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Tém tit: Nghién ciru da tién hanh dénh gid hién trang chat lvong moi truong khong khi abi véi
sol khi sinh hoc (vi sinh vét, bao gdm vi ndm va vi khuin), cic yéu t6 moi truong, hoat dong con
ngudi anh huong dén mat do cia chiing tai cdc diém do phan bé theo thoi gian. Tong s6 1.344 mau
vi ndm va vi khuén da duoc thu thap tai 4 diém (dai dién cho 4 khu vyc bao gobm khu cong vién,
nong thon, dén cu, va giao thong) trén dia ban Tp. Hb Chi Minh. Cic mau sol khi, nhiét do, d6 am,
d6 roi sang tu nhién, tdc dd gié duoc quan tric dong thoi vao mua mua (9/2015) va mua kho
(4/2016). Két qua cho théy 6 nhiém sol khi sinh hoc vao mila khd cao hon miia mua va c6 mat do
cao nhit tai hai dia diém thudc khu vuc ndng thén va dan cu. Day la déu hiéu canh bdo cho théy
khu vyc nay cé nguon gdy bénh, anh huong dén stc khoe con ngudi va dong - thyc vat. Nghién
ctru cling cho thdy can c6 thém céc bang chimg khoa hoc chimg minh mdi quan hé gilta 0 nhiém
sol khi sinh hoc trong khong khi voi sirc khoe cong dong, qua d6 dua ra cic khuyén cdo, cdc
pnuofng dn giam thiéu mat do vi sinh vat tai cac dia diém nhay cdm nhim dam bao strc khoe cong

dong dan cu.

Tur khoa: Sol khi sinh hoc, Vi ném, Vi khuén, Mbi truong khong khi, Tp. HCM.

1. Mé dau

Van dé 6 nhiém khong khi boi chi tiéu vi
sinh vat (VSV) ludn gén lién véi cic hoat dong
nhan sinh. Tuy vdy, tiéu chuan vé VSV trong
khong khi ciing nhu quy chuén VSV trong méi
trudng séng hién chua dugc ban hanh tai Viét
Nam. Vi sinh khong khi hay con goi 1a sol khi
sinh hoc (bioaerosol) 1a mot trong nhung nguon
gdy bénh, lay bénh nhanh chéng [1] va rat d&
tdac dong dén con nguoi, dic biét trong diéu
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kién moi truong ty nhién néng va am nhu &
nuéc ta [1-4]. V6i cac khu vuc dd thi, thanh
phé H6 Chi Minh (Tp.HCM) 1a noi tap trung
mat d¢ dan cu dong voi gan 8 tricu dan [2], ¢

nhiéu “diém néng” vé 6 nhiém méi trudng, keo
theo d6 12 tinh trang 6 nhiém moi trudng khong
khi dac biét do hoat dong cong nghi€p, giao
thdong trong dleu kién néng am nén thudn loi
cho su phat trién cta vi sinh vat (VSV) trong
khong khi. Tuy nhién, hién chua c6 cdc nghién
ctru vé sol khi sinh hoc ¢ Viét Nam néi chung
va tai Tp.HCM néi riéng. Chinh vi vay, nghién
ctru nay 1a mot huéng nghién ctru rit méi trong

linh vuc 6 nhiém khong khi va stic khoe con
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nguoi. Két qua nghién ctru s& cung cdp céi nhin
moi vé hién trang sol khi sinh hoc, xdc dinh
mirc do & nhiém VSV trong khong khi va bao
v¢ strc khoe cua cu dan.

