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ABSTRACT

Hydrocarbons such as benzene, toluene, and xylene (BTX) have been
widely used in life and especially, they are the major components in many
petroleum products. BTX have been considered as the environmental
contaminants as they pose hamful effects on living organisms as well as on
human health. The aims of this study were isolation and screening for
indigenous bacteria capable of effectively degrading BTX compounds.
Twenty-one bacterial isolates isolated from five sediment samples in a
wastewater tank of a petroleum refining plant grew in minimal salt medium
supplemented with BTX compounds as the only carbon source. Among
these, two bacterial isolates BTX-S21 and BTX-S22 were capable of
producing higher biomass as compared to others on minimal salt medium
supplemented with different concentrations of BTX including 0.01; 0.025;
0.05; 0.1; 0.25; 0.5 and 1% (v/v) for each compound. In the liquid media
containing four different concentrations of BIX compounds such as 0.01;
0.05; 0.1 and 0.25% (v/v), BTX-S21 degraded 100% benzene, 100%
toluene and more than 92% xylene after 24 hours of inoculation.

TOM TAT

Benzene, toluene va xylene (BTX) la cac hydrocarbon dwgc sir dung rong
rdi trong doi song, ddc biét cac hop chdt nay la thanh phan chinh trong
xdng va dau. Khi lwu ton trong dit va nuée, BTX gdy é nhiém méi truong
va anh hieong dén sirc khée cong dong. Nghién ciru dwoc thwe hién nham
phan ldp va tuyén chon vi khudn ban dia ¢é khd ndng phdn hity hon hop
BTX. Tir 5 mdu bin lcfng duwoc thu tai bé chira nwée thai cia nha may loc
héa dau, 21 dong vi khudn cé kha ndng phdt trién tao sinh khéi trong méi
truong khodng toi thiéu c6 bé sung BTX nhuw nguon carbon duy nhdt di
duoe phan ldp. Két qua cho thdy 2 dong vi khuan BTX-S21 va BTX-S22 ¢6
kha ndng tao sinh khéi cao hon cac dong vi khudn con lai trong méi truong
khodng 16i thiéu cé bé sung 0,01; 0,025; 0,05; 0,1; 0,25; 0,5 va 1% (v/v)
tung hydrocarbon khdo sat, trong do dong BTX-S21 co kha nang phdn huy
hodn toan benzene va toluene; phan hity hon 92% xylene véi nong dg timg
hydrocarbon la 0,01; 0,05; 0,1 va 0,25% (v/v) sau 24 gio nudi cdy.

Trich dan: V3 Phat Tai va Nguyén Thi Phi Oanh, 2019. Phan I3p va tuyén chon vi khuan trong bun ldng cia
bé chira nude thai nha may loc hoa dau c6 kha nang phan huy hon hop benzene, toluene va xylene.
Tap chi Khoa hoc Truong Pai hoc Can Tho. 55(5A): 18-23.
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1 GIOI THIEU

Benzene, toluene va xylene (BTX) la cac
hydrocarbon ¢é ciu trac mach vong hay con dugc
goi 1 hydrocarbon thom. Cac hop chat nay hién
dién trong dau mo va cac san pham dau mé nhu xing
va dau. Trong cong nghiép, BTX dugc sir dung rong
rii trong pha son, thudc nhudm,... Trong qué trinh
san xuat, tinh loc xdng diu va trong cong nghiép,
nude thai co chira BTX néu khong duoc xtr 1y s& gdy
6 nhi®m méi trudng va anh huong dén sic khoe
cong ddng. Su 6 nhiém BTX trong nudce thai tir nha
may loc va san xuit dau ciing nhu trong cong nghiép
hoa chat 1a mbi quan tdm 16n vi kha nang phat tan
va doc tinh cua ching (Paixdo et al., 2007,
Farhadian ef al., 2009). Nhing bénh 1y ¢ ngudi co
thé bat ngudn tir sy tiép xtc tryc tiép hodc gian tiép
voi dat hodc nudce bi 6 nhiém BTX. Phoi nhiém véi
BTX trong thoi gian dai co thé gy ra cac bénh 1y vé
phéi, tim, gan, than, tén thuong tay xwong va la
nguyén nhan gay ra ung thu (Mandri and Lin, 2007).

