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Twong quan giira khang sinh Ciprofloxacin, Ofloxacin
va cac thong so chat lwong nudc song Sai Gon

Nguyén Phii Bao®2*, Pham Hong Nhat2, Pinh Quéc Tuc!

"Triong Dai hoc Bach khoa, Dai hoc Quo”'c gia TP Ho6 Chi Minh
Vién Nhiét doi Moi truong
Ngay nhan bai 26/8/2022; ngay chuyén phan bién 31/8/2022; ngay nhan phan bién 20/9/2022; ngay chip nhan ding 23/9/2022

Tom tiit:

Mot 50 nghlen ciru gén day da chirng minh cho sw Xuét hién cua khang sinh trong nwéc song Sai Gon nhung c6 rit
it thong tin vé sy hién dién va twong quan cia no véi chét lwgng ntro'c Trong nghién ctru nay, 2 khang sinh tiéu biéu
la Ciprofloxacin (Cip) va Ofloxacin (Ofl) dwg'c Iyra chon nghién ciru vé tuong quan véi thong s6 chat lwgng nwoéc. Két
qua cho thay, bién dong nong do khang sinh la ting dan tir vung diu nguon (nong do trung binh ciia Cip khodng 81
ng/l va Ofl khoang 59 ng/l) dén giira doan song (Cip 269 ng/l va Ofl 207 ng/l) va cudi nguon (Cip 341 ng/l va Ofl 276
ng/l). Nong do khang sinh & vung dau nguon nhé hon rit nhiéu lin so véi gia tri trung binh toan khu vuc véi mire
chénh léch khoang 226,3% déi voi Cip (nong do trung binh khoang 265,0 ng/1) va 253,0% déi véi Of (nong d¢ trung
binh khoang 209 ng/l). Twong quan giira khang sinh véi thong i) chat lwgng nwéce ciing gia ting theo th tw - twong
wng, hé s6 twong quan 2 bién nho hon hé so twong quan 3 bién ngiu nhién va nho hon hé s0 twong quan nhiéu hon
3 bién. Do d6, khi danh gia vé twong quan khang sinh véi chét lwong nwéc cin phai xét dén twong quan véi cang

nhiéu théng sb cang tét.

Tir khéa: chat lwgng nuwée, Ciprofloxacin, Ofloxacin, song Sai Gon, twong quan da bién.

Chi sé phén loai: 2.7

Khang sinh 1a mot trong nhing chét 6 nhiém méi, d4 dugc
st dung voi s0 lugng lon trong vai thap ky qua, nhung cho
den gan day sy ton tai ciia nhitng chat nay trong méi truong
van chua dugc chi y nhidu [1]. Ngoai tac dung tich cuc l1a diét
khuén hodc kim ham su phat trién cua vi khuan thi khi thai vao
moi trudng hodc ton du chat khang sinh... s& gdy 6 nhidm moi
truong. Cac nghién ctru da cho théy, su ¢6 mit cua chét khang
sinh trong nudc mit gy tac dong 1o rét dén hé sinh thai nude
nhu hién twong khang khéng sinh [2, 3], gdy ra su trc ché doi
voi hoat tinh phan huy chat 6 nhidm cua vi khuan [4], rui ro
moi truong [5], hé sinh thai [6]...

Song Sai Gon co chirc ning cdp nude tudi cho 58.350
ha dat noéng nghiép trong luu vuc, cap nuéc cho Nha may
nudc Tan Hiép cia TP HO Chi Minh (cong suit khoang
300.000 m*/ngdy) va Nha may nuéc Tha Dau Mot cia tinh
Binh Duong (cong suat khoang 30.000 m3/ngay) [71. U(yc tinh,
tong luu lwong nude thd duge khai thic dé cung cip nudc
cho cac nha may xir Iy nudc va sinh hoat ciia khu vuc TP Ho
Chi Minh khoang 1 triéu m*/ngay [8]. Ngoai chirc ning cip
nude, song Sai Gon con phai tiép nhan nudc thai sinh hoat
do thi, chiém khoang 63% tong luu lugng nuéc thai cua
thanh phd (khoang 1,2 triéu m¥/ngay), nu6c thai tir cc trang
trai chan nui (hon 21,46 triéu m*/ngay), nudi trong thily san
(1.688 m’/ngay), nudc thai tir cac bénh vién (14.796 m*/ngay)
[8]..., ddy la nhitng ngudn nudc thai c6 chira nhiéu loai khang

