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TOM TAT

St dung va phat thai du lugng thudc khéng sinh ra méi trudng ¢d thé gay anh hudng dén hé thay sinh thai. Bai bao nay trinh bay cac két qua khao sit ham lugng
tam khang sinh gom B-lactam (amoxicillin, AMO), macrolide (azithromycin, AZI), fluoroquinolones (ciprofloxacine, CIP va ofloxacine, OFL), benzimidazole (oxfendazole,
OXF), lincosamide (lincomycin, LIN) va sulfonamide (sulfaceamide, SCE va sulfamethoxazole, SME) trong nuGc mat hé Van Quan, Ha Noi trong giai doan 2022 - 2023 da
dugc phén tich dong thai dua trén phuong phép sdc ky 16ng hiéu nang cao ghép ndi khdi phd hai lan (LC-MS/MS). Cac két qué nghién ctiu cho thdy ham lugng tong s
clia 8 loai khang sinh khdo sat (28ABX) dao ddng tlr 526 - 2240 ng/L véi gid tri trung binh 1467,3ng/L. Trong 8 loai khang sinh khdo sat, 3 khéng sinh OXF, AMO, SCE
khong dugc phat hién, OFL dugc phat hién trong tat ¢ cac dot quan trdc va cdc khang sinh con lai dugc phat hién véi tan sudt thap hon. Két qua danh gia rdi ro sinh thai
(RQ) cho thdy OFL, SME va LIN c6 gid tri RQ & miic trung binh dén cao ddi véi tdo, trong khi gid tri RQ ctia OFL va CIP & muic rédt cao d6i v6i vi khuan. Ca 5 khang sinh dugc
phét hién déu c6 gia tri RQ rat thap ddi vi dong vat khong xuong séng. 0 viing 6 mat d6 dan s cao, nudic thi khong qua x{ Iy 6 thé 1 cdc nquyén nhan gay 6 nhiém
du lugng thudc khang sinh trong nudc hé. Cac két qua nghién ctu dong gop co sé dif liéu vé ham luong khang sinh trong nudc mét va dua ra co s& khoa hoc d€ ¢d cac
gii phap bao vé méi truding nudc & cac thanh phé 16n & Chau A.

Tirkhéa: Khdng sinh, chdt lugng nudc, hd ndi @6, Van Qudn, Ha Nji.

ABSTRACT

Using and releasing antibiotic residues into the environment can affect aquatic ecosystems. This paper presents the observation results of the concentrations of
eight antibiotics, including B-lactam (amoxicillin, AMO), macrolide (azithromycin, AZI), fluoroquinolones (ciprofloxacine, CIP, and ofloxacine, OFL), benzimidazole
(oxfendazole, OXF), lincosamide (lincomycin, LIN), and sulfonamide (sulfaceamide, SCE, and sulfamethoxazole, SME) in the surface water of the Van Quan lake, Hanoi
city, during the period 2022 - 2023 which were simultaneously analyzed with a high-performance liquid chromatography-tandem mass spectrometry (LC-MS/MS)
method. The research results showed that the total concentrations of 8 antibiotics (28ABX) ranged from 526 - 2240ng/L, with an average value of 1467.3ng/L. Among
the 8 antibiotics surveyed, 3 antibiotics (OXF, AMO, and SCE) were not detected; OFL was detected in all observed samples; and the remaining antibiotics were detected
with a lower frequency. The results of the ecological risk assessment (RQ) showed that OFL, SME, and LIN had moderate to high RQ values for algae, while the RQ values
of OFL and CIP were very high for bacteria. Al five detected antibiotics had very low RQ values for invertebrates were found for all five detected antibiotics. High
population density and untreated wastewater can be the cause of antibiotic residues in the lake water. The results contribute to the dataset on antibiotic concentrations
in surface water and also contribute to the scientific basis for providing solutions to protect the water environment in large cities in Asia.

Keywords: Antibiotics, water quality, urban lakes, Van Quan, Hanoi.

