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MO DAU
1. Tinh cép thiét cia dé tai

Nhién liéu may bay 1a mot loai san pham chuyén dung danh riéng cho
dong co may bay nén doi hoi phai c6 do tinh sach rat cao. Pdi voi nhién liéu,
viéc kiém soat vé chét lugng bao gém cac dic diém vat 1y, hda hoc va vi sinh
vat déu rat quan trong. Vi du chi mét trong nhitng chi tiéu nay khong bao dam
déu co thé gy nhitng hau qua vo cing nghiém trong, anh huong dén an toan
ctia cac chuyén bay.

Trong nhién liéu may bay co thé bi nhiém hang trdm loai vi sinh vat khac
nhau, nhiéu loai trong s6 d6 c6 kha ning str dung rat tt hydrocarbon trong nhién
liu. Chung vira c6 thé sinh truong rat tot trong nhién liéu vira 1a nhing vi sinh
vat tién phong tin coéng vao nhién liéu, kéo theo su phat trién ctia nhiéu loai vi
sinh vat khac.

Vi sinh vat nhiém trong nhién liéu may bay c6 thé gy nhitng anh huong
rat nghiém trong dén chat luong cua nhién liéu nhu: thay doi thanh phan hoa
hoc, tinh chat 1y hoa cua nhién liu; gdy an mon bé chura va céc duong 6ng dan;
gay tac loc va hé théng dan.

Do d6, viéc nghién ctru vé da dang vi sinh vat dong thoi phat hién nhiing
loai ¢6 kha ning str dung nhién liéu may bay 1a rat can thiét, vira c6 ¥ nghia khoa
hoc vira mang tinh thyc tién cao.

Dé giai quyét cac van dé con ton tai nhu dd néu trén, luan an: “Nghién ciru
thanh phan khu hé vi sinh vit nham han ché tic hai ciia chiing trong nhién
liéu may bay Jet AI” da dugc thuc hién vo1 muc ti€u va ndi dung nhu sau:

2. Muc tiéu ciia dé tai

- DBéanh gia dugc tinh da dang cua vi sinh vat phan 1ap trong nhién li€u Jet
Al & Viét Nam.

- Xac dinh dugc nhitng vi sinh vat chu chét gy hai ddi véi nhién liéu may

bay & Viét Nam.
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- banh gia dugc hiéu qua cua chat diét khuan dang dugc su dung & Viét
Nam va dua ra khuyén cdo nham kiém soat cac vi sinh vat pha hong nhién liéu,
dam bao an toan cho cac chuyén bay
3. N¢i dung nghién ciru

- Thu thip cac mau nhién liéu, vét nudce nhién lidu 1ay tir cac mdy bay va
cac kho bé chtra nhién liéu ctia Viét Nam.

- Phan lap cac vi sinh vat uu thé (vi khuén, nAm mdc, xa khuan, nAm men).

- Phan loai mot sb chung vi sinh vat chiém wu thé trong khu hé nay bang
phuong phéap hinh thai, sinh 1y, sinh hoa va phan tich trinh tu 16S, 26S rDNA.

- Xac dinh thanh phan chung loai va danh gia da dang vi sinh vt trong
nhién liéu Jet Al bang k¥ thuat DGGE, so sanh voi cac phuong phap truyén
théng.

- Phat hién nhiing vi sinh vat ¢c6 kha nang st dung hydrocarbon trong
nhién liéu, gay anh huong dén an toan bay.

4. Nhirng dong gop mai cia luin an

(1) Pa phat hién thém mot s6 loai vi khuan va ndm mdc thudng gip trong
nhién liéu may bay Jet Al & Viét Nam.

(2) Lan dau tién ¢ Viét Nam d3 phéan 1ap duoc Dietzia sp. tir nhién liéu Jet Al,
Vi khudn nay c6 kha nang sir dung cac mach carbon tir C8 — C25 va sinh
tong hop CHHBMSH gdém mot vong benzene, hai nhom COO~ va hai
mach carbon C12. CHHBMSH do vi khuén Dietzia sp. sinh ra c6 thé giup
nhiéu loai vi khuan khac sinh truéong va pha hong nhién liéu.

5. P6i twong va pham vi nghién ciru ciia dé tai
Cac mAu nhién liéu may bay duoc 1ay tir kho bé, xe téc va thung chira

nhién li€u & hai cdnh may bay tai Noi1 Bai (Ha No61), Cat Bi (Hai Phong), Ba

Néng va Tan Son Nhét (Tp. H6 Chi Minh). Pham vi nghién ctru 14 nhiing vi

sinh vat chiém uu thé trong nhién liéu va dnh hudng cua ching dén nhién li¢u.



6. Bo cuc cua luan an

Luan an gébm 122 trang, trong d6 phan m¢ dau 3 trang, tong quan tai liéu
30 trang, vat lidu va phuong phap nghién ctru 20 trang, két qua va thao luan 53
trang, két luan 2 trang, danh muc cic cong trinh d3 cong bd 1 trang, tai liéu
tham khao 13 trang va phu luc 10 trang.
Chuong 1. Tong quan ti liéu
1.1. Mot s6 dic diém, tinh chét caa nhién liéu may bay
1.1.1. Thanh phéan hoéa hoc cua nhién liéu may bay
1.1.2. Cac tinh chét cta nhién liéu may bay
1.1.3. Phan loai nhién li¢u may bay
1.1.4. Mot s chat phu gia bo sung trong nhién liéu
1.2. Vi sinh vat trong nhién li€u may bay
1.2.1. Tinh hinh nghién ctru vi sinh vat trong nhién liéu may bay trén thé
gidi
1.2.2. Nam méc Cladosporium resinae trong nhién liéu méay bay
1.2.3. Tinh hinh nghién ctru vi sinh véat trong nhién li¢u may bay & Viét
Nam
1.2.4. Cac yéu td anh hudng dén sy tdn tai cua vi sinh vat trong nhién li¢u
may bay
1.3. Anh hudng cta vi sinh vat dén nhién liéu may bay
1.3.1. Vi sinh vat c6 thé lam thay d6i thanh phan, tinh chat ctia nhién liéu
dan dén 1am hong nhién liéu
1.3.2. Vi sinh vat gay an mon céc thiét bi tiép xtc
1.3.3. Cac anh huong khac
1.4. Ngan ngira va xtr Iy cac thanh phan nhiém ban trong nhién liéu
1.4.1. Xa nudc thuong xuyén
1.4.2. Str dung mang bao vé bé chira
1.4.3. Loc
1.4.4. Két tia
1.4.5. Loai trir nhimg thanh phan dinh dudng cua vi sinh vat
1.4.6. Sir dung chat diét khuan, chét trc ché vi sinh vat va céac phu gia
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Chuong 2. Vit li¢u va phuwong phap nghién ciru
2.1. Vat liéu

