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C6 nhiéu ly do dé gidi thich tai sao
endosulfan va fenvalerate gdy ra nguy cd cao
cho thic an. Trude hét, lugng thudc trir sdu
dugc st dung thuding cao hon khuyén cio.
Tha hai, s&n phdm tao ra thudng dugc thu
hoach trugc thai han cach ly dugc khuyén
céo. Trong cudc khio sat 1an nay, mau dugc
1&y khi nho dang dugc thu hoach, nhung du
lugng endosulfan rat cao (100% mau duong
tinh, 6% trong s6 dé ¢6 du lugng cao hon
MRL). Tht ba, cdc phuong thiic canh tic
khéng tuong thich v6i phuong phap quan ly
dich hai t6ng hgp (IPM). Thém vao dé,
khodng cdch vang dém la khong da.

St dung mé hinh PIRAMS, ching ta nhén
thay 1a khi lugng st dung gidm xuéng muc
dugc khuyén cdo (khodng mot nlta), nguy co
cho thyc phidm gidm xuéng mc trung binh.
Chi s& PIRAMS ciing gidm khi thai gian cach
ly dugc kéo dai ra hay phuong thic canh tac
tré nén tuong thich véi IPM. Tém lai, cac
chién lugc quén Iy theo dé nghi (Bdng 14)
da gilp gidm nguy cd. Tuong tuy, nguy co gy
ra béi methidathion va methamidophos trong
nudc c6 thé duge gidm xudng bang cach dp
dung cac chién lugc quan ly 8t (Bdng 15).



Vung trdng rau Héc Mon ndm & vung ngoai
o thanh ph& H6 Chi Minh, khodng 28 km vé
phia Tay Bic cla trung tam Tp. Trong thap
nién vira qua Tp. HO Chi Minh da c6 qua
trinh do thi héa manh mé, va do dé ving
tréng rau trd nén ngdy cang gin hon vdi khu
dan cu. Vang trong rau Héc Mon & day cung
cap khodng 20 - 30% lugng rau qua tiéu thy
tai Tp. H6 Chi Minh.

Khu vyc nghién ctu dugc ch n la mét phan
cla ving tr6ng rau Hoc Mén. Khu vuc réng
17.4 ha bao quanh béi khu dan cu va cac
viing trong rau (Hinh 8-1). D liéu vé khi
tugng va dat cda viing nghién ciu nay duge
trinh bay trong bang 37 va 38.

Viéc tidi chf thuc sy can thiét trong mua

mua con maa ndng thi khong quan trong

ldm. Cac nong dan & day wdi theo cach wdi

rdi, nhung rdt khé xac dinh duge chinh xéc
lugng tidi b sung.

O vaing Hoc Mon nong dan st dung 12 loai
thudc trir sau (cypermethrin, fenobucarb,
methidathion, cartap, fenvalerate, methomyl,
permethrin, diazinon, rotenon, carbaryl,
endosulfan va fipronil), 3 loai thudc trir ndm
(metalaxyl, benomyl, difenconazol) va 2 loai

thudc trir ¢6 (glyphosate, paraquate) (Bang 39).



Béng 37. Dii ligu khi tugng trung binh é Hoc Mon (1998)

Thang NhigL d (06! Do &m tuong d61 (%) | S6 gid ndng/ thang | Lugng mua (mm)
L] Max. Min.

1 27.4 | 331 | 24.2 71 193 6

2 27.7 [ 336 | 24.4 71 192 27
3 285 | 33.9 | 254 72 187 86
4 29.1 | 345 | 265 75 196 187
5 28.7 | 344 | 255 79 182 478
6 275 31.2 | 25 80 170 269
7 27.7 | 322 | 248 80 168 317
8 279 | 32.8 | 255 80 139 343
9 275 | 33.3 | 25.2 74 181 158
10 26.7 | 31.5 | 24.8 86 104 426
11 27.4 | 329 | 245 77 165 182
12 27 | 347 | 201 76 137 123

Ngudn : Trung tdm Khf tugng mién Nam

Bang 38. Tinh chét d4t trong viing

tréing rau Hoc Mon
Thong s6 Gidtn

Cau trac dat’ D4t sét cat c6 man
Cacbon hiiu cd trung binh "| 2 %

Ham lugng sét trung binh * | 27 %

Ham lugng cat trung binh |52 %

Ham lugng thit trung binh |21 %

Ty trong khéi (gem”) 1.4

Do &m tuong doi 40 %

* P4t duge phan loai dya trén ban phan loai cla

USDA (Klute va Page, 1986);

°Phan tich bang cac phuong phap trong Dane(2002)
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Ving tréng rau H6c Mén rat gan véi khu dan

cu. Vung dém gitia khu vuc canh tac va khu

dan cu rdt nhé. S&n pham tir viing nay chiém

phan dang k€, khodng mdt phan ba thi

truding rau tidu thu tai Tp. H6 Chi Minh. Do
dé, thuc hién danh gid rdi ro & khu vuc nay
|a rat can thiét d& bdo ddm chét lugng thuc

phdm khi t6i tay ngudi tiéu thu.

