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KEYWORDS metals such as mercury, lead, zinc, cadimi and xyanua were used to assess water
quality. Phytoplankton composition was determined by microscopy

Algal bloom observation, and the phytoplankton density was estimated by using an Improved
Dunaliella salina Neubauer Chamber. Our results indicated that water trophic state is being

eutrophic or hypereutrophic. The “pink-purple water” was caused by the
domimant of the green algae Dunaliella salina. D. salina is pink becaused it
Green algae accumulated very high levels of a carotenoid pigment called B-carotene. To
Pink-purple water better understand the growth and development of the D. salina, more in-depth
studies on environmental conditions regulating the development of D. salina as
well as mass cultured to exploit pB-carotene and glycerol pigments for
aquaculture, pharmaceuticals and dietary supplement are well recommended.
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Ngay nhan bai: 08/7/2021 Hién tuong “Pam nudc mau hong” tai cong sb 6 ¢ xa Tan Hai, huyén Tan
Thanh, tinh Ba Ria - Viing Tau di thu hut nhiéu sy quan tdm tu cac

Ngay hoan thign: 27/8/2022 phuong tién thong tin, truyén thdng. Nghién ctru ndy nhim danh gia chat

Ngay ding: 30/8/2022 lugng modi trudng nudc va tim ra nguyén nhan gay ra hién tuong nay.

Chat luong méi truong nudc duge danh gia thong qua cac chi tiéu nhu

TU KHOA BODs, COD, TSS, NOs, NOy, NH4* va PO4%,... va mot sb kim loai nang
nhu thuy ngén, chi, kém, cadimi va xyanua. Thanh phan loai va mat do

Dunaliella salina phiéu sinh thuc vat (PSTV) duoc xé4c dinh bang phuong phap hinh thai so
Nudc mau hdng sanh va dinh luong bang phuong phap budng dé[’n. Két qua nghién ctu cho
Phat duong thay, moi truong nudc dang bi phi dudng hod rat nghiém trong. Mau hong

7 trong nuéc la do sy phét trién qua mirc cua tao luc Dunaliella salina. Can
Tao luc c6 cAc nghién ctru sau hon dé hidu 1o hon quy luat phét trién, céc didu kién
Tao no hoa mbi truong chi phdi, tir d6 co giai phap phi hop dé sir dung, khai théc phuc
vu phét trién kinh té xa hoi.
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1. Giéi thiéu

DPam chtra nude trudc cong s 6, x4 Tan Hai, huyén Tan Thanh, tinh Ba Ria — Viing Tau, c6
dién tich khoang 10 ha, 13 noi diéu tiét thuy loi dung dé xa 1ii vé muia mua, ngan man xam lan dat
ndng nghiép cho dia phuong. Pam ciing 13 noi nhan nudC Xa thai cua cac nha may ché bién hai san
tir hang chyc nam qua. Mot vai nam tro lai day, vao cudi moa kho (thang 3-4 hang nam), thuong
xay ra hién tuong nude trong dam chuyén sang mau hdng - tim, nhiéu nguoi goi la hién tuong
“Pam nudc mau hong” [11, [2].

Di c6 mot vai két luan trude day tor mot s6 co quan chuyén moén va “thu pham” duoc cho la
nudce thai 6 nhiém tir cac nha may che bién hai san gan do6 chay ra ddm, tao nén hién tuong “tao nd
hoa”. Theo két qua diéu tra cia mot sd nghién ctru trude day, nguyén nhan dam nude chuyén sang
mau hong tim, 1a do vi khuan lam—Planktothrix rubescens phat trién manh trén bé mat nuéc, nhém
vi khuan lam con c6 kha ning sinh doc t6 gay doc cho sinh vat, con ngudi va hé sinh thai [3], [4].
Trén co s& d6, nhiéu trang thong tin bao chi va cac phuong tién truyén thong da dang tai cac két
luan nay.