Phuong phap sinh hoc thong qua vi€e sir dung vi
sinh vat c6 kha nang phéan huy hiéu qua doc chat c6
thé duoc ing dung dé xur Iy moi truong dat va nude
bi nhiém BTX (Jean et al., 2002; Farhadian et al.,
2009). Nhitng nghién cuu vé vi sinh vat phan hﬁy
BTX trudc ddy cho thdy vi khuin Pseudomonas
aeruginosa M, Pseudomonas aeruginosa MN va
Bacillus subtilis DM-04 dugc phan 1ap tir dat 6
nhiém xing, dau co kha niang phan hiy hén hop
BTX (Das and Mukherjee, 2007). Nghién ciru cta
Shuguang et al. (2010) da ching minh vi khuan
Pseudomonas putida CCMI852 dugc phan 1ap tir bé
xtr 1y nuéc thai co kha nang phan huy dong thoi
xylene va toluene. Ngoai ra, theo Nguyén Thi Phi
Oanh va Nguyén Vil Bich Triéu (2017), dong vi
khudn Rhodococcus sp. XL6.2 duge phan 1ap tir hé
théng xir Iy nuée thai c6 kha nang phan hiy xylene
cao. Cho dén nay, nhitng nghién ctru vé sy phan huy
sinh hoc hydrocarbon thom ¢ Viét Nam noi chung
va 6 Pdng bang song Ciru Long chi tép trung vao vi
khuan phan huy timg hop chat riéng 1¢, chua c6
nghién cru vé sy phan hiy sinh hoc hdn hop
hydrocarbon thom dugc cong bd. Do d6, nghién ciru
nay dugc thyc hién nhim muc tiéu phén lap va myén
chon céc dong vi khuan ban dia c6 kha ning phan
htty hdn hop BTX 1am tién dé cho nhimng nghién ctru
tmg dung tiép theo vé xur 1y sinh hoc hdn hop
hydrocarbon thom trong nudc thai tir cac nha may
loc va san xuat ddu & Pong bang song Ctru Long.

2 VAT LIEU VA PHUONG PHAP

2.1 Phan lap vi khuén tir bun ling cé kha
ning phan hiiy hon hgp BTX

Nim mau bun léng duoc thu tai bé chira nudc
thai ciia nha may loc hoa dau 6 Can Tho dé phan lap
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vi khuan c6 kha niang phan hily hdn hop BTX. Mau
sau khi thu duoc bao quan & 4°C cho dén khi sir
dung. Phuong phap phan lap vi khudn duoc thuc
hién nhu sau: Cho 5 g miu bun ling vao binh tam
gi4c chira 50 mL méi truong khoang ti thiéu (MM)
gdm 1,4196 g Na,HPOy; 1,3609 g KHsPO4; 0,3 g

(NH4)2SO4; 0,0985 g MgSO04.7H,0; 5,75 mg
CaCL.2H,0; 2,75 mg FeS04.7H,0; 1,7 mg
MnSO4+H,O; 1,16 mg H3;BO;; 1,15 mg

ZnS04.7H,0; 0,24 mg CuSOs; 3,2 mg Na,.EDTA;
0,235 mg CoCl,.6H>0; 0,125 mg (NH4)sMo024.4H,0;
1000 mL H,O; pH=7%0,2 va bd sung 1% (v/v) timg
loai hydrocarbon (BTX). Mau duoc lic 200
vong/phut trén méy lac tron va & nhiét ¢ phong thi
nghiém. Sau mot tuan, chuyén 1 mL miu sang moi
truong MM moéi ¢6 bd sung 1% (v/v) tung loai
hydrocarbon va tiép tuc nudi cy cung mot diéu kién
thi nghiém nhu dot 1 trong mét tuan. Sau d6, mau
dugc @ yén 30 phut, hut phan dich long va pha
lodng v6i moi truong MM dén 10 (hé s6 pha lodng
10). Mot trim pL dich vi khuan cia timg d6 pha
lodng dugc trai 1én moi truong MM dac co bd sung

1% (v/v) ting loai hydrocarbon, mau duoc i 6 32°C.
Sau mot tuan, chon nhiing khuan lac roi rac, khac
nhau vé hinh thai dé phan lap thuan bang phuong
phap ciy ria trén moi trudng Trypticase soy agar (30
g/L trypticase soy broth, 15 g/L agar). Vi khuin sau
khi phén 1ap thuan s& duoc ghi nhan dic diém hinh
thai khuén lac va té bao sau 3 ngdy nudi cy trén moi
truong TSA (Nguyén Thi Phi Oanh va Nguyén Vil
Bich Triéu, 2017).

