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NGHIEN CU'U XU LY DU LUGNG THUOC KHANG SINH
TRONG MOI TRUONG NU'GC NUOI TOM

RESEARCH FOR RESULTS OF ANTIBIOTICS IN SHRIMP CULTURE WATER

TOM TAT

Van dé ton du thudc khang sinh trong méi truong nudi trong thuy san tiém
an nguy co mét an toan thuc phdm va gy  nhiém méi trudng, anh huéng dén
stic khde va ddi song cdia con ngudi. Bai bdo nay, ching toi tong hop vat nano
composite da oxit HH d€ ting dung xi Iy khéng sinh trong méi trutng nudc. Vat
liéu HH 1a mot loai vat liéu quang xiic téc, co do bén cao, dugc tong hop bing
phuong phap thly nhiét dugi ap xuat thuong. Sau khi nung thu dugc vét liéu
dudi dang bt trang. Két qud thu dugc gdm phan tich dugc dac trung vét liéu HH,
thoi gian t6i uu la 180 phiit, tai trong hdp phu cuc dai ctia vt liéu ddi véi khang
sinh cefotaxime dat 12.773mg/g, qué trinh hap phu dung dich methylen blue va
khang sinh cefotaxime ctia vat liéu HH déu cho két qua cao.

Tir khoa: Cefotaxime, HH.

ABSTRACT

The problem of antibiotic residues in the aquaculture environment poses a
potential risk of food insecurity and environmental pollution, affecting human
health and life. In this paper, we synthesize HH multi-oxide nanocomposite for
application of antibiotic treatment in water environment. HH material is a kind
of photocatalyst, with high strength, synthesized by hydrothermal method
under normal pressure. After heating, the material was obtained as a white
powder. The obtained results include characterization of HH material, the
optimal time is 180 minutes, the maximum adsorption load of the material for
the antibiotic cefotaxime is 12,773mg/g, the adsorption process of methylene
blue solution and the antibiotic cefotaxime of HH material gave high results.
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1.DAT VAN DE

Hién nay khang sinh dugc st dung réng réi trong nhiéu
linh vyc nhu y té, trong trot, chan nudi, nuéi trong thay
san.... Tuy nhién viéc st dung khang sinh mét cach bua bai
va sai cach da va dang gay nén nhing hau qua nghiém
trong. Trong d6 phai ké dén nganh nudi trong thay, hai
san. Viéc st dung khang sinh bta bai va khong dung hudéng
dan da lam ton dong du lugng 6n thudc khang sinh trong
thay san va trong nguén nudc cling nhu I6p bun ao nuéi.

172 | Tap san SINH VIEN NGHIEN CUU KHOA HOC @ Sé 11.2021

Ngé Thanh Huong', Nguyén Lan Anh’, Tran Thi Héng',

Pao Lé Hoai Linh', Nguyén Minh Thiy', Nguyén Duic Hai>"

DPay chinh 1a nguy cd gy mat an toan thuc phdm, anh
hudng xdu dén stic khdée con ngudi va méi trudng xung
quanh. Hon nfa, khi st dung khang sinh khéng dlng cach
sé tao ra nguy co khang thu6c khang sinh (AMR), AMR la
tinh trang tu nhién khi cac vi sinh vat nhu vi khuan, virus,
nam va ky sinh trung thich ng véi cac loai thu6c khéng
sinh diét vi khudn va khién cac loai thuéc nay khéng con
hiéu qua trong diéu tri bénh. S6 lugng khang sinh dugc si
dung trong nudi tdm & 3 mién Bac, Trung va Nam tuong
Ung véi 11, 10 va 15 loai. Trong d6 Cefotaxime la nhém
khang sinh dugc st dung nhiéu nhat trong phong tri bénh
tém & ca 3 mién Bac, Trung va Nam. Vi vay, van dé xu li 6
nhiém du lugng khang sinh trong thuc phdm ciing nhu moi
trudng la mét trong nhiing van dé cap thiét hién nay.