“Tac gia lién h¢: Email: nguyenphubaohien@yahoo.com

KHOA
BCONGHI\?GCI:-IE

65(3) 3.2023

sinh. Theo thdng ké, khang sinh chiém 70% trong tong s6 thudc
duoc sir dung cho chin nudi gia stc, gia cdm, nudi trong thiy
san [9], chi phi cho thube khang sinh chiém khoang 36% tong
chi phi cho thudc chira bénh va mot sé bénh vién con chiém
mot ty 1¢ rat cao nhu Bénh vién Nhi dong TP H Chi Minh
(89%), cac bénh vién da khoa (43%) [10]. Mot s6 nghién ctru
vé chét lugng nude & luu vyc song Sai Gon di cho thdy c¢6 sy
xuat hién khéng sinh thudc chit gay rdi loan noi tiét phthalate
ester (PEs) v6i tin suit xuat hién kha cao twong tmg trong nudc
va bun nhu FQs (33 va 62%), TCs (33 va 57%) va PEs (25 va
100%) [11]. Nghién ctru vé du lwong khang sinh trong trim
tich, nuéc ao nudi tom & khu vic huyén Can Gid, TP HO Chi
Minh [12] cling da cho thay sy bién dong, di chuyen ctia mot s6
chit khang sinh trong tram tich, trong vi khuén E. coli.

Nhu vay, da co nguon thai, su di chuyen khang sinh vao
trong nudc song Sai Gon va sy xuét hién ciia cac - hop chét nay
trong moi truong nudce da lam day 1én lo ngai vé doc tinh d6i
voi sinh vat dudi nudc, sy xuét hién cia cac chung vi khuan
khang khang sinh. Hién nay, chuong trinh quan tric v& chit
luong nude song Sai Gon 1a chu yéu tap trung vao chat luong
nudce, myuc nudce, dong chay, luu lugng, thude bao vé thuc vat,
6 nhiém kim loai nang. .. [13], nhung quan tric du lugng khang
sinh chua dugc thuc hién do ndng d¢ khang sinh trong nuée rat
thap (chi vai ng/l dén vai traim ng/l) [1], doi hoi k¥ thudt cao (st
dung HPLC/MS hodc HPLC/MS-MS) [14] va kinh phi nhiéu
nén viéc nghién ciru trong quan giita khang sinh voi thong sé
chat lugng nudc 1a can thiét. Do d6, muc tiéu cua nghién cuu
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Abstract:

Several recent studies have revealed the presence
of antibiotics in the Saigon river water; however,
little information is known about its abundance and
correlation with water quality. Two typical antibiotics,
Ciprofloxacin and Ofloxacin, were selected for this
study to examine how they correlate with water
quality parameters. The results have reflected that
regarding the antibiotic concentration fluctuations,
antibiotic concentration was gradually increased from
the watershed (average concentration of Ciprofloxacin
was about 81 ng/l and Ofloxacin was about 59 ng/l) to
the middle of the river (Ciprofloxacin: 269 ng/l and
Ofloxacin: 207 ng/l) and downstream (Ciprofloxacin:
341 ng/l and Ofloxacin: 276 ng/l). In the watershed, the
concentration of antibiotics was much lower than the
regional mean, with a difference of roughly 226.3% for
Ciprofloxacin (average concentration was about 265 ng/l)
and 253.0% for Ofloxacin (average concentration was
about 209 ng/l). Antibiotics and water quality measures
were correlated in the same order, but the correlation
coefficient for two variables was lower than that for
three random variables and more than three variables.
Therefore, when evaluating the relationship between
antibiotics and water quality, it is essential to take into
account the correlation with as many parameters as
possible.

Keywords: Ciprofloxacin, multiple correlation, Ofloxacin,
Saigon river, water quality.
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nay la: 1) Khao sat mirc d6 6 nhiém 2 khang sinh Cip va Ofl;
2) Xac dinh mbi twong quan giita khang sinh Cip va Ofl véi
cac thong so chat lugng nudc thong qua tinh toan hé sb twong
quan 2 bién, 3 bién ngiu nhién va nhiéu hon 3 bién. Hon nira,
két qua nghién ctru ¢6 thé dua ra tinh trang vé muc d6 6 nhiém
va tuong quan cua khang sinh Cip, Ofl trong nudc voi thong
s6 chat lugng nudc, df“)ng thoi 1a co so khoa hoc cho viée quan
tric, kiém soat khang sinh trong luu vic séng Sai Gon.

