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TOM TAT

Phan huy sinh hoc (Bioremediation) dat/cat 6 nhidm dau bj anh huong boi cac yéu t6 nhu ham luong nito (N),
phot pho (P), kali (K), oxy, d6 am... Trong s6 cac yéu t6 nay, N duoc xem 1a yéu té chinh anh huong dén hiéu
qua va toc do phan hiy hydrocachon dau mo cua vi sinh vat. N trong dat/cat 6 nhidm hydrocacbon dau mo
thuong bi han ché do qué trinh rira tréi hoac khir nitrat. Nghién ciu nay danh gia anh huong cua ham luong N
dén qué trinh phan hay sinh hoc cat 6 nhidm dau thd cua tap hop gdm 3 chung nim men (DSNM1, VNNM1 va
NTNM6) duoc phan Iap tr nuéc bién 6 nhiém hydrocachon dau mo. Ca ba chung nay ¢6 hi¢u qua phan hiy dau
thd va tong hop chat hoat dong bé mit sinh hoc tét trén hai ngudn N 1a NH,CI va (NH,),SO.. Két qua danh gia
anh huong ciia ham lugng N dén sinh truong va phan hay dau thd cho thay, tap hop chung nim men sinh trudng
va phan hay dau tét trong cét véi ham luong N 1a 500 - 1000 mg/kg, tét nhét 1a 1000 mg/kg. S6 lugng nAm men
trong cat bo sung 500 va 1000 mgN/kg & thoi diém ban dau (0) & 1,1x10" MPN/g. Trong sudt 8 tuan thi nghiém,
s6 lugng ndm men dao dong tir 7,5 x 10°- 7,5 x 10" MPN/g trong cat bd sung 500 mgN/kg va 4,6x10 - 4,6x10°
(MPN/g) trong cat bo sung 1000 mg N/kg. Hiéu qua phan hay dau thé cua tap hop chung niam men la 48,3% khi
khong bd sung N (0 mg N/kg); 74,5% khi b6 sung 500 mg N/kg; 89% khi bé sung 1000 mg N/kg; 61% khi b6
sung 1500 mg N/kg. Két qua nghién cau khang dinh tiém nang phan hay dau thd cua tap hop chung nim men
cling nhu tac dung cua viéc b sung N nhim thuc day sy sinh truong va phét trién cua ching tir d6 nang cao hiéu
qua phan hay dau.

Tir khoa: Bé sung nito (N), dat/cat 6 nhidm dau, dau thé, nAm men, phan huy sinh hoc.

MO DAU

Bén canh nhirng loi ich kinh t&, cac hoat déng tham do, khai thac va van chuyén hydrocacbon diu mé chira
dwng nhiéu nguy co gay 6 nhiém méi trwong do cac sy cd tran dau gay ra. Hydrocacbon dau mé 6 nhiém khéng
chi gay anh hwéng nghiém trong dén con nguwdi, sinh vat va hé sinh thai bién (vang triéu bai cat ven bién, rixng
ngap man, ran san hd, dam pha...) ma con tac déng tdi kinh t& bién théng qua cac nganh du lich va nudi trdng
thay hai san (Lim et al., 2016). Do d0, viéc x& Iy 6 nhiém hydrocachon dau mé 6 nhiém tir cac sw c6 tran dau la
cap thiét.

Méc du phwong phap vat ly/co hoc (ngdn chén, thu gom, 1am dét, dét tai chd, hap phu...) va héa hoc (st dung
chét phan tan, chét keo tu, chat Iam ddng...) mang lai nhitng hiéu qua nhat dinh nhung cac phwong phéap nay cé
chi phi x& ly cao do st dung héa chét, vat liéu dat tién ddng thoi gay ra 6 nhiém thlr cAp cho méi trwong (Lai
Thay Hién, 2011;Lim et al., 2016). V&i cac wu diém nhw gia thanh phi hop, xi ly triét d&, khong gay 6 nhiém thir
cdp, an toan va than thién véi méi trwdng, phuwong phap phan hiay hydrocacbon dadu mé sinh hoc
(Bioremediation) b&ng vi sinh vat dang thu hat dwoc sw quan tdm nghién cu cta cac nha khoa hoc trong va
ngoai nwéc (Edward et al., 2007). Tuy nhién, dé thic day téc dd, rat ngén thdi gian xt ly, can nghién ctu diéu
kién phu hop cho sinh trudng va phat trién cla vi sinh vat phan hdy dau.