2. Phwong phap nghién ctiru
2.1. Vi tri thu mdu

Nghién ctru tién hanh thu miu véi thoi gian
nhu duoc thé hién qua bang 1, tai 4 diém c6 dic
trung vé ngudn tic dong va yéu td sinh hoat
khac nhau. C4c vi tri bao gom:

(1) Théo Cam Vién: Khu vuc Thao Cam
Vién dai dién cho vi trf tram nén, dugc coi 1a 14
phdi xanh ciia Tp.HCM véi dién tich 2,5 ha va
dugc bao phu boi nhitng than ciy rgp bong mat
nén it chiu anh hudng ciia cic hoat dong séng xung
quanh. Pay Ia diém quan tric moi trudng khong
khi nén duoc thiét 1ap tir nam 1992 ctia Tp.HCM.

(2) Nga tw Dinh Tién Hoang - Di¢n Bién
Phii: 1a cua ngd cua Tp.HCM va dugc xem la
vi tri tdc dong boi ngudn thai tir hoat dong giao
thong. Mat do va luu lugng giao thdong ludn &
miic cao, tao nén diém néng ciia thanh phd.
Muc d§ 6 nhiém khong khi ciing & mirc cao nén
day 1a diém quan tric mdi truong khong khi tic
dong dugc thiét 1ap tir nam 1992 ciia Tp.HCM.
Vi trf do dugc dat trén via he, cach 18 duodng luu
thong khoang 1 mét.

(3) Khu didn cw: nghién cuu nay lya chon
khu dan cu ¢ Quéan 5, Tp.HCM. Pay la diém
duoc lya chon lam vi tri tram dbi chung, noi c6
nhitng dic diém lién quan dén sinh hoat cua
cong dong.

(4) Khu vuc nong thon: khu vuc Quan 12
Tp.HCM dugc lya chon nhu tram xu huéng dé
tién hanh thu mau. Pay l1a diém véi dic trung
c6 cdy xanh nhung chidu cao cdy thip hon

TCV, mat d6 dan cu thua hon & KDC, ¢6 hoat
dong chan nudi, dbt rac.

Két qua duoc tién hanh phan tich theo vi tri
va theo nhom thoi gian trong ngay lam viéc
(thir 2 d&én thir 6) va thoi gian cudi tuan (tht 7,
chd nhat) tai phong thi nghiém Sinh hoc Moéi
truong cua Khoa Mo6i truong va Tai nguyén,
DPai hoc Nong Lam Tp.HCM.

2.2. Phuong phdp phan tich

Nghién ctru nay tién hanh thu miu MM
(09/2015) va MK (04/2016) cia Tp.HCM véi
céc thong s6 co ban: mat do VSV (ném Soi, vi
khuan), CO,, nhiét d6, d6 am, do roi, toc do gio,
mat d nguoi, cac hoat dong cling nhu dic diém
dic trung tai viing do dac. Viéc thu mau VSV
duoc 13p lai 3 1an cho 1 mdi gio thu mau (7, 11,
15, 18h). Thiét bi thu mau chu dong bang cich
dung bom hut dong khi bén ngoai, chia nhd
dong khi bang E6 Microbial Impactor. Dong
khi (lyu tdc 28,3 it/ phiit) va dap 1én trén bé
mat dia c6 chtta agar (logi agar chuyén dung
cho vi nam va vi khudn hiéu khi). Tong sb mau
agar diing cho thu mau VSV Ia 1.344 mau cho
toan bd nghién ctru (2 mia * 4 lan/ ngay * 3
mau/ lan * 2 logi (vi ndm va vi khudn) * 28
ngay/ mia). Mau VSV sau thu thap, duoc tién
hanh nudi cdy, dém miu trong 1, 2, 3 ngay
twong tu nhu nghién ctru ¢ trude tai Iran [1, 3],
A rap Saudi [4], va Théi Lan [5]. Luong VSV
duoc tinh b?ing cong thuc (1) [6]; Trong 86:

A: tépg $0 Vi sinh vat trén 1 1?13 khi (CFU/n?),

a: so luong khudn lgc dem dyoc trén dia
Peptri; )

q: luu luong khi cua thiet bi thu (I/phit); t:
Thoi gian thu mau (phiit).