Doi tuong va phuong phap nghién ciu
Vi tri va khu vwe nghién ciru

Song Sai Gon dugc hop thanh tir 2 nhanh Sai Gon va Sanh
Doi, bat ngudn tir cac sudi Téonlé Cham, rach Cham (ving ddi
Ldc Ninh va ven bién gidi Viét Nam - Campuchia), vdi d cao
100-150 m, chay vao hd Dau Tiéng. Hién nay, song Sai Gon la
ranh gidi ty nhién gitta cac tinh Tay Ninh, Binh Duong va TP
Hd Chi Minh. Khu vuc nghién ctu dugc xac dinh tir sau ha luu
h6 Dau Tiéng dén hop luu v6i song Dong Nai tai ngd ba Pén
Do, sau d6 do ra song Nha Bé (hinh 1).
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Hinh 1. Cac diém ldy mau cho phan tich khang sinh va chét
lwong nwée trong lwu vee séng Sai Gon.

Dua trén cac dac diém moi truong va thuy van cua luu vuc
song Sai Gon, cac phu luu ddu vao chinh, 15 diém liy mau da
duoc lwa chon dé léy mau cho nghién ciru (hinh 1, mot s6 diém
1dy méau khong thé hién trén ban d6). Mau nudc dugc 1iy theo
TCVN 6663-6:2008 [15] v6i do sdu 1dy méau 0-50 cm, thé tich

a1
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2 1 bang thiét bi ldy mau nudc barometer (Cong ty Wilco, M),
sau d6 nudc duge nap ngay vao chai thiy tinh mau nau va dan
nhan. Cac mau duge bao quan trong ti lanh 4°C va duge xir ly
trong vong 48 gio.

Chudn bi va phan tich

Chiét mau: Thude khang sinh dugc chiét xuit tir cac mau
nude theo phuong phap duge bao cdo trong tai licu [14, 16]
nhu sau: Mau duoc lam sach bang SPE, cot chiét Oasis HLB
(Hydrophilic lipophilic balance) (60 mg, 3 ml, Hang Waters);
str dung 1 1 mau nudc mit cho chiét pha ran (SPE); cot chiét
duoc hoat hoq voi 3 ml MeOH, sau d6 ~3 ml nudce khir ion va
luu llgqng chiét khoang 3-5 ml/phut; mau duoc rura giai voi 3
ml hon hop Up-water/MeOH (95/5 theo thé tich); dung dich
rira giai dugc 1am kho bﬁn~g khi nito (>99%) & 40°C va dugc
hoan nguyén véi 0,5 ml hon hop Up-water/ACN (85/15 theo
thé tich) véi 0,1% axit formic; mau duogc loc qua loc sgi thuy
tinh (0,2 um, Whatman) trudc khi phan tich.

Phdn tich: Cip va Ofl dugc phén tich bing LC-MS Agilent
1200 theo hudng dan cia Hang Agilent va tham khao céc tai
liéu lién quan [16, 17].

Cot C18 (1.150 x 4,6 mm, kich c& hat 3 um).

Ngudn ion hoa phun dién tix ESI: dién thé 4000 V.

Téc d6 dong pha dong: 0,7 ml/phut.

Khi trg cho phun swong: 35 psi.

Chuong trinh pha dong: pha A la axetonitrile (ACN) c6

0,1% axit formic va pha B 1a H,O khur ion ¢6 0,1% axit formic
voi ty 1€ pha A va B 1a 15:85 theo thé tich (bang 1).

Bang 1. Théng sé tdi wu cua cac khang sinh dwoc phan tich
bang LC-MS Agilent 1200.

Higusudt  Gigihan Do lip

Khing sinh :K:::l?)(m/ g (F;;'g thubdi  phithién  LaiRSD, z(ah:’:"ﬂg)“""g
(%) (ng) (%) v

Cip 3320 135 9022 0,510° 70 1-100x10°

of 3620 40 9022 0,5x10° 70 1-100x10°

Phuong phép lap duong chudn: Ngoai chuan.

Mau tring: Thyc hién mau tring dong thoi voi lap duong
chudn va phan tich miu khang sinh. Trong quy trinh xac
dinh Cip va Ofl c6 thuc hién mau lap véi do tai lap RSD,
khoang 5,52%.

QA: Quy trinh xac dinh cac khang sinh dugc thye hi¢n
trong phong thi nghiém dat chuén ISO/IEC 17025:2005 (ma
s0: VLAT-0108) va Vimcerts 009.

QC: Str dung phuong phap thém chuin vao mau thu.