2.2 Khio sat sy ting truweéng cia vi khuin

trong mdi truong MM cé bd sung hén hop BTX
6 cac ndng dd khac nhau

Chung mot khuan lac sau 72 gid nudi cdy trén
moi truong TSA cta mdi dong vi khuan phan 1ap
dugc vao moi truong Trypticase soy broth (30 g/L)
va lic mau 200 vong/phut trén may lac tron trong 12
gio. Sau d6, diéu chinh mat d6 quang ciia miu
(ODegoonm) V€ 0,7 (twong duong 10° CFU/mL).
Chung 10 uL dich vi khuén sau khi diéu chinh mat
d6 quang vao dng nghiém chira 4 mL moi trudng
MM léng c6 bd sung ca 3 loai hydrocarbon v6i ndng
dd cua tirng loai hydrocarbon lan luot 1a 0; 0,01;
0,025; 0,05; 0,1; 0,25; 0,5 va 1% (v/v). Mau dugc
lic 200 vong/phut ¢ nhiét do phong thi nghiém. Mbi
dong vi khuan tuong tmg v6i mdi ndng do cua timg
hydrocarbon khéo sat dugc xem 1a mot nghi¢m thire
thi nghiém va dugc lap lai 3 1an tvong tng véi 3 6ng
nghiém. Nghiém thic dbi ching duoc thuc hién
tuong tu nhung khong b sung BTX. Sau 5 ngay
nudi céy, so sanh sy khac nhau vé do duc (co tao
sinh khdi) cta timg nghiém thirc so voi nghiém thire
dbi chimg c¢6 chung vi khuan nhung khong bd sung
BTX. Cac dong vi khuén tao nhiéu sinh khoi (d6 duc
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cao) khi ¢6 bo sung BTX va khong tao sinh khoi khi
khong bd sung BTX sé& duoc sir dung cho thi nghiém
tiép theo (Nguyén Thi Phi Oanh va Nguyén Vi Bich
Triéu, 2017).

2.3 Thiét 1ap dwong chuin vé moi twong
quan gitra mét s6 vi khuén va gia tri mat do
quang (ODeoonm)

Chung moét khuin lac sau 72 gid nudi cdy trén
moi truong TSA cta mdi dong vi khuén (duoc tuyén
chon tir két qua & Muc 2.2) vao méi trudng TSB.
Miu dugc lic 200 vong/phut trén méy lic tron trong
12 gid. Pha lodng huyén phu ctia mdi dong vi khuan
thanh cac do pha loang 1/2, 1/4, 1/8 va 1/16 ciia mau
gbc. Sau d6, mat do quang cua cac huyén phu vi
khudn da pha lodng dugc do ¢ budc séng 600 nm,
ddng thoi mat s6 vi khudn & tirmg d6 pha loang dugc
xéc dinh bang phuong phap dém sdng nho giot.

2.4 Khio sat kha ning phan hiiy hén hop
BTX ciia vi khuén trong méi trwong MM léng

Chung mot khuin lac sau 72 gid nudi cdy trén
moi truong TSA cta mdi dong vi khuén (duoc tuyén
chon tir két qua & Muc 2.2) vao méi truong TSB.
Miu dugc lic 200 vong/phut trén may lic tron trong
12 gid. Piéu chinh mat d6 quang (ODsgoonm) V& 0,7.
Chung 10 pL vi khuan vao 4 mL mdi truong MM
16ng c6 bd sung BTX (dya vao két qua thi nghiém &
Muc 2.2 dé chon néng d6 hydrocarbon thich hop bod
sung vao thi nghiém). Mau dugc lac 200 vong/phiit
trén may lic tron va & nhiét d6 phong. Mdi dong vi
khuin twong Ung v6i mdi nong do cia ting
hydrocarbon khao sat dugc xem 1a mot nghiém thire
thi nghiém va duoc 13p lai 3 1an tuong tng v6i 3 bng
nghiém. Nghiém thtc dbi ching duoc thuc hién
tuong tw nhung khong ching vi khudn. Sau 24 gio
nudi céy, tién hanh xac dinh do duc caa méi treong
nudi cdy (ODegoonm) dong thoi dinh lugng mdi
hydrocarbon con lai trong méi truong nudi cdy bang
phuong phép sic ky khi GC-FID (Nguyén Thi Phi
Oanh va Nguyén Vii Bich Tri¢u, 2017).

