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T6MTAT 
Trong nghien cuu nay, tdn du khang sinh tetracycline trong thit dirpc xac dinh bang phuong phap sac ki 
long hieu nang cao (HPLC) voi quy trinh xu ly mau QuEChERS. Ket qua cho thay, neu ap dung quy trinh 
nay se giam thoi gian xu ly mSu mot each dang ke, tir 7 gia xudng con 4 gia cho loat phan tich dong thoi 10 
mSu. Gioi han phat hien LOD va gioi han dinh lupng LOQ thap, nam trong gioi han phat liien theo TCVN 
8748:2011. Khoang tuy^n tinh va duong chuan cho he s^ tuong quan cao R̂ - 0,9998, dp chum, do dting, d6 
lap lai ANOVA do tai lap tot, hieu suat diu hPi dat 87,65% cho thay HPLC phii hpp de phan tich tetracycline 
trong thit. MSu thit heo, thit bo va thit ga dupe thu mua tai 10 cha tren dia ban thanh phd H6 Chi Minh de 
xac dinh tdn du tetracycline trong thit. Ket qua cho thay, phat hien tdn du tetracycline trong tat ca cac loai 
thit vol ti le duong tinh a heo, bo va ga lan luot la 60%, 38% va 41,33%. Tuy nhien, sd miu vuot qua gioi han 
cho phep ciia Bp Y t^ khong dang k ,̂ co 1,33% mlu tint heo duong tinh vuot gioi han cho phep ctia Bo Y te. 
Tirkhda.' Tetracyclme, HPLC, tdn du khang sinh. 

I.DATVANDE 

O Viet Nam thudng sti dung khang sinh dd 
phdng va tn benh cho gia stic nen tinh trang ton du 
khang sinh hong thit vd stia la phd bien. Didu fra 
tinh hinh sti dting khang sinh trong cban nuoi heo 
quy md hd gia dinh tai tinh Thdi Binh da cho thay 
kien thiic, thdi dp va thiic hdnh thirc te lien quan toi 
tinh hang su dung khang sinh trong ehan nudi heo, 
ga ctia ngudi chdn nuoi Id cdn ban che. Su lira chon 
loai khang sinh, quyet dinh ve lieu lupng khang sinh 
va thdi gian ngimg thudc chu yeu dua fren kinh 
nghiem cua ngudi cban nuoi, chiem ty le tuong ung 
la 68,3%, 35,0% va 60,0%. Tinh hang tdn du khang 
sinh vupt qud nguong cho phep vdn cdn xay ra [7]. 

Trong tdng sd 80 mdu thit heo va 70 mdu thit ga 
dupe thu hidp d thanh phd Hd Chi Mmh CTP. HCM) 
trong 4 thang cudi nam 2015 de kiem ha du luong 
mdt sd khang sinh. Ket qua cho thay tinh hinh tdn du 
khdng smh cdn vu'pt nguong gidi ban cho phep [10]. 

Tehacycline Id mdt loai khang sinh phd rdng, cd 
tdc dung vdi nhieu vi khuan gram dm (-) vd gram 
duong (+), dupe san xuat bdi mdt loai vi khuan. 
Thudc cd kha nang gdn vdo va tic che ribosom ctia vi 
khuan. Do dd, tetracycline ngan can qud hinh gdn 
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aminoacyl t - RNA, lam lie che tong hop protein lam 
vi khuan khong the sinh tniong va phat trien. 

Viec bo sung khang sinh voi Mu luong thap giiip 
cai thien yi khdi luong vat nuoi, giam luong thiic an 
cho vat nudi, giiip vat nuoi chdng lai benh tat Tuy 
nhien, theo PGS.TS. Ngo Tidn Hien, Hdi Khoa hoc va 
Cdng nghe luong thuc, thuc pham Viet Nam, viec su 
dung khang sinh khdng hop ly hoac sai nguydn tac 
trong ehan nudi va nudi trdng thily san da gay hign 
tugng khang khang sinh. Mat khac, tdn du thudc 
trong san pham ddng vat gay anh hudng xau ddn siic 
khde cdng ddng, mdi tnrdng ciing nhu hieu qua didu 
tn benh (11. Chinh vi vay, de tang cudng kiem soat 
du luong thudc, cac nude phat tridn da cd nhiing tiuy 
dmh rat chat che va kiem soat nghidm ngat. Ngay 
22/12/2009 EU da ban hanh Quyet dlnh sd 37/2010 
thay cho Quyet dinh sd 2377/90 EC quy dinh gidi 
han tdn du thude thu y cho phep d-ong 
san pham ddng vat [8], Trong nghign ciiu nay, 
tetracycline trong thit ddng vat duoc khao sat tai mdt 
sd cha h-en dia ban thanh phd Hd Chi Minh, giup 
hieu ro thuc drang tdn du khang sinh tetracycline. 