Téng s6 50 mau nhién liéu méay bay dugc lay tir kho bé, xe téc va thung
chtra nhién li¢u & hai canh may bay tai san bay N6i Bai (Ha No6i), Cat Bi (Hai
Phong), Pa Ning va Tan Son Nhat (Tp. HO Chi Minh).
2.2. Héa chat

Cac hoa chat sir dung duoc cung cip boi cac hing c6 uy tin trén thé gidi:

Sigma, Takara, Invitrogen, Merck...
2.3. Phwong phap

2.3.1. Cdc phwong phdp thu mdu: iy mau nhién liéu bang can 14y miu chuyén

dung; Loc mau nhién liéu bang mang loc chiu dau va bom hit chan khong.

2.3.2. Cdc phwong phdp phdn Idp vi sinh vdt: Phan 13p va xac dinh s lugng vi
sinh vat trong nhién liéu theo phuong phap Koch; Pém s luong vi sinh vt theo

phuong phap pha loang t41 han.
2.3.3. Cdc phirong phdp phan tich méau: Xac dinh Gram; Quan sat nAm méc bang ky

thuat tiéu ban phong am; Quan sat vi khuan dudi kinh hién vi dién tir quét; Xac dinh
céc dic diém sinh hoa cta vi khuan béng kit chuan API 50 CHB, API 20 NE; Panh
gia kha ning str dung nhién liéu bang nuéi lac trén mdi truong 5% Jet Al lam ngudn
carbon; Panh gia CHHBMSH bang cac phuong phap E24, Drop collapse va Oil
spreading; Tach chiét tho va tinh sach CHHBMSH bang sic ky ban méong; Xéc dinh
thanh phan ctia dau va CHHBMSH bang sac ky khi; Phan tich cau traic CHHBMSH
bang sic ky khdi phd; Tach chiét DNA tong s6, PCR, dién di DNA - DGGE, doc
trinh ty gen 16S va 26S rDNA.

2.3.4.Cdc phwong phdp danh gid két qua: St dung giao dién tim kiém BLAST
ctia NCBI; X4y dung ciy phat sinh chung loai bang phan mém CLUSTALX
1.83; Panh gid d6 da dang quan thé bang cac chi sé6 Shannon, Simpson,

Margalef va Menhinick.



Chuwong 3. Két qua va thao luan
3.1. S6 lwgng va thanh phén vi sinh vt trong nhién liéu may bay
3.1.1. Phan tich so lwong vi sinh vét trong nhién liéu may bay

T4t ca 50 miu nhién liéu may bay déu xuat hién vi sinh vat v6i sd luong
khac nhau. Vi khuan hiéu khi tir 0,2 x 10" CFU/ml dén 10° CFU/ml. Cac mau
c6 86 lwong vi sinh vat cao dot bién déu 1a cac mau 13y tir may bay va thuong 1a
cac mau 1an nudc. NAm mdc c¢6 mit & 27/27 mau nhién lidu ldy tir may bay,
9/12 mau bé chira va 7/11 mau xe téc voi s luong cao nhat trong mau A345,
1én t6i 6,3 x 10° CFU/ml.

S6 luwong vi sinh vat trong nhién liéu ciing ting dan theo thdi gian va qua
trinh bao quan, str dung, twong ty cac nghién ctru ctia Lai Thuy Hién va dtg
[68], [94].

3.1.2. Thanh phan vi sinh vit trong nhién li¢u may bay

Trong s6 cac vi sinh vat phan lap duoc, cac chung vi khuan va ndm méc
chiém vu thé nhat véi ty 1é gan bang nhau (46,19 % va 43,33 %), do d6 duoc
chon lam dbi twong cho cac nghién ctru tiép theo. Xa khuan c6 14 chung,
chiém 6,67 %. Nam men chi c¢6 8 ching chiém ty 1¢ 3,81 %. Ca hai nhom nay
da giam ca vé sb luong va da dang loai (Hinh 3.1).

St dung cac cong thirc toan hoc dé so sanh cac chi sé vé do da dang
(Shannon), do dong déu (Simpson) va da dang quan thé (Menhinick, Margalef).
Két qua cho thay, vi khuan va ndm méc 13 hai nhém chiém wu thé nhat, bo xa

cac nhom con lai 1a nam men va xa khuan (Hinh 3.2).

43%

ONim méc EVikhuin
OXakhudn ONim men

Vi khuan Nam mbe NAm men Xa khuan

Hinh 3.1. Ty 1¢ cac nhom vi sinh vét Hinh 3.2. Danh gia mirc d6 da dang va dong déu
c6 mat trong nhién licu Jet Al cua cac nhom vi sinh vat trong nhién li€u may bay
dua vao céc chi sb toan hoc
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3.2. Phan loai va danh gia da dang cac chiing nAm mdc trong nhién liéu
3.2.1. Pic diém hinh thai ciia cac chiing nAm moc

Céc chung ndm moc di dugc mo ta cac dic diém hinh thai khuén lac va
khudn ty. Chung duoc xép thanh cidc nhom gbém Penicillium, Aspergillus,
Cladosporium, Curvularia va mot sd chung chua dinh tén.

Penicillium sp. A307.5 Aspergillus sp. A345.6

Cladosporium sp. A302.1 Curvularia sp. A348.6

Hinh 3.3. Hinh théi co quan sinh bao tir cia mdt s chiing ndm méc phan lap
trong nhién li¢u Jet Al

Két qua phan 1ap va phan loai 91 ching ndm mdc trong nhién liéu may
bay & Viét Nam cho thay, Penicillium gdm 28 chung va c6 mat trong 55 % sb
mau c6 moc, Aspergillus gdbm 25 ching va c¢6 mit trong 52,5 % sd mau co
méc. Cladosporium phan lap duoc 11 chung, c6 mat trong 9 mau, chiém ty 16
22,5 %. Curvularia c6 mit trong 4 mau, chiém ty 1¢ 10,0 %. Cac loai mdc con
lai khong thudc 4 chi néu trén va chiém ty 1& 50 % (Hinh 3.4).