1000
q ®t (1)

A=ax
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Bang 1. Vi trf, vai tro va thoi gian thu mau nghién ciru

Thoi gian

Diém quan tric Ky hiéu  Vai trd thu mau ;l;lllllotlrglllen; 3y (1)
‘ (ngay/ moi mua) g ngay

Thao Cam Vién TCV DPiém nén 7 7,11, 15,18

Ngi tu Pinh Tién R an

Hoang - Dién Bién Ph GT Dl,em tdc dong 7 7,11,15,18

Khu dan cu KDC Df)j chung 7 7,11, 15,18
Nong thon NT biém xu huéng 7 7,11,15,18

3. Két qua va thao luan Muia mua 2015:

3.1. Mat do vi sinh vat va cdc yéu 16 moi truong
theo khong gian

Hinh 1 cho thiy mat d6 vi nAm (VN) va vi
khuén (VK) ¢6 sy khdc nhau gifra hai mua; va
mat d60 VN - VK vao mua kh6é (MK) cao hon
so v6i mua mua (MM). Tuy vay, tai diém GT
lai ¢6 xu thé nguogc lai. Vao MK, thoi diém
ning néng, con ngudi cé xu hudng tim dén
nhung noi ¢6 vi tri thoang mat dé nghi ngoi,
trdnh néng dic biét 1a noi c6 nhidu tdn ciy
che phu. Tuy nhién, néu nhitng noi nay gan
v6i ao hd, noi c¢6 diéu kién am thap lai 1 noi
tao diéu kién cho VSV (VK va VN) phit trién
véi mat do cao nhu cdc diém tai TCV va NT.
Tai khu vuc GT, vi day la khu vuyc tdp trung
phuong tién tham gia GT dong dic dan dén
luong ngudi cao nhung tai vi tri thu mau 12 vi
tri dudi troi ning néng ma vao MK thi do roi
s€ cao hon MM [1, 3-5, 7, 8]. B0 roi mang tia
UV gay trc ché bao tir VSV, cong thém diéu
kién d6 am thap, nén nhiét d6 cao (33,46 +
3,23 °C va 35,58 + 3,29 °C; tuwong tng trong
MM va MK) khong thuén 1gi cho su séng va
phit trién nén lugng VSV trong MK lai thp
hon MM. Viao MM xuit hién nhitng con mua
16n din dén viéc rua trdi cdc hat bui trong
khong khi (noi ma VSV khéng khi chii yéu
bdm vao va hdp thu dinh dwong) dan dén
lugng vi khudn va vi ndm giam so voi MK [1-
4]. Cu thé qua cic két qua tong hop theo mia
nhu sau:

+ VN: NT (7844628 CFU/m’) > KDC
(392115 CFU/m’) > GT (315£97 CFU/m’) >
TCV (307+103 CFU/m’).

+ VK: KDC (1333£1560 CFU/m’) > GT
(13124403 CFU/m’) > NT (6184393 CFU/m’)
>TCV (568272 CFU/m’).

Mua khd 2016:

+ VN: TCV (1873£2203 CFU/m’) > NT
(91841236 CFU/m’) > KDC (4734246
CFU/m’) > GT (1624119 CFU/m’) .

+ VK: NT (21824962 CFU/m’) > KDC
(13794506 CFU/m’) > TCV (1138+1065
CFU/m’) > GT (7694562 CFU/m’).

Khi so sinh v&i cdc két qua khéc, vi tri
GT vao MK c6 mat do VK (769+562
CFU/m’) va VN (162119 CFU/m’) cao hon
lwong VK va VN & khu vuc GT Bangkok
(Thai Lan) lan lugt (406,8+302,7 CFU/m’) -
(128,9489,7 CFU/m’) [5] béi xung quanh khu
vuc vi tri do GT tai Tp.HCM c6 cac ctra hang
ban d6 in ven dudng 1am gép phan ting cao
luong VN va VK.