Trong qua trinh sinh tredng, phat trién hinh thanh t& bao méi, N va P dwoc xem nhw yéu té khong thé thiéu cho
qua trinh sinh tredng va phat trien cta vi sinh vat ndi chung va VSV phén hiy dau ndi riéng vi day la yéu to tién
guyét, anh hwédng téi toc do va hiéu qua phan hdy dau sinh hoc (Sawadogo et al., 2016).

St dung phuong phap phan hiy sinh hoc (Bioremediation) dé xi ly dét, cat/tram tich 6 nhiém hydro cacbondau
mé c6 thé dwoc (ng dung ngay tai viing 6 nhiém hodc bén ngoai viing & nhiém. So vé&i cac phwong phap khac,

790



HOI NGH| KHOA HOC TOAN QUOC VE CONG NGHE SINH HQC 2024

phwong phap nay an toan va it tén kém hon do d6, hién dwoc cac nha khoa hoc quan tdm nghién cteu (Hamzah
et al., 2017).

Tuy nhién, dat 6 nhidm hydrocacbon dau mé thweng bi han ché dinh dwdng do ngudn cacbon chd yéu la
hydrocacbon dau mé khé phan hdy va d&c biét 1a ngudn chat dinh dwéng can thiét khac nhuw N, P, K va céac
nguyén tb vi lvgng khac bi han ché (Njoku et al., 2012). Trong s6 cac yéu tb ké trén, N dwoc cho la chat dinh
dwdng quan trong nhat &nh hwéng t6i tbc d6 va hiéu qua phan _hdy hydrocacbon dau mé khi st dung phwong
phap Bioremediation dé xtv ly dét, cat, trAm tich hay nwéc 6 nhidm diu. Ham lwgng N bj han ché 1a do N trong
d4t c6 thé bj rtva trdi khi & dang nitrat (NO3) va bay hoi khi & dang NHz hay N bj khir thanh khi N2O va N (Okolo
et al., 2005). Hon nira, & nhitng noi 6 nhiém hydrocarbon, ham lweng cachon cao sé nhanh chéng lam can kiét
cac chét dinh dwdng vb co khac nhw N, P va K.

Hién cac nghién clru anh hudng cta ngudn va ham luong N dén kha ndng sinh trwdng va phat trién cla céac
chiing ndm men phan hiy dau trong dét, cat/tram tich 6 nhiém dau van con han ché. Muc tiéu cla nghién ctru
nay nham danh gla (1) Anh hwéng clia cac ham lwong N ban dAu t¢i sinh trwdng va phat trién cla tap hop
chdng ndm men; va (2) Banh gia anh hwéng cta ham lwong N toi hiéu qua phan hay déat/cat 6 nhiém dau cla tap
hop chiing ndAm men nay bang phwong phap phan hay sinh hoc

VAT LIEU VA PHPONG PHAP

Vat liéu

Tap hop gdbm 3 chiing ndm men bién (DSNM1, VTNM1, va NTNM16) duoc phan Iap I&n lwot tai bién Hai Phong
(DSNM1), Viing Tau (VTNM1) va Nha Trang (NTNM16) c6 kha nang sinh trudng va phat trién trén nguén co chét
d&u tho va c6 kha ning sinh trudng va téng hop chét hoat dong bé mét sinh hoc (CHDBMSH) tét trén ngudn N [a
NH4Cl va (NH4)2S0O4. Mbi tredng phéan lap la Hansen (g/L): Glucose 30; MgSOa: 2; pepton 10; NaCl 20; agar 18;
pH6 va méi trwdng khoang téi thiéu (mineral salt medium-MSM) (g/L): KH2PO4 0,5; MgCl, 1; MgS0O, 0,5; NaCl 20
¢6 ngudn cacbon (dau thd) va N phu hop, pH6. Cac ching nghién ctru dwoc nudi lac 180 vong/phit & 30°C. Dau
thd do xi nghiép khai thac diu khi, Lién doanh Viét Nga, Vietsovpetro cung cap. Cat & vung triéu cao, bai bién
(Khu 1) Db Son, Hai Phong duoc st dung cho thi nghiém. Cac dic tinh vat ly va dinh dwéng ban dau cla cét thi
nghiém dwogc phan tich.