Mit khéc, cac nhém ndm méc trong nhién lidu ciing dugc danh gia vé do
da dang, do dong déu. Két qua cho thdy Penicillium va Aspergillus chiém wu
thé nhét (Hinh 3.5).
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Penicillium Aspergillus Cladosporium Curvularia Khac

Aspergillus
Cladosporium
Curvularia

Khac

Hinh 3.4. Ty 1& cic chi ndm méc coO mit  Hinh 3.5. Dinh gia mirc o da dang va ddng déu
trong nhién li¢u Jet Al cua cac chi nam moc trong ’nhién liéu may bay
dua vao cac chi so0 toan hoc

Nhu vay, thanh phan cac loai mbc di co su thay dbi so vé6i cac nghién ciru
ctia Lai Thay Hién va dtg trude day [8], [12]. Cac nghién ciru khac trén thé gisi
cling danh gia Cladosporium va Aspergillus 12 nhitng mdc chiém wu thé trong
nhién liéu [46], [58], [112]. Nhung trong cac miu ldy tai Viét Nam,
Cladosporium xuat hién voi ty 1& it hon han. Pay 1a mot cau hoi con dang bo
ngo, can phai c¢6 thém cac nghién ctru sau hon dé tim cau tra 10i.

3.2.2. Phén loai nAm méc bing so sanh trinh tu gen 26S rDNA

Mot s6 ching ndm méc duoc phan loai bang phuong phap so sanh trinh tu
gen 26S rDNA doan D1/D2 (Hinh 3.6)

Dua vao cac két qua vé do tuong dong so voi GenBank va cac dic diém
hinh thai hoc [55] ¢6 thé xép cac ching nAm médc nghién ciru vao cac loai nhu
sau:

- Chiing A345.1M gibng 98,1 % v&i Aspergillus sp.

- Chang A345.2M gibng 97.0 % v&i Aspergillus sydowii

- Chiing A302.1M gibng 100 % véi Cladosporium breviramosum

- Chiing A302.3M gibng 99,8 % v&i Fusarium solani

- Chiing A348.1M gibng 99,5 % v&i Arthrobotrys foliicola



Aspergillus oryzae NRRL 35191

Aspergillus pseudotamarii NRRL 443

Cladosporium breviramosum AY345902

-Amorphotheca resinae ATCC 200942

Aspergillus caelatus NRRL 26100

—A302.1M

Aspergillus flavus NRRL 4998

Cladosporium breviramosum ATCC 76215
————————Aspergillus parasiticus NRRL 6433

Amorphotheca resinae CBS 184.54

A345.1M

Aspergillus nomius NRRL 6552

Cladosporium resinae IFM41456
Aspergillus nomius NRRL 29239

Aspergillus leporis NRRL 6599 Fusarium sp. T4922-8-2

Aspergillus tamarii NRRL 4911

—
Aspergillus bombicis NRRL 29253
Aspergillus bombicis NRRL 25593
Aspergillus tubingensis JP-1
Aspergillus niger IFM 54309

Aspergillus protuberus NRRL 3505

Fusarium lichenicola CBS115.40

A302.3M

Fusarium solani CBS490.63

Fusarium solani S-0900

Fusarium ambrosium SMH1999
4'_7[ Fusarium falciforme CBS101427

Fusarium lichenicola CBS109048 2

Aspergillus sp. NRRL 4642

Aspergillus protuberus AFTOL-ID 5007

A345.2M
Aspergillus sydowii EXOCD39

Xylariaceae sp. 799_1_CP04

Microdochium phragmitis CBS 285.71

348-1M
_[ Arthrobotrys foliicola CBS 242.90
E PPleurophragmium triseptatum P018
Seiridium papillatum voucher CBS

’— Fusarium sporotrichioides

Aspergillus egyptiacus NRRL 5920

Aspergillus granulosus R-3921

Aspergillus puniceus NRRL 5077

Aspergillus ustus NRRL 4991

Aspergillus versicolor NRRL 4838
,_ Pere \— Anthostomella conorum CBS 119333 1

I— Aspergillus sicolor NRRL 4791

Hinh 3.6. So sanh mirc do twong dong cia cac chung ndm mdc nghién ciru véi
nhiing loai ¢6 ho hang gan
3.3. Phén loai va danh gia da dang vi khuén trong nhién liéu
3.3.1. Dic diém hinh thai ciia cac chiing vi khuan

Vi sinh vat trong nhién liéu rat da dang vé hinh thai. Tong sd 97 chung vi
khuan dugc chia thanh 14 nhém khac nhau, trong d6 c6 5 nhom vi khuan Gram
am va 9 nhom vi khuan Gram duong. Céac ching dai dién cho timg nhém duoc
quan sat hinh thai té bio dudi kinh hién vi dién tir truyén qua (Hinh 3.7) va

dugc Iua chon cho cac nghién ctru ti€p theo.
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F502.1 A343.4
Hinh 3.7. Hinh thai té bao ctia mot sé ching vi khuan dudi kinh hién vi dién tir
3.3.2. Dic diém sinh héa ciia cac ching vi khuin

Panh gia kha nang chuyén hoa hodc dong héa cic ngudn co chat khac
nhau cta cac ching nghién ctru bang kit API 20 NE (Gram am) va kit API 50
CHB (Gram duong). Két qua trinh bay trong cac Bang 3.1, va 3.2.
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Bang 3.1. Mot s6 dic diém sinh hoa cta cac ching vi khuan Gram am thuong

gap trong nhién li¢u Jet Al

Pic diém F502.4 | A309.1 | A343.7 F502.1 A343.2

Khtr nitrate + + + + (NO,) -

Chuyén hoa indolé - _

Axit hoa glucose - — + +W

Arginine dihydrolase + +

+ o+ + ]+

Urease + +

Thuay phan

Esculin + — + + _

Gelatine + — + + +

|

[-galactosidase _ _ N

Pong hoa

Glucose

Arabinose

Mannose

Manitol

+ 0+ + |+ o+
|

N-acetyl-glucosamine

Maltose

|

Gluconate

+

e

Caprate

Adipate

Malate +W

+ o+ |+ |+ +
+
|
|

Citrate +wW

+ 4|+
L

Phenyl acetate +w —

Cytochrome oxidase + - - — _

Catalase + + + + +

Ghi chii:  (+) phan tng duong tinh; (-) phan Gmg am tinh;