Muc tiéu clia viéc dénh gia rdi ro § day la

nang cao mtc dé.quan tdm, xac dinh hop

phan ndo c6 i ro cao nhdt, so sanh rii ro

tuong ddi cGa cac héa chat khac nhau dugc

st dung trén khu vuc va dé xuat chién lugc

quén ly.
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Ving trong i ngot 6 Hoc Mén

‘ Cypermethrinl Pyrethroid 0.3-1.5 ‘ 7
Fenobucag Carbamate 0.6-1.5 ‘ —_—7 )

mothidathio_r. Lan hiu co 0.3-1.5 | 7
“Fenvalerate Pyrethroid 0.3-1.5 | 1 r _
_Endosulfan ) Clo htu co 0.1-0.6 14
- I_ - - = ’
Endosulfan 4.53E-06 1.951-02 1.42E-01 5.40E-06 5.70E-05 W
-Cypermethrin 1 .()ZE—(); _1.45E—02 9.5;E—02 6-7—4E-1 1 3.22[-(_)5
-Fenob_ucarb 5.27E-05 ) 5.62L-02 ?341:_—()2 1.90E-04 7.54F-05
Fenvalerate _3.05E—1 2 9.04F-03 3.97E-02  3.97E-08 1.46E-06
Methidathior 2.1 4E—TZ 4.98E-03 9.92E-03 2.38E-04 3.71E-05

| -

i v l

!

Nhom thuc hién dy an CARD clia
Truong Pai hoe Nong Lam

2.48E-04
1.64L-05
2.001-03
4171 -05

8.30L-04



Bang 41. Dii liéu phei nhiém ciia du lugng cyclediene (o-entlosulfan, 3-endosulfan, endesulfan
sulfate) thu duoc Wi viing tréng rau (hiing ELISR)

Hop phin Kheing néng Giatrrung| Boléch |%mau Tong 0
: 10 (ppi) binh (ppb) | chudn duong tinh | mau
Pat (3/2002 & 7/2003) 0-61 8 22.1 43 51
Nugc (3/ 2002 & 7/ 2003) 0-13.5 1.5 4.3 68 50
Rau cdi (wr déng) (3/2002 & 7/2003)| 0-62 13 14.1 34 38
Rau cai (tir chg) (10/2002) 0-100 18 16.8 35 40

* Thém vao mau nudc mat, 8 mau nusc ngdm dugc 18y dé phan tich. T4t ¢ cac mau déu cho két qud am tinh

Béng 42. Du lugng ciia fenobucarb va cypermethrin’

Hoa chit Hop phéin Khodngning | Giatn % mau Téng 56 mu
dd (pph) trung hinh (pph) | duong tinh

Fenobucarb pat 7.6-13.8 10 100 5
Nudc 6-16 10 100 5
Rau cai 0-230 31 30 30

Cypermethrin pat 9.5-21 14 100 5
Nuéc 9-26 16 100 5
Rau cai 0-560 43 37 30

*) M4u dugc 18y vao nam 2001 va phan tich bing GC
- e X

84 NXac dinh djc diém riiro

841 Biic diém phoi nhiém

Pé thu dugc dif liéu phdi nhiém cho du lugng
endosulfan, cac miu dugc |8y tr déng rudng
theo quy trinh 18y mau chudn va dem phan

Tat c3 dit liéu yéu cau cho md hinh Fugacity tich bing ELISA (Bang 41) va kiém ching lai
dugc dua vao bang tinh Excel, viéc tinh toén bang sic ky khi (AOAC, 2000). Tam mau
dugc thyc hién cho tiing héa chdt (Mackay, nuéc ngdm va nudc mat déu cho két qud am
2001). Két qud dugc ty dong tinh, cho thdy tinh (khéng dugc dua vao bang 41).

néng do va ty lé héa chat dugc st dung trong
ting hop phan (Bang 40).



Béng 43. Dil liéu héa hoc ciia thudc tril sdu sif dung trén ddng

Héa chit Cypermethrin | Endosulfan Fenvalerate Fenobucarh Methidathion
KLPT 416.3° 406.9° 419.9° 207.3° 302.3°
Do tan 0.004° 1° <0.01° 420° 200°
H 0.0253313° 1.48° 1.40 x 107* na 1.66 x 10°°
logKow 6.6° 4.76° 5.01° 2.79° 2.2¢
t1/25S 8¢ 50° 75° e 10.7¢
t1/2v 1¢ 5° 14° 8¢ 4.4°
t1/2W 0.21° 35° 21° 21° 18°
BCF* 6.5 4.9 5.1 3.1 2.6
BCF' 191091.44 2740.99 4911.81 29.59 7.61
*Tomlin, 1997; "Hornsby va nnk.,1996; ‘EXTOXNET
°BCF=0.607+0.893logK.,, (Chiou va nnk, 1997); BCF=0.048K, (Mackay,1982)
Bang 44. Dii ligu ddc tinh ciia thudc tril sdu si dung trén déng
Loai Dictinh | Cypermethrin’ | Endosulfan’ | Fonvalerate® | Methamidophos'| Methidathlon®
Gng/kghaymg/Df Min | Max | Min | Max | Min | Max | Min | Max | Min | Max
Dong vat c6 vi| LD50 cap tinh| 138 | 4150 | 70 77 1451 |na 20 50 25 80
LD50 quada |2460 |[4920 [349 2250 |1000 |s5000 |130 | na 200 | {546
LC50 ho hap |25 na 0.0126 | 003451101 | s 0.2 | na 36 | na
Chim LD50 cap tinh| 2000 | 10000 | 220 810 1600 | 9937 |10 29.5 | 236 | »g
Bo sat LD50 cdp tinh| na na na na na na na na na na
Ech nhai LC50 cdp tinh | na na 2 12 na na na na na na
Ca LC50 (96h) | 0.00069] 0.0024| ¢ 3 5085 |0.0036 na 40 47.7 | 0.002] 401
Giap xac EC50 (48h) | 0.00015| na 7 7000 |[na na 027 | na na na
Thay sinh LC50 (96h) | na na 0.56 |na na na 178 | na na na
Tao LC50 na 0.006 0.02 0.004 0.001
ADI (mg/kg) 0.05
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Du lugng cia fenobucarb va cypermethrin
trong cdi dugc ghi nhan tr cudc nghién ciu
khdc (Bui Cach Tuyén va nnk., 2002; Phung
V& Cam Hong, 2002) va dugc st dung dé
danh gia rdi ro (Bang 42).