O nhitng thuy vire nuéc man bi & nhidm, nguyén nhan gay nén hién tuong mau hong thuong la
do sy phé trién qua muac ciia mot sb loai thuc vat pha du nhu Dunaliella salina [5], [6]. Té bao tao
D. salina mang ca 2 loai sac t6 1a chlorophyll mau luc lap va carotenoids, chu yéu l1a beta-carotene
(B-caroten) mau hong - do [5]-[8]. O diéu kién binh thuong, té bao D. salina c6 mau xanh lyc vi
chlorophyll chiém wu thé. Diéu dic biét cua loai nay nhu tén goi cia né 1a loai wu mudi (halophile
hay salina), loai nay dac bi¢t phat trién manh trong diéu kién moi truong phu dudng cong véi khi
6 ham lugng muoi cao, moi truong nudc tu dong trao d6i kém va cuong do anh sang manh [6],
[9]. O diéu kién nay, té bao D. salina c6 kha ning tich luy mét luogng 16n sic t p-caroten lam cho
té bao c6 mau héng - tim [9]. Trén thé gisi, cho dén nay ¢ khoang hon 10 truong hop ho/dam
nuéc man ghi nhan ¢6 sy phét trién manh cua D. salina 1am cho nuéc trong ddm/hé ¢6 mau hong.
Ngoai D. salina, mot s6 nhém vi khuan va ¢ khuan mang sic té carotenoids ciing s& déng gop
thém mau hdng cho méi truong nudce [5], [6]. O Viét Nam, hau nhu chua c6 nghién ciru ndo lién
quan dén vén dé nay.

Tir ngay 24 thang 3 dén dau thang 4/2021, hién tuong “Pam nude mau hdng” tai céng sb 6 lai
tai dién, dac biét thu hat nhidu sy quan thm ciia cac co quan chirc ning va cac phuong tién théng
tin, truyén thong. Cac co quan chirc nang ciing di vao cudc xac dinh nguyén nhan. Mot sé doanh
nghiép bi dinh chi hoat dong do c6 hanh vi xa thai ra ddm nudc khong dung quy dinh va bi xtr phat
Vi pham hanh chinh trong linh vuc bao vé méi truong. Mac du vay, nguyén nhan gay ra hién tuong
nay van chua duoc lam séng to, gay ra nhiéu tranh ci va bire xtc cho chinh quyén va nguoi dan ¢
khu vuc nay va lan can.

Dé lam sang to va co thém thdng tin khoa hoc, ciing nhu tra 1oi cac cau hoi lién quan, ching toi
da tién hanh khao sét truc tiép, thu mau nudc va mau phiéu sinh thuc vat nhdm phan tich va danh
gi& ky hon va tim ra nguyén nhan gay ra hién tuong nay.

2. Phwong phap nghién ciru
2.1. Khdo sét thu mau

Mau nuée dugc thu tai khu vue nuée ¢6 mau hong & Bam chira nudce trong cdng sé 6 (Hinh 1)
bang can nhyua 2-L vao ngay 02/04/2021, mau duoc thu bang céach 1ay truc tiép mau nudc trén tang
mit & do sdu 2040 cm. Mau duoc bao quan & nhiét d6 thudng trong diéu kién ram mat va mang
vé phong thi nghiém trong ngay. Cac thong sé d6 pH, oxy hoa tan (DO), d6 min duoc do bang
may WTW-3320, (WTW, Duc), d6 trong duoc do bang dia Secchi.

M3u phan tich cac thong s6 BODs, COD, TSS, DO, NOs, NO2, NH,* va PO, florua, clorua,
asen, thuy ngan, chi, kém, cadimi va xyanua duoc thu trong can nhua 2-L va bao quan lanh cho
dén khi phan tich. Phuong phép 1y mau, bao quan mau va xir ly mau theo TCVN 6663-1:2011
(1SO 5667-2:2006), TCVN 6663-3:2003 (1ISO 5667-3:1985).
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2.2. Phan tich mdu phiéu sinh thuc vt

Trong phong thi nghiém, mot phan mau dugc ¢b dinh va quan sat trén kinh hién vi Olympus U-
LLH100-3, Nhat Ban dé xac dinh cac loai phiéu sinh thuc vat wu thé. Mat do té bao duoc dinh luong
bang phuong phap budng dém Neubauer counting chamber.