(+w) phan tmg duong tinh yéu




-11 -

Bang 3.2. Mot sd dic diém sinh hoa ciia cac chung vi khuan Gram dwong thuong

gdp trong nhién li¢u Jet Al

Pic diém A345t.2 A345.1 A343.4 A306.1 A343.1
Catalase + + + W +
" Axithoa glucose + + + + +
~ " Glycerol + _ + w _
) Erythrifol ) ] ) - - - - -
__ Dambinose - - - - -
~ L-arabinose + + _ + _
D-ribose + - - - -
~ D-xylose + + _ + _
Lxylse == - - - - -
- D-Adonitol - - + + -
Methyl-f D-Xylopyranoside - - +w - -
_ Dgalctose + + - + -
im]j-élucqse ) ) ) i + + + + +
D-fructose + + + + -
imD-manqse : - - " -
L-sorbose - - - +wW —
T e - - - = -
~ Dulcitol - - _ _ —
Inositl - + W W -
"b:maf..m_i_t(?.l + - = + .
___ Methyl-B D-manopyranoside - - - - -
__ Methyl-§ D-glucopyranoside + - - + -
N-acetyl-glucosamine - - - + -
I “Amyedalin + " " - -
Arbutin + +w +w — —
Esculin + - - +w -
Salicin + — — — —
D-cellobiose + - - - -
D-maltose + + + + +
D-lactose - - +w — —
D-melibiose - - - - -
D-saccharose + - - + -
D-trehalose + + + +w _
Inulin + - + - -
D-melezitose - - - + -
D-raffinose + + - - -
Amidon + - - - -
Glycogen + - - +w _
Xylitol - - - - -
Gentiobiose + - - - -
D-turanose — — — + +
D-lyxose — — — — —
D-tagatose - — +w - -
D-fucose - - - - -
L-fucose — — — 4 —
D-arabitol - + - + -
L-arabitol + — — — —
Kali gluconate — — — — —
Kali 2-etogluconate - - - - -
Kali 5-etogluconate - + + + +

Ghi chu:

(+) phan tng duong tinh;

(-) phan rng 4m tinh;

(+w) phan mg duong tinh yéu
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Dua vao cac dac diém sinh hoa trong Bang 3.1, 3.2, tra phﬁn mém
APILAB Plus va d6i chiéu véi hé théng phan loai vi sinh vat Bergey’s
Manuel [49], mot s6 chung c6 thé phan loai dén loai nhu sau:

- Chiing F502.4 giéng 99 % vé&i Pseudomonas cepacia.

- Ching F502.1 giéng 98 % v&i Aeromonas sp.

- Chung A345t.2 gibng 99 % voi Bacillus subtilis.

3.3.3. Phén loai vi khuén bing so sanh trinh tw gen 16S rDNA
3.3.3.1. Tdch chiét DNA tong sé tiv vi khudn trong nhién liéu mdy bay

Téng s6 14 chung vi khuan thuong gip, dai dién cho 5 nhém vi khuan
Gram am va 9 nhom vi khuin Gram duong dugc chon dé tach chiét DNA
téng sd, sir dung lam nguyén liéu cho phan tmg PCR tiép theo.
3.3.3.2. Nhin bdn doan gen 16S rDNA bang ky thuit PCR

C6 13/14 ching xuét hién san pham 1a mot biang duy nhit, c¢6 kich
thudc khoang 1356 bp. San pham PCR sau khi kiém tra duoc tinh sach
bang kit va lam nguyén liéu cho viéc doc trinh tu gen 16S rDNA.
3.3.3.3. Doc trinh tw doan gen 16S rDNA

Trinh ty cac doan gen duoc xac dinh theo phuong phap Sanger cai tién
[106], cac dir liéu duge xir Iy bang chuwong trinh PC/GENE. Str dung giao
dién tim kiém BLAST dé so sanh cac trinh ty nucleotide nhan duoc véi cac
trinh ty ¢6 san trong GenBank. Dua vao cac két qua vé do tuong dong so
v6i GenBank, cay phat sinh chung loai, két hop véi cac dic diém vé hinh
thai, sinh héa va d6i chiéu v6i hé théng phan loai vi sinh vat Bergey’s
Manuel, ¢6 thé xép cac chung vi khuan nghién ctru vao cac loai nhu sau:

- Chiing A345.4 gidng 98,3 % véi Bacillus flexus

- Chiing A345t.2 gibng 98,5 % v6i Bacillus subtilis

- Chiing A345.1 gidng 99.2 % véi Brevibacillus borstelensis

- Chiing A343.7 gidng 98.8 % véi Sphingomonas paucimobilis

- Chung A343.4 gidng 99,1 % véi Dietzia sp.

- Chung A343.3 gidng 97,8 % v&i Brachybacterium sp.

- Chung A343.2 gidng 98,1 % v6i Sphingomonas pseudosanguinis

- Chiing A343.1 gidng 98,8 % véi Brevibacterium casei
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- Chung A309.1 gidng 99,5 % v&i Acinetobacter johnsonii

- Chiing A306.1 gidng 99,7 % véi Brachybacterium paraconglomeratum

- Chiing A302.4 gidng 99.6 % véi Staphylococcus epidermidis

- Ching A307.2 gidng 97.8 % véi Serinicoccus

- Chung A502.1 chua phan loai duogc.