Phwong phap

Xac dinh sé lwong ndm men béng phwong phap pha loéng t&i han MPN (most probale number) (Man, 1983).
Phan tich khd nang phan hay dau thé bang phwong phap cén khéi lwong (Latha va Kalaivani, 2012). Banh gia
kha nang tdng hop CHPBMSH cuia tap hop chiing nAm men bang chi sé nhii héa véi xylen (Ez4) (Cooper, 2003).

Thiét 1dp m6 hinh thi nghiém ddnh gid dnh hwéng cia ham Iwong N dén sinh trwéng va kha ndng phén
hdy ddu cdatdp hop chdng ndm men phan hdy hydrocacbon ddu mé

% Chuan bi céat thi nghiém

Cat dwoc sang qua sang 3 mm dé loai b cac hat Ién, sau d6 khir tring va lam khé trong td cay vo trung 7 ngay
trwéc khi st dung. Cat da 1am kho sau dé dwoc lam & nhiém dau nhan tao véi ham lweng dau thd 1a 1% (w/w)
twong dwong véi 10.000 mg/kg cat khd. Cat sau khi nhiém dau nhan tao tiép tuc dwoc lam kho sau 7 ngay dé
loai bé cac hop chat dé& bay hoi trong diu thd. Sau dd, cat dwgc chia déu (500 g cat/hdp) vao cac hop nhua (khiy
trung bang cén) c6 kich thwéc 10 x 15 x 8 cm cho cac phwong thire thi nghiém sau:

(1) Béi ching: Cat vo tring nhiém dau thd nhan tao duoc bé sung nwéc khir ion vo trang dé duy tri ham lwong
nwéc 20% wt, cac hop déi chirng khéng bé sung nAm men va chat dinh dwéng N, P.

(2) Thi nghlem theo phuwong thirc thic day sinh hoc (Bioaugmentation): Cét vé trung nhiém ddu thd nhan tao
duoc bd sun7g tap hop 3 ching ndm men (DSNMl VTNM1, va NTNM16) vGi ty lé (1:1:1) sao cho mét do ban
dau (0) = 10" MPN/g cat. Phwong thirc thic ddy sinh hoc chi bd sung ndm men, khéng bd sung chét dinh
dwdng N, P. Nwéc khi ion vé tring ciing dwoc bd sung vao cat d& ham lwong nwéc dat 20% wi.

(3) Thi nghiém theo phwong thirc két hop thic day (Bioaugmentaion-BA) va kich thich sinh hoc (Biostimulation-
BS): Cat vé tring nhiém dau thd nhan tao dwoc bd sung tap hop ching nAm men phan hdy diu (DSNM1,
VTNM1, va NTNM16) duwéi dang ché pham voi ty 1é DSNMl VTNM1, va NTNM16 la 1:1:1 sao cho mat dé tap
hop ching nam men ban dau trong mau cat (0) = 10’ MPN/g cat. Phuong thirc két hop thic day va kich thich
sinh hoc bd sung tap hop chiing ndAm men va ngudn chét dinh dwéng gébm N va P, trong d6 N dwoc bd sung voi
cac ham lwong khac nhau (500, 1000 va 1500 mg/kg, P bd sung véi ham lwong khong déi 1a 100 mg/kg cét kho,
twong dwong voi cac ty Ié cacbon (C): N: P (C:N:P) la 100:5:1; 100:10:1 va 100:15:1. Nwéc khir ion vd trung
dwoc thém vao cat dé& duy tri ham lwong nwéc dat 20% wi.

