Tap chi phén tich Hoéa, Ly va Sinh hoc - Tdp 20, s6 3/2015

NGHIEN CUU ANH HUONG CUA DAU DO VA BDF TOI MOT SO VI SINH VAT
TRONG NUOC BIEN O VIET NAM

Pén toa soan 16 —7—2015

Nguyén Hoang Phwong Lan, Nguyén Thé Pong
Tong Cuc Méi truong, B Tai nguyén Moi truong
Nguyén Quang Trung
Vien Cong nghé Moi truong, Vién Han lam Khoa hoc va Cong nghé Viét Nam

SUMMARY

STUDY ON EFFECTS OF DO OIL AND BDF TO SOME MARINE ORGANISMS
IN SEA WATER OF VIETNAM

This paper presents the results of studying the effects of natural mineral oils DO and biodiesel

fuels BDFI of Vietnam and BDF2 of Japan to the development of some types of marine
organisms. The some aerobic bacteria, yeast and mold in sea water were selected for study.
The results showed that the present of DO (from 200mg/L to 500mg/L) has inhibitation of
growth of aerobic bacteria. Biodiesel fuel contents of BDFI and BDF2 become a food
source, causing the growth of aerobic bacteria from 10 to 15 times higher than the control
sample. The present of DO make the development of the yeast 2 times higher, while BDFI
and BDF 2 make the development of yeast about 12 times higher. DO make the mold growth
is 1.4 times higher, but BDFI1 and BDF2 make the mold growth about 2.6 times higher
compared with reference sample in about 27 days the survey. The biological effects of oil
BDF1 of Vietnam and BDF2 of Japan were similar in experiments.
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1. MO PAU

Viét Nam da va dang nghién ctru, sir dung
ché phim diu sinh hoc (BDF-Biodiesel
Fuel) nhim giam nhe 4p luc khai thac can
kiét dau moé DO (Diesel Oil). Mirc tiéu thy
hai ngudn nhién liéu BDF va DO cho nén
cong nghi€p van tai hang hoa va du lich
bién 13 rat 16n. Bén canh su hoat dong

thuong xuyén trén bién, cac su cb dang ké
nhu ddm tau, dau tran, d6 thai bira bai, xtic
rira lan can, him tau, déu c6 thé giy nguy
co 6 nhidm moéi trudong bién do viée sur
dung cac loai nhién li¢u dau DO va BDF
gdy ra ( C.L.Peterson,Gregory Moler ,Juli
2007 ", Randall von Wedel,1999"), Arnold
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V.Hallare, Paulo Loeno S. S.Ruiz, J.C.Earl
D.Carino 2014)" .

Hién nay con rét it cong trinh nghién ciru
vé kha ning gy 6 nhiém méi trudng nudc,
dic biét 1a nude bién do st dung DO va
BDF. Su bién ddi cua ching trong tu nhién,
trong moi truong nudc bién, nhitng anh
huéng cia chung dbi véi méi trudong sbng,
dac biét la moi truong vi sinh vat bién con
1a nhitng cau hoi buc xtc dbi v6i cac nha
khoa hoc hién nay.

Trong nudc bién c6 nhiéu chung thuy vi
sinh vat khac nhau, mdi loai vi sinh vat co
kha nang phan huy mot nhom hydrocacbon
cu thé nao d6 (Kasai,Y et al, 2014)"], Cac
vi sinh vat c6 thé phan huy 0.03-0.5g dau
/24h/1m’
(Oilandgastechnology.net,2014)"!, (Dan
Gundersor, 2014)°. Khi diu roi xudng
nudce, cac ching vi sinh phan huy cac loai
diu nay nhu 13 thire 3n dé sinh truong. Néu
khuéch tan tét thi sy phan huy dau cua cac
vi sinh vat nhanh, manh hon. Piéu kién dé
cac vi sinh vat phan huy diu duoc 14 phai
¢6 oxy. Do d6 trén bé mit nude, dau dé bi
vi sinh phan hity hon 1 khi dd chim xubng
day. Kha nang phan huy vi sinh phu thude
vao thanh phin cua dau, loai diu, dién tich
dau tran trén mat nuéc va nhigt do moi
truong.

