than ( sinh dudng ) than ( bao tw )

(%o=ppmicm2)

HYP- 6 Sau 300 Sau 600 Sau 300 Sau 600
( Na0Cl) 100 ppm 95,63 % 98,67 % 65,24 % 92,63%
pH: 7,0 (0,01%)

T°C: 22°C
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500 ppm 100% 100 % 99,99 % | 100%
(0,05%)

5.000 ppm 100% 100% 99,99 % 100%
(0,5 %)

10.000 ppm 100% 100 % 100% 100%
(1%)

Két qud nghién ciu trén cho thdy:

Str dung hypo-6 & néng d6 500 ppm c6 thé bat hoat duoc toan bg tryc khudn than
thé sinh dudng sau 30 phiit ti€p xtc, nhung ciing & néng d6 ti€p xdc tuong ing chi diét
99,99 % truc khudn than thé thé bao tit. D€ bt hoat 100 % truc khuan than thé bao tir cdn
phai st dung sodium hypochlotine ¢6 néng d6 10.000 ppm véi thoi gian ti€p xdc 30 phiit
hodc néng d6 500 ppm véi thoi gian ti€p xic 60 phiit.

Bdng 14: két quad diét vi khudn thuong han trén bé mdt bao bi bdng dung dich

hypoclorite, iodine va QACs

Nhiét d6 thit nghiém 22°C Thoi gian 10 phiit Néng do vi khudn 0,5
MacFaland
Bé mdt vat liéu thir Ty lé % diét khudn bing Hypochlorite( HYPO)
nghiém
Nong dé clo hoat 50 ppm 100 ppm 500 ppm 1000 ppm
tinh ppm (0,005%) (0,01%) (0,05%) (0,1%)
Kim loai 86,72 % 99,64 % 100 % 100 %
Nhua téng hop 45,78 % 64,73 % 84,34 % 92,64 %
94,63 % 98,52 % 100 % 100 %
Thuy tinh
Chat liéu Ty Ié % diét khudn bing iodine
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Néng d6 hod chdt | 10 ppm 50 ppm 500 ppm 1000 ppm
(0,001%) ( 0,005%) (0,05%) (0,1%)
Kim loai 94,63 % 100 % 100% 100%
92,72 % 98,63 % 100 % 100 %
Nhua téng hop
Thuy tinh 96,72 % 100 % 100 % 100 %
Chdt liéu bao bi Ty lé % diét khudn biang QACs ( hop chdt amonium béc 4
(NH,)
Néng do hod chat | 500 ppm 1000 ppm 10.000 ppm 100.000 ppm
| (0,05%) 0,1 %) (1%) (10 %)
Kim loai 09,46 % 100 % 100 % 100 %
Nhua tdng hop 72,64 % 96,24 % 99,68 % 100 %
100 % 100 % 100 % 100 %
Thuy tinh

Bdng trén cho thdy:
- Néu stt dung hypoclorite dé khir tring bé mit bao bi nhiém vi khudn dudng ruét lam
bang chat liéu 12 kim loai va thuy tinh ddi hoi néng d6 t6i thiéu tir 500 ppm — 1000 ppm

va chit liéu nhua téng hop ddi hoéi trén 1000 ppm

- Néu sit dung dung dich iodine khi triing bé mat chat liéu bao bi bang kim loai va thuy

tinh cdn néng d6 tr 50 ppm — 500

- Ne&u khtr tring bing QACs d6i vdi chat liéu thuy tinh va kim loai cdn 1000 ppm —

10.000 ppm va bao bi san xuét bang chit liéu nhya cdn 100.000 ppm

* Khit tring bao bi bdo qudn thuc phdm bdng bdng clo hoat tinh:

Pha lo@ng néng dd hoa chit theo ty 1& néng d6 chlorine hoat tinh cita ch€ phdm do

Phan vién Phong chdng vii khi NBC cung cip (tén thuong mai 1a b6t 3/2) ¢ thanh phin

clo hoat déng 1a 40%.

- Ti€n hanh xdc dinh néng do nhu sau:
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+ Can 10 g ch€ phim tron déu véi 10 ml nude cdt vo triing ¢6 nong do clo
hoat 12 40%.
+ Pha loiing béc 2 lién ti€p cé néng do clo 1a 20%, 10%; 5%; 2,5%; 1,25%;
0,625%, 0,3125 %...
+ Xi4c dinh khoang néng dé diét khudn theo timg loai vi khudn va dac tinh
c4u triic t€ bao ciing nhu kha ning khang chat diét khudn cha timg loai, sau dé tién
hanh pha lodng ti€p trong khoang dé€ x4c dinh ndng do diét va dc ché vi khudn .
+Xdc dinh s6 luong vi khudn moc trén dia thach bang cdch 14y tam bong vo
trung thim nudc muéi sinh 19 di déu trén 1 cm2 bé mat chat liéu di khir triing cdy
vao thach dinh dudng, G 370C/ 24- 48 gi, d€m s& khudn lac trén dia, cling 1Am
tuong tr véi miu ching duong khi khong c6 hod chit tiét tring.
- Néng do vi khudn gdy nhiém bé mdt:
+ 0,5 Macfaland tuong duong v6i 1,5 x 10°* CFU/ ml
Bdng 15: két qud diét truc khudn than trén bé mdt cdc chdt liéu bao bi bdo qudn luong

thic, thuc phdm bdng dung dich clo hoat tinh

Vit liéu khu tritng Hiéu qud ( %) bdt hoat bdo tit than

Nhiét do thit nghiém 22°C Néng dé vi khudn 0,5 MacFaland

Thoi gian ( Tm) Sau 5 phit
Néng dé clo hoat | 12500ppm 25.000 ppm 50.000 ppm 100.000 ppm
tinh ppm (1,25 %) (2,5 %) (5 %) (10 %)
Kim loai 99.56 % 99,68 % 99,81 % 99,86 %
Nhua téng hop 65,72 % 72,67 % 86,74 % 92,47 %

99,65 % 99,86 % 100 % 100 %

Thuy tinh

Thai gian ( Tm) Sau 10 phat
Kim loai 99,93 % 100 % 100% 100 %
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Nhua téng hop 94,7 % 99,83 % 100 % 100 %
100 % 100 % 100 % 100 %

Thuy tinh

Thai gian ( Tm) Sau 15 phut

Kim loai 100 % 100 % 100 % 100 %

Nhua téng hop 100 % 100 % 100 % 100 %
100 % 100 % 100 % 100 %

Thuy tinh

Két qud bang 17 cho thdy:

Xir 1y bao bi thyc phdm vi c4c d6 ding nha bép dugc san xudt bing cdc chit liéu
nhu thuy tinh, nhua t8ng hop, kim loai nghi nhiém t4c nhan 13 bio ti than thi sit dung khir
tring t6i thiéu 12.000 ppm — 25.000 ppm trong thdi gian 15 phit hoic 50.000 —
100.000 ppm trong thdi gian trong théi gian 10 phiit hodc.

Chit ¥ : khir tring cdc chét liéu trén c6 nhim cic dang thuc phdm du thita nhu : protein,
lipid hodc polycharcarid thi cdn phai 1am sach bé mat trude khi ti€n hanh khir tring hay
tdy u€ va cc thanh phin hod hoc trén c6 thé 1am giam hoat tinh cia cac chét hoa hoc.

HIEU QUA BAT HOAT BT THAN TREN BAO HIEU QUA BAT HOAT BAO TU

Bl THUC PHAM (5PHUT) THAN TREN BAO Bl THUC PHAM
(10 PHOT)

100 100 , Y

%0 %9

80
5 7 ) 98
= 60 g 97
;a: 50 et Kim loai ‘-f: 96
& 40 :-nhya téng hop z 9 ....:;,;_" one
= 30 .. wegze THUY tinh

20 thuy tinh 94

10 93

a T : & + 92 == i ¢
0 125% 2.50% 5% 10% 125% = 2.50% 5% 10%

Ndéng dj Clo hoat (3B)

Nong dé Clo hoat (3A)
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Hinh 7: hiéu qud bdt hoat bao ti than trén bé mdt chdt liéu bao bi bdo qudn thuc phdm

Hinh (7A) : Hiéu qud khit tring béo tit than bdng cloramin trong thot gian 5 010 phit
tiép xiic , cdn néng doé 5%- 10% (50.000 ppm O 10.000 ppm)
Hinh (7B) : néu sit dung nong do 1,25% (12500ppm ) khut trung 10 phit chi c6 thé dp
dung véi vat liéu bao bi bang kim loai va thuy tinh.
- Néu sit dung néng doé clo hoat thdp nhdt trong thit nghiém la 1,25% dé bat hoat 100%
bao tr | thoi gian khit tring can thiét trén 15 phiit.

Bang 16: két qud khit triing bé mdt bao bi nhiém vi khudn S. typhi bdng clo hoat tinh

Vit liéu khit triung

Ty Ié % diét vi khudn thuong han

Nhiét do thu nghiém

Néng d6 vi khudn 0,5 MacFaland

24°C

Thoi gian ( Tm) Sau 5 phit
Noéng dé clo hoat tinh | 100 ppm | 150 ppm 3.125 ppm | 6.250 ppm | 12..500 ppm
( ppm= %) (0,01%) |(0,015%) |(0,3125%) |(0,65%) (1,25 %)
Kim loai bé mat nhdn | 85,6 % 92,23 % 96,55 % 99,98 % 100 %
('sita hop)
Nhua téng hop 56,23 % 86,16 % 90,34 % 99,27 % 99, 34 %
Thuy tinh 9235% | 94,63 % 98,93 % 100 % 100 %

Théi gian ( Tm) Sau 10 phit T
Kim loai 92,60% |94,23 % 99,77 % 100 % 100 %
Nhua 72,36 % | 87,54 % 92,62 % 99,86 % 100 %

94,57 % | 98,62 % 99,94 % 100 % 100 %

Thuy tinh

Thoi gian ( Tm) Sau 15 phit
Kim loai 04,72 9% | 99,63 % 100 % 100 % 100 %
Nhua tong hop 92,12 % | 94,63 % 99,42 % 100 % 100 %
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99,24 % | 100 % 100 % 100 % 100 %
Thuy tinh

Két qud bdng trén cho thdy:

- Néu st dung clo hoat tinh d€ khir triing bé mit bao bi , t&i thi€u cin ndng d6 12.500 ppm
bat hoat duge vi khudn thuong han ti 99,34 % - 100 %t trong thdi gian 5 phiit véi

- C6 thé st dung & ndéng do 6250 ppm bt hoat vi khudn tir 99,86 % - 100 % trong thii
gian 10 phit

- Néu sit dung néng d6 3125 ppm bat hoat vi khudn tir 99,42%- 100% trong thdi gian 15
phuit.

4.4, KET QUA KHU TRUNG LUONG THUC, THUC PHAM NHIEM VI SINH VAT
POC HAI
4.4.1. Pac diém cia cac loai luong thire, thic phdm
e Cdc dang thuc phdm:
- Thuc phdm ¢4 ngudn gdc tir dong vat ( thit gia xidc gia cdm, sita..)
- Thye phdm cé nguén géc thue vat ( hoa qua, ci, rau...)
- Thuc phdm ¢6 nguén gdc tir bién ( c4, cua, s0...)
» Ddc diém cida cdc loai thuc phdm:
Rat giau chét dinh dudng ( protein), khi ti€p xiic véi tic nhan vi sinh hoc, thudng gay
nhi€m bé mit va 13 diéu kién thuan lgi cho vi sinh vat phat trién , day Ia diéu kién thuan
lg1 hon vi:
+ Thuc phdm gidu protein thudng c6 nguén gdc dong vat, va vi khudn gay bénh tir
dong vat rat c6 kha nang 1ay nhiém cho thuc phém.
+ Thyc phdm giau chdt dinh dudng, 12 yéu t6 quan trong nuéi dudng vi sinh vat déc
hai phdt sinh, phat trién.
+Che€ bi€n thuc phdm va dung cu nha an nhi b&p khong duoc khit tring 1am lay
nhiém mim bénh vao thyc phim.

4.4.2. Két khd khit tring vi sinh vdt dgc hai trong luong thuc va thuc phdm
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e Bdt hoat vi sinh vét déc hai trong luong thuc, thuc phdm bdng phuong phdp nhiét:

- Chiing B.anthracis thé bio tit va sinh dudng duogc ting sinh khéi theo thudng qui k¥

thuat

Cdch tién hanh:

- Pha truc khuén B.anthracis thé bio tir vi sinh dudng véi nuéc musi sinh 1y (0,9 %) d€ tao

dung dich treo cé néng do 0,5 MacFaland
- Chuin bi mau thir:

+ Mdu thit : Cit vé tring thit bd cé kich ¢& | em?® x 1 cm?, nhiing vio canh khudn,

sau d6 chuyén vao 6ng nghiém

Bang 17: Két qud khi tring vi khudn thuong han va phdy khudn td trong mdu thit va rau

bdng phuong phdp nhiét ( Pun séi 100°C)

Théi gian Hiéu qud diét khudn (%)
( phit) (n=9)
S. typhi V.cholerae
Ma4u thit M4u rau Mau thit Mau rau
2 8/9 7/9 3/9 2/9
4 4/9 2/9 0/9 0/9
6 1/9 0/9 0/9 0/9
8 0/9 0/9 0/9 0/9
10 0/ 9 0/9 0/9 0/9
12 0/9 0/9 0/9 0/9

Két qua bdng trén cho thdy:

+ Phdy khudn ta (V.cholerae) rit nhiy cam véi nhiét hon 1a vi khudn thuong han

(Salmonella) , dé diét phdy khudn ta chi cdn dun s6i thoi gian khong qua 4 phit,

nhimg v&i vi khudn thuong han cdn hon 6 phit.

+ Dai véi S. typhi, thdi gian can thiet 6-8 phit, khir triing bang phuong phép dun
s6i ( 100°C)
+ V.cholerae, thdi gian cdn thi€t Ia 4 phit ( Nhiét do 100°C)
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Bdng 18: Két qud khi triing vi khudn déc hai trong mdu sia

P6i v6i cic ngudén thuc phidm dang 16ong nhu: sita, ddu an, bo, md, formage...
khong 1én sir dung céc biét phdp khir tring bing cdc phuong phdp hod hoc vi phén t6n du
cta hod chdt phdn ndo adnh hudng téi sitc khoé con ngudi, va mit mui vi va khéng nén
diing phuong phadp dun s6i vi 1Am bi€t chit ctia san phdm, do d6 bién phdp thich hop nhit

12 sir dung phuong phép pasteurization

Thoi gian Hiéu qud diét khudn(%) & nhiét do 62°C-64C
( phit) (n=9 ong)
B. anthracis S.typhi V.cholerae
(sinh dudng)
1 9/9 9/9 9/9
5 8/9 5/9 0/9
(100%)
7 6/9 2/9 079
8 5/9 0/9 0/9
(100%)
10 5/9 0/9 0/9
15 2/9 ND* ND*
20 1/9 ND* ND*
25 0/9 ND* ND*
(100%)
30 0/9 ND* ND*

*ND: not done ( Khong thuc hién)
Két qud bang 20 cho thdy:
+ Tiét tring B. anthracis bing phuong phdp pasteurization & nhiét d¢ 620C- 64°C,
véi théi gian cdn thiét 20 phit — 25 phuit,
+ D61 véi S.typhi , thdi gian 8 phit
+ Vi V. cholerae,thoi gian 5 phiit
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HIEU QUA (%) BAO TU BI BAT HOAT TRONG THUC PHAM !
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Hinh 8: Ty 1é(%) bao tit Than bi bat hoat (1A) va (1B) s6 luong CFU/ mi bao ti séng sét
theo thoi gian

- Khtr tring thuc phdm dang hitu co va rau thdi gian cdn thiét d€ bat hoat 100 % bao tir tir
25 - 35 phit (ndng do bao tit gay nhiém 1,5 x10° CFU/ ml).

4.5 KET LUAN HIEU QUA CUA MO HINH KHU TRUNG VI SINH VAT POC
HAI TRONG THUC PHAM VA BAO BI BAO QUAN THUC PHAM
- Khit trang tdc nhdn sinh hoc nhiém trén cdc chdt liéu bao bi bdo qudn thuc
phdm bdng phuong phdp hod hoc:
o Truc khudn than thé bao it (Bacillus anthracis spore):
- Néu sit dung dung dich Hypochlorite & diéu kién pH: 7,2 ; nhiét d¢ 22°C:
+ néng d¢ 5.000ppm — 10.000 ppm trong th&i gian 30 phiit hodc 500 ppm
trong thot gian 60 phiit. ( chd ¥ chit liéu bao bi)
- Néu st dung dung dich chlorine hoat tinh :

+nong d¢ 50.000 ppm ti€p xic trong 10 phiit
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+ ndéng 46 12.500 ppm tiép xiic trong thoi gianl5 phit
o Truc khudn than thé sinh duéng ( Bacillus anthracis vegetative)
+ Cdn néng d¢ hypolorite 100 —500 ppm, thdi gian diét trong 30 phuit
Trén thucc t€ miu thuc phdm nhiém tryc khudn than thudng ton tai dudi ca 2 thé

bio ti vi sinh dudng, do d6 dé dam bao t6t cong tic khir tring, t6t nhat st dung
noéng dd hod chit nhu 1a diét thé bao ti.

¢ Diét vi khudn thuong han ( Salmonella typhi) trong di€u kién nhiét dé hod chat
22°C, thdi gian diét khudn 20 phiit.
+Ndng d6 hypochlorine 1000 ppm — 5000 ppm
+ Nong d¢ iodine : 50 ppm- 500 ppm
+ndng d6 QACs : 500 ppm — 10.000 ppm ,tuy theo chdt liéu bao bi
+ Néu sit dung chlorine hoat tinh trong thoi gian khir tring 5 phiit cdn néng d6
6250 ppm —12.500ppm, véi thai gian 10 phit d&€n 15 phiit cin néng d6 150 ppm -
3125 ppm uy theo chit liéu bao bi.