Nito' dwgc bd sung dudi dang NH4Cl va (NHa)2 SOs, P dugc b sung dudi dang KHoPO,. Chét dinh dwdng N va
P dwoc bd sung mott 1an duy nhat khi bat ddu thi nghiém (ham lwong N 1a 0 mg/kg céat khd chinh [a thi nghiém
theo phwong thirc thiic ddy sinh hoc).
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Déi v&i mdi phwong thire xtr ly, cac thi nghiém dwoc tién hanh trong cac hop nhwa. Cac thi nghiém déu duoc 14p
lai 02 1&n. M&i hép nhya chiva 500 g cat va 100 g nwéc khir ion vo tring (d& ham lwgng nwéc dat 20% wt). Cac
cac hop nhua dwoc nudi cly tinh trong 10 tudn & nhiét d6 phong. D6 &m cua cat dwoc theo dbi dinh ky bang may
do d6 Am va nwdc trong cac hdp dwoc cung clp dinh ky dé gitr ham lwong nuéc 6n dinh. Céat bén trong cac hop
thi nghiém dwoc dao trén 2 1An/tudn d& dam bao cung cip day du khong khi va O,. Cac mau cat dwoc lay 1an
lwot & cac thoi diém 0, 2, 4, 6, va 8 tudn thi nghiém. M3u cat duwoc bdo quéan & 4°C dé phan tich vi sinh va -20°C
dé& phan tich ham lwong dau thé.

DPdnh gid anh hwéng cua ham Iwong N dén kha ndng sinh truéng va phat trién cda tdp hop chdng ndm
men tiém ndng bang phwong phap MPN (most probable number)

Kha n&ng sinh trwdng va phét trién cla tap hop ching nAm men (DSNM1, VTNM1, va NTNM16) dwoc danh gia
qua sbé lwong ndm men thu dwoc tlr cadc mau cat 6 nhiém dau sau 0, 2, 4, 6, va 8 tuan nudi cdy (Man, 1983): 2 ¢
céat dwoc déng nhat trong 18 mL dung dich mudi sinh Iy (0,85%, w/v) vd tring trén may I&c véi tbe dd 180 vong/
phat, véi thei gian 1 gie. Dich cat sau khi ddng nhat dwoc pha lodng hé sé bac 10 tiy theo mat dé cta nAm men
c6 trong mau phan tich. Sau d6, 0,5 mL dich cat & cac nong do pha lodng sau khi dong nhét duoc cay chuyén
vao cac éng nubi cay day nap kin (12 mL) chtra 4,5 mL méi trvong khoang. 45 pL d4u thé dwoc bd sung vao méi
bng moi truong nudi cdy nhw ngudn cacbon duy nhat. CaAc mau cly phan hly dau thé dwoc nudi lc 180
vong/phit & nhiét dd phong trong 2 tudn. Sau d6, str dung INT (iodonitrotozolium violet) d& xac dinh cac mau
dwong tinh. Sau 2 tuan nudi cdy, INT dwoc bd sung vao dung dich nuéi cdy. Néu xuét hién mau dd khi bd sung
INT thi éng nudi cdy dwong tinh, khéng mau 14 am tinh. Xac dinh mat d& ndm men phéan hdy dau bang phwong
phap MPN thich hop va dugc biéu thi béng log10 MPN/g cét kho.

Danh gid anh hwong cua ham Iwong N dén kha ndng phéan hiy cét 6 nhiém dau cda tdp hep chdng nam
men théng qua xédc dinh ham lwong déu thoé téng sé

Hiéu qua phan h&y’déu clia tap hop chung ném men nghién ctru dwoc danh gia thong qua phuong phap xac
dinh dau thé tbng sb tir cac mau cét 6 nhiém dau sau 0 va 8 tuan thi nghiém.

% Phwong phap xac dinh dau thé téng sé (TPH)

Ham lwong dau tho tdng sb dwoc xac dinh bang phwong phap can khéi lwong bao gém cac bwdc sau: (1) Dau
trong cat 6 nhidm dwoc chiét bang dung méi dichloromethane cho dén khi dung méi chiét khéng mau; (2) Dau
chiét dwoc loc hét cat va lam bay hoi hét dung méi bang may cd quay chan khéng (Buchi, Thuy Si) cho t&i khi
khéi lwong khéng dbi; (3) Ham luwgng dau tdng sb con lai dwoc can dé xac dinh khéi lwong.

% Ham lwong C, N, P, K trong mau cat tw nhién dwoc phan tich theo TCVN 11069-1:2015 (=ISO/TS 14256-1:2003).