Cac nghién ctu dnh huong ctia ham luong
dau DO va dau BDF t6i céc loai vi khuan
hiéu khi, nim men, va nam moc trong
nude bién d3 duoc thuc hién trong bai bao
nay.

2. THUC NGHIEM VA MO HINH THUC
NGHIEM.

2.1.Nguyén liéu, doi twong nghién ciru,
héa chit
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Nguyén liéu: Dau nhién lidu khoang DO
ctia Viét Nam; dau sinh hoc BDFlcua Viét
nam do du an JASTREP cung cdp va dau
BDF2 cta Nhat Ban, do truong dai hoc
Osaka cung cép; Nuée bién vinh Ha Long,
Quang Ninh, Viét nam, cach bo 350m:
100lit; Bun day bién cach bd 350m (dé kho
& nhiét d6 phong 18-20°C trong thoi gian
48h rdi can bun dé lam mam vi sinh).

Dbi tugng nghién ciru @ su sinh trudng cua
vi khudn hiéu khi, nAm men, nAim mdc
trong nudc bién tai vinh Ha long, Viét
Nam.

Thoi gian khao sat: tir 2013/01/04 dén
2013/01/31

Ho4 chét: Cloroform, pA, Nhat Ban ;
Hexan, pA, Nhat Ban

Phuong phap xac dinh: TCVN
4884:2005,ISO  4833:2003: Tdéng sb vi
khuén hiéu khi” , TCVN 1566- San phdm
thyc phdm: xac dinh téng sé bao tir ndm
mem, nim moc

2.1.2. Dung cu, trang thiét bi

Dung cu: Can nhua tring dd vo tring 20
lit, @ 14y mau nudc bién; 19 binh chira thé
tich 5L miu ndu cung loai va gidng nhau
c6 nip day kin; May xuc khéng khi loai
ding cho xuc khi cho bé ca canh, di vo
trung. Binh chiét 1L, 2L; Tu x4y; Binh hut
chan khong; Binh hut &m.May cit quay
chan khong; Binh qua 1& thé tich 200ml,
cbe 1am bay hoi va can dau. Can phan tich
5 chir s6: Ohaus DV 215 CD: 0.00001g. Ta
nudi cdy vi sinh ESCO IFA-110L-8,
Indonesia.

2.2. M6 hinh thyc nghi¢m.

2.2.1. Khio sdt dnh hwéng ciia diu dén
cdc vi khuén hidu khi, ném men, ném méc

trong nwoc bién



e Chudn bi mdu, bo tri thi nghiém phdn
ung va theo doi thuc nghiém

Chuén bi 10 binh mau nau, thé tich SL: Cho
vao mdi binh 2 lit nude bién vinh Ha Long,
Viét Nam. BS sung 20g bun bién dé tao
ngudn vi sinh vat cho nuéc bién.

Khao sat dau DO: B6 sung 500mg diu
DO vao binh 1 va 2, ki hiéu miu M1 va
mau M2)

B6 sung 200mg diu DO vao binh 3, (ki
hiéu mau M3)

Khao sat dau BDF1: Bb sung 500mg diu
BDF1 vao binh 4 va 5, (ki hiéu mdu M4
va mau M5)

B6 sung 200mg diu BDF vao binh 6, (ki
hiéu mau M6)

Khao sat dau BDF2: B6 sung 500mg diu
BDF2 vio binh 7 va 8, (ki hiéu M7 va miu
MBS)

B6 sung 200mg dau BDF2 vao binh 9, (ki
hiéu mau M9)

Mau déi chirng. M10: chi ¢6 nuéc bién va
bun, khong bd sung diu

Diéu kién hiéu khi: Xuc khi hang ngay
béng thiét bi xuc khi bé c4 canh

e Tién hanh phan tich

Mau sau khi nuéi cdy vi sinh bun bién tir
ngdy thir nhit dén ngay thtr 3 thi bit du ly
mau nudc dé phan tich, cac mau lay dé
phan tich vi sinh dugc thuc hién vao cac
ngay thu 3, 6 ,9, 12,15, 18, 21, 24 va 27 sau
khi chudn bi miu va xuc khi. M®di lan lay
10ml mau cho vao cac dng nghiém 20ml di
v triung dé phan tich cac chi tiéu vi khuén
hiéu khi, nim men, nam méc.

