Nghién ciru

ANH HUONG CUA DOC TRONG NUOC SONG PONG NAI
PEN POC TiNH CUA NIKEN LEN DAPHNIA CARINATA VA
DAPHNIA LUMHOLTZI

Mai Quang Tuin
Truong Dai hoc Tai nguyén va Moi truong Ha Noi
Tom tit
Ngoai pH va d¢ cieng thi DOC (dissolved organic carbon) la mét trong ba yéu
16 ¢6 anh huwong lon nhat dén déc tinh cia kim loai nang lén sinh vdt thuy sinh. Tdc
gid c6 nghién citu dnh hwéng ciia DOC dén djc tinh ciia Niken 1én Daphnia carinata,
Daphnia lumholtzi trén mau nude séng Pong Nai. Quy trinh thi nghiém c6 dira theo
hudng dan ciia OECD néiim 2004 vé quy trinh thir nghiém déc tinh cdp doi véi Daphnia.
Poi véi Daphnia carinata, khi DOC trong nuéc séng Pong Nai tang tie 4 dén 6,1 mg/L
thi LC50-Ni ting tir 283 ug/L 1én 432 ug/L, @i véi mau nwée pha DOC ting tir 1,7 dén
22 mg/L thi LC50-Ni ting tir 408 ug/L lén 897 ug/L. Péi véi Daphnia lumholtzi khi
DOC trong nudc séng Pong Nai tang tir 4 dén 15,8 mg/L thi LC50-Ni ting tir 98ug/L
lén 216 ug/L, véi mau nwée pha DOC ting tir 3,8 dén 20 mg/L thi LC50-Ni tang tir
122 ug/L lén 311 ug/L.
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Abstract

Influence of DOC in Dong Nai river water on nickel toxicity to Daphnia carinata
and Daphnia lumholtzi

In addition to pH and hardness, dissolved organic carbon (DOC) significantly
influence on the toxicity of heavy metals to aquatic organisms. This study aims to
investigate the influence of DOC on the toxicity of Nickel to Daphnia carinata, Daphnia
lumholtzi in Dong Nai river water. Experiments were carried out based on OECD
guidelines in 2004 for the acute toxicity testing for Daphnia. Results found that if
DOC in Dong Nai river water increase from 4 to 6.1 ug/L, the LC50-Ni for D. carinata
increase from 283 ug/L to 432 ug/L,if the DOC in mixed water sample increase from
1.7 to 22 ug/L, the LC50-Ni for D. carinata increase from 408 ug/L to 897 ug/L. For
Daphnia lumholtzi, if DOC in Dong Nai river water increase from 4 to 15.8 ug/L, the
LC50-Ni increase from 98 ug/L to 216 ug/L; if DOC in mixed water sample increase
from 3.8 to 20 ug/L, the LC50-Ni increase from 122 ug/L to 311 ug/L.
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1. Giéi thi¢u

Cacbon hitu co hoa tan (DOC), do6i
khi dugc goi la vat li€u hiru co hoa tan
(DOM), la m6t phén loai rong cdc phan tu
hitu co ¢6 ngudn goc khac nhau va thanh
phan trong hé thong thuy sinh. Phan “hoa
tan” cua cacbon hitu co 1a phén loai hoat
dong. Nhiéu nha nghién ctru su dung
thudt ngir “hoa tan” cho cac hop chat dudi
0,45 micromet.
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DOC trong céc hé thdng nudc bién
va nude ngot la mot trong nhiing noi chira
chét hitu co 16n nhat trén tréi dat, chiém
cung mét luong cacbon nhu khi quyén va
1én téi 20% lugng cacbon hitu co. Ngudn
cacbon hiru co hoa tan phu thudc vao phan
nude. No6i chung, cac hop chit cacbon
hitu co 1a két qua ctia qua trinh phan huy
tir cac chat hitu co chét nhu cdy cdi hoic
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sinh vat bién. Khi nudc tiép xuc véi dit
hiru co cao, cic thanh phan nay c6 thé
chay vao song va hd nhu cacbon hitu co
hoa tan.

DOC 1a mot chat bd sung thyc phém,
hd trg sy phét trién cua vi sinh vat va déng
mot vai tro quan trong trong chu trinh
cacbon toan cau thong qua vong lip cua
vi khuan.