Phan tich cdc thong sé chdt lwong nwée: Cac thong sb
chit lugng nudc duoc xac dinh theo hudng dan cia TCVN
va SMEWW tuong ung, cu thé: NH,-N duoc xac dinh bang
phwong phap tric phé thao tac bang tay theo TCVN 6179-
1:1996; PO -P dugc xac dinh bang phuong phap do phd ding
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Hinh 2. Phé quét manh dinh lwong cua Cip (332) va Ofl (362).

amoni molipdat theo TCVN 6202:2008; BOD; dugc xac
dinh bang phuong phap ap ké theo SMEWW 5210B 2012;
COD duoc xac dinh bang phuong phap hoan luu kin voi
kali dicromat va chuén d6 theo SMEWW 5210B:2012.

Phwong phdp xdc dinh twong quan hai bién sé va
twong quan Pearson

Hé s6 tuong quan Pearson 1a chi s thong ké do luong
mutrc do quan hé gilta 2 bién so [18], dugc xac dinh theo
cong thuc sau:

__ Cov(xy)

X = Toroy (1

trong do: Py’ hé sé twong quan Pearson; Cov(x,y) hlep

phuong sai cua bién x va y;o.:do lech chuan cua diy bién
s0 x; 6,: do lech chuan ciia day bién s y.

Do 1éch chuin thé hién do phan tan dit liéu so voi muc
trung binh.

Hiép phuong sai thé hién quan hé tuyén tinh giita 2 bién
va dugc tinh theo cong thire sau:
LIxi— Di-y)
e )
trong d6: X va ¥ 1a cac gi tri trung binh mau cta bién doc
1ap (x) va cia bién phu thudc (y); X vay, 1a cac gia tri mau
thu i ctia bién doc 1ap (x) va cta bién phu thude (y); n 1a c¢&
mau.

Cov(x,y) =

48



Phwong phdp xdc dinh twong quan giita 3 bién ngcfu
nhién

Trong truong hop gitra cac khang sinh ¢6 sy tuong quan
v6i nhiéu thong s6 chat luong nude thi can thiét phai xét dén

twrong quan nhiéu bién. Hé s6 trong quan 3 bién ngau nhién
duogc tinh theo cong thirc sau [19]:

2 2
R _ [rRetTg—2rxaryarxy
zxy 1-12,

3)

trong d6: z 1a bién phu thudc ndng do khang sinh Cip hoic
Ofl; x, y 1a bién doc 1ap ndng do6 cac thong s chit luong
nudc NH,-N, PO,-P hodc BOD,, COD; r 1a h¢ sb tuong
quan Pearson giita cac bién.

Phwong phap xdc dinh twong quan nhiéu hon 3 bién

Heé s6 tuong quan da bién c6 thé dugc tinh bang cong
thire sau:

R? = R2 _ Sreg
Y, X1 Xk SST

Ung dung phan mém Excel, sir dung cong thirc sau dé
tinh h¢ so twong quan:

R*=SQRT (RSquare (R, R,)) [19]

trong do: R, 1a mang nxk chira dir liéu méu X, thong s6 chat
luong mmc gom NH,-N, PO -P va BOD,; R, 1a mang nx1
chua di liéu mau Y, nong do Cip hoac Oﬂ SS 1a tong
binh phuong do hoi quy; SS, 1a tong binh phu(mg cua cac
sai sb trong phan tich hoi quy

“4)

He¢ s6 ‘tuong quan tung phan gifta céc bién X, va X, trong
do6 i#j kiém soat tit ca cac bién khac duoc tinh theo cong
thire sau:

Pij
+/ PiiPjj
trong do: p; 1a nghich dao cua ma trdn twong quan R cuia X;
pii va pjj la he s twong quan riéng phan gitra cac bién X, Va X,

rXiX]‘,Z = -

)

Két qua va ban luan

NoAng dp khdang sinh va thong $0 co bdn trong nuwdc song
Sai Gon

Vé nong dé khéng sinh Cip va Ofl trong nude séng Sai Gon:

Két qua bang 2 cho thy, da c6 su hién dién khang sinh Cip
va Ofl trong nudc song Sai Gon véi nong do trung binh cua Cip
la 265 ng/l (55-562 ng/l) va Ofl 1a 209 ng/l (46-531 ng/l). Su
chénh léch vé ndng @6 Cip va Ofl giita cac diém doc theo song
Sai Gon 1a kha cao, khoang bién thién so voi gia tri trung binh
ddi vé6i Cip 13 191% va Ofl 1 232%.

O khu vuc ddu ngudn song Sai Gon (ving cap nudc, tai khu
vuc tram bom Hoa Phu) ciing ¢6 sy hién dién cua khang sinh
Cip (81 ng/l) va Ofl (55 ng/l). Nong do du lugng khang sinh dat
gid tri cao ¢ khu vuc chiu tac dong cia cac hoat dong san Xudt
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Bang 2. Nong do khang sinh Cip, Ofl va thong s6 chat lwong
nwéc tai cac diém lay mau nwéc séng Sai Gon.