'ién Hoa hoc cac Hop chat thién nhién, Vién Han lam Khoa hoc va (ong nghé Viét Nam

2Khoa Héa hoc, Trugng ai hoc Su pham Ha Noi

3Khoa Cong nghé Héa, Trudng Dai hoc Cng nghiép Ha Noi

“Vién Khoa hoc cdng nghé Nang lugng va Mdi trugng, Vién Han lam Khoa hoc va (ong nghé Viét Nam
“Email: quynhltp@gmail.com

Ngay nhan bai: 28/02/2024

Ngay nhén bai sta sau phan bién: 04/4/2024

Ngay chap nhén déng: 25/4/2024

1.PAT VAN BE dugc st dung réng rai dé diéu tri cdc bénh nhiém tring do
vi khudn & cd ngudi va déng vat [1,20]. Ngay nay, khéng

Khéng sinh |a chat khang khun c6 kha nang tc ché sy )
sinh khong chi dugc tao ra tU cdc san pham ty nhién,

phat trién cla vi sinh vat hodc tiéu diét chung, thudng
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ma con bang phuong phap béan tdng hop hoac téng hap
héa hoc.

Trén toan thé gidi, thudc khang sinh dugc st dung rong
rai vai khéi lugng 16n, vugt qua 100.000 tan dén 200.000
tan méi nam, trong dé khoang 50% dugc st dung cho tha
y va lam chat kich thich tang trudng trong chan nuoi [5, 17].
Tai Viét Nam, khang sinh 1a nhém thuéc diing hang dau 10
nhém thudc o gia tri st dung cao nhat [17]. Mot s6 khéang
sinh thudng dugc st dung bao gom: amoxicillin dugc dung
phd bién cho céc bénh lién quan dén dudng ho hap, viém
mang ndo [18, 21]; sulfamethoxazole dugc st dung cho
ngudi bénh tiéu chay do vi khuén E. coli [24]; quinolone va
sulfonamide dugc st dung réng rai trong nudi trong thuy
san [11]. G Viet Nam, da c6 mot s6 nghién ciu vé ham
lugng mét s6 khang sinh trong nudc mat mét sé séng do
thi nhu séng T6 Lich, séng Kim Nguu, sdng Sét, va sdng Lu
[9, 20], h6 d6 thi nhu hé Ngoc Khanh, hé Trac Bach [26], hd
Tay, h6 Yén Sé& [1, 20]... Ham lugng khang sinh co su khac
biét 16n trong cac hé théng séng hé dé thi, phu thuéc
nhiéu vao cac ngudn phat thai, trong dé ro ri nudc thai, xa
trai phép nudc thai thé ra moi trudng, tran cong hodc nudc
mua chdy tran dé thi la nhitng nguén déng goép dang ké
vao 6 nhiém khéng sinh [9,20,26]. Du lugng thuéc khang
sinh xam nhap vao nguén nudc dan dén hau qua dang
quan tdm nhu, 6 thé lam thay d6i cau trac va di truyén cla
quan xa vi sinh vat; gia ting cdc mam bénh &n do ting
cudng xuat hién cac ching vi khuin khéng thudc. Diéu
dang chuy la cac loai thay sinh vat c6 kha nang tiép xuic vai
cac loai khdng sinh trong maoi truong théng qua luéi thic
&n bat dau tur mat xich dau tién, vi du nhu tdo, c6 thé de
doa dén moi trudng sinh thai va stic khde cong déng toan
cau [21].

Ha No6i c6 hon 110 hé bao gém cac ho ndi thanh va ngoai
thanh, téng dién tich cac hé 1a 2180 ha véi dd sau trung binh
tur 1,5 dén 3,5m [12]. Chiic nang hoé cha yéu la diéu tiét dong
chay va thoat I, x ly so bd nudc thai va cai thién diéu kién
vé sinh méi trudng, lap canh quan van hoéa va nubi tréng
thay hai san. Phan 16n ho bi 6 nhiém la do qua trinh xa ly
nudéc thai so bd trong bé 1ang sau d6 xa ra hé théng cdng,
kénh, muong vao ao hé [12].

