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ABSTRACT

The objective of this study was to detect the presence of class 1 integrons
in A. hydrophila that caused haemorrhagic disease on striped catfish
(Pangasianodon hypophthalmus) in the Mekong Delta. A total of 40 A.
hydrophila isolates were collected from 2013 to 2014. These isolates were
screened against 15 antimicrobial agents by disk diffusion method. The
results showed that 80% A. hydrophila isolates displayed multiple
resistant phenotypes. Thirty - two A. hydrophila isolates were chosen to
determine the presence of class 1 integrons by PCR (Polymerase chain
reaction). The results indicated the percentage of class 1 integrons in A.
hydrophila isolates were 21,9%. The presence of the mobile genetic
elements (class 1 integrons) in A. hydrophila in this research showed the
ability that bacteria can transfer antimicrobial resistance genes to other
bacteria in the aquatic environment. Therefore, using antibiotics for
disease prevention in aquaculture should be managed more strictly.

TOM TAT

Muc tiéu cua nghién ciru ndy la khao sat sw hién dién cua cdc integron
nhém 1 6 vi khudn A. hydrophila gay bénh xudt huyét trén cd tra nuéi ¢
Pong bang séng Ciru Long. Tong céng, dé tai dd phdn ldp dwoc 40 dong
vi khudn A. hydrophila trong thoi gian tir nam 2013 dén nam 2014. Céc
dong vi khudn dwoc kiém tra khang sinh do bang phicong phap dia khuéch
tan voi 15 logi khang sinh. Két qua cho thdy 80% cdc dong vi khudn A.
hydrophila thé hién sw da khdang thuéc. Ba muwoi hai dong vi khudn dwoc
chon aé xdc dinh sy hién dién cua integron nhom I bcfng ky thudt PCR
(Polymerase chain reaction). Két qud nghién ciru cho thay, ti 1é cdc
integron nhom 1 hién dién o vi khudn A. hydrophila la 21,9%. Suw hién dién
ciia cac yéu té di truyén vin dong (cdc integron nhom 1) & vi khudn A.
hydrophila trong nghién ciru cho thay kha ndang vi khudn ndy c6 thé truyén
gen khang khéang sinh sang cdc loai vi khudn khdc trong méi trwong tw
nhién. Vi vdy, viéc sir dung thuéce khang sinh dé diéu tri bénh trong nuoi
trong thity san nén dwoc quan Iy chdt ché hon.
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1 PAT VAN BE

Ca tra (Pangasianodon hypophthalmus) 1la mot
trong nhitng d6i trong thity san dwoc nudi phd bién
& Pong bang séng Ciru Long (PBSCL). Viéc thim
canh héa véi mat do nuodi ngay cang cao di dan
dén tinh trang dich bénh xay ra thuong xuyén va
gdy hao hut déng ké cho ngudi nudi. Trong s6 cac
bénh thudng gip trén cé tra thi bénh xut huyét do
vi khudn deromonas hydrophila va bénh gan than
mu do vi khuén Edwardsiella ictaluri giy ra la
bénh xuat hién phd bién va gy nhiéu thiét hai (Tir
Thanh Dung va ctv., 2004). Hién nay, ¢ nudc ta
thudc khang sinh thuong dwoc st dung dé diéu tri
bénh trén ca khi c¢6 dich bénh xay ra. Viéc st dung
khang sinh thuong xuyén va khong ding liu
lugng trong mdt thoi gian dai dd 1am phat sinh hién
tuong khang thudc khang sinh cta vi khuan (T
Thanh Dung va ctv., 2008; Nguyén Thién Nam va
ctv., 2010).

Su khang thudc cuia vi khuin dang 1a mdi quan
tam 16n cho cong ddng vi vi khuin c6 thé truyén
gen khang thudc sang cac loai vi khuén khéc
(Davies and Davies, 2010). Sy phat tan cua cac gen
khang thubc giita cac loai vi khuén din ra trong
mdi truong thong qua quéa trinh goi 1a sw chuyén
gen ngang (Davies and Davies, 2010). Qua trinh
chuyén gen ngang cua vi khuan co thé duoc thuc
hién thong qua cac yéu t6 di truyén van dong nhu
1a cac plasmid tiép hop (conjugative plasmid), cac
thyc khuan thé (phage), cic gen nhay (transposon)
va dac biét 1a qua trinh nay dugc thuc hién boi cac
integron.

Integron c6 kha ning nhan biét, bit giit mot hay
nhiéu gen cassette - thuong 1a cac gen khang thudc
khang sinh (Cambray et al., 2010). Do d6, cac vi
khuan mang integron thuong c6 hién tuong da
khang thudc (Collis and Hall, 1992). Integron
thudng phd bién & vi khuan Gram am va lién quan
dén su da khang thudc & céac loai vi khuan thudc ho
Enterobacteriaceae (White et al., 2001). Hién nay,
cac nha khoa hoc da phat hién cé khoang 10 nhém
integron (Correia et al., 2003), trong do6 cac
integron nhom 1 va nhoém 2 xuét hién phd bién
nhit & cac vi khudn c6 kiéu hinh da khang va
thuong duge quan tim nhat do kha ning bét giir va
phat tan cac gen khang thudc khang sinh ciia chung
trong cung loai hay khac loai vi khun véi nhau
(White et al., 2001).