Cac mau phan tich vi sinh duoc thuc
hién tai Vién Cong nghé Moi truong, Vién
Han lam Khoa hoc Viét Nam
3. KET QUA VA THAO LUAN

3.1.Két qua khdo sat sy anh hwéng cia
dau DO va BDF1, BDF2 téi vi sinh vit
trong nuéc bién

Do tac dong cua gi6 va séng nén nude bién
luén c6 ham luong oxy hoa tan 16n, cac vi
khuan ki khi s& khong tOn tai trén nude bién
bé mat. Vi vay thi nghiém chi dugc thuc
hién véi vi khuan hiéu khi. T4t c4 10 binh
chira 2L miu nudc bién, giy 6 nhidém diu
cudng buc bing cach bd sung luong diu
DO, BDF1 va BDF2 nhét dinh, b sung
thém 20g bun day bién vao ting binh nhdm
tao mam cho lugng vi sinh vat trong nudc
bién va cho cung cip oxy qua bom khi
cudng buc tao méi truong hiéu khi. Céc vi
sinh vat chiu tac dong cua diéu kién moi
truong va thi nghiém nay 1a vi khuan hiéu
khi, ndm men va nAm mdc. Su phat trién
clia cac vi sinh vat trong nudc bién ¢ diéu
kién hiéu khi duoc khao sat trong thoi gian
27 ngay, vao cac ngay thir 3, 6, 9, 12, 15,
18, 21, 24 va 27, ba ngay lay mau phén tich
mot 1an. N(‘Sng d6 cac vi sinh vat trong cac
mau thay d6i theo thoi gian thé hién sy ting
truong cua vi khudn hiéu khi, nAm men va
nAm méc dudi tac dong cua diu khoang
DO, BDF1 va BDF2.

3.1.1. Két qui khdo sdt tic déng ciia
dauDO va BDF1, BDF2 Ién vi khudn hiéu
khi

Ham lugng cac loai dau duoc sur dung trong
nghién ctu nay la 200mg va 500mg trong
thé tich 2 lit nudc bién. Cac miu sir dung
500mg/L déu duoc lam hai 1in dé c6 két
qua lip lai. Két qua phan tich tong vi
khuén hiéu khi duoc thé hién trong hinh 1.
Nhan xét: Tir két qua hinh 2 cho thiy, Dau
DO anh hudng t6i sy sinh trudng cua vi
khuan hiéu khi trong qua trinh khao nghiém,
ndng d6 DO cang cao thi cang wre ché sy sinh
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truong cua vi khudn hiéu khi (Aerobic
Bacteria). Luong dau DO dugc bd sung cao
(500mg) c6 tac dung trc ché vi khuin hiéu khi
hon hén so vé6i bd sung chi lwong 200mg dau
DO. Sau khoang thoi gian 24-27 ngay, 99%
vi khuan hiéu khi bi tic ché béi dau DO, tir
gin 5000 con xubng con khoang 20-30 con.
Diu BDF1 va BDF2 khong e ché sy sinh
truong cua vi khuan hiéu khi trong qué trinh
khao nghiém, n6ng d6 cang cao thi mat do vi
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khudn hiéu khi cang 16n, c6 thé do cac vi
khuin c6 kha niang phan hity va chuyén hoa
diu BDF1 va BDF2 thanh ngudn cung cp
cacbon cho su sinh truong ctia chiing. Luong
vi khudn hiéu khi trong cac miu bd sung dau
BDF1 va BDF2 tang khoang hon 10 -15 lan.
C6 thé thiy rang vao cac ngay tir thir 3 dén
ngay th 21, vi khudn hiéu khi ting truong
nhanh, dén ngay tir thir 23 dén 27.
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(1a)- Anh huéng ciia dau DO