- Khit tring luong thuc, thuc phim bing phuong phap nhiét :

¢ Tryc khudn than thé sinh dudng ( bacillus anthracis vegetative): bang phuong phdp
dun s6i 100°C, diét khudn trong thdi gian 15-20 phit va phuong phép pasteurization
& nhiet do 62-64°C, thdi gian diet 1a 25 —30 phit

e Tryc khudn than thé bio tir ( Bacillus anthracis spore) & nhiét d6 100°C, bi diét sau
thai gian 30 phuit

¢ Vikhudn thuong hin ( salmonella typhi) & 100°C, bi diét sau 6 phiit, néu sit dung
tiét tring bang phuong phép pasteur, bi diét sau 8 phit

e Phdy khudn ta ( Vibrio cholerae) & 100°C, bj diét trong khong thdi gian 4 phiit,
né€u sir dung tiét tring bing phuong phép pasteur, trong thdi gian 5 phiit -10 phuit

4.6.QUI TRINH KHU TRUNG,TAY UE MAM BENH POC HAI TRONG THUC
PHAM
4.6.1 Huong ddn chung : Khi khi tring, tdy ué bao bi bdo qudn luong thuc, thuc phdm

trén co sd nguyén tdc:
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+ Kiém tra, lua chon loai chit liéu bao bi dé quyét dinh ho4 chat khir tring
phi1 hgp va hiéu qua cao

+ Loai bd céc bao bi bi rach, nhim trinh luong thuc, thuc phdm ti&p xiic
truc ti€p véi hod chat khir tring c6 thé gy doc cho ngudi.

+ D61 v6i tat ¢ chc loai luong thuc, hodc thuc phdm truée khi st dung khir
tring déu phai qua giai doan lam sach dé giam béi néng do vi khudn trén bé mat bi
nhiém

+D6i véi thue phdm di nhiém tdc nhan sinh hoce, néu phét hién duge bang
cam quan thi khong nén sir dung va huy toan bé.

+R 4t nhiu yé&u t6 anh hudng téi hiéu qua cba cac phuong phap khir tring
thyc phdm nhu: nhiét d hoa chait va chat liéu khir tring, pH , néng d¢ hod chit,
thoi gian khir tring...

+ Dang vi sinh vat gay nhiém déc thuc phdm , lugng protein trén cédc chat
liéu khir triing ( vi protein hip phu va bat hoat mét s6 hoa chit khir tring)

+ Lua chon bién phép khir trung phtu hop véi timg loai lwong thuc, thuc
phdm .

+Lua chon hod chat phi hop véi chat liéu khir tring vi néng do hoa chat du
thita c6 thé dnh hudng chat liéu duge khit tring, gay doc cho moi trudng vi dong
vat.

+ Gid thanh ho4 chét phi hgp, dé sit dung

4.6.2.QUI TRINH KHU TRUNG BE MAT BAO Bi BAO QUAN THUC PHAM VA

DUNG CU NHA AN NHA BEP ( NGAN NGUA VI SINH VAT POC TU BAO Bi

HAI XAM NHAP VAO LUONG THUC THUC PHAM )

Cdc budc tién hanh: Lam sach,nira, khit tring, phoi kho

Lam sach :

- Loai bd cic chdt vo co hoac hitu co 6 trén bé mit bao bi bio quan luong thuc va thuc

phdm, vi trong qud trinh van chuyén gay ra v& d6 v&, cic loai thuc phdm gidu chat dinh

dudng dang long nhu protein, lipid, d4t...s& tao ra mét 16p bao phli b€ mit clia c4c bao bi,

day la di€u kién thuan lgi cho cdc loai vi sinh doc hai pht trién
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+ D61 véi bé mat bao bi cé protein, gidu an, lipid, carbonhydrate cin st dung céc

dung dich cé tinh chat kiém d€ loai bd nhu cdc dung dich nuéc rira thudng cé trén

thi trudng hodc ding dung dich KOH c6 ndng 46 100 ppm -500 ppm

+ Véi cdc bé mit bao bi bao phll bdi cdc chidt v6 co nhu: hgp chit calcium,

magnesivm hoic muéi ...]Jam sach bé mit bang céc loai axit nhu HCL néng 46

100 ppm - 200 ppm
- Str dung nude dm 42°C - 43°C, rita sach bé mat bao bi , n€u bao bi bang kim loai hoic
thuy tinh ¢6 thé su dung nuéc & nhiét do cao ( Chid ¥ ngudn nudc rira bé mat bao bi ciing
phai duge tiét triing bing phuong phép dun s6i, vi ¢6 thé ngudn nuéc cling bi 6 nhiém vi
sinh vat doc hai) nhim loai bé hod cht tén lyu trén bé mat bao bi bao quan thyc phdm
Bang 19: Lua chon gidi phdp lam sach bé mdt bao bi bdo qudn luong thitc, thuc
loai b6 cdc chdt hitu co va vé co trén bé mdt dnh hudng toi hiéu qua khu tring cia

cdc chdt hod hoc:

Chat 6 nhiém bé | Tinh chat Loai bd Thay doi boi Phurong
mét luong thuc, | tan trong nhiét phap lam
thuc phdm nude sach

Proteine Khoéng tan Kho Bién tinh clo trong
moi trudng
kiém
Ch4t béo va giau | Khong hoa khé Tao ra phan dng Kiém
an tan trong tring hop r4t
nudc kho 1am sach
Carbohydrates Hoa tan Dé Khé Iam sach vi Kiém
trong nudc tao ra lop
caramen
Mu6i khodng Cé thé Tuy theo tinh Dé thay déi axit
khong tan | chdt clia ting
trong nudc loai muéi
khoang
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- sau khi 1am sach bé mit nham loai giam néng d6 vi sinh vt doc hai c6 trén bao bi va
loai thanh phdn hitu co va vo co ¢ trén bé mat s€ anh hudng téi kha ning hoat dong clia
cdc hod chdt khir tring, tdy ué
e Kh triing :Lya chon hod chat phit hgp v€ néng d6 va tic nhan nghi ngo gdy 6
nhiém bao bi bdo quan thuc phim
Bang 20. Néng do hod chdt cdn thiét khit tring vi sinh vat dbc hai trong cdc dang bao bi

bdo qudn luong thyc, thuc phdm .

Tdc nhén Tén hod | Piéukiénkhir| Noéng do hod Hiéu qud diét hodc
vi sinh chdt triing, néng chdt, thoi gian iic ché phdt trién
46 vi khudn
B. Hypochlorite | PH: 7,2; 22°C; | * 100 — 500 ppm | 99,99%
anthracis 1,5 x 10° CFU/ { / 60 phuit
(Spore) cm?
Chlorine PH: 7,2; 22°C; | ¥12.500 ppm/ 15 | 100%
hoat tinh 1,5 x 10® CFU/ | phiit
| cm? -hodc 5.000 ppm/
| 10 phut
B.anthracis | Hypoclorite | PH: 7,2; 22°C; | * 100 ppm —500 | 95,6% - 100%
( 1,5 x 10° CFU/ | ppm / 30 phit
vegetative) cm?
Vikhuin | Hypoclorite | PH: 7,2; 22°C; | *100 ppm - 64,3% - 99,6%**
dudng ruot 1,5 x 10° CFU/ | *500 ppm - 84,3% —100%**
( em? * 1000 ppm - 92,6% - 100% **
Salmonella, ( thai gian 10 (** tuy theo chat
Vibrio, phiit) liéu bao bi)
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shigella, Iodine 10 ppm - 92,7%—96,7%**
Yersinia) 50 ppm - 98% - 100%**
( thdi gian 10 phiit | (¥* tuy theo chat
liéu bao bi)
QACs 500 ppm - 72,6% - 100%**
1000ppm -96,2% - 100%**
10.000 ppm - 99,2% - 100%**
( thén gian 10 (** tuy theo chat
phiit) liéu bao bi)
Chlorine *100 ppm -92,1% - 99,2 %**
hoat tinh *150 ppm -94,1% - 99,6%**
*3,215 ppm - 99,4%- 100%**
( thot gian 15 (** tuy theo chat
phit) liéu bao bi)

e Kiém tra tinh todn ven clia bao bi, loai bd luong thyc, thyc phdm khi bao bi rdch va
ngidm hod chit khit trang.

e Rua: st dung ngudn nuéc sach khéng nhiém tdc nhan sinh hoc, riza toan bé bé mit
bao bi bao quan ( cé thé sir dung nuée 4m nhung chi ¥ chét liéu bao bi, bio quan
thuc phdm). Ti€n hinh rira nhiéu 14n nhim loai b6 c4c hoa chit tén du cdn tén luu
trén bé mat bao bi

e Lam kho bé mit bao bi: bing quat gi6 céng nghiép, néu c6 diéu kién c6 thé ti€n

hanh sdy khé ( néu bao bi bao quan thyc phim dang kho) , véi thuc phdm trong bao
bi dung chdt hitu co thi nhanh chéng chuyén vao bio quan & nhiét do lanh duéi
4°C. hodc bao quan bing phuong phép nhiét nhur dun hoic phuong phap
pasteunization

4.6.3.Qui trinh khir triing luong thuc, thue phdm c6 ngudn goe dong vat (thit), thuc

vat ( rau, cu, qua...) va dong vat bién ( c4, so...)
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e Lam sach: déi vét cic loai luong thuc thuc phdm truc ti€p ti€p xic véi nguy co
xam nhap cla céc tAc nhan sinh hoc va dat, cdn phai 1dm sach béng rira trong
nude nhiéu 14n.

o Khir trung : bing phuong phdp dun s6i ( 100°C)

- D6i véi loai vi khudn c¢6 kha ning sinh bio ti nhu B. anthracis, cdn dun 100°C,

trong thdt gian 30 phuit tinh tif thoi di€m sdi, nhung tt nhat sau khi dun 30 phit dé

ngudi nhanh, sau dé dun ti€p 30 méi cé thé sit dung in

- D6i véi vi khudn gram (+) dai dién 1a vi khudn B. anthracis thé sinh dung, khix

tring bang phuong phdp dun 15- 20 phiit hodc bao quin thuc phim & nhiét do

62°C- 64°C

-Déi v6i vi khudn gram (-) nhy ho vi khudn dudng rudt ( Salmonella, shigella,

vibrio, yersinia) dun sdi trong thdi gian 5- 6 phiit, hoac khir tring theo phuong phap

pasteurization & 62°C- 64°C trong thdi gian 10 phat
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Phidn 5
XAY DUNG MO HINH VA QUI TRINH BAT HOAT VI SINH VAT POC

HAI TRONG PAT

.........................................................................

5.1.X4y dung mo hinh thir nghiém khit triilng bao tir truc khuén than trong dit
5.1.1 Céc budc tién hanh gdy nhiém bdo tit than méi truong ddt :

Phutong phdp ddnh gid d6 dm cua ddt:

Ham lugng nuéc trong miu dit lién quan téi d6 thim thau ciia vi khudn

Tién hanh: Can 10 gam dit méi loai, sdy kho & nhiét d6 170°C trong thdi gian 30 phit,
sau d6 14y ra can lai( ti€p tuc 1am nhu vay 14n 2) dé x4dc dinh néng do nudc cé trong dit
Cong thic tinh lugng nuée trong dat:

Trong luong dit (g) - trong lugng 44t (g) siu sdy kho

100% x
Trong luong dit ban diu (g)

5.1.2. Phuong phdp gdy nhiém bao ti than trén méi trucmg ddt:

- Bao tir than dugc pha véi nuéc muéi sinh 1y hoidc dung dich dém PBS ( pH: 7,2) dé dat
néng d6 10® CFU/ ml.

- Thir nghiém duge ti€n hanh trén cic hop chifa céc loai ddt khdc nhau: d4t cit, dit min,
va dit hén hop, dat sét. Hop chita dat ¢b kich thuée: 20 cm chiéu dai, 10 cm chiéu ngang
va 30 cm chiéu sau = 6000 cm®
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- Truée khi gy nhiém bao ti¥ than trén méi trudng dit, cin dua toin b hép dung dit vao
autoclave, hip u6t & 121°C / 30 phiit dé loai bd toan bd vi khudn, ky sinh tring c6 trong
dit sau d6 méi ti€n hanh gay nhiém bao tif than.

L4y 10 ml bio tir ¢6 néng do 10° CFU/ ml, phun déu trén bé mat dét c6 tong dién tich la
200 cm?

- Dat hop dat & phong thi nghiém ( nhiét do 20°C —25°C/ 24- 48 givy

- Ldy 1 g d4t & cdc vi tri 5 cm. 10 cm, 15 cm, 20 cm ( ddnh gid d¢ thdm thau cGa vi khuin)
, trén déu véi 10 ml nuéc mudi sinh 1y, 14y 50ul dan déu trén mit thach vi G 37°C/ 24- 48
gity doc s6 lugng khudn lac moc trén dia thach ( & méi vi trf 14y miu cdy vao 3 dia thach
va tinh s6 khudn lac trung binh)

Coéng thitc tinh tinh s6 khudn lac trong g ddt:
CFU/ g ddat=CFU /50ul x 200 ( hé s6 pha lodng)

5.1.3.Cdc phuong phdp diét béo tit than trong méi truong dit :

* Phuong phep nhiét

Phuong phép niy chi ¢é thé 4p dung trong pham méi trudng dit nhiém bao tir than véi
dién tich hep nhu:
+ khu vyc d4t nghi 6 nhiém do x4c dong vat chét vi mic bénh
+ do van chuyén miu bénh phim nhiém truc khuén than bi va
+Moi trudng dit bio hod véi nudc, khé sit dung phuong phap khir tring bang
hoa chat
+ Dt 6 nhiém bao tit than qu4 rin, hod chit khong du kha ning thim thau
* Céc budc ti€n hanh:

- Béc toan bo phan dat ¢6 chiéu sau bi nhiém bio tit than (dua trén co s& dénh gid
mitc do thim thau ctia bao tif than trén c4c hop gb thir nghiém) hoac cé thé dua
todn b hop gb ¢6 kich ¢& 20 cm x 30 cm x 10 cm d€ ti€n hanh khir tring bing
phuong phép nhiét ( autoclave) & nhiét d6 121°C & cdc khoang thai gian 10, 20,
30 phiit tinh tir thai di€ém da nhiét d6

- Lay 1 g dat sau khi d3 xir 1y & cdc vi tri 5, 10, 15 ,20,25,30 cm chiéu sau cua
hop cho vao canh thang BHI ( Brain heart infution), u & 370C/ 24 —72 gig, doc
két qua.
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- Nhan dinh két qua:
+ Néu canh thang BHI duc, ching to khir triing chua dat yéu cdu
+ Néu canh thang trong ching minh vi khuin khéng phét trién

* Diét bao tir than trong moi truome dét bang hod chdt:

- Sau khi gay nhiém bao ti than trén moi trudng dit nhu trén

- Pha dung dich formaldehyde ( 36%) véi nuéc cit dé c6 néng do 2%; 4%, 8%, 10
%....

- Phun formaldehyde v6i cic ndng d6 nay trén bé mat va sit dung 6ng théng kim loat
dua formaldehyde xudng sau hop dung dit c§ chiéu cao 30 cm

- s6 luong khir tring bé mit 1a: 100 ml hod chit & cdc néng d6 formaldehyde khic
nhau ( 2%; 4%; 6%,8%)/ 200 cm?® twong duong véi 50 lit/ m? véi céc néng do
formaldehyde pha lodng khéc nhau.

- chiéu sau cit 10 cm cho 5 ml formalin & néng d6 khic nhau.

*Ddnh gid hiéu gud diét bao tie:

+ Sau th&i gian 4 giy, 8 giv, 10 gio, sau 12 gid khir tring bing

formaldehyde .

+ Ldy 1 g d4t ( & céc vi trf c6 chiéu sau 5, 10, 15, 20 cm) trén déu véi 5 ml

nuée cat khi tring, 1dy 0,1 ml hén dich cdy vao thach dudng.

+ U dia thach & 37°C/ 24- 48 gi& doc s6 khuin lac moc trén dia

+ Tinh ty 1é % bao ti bi vic ché”

CFU/ g khéng khu trang [ CFU/ g dat da khw tring

Céng thitc tinh: 100 % x

CFU/ g khéng khu trang

5.2. Két qua thir nghiém bt hoat bao tir than 6 nhiém dat

5.2.1 Két qud ddnh gid d6 thdm thdu ciia moi trudng dat nhiém bao ti than:

Mai loai dat ¢6 nhimg dic tinh khdc nhau, d¢ thdm thdu khéc nhau, ciing nhu néng do
cdc chit hitu co khdc nhau... viéc khir triing phu thudc vao rat nhiéu y&u t6 nhu nhiét do,
do6 4m, d6 nén clia d4t nhiét d6 thir nghiém, néng do ho4 chit...
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Bdng 21: Dénh gia d6 dm cia ddt

STT Loai dat Trong lugng truée | Trong lugng Tyle (%)
khi say kho sau khi say nuéc

1 Pait mun 10,0023 7,5017 25%

3 | D4t hén hop 9,999% 7,7996 2%

3 dat cat 10,003 9,5789 4,23%

4 bit sét 10,00073 9,2998 7.,0%

Két qud bang trén cho thdy:

- Dang dit min va d4t hén hop cé ty 1€ nude cao tir 22%- 25% cao hon lugng nude cé
trong dat cat va dat sét cé ham lugng nudc 14 4,23% - 7%.Ty 1& % nudce trong céc loai dit
khong c6 nghia 12 ty 1é thuan véi d6 thdm thdu cha bao tif than, ma phu thudc chid yéu vio
tinh chat va két cdu cta loai dat.

Bdng 22: Ddnh gid hiéu qud diét bdo td trc khudn than bdng phuong phdp hdp uét &
121°C

TT | Loai dat S6 mau vi khuin moc / tong s6 mau
10 phut 20 phiit 30 phit
1 bat cat 2/6 0/6 0/6
2 3/6 0/6 0/6
dit mun
3 dit hén 1/6 0/6 0/6
hop
4 | Dattit 2/6 0/6 0/6

* Chitng dwong : mdu ddt khéng qua xit [y hdp wét, sau khi bdo tit gay nhiém sau 24 gio,

Idy 1 g ddt cdy thdng vao canh thang BHI.
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Bdng trén cho thdy : Diéu kién cén thi€t d€ khir tring d4t nhiém bao tir tryc khuén than

bing hdp uét ( autoclave) t&i thiéu tir 20 dén 30 phiit, diic biet ham lugng nudc trong dat

cang cao thi kha ning din nhiét cang t6t, thoi gian diét khudn cang ngan.