Két qua phan loai cho théy, khu hé vi sinh véat trong nhién li¢u kha da
dang va d3 c6 sy thay d6i manh mé so véi cac nghién ciru dd cong bd trude
day. Bacillus van chiém wu thé nhu nhiéu nghién ctru di cong bd [14], [34],
[41], [49], [62]. Pseudomonas 1a mot dai di€én quan trong trong nhién li¢u
va c6 kha nang st dung hydrocarbon nhién liéu rat tét lai giam han vé sd
luong va thanh phan loai. Ngoai ra, Staphylococcus, Sphingomonas,
Acinetobacter va Brevibacterium ciing 1a nhiing dai dién kha pho bién
trong nhién liéu may bay [58], [99], [111]. Nhiéu loai truéc day it xuat hién
hodc chua timg cong bd ciing thay cé mit trong nhién liéu (Brevibacillus,
Branchybacterium, Dietzia va Serinicoccus). Mot diéu d& nhan théy la su
chiém wu thé cua cac loai thuéc nhom Actinobacteridae (Serinicoccus,
Brevibacterium, Brachybacterium va Dietzia).

Bang phan tich trinh tu gen 16S rDNA, nhiéu loai vi khuan moi da
duoc phat hién trong nhién liéu may bay Viét Nam. Sy thay do6i nay c6 thé
do nhiing bién ddi vé khu hé vi sinh vat trong nhién liéu, do tdc dong cua
cac chat phu gia, cac chat diét khuan, hay don gian chi 1 sy phat trién hon
clia cac ky thuat phan tich vi sinh vat hodc nhimng thay doi vé hé thong
phan loai hoc va dinh tén loai.

3.3.4. Panh gia da dang vi khuin trong nhién liéu may bay bang
phuong phap DGGE

3.3.4.1. Tich chiét DNA tong so ciia khu hé vi khudn trong nhién liéu
mdy bay

Cac mau nhién liéu duoc loc dé tach chiét DNA téng s6 gém 23 mau,
trong d6 c6 17 mau lay tir may bay, 4 mau ldy tir bé chtra va 2 méu ly tir xe

téc.
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3.3.4.2. Nhan bin doan gen 16S rDNA bang ky thudt PCR

Két qua dién di kiém tra san pham PCR cho thiy, tit ca cic miu déu
xudt hién bang tai vi tri khoang 454 bp va c6 thé sir dung lam nguyén liéu
cho budc dién di bién tinh theo gradient nong d¢ tiép theo.
3.3.4.3. Dién di bién tinh theo gradient nong d

Tat ca cac mau DGGE déu co su phan tach thanh nhiéu bing véi sb
luong, kich thuéc khac nhau va tap trung chil yéu & ving bién tinh khoang
55 - 60 %.

B5N1 B6NI BON2 T4K3 301 345 1803 1804 ASA 307 348 302 343 309 502 S04 ASB ASC ASD ASE ASI ASJ ASH
'1
¥ 4 I‘ '*
N — o——.— — — — == — — — —
| !

Hinh 3.8. Két qua DGGE cac doan gen 16S rDNA cua vi khuan trong miu
nhién liéu

Trong ving bién tinh tir 55 — 60 % xéac dinh duoc tong s6 19 dudng
bang khéac nhau, so v6i phuong phap phan lap trén thach & phan trude (Muc
3.2.3) di co su da dang hon it nhat 35,7 % (19 dudng bang so v4i 14 nhom
chung vi khuan).

Két qua doc trinh ty doan 16S rDNA va so sanh v6i GenBank nhu sau:

- MAu s6 2 ¢6 trinh tir doan 16S rDNA giéng 98 % véi chi Dietzia

- Mau s6 3 ¢6 trinh tu doan 16S rDNA gidng 100 % voi loai Brevibacterium casei

- Mau s6 4 ¢6 trinh ty doan 16S rDNA gidng 98 % véi chi Acinetobacter

- MAu s6 6 c6 trinh tw doan 16S rDNA giong 100 % véi loai Bacillus subtilis

- Mau s6 8 ¢6 trinh ty doan 16S rDNA gidng 99 % véi chi Brevibacillus

- MAu s6 15 ¢6 trinh tu doan 16S rDNA gibng 100 % véi chi Pseudomonas

- Mau s6 16 ¢6 trinh tu doan 16S rDNA giéng 100 % véi chi Sphingomonas.
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Bang phan tich DGGE d3 xac dinh dugc cac vi khuan thuong gip nhat
trong trong nhién li¢u 1a Bacillus (87 %), Brevibacterium (83 %), Dietzia
(78 %) va Acinetobacter (65 %).

3.4. Kha nang stt dung hydrocarbon cua cac chiing vi sinh vat thwong
gap trong nhién liéu

3.4.1. Kha niing sir dung hydrocarbon trong nhién liéu ciia mdt s6 nam
méc

Két qua danh gia su sinh truong cua cac khuan ty ndm moc trong thoi
gian 30 ngay trong moi truong Gost dugc trinh bay ¢ Bang 3.3.

Bang 3.3. Kha nang sinh trudng trong nhién liéu cua mdt sé6 chung nam moc

thuong gap
STT | Tén ching Kha ning si.r:h tf‘Au’()'ng Tén loai
trong nhién li¢u
1 ASG.2M — Cladosporium sp.
2 A301.3M + Penicillium sp.
3 A301.4M + Penicillium sp.
4 A302.1M + Cladosporium breviranmosum
5 A302.3M - Fusarium solani
6 A306.1M — Curvularia sp.
7 A307.2M — Penicillium sp.
8 A307.4M — Chua xac dinh
9 A343.1M + Aspergillus sydowii
10 A345.2M ++ Aspergillus versicolor
11 A345.3M + Cladosporium sp.
12 A345.4M - Chua xac dinh
13 A345t.1M +++ Aspergillus sp.
14 A348.5M - Chua xac dinh
15 A504.1M +++ Penicillium sp.
Ghichii:  (-) khong sinh truong;  (+) sinh trudng yéu;

(++) sinh trudng tot;

(+++) sinh trudng rat tot
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Két qua cho thay, chi co 8/15 ching c6 kha ning sinh truong trong
nhién liéu, trong d6 c6 3 ching sinh truong tot. TAt ca cac chung
Aspergillus (3/3 ching) déu c6 kha niang st dung nhién liéu 1am ngudn
carbon duy nhét, 3/4 ching Penicillium c6 kha ning st dung nhién liéu va
2/3 chang Cladosporium sinh truong yéu trong nhién liéu. Ngoai ra, cac
chung khac khong c6 kha nang sinh truong doc 1ap trong nhién licu.