HO6 Vén Quaén thudc quan Ha Bong, thanh phé Ha Noi. H6
c6 dién tich mat thoang la 57.000m?, d6 sau trung binh ti
1,5 - 3,0m, vGi thé tich nudc trung binh tir85000 - 171.000m3,
Nguén ti€p nhan nudc thai truc ti€p xuéng hé chu yéu 6 3
céng nudc thai sinh hoat tir cadc hé dan xung quanh va cac
nha hang, quan an via hé [13]. Mét s6 nghién ctiu trudc day
cho thdy chat lugng nudc hé Van Quan bi suy gidam nghiém
trong [14, 22], tuy nhién ham lugng khang sinh trong nudc
hé van chua dugc nghién cuu.

Bai bdo nay trinh bay két qua khao sat ham lugng tam
khang sinh thuéc sdu nhém khac nhau, gém: B-lactam
(amoxicillin - AMO), macrolide (azithromycin - AZI),
fluoroquinolones (ciprofloxacine - CIP va ofloxacine - OFL),
benzimidazole (oxfendazole - OXF), lincosamide
(lincomycin - LIN) va sulfonamide (sulfaceamide - SCE va

126 | Tap chi Khoa hoc va (ong nghé Trudng Dai hoc Cong nghiép Ha Noi

sulfamethoxazole - SME) trong nudc mat h6é Van Quan
trong ba dot khao sat giai doan 2022 - 2023, dong thai
buéc dau tinh toan rui ro sinh thai do 6 nhiém thuéc khang
sinh d6i véi tdo trong nudc ho. Cac két qua nghién cdu
dong gép co s& dit liéu vé ham lugng khang sinh trong
nudc mat, déng thoi dua ra co sé khoa hoc nham dua ra cac
giai phap bao vé moi trudng nudc & cac thanh phé I16n &
Chau A,
2. PHUONG PHAP NGHIEN CUU
2.1. LAy mau va bao quan mau

Cac mau nudc hé Van Quan dugc thu trong ba dgt khao
sat vao cac thai diém: thang 11 nam 2022 (VQ 1), thang 2
nam 2023 (VQ 2) va thang 10 nam 2023 (VQ 3). D6i vGi moi
dot lay mau, cdc mau nudc bé mat (0 - 30cm) dugc |y tai ba
vi tri: gém: (1) vudn hoa 02 Van Quan sau c6ng nhan nudc
thai ti khu dan cu (2) ¢dng giao trén dusdng 19/5 (3) gan
quan café nhiét dgi Van Quan sau cong nhan nudc thai tu
dan cu, nha hang (bang 1, hinh 1), sau do6 trén déu thanh
mot mau dai dién dé phan tich.

Bang 1. M6 ta cac vi tri ldy mau

Ho Vi tri Mo ta
1 Khu vuc 1 cia h Vén Quan
Van Qudn 2 Khu vyc gitta ho Vén Quan
3 Khu vuc 2 clia hé Van Quan

’ Vi tri thu mau
100
L C—

Hinh 1. Gac vi tri [dy mau trén ho Van Quan

Mau nudc hé dugc ldy va bao quan theo TCVN 5994:1995
(ISO 5667-4:1987). Mau dugc ldy vao chai thay tinh mau nau
da dugc ria, cudi cling trang sach bang nuéc cat. Cac mau
sau khi 1y, dugc bao quan & 4°C cho dén khi phan tich.
2.2. Phan tich mau

Hod chdt, vit liéu

T4t ca cac hoa chat déu thudc loai tinh khiét phan tich
(PA): Cac chat chudn khang sinh (AMO 96,68%; AZI 84,2%;

Tap 60 - S0 4 (4/2024)



P-ISSN 1859-3585 | E-ISSN 2615-9619 | https://jst-haui.vn

SCIENCE - TECHNOLOGY

CIP 99%; OFL 99%; OXF 99%; LIN 87,7%; SCE 98,98% va SME
98,2%) dugc cung cap bai hang Dr. Ehrenstorfer. Cac héa
chat khac gom: methanol (Merck); aceton (Merck);
acetonitril (Merck); acid formic (Merck); NH,OH 25%
(Merck); chat hap phu Cis (Agilent); nudc deion; HCl va
NaOH (Merck). Cét chiét pha ran Oasis HLB (60mg, 3cc,
30pum) (Waters, My).