1b)- Anh hwéng ciia dau BDFI va BDF?2

Hinh 1. Anh hudng ciia dau DO(a), BDF1, BDF 2(b)

dén sir tang truéng cia VKHK trong nuée bién

Luong vi khuén hiéu khi trong cac mau c6
bd sung ddu BDF1 va BDF2 déu dat mirc
ting trudng can bang, lvong vi khuin trong
mau khong ting manh nhu cac ngdy trudc.
Luong BDF1 va BDF2 du c6 bd sung
nhidu, stc ting truéng cia vi khudn hiéu
khi ciing dat can bang dén gia tri nhét dinh.
Néu luong diu BDF nhiéu, s& gdy 6 nhiém
nuée, e ché su phat trién cua vi khudn
hiéu khi, tac dung x4u dén méi truong. Mau
dbi chirng (M10) khong bd sung dau cho
thdy vi sinh vit trong miu bun bién phat
trién, ting trudéng binh thuong trong diéu
kién nudc bién va duoc cép khong khi,
nhung su ting truéng khong manh bang khi
c6 mit ciia ddu BDF trong mdi trudng.

3.1.2. Két qua khdo sat tic dpng ciia diu

lén tong ndm men
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N4m men ciing st dung cac hop chit hitu
co lam thirc dn dé ting truong. Hinh 2, (2a)
va (2b) thé hién kha ning phan huy cac loai
dau DO va BDFI, BDF2 ciia nAm men
trong thoi gian 27 ngay. Cac mau M1, M4
va M 7 bb sung 500mg mdi loai dau DO,
BDF1 va BDF2 dugc dua di phan tich ndm
men, két qua so sanh v6i nAm men cta miu
dbi chirng M10. Céc két qua khao sat vé tac
dong 1én téng nAim men dugc trinh bay &
hinh 2.

Nhén xét. Tt hinh 2 cho théy, nam men chi
xudt hién trong cic miu thi nghiém c6 bd
sung bun va khong co trong cac mau thi
nghiém chi st dung nuéc bién (MI10).
Nong d6 cia BDF1, BDF2 va DO ( 500mg/
L) khong anh hudng téi su sinh truong clia

niAm men trong sudt qué trinh thir nghiém.



Nguoc lai, ham lvgng DO, BDF1 va BDF2
con c6 tac dung lam ting treéng ndm men,
trong thoi gian

khoang 27 ngay thi nghiém, cac nAm men
ting trung binh hon 2 1dn khi c6 mit cua
DO, ting 12 lan khi c6 mit caa BDFI va
BDF2. Khi khong ¢6 diu, ma chi c¢6 bun

bién, cac nam men trong nudc bién cling co
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(2a)- Anh huéng ciia dau DO

thé ting truong 1.3 lan. Dibu d6 cho thiy
nim men khéng nhitng khong bi dau DO,
BDF1 va BDF2 trc ché, chim phat trién hay
chét ma con co kha ning st dung diu
DO,BDF1 va BDF2 lam ngudn thic an
cung cip cacbon cho chung phat trién, tuy

nhién mirc do tang trudng la khac nhau.
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2b)- Anh huéng ciia dau BDFI va BDF2

Hinh 2. Anh huong ciia dau DO(2a),BDF1, BDF2(2b)

den sy tang truong cua ndm men trong nuoc bién

Su tang trudong khi c6 mat BDF1 va BDF2
ctia nAm men trong nudc bién cao hon khi
c6 mit ciia DO khoang gin 10 lan.