TCVN 8748:2011 da quy dinh vd viec xae dlnh 
tetracycline trong thit va san pham thit hdng phuong 
phap sac ki long hidu nang eao (High Performance 
Uquid Chromatography - HPLC) [3). Tuy nhien, quy 
trinh xu ly man tdn kha nhieu thdi gian. Do dd, 
nghien ciiu nay su dung phuong phap xu ly mau 
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QuEChERS (Quick, Easy, Cheap, Effective, Rugged, 
Safe), nhdm ndng cao hiSu qua phdn hch mdu. 

Ky thudt QuEChERS hien nay Id co sd' cho cac 
phuong phdp thti dupe thtja nhdn rpng rdi hen the 
gidi nhu AOAC 2010 (2001.07), EN 15662 vd dang 
dupe cdc phdng thi nghidm hien dai d Viet Nam dp 
dtjng. 

Z. lUGUYEIU V A T U E U VA PHUDNG PHAP niGHEDI COU 

2.1. Nguyen vdt lidu 

Thit heo, thit bd vd thit ga duoc thu mua tai 10 
cha fren dia ban TP. HCM. 

Chat chuan tehacycline san xuat bdi Cdng ty 
Sigma. Cac hda chat Acetonitrile (ACN) grade 
HPLC, Mehianol (MeOH) for analysis > 99%, 
CHgCOONa 99%, MgSO^ 99%, NagHPOi khan 99,5%, 
KH2PO4 khan 99,5%, CH3COOH 99,5%, Triplex III 
Na2EDTA.2H20 99%, H2C2O4 khan 99,5%, TFA (Axit 
Trifluoroacehc) 98%, axit citric 99% do Merck sdn 
xuat. CIS vd PSA do cdng ty Agilent cung cdp. 

Chat chudn gde tehacycline 1000 mg/L pha 
hong MeOH dupe bdo quan o' 5°C, dung hong chai 
sdm m^u, bdn hong 6 thang. Day chat chudn 20-500 
pg/L duoc pha trong pha ddng (10 mM TFA/MeOH 
5%). 

2.2. Quy trinh xii 1;̂  mdu 

Ckn 5 g mdu cho vdo dng nghiem 50 mL, thdm 5 
mL nude cat, 15 mL CH3COOH 1%/acetonihile. 
Vortex 1 phiit, sieu dm nhu khao sat b mue 2.3.1. 
Them 2,0 g MgSO^ khan, 1,2 g CHgCOONa vdo, lac 
manh 1 phiit, vortex 5 phut. Ly tdm 3500 vdng/10 
phut, 10°C. Htit 5,0 mL dung dieh cho vao dng 
nghiem chtia sSn PSA, CIS nhu khdo sdt d muc 2.3.2 
va 0,5 g MgS04 khan. Vortex 2 phtit vd ly tdm 3500 
vdng/phiit trong 5 phtit b WC. Liy toan bd dieh 
chiet thdi kho bang khi Ng d' 40°C. Hda tan mdu bdng 
1 mLpha ddng (10 mM axit TFA/MeOH 5%). Lpc roi 
tidn hdnh HPLC/PDA 

2.3. Tdi iru hda quy trinh x& ly mdu 

2.3.1. Khdo sit thai gian sieu am 

Them chdt chuan tefracychne 100 (ig/L vao 
mdu, tien hanh xu ly mdu theo quy trinh 2.2. Khao 
sat thdi gian sidu dm 5,10, 20, 30, 40 phiit. Danh gia 
kdt qua khdo sat dtia theo hieu suat thu hoi. 

2.3.2 Khao sat lugng PSA vi C18 

Them chat ehuan tehacyclme 100 jig/L vao mdu, 
tien hdnh xii ly mdu theo quy trinh 2.2. Khao sat luong 
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PSA vd C18 theo bang 1. Danh gid ket qud khdo sat 
dua theo hieu suat thu hdi. 