3.4.2. Kha ning st dung hydrocarbon trong nhién liéu ciia mdt so vi khuan

Cac chung vi khuan ciing duoc khao sat kha niang sinh trudng trong
nhién liéu bang nudi cdy lic trén moi truong khoang t6i thiéu bo sung 5 %
nhién liéu Jet A1 lam ngudn carbon duy nhét (Bang 3.4).

Bang 3.4. Kha ning sinh truong trong nhién lidu ciia mot s ching vi khudn

thuong gap
STT | Tén chiing Kha ning Siolih tilr()’ng Tén loai
trong nhién li¢u
1 A3454 — Bacillus flexus
2 A345t.2 — Bacillus subtilis
3 A345.1 — Brevibacillus borstelensis
4 A343.7 + Sphingomonas paucimobilis
5 A343.4 +++ Dietzia sp.
6 A343.3 — Branchybacterium sp.
7 A343.2 — Sphingomonas pseudosanguinis
8 A343.1 — Brevibacterium casei
9 A309.1 + Acinetobacter johnsonii
10 A307.2 — Serinococcus sp.
11 F502.1 - Chua xac dinh
12 A306.1 — Branchybacterium conglomeratum
13 A302.4 — Staphylococcus epidermidis
14 F502.4 ++ Pseudomonas sp.

Ghi chu: (-) khong sinh truong; (+) sinh trudng yéu;

(++) sinh truong tdt;  (+++) sinh truéng rat tt
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Két qua khao sat cho théy, 4 chung c6 kha nang sinh truong doc lap
trong nhién liéu, hai ching sinh truéng tot nhat 13 A343.4 va F502.4.

Nhiéu nghién ciru trong va ngoai nudc da cong bd vé kha ning sir dung
hydrocarbon trong nhién liéu cta cac loai Pseudomonas va dua ra khuyén cao
anh huong cta ching dbi v6i nhién liéu & mirc cao nhat [6], [13], [45], [63],
[121], [129]. Cac nghién ctru vé cac loai thudc chi Dietzia hién chua nhiéu
va chi méi cong bd trong mot vai nam gan day [43], [81], [91], [130]. Dich
nudi cdy ching Dietzia sp. A343.4 sau 7 ngdy ciing dugc xac dinh céc
thanh phan dau tong sb con lai bang sac ky khi (Hinh 3.9).
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Hinh 3.9. Pho sic ky nhién lidu Jet Al trude va sau khi nudi lic véi ching
Dietzia sp. A343 .4

a. Trudc khi nudi cay v6i vi khuan b Sau khi nudi cdy véi vi khuan
Sau 14 ngay nudi cdy trén moi truong co6 5 % Jet Al, ching nghién
ctru dd str dung manh nhat carbon mach ngan tir C7 dén C9 (85 dén 97 %)
va kém hon céc chudi carbon mach dai.
3.4.3. Vai tro ciia ching vi khuan Dietzia sp. A343.4 d6i v6i sy sinh

truéng cua cac vi khuan khac trong nhién li¢u



- 18 -

Chung vi khuan Dietzia sp. A343.4 duoc nudi lic trong moi truong
khoang Gost bo sung 5 % Jet Al. Sau 3 ngay, dich nudi cdy dugc khir tring
dé diét Dietzia sp. A343.4. Tiép tuc dua cac ching khong sir dung truc tiép
nhién liéu cdy vao cac binh da tiét tring nay va theo ddi su sinh truéng ciia
chung sau 7 ngay lién tuc, két qua trinh bay & Bang 3.4 va Hinh 3.10.

Bang 3.4. Kha ning sinh truong ctia mot s6 chung vi khuan trong dich nuoi
ciy Dietzia sp. A343.4 da khir trang

STT | Tén chiing S6 lwong vi khuan (CFU/ml) Khai ning
Trwéce thi nghiém Sau thi nghiém | sinh truéng
1 A345t.2 2,34x 10° 3,64 x 107 Tét
2 A345.1 1,42 x 10° 8,55x 10’ Tét
3 A343.2 1,79 x 10° 591x 10’ Tét
4 A343.3 1,37 x 10° 435x 10’ Tot
5 A343.1 2,63x10° 1,45x 10° Tét
6 A309.1 2,57x 10° 2,32 x 10° Tét
7 A307.2 1,44 x 10° 322 x 10’ Tét
8 A502.1 1,53 x 10° 7,30 x 10° Tét
9 A302.4 2,31 x 10° 8,47 x 10’ Tot

Hinh 3.10. Kha nang sinh trudng

ciia mot s6 chung vi khuan trong

dich da nudi cdy chung Dietzia sp.

A343.4

a. Khong sinh truong khi nuéi lic don
chung

b. Sinh truéng t6t khi nudi lic don
ching trong dich da nuo6i cay
Dietzia sp. A343.4

Bacillus subtilis fg ZZZ%ZZOZ?;.S ¢. Gat dich nuéi cay dé ‘kiém tra sy
345t.2 p A3 43% sinh trudng tot va thuan khiét cua

chung thi nghiém
Nhu vdy, cac san pham trao doi chat cua Dietzia sp. A343.4 di tro
thanh ngudn thire an giau dinh dudng va kéo theo su sinh truong rat tot clia

hang loat cac vi khuan con lai. Ngoai ra con mot san pham nira da ho tro
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cac vi khuan c6 thé st dung duoc nhién liéu dé dang 13 CHHBMSH. Vén
dé nay dugc trinh bay & phan tiép theo.

3.5. Kha ning tao CHHBMSH ciia chiing vi khuin Dietzia sp. A343.4
3.5.1. Pic diém ciia CHHBMSH do chiing Dietzia sp. A343.4 tao ra

Bang cic phuong phap danh gia CHHBMSH, da xéac dinh Dietzia sp.
343.4 c6 kha niang tao CHHBMSH t6t, dé thu hoi. Kiém tra su sinh truéng
trong nhién liéu cta cac vi khuan khac ¢ diéu kién chi c¢6 0,5 % (v/v)
CHHBMSH, 5 % Jet Al va 1 % dich nuéi cdy cac chung vi khuan lan lugt
1a Bacillus subtilis A345t.2 va Sphingomonas pseudosanguinis A343.2. Sau
3 ngay, cac chung vi khuin déu sinh trudng tbt trong méi truong cé Jet Al
1am ngudn carbon duy nht.