Két qua cho thay mat d6 VSV & KDC cao
nhat vao MK ¢6 mat d6 VK (1379 CFU/m’);
VN (473 CFU/m®) thdp hon KDC thudc khu
vuc Helwan (Ai Céap) c6 mat do VK (1414
CFU/m’) - VN (590 CFU/m’) [6]. Diéu nay
c6 thé giai thich dya vao nhiét d¢ cao va khd
néng cua ving Helwan so voi viing néng 4m
cua Tp.HCM nén sol khi sinh hoc khong phét
trién. M4t d6 VSV tai TCV cao nhit vio MK
v6i VK ¢ mirc 1138 CFU/m’ trong khi d6 VN
dat toi 1873 CFU/m’ thdp hon két qua do dat
tai Lal Bagh Botanical Gardens (Bangalore,
An D9) [8] voi (VK = 1414 CFU/m’, VN =
2812 CFU/m?). Tai khu vuc NT, sb luvong VK
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vao MK va MM lan luot (21824962 CFU/m”)
- (6184393 CFU/m®) déu cao hon rat nhiéu so
voi NT ving ban khd han & An b6 1a 16+3
CFU/m’ [7]. Piéu d6 mét lan nita cho thiy
am do 12 mot nhan td can thiét cho su phat
trién cuia cdc sol khi sinh hoc.

3.2. Mat do vi sinh vt va cdc yéu 16 moi truong
theo thoi gian

Mat d9 VSV tai diém GT (hinh 2, 3) ¢6 xu
hudng cao vao Iic 18h va 7h. Day 1a thoi diém c6
mat d6 mat do phuong tién tham gia giao thdng
cao, nhiét do thap, do 4m cao, didc biét nhiét do
chénh 1éch gifra mat dat va trén khong khi tao
hién twong dbi luu, nén toc do gié ting kha ning
phét tin VSV 16n va cuong d6 anh sang thip nén
luong VSV bi tiéu diét ciing khong cao. Trai
nguoc voi diém do GT, néng do VK va VN tai
TCV (hinh 4, 5) ¢6 su dong bd vao lic 18h mbc
thoi gian dnh séng bat dau thap, nhiét do giam va
d6 am tang; Mit khac ddy 1a thoi diém déng cira
TCV, luong khich du lich ra vé 16n va ciing nhu
thoi gian vé sinh chudng trai; DAy 1a nhimg yéu t6
thich hop gay phat tdn VSV ra méi truong khong
khi. Mat @6 VSV tai KDC vao MK (hinh 6) trong
céc ngay 1am viéc cao vao 11h, thap vao lic 15h;
vao MM mat d0 VSV qua cic ngay thuong cao
vao 15h va 18h, thip vao lic 7h va 11h. Viing NT

(hinh 7) ¢6 nhiing blen dbi voi bién do rong do c6
nhiing bién thién vé gi6é va lugng dnh sang nhén
duogc so véi nhitng dia diém khdc. Cu thé, vao
thoi gian tir 7h dén trudc 18h (thoi gian lam viée
-LV), s6 lugng VK-MK-LV cao nhat vao 18h vi
thoi gian nay toc do gié qud 16n (toc do gio VK-
MK-LV la 4,1+0,62 km/h), d0 am tang (do am
VK-MK-LV 67,5+0,12 %), anh sang giam (d9 roi
VK-MK-LV 1960+1193,58 LUX) cdng vdi cac
didu kién ngoai canh xung quanh lam méat do vi
khun ting dot ngdt, vao 11h thap ciing do mat do
nguoi da tap trung ¢ noi lam viéc. Tai dia diém
NT (v6i cac dac trung la trang trai chan nuoi,
trong trot va bii rac dang ddt) toc do gié da lam
phét tdn nhanh mat d6 VSV vao khong khi nén s6
liéu do dat dwoc bién thién theo bién do rét rong.