Thiét bi va diéu kién phan tich

Hé théng sic ky 1dng hiéu nang cao ghép ndi khdi phé
(LC-MS/MS, SCIEX Triple Quad TM 6500+; AB Sciex Pte Ltd,
My) véi c6t Acquity UPLC BEH C18 (150mm X 2,Tmm, 1,7um,
130A; Waters, My) dugc st dung trong nghién ctu.

Cac diéu kién phan tich va kiém tra phuong phap da
dugc trinh bay trong nghién ctu trudc day cta chung t6i [9],
tom tat lai nhu sau:

+ Céc théng s6 MS/MS dugc téi uu hda tu dong st dung
phan mém cdia thiét bi: nguén ion héa ESI, ché d6 ion duong;
dién thé dau phun la 5500V, nhiét d6 dau phun la 450°C, ap
suat khi bé trg 1a 25 psi. V&i cac diéu kién khéi phé, mbi chat
déu xac dinh dugc 02 manh ion con véi ty 1€ ion xéac dinh
dugc dap ng yéu cau theo EC 657/2002. Pha dong st dung
theo chuong trinh gradient véi hai kénh A (dung dich axit
formic 0,1% pha trong nudc) va B (acetonitril) véi t6c do
dong 0,3 mL/phut.

+ Pudng chuan phan tich déng thai cac khang sinh dugc
xay dung & diéu kién téi uu vai cac khoang néng d6 tuong
Ung cho tiing chat va két qua hé sé tuong quan (R?) déu Ién
hon 0,999, dap Ung yéu cau ctia AOAC.

+ Gidi han phat hién (LOD) va gigi han dinh lugng (LOQ)
cla phuang phap lan lugt dugc xac dinh theo quy tac 3o va
10c.

+ Do lap lai ctia phuong phap dugc danh gia thong qua
dé léch chuan tuang déi (RSD %) c6 gia tri nhd hon 6%. Do
thu hoi dugc thuc hién bang cach phan tich ba lan cdc mau
trdng thém chudn céc chat & hai muc ham lugng (1,00 va
10,0ug/L cho méi hop chat), hiéu suat thu hoi (H) dat dugc
tur 85% dén 110%, dap Uing yéu cau ctia AOAC.

Xi ly mau

Hut 100mL mau nudc da loc bang gidy loc réi cho qua cot
chiét pha ran. Cét da dugc hoat héa véi 6mL metanol va 6mL
nudc, sau dé mau nudc dugc dua qua codt véi téc dd dong
2mL/phut. Sau khi nap mau, cot dugc rifa bang 6mL nudc va
lam kho chan khéng trong 1 phut. Cac khang sinh dugc rira
gidi bang 4mL dung dich amoniac 5% trong methanol, lac
déu. Sau d6, chuyén 1mL dich mau vao lo 2mL va phan tich
trén thiét bi LC-MS/MS.
2.3. Phuong phap danh gia rai ro sinh thai

Trong nghién ctu nay, danh gia rui ro sinh thai dua trén
danh gia nguy co doc tinh sinh thai lién quan dén Uic ché su
phat trién clia tdo (RQeco), dudc tinh nhu sau [6, 16, 20]:

RQ = MEC/PNEC

trong d6, MEC la ham lugng do dugc clia khang sinh
trong moéi trudng va PNEC la ham lugng du doan khong c6
tac dung [6, 16, 20]. Gia tri PNEC trong moi trudng nudc
(PNECw) dugc tinh thong qua gia tri ECso, theo cong thic sau
day [6, 16, 201

PNECw = (ECso) / AF

trong dé AF: Hé s6 danh gia, thudng st dung hang sé ¢
gia tri 1000. Gia tri ECso dugc tham khado tU mét s6 nghién
cuu trudc day [6, 16, 20].