Ngoai ra, 10 mL mau dugc ¢b dinh bang formaline va ly tam 10 phdt & 3000 vong/phit dé 1am
tiéu ban chup hinh/anh cac loai phiéu sinh thuc vat. Cac mau vat dugce luu giit & phong thi nghiém
cua Phong Cong nghé va Quan Iy méi treong, Vién Sinh hoc nhiét déi, Vién Han I1am Khoa hoc
va Cong nghé Viét Nam.

2.3. Phan tich cac thong sé hod ly

Nong d6 BODs dugc phan tich theo tiéu chuan quéc gia TCVN 6001-1:2008; COD duoc phan
tich theo tiéu chuan Viét Nam TCVN 6491:1999; phan tich NOs theo phuong phap TCVN
6180:1996; NO2', NH,* va PO4* dugc phén tich theo phwong phap chuan cia SMEWW [10], trong
d6 NH4* duge phan tich theo phwong phap chuan SMEWW 4500NH4*; NO;™ theo phuwong phap
SMEWW 4500 NO, B:2012; PO,* theo phuong phap SMEWW 4500PO,*. Ham lugng TSS, duoc
phén tich theo phuong phap SMEWW 2540D.

Ham lugng florua, clorua dugc phan tich theo phuong phap cia TCVN11875-2017. Ham lugng
cac kim loai nang asen, thuy ngén, chi, kém, cadimi va xyanua dugc phén tich theo Tiéu chuan
qudc gia TCVN 6496:2009 (ISO 11047 : 1998).
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Hinh 1. Piém thu mau ¢ Pam chira nwéc trong cong so 6
¢ xa Tan Hai, huyén Tan Thanh, tinh Ba Ria — Viing Tau
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3. Két qua va ban luan
3.1. Thanh phdan loai va mdt dé phiéu sinh thgec vt

Két qua do d6 man trong nudc 1a & muc 33-34%o, thong sd do trong do bang dia Secchi 1a 3-5
cm. Diéu nay cho thay do man trong dam khé cao. Két qua khao sat thanh phan loai phiéu sinh
thuc vat trong mau cho thay su hién dién cha yéu cua vi tao luc |a loai Dunaliella salina (Hinh 2),
ngoai ra ciing c6 mot s rat it cac nhom phiéu sinh thyc vat khac gém vi khuan lam (Pseudanabagena
sp.) va mot sb loai tao silic nhu Coscinodiscu'sr P R
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Hinh 2. Anh chup lodi Dunaliella salina. Thieéc ti 1é: 20 pm

Loai Dunaliella salina (D. salina) thudc nganh tao luc (Chlorophyta), b6 Chlamydomonadales,
ho Dunaliellaceae. Té bao c6 dang hinh cau, hinh trimg, hinh qua, kich thudc té bao rong khoang
3-5 um, dai khoang 610 pm, véi 2 roi ¢ dau c6 chiéu dai bang nhau (Hinh 3).

Két qua dinh lugng cho thdy mat do cua loai Dunaliella salina trong mau nudéc rat cao, dao
dong vao khoang 110 x 10* té bao/mL (twong dwong 1,1 ti t& bao/lit nudc). Quan sat dudi kinh
hién vi mau thu ngoai tu nhién cho thay té bao D. salina xuat hién day dac trong mau (Hinh 2)
chiém hon 99%. Tuy nhién, do kich thudc cia té bao kha nho nén khé phét hién té bao D. salina
duéi kinh hién vi ¢ d6 phong dai thong thuong. Mat do té bao cua cac nhém vi khuan lam va vi
tao khac khong dang ké (<1%).