Dit liéu héa hoc va doc tinh cQa thudc trix
sau st dung trén dong dugc trinh bay & Bang
43 va 44.

Gia tri thuong s6 rdi ro thu dugc 7 5 loai
thudc trit sdu chinh dugc trinh bay trong
hinh 8-2. Dya vao ndng do dy doan, tat c3

0.14
Predicted values
- 0.12 Measured values
x 0.10
3
o 008
i}
2 006
[¢] L
I 0.04
0.02 r
0.00 — — — _ —— —
& L R @ &
& & ¢ & F
& F F £ &
& ¢ @& @@

Chemical

cdc thude tri sdu trir fenobucarb duge tim thdy
véi rii ro khong dang ké. Nguy co lién quan dén
fenobucarb c6 thé gidm bing cdch gidm mdc st
dung. Gia tri HQ dva vao di liéu thuc t& tham

. chi con thdp hon.

Nhu da trinh bay trong phin 4, trong giéi han
clia cac thong tin ¢é sdn, nghién ciu nay c6
gdng ap dung huéng ddnh gid rGi ro theo xac
sult cho endosulfan (st dung phan tich tr GC).
Du lieu chia du lugng endosulfan trone nudc, nho
va doc tinh duge vé lai theo phan bd log-normal
(Hinh 8-3).

C6 thé guan sat thdy t hinh 8 - 2 14 nong do cda
du lugng endosulfan trong nudc ¢ thé anh hudng
khodng 14% loai, vGi gid thi€t rang dd liéu doc

tinh bao quat hét cac loai trong mai trudng.

s

< 100 100
g

B 80 . {80
3

E,’ 60 : 60
o 40 ’ 40
2 .

E 20 o 20
3

5 0 0
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Concentration (mg L)

Distribution of e nvironmental concent ration

Distribution of species sensit ivity
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Chi sé EcoRR dugc tinh cho nam loai thudc tri
sau trong nam hgp phan va dugc trinh bay trong
hinh 8 - 4.

Cypermethrin, endosulfan va fenobucarb cho
thay i ro thap, trong khi fenvalerate va
methidathion cé rdi ro khong dang ké,
Endosulfan, héa chat bi han ché st dung cho rau

-

Cypermethrin | Trung binh Trung binh

c6 14 cho thdy nguy co Bng cdng cao. ,
D&i v6i phan 16n héa chat, nguy co cao nhat
dugc xdc dinh trong dat do cdc héa chat nay
kha bén trong dat. Nguy co cing cao trong rau
ci nhiém endosulfan, cypermethrin va
fenobucarb. Do bén clia hoa chat trong hgp
phan nhat dinh 12 y&u t6 quan trong nhat trong
dadnh gid chi s6 EcoRR. Hoa chat cd chi sd
EcoRR cao trong hgp phan nai ching c6 chu ky
ban hay dai hon.

Xdc sudt phoi nhiém thdp nhat trong hgp phan
khéng khi. Do dé, phdn 16n thudc trit sdu ¢6
nguy cd khong dang ké vai khong khi. Diéu nay
c6 thé dugc gidi thich 1a nong dan Viét Nam
khong st dung may bay dé phun thugc ma
phun bing tay. Cach phun nay gy ra nhiéu rdi
ro cho stic khde néng dan nhung it nguy co cho
moi truong.

C6 thé nhan thay chi s§ EcoRR khong phai fa
gia tri i ro tuyét ddi. Cdc chi s6 nay chi fa
phép do tuong ddi ctia rii ro mdi trudng, cé thé
dugc diing d€ so sanh i ro gitla cac héa chat
dung trén dong .

‘_7| | T

Trung binh

Trung binh Trung binh

I ndosulfan Trung binh Trung binh

Fenobucarb

Trung binh Trung binh

Trung binh Trung binh Trung binh

Trung binh Trung binh Trung binh

Fenvalerate

Trung binh Trung binh

Methidathion [ Trung binh | Trung binh

Trung binh | Trung hinh | Trung binh

Trung binh | Trung binh Thap
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86 Quanlyriire

Mb hinh PIRAMS dugc stt dung dé€ x4c dinh
rdi ro cla tiing loai héa chat § ting thanh
phan khac nhau. D liéu dua vao thu dugc tir
céc cudc diéu tra va tif phan tich thyc t&. Xép
hang rdi ro theo PIRAMS dugc trinh bay trong
béng 45.

St dung mé hinh PIRAMS, c6 thé nhan thay la
khi gidm lugng st dung hién tai, tang dién tich
viing dém v.v thi x€p hang rdi ro ca néng
dan gidm t trung binh xudng thdp. Chi s
PIRAMS ciing gidm khi tang thdi gian cach ly
hay tang sy tuong hgp clia bién phap canh tic
v@i IPM. Tém lai, cac chién lugc quén Iy rdi ro
da tinh bay & phan trén (Bang 14, 15, 16 va
17) hoan toan c6 thé gitp gidm rdi ro.

8.7 Kétludn

Két hgp v6i danh gia rdi ro bing mé hinh
EcoRR, danh gi& xac suit va thuang s6 rli ro,
md hinh PIRAMS chi ra nhitng bién phap canh

tac hién tai gay ra riii ro dang k& cho san
ph&m, stc khée con ngudi va moi trudng.
Rdi ro do endosulfan gay ra dac biét khéng
thé ch&p nhan. Mic du nghién cdu trusc
day t chg thanh phé cho thdy khéng c6
mau nao ¢6 chda du lugng cao hon MRL,
nghién cdu gin day dit ra m6i quan tam vé
s&n phdm bj nhiém. Nhing sdn ph&dm nay
dugc |y tir Idc thu hoach c6 chda ndng do
cao endosulfan va cac sadn phdm chuyén héa
clia n6.