Chét khang sinh (ng/l) Thong s chét lwgng nwge (mg/)

Diém l'fiy méu

Cip of NH:N PO-P  COD  BOD,
Tram bom Hoa Pha 81 55 0057 003 103 28
Céu Rych Tra 78 62 0347 0038 145 30
Céu Binh Phutc 55 46 0525 003 178 43
Cira Vam Thuit 20 175 1590 0133 25 48
Céu Ba Son 215 162 1090 0045 193 6,5
Céu Tén Thudn 219 181 0301 003 148 40
Céu Phi My 344 258 0054 0033 125 28
Céu Pht Xuin 562 41 0169 005 115 33
Pha Cét Lii 85 66 0073 0015 118 33
Bén do Hang Da 81 63 012 003 75 28
Diusong Cin Giude 497 35 0678 0030 138 40
Ciu Xéng, kénh Xéng 55 4 1208 <0015 180 48
Giao rach Cay Kho 551 n 2423 0080 190 73
Céu Thay Cai 556 476 4615 <0015 165 53
ggﬁ?}g;’“g i g 531 016 005 100 23

va sinh hoat (tir cAu Vam Thuat dén Khu cong nghiép Hiép
Phudc). Nong do khang sinh Cip cao nhat 1a 562 ng/l (tai cdu
Phii Xuan va gan Khu cong nghiép Hiép Phudc) va Ofl cao
nhat 1a 531 ng/l (tai gﬂ?m Khu cong nghiép Hiép Phudc).

Nong do khang sinh c¢6 xu hudng ting dan vé phia ha
ngudn. O khu vuce dAu ngudn (tir tram bom Hoa Phu dén ciu
Binh Phuéc), nong d6 trung binh cua Cip (74.8 ng/l) va Of
(56,0 ng/l) thap hon twong tmg khoang 4-5 1an so v6i ndng do
trung binh cua Cip (328,9 ng/l), Ofl (260,6 ng/l) ¢ khu vuc co6
hoat dong san xuét va sinh hoat.

Ve chdt lwong mdc:

Nong do NH,-N tai 6/15 diém Iy mau thap hon gid trj gi6i
han cua quy chuan QCVN 08:2015/BTNMT (cdt A2, quy dinh
0,3 mg/l).

Nong d6 PO,-P tai tat ca cac diém liy mau thip va déu dat quy
chudn QCVN 08 2015/BTNMT (cot A2, quy dinh 0,2 mg/1).

O nhiém hitu co: Nong d¢ cac thong so chi thi cho 6 nhiém
hu'u co (BOD, va COD) la trung binh. Chi c6 6/15 diém quan
tric co gia tri COD khong dat QCVN 08:2015/BTNMT (cot
A2, quy dinh 15 mg/1) va 2/15 diém c6 gia tri BOD, khong dat
QCVN 08:2015/BTNMT (cot A2, quy dinh 6 mg/1).

Nhin chung, chat luong nu6c song Sai Gon da bi 6 nhiém
& muc do trung binh va da s6 nong do cac thong so chi thi cho
6 nhiém dinh dudng (NH ,~N, PO-P), chi thi cho 6 nhidm chit
hiru co (BOD,, COD) chi dat QCVN 08-MT:2015/BTNMT
(cOt A2). Chi c6 vung diu nguon song (sau ho Déu Tleng, kénh
Dong, cau Phi Cuong) 1a co chat luong nude kha tét, nong
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do cac thong s6 chi thi cho 6 nhiém dinh dudng va chét hiru
co thap, dat yéu cau cho muc dich st dung cho sinh hoat theo
QCVN 08-MT:2015/BTNMT (cot Al).

Twong quan Pearson, chit khdng sinh véi thong so chit
luwgng nuwoc

St dung cong cu phan tich d li¢u “Data/analysis/
Correlation” trong phan mém Excel, hé s trong quan theo cip
gitra cac bién khac nhau dugc trinh bay & bang 3.

Bang 3. Hé sé twong quan gitra Cip va Ofl vé&i cac thong sé
chét lwong nwéc tiéu biéu chi thi cho 6 nhiém dinh dwéng va
hiru co.