Phuong phép xac dinh ndng do BTX trong moi
trudng nudi cdy 1ong duoc thuc hién nhu sau: Sau
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24 gid nudi cdy, mau duoc thu va ly tdm 13.000
vong/phut & 4°C trong 10 phat. Chuyén 500 pL dich
trong vao eppendorf 1,5 mL chira 500 pL hexane.
Mau duoc lic 200 vong/phut trong 5 phut trén may
lic tron. Sau do, hut 500 pL pha long nam phia trén
(BTX con lai trong mau nuéi cay s€ hoa tan trong
hexane) va cho vao eppendorf 2 mL. Lap lai cac
budc trich BTX bang dung moi hexane trong 3 lan
lién tuc cho mdi dng nghiém. Ham lugng BTX con
lai trong mau dugc dinh lugng bang phwong phap
sac ky khi GC-FID (GC-2014, Shimadzu) véi cot
SPBTM-5 fused silica capillary column (30 m x
0,25 mm, 0,25 pm). Céc thong s6 phan tich bao gdm
nhiét d¢ bom 250°C, nhiét do phat hién 250°C, khi
mang N, tc d6 dong 1,1 mL/phut, ti 18 chia dong
30, thé tich bom 1 uL. Chu trinh nhiét d6 gdm: nhiét
d6 ban dau 1a 50°C (gitr 5 phat), sau d6 nhiét do
dugc ting dan voi tbe d6 10°C/phut cho dén 200°C
thi dung lai. Thoi gian luu cua benzene la 3,3 phut,
toluene la 5,2 phut, p-xylene 1a 7,8 phut, m-xylene
la 8,0 phut va o-xylene la 8,6 phut.
2.5 Phuwong phap phan tich s6 li¢u

Phan mém Microsoft Excel 2010 dugc st dung
dé nhap va xr Iy s6 liéu tho, tinh céc trung binh va
v& biéu dd. Phan mém Minitab 16 duoc ding dé
phan tich ANOVA va kiém dinh trung binh cac
nghiém thirc bang kiém dinh Tukey.

3 KET QUA NGHIEN CUU

3.1 Vikhuén c6 khi ning phan hiiy hn
hop BTX

Tir 5 mau bun ling dwoc thu tai bé nudc thai cua
nha may loc hoa dau & Can Tho, 21 dong vi khuan
¢6 kha nang phat trién trén moi truong MM co bo
sung 1% (v/v) ting hop chit khao sat gobm BTX da
duge phan 1ap. Khuan lac cia cac dong vi khuan
phan 14p c6 hinh tron, bia nguyén, mau cam, tring
stra hodc tring nga, bé mait tron hodc nhan. Té bao
clia tAt ca cac dong vi khun déu c6 hinh que. Hinh
thai khuan lac cta cac dong vi khuén dai dién dugc
trinh bay ¢ Hinh 1.

Hinh 1: Hinh thai khuén lac ciia mdt s6 dong vi khuin c¢é kha niing phan hiy BTX
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3.2 Sy ting truwéng cia vi khuén trong mai
trwong MM cé b sung hdn hop BTX & cac
ndng d9 khic nhau

Trong 21 dong vi khudn phan 1ap, 2 dong
BTX-S21 va BTX-S22 ¢6 kha nang sinh truong va
tao sinh khdi trong méi truong MM c6 bd sung hdn
hop BTX & tAt ca cac néng d6 khao sat va khac biét
s0 voi nghiém thire di chimg (khong bo sung BTX)
sau 5 ngay nudi cdy. Ca 2 dong vi khuan nay déu
phat trién va tao sinh khéi cao nhit & nong do ting
loai BTX tir 0,01 - 0,25% (v/v). Su khéc biét vé sinh
khéi cuia vi khuan trong moi truong co bd sung hén
hop BTX so véi nghiém thirc d6i chimg c6 chung vi
khuén va khong b sung hdn hop BTX dugc thé hién
0 Hinh 2.