Viéc danh gia rdi ro nay cho thdy sy quan
tric thudng xuyén du lugng endosulfan va
céc cac din xudt cGia né trugc khi dua sdn
phdm ra thj trudng 13 rat can thiét. D€ c6
mét sy kiém sodt chat lugng tot, viéc sang
loc mot lugng 16n mau l1a diéu cn thiét.
Diéu nay c6 thé dat dugc bing cach sit dung
céc test ELISA va sau d6 k&t qud c6 thé kiém
ching lai bang cac phuong phap sic ky léng
hoac khi.
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Con ngudi da biét vé hoa hoc mién dich wr lau
nhung tiém nang dng dung réng rai ctia né dé
danh gid mdc dé 6 nhiém mai trudng mai
dugc biét dén gin day. Co sd clia phuong
phéap hoa mién dich |a dya vao cac khang thé
dac hiéu. Rt nhiéu khang thé dic hiéu da
dugc sdn xuat dé phuc vu viéc danh gia mic
d6 6 nhiém mai trudng va sic khde con ngudsi,
ki€ém tra du lugng thudc béo vé thyc vat va cac
s&n phdm chuyé&n héa clia né, vi sinh vat trong
thuc phdm, kim loai nang, doc t6 ndm méc
V.v...

C6 thé néi phuang phap héa mién dich 1a mot
phuong phap méi lién hé khang khit v6i
chuyén nganh hod phan tich. B3i véi thudc
bdo vé thuc vat, phuong phap nay khong
nhiing phén tich dugc rat nhiéu loai thusc ma
con phan tich dugc nhiing dan xuat cda
chidng.

Nhitng dic diém dé da tao cho phan tich hod
mién dich trd thanh céng cu quy gia dé danh

gid moi truong va phan tich thuc phdm v.v...
Mac dau vay, mai dén thang 6/1992 tai hoi
nghi & Las Vegas (My) thé gigi méi that su chi
y dén viéc st dung phuong phéap nay dé phan
tich thuc phdm, héa chat néng nghiép, sdn
phdm héa hoc va dé cap dén mot so van dé
nham khuyén khich ap dung rong rai phuong
phéap héa mién dich nhu sau:

e Thong tin day di gitta nha san xuit cdc bo
kit d& ch&n dodn va ngudi st dung.

e  Phat trién tiéu chudn va quy dinh huéng
dan d€ cac bén lien quan thira nhan két
qud (mot s& hop déng kinh t&€ vin chua
cong nhan két qua khi st dung phuong
phap phan tich nhanh)

e Chuong trinh dao tao cho ngudi diéu hanh
va st dung v.v...

Thudc bao vé thuc vat la ché ph&m c6 ngubn

gdc tr hod chat, thuc vat, dong vat, vi sinh

vét... dung dé phong tr sinh vat gay hai cho



cay tréng, dugc st dung ngay cang rong réi &
nudc ta (dac biét 1a cac loai thudc ¢6 ngudn
goc tir hod chdt). Mt tich cuc clia viéc dung
hoa chat bo vé thuc vat da dugc dé cap
nhiéu, nhung mé&i nguy hai, rdi ro khi lam
dung thudc lam dnh huéng d€n méi truong
sinh thai, stic khoé con ngusi thi cho dén nay
van chua c6 bién phap dé phong hitu hiéu.
D& ki€ém nghiém, phan tich du lugng thusc
bdo vé thyc vat va doc t& ndm méc
(mycotoxin) c6 nhiéu phuong phap nhu:
phuong phap truyén thang (phuong phap
chuén) trong phong thi nghiém, doi héi dau tu
trang thiét bj dit tién khé van hanh (can can
bd phan tich hoa hoc chuyén nghiép, an tam
yéu nghé, gin bé véi phong thi nghiem),
khong thé tr3 10i két qud ngay dé kip xu4t
hang hoac cdnh bao cho ngugi tiéu diing.
Thuc t&€ chi mét s6 phong thi nghiém & nuéc ta
mdi cé thé phan tich dugc du lugng thudc bio
vé thuc vat va doc t6 ndm méc.

Phuong phdp nhanh nhu da néi & trén da dugc
nhanh chéng phat trién nham bé sung (b6
sung ch khong thé loai try) cho phuang phap
chudn , nhim sang loc miu dé kiém tra phan
tich mau kip thoi v6i s6 lugng lon.

Thudc tri sdu dugc chia [am 4 nhém chinh:
Nhém gdc phospho hiiu co: dung kha phd
bién, doc tinh cao nhung phan huy nhanh nhu
diazinon, DVP, malathion, chlorpyrifos,
fenitrothion, phosalone...

Nhém géc carbamate: dung phd bién, doc tinh
cao, phan huy nhanh nhu methomyl, cartap,
BPMC, ...

Nhém géc clo hitu co: doc tinh cao va rat bén
trong méi trusng tu nhién, trong co thé dong
thuc vat va tich luy 1au trong mé md. Dai dién
ctia nhém nay dugc dé cap nhiéu nhu DDT,
dieldrin, endosulfan, ...