Bang 1. Bang khao sdt luomg PSA vd C18 
Ki hieu mlu 

1 

2 

3 

4 

5 

PSAfe) 
0,1 
0,2 

0,4 

0,6 

0,8 

C18(g) 

0,1 

0,2 

0,4 

0,6 

0,8 

Mdu ddi chiing: hiuc hien theo TCVN 8748:2011. 

2.4. Thdm dinh quy trinh phdn tich tetracycline 
bkgHPLC 

Khao sat cdc thong sd gidi ban phat hidn LOD, 
gidi han dinh lupng LOQ, xay dung khoang hiyen 
hnh tii 0-500 ppb, xdy dung dudng chuan frr 20-400 
ppb, xdc dinh dd dting, dp chtnn, dp lap lai, dp tdi lap 
vd hieu sudt thu hdi ctia phuong phdp theo AOAC 
2013 [2]. 

Dp dting cua phuong phap la chi miic dp gan 
nhau giua gia hi trung binh cua kdt qua thu nghidm 
va gid hi thuc hoac gia fri duoc chap nhdn Id diing. 
Do diing dat yeu can khi F < F̂ ĵ va gia tri ndy dupe 
tinh todn bang phan mem Excel 2016 - Anova: Single 
Factor. 

Dp chum chl mtic dp dao dong ciia cac ket qud 
thii nghiem ddc lap quanh tri gia trung binh. Dd 
chum bao gdm do lap lai ANOVA SR vd dp tai lap R, 
dupe tinh todn theo edng thiic (1) va (2) [12]. 

SR= 
jMSb,t - M S ^ t h i t 

5flXlOO 

+ M S ^ (1) 

(2) 

Dd chum dupe bidu thi bang dp lech chuan (SD) 

va dp Ifech chuan tuong ddi {RSD%) va duoc tinh 

bdng cdng thiic (3) vd (4): 

5D ^m 
RSD% = — X 100 

(3) 

(4) 

Hieu suat thu hoi (H^ duoc tinh toan theo 

cdngthiie (5): 

"Ly thuytt 
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2.5. Didu ki$n vEin hdnh HPLC 
Cpt: Agilent C18-5 pm (250 mmx4,6 mm) + 

cpt bdo ve. 
Tdc dp dong: 1,5 mL/phtiL 
Nhiet dp edt: 30''C. 
The tich tiem mau: 20IJL. 
Ddu dd PDA budc sdng 350 nm. 
Pha dpng: gradient ndng dd (TFA 10 mM, 

Methanol, Aeetonitale) theo bang 2. 

Bang 2. Chirong trinh gradient ndng dp 
Thdi gian 

(phut) 
0 

7,5 
13,5 
18 

%TFA 
10 mM 

95 
70 
65 
95 

% 
Methanol 

1 
6 
7 
1 

% 
Acetonitrile 

4 
24 
28 
4 

2.6. Khao sat tdn du khang sinh tetracycline 
trong thit 6 mdt sd chgr trdn dia bto 
TP.HCM 

Mdu thit dugc thu mua d 10 eho trdn dia ban TP. 
HCM vdi quy trinh lay mlu va bao quan mlu thuc 
hidn theo hudng din QCVN 01 04: 
2009/BNNFTNT [4]. Mdi chg thu mua 5 miu thit 
heo, 5 mlu thit bd va 5 mlu thit ga. Sau dd, mlu 
duoc xay nhuydn va tien hanh phan tich theo quy 
trinh da dugc khao sat. 

3 . KET QUA VA THAO LUAN 

3.1. Tdi uu hda quy trinh xtr ly mlu 

3.1.1. Thdi gian sieu am 

Ket qua khao sat thdi gian sieu am dugc the hien 
g hinh 1. Thdi gian sieu am tang tu 10-20 phut thi 
hieu suat thu hdi tang tu 61,76-87,05%, tang 25,29%. 
Didu nay cho thay, sieu am nang cao hieu qua tach 
chiet tetracyehne ra khdi nen mau, Sdng sieu am 

giiip chit phan dch hda tan tdt hon vao dung »">• 
Tuy nhien, ndu tiep tuc tang thdi gian sieu am. " " ^ 
suat hat diu giam vi tetracycline la chiit kem ™ 
nhiet, sdng sieu am lam tang nhidt do dung nwi tac 
chidt nen lam chat phan tich hi phan hiiy. Bdn eanh 
do, ndu sieu am frong thdi gian dai, sdng sieu am 
cflng lam eat dut cac mach lidn ket eiia ted-acycline^ 
lam giam hieu suat thu hdi cdn 72,25%. Do dd, co 
dinh 20 phut sieu am cho qua Uinh tach ehiet 
tetracycline trong mlu thit 