3.2. Cac thdng sé hoa ly

Bang 1. Két qua do chdt heong nwdc tai dam chira nwéc ¢ cong sé 6 so Vi tiéu chuan B2.
Cac thdng sé va gia trj in ddm la viot tiéu chudn B2

STT Théng sb Tiéu chuin B2 (mg/L) Gia tri do (mg/L)
1 pH 5,5-9 7.1
2 BODs 25 117
3 COD 50 460
4 TSS 100 518
5 DO >2
6 NH4* 0,9 31
7 NOs 15 41
8 NO2 0,05 2,5
9 PO 0,5 6,4
10 Florua 2 1,08
11 Clorua - 18588
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Gia trj céc thong so do dac tai dim chira nuéc & cong sb 6 va dinh mac theo Quy chuan ky thuat
qudc gia Ve chat luong nuéc mat [11] loai B2 (sir dung cho giao thong thuy va cac muc dich khac
Véi yéu | cau nudéce chat luong thap) duoc trinh by ¢ bang 1. Céc thong s6 BODs, COD, TSS va cac
thong s6 vé dinh dudng nhu NOz", NO2, NH,* va PO.% déu vuot quy dinh cho phép cua chat lwong
nudéc loai B2.

Theo tiéu chuan cua t6 chiac Organization for Economic Cooperation and Development
(OECD) quy dinh, méi truong nudc dugc xép vao loai phu dudng hoa khi ham lwong tong nito
(TN) > 1,5 mg/L va tong phosphor > 0,035 mg/L [12]. Két qua do cac thong s6 do man khoang 33
- 34%0, NO5 (4,1 mg/L), NO; (2,5 mg/L), NH4* (31 mg/L) va PO* (6,4 mg/L) vao ngay 25/3/2021
cua Trung tdm Quan trac Tai nguyén va Méi truong, Ba Ria - Viing Tau cho thdy méi trudng nudc
tai dam chira nudc & cdng sb 6, x& Tan Hai, huyén Tan Thanh, tinh Ba Ria - Viing Tau, dang bi
phu dudng hoa rat nghiém trong (siéu pha dudng).

3.3. Nguyén nhan gay ra hi¢n twpng “Pam nwéc mau hong”

Vao thoi diém moa kho cudi thang 3 va dau thang 4, nang nong lam nude trong dam béc hoi va
muc nudce tut giam giap cho d6 mudi ting cao (& muc 33 - 34%o so voi do man cua nudce bién &
cac vung lan can chi & mic 25 - 28%o), tao diéu kién khic nghiét hon, 1am cho cac loai vi ta0 va vi
sinh vat khac bi suy giam mat do, mot s6 bi chét di, nguoc lai tao diéu kién thuan loi thém cho D.
salina phat trién manh.

Té bao tao D. salina mang ca 2 loai sic t6 la chlorophyll mau luc lap va carotenoids, chu yéu la
beta-carotene (B-caroten) mau hong - do [7]. O diéu kién binh thuong, té bao D. salina c6 mau xanh
luc vi chlorophyll chiém wu thé. Piéu dic biét cia loai nay nhu tén goi ctia n6 1a loai uu mudi
(halophile hay salina), loai nay déc bi¢t phat trién manh trong diéu kién méi trudng phu dudng, cong
v6i khi c6 ham lugng mudi cao, méi truong nuac ti dong trao doi kém va cuong d6 anh Sang manh.

D. salina thich nghi dwoc & diéu kién mudi cao bang cach tich luy mot lwong 16n sic to B-
carotene trong ni bao nhu mot chét bao vé té bao va chong oxy héa. O diéu kién nay, ngoai -
carotene, té bao D. salina ciing dong thoi san xuat va tich luy glycerol la chat dong vai trd nhu mot
chat diéu hoa gilp can bang ap suat tham thau voi ham luong mudi cao bén ngoai va bén trong té
bao [8]. B-caroten ciing hoat dong nhu mét bo loc dé bao vé chét diép luc trong té bao cua ching,
gan gidng nhu mot cap kinh ram dé bao vé té bao va diép luc ciing nhu hd tro qué trinh quang hop.
Khi té bao tich luy mot lugng 16n sic to B-caroten lam cho té bao c6 mau hong -tim (Hinh 3A, B,
C), cong véi mat do té bao day dac trong nude lam cho nude xung quanh né c6 mau hong (Hinh