Nhém ciic tdng hgp: doc tinh thap d&i véi
dong vat c6 vi. Dugi tac dong clia dnh sang va
cac enzyme trong cdy, cac chit trong nhém
nay dugc chuyén hoa thanh hgp chat trung
gian it déc hon. Dai dién cla ching gém
cypermethrin, fenvalerate, delthamethrin...
Ngoai phuong phap chudn va ELISA ngudi ta
con dung phuong phap RBPR (Rapid Biological
test for Pesticide Residue) dua vao su Gc ché&
enzyme acetylcholinesterase dugc gigi thiéu &
AOAC nam 1980. Thuc chat bg kit GT cla
Théi Lan ma mdt s don vi dang ap dung hién
nay déu dya trén nguyén tic Gc ch& enzyme
n6i trén. Trugc day Phan vién Cong nghé sau
thu hoach ching t6i da c3i tién phuong phéap
RBPR ctia Dai Loan thir nghiém c6 két qua
dang tin cay khi ki€ém tra du lugng thudc trir
sau photpho hitu co va carbamate § Tp. HCM
va céc tinh phia Nam. Tuy nhién phuong phap
nay chi kiém tra dugc nhém photpho va
carbamate. Do dé can phat trién céc bo kit thi
dé kiém tra du lugng thudc trif sdu nhém clo
hitu co, nhém clic va mycotoxin ma truéc méat
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la aflatoxin va ochratoxin. Ti€c rdng tai liéu
dé cap dén phuong phap kiém tra nhanh
nhém cic con han ché, ching t6i chua cé
dip khdo nghiém nén trong tap sach nay chi
gidi thieu mot s tap chf trong phan tai liéu
tham khao.

Phuong phap phan tich nhanh va hé théng
dam bao chat lugng & Viét Nam

Mic dau du luan xa hi cling nhu cac nha
sdn xudt da cha y dén thyc phdm an toan,
rau sach ... nhung thuyc t& cac vu ngd doc vin
ludn xdy ra vi ta chua c6 hé théng ddm bdo
chat lugng (QAS). Thyc t&€ Nha nudc khong
thé quan ly chat lugng va an toan thuc phim
néu khong ap dung mot hé thdng ki€ém soat
hoan chinh, ti ngudi san xuit dén ngudi tiéu
dung. Thanh vién tham gia hé théng nay
nhiéu khi c6 quyén lgi nhat thai va suy nghi
khac nhau nhung vi Igi ich lau dai, ho phai
théng nhat véi nhau trong hé théng dé dam

bdo chit lugng dén tay ngusi tieu dung. Ngd

doc thubc bdo vé thuc vat da va sé tiép tuc

x4y ra la diéu dugc béo trudc, nhung kho
khic phuc néu ngudi néng dan khong c6 s6
theo doi loai thudc, liéu diing, thai gian thu
hoach dugi su gidm sat ctia can bo bdo vé
thuc vat dja phuong.

Théng thudng cé ba rao chin trong hé théng

dadm bdo chat lugng:

* Rao chdn th¢ nhdt: ngudi thu mua sén
phdm dung phuang phap nhanh két hgp
s6 sach theo déi ngudi tréng dé€ mua va
quyét dinh gia theo chit lugng.

e R3o chin thd 2: Siéu thi va cd s¢ ché&
bi€n dung phuong phap nhanh hodc
phuang phap chuin

* Rao chin thi 3: Kiém tra thanh phdm
trugc khi xudt xudng

Phuang phap kiém tra nhanh & hién trudng,

kiém tra chudn & phong thi nghiém la cong

cu hiu hiéu dé ddm bao thuc hién hé théng

noi trén.



g n n n )
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Gio1 thiéu

Phuong phéap xét nghiém thudc trir sau dya
trén mién djch hoc dugc gigi thiéu dau tién
vao nhiing ndm 60 cda thé& ky 20. Nguyén ly
ctia ching dya vao phan (ng gitta khdng
nguyén va khang thé- mét phdn Gng cé tinh
dac hiéu cao ma trong dé khang nguyén la
ch&t cin phan tich. Tuy nhién viéc 4p dung
céc phuong phap mién dich hoc nay méi chi
dugc phd bién rong vao nhiing nam gan day.
Hai nguyén nhan thac ddy viéc dng dung rong
rdi phuang phap trén [a viéc sin xudt dugc
khang th& don dong va viéc phét trién dugc
phuong phap ELISA (ELISA 1a viét tit cla
Enzyme-Linked Immunosorbent Assay). Trong
ELISA, ngudi ta sit dung mét enzyme (goi la
enzyme danh ddu) gitp dinh lugng phan Gng
mién dich mét cich dé dang. Enzyme nay sé
tao ra phdc chit c6 mau, bén va khéng doc,
nhd dé6 cé thé thuc hién phép do bing quang

ké&. May moéc phuong tién dung cho ELISA
khong quéa dt tién. Ngoai ra phuong phap
nay tham chi con c6 thé thuc hién ngay tai
hién trudng nha thao tac don gidn va trang bj
gon nhe.

Trong qua trinh thyc hién cac nghién ctu
dién hinh danh gia rdi ro tai cac vung tréng
rau Van Noi (ngoai thanh Ha Néi) va Hoc
Mén (ngoai thanh Tp. HA Chi Minh), cling
nhu viing tréng nho Ninh Thuan (mién Trung),
phuong phép ELISA da dugc Gng dung cho
viéc phan tich thudc tri sdu endosulfan trong
mau dit, nudc va rau. Nho c6 thé phan tich
hang trim mau trong mot khodng thai gian
tuong d6i ngdn va khong qué t6n kém, ELISA
da gidp cho viéc sang loc miu dugc nhanh
chéng lam gidm nhe dugc chi phi phan tich
do chi nhiing mau c6 két qud duong tinh mgi
ph&i phan tich lai bing sic ky. '

85



86

10.1 Phuony phap ELISA canh tranh dung
cho phan tich cac thuéc trir sau

C6 rat nhiéu phuong thic ELISA cho céc ting

dung khac nhau nnhung ddi véi nhiing chat cé

phan t& nhé nhu thudc trir sdu, ngudi ta ap

dung dang ELISA canh tranh. Trong d6 c6 thé

chia lam 2 kiéu nhu sau:

(1) Canh tranh tryc ti€p: c6 dinh khang thé

(Hinh 10-1a) va

(2) Canh tranh gian ti€p: c6 dinh cong hop

khang nguyén (Hinh 10-1b).