KET QUA VA THAO LUAN

Anh hwéng cha cac ngudn N khac nhau dén kha ning tébng hop CHPBMSH cua tap hop chiing ndm men
trén ngudn co’ chat dau thd

Két qua phan tich ham lwong C, N, P trong cét st dung trong nghién ctvu dwoc thé hién & Bang 2. Két qua cho
thdy ham lwong N, P thap vi vay can thiét bd sung N va P vo co dé nang cao kha nang phan hiy cta ching ndm
men nghién ciru. D& tim ngudn N thich hop, tirng chiing nAm men dwoc nubi lac trén méi trwérng khoang bd sung
cac nguén N khac nhau (0,3% (W/v): KNOg; (NH4)2S04; NH4NO3; NaNO3; NH4CI; (NH4)2HPO4 Cac didu kién nudi
chy kem theo: 2% (w/v) NaCl, 2% (v/v) giébng, pH 6 va 30°C, ham lwong dau thd bd sung vao méi trwong khoang
nudi cay 3 ching ndm men DSNM1, VTNM1 va NTNM6 [an lwot 1a 3%, 3% va 2% (w/v). Ket qua cho thay,
3 chiing ndm men (DSNM1, VTNM1, vd NTNM16) c6 khad nang tébng hop CHPBMSH cao va 6n dinh nhét trén
ngudn N 1a NH4CI va (NH4)>SO, (Bang 1). Do d6, NH4Cl va (NH.)2S04 dwoc lwa chon 1a ngudn N cho nghién
clru nay.

Bang 1. CHDBMSH dworc tdng hop béi 3 chiing ndm men dwoc xac dinh bang chi sé nhii héa E,, (%)

Chang ndm men Nguén N
KNO; (NH4),SO4 NH4NO3 NaNO; NH,4CI (NH4):HPO,
DS-NM1 0,0 64,0 63,0 14,0 58,5 50,0
NTNM16 8,0 51,4 53,2 30,0 61,2 52,0
VTNM1 45,0 37,0 39,0 27,0 63,4 42,0
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Bang 2. Ham lweng chéat dinh dwdng (C, N, P, K) trong cat tw nhién str dung cho thi nghiém

STT Chi tiéu phan tich Pon vi Két qua phan tich
1 TOC % 0,058
2 PO mg/kg 79,9
3 NO3 mg/kg 10,02
4 K20 mg/kg 61,25
5  NH,-N ma/kg 16,36

Anh hwéng cua ham lwong N dén kha ning sinh trwéng va phét trién caa tap hep ching nAdm men
nghién ctru

S6 lwgng chiing ndm men phan hiy dau trong cat & cac nghiém thirc thi nghiém sau 0, 2, 4, 6, va 8 va tuan thr
nghiém dwoc danh gia bang phwong phap MPN (Hinh 1).
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Thei gian (Tuén)

Hinh 1. Sinh trwéng va phat trién cia tap hep chang nam men trong mé hinh xt ly cat 6 nhiém hydrocacbon dau mé
(dau thé) véi ham lweng N khac nhau

Két qua (Hinh 1) cho thay, tap hop ching nAm men sinh trwdng va phat trién tt trong cat & nhiém dau thé cé b
sung ham lwong N Ia 500-1000 mg/kg. S lwong ndm men trong cat bo sung 500 va 1000 mg N/kg cr thoi diém
ban dau (0) la 1, 1x10’ MPN/g. Trong subt 8 tuan thl nghlem sb lwgng ndm men dao dong tiy 7,5 x 10%-7,5 x 107
MPN/g trong cat bd sung 500 mg N/kg va 4, 6x10" — 4,6x10° (MPN/g) trong cét bd  sung 1000 mg N/kg. Tap hop
chding nam men dat s6 lwgng cao nhét tlr tudn thir 4 dén tudn the 6 trong cat 6 nhiém dau cé bd sung ham lwong
N l& 1000 mg/kg Sé lwgng ndm men & ha| nghiém thirc khong bd sung N va bo sung N v&i ham lwgng & 1500
mg/kg déu giam theo thoi glan tir 1,1x10° MPN/g & thoi diém ban dau (0) xuong chi con 1an lwot 1a 3,8 x 10°
MPN/g (0 mg/kg) va 2,3x10° MPN/g (1500 mg/kg) sau 8 tudn thir nghiém. Két qua nay cho thay vai tro cta N
trong qué trinh phan hdy cat & nhiém dau bang phwong phap Bioremediation. Tuy nhién, ham lwong N phi hop
véi tap hop ching ndm men trong nghién cu nay t&r 500 dén 1000 mg/kg. Néu thap dwéi 500 mg N/kg sé lwong
ndm men sé suy gidm do thiéu chat dinh dw&ng. Con I&n hon 1000 mgN/kg, nAm men cé thé bi trc ché do ham
lwong N duw thira.