POC
DOC

co
cl- Caz+
: mMg?*

Hinh 1: Sw canh tranh lién két ciia DOC
voi kim loai

Do cimg

DOC ciing rat quan trong trong viéc
van chuyén kim loai trong cac hé thong
thuy sinh. Kim loai tao thanh cac phtic
hop rat manh véi cacbon hitu co hoa tan,
do d6 lam giam kha nang sinh kha dung
cua kim loai, hay gidm ddc tinh cua kim
loai ddi vdi sinh vat thily sinh.

Nong d6 niken trong nudc udng
thuong dudi 0,02 mg/l. Trong mot sd
truong hop dac biét, lugng niken xam
nhiém tir cdc ngudn thién nhién hodc do
céc chat cin lang trong cic ngudn thai
cong nghiép vao dat, khi d6 néng do co
thé tang 1én cao hon nita. Luong niken di
vao co thé hang ngay trung binh khoang
0,1 - 0,3 mg, nhung néu an mét sb loai
thuc phém dac biét luong niken co thé
tang lén hon.

Niken cé tdc dung hoat hoa mot
) enzym. Khi bi nhiém doc Niken, céc
enzyme mét hoat tinh, can tr& qua trinh
téng hop protein cia co thé. Cho dén nay,
ngudi ta chura quan sét thiy hién tuong ngd
doc Niken qua duong miéng tir thirc an va
nude udng. Tiép xuc lau dai véi Niken gay
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hién twong viém da va c6 thé xuat hién di
mg & mot s6 nguodi. Ngd doc Niken qua
duong ho hap gay khé chiu, budn nén, dau
dau, néu kéo dai s& anh huong dén phdi, hé
than kinh trung wong, gan, than.

Nghién ctu lua chon Daphnia
lumholtzi va Daphnia carinata 13 nguon
sinh vat thi nghiém. Ho Daphnia 1a sinh
vat thuy sinh thuong dugc cac nha khoa
hoc trén thé gidi lwa chon lam sinh vt chi
thi trong cac thi nghiém vé doc hoc. C6 rat
nhiéu loai Daphnia khac nhau, trong d6
Daphnia lumholtzi va Daphnia carinata
dac trung cho khi hau & Viét Nam.

Daphnia lumholtzi phan bd & Son
La, Hoa Binh, Bic Giang, Bic Kan, Thai
Nguyén, Ha No6i, Hai Duong, Hung Yén,
Nam Pinh, Ha Nam, Hai Phong, Binh
Phudc. V¢ kich thudc thi con cai c6 chiéu
dai tir 3 dén 4,3 mm, con con duc c6 chidu
dai tir 1,6 dén 2,5 mm

Daphnia carinata séng trong ao,
rudng viung dong biang va trung du Viét
Nam. V& kich thudc thi con cai ¢é chidu
dai tr 2, 5 dén 3,5 mm, con con duc co
chiéu dai tir 2,0 dén 2,5 mm.

2. Quy trinh thi nghi¢m va chat
lwong nuée song Pong Nai

2.1. Héa chit thi nghigm

- Dung dich chuan pH 4, 7, 10

- Thire an cho Daphnia: tdo Scened-
esmus, YTC

- Cac héa chat pha COMBO

- CaSO,2H,0 va MgSO,7TH,0 dé
diéu chinh d¢ cung

- NiSO,.6H,0 d¢ diéu chinh ndng do
Niken

- H,S0,, NaHCO, d¢ diéu chinh pH

- DOC duge chiét xuét tir nuéc song
Suwannee, mua cua International Humic
Substances Society
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2.2. Diéu kign thi nghiém

Duea trén quy trinh cua OECD, tac
gid tién hanh thi nghiém véi mét sé diéu
kién chudn héa nhw sau:

Chu ki sang t6i 12h:12h

Nhiét d¢ trong phong thi nghiém: 27
+ 10C

Cuong d6 anh sang: 1.000 - 1.300
lux

Do lap 4 lan/ndng do

Sinh vat thi nghiém: Daphnia
lumholtzi/carinata non (< 24 gid tudi).
Lua chon sinh vat ¢6 tudi tho tir 10 - 18
ngdy tudi dé lam sinh vat bd me. Daphnia
non duge chon ngau nhién duoc cho vio
binh dé 1am thi nghiém