Cip of NHN  POP BOD,  COD
Cip 10 0983 04l 0036 019 0014
of 0.983 10 0429 0,008 0158 0032
NH.N 0411 049 10 0,121 0670 0541
PO,-P 0,036 0008 0120 10 038 0603
BOD, 0,199 0158 0670 038 10 0,79
COD 0,014 0032 0341 0603 0% 10

Su phan bd va nong d khang sinh trong nudc co thé bi
anh huong boi nhiéu bién moi truong nhu nhiét do nude (T),
6xy hoa tan (DO), 6 nhiém dinh dudng (nitrate, ammonium), 6
nhiém chét hitu co (BOD,, COD) [20] va sy ti€u thy, phan huy
chét khang sinh 1a tuong quan véi du lugng chat khang sinh
cling nhu ndy sinh cdc twong quan khéc. Xét cac tuong quan
2 bién trong nudc song Sai Gon cho thay, hau nhu mdi twong
quan gitra khang sinh voi cac thong sO chat lugng nude chua
chat ch&, hé s6 tvong quan trung binh cua Cip (r,,_, ) khoang
0,158 vaOfi (r, , ) 0,141. Cu thé:

cip-cln

Trong mdi twong quan giira khang sinh véi cac thong sb
chi thi cho 6 nhiém dinh dudng, cic nghién ctru ciing d chi ra
rang, mot sd thong sb chét lwong nude (pH, DO, Chlorophyll a)
¢6 anh huong dén dic tinh dinh dudng trong nude [21]. Trong
nude song Sai Gon, tuong quan gitta khang sinh véi thong 50
NH,-N la twong quan vtra phai (r: 0,3-0,5) [22] v1 hé s6 trong
quan cua Cip khoang 0,411 va Ofl 1a 0,429. H¢ s0 twong quan
nay tuong ddi phit hop voi nghién ctru vé trong quan gitta khang
sinh nhom sulfonamide véi NH,-N trong nudc song chay qua
ving do thi (song Yitong, Trung Quoc) [23] v6i hé s tuong
quan r nam trong khoang -0,103 dén 0,729 (trung binh khoang
0,363) va trong nudc song, hd vung cén nhiét doi, h¢ so tuong
quan giita norfloxacin v6i tong nito hoa tan khoang 0,55 [24].

Riéng dbi véi PO,-P, h¢ s0 tuong quan v6i Cip, Ofl 1a rét
thap (r 0,036 var O 008) chung té moi quan | h¢ glua chung
la khong dang ké [22] Két qua nghién ciru vé hé sb tuong
quan gitta PO,-P v6i khang sinh trong nuge song Sai Gon la
trai nguoc voi ket qua nghién clru ¢ cac song thude ving do
thi & Trung Qudc (song Yitong) voi hé sb tuong quan r,

otal-P
trung binh khoang 0,318 (r - 0,045-0,788) va song hd ving

total-P*
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can nhiét doi thudc Trung Qudc voi hé sb twong quan giira
norfloxacin v6i tong phosphor hoa tan khoang 0,45.

Két qua nghién ctru da cho thy, trong quan gitra Cip, Ofl
v6i thong so chi thi cho 6 nhiém hitu co (BOD,, COD) la khong
dang ké, hé sb twong quan ddi voi BOD, ndm trong khodng
0,158-0,199, trong khi d6 adi v6i COD 1a tuong quan nghich
v0i hé sb twong quan rat thap Két qua nghién ciru nay ciing trai
nguoc v6i nghién ctru v€ trong quan khang sinh voi thong s0
phosphate ¢ song Yangtze (Trung Quoc) ching c6 moi quan
hé kha chat ché giira tong nong do chat khang sinh va nong do
cacbon hiru co hoa tan (DOC) (1=0,509). Piéu nay cho théy,
DOC c6 thé 14 yéu t chinh kiém soat ndng d6 khang sinh trong
moi truong nude [25].

Nhu véy, két qua tinh toan vé hé s6 twong quan 2 bién giita
khang sinh véi thong s6 chét luvong nuée da ching to rang, moi
quan hé giira chiing chwa chit ché, da sb hé sb twong quan &
mtrc khong dang ké (r<0,3) [22], chi ngoai trir hé s6 twong quan
cua khang sinh v61 NH,-N (r: 0,411-0,429). So sanh vdi cac
nghién ctru vé tuong quan gitta khang sinh v6i thong sO chat
lugng nudc ciia mot so song ving lan can & Trung Qudc nhu
song Yitong [23], song vung can nhiét ddi [24], song Yangtze
[25] d4 cho thdy, quan hé giita cac khang sinh véi thong s6 chat
lugng nude trong nude song Sai Gon 1a khong chit ché bang,
hé s6 twong quan thip hon. Vi vdy, viéc s dung cac tuong
quan 2 bién giita chit khang sinh v6i thong s6 chét lvong nude
cho két qua c6 thé chua phan 4nh ding twong quan chat khang
sinh v6i thong sb chat lwong nude va muc dich cua cac nghién
ctru tuong quan 2 bién giita chat khang sinh voi cdc thong so
chét lugng nude 1a xdy dung sy twong quan vé nguyén nhan -
két qua. Do vay, dé danh gi4 tvong quan giita chat khang sinh
voi thong s6 chat lugng nude thi sir dung phuong phap danh
gia tuong quan da bién 1a can thiét.