Kha nang phan hay hydrocacbon dau mé (dau thd) ctia tap hop ching ndm men trong cét bé sung N véi
ham lwong khéac nhau

Oo/c DT E0mg B500 mg 21000 mg 1500 mg ED/cDT ®O0mg 0500 mg @1000mg @1500 mg
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Hinh 2. Ham lwong dau thé tdng sé trong thi nghiém Hinh 3. Hiéu qua phan hay dau thé ctatap hop ching
v&i cac ham lwong N khac nhau sau 8 tuan nam men sau 8 tuan
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Két quad (Hinh 2 va 3) cho thdy, sau 8 tudn thi nghiém, ham lwong dau thd tdng sd (TPH-total petroleum
hydrocarbons) gidm tlr 10.600 mg/kg cat xudng con 9432, 5480, 2703, 1166 va 4134 mg/kg 1an lwot vé&i thi
nghiém dbi chirng (khéng bd sung N) va bd sung N véi ham lwong 1an lwot 1a 0, 500, 1000 va 1500 mg N/kg cat.
Hiéu qua phan hady dau twong (rng 1a 11; 48,3; 74,5; 89; 61%. Ca hai phwong thirc thic day sinh hoc (BA) (chi bb
sung tap hop chiing ndm men khong bd sung N) va két hop thac day va kich thich sinh hoc (BA + BS) (b sung
tap hop ching nAm men va N véi ham lwong khac nhau) déu cé kha nang phan hiy TPH sinh hoc so vé&i nghiém
thtre d6i chirng, tuy nhién, két hop BA+BS cho hiéu qua cao hon. Didu nay mét 1an niva khang dinh viéc bd sung
chét dinh dudng (N, P) la phwong phap hiéu qua gilp tang cwéng kha nang phan hiy diu cla vi sinh vat néi
chung va ndm men néi riéng. Trong nghién ctru ndy, ham lwong N phu hop cho qua trinh phan hay sinh hoc
Bioremediation cuia tap hop ching nAm men (DSNM1, VTNM1, va NTNM16) la 500 - 1000 mg N/kg céat twong
duwong véi ty 1& C:N:P la 100:5:1 va 100:10:1. Didu nay phiu hop véi cac nghién clru cla co quan bao vé moi
truong My (US, EPA, 2002) théng bao rdng ty I& C:N:P thich hop dé xt ly dat, cat/trdm tich 6 nhiém dau |a
100:10:1, ty I& nay gitp quan thé VSV phan hly dau hoat déng téi wu. Cat nhiém dau duoc x Iy bang phuong
phéap két hop BA+BS cho thay, sb lwgng nAm men cao hon so véi cat khong dwoc xir Iy (mAu dbi chirng) hodc
cat duwoc xr ly bang phwong phap BA (Hinh 1). Diéu nay ciling dwoc minh ching bang hiéu qua phan hay dau.
Nguyén nhan la do khi ty 1& C: N: P dwoc cung cap phi hop dan téi kich thich sy sinh trwdng va phat trién kha
néng phan hiy diu cla cac ching vi sinh vat (Atlas and Bragg, 2009). Hiéu qua phan hay TPH cda ching tap
hop ching ndm men 1an lwot dat 48,3% (BA); 74,5% (BA+BS; 500 mg N/kg); 89% (BA+BS; 1000 mg N/kg) va
61% (BA+BS; 1500 mg N/kg). Phwong thirc phan hiy BA (chi bd sung vi sinh vat) dwoc cho la hivu ich cho viéc
thic day sw phan hly & giai doan ddu cla quéa trinh xi ly dac biét la & cac khu vuc méi 6 nhiém, khi VSV phan
hdy dau c6 mat do thap hoac khong c6 VSV phan hiy dau do chua thich nghi dugc voi moi truong 6 nhiém.
Nhleu ‘nghién ctru da chieing minh rang, sw két hop gitra hai phwong thirc BA va BS dem lai hiéu qua x& ly dau
tbt nhat (Suja et al., 2014). Trong nghlen ctru nay, sau 8 tuan thi nghiém, sb Iucmg cta tap hop ching ndm men
gi&m (Hinh 1), nguyé&n nhan c6 thé 1 do can kiét ngudn dinh dwéng, do dc tinh cha dét, cat/trAm tich 6 nhiém.