Mau nudc thi nghiém: 4 ml/con, 10
con/cc, twong tmg 40 ml/coc

Diéu chinh ché
luwong nudce

Lay va loc
mau nudc

Thoi gian thi nghiém: 48h

Test tha 7 dai nong d Niken khac
nhau, d9 1ap 02 dé x4c dinh so bo ngudng
Niken trudc khi lam thi nghiém chinh
thire

B tri thém 01 miu dbi ching (miu
nude cit 2 1an, pha ché vdi cung dic diém
vé nhiét dg, pH, d6 cung, d6 kiém, DOC)
giong nhu mau nudc song thir nghiém.

2.3. Cdc buéc tién hanh thi nghigm

Thi nghiém c6 thé chia lam 5 budc
chinh nhu Hinh 2. Bao gdm tir budc thu,
xit Iy mau nuéc, dén diéu chinh chat
lwong nude (diéu chinh DOC, DOC duoc
chiét xuét tir nuc séng Suwannee, cung
cdp boi t6 chirc International Humic
Substances Society), pha thém niken, bt
sinh vat dé tién hanh thi nghiém va doc
két qua khi két thiic thi nghiém

Bit
sinh vt

Két thuc
thi nghiém

Hinh 2: Tém tit quy trinh thi nghiém

* Bude 1: Ldy va loc mdu miede

Nudc song Dong Nai sau khi Iy vé,
duogc suc khi 24/24 gio trong khoang thoi
gian 48 tiéng. Sau d6 nudc duge loc qua
gidy 0,45um. Nudc thu dugce ciing dugce
suc khi lién tuc, dé dam bao mirc oxy
trong nudc.

* Buée 2: Diéu chinh DOC

Nuée sau khi loc s& duoc diéu chinh
vé cac mirc DOC khéc nhau, cu thé gom
4 mtc DOC diéu chinh dy kién la: 2; 5;
10; 20 mg/l bang DOC dang bot cung 1
mic DOC tu nhién cua nudc song. Sau
khi diéu chinh thi suc khi lién tuc trong
24 gio.

Sau khi diéu chinh pH/d6 ctirng/DOC
tién hanh suc khi lién tuc trong 24 gior
nham 6n dinh chat lugng nude, trude khi
bd sung thém niken.

* Buée 3: Bé sung Niken

Sau khi diéu chinh do ctmg khoang
24 gi0, thi bo sung cdc muc Ni khac nhau
dua vao ngudng chét trong cac thi nghiém
trude do, sao cho sau khi thi nghiém c6 it
nhat mgt mirc ndng do < 50% sinh vat con
song va it nhat mt mirc nong do > 50%
sinh vat con song.

Dung dich niken ¢6 néng d6 Ni 10g/1
va 1 g/l d¢ diéu chinh niken

Nudce song sau khi duge do pha Ni
s€ dugc suc khi 24 gio trude khi lam thi
nghiém, dam bao cho ndng 4 Niken
trong mau dong déu va ddm bao nong do
oxy trong nudc du de sinh vat sinh song
tot trong qua trinh thi nghiém.

* Buéc 4: Bt sinh vt

Tién hanh do nhanh cac chi tiéu vé do
ctng, nhiét dg, DO trude khi tién hanh thi
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nghiém va lay cac mau dé dem di phan tich.
Luu y d6 hoa tan cta oxy trong nudc phai
du 16n (>5 mg/1) d€ dam bao sinh vat c6 du
dudng khi trong qua trinh thi nghiém.

Céc con non (<24 gio tudi) s& dugc bat
vao cac binh 16n, c6 dung tich khoang 250
ml, v6i s6 lugng 210 - 260 con/binh. Sau dé
cac con non dugc cho an bang tdao va YTC,
trude khi tién hanh thi nghiém 2 gio.

Céc con non sau d6 s& dugc bit bang
pipets nhua, dung tich 2,5 ml, r6i dua vao
cac binh thi nghiém c6 dung tich 50 ml.
Moi binh bat vao 10 con non, trong d6 cé
chtra 40 ml mau nudc thi nghiém (4ml/
con).