Twong quan giita 3 bién ngdu nhién, chit khing sinh véi
2 thong so nuwoc dic trung

Hién nay, da s6 cac nghién ciru vé trong quan da bién giira
khang sinh va thong sd chat lugng nudc chua duoc nghién ciru.
Tinh toan cac hé s twong quan da bién theo phuong trinh (3),
gia st Cip (hodc Ofl) 1a bién phu thudc va cac dir liéu nhom
NH,-N, PO,-P va nhom BOD,, COD Ila céc bién doc lap. D
lleu trong bang 3 duogc su dung dé tinh toan hé s6 twong quan.

He¢ s tuong quan gitra Cip v6i nhom NH . PO

R [tk g 2reatyaryy
cipnp = 1, =

=0,412

0,169 + 0,001 — 2(0,411)(0,036)(0,121)
1-0015

Hé s6 tuong quan giira Cip v6i nhom BOD,, COD:

R = Bt 17~ Ulyalyy (0,000 +0,046 - 2(~0014)(0,199)(0,796) _ 0347
cipch 1-1, 1-0633 '
Hé sb twong quan giita Ofl véi nhém NH . PO
thy 41, - Halyahyy _ [0184:+0000-2(0425)(0008)(0121)
Roinp = = 0432
1-1f 1-0015



Hé s6 tuong quan gitra Ofl véi nhém BOD,, COD:

=0,305

I~ Thatyaty _ (000140025 - 2(-0032)(1158)(07%)
Rones = 1-0633

1- rxy

Két qua tinh toan hé s tuong quan 3 bién ngiu nhién gitra

Cip, Ofl v6i nhém NH,-N, PO,-P, nhém BOD,, COD va so sanh

voi hé sb trong quan glu’a Clp, Ofl véi mdi thong s chat lugng

nude (bang 3), cho thay hiéu qua cua viéc danh gia tuong quan

da bién so v6i tuong quan 2 bién giira khang sinh voi thong s6
chat luong nudc. Cu thé:

H¢ so tuong quan 3 bién ngau nhién giira Cip, Ofl v&i nhom
thong s6 chat lugng nude chi thi 6 nhiém dinh dudng (NH,-N,
PO,-P), 6 nhiém chat hiru co (BOD,, COD) tang lén dang ke )

voi he s6 tuong quan 2 bién twong tmg khang sinh vai thong
s chét lugng nude.

D6i v6i nhom chi thi cho 6 nhiém dinh dudng, hé s6 twong
quan gitta Cip (r_, o) Ofl (r,, ) voi NH-N blen dong khong
dang ké (ty 16 tang "ntho hon 1‘%) nhung tang rat dang ké, tang
vai chyc lan d6i véi PO ,-P (10-50 lan) tuong img.

Su gia tang vé hé sb twong quan gitta Cip, Ofl v6i nhom
thong s6 chi thi cho 6 nhiém chat hitu co (BOD,, COD) tang
dang ké (khoang 25 lan so v6i hé s6 tuong quan giira Cip voi
COD va tang khoang 10 lan gitra Ofl v6i COD). Riéng thong
s6 BOD,, su bién dong vé hé sb twong quan it hon, chi ting
khoang gan 2 14n (74,7-93,0%) tuong Ging.

Nhu véy, du lugng khang sinh Cip, Ofl trong nu6c phu
thudc vao nhom nhiéu thong s6 chét luong nude so voi timg
thong 56, do d6 viée sir dung phuong phép tinh toan tuong quan
da bién cho xay dyung twong quan gitra cac chét khang sinh véi
thong s6 chat lugng nudc 1a phi hop.

Twong quan nhiéu bién, chit khdng sinh véi 3 bién thong
50 nwoc

X¢ét ma trén tuwong quan mot phan gilta khang sinh v6i
thong so chat lugng nudc nhu dugc the hién ¢ bang 3. Sau do,
tinh toan nghich dao ctia ma tran tuong quan (bang 4).

Bang 4. Két qua tinh toan nghich dao ctia ma tran twong quan.