T LE BAO TU SONG SOT

~

100 HOAT BAO TU

TRONG DAT TUONG QUAN NHIET PO VA THOI

80

dt hén hoy

60 e dﬁt ﬁt

——ddtcdt

% sdng st

40 -

20

I 20 30
thoi gian(phit) 0 50 100 150

200

Hinh 9: Khii triing bao it than trén 4 loai ddt khdc nhau bdng phuong phdp hdp uot (24)

va tong quan giita nhiét d¢ va thoi gian bat hoat bao it trong ddt (2B)

Hinh 9 A: Néng d6 bao i tricée khit tring 1,5 x 10° CFU/ cn? bé mdt, sau thoi gian 10
phiit & nhiét do 121°C, s6 luong bao tit séng sét & cdc loai dét ¢é sy khdc biét, nhung &

thoi diém 20 phiit thi 100% bdo it bi bdt hoat

Hinh 9B: Néng d6 bao tiz 6 x 10° dén 1,2 x 10° CFU/ g ddt, hiéu qud khit tring bdng

phitong phdp sdy khé & nhiét 120°C -140°C cén thoi gian trén 90 phiit, néu &
dg150°C - 170°C cdn théi gian 8- 10 phiit.

nhiét

Bdng 23: S6 lugng bao ti than séng sét sau khit trang bang formalindehyde néng dé 2%

G thoi diem4va 8 gio.

Diéu kién thit nghiém:Nhiét do : 25-27°C ;D¢ am khong khi: 85-86%

S6 bao tir song s6t/ g dat sau khir tring formaldehyde (2%)

Loai dat Dt cdt Pdt mun Ddt hén hop Ddt sét
dgo| 8gi0| 4g0| Sgo| 4go| Sgzo| 4go| Sgio
BE miit 0 0 0 200 0 100 100 0
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5cm 0 0 1200 | 4500 0 100 100 0
10 cm 0| 200 400 | 2000 2000 %00 0 200
15 cm 1500 | 200 500 | 1000 5000 | 2500 0 200
20cm 250 | 5000 300 700 5000 | 4000 100 100

Két qua bdng trén cho thdy:

- Toin bo céc loai dat duge khir tring bing formaldehyde néng d¢ 2% & thoi sau khir
tring 4 gid 100% bao tix bi bat hoat, nhung & thdi diém 8 gids phat hién dugc tir 100- 200
CFU/ g dat.

T4y u€ méi trudng dat bing formaldehyde & ndng d6 2% thi & thoi di€m sau khir tring 8
gitr 86 luong vi khudn phat trién cao hon s6 lugng vi khudn than ldc 4 gid, diéu nay ching
minh ring véi néng do formaldehyde 2% st dung dé khir tring khong du dé bat hoat bao
tir than trong d4t, néng d6 tén luu ctia hod chdt khong da e ché bao tif, vi viéc kiém dinh
hiéu qua bat hoat bao tit dugc tién hinh cdy trén thach dinh dudng va ldc ndy d€ hinh
thanh khudn lac, truc khudn than thé bao tit hinh thanh thé sinh dudng.

Bdng 24: S6 lugng bao tit than séng sét sau khi trang formalindehyde ndng dé 4 % o
thei diem 4, 8, 12 gio.
Diéu kién thit nghiém: Nhiét do : 25-27°C D¢ dm khéng khi: 85-86%

S6 bao tir song st trong dat sau khir trung formaldehyde (4 %)

Loai dat Dat cadt Pdt mun Ddt hén hop Dat sét
Thoi gian | 4 8 12| 4 8 12 4 8| 12| 4| 8 12
kT | git| gid| gio| gid| gid| gio: gio| gio| gio| gio| gid gio
B& mat 0] O 0 0|0 0 0 0 0] 0 0
5cm 0 0 0 1* 0 0 1* 0 0 0
10 cm 0 | 2% 0 |270| O 0O |[160 3% | 1*| 0 | O 0
15cm 0| O 0 0] 0 0 0 | 2| 0] 0| O 0
20 cm 0 0 0 0|0 0 0 0 00| 0 0

Ghi chii: * = khudn lac chi c6 trong 1 dia thach/ 3 dia thit nghiém ** 56 khudn lac cé
trong 2/ 3 dia thach.
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Két qud bdng trén cho thdy:

- T4y ué bao tir than bang formaldehyde nong d6 4% trén cic loai dat sau thai gian 4 va 8
gidr s8 blo tir séng sét giao tir 1- 16 CFU/ g d4t thudng thdy & do sau 10 cm va trén bé mat
100% bao tir bi bét hoat.

- Thoi gian khir tring sau 12 gid & néng d6 formaldehyde 4%, toan bd bao tir bi bit hoat,
diéu ny ching minh ring néng d6 formaldehyde 4% 13 néng do thdp di dam bao kha
ning tén du dé ti€p tuc bat hoat bio tit

- Lua chon dugc ndng dé vA thdi gian khi tring 13 viéc lam hét sic cdn thi€t vi
formaldehyde 1a moét chét c6 doc tinh twong d6i cao, néu sit dung & néng dé cao anh
hudng téi thue vat va dong vat & khu vuc khir triing

5.3 KET QUA MO HINH KHU TRUNG DAT
* Khit tring moi trudmg dit nhiém vi sinh vat doc hai, nguy hiém ( Bacillus anthracis
spore)
e Phuong phdp nhiét ( hdp uét bing autoclave): DE dat hiéu qua cao khir tring, tdy
u€ bao tr than bing phuong phdp nhiét kho, phuong phép hdp nhiét cin thiét bao
ddm duy tri & nhiét do 121°C trong thoi gian 20 phat (tinh tit thoi diém du nhiét do)
o Khu trung ddt bang formaldehyde:
- Hiéu qua diét khudn bing dung dich formaldehyde phu thudc vao loai d4t khir tring,
dé dm cha dat, diéu kién nhiét d6 thir nghiém.
- Néng d6 formadehyde 4%- 6% ( 11,11 ml — 16,66 ml pha véi nuéc du 100 ml cia
dung dich formaldehyde 36%) c6 tac dung diét bao tif than trong d4t & diéu kién nhiét
do 25°C - 30°C va do 4m khong khi 85 % , 46 4m clia ddt 13: 4%- 25%.

5.4. QUI TRINH KHU TRUNG, TAY UE MOI TRUONG DAT NHIEM BAO TU THAN
5.4.1Huéng dén chung:

- Lua chon hod chdt khit tring ddt
Thoéng thudng cidc hoi chit sit dung diét bao tir than trong méi trudmg rit khé vi moéi loai

c6 nhimng dic tinh riéng, va di€u kién hoat déng lién quan téi pH cua dat, néng dd cdc
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chat hitu co, dnh sdng, cing nhu kha ning anh hudng cia hod chit tén du anh hudng téi

moi trudng song clha ngudi va cic loai gia sidc, gia cdm.
*Cac loai hod chdlt théng dung:
- Chlorine vA cdc hop chat clia né: cé dic tinh diét bao tif than nhung hoat tinh giam
hoac mat khi ti€p xiic vdi moi trudng gidu chdt hitu co, bi anh hudng clia dnh sdng mat
trdi, do dé chd yéu sit dung khit tring nudc, khir tring bé mat, trong cic phong thi
nghiém...
- Formaldehyde va glutaraldehyde : ¢6 tinh khit tring manh vi sinh vat trong  cic diéu
kién moi trudng, nhung hoat tinh bi gidm khi sit dung & nhiét do thap hon 4°C, céc hod
chat ndy doc cho méi trudmg bao gém thuc vat va dong vat do dé sau thdi gian khir tring
viéc cdn thiét 11 trung hoa lugng hod chit tén du bang dung dich amoniac. Giai phép khir
triing bio tir than trong méi trudng d4t bing formaldehyde vin Ia gidi phdp c6 hiéu qué
nhat hién nay

5.4.2. Lua chon phuong phdp khit triing, tdy ué ngudn truyén nhiém gay 6 nhiém dat.

* Chén xdc dong vdt va bénh nhén tit vong do mdc bénh than

C6 rat nhiéu thong bdo vé& viéc phan lap duge truc khudn than tai khu vire chon xdc
dong vat bi mic bénh chét sau nhiéu nim. Nhitng hoat doéng dio béi ( dit dudng nudc,
méc dién... hodc chén cat tai khu vuc nhu vay s€ tao diéu kién dé bio tit thodt ra va hoat
dong , hodc céc sic vat 4n xdc théi, t& ki€n, méi ciing cé thé tham nhip mo phin va tao
diéu kién dua blo tit 1én mit ddt. Chén cat x4c dong vat va ngudi chét vi bénh la nguén
tang trif nguy hi€ém. Viéc khir tring, tdy u€ cdn dugc lua chon trdnh su phdt tdn clia mim
bénh ra moéi trudng xung quanh. Viéc chén ngudt va xic dong vat nhiém bénh la gidi phap
khong an toan, nguy co cao ciia viéc phdt tin cdc mém bénh ra méi trudng xung quanh.
*Pét

Pay 1a phuong phép thudng duge xir dung, dé thieu huy xdc dong vat v ngudi chét
do mic bénh than, it 4p dung trong khir tring moi trudng d4t nhim bio tit than vi ¢6 mot
s6 nghién citu cho biét trong qud trinh hod thiéu hoi khi néng déi luu vin c6 thé 1am thoat
bao tir nhung rit hi€m. Blenkharn va Qakland ( 1989 ) phan 1ap dugc vi khudn Gram
dwong ma chu y&u 1a loai Bacillus trong thanh 6ng khéi so cdp va thit cdp clia méot 16 thiéu
rdc bénh vién duge thiét k& hoat dong véi nhiét do 800°C-1000°C, diéu niy cho thdy ké ca
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hoa thiéu ciing khong thé hoan todn yén tim. Tuy nhién s6 vi khudn rdt thdp ( 5-6
CFU/m3 khoéng khi ).

Diéu dang chii ¥ 1a truc khudn than trong xdc ngudi, dong vat 1a dang sinh dudng
rdt nhay cAm véi nhiét vi chat diét khudn.

* Phuong phdp hod thiéu xdc déng vit va ngudi chét nhiém bénh than hién nay

R4t nhiéu nghién ciru cho biét hoa thiéu 12 mot trong nhiing bién phép an toan nhat
dé xir 1y xdc ngudt , dong vat bi chét do bénh than. Tai mot s6 nuée cb 10 thiéu di dong véi
2 hé théng ga d6t tir dudi va tir trén xudng cdch vat thiéu 0,25m. Tuong tu nhu vdy la lo
thiéu véi hé théng ga théi t¥ trén xudng dam bao thiéu toan bo va an toan.

Khit triing phdn bén , phdn sic vit, thitc dn thita, chuéng gia sic...:

Néu c6 thé tat ca vat dung bi nhiém truc khuén than phdi dugc khir khudn béing
bién phap thiéu hodc hidp ( 121°C/30phiit ). Khir khudn bing cich nhiing vao dung dich
Formaldehyde 4% ( 10% Formalin ) trong th&i gian trén 12 gi& ciing 1a phuong phap
thudng duge ding né€u chéc chin ring ho4 chdt cé thé thdm thiu sau vao chat khir khudn.

Chii y : trdnh dé da tiép xiic véi Formaldehyde hodc hit hoi chdt nay.

* Khit tring bé mdt nha &, chudng déng vit, vat dung, thiét bi ..:

Khit triing gém 3 giai doan : khir triing so b, rira sach va khit triing 14n cudi. Bat hoat bao
tir mot cdch ¢6 hiéu qua khong phai ldc ndo ciing thuan loi do nhi€u yé&u t6 vi vay viéc xi
1y nhanh cdc trudng hop nhiém d€ tranh viéc gidi phéng va hinh thanh bio tir tir dong vat
dang va di chét.

Giai doan 1 : Khit triing so bé :

C6 thé slt dung mot trong héa chét sau tir 1-1,5 lit /m2/2gid :

- 10% Formadehyde ( khoang 30% Formalin )

- 4% Glutaraldehyde ( pH8,0-8,5)

C5 thé sit dung mdy phun nhung dp suit < 10 bar dé trdnh lam lan sy 6 nhiém.

Giai doan 2 : Rua :

Néu thuc t€ cho phép viée rita bé mit c¢6 thuc hién truc tiép hodc bing mdy rira nudc ndéng.
Ngudi rira phai mic qudn 4o bao ve, mit na va ging tay. Rira t6i khi mdu cii coa bé mit va
tré lai va nude rira khong codn bui ban. Két thic qua trinh rita va hiit sach nuéc cdn lai va

dé bé mit kho tu nhién. trinh ding may mdy phun rira 4p suit cao vi nguy co lan 6 nhiém
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do khi dung, néu diing phai dé mdy phun nudc véi 4p sudt 80-100 bar vi cong sudt 12-15
lit/ phat.

Giai doan 3 : Khit tring ldn cudi

Khi tring 14n cudi ding | trong c4c hoa chat sau véi thé tich 0,4 1it/m2/2gid :

- 10% Formadehyde ( khoang 30% Formalin )

- 4% Glutaraldehyde ( pH8,0-8,5)

Hydrogen peroxide va peracetic acid khong thich hop néu c6 mdu trén bé mat vat liéu cin
tdy triing. Néu dung glutaraldehyde, hydrogen peroxide hoéc peracetic acid phai xu 1y bé
mat 2 Idn, mdi lan c4ch nhau it nhdt 1 gio. Formaldehyde va glutaraldehyde khéng nén
ding khi nhiét do < 10°C.

5.4.3 .Qui trinh khit triing ddt nhiém bao tit truc khudn than

*Khit tring bing phuong phdp nhiét:

phuong phdp nay chi thuc hién trong diéu kién khu vuc 6 nhiém mim bénh & gidi han
hep bi 6 nhiém béi chat bai tiét clia ngudi hoac dong vat nhiém bénh nhu : phan, mau ...
hodc méi trudng dit bio hoa nuée khong c6 kha ning su dung hod chat diét khudn.

Buée 1: Béc toan bd 16p dit bé mat nghi bi 6 nhiém (m2), cé chiéu sau khoang 20 cm,

dua vao cac thing hodc hép ( chd §: khi ti€n hanh bdc 16p d4t bé mat cin c6 bao ho c4

nhin t6t nhu: mi, ging tay, dung cu, hoi chit khir tring c4 nhin nhu hypoclorine,

nitrate) trdnh liy nhi€m cho mim bénh sqng khu virc khdc trong qué trinh van chuyén

dat.

Néu c6 xdc dong vat chét ti€n hanh hoa thiéu tai ché , sau doa béc todn bo 19p dit

Budc 2: Tién hanh khir tring bang phuong phdp hip uét & nhiét do tdi thiu 121°C/ 20

phiit, n€u dat bdo hoa trong nudc nén uvu tién khir triing bing phuong phdp sdy kho &

nhiét d6 170°C/ 30 phiit, tinh tif théi diém dd nhiét 4.

Buée 3: Sau khi khtr tring xong, néu cé diéu kién khir tring mot 14n nita bing

formaldehyde néng do 4-5% hoic glutaraldehyde néng d6 2% trong nude.

* Khit trung bdng hod chdt ( formaldehyde hodc glutaraldehyde)

Buoc 1:
- Xéc dinh khu vuc cian khir tring, dién tich khir tring ( m2). C4ch tinh dién tich khir
tring: S( m2) =[Chiéu dai (m) x chiéu rong(m)]x 2
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- X4c dinh loai d4t c4n khir tring ( tinh chat dat, do6 4m cda ddt, diéu kién nhiét do cda

mdi trudng khif triing) lién quan t6i kha ning thdm thu cla ho4 chat.
Buée 2: Pha hod chit :

Bang tinh lugng formaldehyde theo cic nong do khac nhau

IT Formaldehyde Lugng nuéc Néng dé formaldehyde
( 36%) ml ( ml) cudi cung
1 1 thé tich 35 thé tich ~ 1%
2 1 thé tich 16,8 thé tich = 2%
3 1 thé tich 11 thé tich ~3%
4 [1thétch 8 thé tich ~ 4%
5 1 thé tich 6 thé tich ~ 5%
6 1 thé tich 5 thé tich ~ 6%
7 1 thé tich 3,5 thé tich ~ 8%
8 1 thé tich 2,6 thé tich ~ 10%

- Tinh s& lugng ho4 chit (lit) dung dich formaldehyde ( 36%) c4n thiét € dugc néng do
4%- 5%, tinh theo dién tinh bé mit khir trang: s& lugng khit triing 50 lit formaldehyde/ m*
dién tich bé mit va 30 ml cho 10 cm chiéu sau.

Buwdéc 3:

-Phun  khit triing bé mit chita dung dich formaldehyde 4%-5% biang mdy phun 4p luc
khong qud 12- 15 1it/ phiit ( trdnh ding phun & 4p luc qua manh gay phét tin mim bénh).

- Khir tring chiéu sau: Puc cic 16 ¢d chiéu sau khidc nhau: 10 cm, 20 cm, 30, 40 cm, 50
cm, ¢t khoang 0,5 m chiéu dai khu vyc dat khit triing cho moét loat cdc 16 nhu trén va méi
16 cho 30 ml dung dich formaldehyde( 4%-5%) /10 c¢cm, téng céng 150 ml. Néu mé chéon
xic vat nhiém truc khudn than thi ti€n hanh duc 16 & giita va dua lugng formaldehyde 5%
xudng.

- Thoi gian kit tring diét bao tir than c4n thiét 12 :

Budc 4: Sau khi khir tring xong cdm ngudi khéng nhiém vu vao khu vuc va néu diéu kién
c6 thé trung hoa formaldehyde trén bé mit bing dung dich amoniac 25 %. Véi ty & | thé
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tich amoniac véi 2 thé tich formaldehyde khir tring. N&u khong cé diéu kién trung hoa thi
sau 7- 10 ngay méi cho dong vat vao khu vuc khir tring.