Qua day c6 thé két luan, CHHBMSH do ching Dietzia sp. A343.4 tao
ra d3 giup cac vi sinh vat khac dé dang hon trong viéc sit dung nhién liéu
lam nguén carbon cho sy sinh trudng. Do vay, Dietzia sp. thuc sy la doi
tugng vi sinh vat nguy hiém trong nhién liéu may bay. Vi n6 vira st dung
rat t6t nhién liéu, vira kéo theo su sinh truong va st dung hydrocarbon cia
hang loat cac vi sinh vat khac trong nhién li¢u.

3.5.2. Anh hwéng cia cdc yéu t6 méi trwong dén kha ning tao
CHHBMSH cua ching Dietzia sp. A343.4

Anh hwong ciia pH dén kha néing tao CHHBMSH ciia chiing Dietzia sp.
A343.4

Chung Dietzia sp. A343.4 sinh truéng va sinh tong hop CHHBMSH t6t
nhét & pH trung tinh dén hoi axit, tir 6,5 &én 7. Chi s6 nhii hoa E24 cao nhét sau
7 ngay dat gan 60 % va giam dan ¢ ngay thir 8 (Hinh 3.11a).

Anh hwéng ciia nhiét dp dén kha ning tao CHHBMSH ciia chiing
Dietzia sp. A343.4

Chung vi khuan Dietzia sp. A343.4 sinh truong va tao CHHBMSH t6t
nhat & 28 °C. Sau 6 dén 7 ngdy, chi sd nhii hoa E24 cua dich nudi ciy dat
60 % (Hinh 3.11b).

Anh hwéng ciia nong dé muéi NaCl dén kha ning tao CHHBMSH ciia
chiing Dietzia sp. A343.4
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Chung vi khuan Dietzia sp. A343.4 c¢6 kha nang sinh trudng tot trong
cac diéu kién c6 nong d6 NaCl khac nhau. O cac nong d6 NaCl lan luot 1a
1; 1,5 va 2 vi khuan déu sinh truong tt, tao nhiéu san phrflm CHHBMSH,
chi s6 nhu hoa E24 sau 6 dén 8 ngay dat tir 75 dén 80 % (Hinh 3.11c).

Anh hwéng ciia nguén carbon dén kha ning tao CHHBMSH ciia chiing
Dietzia sp. A343.4

Chung Dietzia sp. A343.4 c6 kha ning sinh tong hop CHHBMSH t6t
nhat trong méi truong st dung dau olive 1am ngudn carbon, véi chi s6 E24
1én t6i 90 % sau 5 ngay nudi ciy va dat cuc dai 100 % sau 6 ngay nudi ciy.
Chung Dietzia sp. A343.4 ciing co thé st dung hai loai nhién liéu 1a Jet Al va
dau DO kha t6t nhung khong sir dung glycerol (Hinh 3.11d).
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Hinh 3.11. Anh hudng cia cic yéu t6 méi truong dén kha ning tao
CHHBMSH cua chung Dietzia sp. A343.4

3.5.3. X4c dinh sw ¢6 mit cia CHHBMSH do vi khuén Dietzia sinh tong hop

CHHBMSH do Dietzia sp. A343.4 sinh ra dugc tach chiét va tinh sach
bang sic ky ban mong (TLC) va sir dung sac ky khi (GC) dé xac dinh cac
dic diém pic (peak) va thoi gian luu (Hinh 3.12a).
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H‘mh 3.12. Sic ky d6 CHHBMSH do chiing Dietzia sp. A343.4 sinh tong hop
a. Tach chiét rieng CHBMSH b. Dich nudi cdy ching Dietzia sp. A343.4
c. Dich nudi cay chung Dietzia sp. A343.4, sau d6 st dung dé nudi cdy
chung B. subtilis A345t.2
Tir két qua nhan thiy, trong mau sic ky d6 luon xuat hién tir 2 dén 4
pic dic trung. Hai pic 16n la va 2a thuong xuyén c6 mit trong tit ca cc
mau sic ky c6 CHHBMSH. Hai pic nhé hon 1b va 2b khong xuat hién
thuong xuyén trong cic miu di chay sic ky. Nhu vay, sic ky dd
CHHBMSH do ching Dietzia sp. A343.4 sinh tong hop c6 cac dic diém
pic rat on dinh va dic trung. Tuy nhién, dé xac dinh cdu tric CHHBMSH

do chung nay tao ra, can phai ti€p tuc c6 cac nghién ctru sau hon.
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3.5.4. X4c dinh ciu tric CHHBMSH do chiing Dietzia sp. A343.4 tao ra
béng sic ky khoi pho (GC-MS)

CHHBMSH do chiing vi khuan Dietzia sp. sinh tong hop dugc phan
tich bang GC-MS (Hinh 3.13) c¢6 chira mdt vong benzene, hai mach
hydrocarbon C12 va ¢6 mét vi tri nhém COO™ ndm & cudi mach (giéng voi
chét chuan 85 %).
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Hinh 3.13. Xac dinh cdu trac CHHBMSH do ching vi khuan Dietzia sp.
A343.4 sinh tong hop bang GC-MS

a. CHHBMSH bj cit thanh cac méanh nho

b. So sanh véi co s dit liéu, CHHBMSH gidng v&i chit chuan 85 %
3.6. Panh gia hiéu lwc cia chit diét khuin Biobor JF ddi véi vi sinh vat
gay hai trong nhién li¢u may bay Jet Al
3.6.1. Loai trir vi sinh vt nhiém trong nhién liéu bang chat diét khuin
Biobor JF

Hi¢n nay, Vietnam Airlines dang sir dung 1 loai chit diét khuan duy
nhat 1a Biobor JF (Hammonds). Thir nghiém liéu diét khuan 270 ppm (liéu
t6i da duoc phép str dung) ddi véi mot s6 miu nhién liéu cho két qua &
Bang 3.14. Vi liéu luong diét khuan 270 ppm, Biobor JF khong thé diét
duoc hoan toan tat ca cac nhom vi sinh vat trong nhién liéu. Biobor JF co
hiéu luc hon dbi v&i ndm mbc va kém hiéu luc hon voi vi khuan, mau co
nhiéu nuéc kém hon hin so v6i cdc mau nhién liéu sach nuée.
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Bang 3.14. Hiéu luc di¢t vi sinh vat trong nhién li¢u may bay Jet Al
ctia chit diét khuan Biobor JF, ndng d6 diét khuan 270 ppm