Cip NHN PO P BOD,
Cip 1,221 0,627 0,042 0,194
NH, N 0,627 2213 0325 -1483
POP 0,042 0325 1,223 0,678
BOD, 0,194 -1,483 0,678 2,216

of NHN PO-P BOD,
oft 1275 0,759 0,043 0324
NH,-N 0,759 2343 0329 -1,577
PO,"P 0,043 0329 1,223 0,683
BOD 0324 -1,577 0,683 2,267
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Hé s6 trong quan mot phan gitta ndng do khang sinh véi
nong d¢ nhom NH -N, PO,-P, BOD, c6 thé duoc t1nh toan
bang cach sir dung phuorng trinh (5) va phan mém Excel
[19], sir dung ham hoi quy binh phuong nho nhét (bang 5
va hinh 3) [26].

Bang 5. Tom tat két qua tinh toan hé sé twong quan nhiéu bién
gitra khang sinh Cip, Ofl véi nhém NH,*, PO,*, BOD,.

Théng ké hdi quy (Cip) Théng ké hdi quy (Of)

Hé s6 xac dinh da bién R 0425 0465
He s6 xac dinh da bién binh phuong R2 0,181 0,216
He s0 higu chinh R 0,043 0,002
Sai 56 chudn ude hwong (,.,) 27 174
86 hrng mAu 15 15
05
04
- 03
g 02
S
01
0 -
NHeN POsP BODs NHsPO. BODsCOD NH-PO--BODs

-0.1
M Ciprofloxacin ™ Ofloxacin

Hinh 3. Biéu dién so sanh twong quan giira khang sinh Cip, Ofl
va cac thong s6 chat lwong nwéc séng Sai Gon.

D0i v6i cac thong s6 chi thi cho 6 nhiém dinh dudng,
hé s6 tuong quan nhiéu hon 3 bién (T VAT, ) bién dong
khong dang ké so voi hé sd tuong quan glua khang sinh
va NH,"-N (tang khoang 3,4-8,2% tuong {ing), nhung tang
dang ke s0 voi hé s6 twong quan v6i PO,-P (tang khoang
11-55 14n tuong (mg). So v6i hé sé tuong quan 3 bién ngau
nhién, gilia khang sinh v6i nhom NH-N, PO,-P thi h¢ s6
tuong quan nhiéu hon 3 bién bién dong khong dang ké, ting
khoang 3,3-7,6% tuong ung.

béi véi nhom chi thi cho 6 nhi®m chat hitu co (BOD,,

COD), hé s6 tuong quan gitra khang smh v6i nhom NH -N,
PO,-P, BOD, tang dang ke so voi hé sd twong quan giita
khang sinh v&i cac thong sb chét lugng nudc. Trong tuong
quan cua khang sinh véi BOD, va COD, hé so0 tuong quan
tang dang ké so v6i hé sb tuo‘ng quan gitra khang sinh véi
thong so BOD,, (tang khoang 114-194% tuong ng) nhung
tang khong nh1eu so v6i twong quan 3 bién ngau nhién giira
khang sinh v6i nhom BOD,, COD (tdng khoang 22,5-52,1%
tuong Ung).

o1
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Nhu vdy, mot cach tong thé hé sb twong quan cang ting
khi xét trong tuong quan gitra khang sinh vdi su tang nhiéu
thong so chat lugng nudec.

Nong d6 Cip va Ofl trong nudc song Sai Gon 1a twong
duong, trung binh tir 209 (Ofl) dén 265 ng/l (Cip). Nong do
khang sinh dwoc quan sat cao nhat trong nude 1a Cip, twong
(g 562 ng/l tai khu virc cau Phu Xuan va gan khu cong nghiép
Hi¢p Phudc.

Xét trong cac kiéu twong quan (Pearson va da bién), chi
co tuong quan gitra khang sinh voi thong 50 NH,-N la thay
d6i khong dang ké vai ty 16 ting hé s twong quan <1%. Déi
v6i cdc tuong quan gitra chét khang sinh véi cac thong s chét
lugng nude khac, hé s6 twrong trong quan tang dan theo cac
kiéu quan hé tuong quan: tuong quan 2 bién < twong quan 3
bién ngiu nhién < tvong quan nhiéu hon 3 bién.

Viéc xuét hién néng do khang sinh trong nudc song Sai Gon
va quan hé tuong quan véi cac thong sd chit luong nudce can
dugc quan tam, phai giam sat lau dai du luong khang sinh. Hon
nita, chinh sach va cong nghé k1em soat 6 nhiém khéng sinh
can dugc ap dung dé bao vé ngudn nudc ubng & khu vuc nay.
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