B AChuqng 6’(

KET LUAN VA KIEN NGHI
1. Xay dung mé hinh thir nghiém khit triing tdy u€ vi sinh vat doc hai trong moi
trudng séng bao gém: Pit, nudc, khong khi, thue phdm phit hgp véi diéu kién tac
chién hién nay.
2. Xay dung qui trinh k§ thuat khir tring, tdy u€ moéi trudng , phi hop véi diéu kién
trang thi€t bi va kha ning, trinh d6 cia can bd nhan vién Quan y, Hau cin & céc
tuyén don vi trong Quan doéi.
3. Khi téc chién trong di€u kién chién tranh sinh hoc viéc khir tring c4n ti€n hanh
déng b va Iya chon cédc bién phédp cho phil hgp véi diéu kién thic tién. Lwu § khi
khir triing tdy u€ moéi trudng c6 rit nhiéu y&u t6 nhu : khi hau thoi tiét, t6c do gio,
nhiét d6... anh hudng t6i hiéu qua cla viéc khir tring, do d6 khi 4p dung cho thuc t&
nhét 1a khir tring bing phuong phép ho4 cdn can nhic néng do gap tir 2-3 1an s6
liéu trong thit nghiém invitro.
4. Can c6 su phéi hop cdc chuyén nganh k¥ thuat trong viéc phét hién tdc nhan nghi
ngd khing bé sinh hoc va xay dung san xudt cic trang thi€t bi khit tring gon , nhe
cong xudt 16n , 4p dung & moi dia hinh d€ nhim xay dung t8, ddi co dong dép ng
nhanh phong chéng chién tranh sinh hoc.

5. Két qua thir nghiém khit tring, tdy ué vi sinh vat déc hai trong méi trudng dit,
nude, khong khi va thuc phdm
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KET QUA XU LY MOI TRUONG O NHIEM TAC NHAN VI SINH VAT BOC HAI

Bdng 1. Két qud diét bao tit than bdng 16 vi séng v6i cong xudt khdc nhau

Téac nhan vi sinh vat Moi trudmg khir Cong suat Nong do vi | Thoi gian khir | Hiéu qua khir
tring khuén (CFU/ triing tring
ml)
bao bi chua bao tir 260 W 10° 25-30 phuit bao bi chay (
than ( 4 16p) Khong diét
duge bao tir)
Truc khuin than thé bio | bao bi chua bio tir 450W 10° 9-10 phuit bao bi chéy (
tu than ( 4 16p) Khéng diét
(B. anthracis spores ) duoc bio tir)
bao bi chura bio tir 900w 10° 6-10 phut bao bi chéy (
than ( 4 16p) Khéng diét
dugc bao ti)
Bdng 2. Két qud bdt hoat vi sinh vit trong méi truong bang phuong phdp nhiét
Tac nhan vi sinh Moi trudmg khir tring | Nhiétdo | Nong do vi Thoi gian Hiéu qua khir
vat khudn (CFU/ | khi¥ trung tring
ml)
Phdy khuén ta nudc 100°C 10° 1 phiit 100%
(V. cholerae) nuéc 60°C 107 6 phit
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Thuc phim ( dang rau, thit) | 100°C 1,5x 10° 4 phit 99%-100%
Thyc phdm dang sita 64°C 1,5x 10° 5 phiit
Vi khuén thuong han nudc 100°C 10° 4 phit 100%
(Salmonella) 60°C 107 8 phit
Thirc phdm ( dang rau, thit) | 100°C 1,5x 10° 6-8 phuit 09%-100%
Thuc phdm dang sita 64°C 1,5x 10° 8 phuit
Bao tir than nuée 100°C 10° 7 phut 100%
( B. anthracis spores) | Thuc phdm ( dang rau, thit) | 100°C 1,5 x 108 " 20-30 phiit 88,88%- 100% |
Dit 121°C 10% 20 phut 100%
Than thé dinh duéng 100°C 10° 11 phiit 100%
( B. anthracis Thuc phdm ( dang rau, thit) | 100°C 5% 10° 15-20 phit | 88,88%- 100%
Thyc phdm dang sita 64°C 1,5x 10° 20 25 phiit 99,99% - 100%

Bdng 3 . Két qud khit tring vi sinh vt déc hai trong méi truong bdng phuong phdp hod hoc

Tac nhan vi | Moi truomg | Hoa chat khir | Nong d6 | Nong do vi khuan | Thoi gian | Hiéeu qua khir
sinh vat khir triing trung hoi chat | (CFU/ml), diéu | khir trung | trang
kién thir nghiém,
Phdy khuin ta Nuréc clo hoat tinh | 0,5 mg/ 1x 10° 30 phat | 100%
(V. cholerae) lit
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Vi khudn Nudc clo hoat tinh 1mg/ lit 1x 10 6 gid 100%
thuong  han 1,25 mg/ 30 phut
(Salmonella) lit
bao bi bao clo hoat tinh 1,25% 1,5x 10%, nhiét d6 5 phit 99,34% - 100%
quén thuc 0,65% 24°C, - 10 phit | 99,86 — 100%
phim 0,3125% 15 phit | 99,42%-100%
Bio tir than ( Nudc clo hoat tinh | 125 mg/ 1x 10°, nhiét do 18 gis | 100%
B.  anthracis lit 27°C, d6 4m khéng
spores) khi 82%
Khéng khi | formaldehyde | 0,72 g — | 10°, nhiét d6 30°C- | 120 phit | 100%
1,44 g | 35°C, d6 khong kh{ 1 givy 100%
2,16 g im 81%-86%
Bao bi bdo | Hypocloride | 0,05 % 1,5% 10%, d6 4m 30 phiit | 99,99%
quan thyc khong khi 85%, 60 phiit | 100%
phdm véi 3 nhiét d6 22-25°C
loai chit litu { clo hoat tinh 10% 1,5x 10%, do 4m 5phit | 92,47% - 100%
khéc nhau 2,5% khong khi 85%, 10 phit | 99,83%- 100%
1,25% nhiét do 22°C 15 phit | 100%
pat formaldehyde 2% 108, 46 4m khéng 8 gits 99,99%
khi 85- 86%, nhiét
4% do 25-27°C 8 gitt-12 | 99,99%-100%
gio
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Than thé dinh

dudng

Nuéc clo hoat tinh | 50 mg/ lit 1x 10° 18 gid 100%
Bao bi bao Hypocloride | 0,01% 1,5x 10*°d6 &m 60 phut | 98,67%
quan thuc 0,05% 85%, nhiét do 22- 30 phuit | 100%
phim véi 3 25°C

loai chat liéu

khac nhau

Cac két qua nghién citu trén diy nam trong giéi han hep ( nghién citu invitro), trén thuc t&-¢ ngoai moi trudng dién tich réng
c6 rat nhi€u yéu t6 anh hudng téi hiéu qua clia cidc phuong phdp khir tring, nhat 1a khir triing bang ho4 chit nhu : Nong do vi
khuan, nhiét do, pH, d6 4m, t6c d6 gié, néng d6 hoa chat dnh hudng truc ti€p, do d6 khi sir dung trong phong chéng tic nhan
sinh hoc cé nguy co sir dung trong chién tranh néng d6 cac hod chit ting gip 2 - 3 14n s6 liéu trong mo hinh thir nghiém va

cdn phai x 1y déng b ttoanf bd moéi trudng séng clia con ngudi nhu: dat, nuéce, khéng khi , thuc pham va céc dang bao bi

bio quan thuc phim.
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Phuluc I :
QUY TRINH XAC PINH HAM LUGNG FORMALDEHYDE TU CAC HQP
CHAT HOA HOC :

Nguyén ly ky thudt :
I, + NaOH = NaOlI + Nal + H,0
NaOH + NaOl + HCOH = HCOONa + Nal + H,0
NaOI + Nal + 2HCIl = 2NaCl + I, + H,0

Hod chit :

e DungdichI0,IN

* Dung dich Na,S,0, 0,1N

e NaOH 5%

¢ HCl30%
Pha dung dich Tod O,1N:
13gam lod + 36 gam kaliiodua ( KI ) + 50ml l&c déu, bé xung vira da 1000mLl.

Tién hanh :
- Lay 10ml Formalin cin dinh lugng cho vao binh 500ml
- B xung nudc cdt vira ¢t 500ml, tron déu
- Lay 5 ml dung dich d3 pha cho vao binh 100mi
- Cho tiép vao binh 5ml NaOH 5% va 20m! I, 0,1N ( nho tir tr )
- D€ dung dich dd pha vao budng t6i 30 giay
- Cho ti€p vao binh 15ml HCI 30%
- Cho 4-5 giot hé tinh bot
- Chuén do bang Natrtium thiosunfat cho dén khi m4t mdu, ghi s Natrtium
thiosunfat diing chuin do (ml )
Tinh két qua :
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Iml Natrtium thiosunfat ding chudn d¢ twong duong 0,015gamm

Formaldehyde.

0,015 x (axb)x500x100
X% Formaldehyde =----------m--semmuommcmmcmaeeee

10xV

a: S8 ml I, da dung

b : S6 ml Natrtium thiosunfat
V: Thé tich Formalin (5ml )

Phu kuc 2

7,5x(a-b)
K mecamcmmmm e e

QUI TRINH DINH LUONG CLO HOAT TiNH TRONG CAC HOP CHAT

Trén thi trudng cé rat nhiéu chét cé Chlor hoat dung trong khir tring nudc, vi vay tuy theo

thuc t&€ thuc c6 d€ lua chon héa chdt. Méi loai ¢6 néng do Chlor hoat khac nhau, dudi day

12 mot s6 chit cé Chlor va thuong quy x4c dinh Chlor hoat.

Bdng 11 : M6t s6"hda chdt sinh Chlor hoat dung trong khw tring nuéc
TT Tén Cong thiic Nong do % Chlor hoat

Chlorua voi CaClOH.Ca(OH),.xH,O 28-35

2 Canxi hypochlorit 3Ca(0Cl),.2Ca(OH), 56-60
(3/2)

3 Natri hypochlorit NaOCl 10-12
4 Monochloramin C4H,SO,NNaCl.3H,0 27-28
5 Dichloramin B CH,SO,NCl, 60-63
6 Dichloramin T CH,C,H,SO,NCl, 60-63
7 Hexachlormelamin CNCl, 12-18
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* Quy trinh xdc dinh ham lugng chlor hoat trong chdt khut tring:

Cic chit khir trling s€ bi phan hity khi dé 1au hodc bao quan khong tét vi vay phai

thudng xuyén xéc dinh néng d6 chlor hoat trude khi khir tring dé tinh néng d6 héa chat.

Neuyén v ky thuat :

CaOCl, + 2KI + H,50, = I, + CaSO, + 2KC! + H,0

Iod tu do ( tuong duong véi lwgng chlor hoat ) s& két hgp v4i natri thiosulfat

Na,$,0, theo phan tng : I, + 2Na,S,0, = 2Nal + Na,S5,0;

Dua trén phuong phap chudn d9 natri thiosulfat s& tinh dugc lugng chlor hoat dong.

Cdch tién hanh :

Can 0,2gam cho vao chén sif, cho mét it nude cdt, ding dida thuy tinh nghién nhé
thanh vita sét, khudy déu cho vao cée thuy tinh. Ding nuée cit rira cbi sit nhiéu lan cho
sach, nuéc rira cho vio céc thuy tinh. Téng lugng nudc cat 1a 25ml.
Khudy déu trong 5 phit, khong dé huyén phil ling, hit Sml huyén phit cho vao céc
thuy tinh, rira pipett nhiéu ldn, nuéc rlita ciing cho vao c6c. Téng luong nudc cit 1a
20ml.
Cho vao c6c 2ml dung dich kali iodua 10% va 5ml dung dich axit sunfuaric 10%, lic
déu va dat vao chd t&i 10-15 phit.
Diing natri thiosulfat 0,1N dé chudn d9 cho dén khi mau vang nhat xuét hién thi nho
vao 3-4 giot hd tinh bot 1% méi pha. Tiép tuc chudn d6 cho dén khi mit miu xanh.
Ghi s6 ml natri thiosulfat diing dé chudn do.
Céch tinh ham lugng Chlor hoat dong :
0,003546.a.V,
Ham lwgng Chlor hoat { To ) =-----=-=-mmemeemmmmammme e 100
n.V,

a: Thé tich trung binh c4c 14n chuin d¢ ( tinh bing ml)
V1 : Thé tich dung dich ban d4u tinh bing ml ( 25ml )
V2 : Thé tich dung dich 14y dinh phan ( 5ml )

n: Khoi lugng ban dau tinh bing gam ( 0,2gam )

100: Luong chlor hoat tinh theo 100gam héa chat khir tring

0,003546 : hé s6 duong lugng gam ctia chlor tuong duong véi 1ml natri thiosulfat 0,1N
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BAN TU DANH GIA VE TINH HINH THUC HIEN VA NHUNG PONG
GOP MOT CUA BE TAI KHOA HOC VA CONG
NGHE CAP NHA NUGC

-----------------------------------

( Kém theo quyét dinh 6 13/2004/QD - BKHCN ngay 25/5/2004 cia Bg khoa hoc
va Céng nghe)

1.Tén deé tai: ““Nghién citu xdy dung qui trinh phong chéng 6 nhiém bdi cdc vi
sinh vat déc hai trong moi trucng ddt, nuce, khéng khi va thuc pham.
Ma s0: KC 04-10-10

2. Thuéc chuong trinh nha nudc: KC 04-10
3.Cht nhiém d€ tai: TS. Poan Trong Tuyén
4. Co quan: .

- Co quan thyc hién : Vién V& sinh phong dich Quéan do1

- Co quan chu tri: Phan vién cong nghé méi va bao vé moi trudng
5.Thoi gian thuc hién (BD- KT): 2001- 2004
6. Téng kinh phi thuc hién dé tai: 200.000.000 ( Hai trim triéu déng ) thudc ngan
sich nha nudc.
7. Tinh hinh nghién cdu so véi hgp dong
7.1/ Mic dd hoan thanh khéi luong cong viéc

+ Xay dung mé hinh th{r nghiém khr triing , tdy u€ vi sinh vat déc hai trong
moi trudng : Dat, nwéc, khong khi, thuc phdm phit hop véi diéu kién trang thiét bj
ctia Quan doi hién nay

+ X4y dung 04 qui trinh phong chéng 6 nhiém bdi 5 loai vi sinh vat déc hai
(Tryc khuan than, phdy khudn ta, vi khudn thuong hin, dich hach) trong nuéc,
khong khi, ddt va thuc phdm c¢6 tinh kha thi.

+ Béo cdo tdng két dé tai nhanh |

+ 01 bédo cdo khoa hoc véi tiéu dé : “ Bit hoat bao tir tryc khuén than” dang
trén tuyén tap bio cdo khoa hoc thudéc héi nghi khoa hoc vé& moi truomg 14n thi
nhdt clia trung tam khoa hoc k¥ thuit va céng nghé quan su. Niam 2004.
7.2/ V& yéu cdu khoa hoc va chi tiéu co ban clia cic san phdim KHCN



Hoan thién 04 qui trinh phong chéng 6 nhiém vi sinh vat déc hai trong nuéc
dat, khong khi, thuc phdm d& thuc hién trong diéu kién tic chién co dong, khu
triing, tdy ué€ bang cic phwong phdp dé thuc hién va phit hop véi trang bi, hod chat
hién nay dang luu hanh trong quan d6i va thi trudng Viét nam.

7.3/ V€ tién d6 thuc hién

Thuc hién theo diing tién do clta d€ cuong cla dé tai dua ra tr nam 2001 va

k& hoich cu thé hang nim di dugc cha nhiém dé tai KC 04-10 phé duyét .

8. V& d6éng gbép mdi cia dé tai:

8.1/ V& giai phdp khoa hoc - céng nghé

- Hoan toan cé thé tng dung khir tring méi trudng ¢ nhiém bdi cic tdc nhan sinh
hoc khi tic chién trong di€u kién nguy co dich st dung vii khi sinh hoc ( trén
nguyén tic ing dung khir triing bing céc chit hod hoc v6i néng do cao gidm ngan
thdi gian khi tring). Qui trinh khir triing cu thé dé& thuc hién trong tic chién co
dong.

- Cho dén nay & nudc ta van dé khir triing cédc vi sinh vat doc hai trong moi trudong
ddt, nuéc, khong khi, thuc phim 1a linh vuc hoan toan méi, chua cé tdc gid hoic
bai bdo nio dé cip dén vin d€ nay cling nhu mo6 hinh thtr nghiém va qui trinh khir
trung tdy ué vi sinh vat doc hai, ciing nhu chua cé sé liéu khoa hoc nao lién quan
té1 linh vuc nay ma tir trudc t6i nay hoan toan dp dung qui trinh clia nudc ngoai,
chua phil hop v6i diéu kién Viét nam, nhét 12 viéc khit tring moi trudng bang hod
chit c6 rat nhi€u yéu t6 anh hudng t6i hiéu qua khir tring nhu : nhiét 46, pH, do
dm...

8.2/ V€ phuong phédp nghién ctu

- Banh gid hiéu qua sau kht tring bang phuong phdp pha loing méu trén moi
trudng 10ng va thach dinh dudng twong tu nhu qui trinh cta CDC va Quén d6i Mi .
- 4p dung nhiéu phuong phdp khir trang tir phuong phap nhiét ( kho, va uét) dén st
dung phuong phép diét khuan bang céc chat hod hoc, méi phuong phap khir triing
c6 nhitng o nhuge diém riéng, nhung trong diéu kién tdc chi€n thi toan bd moi
trudng s6ng bi 6 nhiém, viéc khir triing cin ti€n hanh déng bo nhung trén co s& tuy

thudc vao timg loai moi trudng dé st dung cdc phuong phap cho hop 1y.



Vi du nhu : luong thuc, thuc phdm bi 6 nhiém thi phuong phdp khir tring c6
hiéu qua nhat chi sir dung phuong phép nhiét, khong thé sir dung hoa chat dugc vi
né s& gay doc cho cong ngudi va dong vat séng trong khu vic nhung khi bao bi
chita thuc phdm thi lai c6 thé sit dung ho4 chat khir tring tuy theo chét liéu san
xudt bao bi.
8.3/ Nhitng dong gép mdi :
1. Xay dung mé hinh thit nghiém bat hoat bio tlf truc khuén than 6 nhiém khoéng khi va
dat 14n déu tién duge thir nghiém & Viét nam.