Trong kiéu (1), khang thé khang thudc tri sau

dugc pht 1&n nhiing gi€ng nhua nhd. Mot

hapten mé phdng thudc trir sdu dugc gin vdi

mot enzyme (enzyme danh ddu) tao nén cong

hop enzyme c6 kha nang lién két véi khang

Hinh 10.1. So @6 nguyén Iy ELISA canh tranh

& ¢
.
Q. .
ALEET ST

gg 10 - 1a)

Co chat Phuic chat c6
mau
Khang nguyén c6 dénh
dau
< PSR
v Chat can phan tich
Khang thé bj c& dinh

10-1a) Canh tranh truc ti€p: c6 dinh khang thé

i

thé. Khi cho dich chiét mau va cong hop
enzyme vao trong cac giéng, thudc trir sdu
trong dich chiét va cong hgp enzyme sé cing
canh tranh dé lién két véi khang thé. Sau khi
rda troi nhiing chdt phan tng con du, co chat
tuong Ging véi enzyme sé dugc cho vao, dudi su
xGc tac ctia enzyme cac phan dng tao mau hay
phat huynh quang sé xu4t hién trong giéng.
Né&u thudc trif sdu cang nhiéu thi cong hop
enzyme do kém tinh canh tranh hon sé bj
khang thé giit lai cang it, mau sé& hién lén yéu
va ngugc lai. So sanh mat d6 quang ctia miu
va céc gi&ng chudn, ta sé dinh lugng dugc mic
d6 nhiém thudc tri sau trong mau.

Trong kiéu (2) cong hop gitta khang nguyén va
protein sé dugc cd dinh trén bé mat rin. ThuSc

2B

10 - 1b)

Co chat Phic chdt ¢o Khing thé 2 c6  danh
mau . dau

Chét cin phan tich

A
<
W Khing thé 1
e Khéng nguyén bi ¢d dinh

10-1b) Canh tranh gian ti€p: & dinh cong hap khang nguyén



trif sau va mot lugng khang thé ¢ dinh dugc
cho vao. Thudc trit sdu 1a mét khang nguyén
tu do sé canh tranh véi khang nguyén cd
dinh dé bam vao khang thé. Luong khang
nguyén tu do (thuéc trif sau) cang nhiéu thi
lugng khang thé bi khing nguyén c¢d dinh gid
lai cang it. Sau khi ra troi cdc chat con du,
dang moét khéng thé thi 2 c6 danh d4u bing
enzyme dé€ phat hién lugng khang thé ban
dau bj gitt lai. Tir d6 ta c6 thé dinh lugng
dugc thuéc trir sau trong mau.

102 Uuvanhuoc diém cia cac test ELISA
Uu diém

So v6i cac phuong phdp phan tich théng thudng
trong phong thi nghiém thi cac phuong phap
dua trén mién dich c6 rat nhiéu uu diém. Céc
phuong phdp nay nhanh, co dong, st dung don
gidn, tiong d&i ré tién va c6 do nhay cao.

Cac phuong phdp dua trén mién dich khéng
gidi han cho phan tich mét loai chat cu thé ma

6 thé phat trién cho rdt nhiéu loai chat. Tuy 1 0

theo yéu cau ma ngudi ta phét trién phuong
phdp nay cho mot chat chuyén biét hay 1
nhém chit. D6i vdi cac miu nude, phuong
phép nay dac biét hu ich vi don gidn va do
nhay rét cao.

T4t cd cac hod chit cn cho thi nghiém
thuong nho gon, thudn tién chuyén chd di xa.
Cac thi nghiém khi ti€n hanh cting khéng doi
hdi khéng gian rong l6n. Trit phi can doc bang
may photometer thi phuong phap nay khong
can dung cdc may méc khac do dé cé thé
thuc hién tai hién truong chi khéng can phai
trong phong thi nghiém.

Mét ngudi méi c6 thé hoc thuc hanh phuong
phap nay trong vong 1 ngay hodc it hon, va
viéc phan tich 30 - 50 miu mot ngay la hoan
toan cé thé. Cong viéc chudn bi va lam sach
miu thudng don gidn va doi khi khong bt
bugc. Chi phi cho 1 mau thudng thip va sé ré
néu phan tich cting ldc mot lugng mAu Ién.

Béng 46. Chi phi ddu tu ban ddu cho mdt phong thi nghiém ELISA

STT| Téndungcn SL Gid tién (USD)
1 | May doc ELISA 1 5.000 -10.000
2 | Pipette 1 kénh 1 200

3 | Pipette nhiéu kénh 1 500

4 | Mot s6 dung cu don gidn khac (dau tip, chai lo, mang nhya ...) 100
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1 0 Nhugc diém

Tuy ¢6 nhiéu uu diém nhung phuong phap
phan tich dua trén mién dich ciing c6 nhitng
di€ém han ché. Ngudi st dung cin hiéu ré
nhiing diéu nay dé lya chon phuong phap phu
hop nhat vé6i yéu ciu cong viéc clia minh,
Thudng cac hod chit dung trong phuong phap
nay can bao quan lanh, c6 mot s§ kha nhay
cadm véi dnh sang, do dé viéc bdo quan cin
chd y dé tranh lam m4t hoat tinh.