31.2 LirongPSA va C18 

Ket qua khao sat lugng PSA va C18 trong qua 
trinh lam sach mlu dugc the hien d hinh 2. Khi tang 
luong PSA va CIS tir 0,1-0,4 g thi hieu suat thu hdi 
tang tU' 57,50-86,49%. PSAva C18 la nhimg chat dung 
dd lam saeh axit bdo, axit huu co, dudng,... giup 
giam anh hudng cua ndn mlu, dung dich phan Uch 
saeh hon nen tang dugc tudi tho ciia cdt sac ki [9). Vi 
vay, hieu suat thu hdi ehit phan tieh tang khi lugng 
PSA va C18 tang. Tuy nhien, neu Uep tuc tang luong 
hda chat nay flii hieu suat thu hdi cd giam mdt luong 
khdng dang ke. TeUacyelme eung bi hip phu bdi 
C18 nen can sir dung mdt luong via du de tranh lam 
giam hieu suit thu hdi chat phan tieh. Su dung cd 
dinh 0,4 g PSA va 0,4 g C18 de thuc hidn qua Uinh 
lam sach mlu. 

Bdng thdi, mlu ddi chung duoc thuc hien theo 
TCVN 8748:2011 thu dugc hieu suit thu hdi dat 
89,21%, ehenh Ideh khdng dang ke so vdi phuong 
phap su dung QuEChERS de xu' ly miu (khoang 
87%). Tuy nhien, quy trinh xii ly miu qua phiie tap, 
sil dung nhidu hda ehat, tdn nhieu thdi gian gay anh 
huong den chat luong phan Uch miu. Do do, viec sir 
dung QuEChERS la phuong phap mdi giup nang cao 
hieu qua phan tich teUacyeline Uong thit. 

Hinh 1. Kdt qua khao sat thdi gian sidu tai Hinh 2. Kdt qua khao sit lugng PSA va C18 

100 NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 12/2019 



KHOA HOC CdNG NGH| 

3.2. Thdm dinb phiBmg phdp phan tich 
tetracyclme b ^ g HPLC 

3.2.1. Gidi ban pbat hien vagidiban dinh Immg 
Trong nghien euu nay, gidi han phdt hien LOD 

va gidi han dinh lupng LOQ dupe xac dinh dtra fren 
gia hi S/N bdng each tien hanh phan tich lap lai 6 lan 
mdu thii. Kdt qua thue nghiem thu duoc cho thay, 
LOD vd LOQ ldn luat Id 20 ug/kg vd 50 pg/kg. Cac 
gia hi S/N ddu hong khoang tii 3-10 ddi vdi gia hi 
LOD va cao hon 10 ddi voi gid tn LOQ nen ca hai 

gid tri ndy ddu cd dp tin eay cao vd dat yeu cau AOAC 
2013 12,11], 

3.2.2. Khodng tuyin tinh va dudng chuan 
Xdy dimg do thi bieu thi khoang tuydn tinh giiia 

ti Id dien tieh peak sdc ki (Sre„,̂ d,ne) vdi ndng dd chat 
phan hch tuong ting. Ket qua thu dugc thd hiSn 
hong bang 3 vd hinh 3. 

Bdng 3. Khoang tuydn tinh vd dudng chudn ciia 
tetracycline 

C (pg/L) 20 50 100 200 300 400 500 

291 763 1653 3384 4987 6617 8217 

Hinh 3. Khoang tuydn tinh cua tehacycline 
AOAC 2013 eho phep khoang tuydn tinh va dudng 

chuan ed he sd tuong quan R̂ > 0,99 [2, l l j . Trong 
nghien ciiu nay, dudng chuan dupe xay dtmg dtra hen 
khoang tuyen tinh voi 6 diem tii 20-400 pg/L. Dudng 
chuan cd dp tuyen tinh cao vdi he sd tuong quan R̂  -
0,9997, dp chech ehuan At khong vupt qud ± 15%, dat 
yeu eau theo AOAC 2013 nhu tiie hien d hinh 4. 