Trong nhiing nam gan day, viéc st dung quang xuc tac
nano composite trong x& ly cac hgp chat hitu ca noéi chung
va cac thuéc khang sinh néi riéng da thu dugc nhimng
thanh tuu dang ké. Ap dung quang xuc tac dung anh sang
mat troi to ra rat hiéu qua trong mét s6 trudng hgp xar ly du
luong khéang sinh trong méi trudng nudc nudi trong thay
san. Duéi tac dung cla anh sang chiéu lén vat liéu tur dé
sinh ra cap dién tich electron va 16 tréng quang sinh sé tac
dung vdi tadc nhan 1a nuéc — tao ra cac géc tu do (OH',
0,"..), chinh céc géc tu do nay oxy hoa 1én cac phan ta
thuéc khang sinh da hap phu trén bé mat vat liéu, dong
thai phan hiay khang sinh va khodng héa thanh cac hgp
chatvo co[1].
2. THUC NGHIEM
2.1.Téng hgp vat liéu HH

So d6 khéi téng hop vat liéu HH nhu hinh 1.
2.2, Cac phuong phap dac trung vat liéu

- Phuang phép quang phé hap thu héng ngoai (IR)

- Phuong phap nhiéu xa tia X (XRD)

- Phuang phép phé tan sdc nang lugng tia X (EDX)

- Phuang phép hién vi dién ti quét (SEM)

- Phuong phéap phé hap thu ti ngoai va kha kién (UV-Vis)
2.3. Xay dung dudng chuan cta Cefotaxime

Pha dung dich Cefotaxime v&i nong d6 tang dan la
S5ppm, 10ppm, 15ppm, 20ppm. Lac déu, sau 15 phat, do
UV-Vis & budc song A =232nm.
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Hinh 1. S¢ d6 khi tong hop vat liéu HH

Bang 1. Két qud do ABS tai cdc ndng d9 khac nhau clia dung dich Cefotaxime
Nong do (ppm) 5 10 15 20
ABS 0,3614 0,5538 0,7278 0,9141

1

y =0.0356x+ 0.1803
0.9 + A*=0.9997

0.8 '/,/'
0.7 g
06 '/""
05 - -
0.4 - e
03 4
0.2
g1 -

Gt

0 5 10 15 20 25

Hinh 2. Dudng chuan dung dich Cefotaxime
2.4. Quy trinh danh gia kha nang quang héa va hap phu
cha vat liéu ddi véi khang sinh cefotaxime

Chuén bi 2 c6c thay tinh loai 500ml, cho vao méi céc
100ml dung dich Cefotaxime 10ppm.

C6c 1 thém 50mg vat liéu HH (khéng chiéu dén), khudy
Vi t8c d6 500rpm. Lay 4ml mau tai thoi diém 30, 60, 120 va
180 phut. Dem mau da lay di ly tam va loc mau trudc khi
dem do UV-Vis.

Coc 2 thém 50mg vat liéu HH (cé chiéu deén), khudy véi
téc d6 500rpm dong thai chiéu dén cé cudng dé sang la

888uW/cm?. Lay 4ml mau tai thai diém 0,5 gid, 1 gid, 2 gid,
3 gio. Dem mau da 13y di ly tam va loc mau truéc khi dem
do UV-Vis.

Két qua thi nghiém dugc tinh theo buéc song 232nm.
3.KET QUA VA THAO LUAN
3.1. Két qua phan tich dac trung vat liéu

3.1.1. Phé héng ngoagi (IR)

S

UTige wrattance’
-~

LT

4200 ) 3000 2600 2000 1500 =) 500
Waversamtars cmo1|

Hinh3. Phé IR cda vét liéu HH

Dai hap thu vai cudng dé nhé & khodng tan s6 1633cm”
dac trung cho dao dong cua lién két Ti-O, Zn-0O, Mg-O trong
cac oxit trén vat liéu .

Ngoai ra, dai hap thu & khoang tan s6 khoang 3430cm™
-3450cm™ |a dac trung cho cac phan ti nudc trong tinh thé
va cac phan t&r nudc bi hap thu vat ly bén trong cac 16 x6p
déu co trén vat liéu.

Do vay, qua phd IR ta c6 thé nhan dinh rang c6 sy ton
tai cla cac nhém chuic dac trung trong vat liéu composite
da oxit (TiO,, ZnO, MgO).

3.1.2. Phé nhiéu xa tia X (XRD)
TuyenVH HH 100mg

Lin (Cps)
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Hinh 4. Phd XRD cda vat liéu HH

Céc dac trung phé XRD (hinh 4) cho thdy mau vat liéu
composit HH cé cac thanh phéan pha tinh thé cta cac dang
oxit tai géc 26, ZnO tai cac goc (31,5°- 34,3°- 36,2°- 46,5° va
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48,2°%; MgO tai cac goc (36,0° - 44,2° ), TiO, (25,2° - 31,5° -
48,2°).