Nguy co doc tinh sinh thai thudng dugc phan loai thanh
ba nhom: rdi ro thap (RQ < 0,1); rti ro trung binh (0,1 <RQ < 1);
rdi ro cao (RQ > 1) [19, 271.

3. KET QUA THUC NGHIEM

3.1. Két qua xac dinh ham lugng 8 khang sinh trong nuéc
mat hé Van Quan

Ké&t qua phan tich dong thsi ham lugng 8 khang sinh
trong mau nudc tai hé Van Quén trong ba dgt khao sét giai
doan 2022 - 2023 cho thdy ham lugng t8ng s6 cla 8 loai
khang sinh khao sat (Z8ABX) trong nudc hé Van Quan dao
dong tu 526 - 2240 ng/L véi gid tri trung binh 1467,3ng/L
(bang 2).

Bang 2. Ham lugng cac khanh sinh trong nudc ho Van Quan trong 3 dgt quan trac 2022 - 2023

Ky hiéu | Thai gian ldy Ham lugng khang sinh (ng/L)
mau mau
OXF LIN AMO SCE AZl SME OFL ap Y8ABXs

VQ1 11/2022 KPH 32 KPH KPH KPH KPH 1530 410 2240

VQ2 02/2023 KPH 346 KPH KPH KPH KPH 994 296 1636

VQ3 10/2023 KPH KPH KPH KPH 1 246 279 KPH 526
Tét cd mau
Ham lugng trung binh (min- KPH (126) KPH KPH (0,333) (82) (934,3) (235,3) (1467,3)
max) 32-346 KPH-1 KPH-246 279-1530 | KPH-410 526-2240
Tan sudt phat hién 0 66,7% 0 0 33,3% 66,7% 100% 66,7% -

Vol. 60 - No. 4 (Apr 2024)