Hinh 4. Dirdng chuan ciia tehacycline 
3.2.3. Dp chum, dp dung, dp lap lai vd dp tai lap 

ciia phuang phip 

Thuc bien phdn tich 6 lan lap lai cdc mdu them 
chuan cd nong do 100, 200, 300 pg/L de danh gia dd 
chiim (%RSD), dp diing (F), dp lap lai ANOVA (SR) 
va dp tdi lap (R) eila phuong phdp. Ket qua thu duoc 
d' bang 4. 

Bang 
Ndng dd (pg/L) 

100 
200 
300 

4. Dd chum, dd diing, dd lap lai vl dO tii lap ciia phuong phip 
%RSD ngay 1 

4,63 
1,33 
3,16 

%RSD ngay 2 
2,52 
1,68 
2,64 

F 
0,17 
0,37 
1,02 

F„, 
4,96 
4,96 
4,96 

SR 

2,96 
2,44 
2,91 

R 
3,60 
1,47 
1,14 

Theo bang 4, gid hi F < F„„; %RSD, S), va R 
khdng vupt qua ± 5%, dat yeu cau theo AOAC 2013 
[2, 11], Do dd, phuong phap sii dung hong nghidn 
euu nay cd do tin cdy cao. 

3.2.4. Hieu suM thu bdl 

Ket qua khdo sat cho thay hieu suat thu hdi ctia 
tehacycline dat 87,65%, dap ting ygu cau theo AOAC 
2013 [2]. Dieu ndy eho thay, QuEChERS la phuang 
phap phil hop cd die thay the viec sti dung dung dich 

ddm Mcllvaine-EDTA de tdeh ehiet va cdt SPE de 
lam hnh sach mdu phdn tich. 

3.3. Tinh hinh tdn du khang sinh tehacycline 
frong thit d- mdt sd chpf frdn dia bdn 
TP.HCM 

Ket qua khao sat tdn du khdng sinh hen 50 mdu 
thit heo, 50 mdu thit bd va 50 mau thit ga duo'C thu 
mua d 10 chp' tren dia bdn TP. HCM dupe the hien a 
hinh 5. 
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Thitga 

Thil bo 

rhitheo 

'Am tinh 

M Dinnig tiah dirn 
* gioi han cho pbep 

B Dttcmg tinh iirot 
* gim lian cho phep 

Hmh 5. Tmh hinh tdn du khdng sinh tehacycline 
frong thit trdn dia bdn TP. HCM 

Theo hinh 5, khang smh tehacycline hong thit 
ddu duong tinh h^n ba loai thit heo, 
thit bd va thit ga dugc khao sat. Tdn du hong thit heo 
chiem ti Id phat hien cao nhat vdi 60%, frong dd ed 
1,33% mau duong tinh vupt gioi ban cho phep ctia Bp 
Y te, 2013 (quy dinh miic gidi han tdi da cho phep 
trong san pham thit heo, thit bd va thit ga la 200 
M-g/kg) [5]. Trong 1,33% dd, 1 mlu cd su chenh lech 
kha cao so voi gidi ban cho phep (hen 1000 ng/kg). 
Trong thit bd, ed 62% am tinh, 38% duong tinh vd 
khong cd mdu ndo vupt gidi han cho phep. Trong thit 
ga, CO 58,67% am tinh, cdn lai la mdu duong tinh dudi 
gidi han cho phdp. Qua do cho thay, viec su dung 
tetracycline not ndng va khang smh noi chung cho 
vdt nuoi a cdc trang frai, hp chdn nuoi da cd phan 
chap hanh quy hinh sii dung thudc cua nha san xuat 
hon. 

So vdi bao cao thdng ke eiia Chi cue Thti y TP. 
HCM hong nam 2015, ti IS vu'pt gidi ban cho phep 
eiia Bo Y te ddi vdi tehacycline hong thit heo ed 
phan giam dang ke, giam tti 23,27% xudng cdn 1,33% 
hong nghien etiu nay. Ddy Id thay ddi tich ctrc cho 
thay ngudi ehan nuoi cd y thtic hon hong viec diing 
khang sinh so vdi trade day [6]. 