Hinh 3. Mau sac cua té bao tao Dunaliella salina ¢ cdc giai dogn phat trién khac nhau [9].
~(A) Te bao c6 mau luc do chira nhieu sac to chlorophyll; (B) Te bao ¢ mau hong nhat khi
bat dau tich luy sac to p-caroten; (C) Té bao ¢ mau hong - tim khi tich luy nhiéu sac to f-caroten

D. salina thich hop dé san xuat va thu sinh khéi B-caroten, vi nd cé thé san xuat ra téi 14% p-
caroten so vai trong luong kho trong té bao. N6 ciing sinh ra mot lugng 16n glycerol (6 nong do
muoi cao), protein va mot lwong nho a-carotene, lutein va lycopene [9].
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Khéc véi cac truong hop né hoa do vi khuan lam chu yéu ¢ cac hd nuéc ngot, hoic thuy triéu
d6 do su no hoa cua tao silic, tao hai roi (tao giap) ¢ bién. Su no hoa cua vi khuan lam thuong cé
mau lam - lyc, ciing c6 truong hop ghi nhan mau hang - tim, nhung dic diém chung cua vi khuan
lam n hoa va thuy triéu do 1a thuong tao vang va mau chi xuét hién trén bé mat nudc (Hinh 4C,
D), do trong té bao cua cac nhoém nay c6 nhiéu khdng bao khi, nén dé dang néi Ién mat nudc va
dugc gio lua lai thanh cac vang/tang trén mat nudc hoac trdi dat vao bo. Vi Iy do d6, mat nudc
thudng c6 vang va tao thanh nhiéu khu vuc ¢6 mau dam nhat khac nhau (Hinh 4C, D). Nguoc lai
vi tao luc D. salina trong té bao thuong khéng c6 khdng bao khi nén té bao khdng néi 1én mat
nudéc, do d6 khi D. salina bung phét thi khong tao vang trén mit nuéc ma phan bd déu trong nudc
lam cho ca hd nudc (tir trén mat xudng dudi day) c6 mau hong - tim (Hinh 4A, B).

T

s

Hinh 4. (4, B) Nuéc mau hong do D. salina (anh: Ngd Xuan Quang). (C) Vi khuan lam né hoa
mau lam -luc 6 hé Dau Tiéng (anh: Pham Thanh Luw); (D) Thuy triéu do [13]

3.4. Anh hwéng d@én sinh vit va con ngwoi

Ban than cua té bao tao luc D. salina khi con séng khong sinh mui hoi. C6 nghia 1a mui hoi
khéng sinh ra tir tao D. salina. Nguyén nhan gay mui héi trong dam cé thé 1a do nuéc thai chua
dugc xir 1y. Mui hoi da hién dién & khu vuc nghién ctiu trude khi c6 “nuéc mau hdng xuat hién”.
MUi hdi tir nuée thai dwoc sinh ra tir nhiéu nguén goc khac nhau nhu: Do nudéc thai sinh hoat tir
cac ho dan, nudce thai cdng nghiép tir cac nha may, xudng san xuat 1an can,... ngay tir khi mai xa
thai da c6 mui hoi. Mui héi dugc phét sinh tir cac qua trinh phan huy chat 6 nhiém cua vi sinh vat.
Trong diéu kién ky khi, thiéu oxy khong khi, dic biét 12 & ting day, trong bun/tram tich thi qua
trinh phan hay ki khi thuong chiém wu thé. Khi d6, cc vi sinh vat ky khi trong bun hoat dong phan
huy cac chat & nhidm trong nudc lam san sinh ra H,S, CHa, NH4, SO2, NO,,... gay bc mui kho
chiu. Bén canh d6, nhu da dé cap o trén, khi tao D. salina chét di s& phat sinh mét lwong 16n chat
hitu co 1am ting cudng qua trinh hoat dong ciia cac vi sinh vat ¢ trim tich day dan dén sinh ra thém
cac mui hoi trong nudc.