+ Thiét k& bubng sinh hoc , ddm bao nhiét do, duy tri d¢ &m, t6c d6 phun, tao khi

dung trong buéng sinh hoc.

+ san xudt be sinh phdm phat hién hiéu qua cba phuong phép khir tring, theo
nguyén tic don gian d& thyc hién, 4p dyng trong di€u kién di ngoai.

+ Trén co s& mo6 hinh thir nghiém dua ra cdc s6 liéu cdn thi€t phl hop véi diéu
kién Viét nam.
2. Tit cdc mé hinh thir nghiém, dé tai d3 khéi quét hod thanh cédc qui trinh k¥ thuat khir
tring, tdy ué riéng biét cho timg loai vi sinh vat déc hai trong dét, nudc, khong khi va
thuc phim.
3. Theo céc s6 liéu bdo cio thi & Viét nam chua cé céng trinh nghién cifu no vé cong tic
khir triing dic biét 14 cic mo hinh thir nghiém béo ti than. O Viét nam chua c6 qui dinh
qui trinh khtr trung theo mot vidn ban chinh thiic nao, theo ching t61 day 1a linh vue con
mdéi & Viét nam, cin tép tuc duge nghién cfu véi quy mé va trinh d6 cong nghé & mic
d6 cao hon

Ngay 20 thidng 9 nim 2004
Chh nhiém dé tai
{ Ho, tén va chit ky)

TS. Doan Trong Tuyén



CONG HOA XA HOI CHU NGHIA VIET NAM
Doc lap - Tu do - Hanh phiic

KIEM PINH KET QUA XAY DUNG MO BINH THU NGHIEM BAT HOAT VI SINH
POC HAI TRONG MOI TRUGNG PAT, NUGC, KHONG KHI, THUC PHAM
THUOC DE TAI (KC 04-10-10)

-----------------------------------------------------------------

Ha noi, ngay 25 thdng 8 nim 2004

Co quan kiém nghiém : Bo mon vi sinh vdt- Hoc Vién Qudn y |
Dia diém kiém dinh: Khoa vi sinh vdi- Vién V¢ sinh phong dich Qudn dgi
Thi gian kiém dinh: 110812004 — 20/08/2004

1. Cic yéu to can thiét phuc vu nghién ciru dé tai:

- Heé thong phong thi nghiém an toan mitc 40 I va trang thiét bi 40 ddp dng yéu cdu
cho nghién ciru dé tai.

- Mot s& phong xét nghiém di dugce stra chita nhod phuc vu cho muc dich nghién ciu
khtt triing cdc mam bénh nguy hiém. Mot s6 phuong tién lam viéc nhu: xay dung
bubng sinh hoc, may tao khi dung, phuong tién thu thap miu dé danh gid hiéu qua
khtr tring khong khi, ddt da dugc cai tién d€ nang cao chdt lugng cla thit nghiém.

- Dai ngli can bd ¢d trinh do chuyén moén, kinh nghiém trong phong chéng cic vu
dich 161 nguy hiém ( dich hach, ta, than, thuong han, mang nio cdu...), da kha
nang thuc hién nodi dung nghién citu cia dé tai.

2. Cac chiing vi sinh vat gay bénh 7
Khoa Vi sinh vat Vién V¢ sinh phong dich hién dang luwu giir cic chung duéi dang
dong kho dé thuc hién néi dung cla dé tai. Cu thé nhu sau :

- 3 ching dich hach do Vién Pasteur Tay nguyén cung cip phén 1ap tit nam 1989 va
1998 ¢6 day du cac dac tinh sinh hoc



- 3 Ching truc khudn than : 01 phan lap tir Bién bién, 02 ching do Hoc vién Quan
y cung cip trong d6 01 ching ¢6 doc luc. Ca 3 ching déu ¢6 dong kho dudi dang
bao tir ( spore)

- 05 chilmg Salmonella typhi dugc phan lap tir cdc khu virc An giang, Hoa binh,
Dién bién |

- 9 Ching phdy khuan ta phén lap tir cong déng dan cu khu vuc Thanh phd H6 Chi
Minh tir nzm 1990.

S6 luong va cac dang sinh hoc clia ching vi sinh vét nhu trén phl hop véi néi

dung nghién ciu, thuc hién dé tai.

3. Phuong phap thir nghiém :

1. Phuong phdp thit nghiém cdc quy trinh diét khuén ( bang hod chét, bing nhiét )
thuc hién theo thudng quy kiém dinh cdc chdt cé tic dung diét khudn (
bacteriocide ) hoic tic ché vi khudn hién dang 4p dung tai cac phong thi nghiém.

2. Trong nghién ctu nay, tic gia da x4y dung 4 mo hinh thir nghiém khtt tring, tdy
ué€ moi trudng dit, nurde, khong khi, thuc phdm trong diéu kién dé phong moi
trudng sinh thdi bi ¢ nhiém vdi thiét bi tao khi dung vi khuin trong budng sinh
hoc 12 hoan toan hop 19. Céc thi nghiém gay 6 nhiém méi trudng bang chiing vi
sinh vat khéng dugc phép thir thuc dia ma chi ¢6 thé thuc hién trong budng sinh

hoc.

4. Két qua mé hinh thir nghiém khir trung tiy ué vi sinh vat doc hai

Trong cdc quy trinh khif triung, tdy ué€ vi khudn doc hai thi bao gid ngudi ta ciing
ding ndng d¢ diét khudn déi v6i tdc nban c6 sdc bén vimg, khdng hod chéit manh nhét.
Vi vay, dé kiém tra két qua clia dé tai chi thir ngiu nhién bing hod chét v6i cdc mam
bénh T4, Thuong han va tap trung nhiéu hon d6i véi truc khuin than, B.anthracis, dang
hoat déng va dang bao tr vi vi khudn nay c6 kha ning t6n tai lau nhat ngoai mdi trudng

va ciing khé diét hon ca.



Thir nghiém dé kiém dinh dugc tién hanh véi phuong phdp, vat liéu, quy trinh
ding nhu dé tai da tién hanh. K&t qué kiém tra phi hop véi s6 liéu bdo cdo clia dé tai (

Xem phéan phu luc )

Két ludn:

Tac gia da xay dung mo hinh thi nghiém bét hoat vi sinh vat doc hat gy ¢ nhiém
 thuc nghiém trong budng sinh hoc lam c¢d s& trién khai cdc nghién cttu gin gié’ng diéu
kién thuc dia ( do khoéng dugce phép va khong thé trién khai nghién citu thuc dia véi mdm
bénh ). Cic s6 liéu nghién cttu dam bao tinh khich quan va 14 co s& khoa hoc cho xay
dung céc qut trinh khit tring, tdy u€ madm bénh doc hai phit hop véi diéu kién kha nang
va trang thiét bi hién cé trong Quan ddi hién nay.

Kiém dinh ngiu nhién mot s6 mau va quy trinh cho thdy véi cic néng do hod
chat, nhiét do, thoi gian, da thir déu c6 tdc dung diét mam bénh, két qua phd hop véi

5§ litu cha dé tai.

Ha noi, ngay 25 thang 8 ndm 2004
THU TRUONG HVQY BO MON VI SINH VAT- HVQY

xﬁc'wfw; eh< k‘f ot
PeT Hoog lugoe Hen”
hS oS, BM Visf oA iy
KT/ CHANH VAN PLANG

PGS, TS. Hoang Ngoc Hién




PHU LUC KET QUA KIEM DINH :
BANG 1. KET QUA KIEM TRA KHUTRUNG, TAY UE BANG PHUONG PHAP SUDUNG CAC CHAT HOA HOC

TAc nhan vi sinh vat Moi trudng Ho4 chat khir Néng do hoa | Nong do vi Thoi S6 vi khudn con
khir trung tring chat khudn thir | gian khir | séng ( CFU )/10g
(CFU/ ml) tring

Phdy khuin 14, V. Chlor hoat tinh 0,5 mg/ it 1 x 10° 30 phit | cmemmmmmeees
cholerae Nude
Vi khudn thwong han Nudc Chlor hoat tinh 1,25 mg/ lit 1x10° 60 phut | cceeeeeees
(Salmonella) Chlor hoat tinh - 0,5 mg/ lit 1x10° 30 phit | cemeeeeee-
Bao tr than ( B. Dat Formaldehyde | 4% (50 lit/ m*) 108 12 giy | 1-3 CFU (& d6 sau
anthracis spores) 20cm)
Bao tir than va than (hé | Khéng khi Formaldehyde 0,72¢/ m’ 10° 120 phit | = =-eeeeemeeeeee-
ding dudng
Ghi chi :

-------- : Khong ¢6 vi khudn song sét trong 10g ( hodc 10ml ) chat thit




BANG 2. MOT SO KET QUA THUNGHIEM BANG PHUONG PHAP BAT HOAT NHIET VI SINH VAT DOC HAI

Tac nhan vi sinh vat Méi trudng khit Nhiét d¢ . Néng do vi | Thoi gian khir | S6 vi khudn con
tring khuin (CFU/ ml) triing song ( CFU )/10g
Phdy khuén ta Nudc 100°C 10° R O i ——
(V. cholerac)
Vi khufin thuong han Nudc 100°C 10° L ST S —
{Salmonclla)
Bao i than ( B. anthracis Thuc phdm 100°C 10® 20-25 phit | Trong 3 1dn thir cd 1
spores) vd than thé dinh Ian con
duding 2,3.10%/10ml thyc
phdm

Ghi chu

-------- : Khong cé vi khuéin sdng st trong 10g ( hodc 10mi ) chit thit




CONG HOA XA HOQI CHU NGHIA VIET NAM
Déc lap - T do - Hanh phiic

Ha Noi, ngdy/éhdngﬁzdm 2004

HOP PONG :
NGHIEN CcUU KHOA HOC VA PHAT TRIEN CONG NGHE
0T HONCKH. .......

(ditng cho De tai KH&CN thudc cde Chiong winh KHCN
trong diém cdp Nha nuée giai dogn 5 nam 2001 - 2005)

- Can cif Luat Khoa hoc va Cong nghé ngay 9 thdng 6 nam 2000;

- Can cit Quyét dinh s6 82/2001/QD-TTg ngay 24/5/2001 cha Thi tuéng Chinh
phu vé viéc phé duyét phuong huéng, muc tiéu, nhiém vu khoa hoc va cong nghé¢
* ¢hli y€u va danh muc cic Chuong trinh khoa hoc va cong nghé trong diém cdp
Nhi nudc giai doan S nam 2001 - 2003 :

- Can cir Quyet dinh s6 41/2001/QD-BKHCNMT ngay 18/7/2001 cua Bo rudng
Bo Khoa hoc, Céng nghé va Moi trudng vé viéc ban hanh Quy dinh tam thdi vé
viéc quan 1y Chuong trinh khoa hoc va cong nghé trong diém cdp Nha nudc gia
doan 5 nam 2001 - 2005;

- Can cit Quyét dinh s&8 8125/QD-BKHCNMT ngay 12/9/200! cua B uudng Bo
Khoa hoc, Cong nghé va Moi trudng vé viéc phé duyét Dé tai ma so KC - 04.10
thuoe Chuong trinh khoa hoc va cong nghé rong diém cap Nha nudc giai doan 5
ndm 2001 - 2005, md s6 KC - 04;

- Can cd vdo Hop déng nghién ctiu khoa hoc va phdt trién céng nghé
s 10/2001/HD-DTCT-KC-04.10 g¢ifta ong PGS.TSKH Tran Duy Quy,
Chu nhiém Chuong trinh KC - 04 va ong GS.TSKH P& Neoc Khué, Chu nhiém
Pé 1ai KC - 04.10

Chiing t6i gom:
1. Bén giao (bén A) la: Ong GS.TSKH B3 Ngoc Khue,
Chu nhiém Pé tai KC - 04.10: "Nghién citu cong nghé sinh hoc x 1¥ chét thai
Quéc phong didc ching va su 0 nhiém vi sinh vat doc hai”. (KC - 04.10).
Pia chi: 86 8, Lang Ha, Ba Dinh, Ha No&i Tel: 8311191
S6 Tai khoan: 931 02 205 Kho bac Nha nuéc Ha Noi.

2. Bén nhan (Bén B) 1a: ..0.5..- L"J.“.Qﬁﬁ"’f\ [{‘.@ ................................
Chirc vu: CORG K ‘ac.? ...... ,'M.v.nf.-..[{Ct....."f).t.r:\?;....{) .................................
Co quan: Vlen Vé smh Phong Dich Quan doi.

Dia chi: 180 n e e 2 Dimg A SE A RN ‘S\;c:SL

S6 tai khodén: .95.4.&2.}...&25?.... Kdoo..be.. JULeA. ;“aie Jﬁﬂy L. 76//1/

Hai bén thao thuan ky Hop d6ng nghién ciru khoa hoc va phdt trién cong nghé
(Sau day goi tat 1a Hop déng) v6i cdc diéu khoan sau:



I. POI TUONG HOP DONG

Piéu 1: Bén B cam ket thuc hién dé muc: Nghién crau xdy dyng quy trinh phong
chéng 6 nhiém bdi cdc vi sinh vdr doc hai trong moi ruomg nwdc va khong khi,
thuoc Dé tai KC - 04.10 |
Piéu 2: Thoi gian thuc hién d¢ tai 1a: 36 thing

tir thang 10/2001 dén thang 10/2004.

Piéu 3: Bén A phdi hop véi Ban Chi nhiém Chuong trinh KC - 04 dénh gid va

nghiém thu két qua thuc hién dé muc theo cdc yéu cdu, chi tiéu ma hat bén thod

thuan (phan phu luc). ' :
II. TAI CHINH CUA HOP PONG

Piéu 4; Kinh phi dé thuc hién dé muc 1a: 200.000.000 dong
(Hai trdm triéu dong chdn.l.)

Diéu 5: Bén A c¢6 trach nhiém cdp cho Bén B s kinh phi ghi & diéu 4 dé thuc
hién d€ muc theo dung tién do sau:

STT bot Kinh phi (triéu dong) Thoi gian
1 bqt I 30 Nam 2001
2 | Potll 100 Nam 2002
3 | Dotlll " 50 Nam 2003
4 | PotlV 20 - Nam 2004

Truée mdi dot cdp kinh phi tiép theo, trén co s& ¢é bdo cdo tinh hinh thuc
hién d€ muc, bén A sé phdi hop véi Ban Chl nhiém Chuong trinh tién hanh xem
xét va khang dinh két qua dat duge theo ti€n do thuc hién néu trong phu luc
Hogp dong. Néu bén B khong hoan thanh cong viéc ding tién do, bén A cé thé
kién nghi thay ddi tién do hodc ngimg viéc ¢4p kinh phi.

Piéu 6: Bén B ¢6 trdch nhiém bdo cdo dinh ky cho bén A vé tinh hinh thuc hién
dé muc (theo HDOI Biéu mdu C-BC-1-THTH), bio cdo quyét todn hoic béo.
cdo tinh hinh sir dung s6 kinh phi da nhan dugc theo ch€ d6 hién hanh truéc khi
. nhén kinh phf cta dot ti€p theo..

Dieu 7: Hang ndm bén A s& phdi hop véi Ban chl nhiém Chwong trinh ti€n hanh
kiém tra tinh hinh thyc hién dé muc theo cdc n6i dung ghi trong phu luc k&m
theo rong Hop dong.



[1I. TRINH TUGIAO NHAN SAN PHAM

Piéu 8: Khi két thiic Dé muc, bén B phadi chuyén cho bén A nhing tai lidu va
chuan bi ddy du cdc mau sdn phdm néu trong phu luc kém theo Hop ddng, bdo
cdo quyét todn tai chinh d¢€ ddnh gid va nghiém thu.

Diéu 9: Trong thdi gian 15 ngdy sau khi bén B d3 thuc hién xong ndi dung néu &
Diéu 8 va quyét todn kinh phi, bén A phéi hop v6i Ban chi nhiém Chuong trinh
tién hanh ddnh gid va nghi¢m thu dé muc, nghiém thu va thanh 1y Hop déng.

Diéu 10: Trong qua trinh thuc hién dé muc:

- Néu Bén no nhan thdy cdn dinh chi thuc hién Hop déng véi nhimg 1y do
chinh ddng thi cdn thong bdo bing van ban cho bén kia biét trude 15 ngay dé
1ién hanh xdc dinh trdch nhiém cua cdc Bén va 1ap bién bén xur 19.

- Né&u ¢6 cdc yéu cdu thay déi hodc bd sung hop dong, hai bén phai kip thoi
thoa thugn bing van ban. Cic thay ddi hodc bd sung néu trén 12 bo phan cia Hop
déng 1am cin ci khi nghiém thu. '

Piéu 12: Hai bén cam két thuc hién ding cdc diéu khoan ghi trong hop déng.
Bén nao khong hoan thanh hodc hoan thanh khéng day du cdce diéu khoan ghi
trong Hop déng sé phai chiu trdch nhiém theo luat phap hién hanh.