HaUl Journal of Science and Technology | 127




CONG NGHE https://jst-haui.vn | P-ISSN 1859-3585 | E-ISSN 2615-9619

Bang 3. Ham lugng mdt sd khang sinh trong nudc mat clia mt s6 hd trén thé gidi

Tén hé, qudcgia | Dién tich mat | Do sdutrung| XABXs Ham lugng chi tiét cac khang sinh Tai liéu
nudc (km?) binh (m) (ng/L) tham khao
Fuxian, Trung Quéc 216,6 - 12,32 | RXM (ND-1,5), EM-H20 (ND-15,1), CTC (ND-1,99), SD (ND-0,4), SMT (ND-0,1), [29]
SMX (0,98-14,3), OFL (0,8-7,3)
Honghu,  Trung 3483 1,5 1285,3 |TC (15-965,7), 0TC (36-2199,5), CTC (21-828,9), SMZ (6-254,9), SMR (5-141,5), [25]
Quéc SMD (4-172,4), SEM (6-430,9), SMM (3-168,4), SDZ(8-322,5), FLE (8-207,4),
OFL (4-105,1), CIP (1-72,3), DIF (5- 215,9)
Baiyangdian, 366 10,5 490,5 |[NOR (ND-156), CIP (ND-60,3), ENR (ND-4,42), FLE (ND-6,53), OFL (0,4-32,6), (4]
Trung Quéc SAR (ND-28,2), STZ (ND-1,38), SMX (ND-940), SPD (ND-85), SMZ (ND-16,1),
SDZ (0,9-505), SMM (ND-23,1), SPI (ND-2,9), JOS (ND-0,9), TYL (ND-1,9),
ROX (ND-155), ERY (ND-121)
Tai, Trung Qudc 2338 2 12151 | OFL(31,2), SMZ (34,4), SD (2,5), ERY (1139,4), IBF (3,4), NPX (4,2) [10]
Nansi, Trung Qudc 1266 1,5 694 | TMP (ND-46), ENR (ND-0,888), CIP (ND-0,854), OFL (0,15-50), NOR (ND-1), [28]
SD (ND-0,698), SMR (ND-0,357), SMT (ND-39), SMX (ND-26), TCN (ND-1,253),
(TC(ND-1,89), OTC (ND-0,939), RXM (1,342-89)
Michigan, My 946 5 430,3 | AZI (59-350), CIP (ND-43), OFL (ND-7,3), LIN (ND-5), ENR (ND-25) 3]
Titicaca, Peru 8372 107 581,3 |CTC(ND-84,2), TC (75,1-84,5), SDM (12,1-17,3), EFX (60,2-62,9), CFX (143-652,7), 23]
SAR (71,5-78,2)
Buyukeekmece, 27,5 6,5 36,9 | AMO (ND-4), CIP (ND-822), ERY (ND-10,4), SMX (ND-5,7) 2l
Thé Nhi Ky
H6 Téy, Viét Nam 53 4 727 | AMO(ND-1126), AZl(4-89), CIP(ND-115), OFL(3-518), LIN(5-82), SMZ(ND-209), 20]
SMX(108-3508), ENR(5-169)
Ngoc Khdnh, Viét 10,4 2,5 250,4 |CIP(ND-823,5), OFL(17,28-430,1), SMZ(ND-4,28), SMX(6,15-362,5), SMR(ND-2,3), 6]
Nam TRI(1,2-118), NOR(ND-11,8)
Yén 56, Viét Nam 0,945 3,5 217,4 | AMO(ND-104), CIP(ND-6,1), OFL(26,96-158,7), SMX(12,86-806,5), AMP(ND-81,76) [1]
Trlc Bach, Viét Nam 0,09 15-2 88,8 | CIP(ND-98,6), OFL(8,6-211,7), SMX(2,3-104,3), SMR(ND-16,3), TRI(8,98-69), 6]
ENR(ND-73), NOR(ND-48,9)
Van Quan 0,017 1,5-3 1467 | OFL (934), CIP (235), LIN (126), SME (82), AZI (0,33) va khdng phat hién cdc khdng | Nghién ctiu
sinh (OXF, AMO va SCE). nay

Trong 8 loai khang sinh khao sat, 3 khang sinh OXF, AMO,
SCE khéng dugce phat hién trong tat ca cac dgt quan trac,
trong khi OFL dugc phat hién trong tat ca cac dot quan trac
va cac khéang sinh con lai dugc phat hién vai tan suat thap
hon. Ham lugng céc khéang sinh gidm dan theo tha tu OFL
(934ng/L) > CIP (235ng/L) > LIN (126ng/L) > SME (82ng/L) >
AZI(0,33ng/L) > OXF ~ AMO ~ SCE (bang 2).

3.2. So sanh ham lugng khang sinh trong nuéc hé Vin
Quan véi mét sé hé trén thé gisi

Két qua khéo sat trong nghién clu nay cho thiy téng
ham lugng 8 khang sinh trong nuéc hé Van Quan co gia tri
trong khodng 526ng/L - 2240ng/L trung binh dat
1467,3ng/L cho 3 dot quan trac. Cac gia tri nay cao hon
nhiéu so v&i nghién ctu cta [20] d6i véi moét s6 hé dé thi

128 | Tap chi Khoa hoc va (dng nghé Trudng Dai hoc Cong nghiép Ha Noi

Ha Noéi vai tdng ham Iugng khang sinh tir ND - 1126ng/L,
trung binh 33,5ng/L; hodc mot s6 hé & Trung Quéc nhu hd
Fuxian thudc vung ngoai thanh & tinh Van Nam (12,3ng/L)
[29], hé Baiyangdian (89,05ng/1) [4] hodc ho Titicaca thuéc
néi d6 thanh phé Puno, Peru (581,3ng/L) [23], h6 ndi d6
Michigan thuéc bang Chicago, My (430,3ng/L) [3], hé
Buyukcekmece vung ndi dé thanh phé Istanbul, Th Nhi Ky
(36,9ng/L) [2] (bdng 3).