3.1.3. Két qud khdo sdt tic dong ciia diu
Ién tong ndm méc

Tuong ty nhu trong thi nghiém cia ndm
men, nam mdc cling dugc khao sat voi cac
mau M1. M4, M7 ¢6 bd sung 500mg cac
dau DO, BDF1 va BDF2 va miu M10 lam
dbi ching. Két qua dwoc thé hién trong
hinh 3. Cac loai dau trén ciing khong giy
trc ché hay lam chét cac loai nAm méc,
nguoc lai con trd thanh ngudn thic an
cacbon cho su phat trién ciia nAm mdc. Céc

két qua cling chi ra rang sy cé mat cua DO

khong lam cho su tang truong 16n 1én dang
ké, nhung d6i véi BDF1 va BDF2 la kha 15
rang, didu d6 cho thidy su phu hop la
cacbon cua ddu sinh hoc d& bi phan huy vi

sinh hon diu m& khoang.
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Hinh 3 . Anh hudng ciia cac loai dau dén

ndm moc trong nuoc bién
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Ttr thue nghiém cho thdy, ndm méc khong
c6 trong cac mau thir nghiém khi st dung
nuée bién (midu M10), ndm mbe chi co
trong cac mau thi nghiém c6 bd sung bun.
Céc loai diu DO, BDF1 va BDF2 khéng
trc ché su phat trién ctia nAim mdc khi bd
sung 500mg vao mdi trudng nude bién.
Tuong tu d6i v6i ndm mdc, diu DO lam ting
truong gip 1.4 1an va diu BDF 1 va BDF 2
lam tang truong khoang 2.6 1an (hinh 3).

So sanh giita 2 loai ddu BDF1 va BDF2,
cho thiy tac dong cuia chung trong moi
trudng hop la twong ty nhau.

Tir c4c hinh 1,2 va 3 cho thdy trong cic moi
truong ¢6 diu BDF, cac vi khuin hiéu ki
16n hon su ndm men hon 10 1an va 16n
hon nim mdc gan 150 lan.

DPay la mot két qua khd quan hwéng t6i kha
nang nghién ciru ra mét loai ché pham sinh
hoc chira vi sinh vdt co kha nang phan huy
dau BDF nhur thire dn dé vi sinh vit ting
trueéng, nham sir dung dé xvr 1y 6 nhiém dau
trong thiee té.

4. KET LUAN

Qua qua trinh nghién ctru , khao sat thuc
nghiém va danh gia anh hudng cua hai loai
dau DO va BDF t6i mot s6 vi sinh vat nhu
vi khudn hiéu khi, nim men, ndm mbc
trong nudc bién, ching toi rat ra mot sb
két luan sau:

- Trong didu kién hiéu khi, két qua cho thiy
diu DO c¢6 tac dong loai bo cac vi sinh vat hiéu
khi con diu BDF1 va BDF2 khéng nhiing
khong gdy anh huéng t6i cac vi khun hiu khi
ma con tao thanh ngudn nguyén lidu cacbon
cho céc loai vi sinh vat bién.

- Trong diéu kién hiéu khi, ca ba loai dau DO,
BDF1 va BDF2 déu khong anh huéng dén su
phét trién, sinh truong ciia ndm men, ndm
mdc; dic biét 1a cac loai dau BDF1 va BDF2
déu 1a ngudn nguyén liéu cacbon cho nidm
men, ndim mdc phat trién. Dau DO ciing 1a
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ngudn thirc dn cung cip cacbon cho nAm men,
nim mdc nhung su phat trién han ché hon.

C6 thé nghién ctru dé hudng t6i viée sur
dung cac ché phdm dau sinh hoc nay dé tao
ra mot loai ché phém sinh hoc nhim muc
dich xir Iy 6 nhiém diu BDF khi su ¢6 6
nhidm méi trudng do dau sinh hoc gay ra.
Xin tran trong cam on GS. Yasuaki Maeda va
GS. Otsuka Kouwji, truong Pai Hoc Osaka
Prefecture, Nhdt Ban vi sw giup do qui bau
trong qud trinh thuc hién nghién ctru nay.
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