Vi véy, nong d6 0,01; 0,05; 0,1 va 0,25 % (V/v)
ctia timg hydrocarbon duoc bd sung dé khao sat su
phan huy hén hop BTX cta 2 dong vi khuin
BTX-S21 va BTX-S22. Vé ddc diém khuan lac va
té bao, ca hai dong vi khuan déu c6 khuén lac tron,
bia nguyén, 1ai, t& bao ¢6 hinh que. Dong vi khuan
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BTX-S21 ¢6 khuén lac mau tréng nga, bé mit tron,
kich thudc 4 mm, té bao ¢o kich thude 4 x 0,5 pum.
Dong vi khuén BTX-S22 ¢6 khuén lac mau tring
stra, bé mit nhan, kich thuéc 3 mm, t& bao co kich
thude 3,5 x 1 um. Hinh thai khudn lac ciia 2 dong vi
khudn trén méi trudng TSA sau 3 ngdy nudi ciy
duoc trinh bay ¢ Hinh 3.

Hinh 2: Sy khac nhau vé d¢ duc caa dong vi
khuin BTX-S21 trong moi treong MM long &
nghiém thirc d6i chimg khong bd sung BTX (A)
va c6 bd sung BTX (B)

Hinh 3: Hinh thai khuén lac ciia 2 dong vi khuin BTX-S21 (A) va BTX-S22 (B) ¢6 kha niing sinh
trwdong tao sinh khoi cao trong méi trweong MM c¢6 bo sung BTX 6 cac nong d9 khac nhau

3.3 Puwong chuin vé méi twong quan giira
mat so vi khuan va gia tri mat d¢ quang
(OD600onm)

Tir két qua dém sbéng va gia tri ODgoonm do
dugc, dudng chuin thé hién mdi trong quan giira
mat sé vi khudn va gia tri ODeoonm duoc thiét 1ap
(Hinh 4). Theo d6, phuong trinh hdi quy ciia 2 dong
vi khudn BTX-S21 va BTX-S22 lan luot la
y=137,46x - 8,9228 vay = 137,83x - 10,842. Ca 2
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phuong trinh hoi quy déu co do tin cdy trén 95%,
nén mat sé dém séng cua 2 dong vi khuan BTX-S21
va BTX-S22 & ODegoonm = 0,7 lan luot la
87,30+1,47x108 va 85,64+3,74x10% CFU/mL. Nhu
vay, khi ching 10 pL huyén phu timg dong vi khudn
BTX-S21 va BTX-S22 vao 4 mL mo6i truong MM
long thi mat s6 vi khuan twong duong 2 x 107
CFU/mL.
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Hinh 4: Puong chuin thé hién mdi twong quan giira mét s6 vi khuén khi dém song va gia tri ODgoonm
twong wng cia 2 dong vi khuan BTX-S21 (A) va BTX-S22 (B)
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3.4 Kha ning phén hity hén hgp BTX ciia
vi khuan

Hai dong vi khuin BTX-S21 va BTX-S22 duoc
nudi cdy trong moi trudng khoang tdi thiéu co bd
sung hon hop BTX véi ndng do timg hop chat 1a
0,01; 0,05; 0,1 va 0,25 % (v/v) nhu 1a ngué)n carbon
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duy nhét. Sau 24 gio nudi ciy, ca 2 dong vi khuan
déu tao sinh khéi khac biét c6 y nghia thong ké (do
tin cdy 95%) so voi nghiém thirc ddi chimg. Piéu
nay chimg to ca 2 dong vi khudn déu c6 kha nang st
dung BTX dé ting truong, trong do, dong vi khuan
BTX-S21 tao sinh khdi cao nhit & 3 trong 4 ndng do
BTX khao sat (Hinh 5).
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Hinh 5: Mdi lién hé giira ham lwgng BTX con lai va mét d§ quang cia vi khuin sau 24 gio' nudi ciy
trong mdi trweong MM co6 bo sung BTX ¢ cac nong d§ khac nhau
A: nong d 0,01%; B: nong dg 0,05%; C: nong dé 0,1%, D: nong dé 0,25%
Su khac biét vé pi,lcfn tram phdn hiy va mdt @6 quang ¢ do tin cdy 95% cua timg dong vi khu,cfn lan lueot diroc thé hién
bang cdc ki ty viet hoa (4, B, C) va ki tw viét thuong (a, b, c). Cac so liéu di theo chir cai giong nhau thi khdc biét khong