Céc binh sau khi bt du sb luong sinh
vat thi nghiém, s€ dugc boc lai bang mang
nilon, han ché su bay hoi cling nhu anh
hudng bai cac yéu to bén ngoai.

Do lap cho mdi ndng d6 thi nghiém
l1a 4 lan

Sinh vat duoc bat vao cac binh thi
nghi€ém, chira moi truong thi nghiém co
nong dd Niken tur thap 1én cao, d€ han ché
su nhiém Niken giita c4c binh thi nghiém.

* Budc 5: Két thiic thi nghiém

Sau 48 gio, tién hanh dém cac sinh
vat con song va da chét trong cac binh thi

Nghién ciru

nghiém. Sinh vat coi nhu di chét khi né
bat dong, khong con cir dong gi.

Ciac thong sb héa ly ciing s& dugc
do va bao quan dé dem di phan tich trong
phong thi nghiém. Luu y ndng dd oxy khi
két thac thi nghiém phai dam bao DO >
4 mg/l.

* Mau nudc pha

B6 tri thém 01 mau ddi chimg (miu
nudce cat 2 lan dugce pha ché véi cung dac
diém veé nhiét do, pH, d6 ctng, do kiém,
DOC) giong nhu mau nuéc séng thu
nghiém.

Ngoai ra nhém con pha mau nude cé
tinh chat giong nudc song Dong Nai dé
lam thi nghiém dong thoi

Dua trén chat lugng cua nudc song
Dong Nai phan tich trong phong thi
nghiém, tién hanh diéu chinh chét luong
nudc cat hai lan giong nhu chat lugng
nudc song vé do cing, do cung, dd kieém,
DOC.

Do cing cua nudc duge diéu chinh
bang cach do pha thém CaSO,.2H O va
MgSO,.7H,0O, con DOC thi dugc dicu
chinh bang cach cho thém DOC dang bét.

Chat lwong mau séng Pong Nai thi
nghiém c6 dac diém nhu Bang 1:

Bing 1. Chit lwong méu nwéc song Pong Nai ding lam thi nghiém

pH| Na K b cung Zn Al Fe DOC Cr 80>
(mg/L) | (mg/L) | (mgCaCO/L) | (ug/L) | (ng/L) | (ng/L) | (mg/L) | (mg/L) | (mg/L)
710 13 | 094 10 102 | 124 | 963 6,1 8,3 24

Ngoai cac thong so trong Bang 1 thi
cac thong s6 khac nhu Niken, Déng, Chi,
thudc bao vé thuc vat,... déu ¢ dang vét
hodc khéng phat hién dugc (Cd < 0,44
pg/L; Co < 0,64 ng/L; Cr < 0,67 pg/L; Cu
<0,91 ng/L; Pb<-75 pg/L; Zn < 1,1 pg/L)

3. Két qua vé anh huéng ciia DOC
Ién Daphnia

Két qua thi nghiém vé doc hoc,
dugc dua vao phan mém CETIS

(Comprehensive Environmental Toxicity
System), dé xu 1y, tinh toan LC50.

3.1. Két qud cho Daphnia carinata

Cu thé v&i miu nude song Dong Nai,
khi DOC tang tir 4 dén 6,1 mg/L thi LC50-
Ni ddi véi Daphnia carinata tang tir 283
ng/L 1én 432 pg/L, con dbi voi mau nudc
pha khi DOC tang tir 1,7 dén 22 mg/L thi
LC50-Ni d6i v6i Daphnia carinata ting
tir 408 ng/L 1én 897 png/L
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o MAu nurdc séng Bong Nai (1)

o M3u nurde pha (2)
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Hinh 3: Moi quan hé gitta DOC va LC50-Ni trén Daphnia carinata
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Hinh 4: Mbi quan hé giita DOC va LC50-Ni trén Daphnia carinata sau hi¢u chinh

Hinh 3, 4 biéu dién mdi quan hé giita
DOC va doc tinh cua Niken, ta c6 thé d&
dang nhan thdy khi néng ¢6 DOC tang thi
ddc tinh cua Niken 1én Daphnia carinata
¢6 xu hudng giam di, hay ngudng nong
dd LC50 cua Niken tang lén.

Két qua nay phii hop véi céc nghién
ctru da duoc coéng bd vé anh huong cua
DOC 1én sinh vat thiy sinh ctua cdc nha
khoa hoc khéc trén thé gidi.