Diéu 13: Hai bén c6 trdch nhiém bdo mat cdc san pham khoa hoc theo quy dinh
hién hauh.

biéu 14: Hop ddng nay c6 hiéu luc tr ngay ky. Hop déng duge 1am thanh 08
bin ¢6 gid tri nhu nhau, mdi Bén giff 04 ban.
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PHU LUC

Bang 1: Noi dung va két qua nam 2001 - 2002

San pham phai dat

- C4c sén pham khdc:

+ 1 - 2 bai bdo khoa hoc

+ Dao tao 1 - 2 thac s¥, cu
nhén

STT| Cic néi dung cong viéc cu thé Ghi chd
1 |Thu thap vi sinh vat doc hai 5 loai vi sinh vat gay
bénh phd bién (bénh
than. thuong han. ta, ly
va dich hach)
2 |Xay dung phuong dn tho
nghiém
3 |Xay dung mé hinh lay nhiémi, . . x s
P Ray L'm? m h 4y IRICI Vs hinh lav nhifm va
trong khong khi, nude, dat va P 5
P phuong 4n., quv wtinh
thuc pham Y s .
RNy ST ROTY phong chdng
4 |Nohién citu bién phap xu 1v =
5 |Xay dung quy uinh phong
chéng
Bang 2: Noi dung va két qua nam 2003
STT| Cac néi dung cong viéc cu thé San pham phai dat Ghi chd
1 |[Tht nghiém tai hién trudng,|4 quy trinh phdng chdng &
ddnh gia rit kinh nghiém nhiém boi 3 loai vi sinh
val doc hai irén (trong
nude, khéng khi, dat va
thuc phdm)
Bang 3: Noi dung va két qua nam 2004
STT | Cic néi dung cong viéc cu thé San pham phai dat Ghi chu
1 |Hoan thién quy uinh phong|Quy trinh phong chéng
chdng hoan thién, c¢é thé d4p dung
2 | Viét bdo cdo (6ng két dé muc |- Bdo cdo t6ng két dé muc




CONG HOA XA HOI CHU NGHIA VIET NAM
Poc 1ap - Tu do - Hanh phiic

---------------------------------

'KIEM PINH KET QUA XAY DUNG MO HINH THU NGHIEM BAT HOAT VI SINH
POC HAI TRONG MOI TRUONG PAT, NUGC, KHONG KHi, THUC PHAM
THUOC DE TAI ( KC 04-10-10)

-----------------------------------------------------------------

Ha ngi, ngdy 25 thdng 8 ndm 2004

Co quan kiém nghiém : B mén vi sinh vdi- Hoc Vién Qudn y |
Dia diém kiém dinh: Khoa vi sinh vdt- Vién Vé sinh phong dich Qudn doi
Thoi gian kiém dink: 11082004 — 20/08/2004

1. Céc yéu t6 can thiét phuc vu nghién ciru de tai:

- Heé thong phong thi nghiém an toan mitc d6 II va trang thi€t bi du dép dng yéu cau
cho nghién ctu dé tai.

- Mot s& phong xét nghiém d3 duoce stra chifa nhd phuc vu cho muc dich nghién ciu
khtr tring cdc mam bénh nguy hiém. Mot s6 phuong tién lam viéc nhu: x4y dung
budng sinh hoc, may tao khi dung, phuong tién thu thap mau dé dénh gid hiéu qua
khir tring khong khi, dét da duge cai ti€én dé nang cao chat lugng cla thir nghiém.

- D01 ngtt cdn bd c6 trinh d6 chuyén moén, kinh nghiém trong phong chdng cic vu
dich 161 nguy hiém ( dich hach, t4, than, thuong han, mang ndo cau...), 40 kha
nang thuc hién ndi dung nghién ctiu cia dé tai.

2. Cac chung vi sinh vat gay bénh
Khoa Vi sinh vat Vién V¢ sinh phong dich hién dang huu giif cdc ching dudi dang
dong kho dé thuc hién ndi dung cla dé tai. Cu thé nhu sau :

- 3 ching dich hach do Vién Pasteur Tay nguyén cung cip phén lap tit nam 1989 va

11998 ¢6 day @ céc dac tinh sinh hoc



- 3 Chiling truc khuén than : 01 phén lap ti Pién bién, 02 ching do Hoc vién Quan
y cung c4p trong 6 01 ching c6 doc luc. Ca 3 ching déu cé dong kho dudi dang
bao i ( spore)

- 05 ching Salmonella typhi dugc phan lap tir cdc khu vuc An giang, Hoa binh,
Dién bién

- 9 Chang phdy khuin ta phén 1ap tr cong dong dan cu khu vire Thanh ph H6 Chi
Minh it ndm 1990.

S5 luong va cdc dang sinh hoc ctia ching vi sinh vat nhu trén phi hgp vél noi

dung nghién citu, thue hién dé tai.

3. Phuong phap thir nghiém :

1. Phuong phép thir nghiém cdc quy trinh diét khudn ( bing hod chdt, bang nhiét )
thuc hién theo thudng quy kiém dinh cdc chdt c¢é tdc dung diét khudn (
bacteriocide ) hodc tc ché vi khuan hién dang 4p dung tai cdc phong thi nghiém.

2. Trong nghién ciru nay, tdc gia di xay dung 4 mo hinh thir nghiém khir tring, tdy
ué€ moi trudng dat, nudc, khong khi, thuc phdm trong diéu kién dé phdng moi
trudng sinh thai bi 6 nhiém v&i thiét bi tao khi dung vi khuin trong buéng sinh
hoc 12 hoadn toan hop 1y. Cdc thi nghiém gay 6 nhiém mdi trudng bang ching vi
sinh vat khong duge phép thir thuc dia ma chi ¢6 thé thuc hién trong budng sinh

hoc.

4. Két qua mé hinh thir nghiém khi¥ tring tdy u€ vi sinh vat doc hai

Trong céc quy trinh khir tring, tdy ué€ vi khudn doc hai thi bao gid ngudi ta ciing
ding néng do diét khuan d6i véi tdc nhan ¢6 sttc bén ving, khdng hod chdt manh nhit.
Vi vay, dé kiém tra két qua cta dé tai chi thir ngiu nhién bang hod chat véi cdc mam
bénh Ta, Thuong han va tap trung nhi€u hon d&i vé6i truc khuédn than, B.anthracis, dang
hoat dong va dang bao tr vi vi khudn nay c6 kha nang tén tai lau nhat ngoai moéi trudng

va ciing khé diét hon ca.



Thir nghiém d€ kiém dinh dugc tién hanh véi phuong phédp, vat liéu, quy trinh
ding nhu dé i d3 tién hanh. K&t quéa kiém tra phit hop vdi s6 liéu bdo cdo clia dé tai (

Xem phén phu luc )

Két ludn: _

Téc gia da xay dung mo hinh thr nghiém bat hoat vi sinh vt doc hai gy 6 nhiém
 thuc nghiém trong budng sinh hoc 1am co s& trién khai cdc nghién citu gin gié’ng diéu
kién thue dia ( do khéng dugc phép va khong thé trién khai nghién ctu thuc dia véi mim
bénh ). Céc s liéu nghién ciftu dam bao tinh khdch quan va 13 co s& khoa hoc cho xay
dung céc qui trinh khir tring, tdy u€ mdm bénh doc hai phit hop véi diéu kién kha nang
va trang thiét bi hién ¢6 trong Quéan d6i hién nay.

Kiém dinh ngiu nhién mot s6 miu va quy trinh cho thdy véi cic néng do ho4
chat, nhiét do, thoi gian, da thir déu c6 tic dung diét mam bénh, két qua phi hop véi

s& liéu cia dé tai. :

Ha néi, ngay 25 thdng 8 ndm 2004
THU TRUONG HVQY BO MON VI SINH VAT- HVQY

Xaa' whis. ehes lof ool ~ 7 /&,
PRI }-LM._? Ngoe Higy™ ()/)
S w5y BM VIS WA sy
KT/ CHANH VAN PHANG ]

PGS, TS. Hoang Ngoc Hién

Thueng t4
0S-NGUYEN BA TRI
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PHU LUC KET QUA KIEM DINH :
BANG 1. KET QUA KIEM TRA KHUTRUNG, TAY UE BANG PHUONG PHAP SUDUNG CAC CHAT HOA HOC

Téc nhan vi sinh vat Moi truong Ho# chat khir Néng do hod | Néng dé vi Thoi S6 vi khudn con
khir tring tring chat khuin th& | gian khir | séng ( CFU )/10g
(CFU/ ml) tring

Phdy khuin 14, V. Chlor hoat tinh 0,5 mg/ lit 1x10° 30 phit | e
cholerae Nude
Vi khudn thuong han Nude Chlor hoat tinh 1,25 mg/ lit 1x10° 60 phit | —-eemenee-
(Salmonella) . Chlor hoat tinh - 0,5 mg/ lit 1x10° - 30 phit | e
Bao tr than ( B. bat Formaldehyde | 4% (50 lit/ m?) 10° 12 giv | 1-3 CFU (& dd sau
anthracis spores) 20cm)
Bao tr than va than thé | Khong khi Formaldehyde 0,72g/{ m’ 10° 120 phidt | —eememeeeeeee
ding dudng
Ghi chi :

———————— : Khong c6 vi khuéin song sét trong 10g ( hodc 10ml ) chat thir




BANG 2. MOT SO KET QUA THUNGHIEM BANG PHUONG PHAP BAT HOAT NHIET VI SINH VAT BOC HAI

Tac nhan vi sinh vat | Moi truong khir |  Nhiét dg Néng do vi | Thoi gian khix | S6 vi khudn con
tring khudn (CFU/ mi) trung song ( CFU )/10g
Phdy khuén ta Nudc 100°C 10° X S —
(V. cholecrae)
Vi khudn thuong han Nudc 100°C 10° T [ —
(Salmonclla)
Bao tr than ( B. anthracis Thuc pham 100°C 10° 20-25 phit | Trong 3 Jan thir c6 1

spores) via than thé dinh

14n con
2.3.10*/10ml thuc
phdm

-------- : Khéng c6 vi khuén séng sét trong 10g ( hodc 10ml ) chét thi




Két qua hinh thanh bao tir theo thoi gian

TT Thoi diém Sé bao tir/tdng sé * % Bao tir*
1 18 h sau khi cdy ching 5/87 5
2 24 h sau khi cdy chung 217106 20
3 32 h sau khi cdy ching 15/68 22
4 | 40 h sau khi ciy ching 20/83 24
5 48 h sau khi cdy chung 35/61 51
6 56 h sau khi cdy ching 43774 58
7 64 h sau khi cdy ching 39/58 67
8 72 h sau khi c&y chung 56/69 81
9 | 80h sau khi cdy ching 75/93 80
Két qud diét truc Thuong han, Td bang Chloramin
Noéng do Chlor Ta Thuong han
mg/ml S¢ CFU** S6 CFU**
1/2h Chimg* 1/2h 6h Chimng*
0,0002 78 86 49
e 3
0,0003 56 o3 89 51 e
S S
0,0004 12 = 64 34 =
i =
0,0005 2 - 52 12 ~
= =
0,001 .2 0 = 41 5 A =
= o -
0,002 0 < g 13 0 S 8
= 0 (2]
0,003 0 5 g 6 0 U% =
0,004 0 g g 1 0 2 g
5> o 5 8
0,005 0 z = 0 0 S,—D ’é
0,01 0 = 6 0 0 =R
0,2 0 E g
’ 8\ 0 0 8\
0,5 0 2. 0 0 S
1,0 0 S 0 0 s
2,0 &, 0 0 &,




TRUC KHUAN THAN

1.1 That nhiét binh thuong :

- Cho vio cic typ 0,5ml hén dich vi khudn cé néng dé 10° vi khudn/ ml
- Dun 501,14y thoi gian nhu bang sau :

thoi di€ém 14y miu

than thé sinh dudng
( s8 khuin lac )

tha tk€ bio tir
( s6 khudn lac )

typl | typ2 typ 3 typ 1 typ2 | typ3
bit ddu soi ‘

1 phit moc day khéng dém dugc moc diy khong d€m duoc
2 phit 75 110 95 khong cdy
3 phiit 6 3 9 moc diy khéng dém dugc
4 phuit 3 0 1 48 77 107
5 phit 0 0 0 4 23 10
6 phit 3 0 0 6 4 1
7 phiit 0 0 0 2 0 1
8 phit 0 0 0 0 2 1
9 phiit 0 0 0 0 0 0
10 pgiit 0 0 0 0 0 4
11 phit 0 0 0 0 0 0

Cich 18y miu : 1dy 10ul , ria déu khip mat thach, d€ th 4m 37°C qua dém. dém
s6 khudn lac hinh thanh.




TRUC KHUAN THAN 7 4/7 /03
1. Thir nhiét

1.1 Thu nhiét binh thuong :

» Cho vao céc typ ( hoac binh niit mai ) khodng 10ml hén dich vi khudn c6 10°
CFU/ml c¢6 vi khuén.
. Dun s6i, 14y thoi gian nhu bang 1 : Truc khudn Than

Thoi diém l1dy mau '’ Than thé sinh dudng Than thé bao tr
( s6 kludn lac) ( s6 khuan lac)
Bit ddu soi
1 phiit | 5 Kheas lac
2 phiit K herg mes
3 phuit — N
4 phiit - ni
5 phit — nT Khorg Mic
6 phit -~ T . —Nni
7 phiit - Nt -nT
8 phit ey ~T
O phit - T ~nf
10 phuit ~ i —_ng
11 phuit Y ey
12 phiit -7 ~nY
13 phit T T
14 phut —nT - 07T
15 phuit ~nT -

' Céch 14y méu : Ldy mot vong ddy que cdy, ria déu.khip mat thach, dé ti 4m
37 OC/ qua dém. d€m s& khudn lac hinh thanh.

* Ching : Cdy ddy mot ddu que cdy hén dich vi khuan chua xir 1y nhiét va [am
nhu trén.

= (’fu“ﬁ TfLC D H'll(f\}z /LLL-*( J_,;u‘_;
- Uudy 0L BT vaenn o Mlic ‘{31




1.2.Tyndall :

e Cho vao céc typ ( hodc binh niit mai ) khodng 10ml hén dich vi khuén c6 10°
CFU/ml c6 vi khudn.

¢ Dun cach thuy 60°C, 14y thdi gian nhu bang 2

Thoi diém 14y mau ’ Than thé sinh dudng Than thé bao tir
( s6 khuan lac) ( s6 khudn lac)
Dat nhiét do 60°C Mo ducy Cinirg TP it dty Kisr, den dha
5 phit Moz ey Eldmy @] Mo dowy [Chovy e P’
10 phiit —~nT — 7y
11 phut -NnT — i
12 phuit - i ~ N7
13 phiit ~ nT — T
14 phiit -nT - ni
15 phit ~NA — N7
16 —nT -n7
17 —-NT - N7
18 —NnT - N7
19 - Nt - NT
20 -NnT ~ N7
\\___‘_\
\
.
\
~

S~

! Cich 18y méu : LAy mot vong ddy que cdy, ria déu khip mat thach, dé th 4m
37 OC/ qua dém. dém s khuén lac hinh thanh.

* Chimg : Cay ddy mot dau que cdy hén dich vi khudn chua x1r 1y nhiét va lam
nhu trén.

- C“/Cufrzf’ e 0T HVRY o M c{acf
- OCLM,"\,{’ T BT Viwn o mec Aoy
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1. ThiZ nhiét

1.1 Thu nhiét binh thuong :

TA, THUONG HAN

e Cho vao céc typ ( hoac binh mit mai ) khodng 10ml hén dich vi khudn ¢6 10°

CFU/ml ¢6 vi khuén.

e Dun s6i, 14y thoi gian nhu bang 1 :

Thoi diém 14y méu ! Ta Thuong han
Bét ddu soi < M,
1 phiit Mo Pl
2 phi Blaty_rrc vy e
3 phiit o i
4 phiit EN P
5 phiit O pdx nf
6 phiit e A
7 phiit i i
8 phut s e
9 phuit e ™
10 phut o~ A
11 phut T e
12 phut s P
13 phat s P
14 phut oA ni
15 phit A i

pn f
Clurry Mo Al

! C4ch 14y mAu : Diing pipett Pastuer hiit va nhd 1 giot vao canh thang pepton
kiém ( v6i vi khudn ta ) vao canh thang thuong ( v6i truc khudn thuong han ).

Dé th 4m 37 OC/ qua dém, kiém tra c6 moc khong.

* Chdng : Huat bang pipett pastuer va nhd 1 giot canh khudn chua xir Iy vio
pepton kiém ( vi khuén 14 ), canh thang thudng ( truc khuén thuong han ). Pé ta

dm 37 OC/ qua dém, kiém tra c6 moc khong.




1.2.Tyndall :

e Cho vio céc typ ( hoic binh nit mai ) khoang 10ml hén dich vi khudn ¢6 10°
CFU/ml ¢6 vi khuén.

« Dun cich thuy 60°C, 14y thdi gian nhu bing 2

Thoi diém ldy mau ' Ta Thuong han
Dat nhiét do 60°C - peot Mic due
1 phiit M /L/lat thL
>_phut g 5{ e

|10 phuit e

11 phut i ﬂ;f
12 phit e o
13 phit g T
14 phut Y "7
15 phit N i
16 v nf”
17 M ni—
18 i n
19 AL nl
20 L ni”

L A—

' Céch ldy miu : Dung pxpett Pastuer hiit va nhd 1 giot vao canh thang pepton
kiém ( v6i vi khudn ta ) vao canh thang thudng ( v6i truc khudn thuong han ).
Dé th 4m 37 OC/ qua dém, kiém tra ¢6 moc khong.

* Ching : Hit bang pipett pastuer vi nhd 1 giot canh khuén chua xir Iy vao
pepton kiém ( vi khudn t2 ), canh thang thudng ( trc khudn thuong han ). Dé th
&m 37 OC/ qua dém, kiém tra ¢6 moc khong.

Cludy - Mor due




50

10,0

* Chitng : Dy ching thay héa chét ¢ Chlor bang nudc mudi sinh 1y.
** (CFU ( Colony forming unit ) : S6 khudn lac trén dia thach sau 24 gid,

chi s§ trung binh cla 5 dia, 14y tron s6.