6 ¥ nghia thong ké ¢ d tin cdy 95%

Két qua phan tich sac ky khi ciing cho thiy ham
luong BTX giam dang ké sau 24 gio nudi cdy. Trong
d6, dong vi khuan BTX-S21 ¢6 kha niang phan huy
hoan toan benzene, toluene & ca 4 néng dd khao sat,
xylene dugc phan huy 95,42%; 97,78%; 92,87% va
94,14% lan lugt & ndng d6 0,01; 0,5; 0,1 va 0,25%
(v/v) BTX sau 24 gid nuéi cdy. Dong vi khuin BTX-
S22 c6 kha nang phén hiy hon 90% toluene ¢ ca 4
ndng d6 khao sat sau 24 gid nudi cdy, trong khi dong
nay chi phan hily dugc trung binh 35,04% benzene
va 58,57% xylene trong cing mot diéu kién nudi
cdy. Cu thé, dong vi khudn BTX-S22 phan hay duoc
98,96%, 100%, 99,80% va 91,68% toluene lan luot
& 4 ndng do khao sat sau 24 gid nudi cay. Nhu vy,
dong vi khuan BTX-S22 phan hity hiéu qua toluene,
trong khi dong vi khuan BTX-S21 phan hity hn hop
BTX hiéu qua nhét (Hinh 5).
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Theo Otenio et al. (2005), dong vi khuan
Pseudomonas putida CCMI852 dugc phan lap tai hé
thdng xur Iy nude thai (Frilas, B6 Pao Nha) c¢6 kha
nang phéan huy 0,03% (v/v) BTX véi hiéu suat lan
luot 14 0, 57 va 49% sau 16 gid nudi cdy. Dong vi
khuan Pseudomonas putida F1 phan huy 100%
benzene va toluene, 75% xylene sau 14 gio nudi cay.
Dong vi khuan Pseudomonas stutzeri OX1 phan huy
100% benzene va toluene, 90% xylene sau 24 gio
nudi cdy ¢ nong d6 0,13 - 0,22% (v/v) (Nagarajan
and Loh, 2015). Ngoai ra, nghién clru cia Kamal et
al. (2017) cing chimg minh dong vi khuén
Pseudomonas sp. BTEX-30 c6 kha nang phan huy
99% benzene, 99% toluene, 86% ethylbenzene va

82% xylene voi nong do 0,125% (v/v) sau 45 gio
nudi cdy. Trong nghién ctru ndy, dong vi khuén
BTX-S21 ¢6 kha nang phan huy hoan toan benzene
va toluene, phan huy xylene tir 92,87% dén 97,78%
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sau 24 gid nudi cdy & cic nong do cua timg
hydrocarbon thom trong hdn hop khao sat 1a 0,01;
0,05; 0,1 va 0,25% (v/v). Nhu vay, dong vi khuan
BTX-S21 ¢6 kha nang phan huy BTX hiéu qua hon
v6i thoi gian nhanh hon va phan huy dwoc nhiéu
ndng d6 BTX hon so v6i cac nghién ctru trude day.
Do d6, dong vi khudn BTX-S21 1a dong vi khuan
ban dia tiém ning s& lam co s& cho cac nghién ctru
tiép theo dé tim ra giai phap lam sach BTX trong
nudc thai theo phuong phap sinh hoc.

4 KET LUAN

Tir 5 miu bun ling dugc thu trong bé chira nude
thai cua nha may loc hoa dau, 21 dong vi khuén ¢
kha ning phat trién trong méi truong khoang toi
thiéu ¢6 bd sung 1% timg hydrocarbon khao sat di
dugc phan lap, trong d6 2 dong vi khuan BTX-S21
va BTX-S22 ¢6 kha ning tao sinh kh6i nhanh khi
moi truong duoc bd sung BTX & cac ndng do khac
nhau sau 5 ngay nudi cdy. Sau 24 gio nudi cdy, ca 2
dong vi khuan nay déu thé hién kha nang phan huy
BTX cao, trong d6 dong vi khudn BTX-S21 c6 kha
nang phan huy hiéu qua BTX & cac nong do khao
sat (100% benzene, 100% toluene va xylene duoc
phan hay tir 92,87% dén 97,78%).
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