KET LUAN

Tap hop 3 ching nadm men DSNM1, VTNML1, NTNM16 sinh treéng va phan hay dau tét véi ham Iucrng N 1a 500 -
1000 mg/kg, tbt nhat la 1000 mg/kg. S6 lwong ndm men trong cat bd sung 500 va 1000 mg N/kg & '[hO’I diém ban
dau (0) 1a 1,1x10" MPN/g. Trong suét 8 tuan thi nghlem so lwong ndm men dao déng tir 7,5 x 10°- 7,5 x 10’
MPN/g trong cét bd sung 500 mg N/kg va 4, 6x10" — 4, 6><1O (MPN/g) trong cat bd sung 1000 mg N/kg. V@i cac thl
nghiém khong bd sung N hoac bo sung 1500 mg N/kg, sé lwgng nAm men glam dan theo thoi gian la 3,8 x10°
MPN/g (BA; 0 mgN/kg) va 2, 3x10° MPN/g (1500 mg N/kg) sau 8 tuan Hiéu qua phan huy dau thd cua tap hop
chang nam men la 11; 48,3; 74,5; 89; 61% twong tng Ian lwot véi mau cat d6i ching, cét bd sung N véi ham lwong
lan luot 12 0, 500, 1000 va 1500 mg N/kg.

Loi cam on: Kinh phi thyc hién nghién ciru ndy dwoc cung cdp boi nhiém vy Thii tudng giao cho Vién Han lam Khoa hoc va
Cong nghé Viét Nam, md so CP 1862.02/20-22.
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SUMMARY

Bioremediation of oil-contaminated sand/soil is dependent upon several factors that commonly affect
biodegradation processes, such as content of N, P, oxygen and moisture, temperature... A characteristic of oil-
contaminated sand/soil is its high concentration in carbon compared to the concentration of N and P. Nitrogen is
particularly expected to affect degradation rates and extents, since soils commonly lose nitrogen due to nitrogen
leaching and/or due to denitrification processes. Therefore, N and P is usually, the limiting nutrient in soil/sand
and the addition of these nutrients in soil/sand bioremediation are necessary to stimulate oil biodegradation. The
effect of nitrogen concentrations on the bioremediation of crude oil-contaminated sand by a yeast consortium
was investigated in this study. The yeast consortium of three strains (DSNM1, VTNM1, and NTNM6) that were
isolated from oil-contaminated marine sites. The high ability of crude oil degradation and biosurfactant
production by these three strains was determined with suitable nitrogen sources (NH4Cl and (NH,),SO,4). The
effect of different nitrogen concentrations on growth and crude oil-degrading efficiency of the yeast consortium
was evaluated in this study. Results showed bioaugmentation (0 mg N/kg) and biostimulation (500, 1000, and
1500 mg N/Kkg), respectively promoted 48.3; 74.5; 89 and 61%. However, the number of yeast consortium of all
experiments decreased after 8 weeks. Therefore, in order to maintain a stable oil degradation efficiency, it is
necessary to periodically add N with appropriate concentration during the bioremediation process. The results
confirm the crude oil degradation potential of the yeast consortium as well as the effect of nitrogen additions in
simulating the growth of three yeast strain, thereby improving the oil biodegradation efficiency.

Keywords: Bioremediation, crude oil, nitrogen addition (N), oil-contaminated soil/sand, yeast.
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