D6 chinh xdc clia cac phuong phép dua trén
mién dich khéng cao nén chi thich hgp cho
cac phan tich sang loc ma khéng thich hgp
cho phan tich dinh lugng. Mot s6 trudng hgp
phudng phap test nay chi c6 thé nhan dién
dugc mot nhém gdm nhiéu chit c6 cdu tao
gin giong nhau ma khang thé xac dinh dugc
ting chat néng do cu thé.

10.3 Phattrién céc test ELISA che
thuédc tril sdu

Da s8 cac phuong phép ELISA d6i véi thudc
trif sdu déu 13 ELISA canh tranh tryc tiép trong
dé khang thé dugc c6 dinh trén bé mat

chat rdn.

Cac thanh phan chinh cho mét b kit ELISA
canh tranh tryc ti€p thudng bao gdm:

Khang thé dac hiéu

Cdng hdp enzyme

Cd chéit tao mau

S&n xuét ra khang thé dic hiéu va cong hop
enzyme |a nhiing budc quan trong nhit trong
viéc phat trién bg kit. D€ dua vao Gng dung
thuc t€ cic yéu t6 dnh hudng déu phai dugc
khdo sat. Cac danh gia vé tinh dic hiéu, do
nhay, dé chinh xac, tinh bén cda cic thudc
tht, khodng xdc dinh déi véi tiing loai mu déu
phai ti€n hanh than trong trudc khi dua phuong
phép ap dung vao thuc t€.

$an xuit khing thé

Khang thé 1a nhiing protein dugc tao thanh dé
khang lai nhiing chat la xudt hién trong co thé
(khang nguyén). Ching thuéc nhém
immunoglobulin va cé trong lugng phan t& dao
dong trong khodng 150.000 dén 95.000.
Khéng thé dugc miéu td bdi c4u tric hinh chi
Y, phan dudi cGa ciu tric ch@ Y dugc goi la
phan Fc c6 tinh d& két tinh (Crystalizable
Fragment) va lién quan dén sy diéu chinh mién
dich. Phin 2 canh tay ctia chit Y dugc goi la
Fab (Antigent Binding Fragment) va ddm nhiém
viéc gin két khang nguyén.

Khang thé dung trong cac ky thuat phan tich
thudng la mat trong hai loai chinh dé la

khang thé da dong va don dong. Khang thé

da dong |a khang thé thu dugc t huyét thanh
cla cdc dong vat thi nghiém (thd, cuu, dé
hodc ngya) sau khi gdy mién dich. Dgi vGi
khang thé don dong ngudi ta thu dugc ching
tif t& bao san xuat khang thé (t€ bao 1 lach)
|dy dugc tr dong vat da gay mién dich. Cac



Hinh 10-2. C4u tnic ciia khdng thé nhom lgG

Chubi

nang Dau lien ket

i khine poaven
Chuai nhe by

V, la ving thay déi cla chudi nhe con V,. 1a cla
chudi nang, €, 1a ving hang dinh chudi nhe con C.,,,
(., lactachudinang. ScFv Khdng thé tai td hop,
chi chia vung thay doi.

t& bao 14 lich nay dugc k&t hop véi t& bao
myeloma dé tao thanh dong t&€ bao lai co

kha nang sinh ra khang thé. Nhing té& bao
nay dugc nudi cdy, 16n 1én, phan chia va sdn
sinh ra ngudn khang thé 6n dinh va lién tuc
trong moi trudng nuoi cay t& bao.

Trong vong mudi nam tré fai day nhd nhiing
budc ti€n bd vugt bac clia cong nghé gen,
ngudi ta da tao ra khang thé ¢ thée hé thu 3
d6 13 khang thé tai t8 hop. Vé co bdn, khang
thé tai t6 hgp chi |a doan protein chia viing
lien két vGi khang nguyén. D6 1a phan Fab
hay Fv va khong c6 phin Fc cia mot khang
thé nguyén ven. Cong nghé khing thé tai t8
hop cho phép ngudi ta chon lya thay déi tinh

chat khang thé va dung vi sinh vat nhu vi
triing, ndm men, t& bao con tring v.v... dé
sdn xudt ra chang.

Thu@c trif sau 13 nhiing phan ti nhd khong
¢6 kha nang kich thich déng vat sinh ra
khang thé. Do dé can phai gan ching hoic
tao moOt hapten moé phdng cdu tric cla
ching dé gdn déng hod tri 1én mot protein
mang tao thanh mot cong hop. Cong hap
nay khi tiém vao dong vat méi c6 khd nang
gdy mién dich va tao ra khang thé. Chon lya
dé 18ng hop dugc mot hapten phu hop 1a
budc quyé&t dinh dé tao ra khang thé

mong muén.

Ai lyc tuong déi va tinh dac hiéu cla gita
khang thé vai khdng nguyén 1a yéu & quan
trong nhdt trong viéc lva chon mot khang thé
nhat dinh ding cho k¥ thuat ELISA. Tinh dac
hiéu thé hién & kh3 nang nhan biét dugc
mdt mau ¢6 hay khong c6 khang nguyén va
khd nang phan biét mot khang nguyén nhat
dinh hay mét nhom khang nguyén. Khd nang
tuong tac voi 1 nhém khang nguyén ctia
khdng thé goi la phan ting chéo. Phin dng
chéo xdy ra khi khang thé lién két dugc véi
mot hay nhiéu diém quyét dinh khang
nguyén trén cdc khang nguyén khac nhau.
Tao cong hon enzyme

Cong hgp enzyme dugc tao bai mét hapten
md phdng thuéc trir sdu can phan tich gin

dong héa tri [én mot enzyme goi 1a enzyme

1
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“danh dau”. Hapten dang cho cong hop
khong bt budc nhung thudng 13 khac véi
hapten diing cho gay mién dich dé tao ra b
kit c6 dé nhay cao.