4. KET LUAN 

Ap dung quy trinh xti ly mau hdng phuong phdp 
QuEChERS gitip ndng cao hi6u qua phan tich 
tefracycline hong thit. Dimg sdng sieu dm 20 phiit 
hd trg viec chidt tach chat phan heh va thay the cpt 
chidt pha ran SPE bang 0,4 g PSA vd 0,4 g C18 gitip 
gidm thdi gian phan tich mdu mdt each dang ke, tir 7 
gid xudng cdn 4 gid cho loat phdn hch ddng thdt 
10 mdu. Gidi han phat hien LOD = 20 jig/kg va gidi 
ban dinh luong LOQ - 50 i-ig/kg, khoang tuyen tinh 
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va dudng ehudn cho he sd tuong quan cao R'> 0,9 > 
cac gia tri tham dinh phuong phap ddu dat y&a cdu 
hieo AOAC 2013. Didu ndy cho thay, ap dtJng 
QuEChERS va HPLC la phii hgp de phan tich 
tehacycline frong thit. 

Sd lieu khao sat tdn du khang sinh tefracyeUne 
frong tiiit d 10 cho fren dia ban TP. HCM cd chuyen 
bien tich ctjc hon so vdi nam 2015, mac dit cd phat 
hiSn tdn du nhung ti lg vupt gidi han cho phep cua 
Bo Yte tiiap. 
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APPLYING A MODIFIED QuEChERS METHOD IN USING HIGH PERFORMANCE UQUID 
CHROMATOGRAPHY FOR DETERMINATION OFTETRACYCLINE RESIDUES IN MEATS SELLING 

IN SOME MARKETS OF HO CHI MINH COY 

Nguyen Thi Lan Anh', Du Thanh Vu", Nguyen Tran Xuan Phuong" 

'Ho ChiMinh City University of Technology (HUTECH) 
^Hong Bang Intemational University 

Summary 
In this study, tetracycline residues in meat were determined by high-performance liquid chromatography 
(HPLC) with QuEChERS sample processing. The results showed that, if applymg this procedure will 
significantly reduce sample processing time, from 7 hours to 4 hours for a series of simultaneous analysis of 
10 samples. LOD of this research was similar LOD of TCVN 8748:2011, Tbe linear range and the calibration 
curve had (he high correlation coefficient with R' - 0.9998, RSD of 87.65!(. Therefor HPLC is suitable for 
determinadon of tetracycline residues meat. Pork, cows and chickens meat samples were collected from 10 
local markets in HCM city for determination of tetracycline residues in meat The results showed that 
Tetracyclme residues axe detected in all kmds of meat samples gathered with 60%, 38% and 41.33% for pork, 
cows and chickens, respectively. We found 1,33% pork meat samples having the tetracyclme residues 
passed the unacceptable threshold of antibiotic-residue levels while the rests are at lower its threshold. 
Keywords.- Tetracycline. HPLC, antibiotic residues. 

Ngudi phan bidn: GS.TS. Nguydn Cdng Khan 
Ngiy nhan bM: 4/10/2019 
Ngay fhdng qua phan bijn: 5/11/2019 
Ngay duydt dSng: 12/11/2019 

BlNH CHINH 
Tap chi Ndng nghiep va Phat trien ndng thdn, sd 2 (sd 353), ky 2 thang 01 nam 2019, tang 139 -
148 cd dang bai bao "Thiic trang vA giai phdp phat trien cac md hinh sinh kd ben viing tai lim vuc 
sdng D4" tac gia: Trinh Hai Van, Tran Van Chu, Pham Mmh Toai, Cao Qudc An (Irudng Dai hoc 
Lam nghiep). Trong qua trinh soan thao do so xuat da viet thieu ldi cam on trong bai bao, nay xin 
duoc bd sung nhu sau: Tip the tac gia cam on Chuong trinh Tay Bac, Van phdng Chuong trinh 
Tay Bdc da cap kinh phi cho de tai "Nghidn ciiu xay diing cac md hinh phdt trî n hdn vting Itm 
vuc sdng Dd" Ma sd KHCN-TB.22C/13-18. Cam on cac co quan chiic nang va ngudi dan a cac 
tinh thudc Itm vuc sdng Da da giup do va hop tac de thu thap dii lieu cho bai bao nay. 

Thanh that xin ldi quy ban doc! 

Nhdm tdc gia bdi bao 
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