Két qud diét truc khudn Than bdng Chloramin

Néng do Truc khuin Than Truc khuan Than
Chlor ( sinh dudng ) ( bao i)
mg/ml S6 miu c6 vi khudn/tdng | S6 méu cé vi khudn/ téng s6
sO |
1/2h | 18h | Chimg* | 1/2h | 18h | Chimg*
10 13 | 03 g| 33 0/3 g
5 13 | 073 25 28 | 0B 23
2 3B | 0B | g Eg* g 33 | op = é‘ 0%
1 i3 | 13 | & g E[3 13 | & T
05 A | 0B |4 = E[TB | 28 2 2 g
0,2 33 | 13 § ;.R L 3/3 § % 5
0,1 BB g B LR
0,05 33 1 283 s KL 3/3 B S
0,01 33 | 33 T al| 33 3/3 ~ g

Két qud khit tring vi khudn thuong han va phdy khudn 1d trong mdu thit va rau

bdng phuwong phdp nhiét ( Bun séi 100°C)

Thoi gian Hiéu qud diét khuin (%)
( phiit) (n=9)
S. typhi V.cholerae
M4u thit Mau rau Mau thit Mau rau




2 8/9 79 3/ 2/9
4 4/9 2/9 0/9 0/9
6 19 0/9 0/ 0/9
8 0/9 0/9 0/9 0/9
10 0/9 0/9 09 0/9
12 0//9 0/9 0/9 0/9

Két qud khit tring vi khudn djc hai trong mdu sita

béi vl céc nguéh thuc phdm dang léng nhu: sita, ddu 4n, bo, md,
formage... khong 1én st dung céc biét phdp khit tring bing céc phuong phép hod
hoc vi phan t6n du clia hod chét phédn nao anh hudng t6i sitc khoé con ngudi, va
mit miui vi va khéng nén ding phuong phip dun s61 vi 1am biét chdt cia san

pham, do dé bién phép thich hop nhat 14 sir dung phuong phap pasteurization

Thoi gian Hiéu qud diét khudn(%) ¢ nhiét dé 62°C-64°C
( phit) | (n=9 éng)
' B. anthracis (sinh S.typhi V.cholerae
dudng)
1 9/9 9/9 9/9
5 8/ 59 0/9
(100%)
7 6/9 2/9 0/9
8 -5/9 0/9 0/9
(100%)
10 5/9 0/ 0/9
15 _ 2/9 ND* ND#*
20 1/9 ND* ND*
25 0/9 ND* ND*
(100%)
30 0/9 ND* ND#*

*ND: not done { Khong thuc hién




Ddnh gid hiéu qud diét bao nt truc khudn than bdng phuong phdp hip uot ¢
121°C |



KET QUA THU FOCMALDEHYDE

NGAY THU: 21/08/03

NHIET DO TRONG BOX THU- 30,1 °C

NONG DO FOCMALDEHYDE 36%

CHUNG THO NONG KET QUA THUSAU THOI GHI CHU
b0 HC GIAN 2 GIQ
Bao tir Than 10 ml (=) -) (-) KTsau72h
Than sinh dudng 10 ml -) (-) (-) KTsau72h
NGAY THU: 21/08/03
NHIET DO TRONG BOX THU" 30,1 °C
NONG PO FOCMALDEHYDE 36%
CHUNG THT NONG KET QUA THU'SAU THOI GHI CHU
pd HC GIAN 4 GIO
Bao tir Than 10 ml ) ) () KT sau 48 h
Than sinh dudng 10 ml -) (-) ) KTsau48h
NGAY THU 25108103
NHIET BQ TRONG BOX THU: 30,5 °C
NONG PO FOCMALDEHYDE 30%
CHUNG THOS NONG | KET QUA THUSAU THOI GHI CHU
DO HC GIAN 2 GIO
Bao tir Than 02 ml (-) (-) (=) KT sau24h




Than sinh dudng

02 ml

KTsau24h

NGAY THU: 26108103
NHIET DO TRONG BOX THU- 30.5 °C

NONG DO FOCMALDEHYDE 36%

CHUNG TETS NONG KET QUA THUSAU THOI GHI CHU
pd HC GIAN 0 GIO 30
Bao tir Than 01 ml (+) + (+) KTsau24h
Than sinh duGng 01 ml (-) -) (-) KT sau24h
NGAY THU: 27108103
NHIET DO TRONG BOX THU: 30,1 °C
NONG PO FOCMALDEHYDE 36%
CHUNG THTT NONG KET QUA THUSAU THOI GHI CHU
pd HC GIAN 1 GIO
Bao tir Than 01 ml (+) (+) (+) KTsau24h
NGAY THU: 27108103
NHIET PO TRONG BOX THU: 30,1 °C
NONG PO FOCMALDEHYDE 30%
CHUNG THT NONG KET QUA THUSAU THOI GHI CHU
bd HC GIAN 1 GIO 207
Bao tr Than 1 ml () (+) () KTsau24h




Kiém tra lai sau 48 h thay truc khuin moc ¢d & 3 dng

NGAY THU: 08/09103
N]-{IET DO TRONG BOX THU: 30,1 °C
NONG PO FOCMALDEHYDE 30%

CHING THTY NONG | KET QUA THUSAU THOI GHI CHU
pO HC GIAN 1 GIG 40°
Bao tir Than 01 ml (-) (-) (-) KT sau24h
khong moc
Kiém tra lai sau 48 h thay truc khuan moc cd & 3 dng

NGAY THU: 09/09/03
NngET DO TRONG BOX THU: 30,5 °C
NONG PO FOCMALDEHYDE 30%

CHUNG THTS NONG | KET QUA THUSAU THOI GHI CHU
PO HC GIAN 1 GIG 20°
Bao tir Than I,2h mi () =) () KTsau24 h
khong moc
Kiém tra lai sau 48h thdy tryc khudn moc ci & 3 éng




NHIET DO TRONG BOX THU: 30,1 °C
NONG PO FOCMALDEHYDE 36%

Ching thi Naay thi Nong do | Thoi | Kétqua Ghi chd
HC gian (
giv)
Bao tr Than | 17/10/03 1mi 1h 50° 3/3 (+)
21/10/03 2ml 1h 3/3(+)
27/10/03 2ml 2h (-) am tinh dén
3h “) ngay 03/11
28/10 3ml 1h )
2h )




KET QUA KHU TRUNG DAT

Loai dat: dét cat, mun, sét, hdn hop
Néng do bao tir than: 10 °* CFU /cm® bé mit
Kich thudc hop: 10 em x 20 cm x 10 cm = 2000 cm® = 0,2 m’

Céch tién hanh: Phun 10® CFU / cm2 bé mat hop dung dat

ldy 1 g d4t & cac vi trf khdc nhau theo chiéu sau hoa déu véi 1 ml nudec mudi sinh 1y, 1ay
10 pl dan déu trén mat thach dinh dudng, G 370C / 48- 72 gid doc k&t qua ( Chd § & moi
chiéu sau cdy 2 —3 dia, sau d6 tinh CFU trung binh x he so = CFU/ g day)

Ngay thit nghiém 20/03/04 .

Diéu kién thu nghiém: , S '

Nhiét d6 25-27°Cu LomLL

Nong do formaldehyde: 2% SRS

TT | Loaidat | Chiéu | KL trung CFU/ g dat KL trung | CFU/ g dat

sau binh/ dia binh/ dia
(cm)

Thoi gian khir tring 4 gid Thoi gian kht triing 8 gid

1 | Pitmin Bé mat |2 200 2 200
5 12 1200 45 4500
10 4 400 20 2000
15 5 500 10 1000
20 3 300 7 700,

2 | Patsét Bé mat | 1 100 0 0
5 1 100 0 0
10 1 100 2 200
15 0 0 6 600
20 0 0 16 1600

3 | Ditcat Bé mat |0 0 0 0
5 0 0 0 0
10 0 0 2 200
15 15 1500 20 2000
20 25 2500 50 5000

4 | Dathdn hop | BE mat | 0 0 I 100

' 5 0 0 1 100

10 20 2000 9 1900
15 50 5000 25 2500
20 50 5000 40 4000




Naay thit nghiém 17104104
Diéu kién thu nghiém:

Nhiér do 25-27°Cu

Noéng dé formaldehyde: 2%

TT| Loaidat Chiéu sau KL trung KL trung binh/ | KL trung binh/ dia
(cm) binh/ dia dia
Thoi gian khir | Thoi gian khir Thoi gian khir
tring 4 gid tring 8 gig tring 12 gi&

1 |Ddtmin Bé mat 0 0 0
5 0 1* 0
10 270 0 0
15 0 0 0
20 0 0 0

2 | D4t sét Bé mat 0 0 0
5 0 0 0
10 0 0 0
15 0 0 0
20 0 0 0

3 | Datcat Bé mit 0 0 0
5 0 0 0
10 0 2% 0
15 0 0 0
20 0 0 0

4 | D4t hén hop | Bé mat 0 0 0
5 0 0 0
10 0 0 1*
15 0 0 0
20 0 0 0

- Ghi chi: * = khudn lgc chi ¢6 trong 1 dia thach/ 3 dia thit nghiém ** s¢ khudn lgc ¢6 trong 2/

3 dia thach.




két qud diét truc khudn than trén bé mdt bao bi polyethylen khong thdm midc bdng hypoclorite

Cdch tién hanh:

- Céc ching vi sinh vat: B. anthracis thé sinh dudng va bao tr duge téng sinh trén moi truong
thach co ban va thach kiém pH: 8,5 %, pha canh khudn v&i nuéc mudi sinh 1y cé néng d6 0,5
Macfarlan tuong duong véi 1,5x 108 CFU/ ml. Ding tdm bong vo tring phét 1én bé mat cc chat
liéu v&i dién tich 5-10 cm?®
- Pha dung dich hypochlorite ( 6%), iodine va cloramin hoat véi cic nong do khéc nhau
- Nhiing toan b bao bi da gay nhiém vio hod chat |
- Thoi gian khir tring trong thi gian 5 - 60 phit, 46 dm 85%.
- Thit nghiém duge tién hanh & diéu kién: Nhiét do phdng thi nghiém 22- 25°C ( bao gém ca
dung dich hoa chét va bao bi dung thuc phdm)

Ddnh gid két qud:

- St dung tam boéng 1ay méu trén dién tinh 1cm? c&y vAo thach dinh dudng

- Mau chitng duong: thay dung dich khir tring bing nudc mudi sinh 1y

Hod chdt | Noéng do hod trz,ré khudn than ( sinh % bao tw song sét/ cm2
chdt dudng } séngd sét lcm2
(Yo=ppmicm2}
HYP- 6 Sau 30° Sau 60’ Sau 30° Sau 60’
(NaOCl) | 100 6,555 x10° | 1,955x10° |5,214x10° | 1,1055 x 10°
pH: 7.0 (0,01%) '
T°C: 22°C
500 00 00 1,5 x10* 00
(0,05%)
5.000 00 00 1,5 x 10 00
(0,5 %)
10.000 00 00 00 00
(1%)

két qud diét vi khudn thuong han trén bé mdt bao bi bdng dung dich hypoclorite, iodine va

QACs




Nhiét do thit nghiém 22°C

Thoi gian 10 phat

Néng do vi khudn 0,5
MacFaland

Bé mdt vdt liéu thi

Vi khudn song sét trung bink trong 3 dia

nghiém _ Dung dich khit triing Hypochlorite( HYPO)
Néng do clo hoat 50 ppm 100 ppm 500 ppm 1000 ppm
tinh ppm (0,005%) (0,01%} (0,05%) (0,1%)
Kim loai 00 00
1,992 x10’ 54x10°
Nhua tdng hop 8,133x 107 | 5,2905 x 10’ 2,349 x10’ 1,104 x 10’
8,055 x 10° 2,22 x 10° 00 00
Thuy tinh
Chat liéu Vi khuén séng sét trung binh trong 3 dia
diét khudn bdng iodine
Nong do hod chat 10 ppm 50 ppm 500 ppm 1000 ppm
(0,001%) ( 0,005%) (0,05%) (0,1%)
Kim loai 8,055x10° |00 00 00
1,092 x10" {2,1 x10° 00 00
Nhuya téng hop
Thuy tinh 4,92 x105 00 00 00

Chat liéu bao bi

diét khudn bang QACs ( hop chdt amonium béc 4

( NH,). S6 luong vi khudn song sét

Nong do hod chdr | 500 ppm 1000 ppm 10.000 ppm 100.000 ppm
(0,05%) 0,1 %) (1%) (10 %)

Kim loai 8,1 x10° 00 00 00

Nhfa téng hop 41107 5,64 x10° 48x10° 00
00 00 00 00

Thuy tinh




KET QUA DANH GIA KHA NANG DIET KHUAN BANG CLO HOAT TINH:

Pha loang nong do hoa chat theo ty 1¢ ndng d¢ chlorine hoat tinh ciia ché phdm do Phan
vizn Phong chdng vii khi NBC san xudt (tén thuong mai la bot 3/2) c6 thanh phéan clo hoat dong
12 40%.

- Tién hanh xéc dinh néng dé nhu sau:
+ Can 10 g ch& phdm trén déu véi 10 mi nude cat vo trung 6 nong do clo hoat 1a

0%, |

+ Pha lodng bac 2 lién ti€p ¢6 néng dé clo 1a 20%, 10%;, 5%, 2,5%; 1,25%;

0,625%, 0,3125 %...

+ X4c dinh khoang néng do diét khudn theo timg loal vi khudn va déc tinh cau tric

t& bio ciing nhu kha nang khdng chat diét khudn cla ting loai, sau d6 tién hanh pha lodng

ti€p trong khoang dé xac dinh ndng d¢ diét va ifc ch€ vi khudn .

+X4c dinh s& luong vi khudn moc trén dia thach bing céch }dy tam béng v tring
tham nude mudi sinh 1y di déu trén 1 cm2 bé mit chat liéu di khir tring cay vao thach
dinh dudng, & 370C/ 24- 48 gity, d&m s6 khudn lac trén dia, cing lam tuong ty véi méu
chimg duong khi khong c¢é hod chat tiét tring.
- Nong do vi khudn gay nhiém bé mdt:
+ 0,5 Macfaland wrong duwong véi 1,5 x 108 CFU/ ml
kér qud diér truc khudn than trén bé mdt cdc chdt liéu bao bi bdo qudn luong thuc, thyc phdm

bdng dung dich clo hoat tinh

Vit liéu khit tring truc khudn than thé bao tix song sét/ cm2

Nhiét do thir nghiém 22°C Néng dp vi khuén 0,5 MacFaland

Thoi gian ( Tm) Sau 5 phut
Nong d¢ clo hogt| 12500ppm 25.000 ppm 50.000 ppm 100.000 ppm
tinh ppm (1,25 %) (2,5 %) (S5 %) (10 %)
Kim loai 6,6 x 10° 4,8 x 10° 285 x 10° 2,1x10°
Nhua téng hop 8,358 x 107 | 4,0095 x 10’ 1,989 x 107 | 1,1295 x 10°




_ 525 x 10* 2,1 x 10 00 00
Thuy tinh
Thoi gian ( Tm) Sau 10 phut
Kim loai 1,05x10° |00 00 00
Nhua téng hop 7,95x10° | 2,55x 10° 00 00
00 00 00 00
Thuy tinh
Thoi gian ( Tm) Sau 15 phut
Kim loai 00 00 00 00
Nhuya téng hop 00 00 00 00
00 00 00 00
Thuy tinh

ket qud khit tring bé mdt bao bi nhiém vi khudn S. typhi bdng clo hoat tinh

Vit liéu khit triing S& luong vi khudn thuong han séng sot
Nhiét 4 thit nghiem Nong b vi khuan 0.5 MacFaland
24°C

Thoi gian (Tm) Sau 5 phut
Néng do clo hoat | 100 ppm 150 ppm | 3.125 ppm 6.250 ppm | 12..500 ppm
tinh ( ppm=%) | (0,01%) (0,015%) | (0,3125%) | (0.65%) | (1,25 %)
Kim loai bé mat | 2,16 x 10’ 1,1655x | 5,175x 10°¢ 3 x 10° 00
nhin ( sita hop) 107 '
Nhua t3ng hop 6,5655 x 10° | 2,076x | 1.449x 7,095 x 10° 9,9 x 10°

107 107

10




Thuy tinh 1,1475x 10" | 8,055x | 1,605 x 10° 00 00
108
Thoi gian (Tm) Sau 10 phut
| Kim loai 1,11x 107 8,655x 10° [2,1x 10° 00 00
Nhua 4,146 x 107 | 1,869 x10” {1,107 x107 | 2,1 x 10° 00
7,92 x 10° 2,07x10° |9.10° 00 00
Thuy tinh
Thoti gian ( Tm) Sau 15 phut
Kim loai 7,92 x 10° 5,55x10° |00 00 00
Nhua toéng hop 1,182x 10" |} 8,055x10°|8,7x 10° 00 00
1,14 x 10° 00 00 6o 00
Thuy tinh

TT | Loai ddt | SO MAU VI KHUAN MOC | TONG SO MAU
10 phit 20 pht 30 phut
1 Dat cat | 2/6 0/6 0/6
2 3/6 0/6 0/6
dat mim _ '
3 [d& hén 1/6 0/6 0/6
hop
4 | Datthit 2/6 0/6 0/6

* Ching duong : mdu ddt khong qua xit Iy hdp uct, sau khi bao 1 gdy nhiém sau 24 gic, ldy 1 g
ddt cdy thdng vao canh thang BHI.
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BAT HOAT BAO TG TRUC KHUAN THAN

Poan Trong Tuyén', Vi Chién Thing® va cong su’
1. Vién Vé sinh Phong dich Quan déi;
2. Phong Vé sinh Phong dich — Cuc Quén y

ABSTRACT:

At poor living conditions Bacillus anthracis changes into forms of spores, that are very
hardy bodies and can survive for very long time under hard enviromental conditions. At suitable
living conditions these spores change into vegetative forms. The ability of forming spores are
very important for the dispersal mechanism of B.anthracis.

The most common methods of destroing bacteria spores incudude of : physical and
chemical methods. But each method has advantages and disadvantages depending on
contrentrations of infecting agents and the enviromental factors as temperature, pH of used
chemical, relative humidity...

In this report we provide a summary of results about researches of destroing
B.anthracis spores.

1. PAT VAN PE

Bénh than xay ra & nhiéu khu virc khdc nhau trén thé gidi, gay bénh cho dong vat
chi yéu thudc Chau Phi, A chau Au va nhiéu khu vyc khic. Bénh cé thé lay truyén cho
cong ddng dan cu néu viéc gidm sdt va kiém sodt khong chat ché, déc biét trong céc thdi
ky chién tranh thi B. anthracis thuémg doc sit dung nh mét tdc nhan khing bé sinh hoc vi
doc tinh cao, kha nang gay tlr vong 16n, dé& sidn xuit va tang trit, bén vimg trong moi tr-
udng ngoai cdnh, phuong thitc 14y truyén da dang va khé du phong va diéu tri.

Thong thudng dong vat 1Ay bénh than cho dong vat véi ty 18 thuidp. Hiu heét su lay
nhiém bénh tir dong vat sang ngudi 12 do tiéu hod bio tr cé trong thuc phdm, dat, nudc,
hodc hit phai khéng khi bi 6 nhi€ém bao tir than va do tip xiic truc ti€p .