3.1.3. Phé tdn xa ndng lugng tia X (EDX)

Thanh phan nguyén t6 cac mau HH dugc phan tich
bang phuong phap EDX. Ham lugng cac nguyén té cé
trong vat liéu HH gém cé Ti (16,66%), Zn (39,45%), Mg
(9,57%), O (28,88%) va C (1,92%). Bay cing chinh la cac
nguyén t6 c6 trong thanh phan ctia vat liéu HH.

Hinh 5. Phd EDX ciia vat liéu HH
Bang 2. Thanh phan nguyén td cta vat liéu HH

Nguyén to 0 | Mg | Ti In C Cac chdt khac
% khoilugng | 28,88 | 9,57 | 16,66 | 39,45 | 1,92 3,52
3.1.4. Két qua hién vi dién tir quét (SEM)
: R h.‘. ‘:;'“
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Hinh 6. Anh SEM ctia vt liéu HH
Tu hinh 6, anh SEM cho thdy vat liéu nano da oxit kim
loai HH ¢6 cdu trdc nano composit, cac hat phan bé déu,
kich thudc cac hat dong nhat.
3.1.5. Phé hdp thu ti&rngoai va khd kién UV-Vis
Két qua phd UV-Vis rdn cho thdy budc séng téi han cla
cac vat liéu HH la 390nm. Nang lugng vung cdm clia mau
dugc tinh theo cong thic:
1240
Ebg = Amax
Véi budc séng t6i han nhu vay, vat liéu chi c6 kha nang
¢6 hoat tinh trong ving anh sdng UV va dnh sang mat trdi,
hoat tinh trong viing 4nh sang nhin thdy thi han ché, do
Amax < 420nm [2, 3].

WB14ammy® §s30

=3,17 (eV)
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Hinh 7. Phé UV-Vis clia vat liéu HH
3.2. Danh gia kha ning hap phu va quang héa cia vat
liéu déi véi cefotaxime
Do thi so sanh C/Co cac mau vat lieu
Ham luong : 50 mg vat lieu + 100 ml dung dich Cefotaxime 10 ppm
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Hinh 8. D4 thi so sanh gid tri (/Co vat liéu vdi dung dich Cefotaxime
Bang 3. Dung dich x{t Iy Cefotaxime clia vét liéu HH (mg/g)

A Agqea q, ql ql q’
Tenvatliéu | 5o hit | 6ophat | 120phat | 180 phit
HH-Chiéusing | 11,021 11,638 12,690 12,773
HH-Khong chiéu | ¢ . 8,209 8,666 8,980
sang
Nhan xét

Hoat tinh quang xuc tac phan hay Cefotaxime néng dé
10ppm bing 50mg vat liéu si dung anh sang gia mat trdi,
cudng dé sang 888uW/cm? Mau vat liéu HH ¢ hoat tinh
quang xuc tac rat cao c6 dung lugng hap phu 12,773
(mg/g) trong trudng hgp chiéu sang va khong chiéu sang
vat liéu nay dat 8,980 (mg/qg), trong thai gian khoang 180
phut da dat t6i can bang hap phu.

Qua két qua cho thay vat liéu c6 kha nang hap phu
Cefotaxime t6t va da thé hién rd dugc hoat tinh quang xuc
tac.
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4, KET LUAN

TU két qua trén nhém nghién ctu thu dugc mot s6 két
qua sau:

1. Téng hgp thanh céng vat liéu quang xdc tac dang
nano composite da oxit HH bang phuong phap thay nhiét
dudi ap suat thuong.

2. D3 tién hanh dac trung vat liéu bang cac phuong
phap héa ly hién dai nhu IR, XRD, EDX, SEM, UV-Vis cho thay
vat liéu quang xuc tdc dang nano composite da oxit HH cé
cdu truc hat déng nhat, kha nang hap thu anh sang ving
UV va anh sang mat troi cao véi budc séng t6i han A ~
390nm va nang lugng ving cam 3,15eV.

3. Vat liéu quang xuc tac dang nano composite da oxit
HH cé hoat tinh cao trong x& ly dung dich MB va
Cefotaxime; c6 hoat tinh quang xuc tac rat cao trong xur ly
thuéc khang sinh Cefotaxime, dung lugng hap phu khoang
12,773 (mg/g) trong trudng hgp chiéu séng, thoi gian
khoang 180 phut dat can bang hap phu.
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