Ngoai ra, t& bao tao luc D. salina khong sinh doc t6, nhu vay ¢d thé noi “mau hdng trong nudc”
& Dam chira nude trong cong sé 6, x& Tan Hai, huyén Tan Thanh, tinh Ba Ria — Viing Tau la khong
gay anh huong xau dén sinh vat va con nguoi. Nguoc lai, mau hong do D. salina phat trién manh
trong nudc 1a ¢d loi cho sinh vat va con nguoi, do sinh ra mot lwong 1on sic td B-carotene, 1a hop
chat c6 ich cho sinh vat va con nguoi néi chung.
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Séc t6 hong B-caroten ¢ tao D. salina |a chat c6 loi cho con ngudi, gitp loai bo cac gbc ty do
dé chdng lai céc tac nhan bat loi, 1am giam muc do peroxy hoa lipid va bat hoat enzym, do dé gitip
cac enzym trong ndi bao hoat dong on dinh [14]. Ngoai ra, p-carotene con c6 tac dung tich cuc doi
Vvéi trao d6i chat noi bao, dap g mién dich va bao vé Chéng lai céc tac nhan ung thu. Nhiéu nudc
trén thé gisi da nudi cay D. salina thuong mai dé san xuat p-carotene [9], [15], [16].

Tuy nhién, ngudn nude trong dam 1a nudc thai tir cac nha may ché bién thuy hai san ciing voi
cac kim loai nang nhu Asen (két qua quan tric ciia Trung tm Quan trac Tai nguyén va Méi truong,
Ba Ria Viing Tau 1a 0,1565 mg/L) cong véi cac chat 6 nhidm hiru co khac tir nudce thai, cung voi
cac khi ¢ mui héi (HzS, CHa, NH4, SO2, NO,,...) sinh ra do vi sinh vat hoat dong trong nudc thai
I ngudn gay 6 nhidm va anh huong tiéu cuc cho sinh vat va con nguoi. Ngoai ra, khi ham luong
chét & nhiém cao trong nudc thai, cac vi sinh vat hoat dong manh thuong lam ham lugng oxy hoa
tan giam thap co thé gay chét & cac nhom dong vat 16n khac nhu: c4, tom, cua, dong vat hai manh

. Khi @6, néu ngudn nuéc bi xa ra khu vuc 1an can hoic do mua 16n 1am tran ra khu vuc 1an
can s& gay 6 nhiém va c6 thé 1am chét tém ca ¢ cac long bé cua cac ho dan & khu vuc nay.

4. Két luan

Hién twong nuéc mau hdng & Bam chira nuéc trong céng sé 6, x& Tan Hai, huyén Tan Thanh Ba
Ria - Viing Tau 1a do sy phét tricn manh cua tio luc D. salina, 1am cho mat d té bao ting cao, dong
thoi trong té bao tich lug mot lugng Ion sic to B-carotene, sic td nay c6 mau hong d6 1am cho nudc
trong dam c6 mau hong. Diéu kién méi trudng thuan loi cho D. salina phét trién manh va tich luy
nhiéu sic t p-carotene 1a @6 man cao, anh sang manh va dinh dudng trong nudc nhiéu.

Nuéc mau hong do tao luc D. salina khong sinh ra doc t, khong gay anh huong cho sinh vat
va con nguoi, nguoc lai loai tao nay la loai cé ich duoc céc loai thuy sinh vat sir dung nhu 1a mot
ngudn thirc an. Tuy nhién, do ham lugng cac chat 6 nhidm tich luy trong nuéc va trong tram tich
trong thoi gian dai 1am cho céc vi sinh vat ky khi hoat dong manh dan dén phat sinh cac mai kho
chiu va c6 thé gay anh huéng dén sic khoé con ngudi néu tiép xtc lau dai.

Do d6 can c6 bién phap cai tao méi trudng trong dam dé giam thiéu mui hdi bang cach ting
cuong cac bién phap kiém soat va quan ly cac ngudn nudce thai quanh ¢am, dong thoi tang cuong
qua trinh trao doi nudce véi bén ngoai.
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