Nhin chung mat d6 VSV trong ngay nghi
(N) ¢6 xu huéng cao vao lic 18h va thap vao
15h. Luong mua c6 thé 1a yéu t6 1am mat do vi
khuan cao vao lic nay, vi lic bdy gio 1a thoi
gian dau con mua, d6 4m (99,13+0,71%) do
mua kéo theo bui chua hang loat bao tir vi
khuan dang ton tai dan dén mat do tdng cao vao
15h, 11h thap c6 thé do cudng d6 dnh sing cao
(5696,67+911,39 LUX) v6i VK, con VN thip
vao lic 15h c6 thé do mat do ngudi vao ngay
nghi van con trong nha nghi ngoi vio MM.
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Hinh 2. Mat d§ VSV khu vyc GT theo gid ciia cdc ngay trong tudn, trong hai miia.
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Hinh 3. Anh hudng cia cic yéu té mdi truong dén VK vao ngay nghi trong MM tai khu vuc GT.
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Mat dé vi sinh (CFU/m?)
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4. Két luan

Két qua quan tric cho thdy tai khu vuc nong
thon, mat do vi nam rét cao (7844628 CFU/m’)
vao mba mua va mat do vi khudn rat cao
(21824962 CFU/m) vao mua kho. Trong khi
d6 mat do cao nhat ctia vi khuén vao mia mua
va mat do vi ndm vao mua khd duoc tim thay
tai khu dan cu (1333£1560 CFU/m’) va Thao
Cim Vién (187342203 CFU/m’). Nghién ctu
nay budc dau khéng dinh mat do vi sinh vat &
diém thu miu tai khu dan cu, Thao Cam Vién
va ndng thon cé xu huéng mua khon cao hon
mua mua. Trong khi dé tai khu vuc giao thong
¢6 su bién dong nguoc lai, mat do vi sinh vat
vao mua mua cao hon mua khd; Do tai vi tri thu
mau 12 vi trf dudi troi néng néng, do roi cao. Bo
roi mang tia UV giy Gic ché bao tir vi sinh vat
cong thém nhiét do cao, dan dén Iuvgng vi sinh
vat vao mua kho lai thép hon mua mua. Vi sinh
vat & cdc dia diém thu miu dao dong trong
khoang 150 CFU/m’ - 2200 CFU/m’. Mat d6 vi
sinh vat & khu vuc néng thén va khu dan cu cao
hop so véi diém Thao Cam Vién va giao thong.
Diéu d6 cho thiy cin phai c6 hé thong thong
gid, v¢ sinh nha ctra noi tép trung déng nguoi, &
noi chat hep, han ché @bt chét thai nham ngan
chin sy phat sinh ngudn vi sinh vat trong khong
khi. Dy cting moi chi la két qua nghién ctru
tién dé, can thiét phai c6 thém cic nghién ctu
chuyén sau thé hién mdi lién hé gitra 6 nhiém
khong khi va stre khoe cong dong.
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Abstract: This study was conducted to assess the air quality with focus on bioaerosol (fungi and
bacteria) as well as natural and artificial factors affecting bioaerosol concentration at sampling sites. A
total of 1,344 bacteria and fungi samples were collected at 4 sites (as representatives for zoo, rural
area, residential area and traffic site) in Ho Chi Minh City. Bioaerosol samples were collected
simultaneously with other parameters as temperature, humidity, illuminance, and wind speed in wet
season (9/2015) and dry season (4/2016). The result shows that bioaerosol concentration was highest
in dry season with the highest density at rural and residential sites. This could suggest a possibility that
those areas have pathogen sources which might affect human health as well as ecosystem. This study
also highlight a need to have more scientific evidence of the relationship between bioaerosol pollution
and human health, based on which mitigating measures can be recommended.

Keywords: Bioaerosol, Fungi, Bacteria, Aerosol, Ho Chi Minh city.