Enzyme dung danh ddu cin phai bén, cé
tinh dic hiéu va hoat tinh cao déng thai phai
ré tién va c6 kha ning xdc tac cac phan tng
tao ra phuc chat cé thé dinh lugng dé dang.
Viéc tao cac cdng hgp voi cac enzyme nay
can phai dé dang va tuong d6i bén viing.
Hién nay c6 4 enzyme dugc dung phé bién
cho muc dich nay la: horseradish peroxidase,
alkaline phosphatase, urease va beta-
galactosidase. P& nhan biét sy c6 mit clia
c4c enzyme nay, ding cic cd chat tuong Gng
dé tao cac san phdm d& nhan biét. San
ph&m cudi ciing cGa phén dng thudng 13 :
hop chat c6 mau (do rat dé dang bing quang
ké), hap chat phat huynh quang (do bing
huynh quang k&, dit tién nhung do nhay
cao) va hgp chit quang héa (luminometric).

Khdo sat cac yéu t dnh hudng - Thiét ké
bo kit

Hang loat y&u t6 chat nén cé thé dnh hudng
dé&n két qud ELISA vi du nhu : cac loai dung
mbi, néng do dung moi, do pH, nhiét do,
ndng do cac loai ion va dic biét 1a ch&t nén
clia mau. Céc chat dugc chiét trong mau c6
thé 1a nhiting chat dc ché enzyme, nhiing
chat bién déi cau tric khang thé hoic ciing
c6 thé anh hudng cd hai. Nhu vay dé ap

dung mot b kit vao viéc phan tich miu rét
nhiéu thi nghiém phai dugc ti€n hanh dé
khdo sat cic yéu t6 dnh hudng. Thong
thudng ELISA chiu dnh hudng clia chat nén it
hon cac phuong phép sic ky nén khong can
phéi lam sach mAu trugc khi do bang ELISA.
Mau nuéc néi chung c6 thé phan tich truc
tiép khong can c6 dic. Cac mau thyc phdm
hodc mAu dat c6 thé trich bang dung méi tan
trong nuéc, dem pha loang rdi phan tich
bang ELISA. Tuy nhién c6 mét s6 mau chia
nhitng chat c6 dnh hudng rat 16n dén két
qué thi cdn cé nhitng budc |am sach truéc
khi phan tich. Vi du nhu mau tra c6 chra
nhiéu tanin 13 chat Gc ch€ enzyme do d6
dung dich miu can qua cét hap phu dé loai
bét tanin méi c6 thé dung phan tich béng
ELISA dugc.

Pé xac dinh khodng dinh lugng clia bo kit
ELISA, cac thi nghiém do db thu héi can
phai dugc ti€n hanh. Trén cic miu, chat
céan phan tich s& dugc gay nhiém nhan tao &
ndng do cho biét. Do do thu héi cla céc
mau nay sau khi ti€n hanh ELISA s& cho ra
khodng dinh lugng cia bd kit. Ngoai ra b
kit phai dugc danh gia bang cach so sanh
v6i mot phuong phap chuin da dugc cong
nhan. Vi du ti€n hanh song song ELISA va
séc ky trén mot mau dé so sanh mdc do
tuong quan clia cac két qua thu dugc.

Sau khi moi thi nghiém cin thiét da dugc



ti€n hanh, b kit ELISA sé& dugc danh gia dé
thiét k& cho viéc phan tich dinh tinh hay
dinh lugng va mét quy trinh chudn sé dugc
dua ra dé c6 thé (ing dung bo kit ELISA trén
thyc t€.

104 Vidy vé thyc hanh phantich
thuéc trid sdu hiing ELISA

Trong du 4n, thudc trr sdu endosulfan trong cac
mau diéu tra da dugc dinh lugng bing ELISA.
Quy trinh thuc hanh du6i day la s& minh hoa
cho phuong phap ELISA canh tranh tryc ti€p
phan tich thudc trit sau.
Céc thanh phan bd kit ELISA cho
endosulfan gom
1. Gi€ng mini phl khang thé khang
endosulfan
2. Cong hop enzyme horseradish
peroxidase cho endosulfan dam dac 10 1an
3. bém pha cong hgp
4. Chu&n endosulfan 10ppm pha trong
methanol
5. Co chdt A: TMB (3,3',5,5'-
tetramethylbenzidine) ndng d6 1% trong
DMEF (dimethylformamide)
6. Co chat B (hydroperoxide/dém acetate
pH 5.0)
7. Dich ham: 10% H,SO,
8. Dich rta dam dac 100 lan: Tween20 5%

Chuin bi dung cu va hoa chat

Dung cu

Can Pé can mau

Photometer May doc ELISA

Pipette Pipette 1 kénh : 50-200 |
Pipette 8 hoac 12 kénh: 50-200 |
Pipette tip

Mdy ldc  Dung dé chiét méu

Mdy xay ~ Dung dé xay miu

Dung cu thuy tinh gébm binh Erlen, 6ng nghiém,
&ng dong, phéu loc, coc

Binh tia nhua

May l4c vortex

Péng hd bam giay

Khan gidy

Bat danh dau

Hoa chat

Methanol (AR grade): dé chi&t m3u

Nugc cat

Chuin bi cac thudc thi

Pha céng hop: Pha loang 1/10 cong hgp enzyme
trong dém pha cong hgp. Lic déu hén hop mot
céch nhe nhang, tranh tao bot.

Sau khi pha, cong hop enzyme bdo quan dugc 6
thang tai 4°C.

Pha dich rda: Pha loang Tween 20 trong nuéc
cat dé dat néng do 0.05%.
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