Tuy nhién, cac két qua khao sat tai h6 Van Quan thap xa
han so véi hé Nansi tinh San Déng & Trung Qudc (694 ng/L)
[28]. Cac két qua nay gan vdi gia tri ham lugng téng khang
sinh tai hé Tai, ranh gigi tinh Giang Té va Chiét Giang
(1215ng/L) [10] va hé Honghu, diém du lich cta tinh H6 Béc,
Trung Quéc (1285,3ng/l) [25]. Nhu vay, c6 thé thdy viéc st
dung réng rai khang sinh trén nhiéu linh vuc (cham séc stc
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khoé con ngudi, chan nudi, nudi tréng thuy hai san...) da
dan dén ro ri du lugng thudc khang sinh vao cac ho & nhiéu
nudc trén thé gidi.

AMO va AZI 1a khang sinh st dung phd bién tai Viét Nam
dé diéu tri cc bénh lién quan dén dudng hé hap [7]. Trong
mot s6 nghién clu c6 xuat hién ham lugng AMO trong cac
h6 nhu ho Tay (ND - 1126ng/L), h6 Yén S& (ND - 104ng/L) [1,
20, 26]. Trong nghién cttu nay ham lugng AMO trong nudc
ho6 Van Quan khéng dugc phat hién trong ca 3 dot quan trac
va AZl dugc phat hién véi ham lugng thap trong 1 dgt quan
trac (thang 10/2023).

CIP va OFL da dugc phat hién trong maoi trudng nudc
3 moét s6 hé trén dia ban thanh phé Ha Néi nhu ho Tay
(CIP: ND - 115ng/L, OFL: ND - 518), hé Ngoc Khanh
(CIP:ND - 823,55ng/L; OFL: 17,28 - 430,11ng/L), h6 Yén S&
(CIP:ND - 568,4ng/L; OFL: ND - 242,91 ng/L), hé Trac Bach
(CIP: ND - 98,6ng/I; OFL: 8,6 — 211,7ng/L) (bang 3). C6 thé
thay, ham lugng CIP (235,3; KPH - 410) va OFL (934,3; 279
- 1530ng/L) trong nudc hé Van Quan bién déi trong
khoang rong, va c6 xu huéng cao hon mot s6 hé & Ha Noi.
CIP s&r dung phé bién trong diéu tri bénh & ngudi va tha
y trén toan thé gidi, va OFL la thudc khang sinh diét khuan
phd rong, cé tac dung manh han CIP, ¢6 thai gian ban hay
101 - 364 ngay va dao thai qua dudng nudc tiéu & dang
ban dau la 75% [26] . DSi véi hd Van Quan, ngudn nudc
thai sinh hoat tir cdc hé dan xa truc ti€p xuéng hé qua 3
céng thai I16n ¢ thé 1a nguyén nhan lam gia ting ham
lugng OFL va CIP trong nudc hé. Nhu da biét, viéc mua -
bén, s dung thuéc khang sinh van chua dugc kiém soat
nghiém ngat; co s& ha tang xt ly nudc thai mai chi dat
dudgc 28,8% téng lugng nudc thai, phan con lai xa truc tiép
ra song va hoé [12]. Mat khac, 10 - 90% thu6c khang sinh
khi di vao co thé dong vat va ngudi sé dugc chuyén hoa,
phan con lai sé qua dudng bai tiét 6 dang phan va ching
van con hoat tinh nén sé anh huéng chat lugng moi
trudng [8, 30].

3.3. Panh gia rui ro sinh thai

Két qua tinh todn rdi ro sinh thai RQ cla 5 khang sinh
(AZI, LIN, SME, OFL va CIP) déi v&i cac loai tdo duoc dua ra
trong bang 4.