Bacillus_anthracis 12 lodi vi khuin thudc ho Bacilaceae, lodi bacillus.Vi khudn
Gram (+), tao vo, khong di dong, ky khi tuy ngd, hinh que kich thude (1-1,5 pm x 4-8
pm), ton tai dang bao tir khi ti€p xtdc tén tai ngoai khong khi v méi trudng ngoai canh
khong thuan 1¢i. Truc khudn than c6 kha ning san xudt Capsule va doc t6, day 1a y&u t6
doc luc quyét dinh kha nang gay bénh.

Khir tritng, tdy u€ tdc nhan giy bénh di duge nghién ctu tir nhitng nam 1930. Tuy
nhién cho dén nay vin cha xdc dinh dugc qui trinh chudn thic, nhit 13 qui trinh khi
tring tidc nhan sinh hoc bing cic phong phap hed hoc vi ¢6 rdt nhiéu yéu t6 anh hudng
(61 cdc cht diét bao tlt nhu: sy thay déi vé thdi gian, nhiét d, néng do hod chat, do 4m
ctia thir nghiém phu hgp v6i timg nuée khic nhau... Chinh vi 1y do nay ching toi tién
hanh nghién ciu mot s6 phuong phdp bt hoat bao tir than trong moi trudng 44, nudc,
khong khi, thuc phidm phit hop vdi diéu kien va kha ndng hién cé & nudce ta.

2. POI TUONG, VAT LIEU VA PHUOGNG PHAP NGHIEN C(U
2.1. Tuyén chon chiing

Bacillus anthracis duge phan lap tir mai trudng dat, tai khu vuc Lai Chau, da duge
chin dodn xdc dinh bing cic ky thuat phan 1ap, mién dich huynh quang tnyc ti€p (DFA:
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-

Direct fluorescence assay) v khong c6 cac y€u t6 doc luc phét hién bing k¥ thuat PCR
( polymerase chain reaction) .

2.2. Mo hinh thir nghiém gay nhiém bao tir than
2.2.1. M6 hinh thir nghiém bdo tit than trong khong khi
Dugc tién hanh trong budng sinh hoc c6 chita 1m* khéng khi

- May phun dang khi dung OMRON CX ( Nhat ban) : sit dung phun béo tir than
vao budng sinh hoc

- Téc do phun sao cho dat 10° CFU/ m3 khong khi (Kiém tra néng do vi khudn
trong buéng sinh hoc bing phong phép R. Koch)

- Hoa chat khir tring bao tiy than: formaldehyde ( 36%)
2.2.2. M6 hinh gdy nhiém bao ti than trong nudéc sinh hoat

- Cho bao tir than vao 100 ml nudc cit tiét tring dé dat noéng d¢ bao tir cudi cling
12 10° CFU/ ml.

- Sir dung canh khudn nay dé khir tring bing cic phong phip nhiét hoic sit dung
ho4 chét dé d4nh gia.

- Hoa ch4t khir tring nudc: chlorine hoat tinh

2.2.3. Mo hinh thit nghiém bdo thir than trén bao bi bdo qudn thuc phdm, va thuc
phdm

- Gay nhiém bao tlr than trén bé mat 3 dang bao bi bio quéan thyc phdm chi y&u
hién nay dang sir dung trong Quan doi ( nhua, kim loai va thuy tinh)

- Néng d6 bao tir gdy nhiém 1,5 x 10° CFU / cm?

- Hod chat khir tring bé mat: hypochlorite, QACs, céc hop chat chlorine hoat tinh
2.2.4. M6 hinh gdy nhiem bao tik than trén méi truong ddt

- Thir nghiém dugc tién hanh wén cic hﬁp chifa céc loaa dat ( mun cét, sét, hon
hop) ¢6 kich thudc thé 6.000 cm® va dién tich bé mat 200 cm?

- Pha canh khuén bio tif than ¢6 néng d¢ 5 MacFaland /10 ml phun lén bé mat dat,
d€ ¢6 nbng do cudi cing la 10° CFU/ cm®

- Dénh gid d6 thdm thau cha bao tir than véi timg loai d4t theo chiéu sau 5, 10, 15,
20,25 cm.

- Hod chét sir dung trong thir nghiém: formaldehyde
2.3. Cac phuong phap bat hoat bao tir than

- Phuong phéap nhiét: Dun s6i 100°C, hdp 6t bing Autoclave, s&y kho

- Phuong phap khir trung, tdy u€ bing hod chit: Xdc dinh néng d¢ hod chat cén
thiét bat hoat bao tir than lién quan téi thdi gian, nhiét d6, 46 4m, néng d6 vi khudn thir
nghiém, moi trudng thir nghiém ...

3. KET QUA NGHIEN cUU

3.1. Két qua bat hoat bao ti bing phuong phép nhiét
3.1.1. Két qud bdt hoat bao tit béng phuong phdp dun séi 100°C
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Hiéu qua (%) bao tir bi bt So6 lugng bao tir song sét trong
hoat trong thyc phdm (A) nude (1B)
100 . ";—??(}9
90 | 000 '\ - ——— -
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70 - ' !
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Hinh 1. Ty I¢ (%) bao ti Than bi badt hoat (1) va (1B) s6 long CFU!mi bao tit
séng sot theo thot gian.

- Khir tring thuc phdm dang hitu co va rau thdi gian cdn thigt dé bat hoat 100 %
bao tir tir 25 ~ 35 phiit (néng do bao tir gay nhidm 1,5 x10° CFU/ ml).

- Khit truing ngudn nudc nghi 6 nhidm bao tir than (néng do bio tir 10° CFU/ m!)
thoi gian cdn thiét d bt hoat bao tir 1a sau 10 phiit tinh tir thdi diém nhiét d dat 100°C
3.1.2.Két qud bdt hoat bao ti than bdng phong phdp hdp 6t va sdy kho & méi truomg
ddt

Tl LE BAO TU'SONG SOT TRONG TUGNG QUAN NHIET PO VA THOI
BAT GIAN BAT HOAT BAO TU
0 003 4simin S R o
X ’ ] 170K
0 dithén 10 | ) | i thoi
hop 3160 | gjan
0 A5t sét 10 I * ;
— 150
0 —— (AT cil ] 1 .
\ mmmemmco | |ONhiet
Q <) — i i do
a —9 -5 T
o 10 1 10 '
thoi gian(phit} 200

Hinh 2. Khit triing bao ti than trén 4 loai ddt khdc nhau bing phirong phdp hdp uot
(2A) va tuong quan giita nhiét do va thoi gian bdt hoat bao tit trong ddt (2B).
Hinh 2 A: Néng d6 bao tit tréc khir tring 1,5 x 10* CFU/ cm® bé mat, sau th&i
gian 10 phit & nhiét do 121°C, s8 lugng bo tir séng s6t & cdc loai dat c¢6 sy khic bidt,
nhung & thdi diém 20 phit thi 100% bao tir bi bat hoat

Al
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Hinh 2B: Néng d¢ bao tlr 6 x 10* dén 1,2 x 10° CFU/ g d4t, hiéu qué khir triin;
bing phuong phip sdy kho & nhiét 120°C ~140°C cén thdi gian trén 90 phiit, néu & nhié
d6150°C - 170°C cén thét gian 8- 10 phiit.

3.2 Hiéu qua bat hoat bao tir than bing phong phap hoa hoc
3.2.1. Bdt hoat bao vk bdng clo hoat trén cdc loai chdt liéu bao bi bdo qudn thu
pham

HIEU QUA BAT HOAT BT THAN
TREN BAO Bi THUC PHAM (SPHUT)

100 iz 99,65 99.86%¢ 100 1340
% _ T 86.72
RO e
70 4~
= -
£ 604~
= 50 4 ;
® e o
= 40 4 i :
= 0 e ] —M—Kim toai
20 nhya téng hop
10 thuy tinh
0 N
0 125% 2.50% 5%  10%
Néng dé Ch hoat (3A)
HIEU QUA BAT HOAT BAO TU THAN
TREN BAO BI THUC PHAM (10 PHUT)
100 T, 7:“1\'9933;_ - 100.00 4604
% : T
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Hinh 3 A: Hiéu qui khir triing bao ti than bing cloramin trong thdi gian 5 —10
phuit tiép xiic, can ndng d¢ 5%- 10% (50.000 ppm — 10.000 ppm)

Hinh 3 B: Néu st dung néng do 1,25% (12500ppm ) khif tring 10 phit chi c6 thé
ap dung vdi vat liéu bao bi bing kim loai va thuy tinh.

- Néu sir dung ndng do clo hoat thap nhdlt trong thit nghiém 12 1,25% dé b4t hoat
100% bao tir, thoi gian khi tring cin thigt trén 15 phiit.

3.2.2. két qud bdt hoat bio tit than trong khong khi va ddt
K&t qua bat hoat bao tir rrong khong khi bing formaldehyde

! HIRU QUA BAT HOAT BAO TU THAN TRONG KHONG KHI 5AU 60°
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Hinh 4. Két qud bat hoat bao tit than trong khong khi.

- Néng d6 0,36g/ m* khong khi khong diét duge bao tir, t6i thidu liéu 0,72g/ m®
trong thoi gian 2-3 gi&
- Néu sir dung khir trung trong thoi gian 1 gi¢ cdn 2,52g = 7 ml formaldehyde
(36%)
- Tét nhat Khir tring & lidu i 0,72 g dén 2,25g/ m3 khong khi véi thai gian 2-3
gid.

K¢t qua bat hoat bao tlf than irong moi trudng 4t bing formadehyde

Bdng I: S6 lwong bao tir than séng sét sau khit triung formalindehyde nong dé 2% &
thoi diém 4 va 8 gio. (Diéu kién thit nghiém: Nhiét do: 25-27°C, D6 dm khong khi:
85-86%)

S0 bao tir song s6t/ g dit sau kha tring formaldehyde (2%)
Loat dat Dat cdt Dat min Ddt hon hop Dat sét
Thogian TS g0 | 4gv | Sgo | 4gd | Sgo | 4 gio | 8gid
KT

BZ mat 0 0 0 200 0 100 | 100 0
Scm 0 0 | 1200 | 4500 | O 100 | 100 0
10 cm 0 | 200 | 400 | 2000 | 2000 | 900 0 200
15 cm 1500 | 200 | 500 | 1000 | 5000 | 2500 | © 200
20 cm 2505000 | 300 | 700 | 5000 | 4000 | 100 | 1600
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Két qua bang trén cho thdy: T4y ué bao tir than trén méi trudng d4t & néng do 2%
formaldehyde khong bat hoat dugc bao tlr than & cdc dd sau khic nhau va khong dam
bdo lugng ho4 chét tén lu, bi€u hién & thdi gian sau 8 gy tdy u& s6 luong truec khudn
than cao hon thdi diém sau khir tring 4 gid.

Bdng 2. S6' lugng bao té than soéng sét sau khit trang formalindehyde néng djo 4 %
d thoi diém 4, 8, 12 gio.
(Diéu kién thit nghiém: Nhiét dé: 25-27°C, Do dm khong khi: 85-86%)

S6 bao tir song sot/ g dit sau khir tring formaldehyde (4%)

Loai Ddt cdt Ddt man Ddt hén hop Ddt sét

dat
Thoi | 4 8 12 4 8 12 4 {8giv| 12| 4 8 i2
gian | giv | gio | giv | gio | giv | giv | giv gi | givr | giv | gio
kT

mat
S5em | O 0 it 1* 0 0 1* 0 it 0 0
10 0 ¥ 0 |270] O 0 160 | 3** | 1* | O 0 0
cm
15 0 0 0 0 0 0 0 2% 0 0 0 0
cm
20 0 0 0 0 0 0 0 0 0 0 0 0

cm

Ghi chii: * = khudn lac chi c6 trong 1 dia thach/ 3 dia thit nghiém ** s¢ khudn
lac cé trong 2/ 3 dia thach.

Két qua bing trén cho thdy: Tdy u€ bao tir than trong dit bing dung dich
formaldehyde nong d6 4% b4t hoat hiu hét blo tir than trong thdi gian 12 gid va ddm
bdo ndng do hod chat 16n du t6i thiéu e ché bio ti phdt trién.

4. BAN LUAN

Khir tring, 14y u€ bat hoat bao ti than trong trong dét, nudc, khong khi, thuc phim
la mét Iinh viee méi, khi tic chi€n trong didu kién nghi cé tic nhan sinh hoc, thi hiu hét
moi trudng séng clia con ngdi bi 6 nhiém, do dé viec x{r 1y cdc tdc nhan sinh hoc cén
tién hanh déng bo v6i nhiéu bién phap khir tring phit hop véi muc tiéu phi hop véi
nhiém vu cu thé dit ra.

Trong nghién citu nay ching t6i sir giéi thi¢u nhng phong phép khir tring, tdy ué
don gidn, d€ thyc hién v6i cic hod chat khir tring théng c6 trong Quan déi, hoan toan c6
thé thyc hién trong diéu kién da ngoai.

Phuong phdp dun s6i & phuong phdp don gidn nhat nhung chi c6 thé 4p dung
trong cic trubng hop khir writng bao tir nghi 6 nhiém nguén nuéc hay thuc phdm, theo
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nghién ci cia nay bat hoat bio 1l trong nudc 61 thiéu 100°C trong thoi gian 10 phat
hodc trong thuc phidm cé nguén gdéc dong var hay thyc vat thi thoi gian cdn thiét rr 25 -
phiit- 30 phiit. Theo tic gid Stain CD va Mrray TJ thi chi cdn khir tring trong thdi gian
5 phiit- 10 phiit, & day c6 su khic biét do ndng do bao tf trong nghién citu fa tir 10° -
1,5x 10* CFU/mI nudc hoic cm?® thuc phidm so véi 10° - 10* CFU/ mi cla tic gid.

Khir tring bing phuong phap hip uét vi siy khé & nhiét do cac thudong dugc ap
dyng d&i véi thuc phdm, nude hodc dit nghi 6 nhiém bao tir than nhng & pham vi thé tich
han ché, trong khi d¢ diéu kién dé sit dung hoat déng da ngoai it thuyc hién vi cdn phai c6
néi autoclave hoic ti sdy nhiét d6 cao, phuong phdp nay thudng dugc sit dung trong khir
triing cdc dung cu trong cc labo chuyén nganh hodc dung cu thiét bi bénh vién, phuong
phap nay 4p dung cho cic doi chuyén xir 1y khir tring, tdy ué thudc hé thong chuyén
nganh y t& du phong. Trong nghién clfu nay, két qua nghién ctru phii hop véi céc nghién
ciru clia Scheneiter .R khing dinh rang nhiét do khir tring cang cao thi thotu gian khir
tring cang ngin, nhng t6i thi€u sir dung phuong phdp hdp wét thi t6t nhat 121°C/20 phit
hodc sdy kho tir 150°C — 170"C/ 10 phiit d6i v6i moi trudng ddt 6 nhiém.

Khir tring, tdy bing hoa chat thong thudng 1a chlorine va cic hop chit clia né
thudmg duoc sit dung rong rai nhat 1a khir tung nudc, khir tring bé mat cic loai vt liéu
nghi 6 nhiém bao tr than, it khi si dung clo dé khir tring khong khi va ddt vi it c6 higu
qua do clo bi e che bdi moi trudmg co nhidu chét hitu co. Hién nay mot s6 tén hod chat
¢é thanh phan clo NaOCl, nhu

Tén hoa chat Nodng do clo hoat tinh
Calci hypochlorit 0%
Chlorua voéi (CaCIOH.Ca(OH),.xH,0 , 30%
Natri hypochlorit NaOCl | 5,25% ( dang dung dich)
Monochloramin, C;H,SO,NNaCl.3H,0 25%
Dichloramin B.C.H.SO,NCl,, (60%) 60%
Dichloramin T,CH,C,H,SO,NCL,, 60%
Hexachlormelamin,C,N,Cl,, ( 10%) 10%

Trong nghién cifu ndy néng do clo hoat 1,25% cé thé bét hoat tt 94,7 %- 99,6 %
bao tir trén cAc loai vat liéu khac nhau trong thoi gian 5- 10 phiit, trong khi d6 Brazia. A
st dung néng do 2,3- 2,4 mg/ lit bt hoat duge 99,99% bao ti trong thoi gian 1 gid, hay
Sagripanti.J s&r dung hypoclorite cé néng d¢ 0,05% PH 7,2, nhiét d¢ 220C bai hoat dugc
99,99% bao tit nhng & pH 11 chi bat hoat duge 50 % trong thoi gian 30 phiit, do d6 khi
pha dung dich clo dé khir tring nén sit dung dung dich me & pH kiém dé€ bén vimg, khi
sit dung diéu chinh pH t6t nhat 13 trung tinh dé ting kha nang hoat dong cia clo.

Céc loai hod chdt khir triing, tdy u€ bao 1ir trong moi trudng khong khi va d4t th-
omg dugc dp dung nhiéu trén thé gidi nhir formalin, formaldehyde, glutandehyde.. hay
ethylene cxide nhung phin 16n dang gas ré gay chdy nd, diéu kign mang vic khong
thuan lgi. Trong nghién ctru nay chiing t6i st dung thdy hié¢u qua cao cia formaldehyde
xo6ng hoi ndng ¢9 2,16 g/ m3 khong khi trong thdi gian 60 phiit, hoic trén 0,72 g/ m3
trong thoi gian 120 phiit & cdc diéu kién nhiét d6 30- 35°C bt hoat dugc 100% bio tir
than, Munro.K va Young LS khir tring véi néng do 18 mg- 21 ml/ I dé khir triing labo.
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bic biét nhat 13 viéc xir 1§ 6 nhiém bao uir trong d4t bing formaldehyde, két qua cla
ching 16i x4c dinh néng d¢ cdn thi€t trén 4% c6 thé bat hoat duge 99% - 100% bao tir bé
mit va do siu dén 20 cm va véi mbi loai dat c6 s tuang quan gifta nong 40 hod chdt véi
diéu kién khir tring khic.

C6 rat nhiéu qui trinh thir nghiém véi nhiéu loai hod chat khédc nhau, nhung cho téi
nay khéng cé mét qui trinh chudn thitc nao chung, vi mdi quéc gia diéu kién moi trudng,
yéu t6 vat 1y (nhiét do, d6 4m...), ndng do bao tir, do d6 mdi nudc phai x&y dung qui
trinh khir tring mém bénh doc hai phtt hop v6i diéu kién dic thd rieng clia mbi quéc
gia.
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