Loai i L. R Trwde xiwly | Sau xir ly Ghi
STT | iy bay | T\nom visinh vit (CFU/ml)y (CFU/m1})I chi
Vi khuén hiéu khi 7,1x 10" | 22x10' A
1 | S7-ASA | Vi khun sir dung Jet Al 10° ror | khone
Nam méc 3,2x10° - nHoe
5 | g7oagp LV khuén hiéu khi 1,7x 10° —~ khong
Vi khuan sir dung Jet Al 10' - nudc
Vi khuan hiéu khi 55x 10° 3,0x 10
Vi khuan sir dung Jet Al 10° 10" ,
3 | S7-ASE | N&m méc 6.1x100 | 1ix10" |
N4am men 2,9x 10° - e
Xa khuan 3,1x 107 -
Vi khuan hiéu khi 2,8x 10° -
4 | s7-AsG Vi’ khuérn st dung Jet Al 10' 1 — khé,ng
Nam moc 2,1 x10 - nuoc
N4m men 2,4x10' -
Vi khuan hiéu khi 1,2x107 | 9,7x10' .
5 | ST-ASH | Vi khuan sit dung Jet Al 10° 10! vet
Vi khuan ki khi 10' - neee
6 | g7 agr LV khuén hiéu khi 1,0x 10° —~ khong
Vi khuan sir dung Jet Al 10' - nudc

3.6.2. Pé xuit cac bién phap Kiém soat vi sinh vat giy hai trong nhién

liéu may bay & Viét Nam

1.
2.
3.

Tang cuong kiém tra vi sinh vat trong nhién li¢u.

Ap dung cac kit phat hién nhanh vi sinh vt trong nhién liéu.

Xa nudce, xu 1y loc, v¢ sinh thung chtra nham han ché & muc thap nhat

su ¢6 mat cua nudc trong nhién li¢u.

X Iy nhién liéu va thung chira nhién liéu trén mdy bay khi bi nhiém vi

sinh vat ding quy trinh.
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KET LUAN

1.

Pi xac dinh duge sd lugng cac nhom vi sinh vat trong 50 mau nhién liéu
may bay st dung ¢ Viét Nam. Vi khuan hiéu khi tir 0,2 x 10" d&én 1,1 x 10°
CFU/ml; nAm méc tir 0,2 x 10" dén 6,3 x 10° CFU/ml; nam men tir 0,2 x 10'
dén 10' CFU/ml; vi sinh vt st dung nhién liéu <10' dén 10° MPN/ml. Ty 18
cac nhom vi sinh vat trong nhién li¢u la: vi khuén chiém 46,19 %; nAm mdc
chiém 43,33 %, xa khuan chiém 6,67 % va nam men chiém 3,38 %.

Cac chi ndm méc thuong gip trong nhién liéu 1a Penicillium (55 %),
Aspergillus (52,5 %), Cladosporium (22,5 %) va Curvularia (10 %).

. Pa xac dinh dugc 14 loai vi khuan thudng gip trong nhién liéu may bay 1a

Acinetobacter  johnsonii,  Bacillus  flexus,  Bacillus  subtilis,
Brachybacterium paraconglomeratum, Brachybacterium sp., Brevibacillus
borstelensis, Brevibacterium casei, Dietzia sp. Pseudomonas sp.,
Sphingomonas paucimobilis, Sphingomonas pseudosanguinis,
Serinicoccus sp. va Staphylococcus epidermidis. Trong s6 d6, Dietzia va
Serinicoccus chua timg dugc cong bd xuét hién trong nhién liéu may bay.
Bang phuong phap DGGE, di xac dinh duoc trong nhién liéu c6 it nhat 19
nhom vi khuan khac nhau, cao hon so v6i cac phuong phép phén lap thong
thudng 13 35,7 %. Trong d6 c6 4 nhém wu thé nhat 13 Bacillus (87 %),
Brevibacterium (83 %), Dietzia (78 %) va Acinetobacter (65 %).

. Hai chi nam moc Penicillium, Aspergillus va hai chung vi khuéan

Pseudomonas sp. F502.4, Dietzia sp. A343.4 ¢6 kha ning sinh trudng tot
nhat trong nhién liéu. Chung vi khuan Dietzia sp. A343.4 c6 kha ning st
dung 56 dén 97 % hydrocarbon tir C8 dén C25. Cac san phidm trao doi
chat, dic biét 13 CHHBMSH cua chung Dietzia sp. A343.4 ¢6 anh hudng
16n dén sy sinh trudng va st dung nhién lidu cia cac vi sinh vat khac.

Pic diém cia CHHBMSH do ching Dietzia sp. sinh tong hop: ¢6 kha ning
nhil hod 82 % xylen, c6 kha ning day 100 % dau trong nudc. Diéu kién
thich hop tao CHHBMSH cua chung Dietzia sp.: pH tir 6,5 dén 7; nhiét do
28 °C; ndng d6 NaCl tir 1 — 2 %; ngudn carbon 1 dau olive, Jet A1 va DO.
CHHBMSH do Dietzia sp. tao ra c6 thoi gian luu twong tng véi C12 va
C22. Dya vao phan tich GC — MS du doan cau tric cia CHHBMSH do
Dietzia sp. sinh tong hop gdm mot vong benzene, hai gbc COO™ va hai
chudi hydrocarbon C12 d6i xtng nhau.

. Chat diét khuan Biobor JF & liéu 270 ppm khong diét dugc hoan toan cac

nhoém vi sinh vat. Can ting cudng kiém soat thanh phan va sb luong vi
sinh vat trong nhién li¢u Jet A1 & Viét Nam.

KIEN NGHI

l.

2.

Nghién ctru xay dung bo kit phat hién nhanh vi khuan Dietzia sp. trong
nhién liéu. , w
Nghién ctru tim chat diét khuan phu hop va c6 hiéu luc hon.