Béng 4. Chi 54 rdi ro sinh thai RQ clia 5 khdng sinh ddi véi tao trong nudc ho
Van Quan

Kh'éng MEC ECso AF PNEC RQ
sinh (mg.L") | (mg.L") (mg.L")
LIN 0,000126 0,07 1000 0,00007 1,80
AZI 0,000001 - 1000 - -
SME 0,000082 0,146 1000 0,000146 0,56
OFL 0,000934 4,74 1000 0,00474 0,19
ae 0,000235 297 1000 0,00297 0,08

Déi vai cac loai tao, gia tri RQ thay ddi trong khodng
rat rong, CIP dat gia tri RQ & muc thap, OFL va SME dat
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muc trung binh trong khi LIN dat muc rdi ro cao (1,8). Gia
tri RQ cta LIN trong hé Van Quan trong nghién cu nay
cao hon so v&i muc rdi ro ctia ho Tay, hé Hoan Kiém, hé
Yén S& lan lugt 1,18; 0,14; 0,8 trong cac nghién clu trudc
day [1, 20]. Nhu da biét, tdo c6 vai trd quan trong hé sinh
thai ho. Tao c6 hinh dang va nhiéu mau sac khac nhau tao
canh quan nudc ho, san sinh khi oxy gitup cho su hé hap
cla dong vat dudi nudc, dong thai la ngudn thic an cua
ca va nhiéu loai dong vat khac [6]. Tuy nhién, trong moi
trudng 6 nhiém chat khang sinh, tdo c6 thé bi bién ddi
gen hodc bi chét, va gay tac déng khéng nho dén hé thay
sinh thai.

K&t qua trén cho thdy ham lugng clla mot sé khang
sinh c6 thé c6 tac dong dén hé thay sinh thai trong nudc
hé Van Quan. H6 Van Quan thudc dia phan quan Ha Dong,
noi mat do dan cu cao (8900 ngudi/km?) [15]. Do vay, nudc
thaéi sinh hoat, dac biét 1a nudc thai chua qua x{ ly cé thé
la nguén gay 6 nhiém khang sinh chu yé&u trong khu vuc.
Vi vay, can thuc hién quan trdc thudng xuyén hon vé ham
lugng khang sinh va cé céc bién phap phu hgp nham
gidm thiéu 6 nhiém thuéc khang sinh trong méi trudng
nudc. Viéc cai thién hé théng xt ly nudc thai, ndng cao y
thdc ngudi dan trong bdo vé méi trudng, ciing nhu dé ra
phuong an quan ly thuéc va nudc thai sé gép phan cai
thién maoi trudng.

4, KET LUAN

K&t qua khao sat va phan tich du lugng khang sinh trong
nudc mat hé Van Quan, thanh phé Ha Néi cho thdy ham
lugng téng s6 cla 8 loai khang sinh khao sat (Z8ABX) dao
dong tur 526 - 2240ng/L véi gia tri trung binh 1467,3ng/L.
Trong 8 loai khang sinh khao sét, 3 khang sinh OXF, AMO,
SCE khéng dugc phat hién trong tat ca cac dot quan trac,
trong khi OFL dugc phat hién trong tat ca cac dgt quan trac
va cac khang sinh con lai (LIN, AZl, SME, va CIP) dugc phat
hién véi tan suat thap hon.

K&t qua danh gia rui ro sinh thai du lugng khang sinh
trong nudc hé Van Quan cho thdy gid tri rdi ro sinh thai RQ
cUa 4 khang sinh (LIN, SME, OFL va CIP) d6i véi tao nhu sau:
CIP dat gid tri RQ & muc thap, OFL va SME dat mdic trung binh
trong khi LIN dat muc rti ro cao (1,8).

Cac két qua khao sat va danh gia rai ro du lugng khang
sinh trong nudc hé Van Quén cho thay can thuc hién quan
trac thudng xuyén hon vé ham lugng khéng sinh trong nudc
hé ndi d6 Ha Noi va cé cac bién phap phu hgp nham giam
thi€éu 6 nhiém thudc khang sinh trong méi trudng nudc cla
Ha Néi néi riéng va Viét Nam néi chung.
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