3.2. Két qud cho Daphnia lumholtzi

O céc thi nghiém vdi cac mic DOC
khac nhau cho thay, khi DOC tang thi doc
tinh Niken giam. Cu thé, d6i véi mau nude
song, khi DOC tang tir 4 dén 15,8 mg/L thi
LC50-Ni d6i v&i Daphnia lumholtzi tang
tir 98ug/L 1én 216 ug/L. Con ddi véi mau
nudce pha khi DOC tang tir 3,8 dén 20 mg/L
thi LC50-Ni d6i véi Daphnia lumholtzi
tang tir 122 pg/L 1én 311 pg/L.
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o M3U nurdc séng Bbng Nai (1)

LCS0 g/l Ni hoa tan
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o MAu nurde pha (2)
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Hinh 5: Mbi quan hé giiva DOC va LC50-Ni trén Daphnia lumholtzi
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Hinh 6: Mbi quan hé giiva DOC va LC50-Ni trén Daphnia lumholtzi sau higu chinh

Hinh 5, 6 biéu dién anh huong cua
DOC dén ngudong doc cua Niken Ién
Daphnia lumholtzi trén mau nudc soéng
Podng Nai va mau nudc dbi chiung. Ta cd
thé thdy khi DOC tang thi doc tinh cta
Niken lén Daphnia lumholtzi giam di, hay
gia tri LC50 tang lén.

Céc két qua thi nghiém cho thiy do
nhay khac nhau gitta Daphnia carinata va
Daphnia lumholtzi. LC50-Ni cua Daphnia
Iumholtzi thip hon nhiéu so v&i LC50-Ni
cua Daphnia carinata khi & trong cung
mot modi trudng chat lugng nudc giong
nhau nhu: pH, d6 cung, DOC,... bi¢u dé

cho thay Daphnia lumholizi ¢6 d§ nhay
16n hon nhiéu so v&i Daphnia carinata.

4. Két luan

Céc két qua thi nghiém, khi thay d6i
ndng 6 DOC trong mau nudc song Dong
Nai, cho thiy rit 15 rang su thay do6i doc
tinh kim loai Niken tdc dong 1én Daphnia
carinata, Daphnia lumholtzi. Khi nong do
DOC tang thi doc tinh cua Niken 1én sinh
vat thi nghiém giam di.

Két qua cua nghién ciru nay mot
lin nita cho thiy vai tro rat quan trong
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ctia DOC ddi véi doc tinh cua kim loai
1én sinh vat thiy sinh, bén canh nhiing
thong s6 quan trong khic (pH, d6 cing).
Tuy nhién, hién nay da sé cac TCVN hay
QCVN lién quan dén quy dinh gidi han
clia cac chét trong moi trudng nudc khong
dé cap dén viéc giam st thong s6 DOC.

Két qua cua nghién ctru nay 1a mot
trong nhitng co so khoa hoc ban dau, 1a
tién dé dé c6 thém cac nghién ctru, nhing
danh gia vé anh hudng cua chét luong
nude dén doc tinh ctia Niken 1én sinh vat
& Viét Nam. Can c6 thém nhiing nghién
ctru vé doc tinh cia Niken 1én céc sinh
vat khic cua Viét Nam, cling nhu nhiing
nghién cuu vé ddc tinh cta cac kim loai
nang khac. Nhitng nghién ctru dé sé la
bang chimg, 1a co so khoa hoc, cung cép
nhitng dir licu doc hoc, dé cac nha khoa
hoc nha quan 1y ¢6 thé tich hop, can cir
xdy dung nhimng quy chuan vé Niken noi
riéng va kim loai ndng nodi chung cho phu
hop véi diéu kién méi truong nudce & Viét
Nam.

Dé viéc giam sat chat luong nude co
hiéu qua, nhat 1a méi truong nudc c6 lién
quan dén kim loai nang, thi cac nha quan
ly cAn b sung thém viéc giam sat chi tiéu

DOC 6 trong cac QCVN c6 lién quan. Vi
viéc tang hay giam ndng d6 DOC, dan t&i
viéc thay ddi kha 16n doc tinh cia Niken
noéi riéng va kim loai nang ndi chung ¢
trong moi trudng nudc.
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