Hién nay, & Viét Nam da co kha nhiéu nghién
ctru vé tinh hinh khang thudc khang sinh cua cac vi
khudn gdy bénh trong nudi trong thiy san (NTTS)
(Tu Thanh Dung va ctv., 2008; Tu Thanh Dung va
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ctv., 2009; Nguyén Thién Nam va ctv., 2010; Pham
Thanh Huong va ctv., 2011; Quach Van Cao Thi
va ctv., 2014), trong d6 ¢ vi khudn A. hydrophila
gdy bénh trén ca tra & DBSCL (Pham Thanh
Huong va ctv., 2011; Quach Van Cao Thi va ctv.,
2014). Tuy nhién, cac nghién ctru vé sy hién dién
cling nhu kha ning lan truyén cac gen khang thude
khang sinh c6 lién quan dén integron cta vi khuan
nay chua dugc cac nha khoa hoc quan tim nhiéu.
Do do, viéc xac dinh sy hién dién cta cac integron
& vi khuén A. hydrophila 1a hét sirc can thiét. Két
qua nghién ctru ciia d& tai s& 1a co so va tién dé
khoa hoc quan trong giup cho cac nha khoa hoc co
céc nghién ctru tiép theo dé hiéu rd hon ban chét
phan tir ciing nhu co ché truyén cac gen khang
thuéc khang sinh ciia ching. Tir dé, dé Xuét cac
bién phap lam giam nguy co lan truyén cic gen
khang thudc khang sinh giira cac loai vi khuan va
tir vi khuan lay sang nguoi nham g6p phan bao vé
sirc khoe cho cong dong.

2 PHUONG PHAP NGHIEN CUU

2.1 Ngudn vi khuén

Vi khuan 4. hydrophila sit dung trong nghién
ctru duoc phan 1ap trén ca tra c6 ddu hiéu bi bénh
xuit huyét phu dau véi trong lugng khac nhau
(trung binh khoang 50-700 g) tir 18 ao nudi tham
canh khac nhau & cac tinh cia PBSCL nhu An
Giang, Bén Tre, Dong Thap, Tién Giang, Tra Vinh
va Vinh Long. Cong tac thu thap vi khuin dwoc
thuc hién tir 01/2013 dén 04/2014.

2.2 Phéan lap va dinh danh vi khuén
2.2.1 Phan ldp vi khudn A. hydrophila

Vi khuén A. hydrophila dwoc phan 1ap tir cac
mau gan, than va ty tang cua ca tra bi bénh Xuét
huyét, phu dau trén méi truong Tryptic soy agar
(TSA) (Merck, btc) u ¢ nhiét do 28°C trong 24
gio. Vi khuin dwoc phan lap dua theo tai liéu
huéng dan cua Frerichs and Millar (1993). Cac dic
diém sinh 1y va sinh héa dugc xac dinh theo cdm
nang cia Cowan va Steel (Barrow and Feltham,
1993).

2.2.2 Dinh danh vi khudn A. hydrophila

DNA cua cac dong vi khudn A. hydrophila
trong nghién ctru dugc ly trich theo phuong phap
ctia Moore et al. (2004). Vi khuin duoc dinh danh
dwa trén cap mdi cua Pollard er al. (1990) ¢6 trinh
tv nhu saw: mdi xudi AeroFd: 5°-CCAA
GGGGTCTGTGGCGACA-3" va mdi nguge
AeroRs:  5’-TTTCACCGGTAACAGGATTG-3’.
Thanh phan phan tng gdom: dung dich dém PCR
1X; 2,5 mM MgCl,; 10 mM dNTPs; SU Tag DNA
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polymerase; 0,4 pM mdi xudi (AeroFd); 0,4 uM
mdi ngugc (AeroRs) va 20 ng mau DNA trich tir vi
khudn A. hydrophila. Chu ky nhiét dugc thuc hién
theo Panangala et al. (2007) nhu sau: bién tinh ban
dau ¢ 95°C trong 4 phut; sau d6 bién tinh & 95°C
trong 30 gidy, gan moi & 60°C trong 45 gidy, kéo
dai & 72°C trong 30 gidy, lap lai chu ky trén 30 lan;
cudi cung 1a kéo dai & 72°C trong 10 phut. San
phdm PCR sau khi khuéch dai duoc dién di trén gel
agarose 1,5% trong dung dich TBE 1X. Két qua
dién di dugc doc va chup gel trén may BioRad UV
2000 (Hoa Ky). Can ctr vao thang DNA chudn 100
bp (Fermentas, My) dé xac dinh kich thuéc doan
DNA cua vi khuédn 4. hydrophila 14 209 bp.

2.3 Kiém tra khang sinh db cac dong vi khuén

Pugc thyc hién theo phuong phap dia khuéch
tan cia Kirby-Bauer (Bauer ef al., 1966) trén moi
truong thach TSA véi 15 loai khang sinh:
Amoxicillin (AML/10pg), ampicillin (AMP/10ug),
cefotaxim (CTX/30png), cefalexin (CL/30 pg),
chloramfenicol (C/30pg), florfenicol (FFC/30ng),
ciprofloxacin (CIP/5pug), enrofloxacin (ENR/5pg),
norfloxacin (NOR/5pg), doxycyclin (DO/30png),
tetracyclin (TE/30pg), gentamycin (GM/10pg),
streptomycin (S/10pg), neomycin (CN/30pg) va
trimethoprim/sulfamethoxazol ~ (SXT/1,25/23,75
pug) (Oxoid, Anh). Puong kinh vong v tring
(mm) duge do theo tiéu chuan cua Clinical and
Laboratory Standards Institute (CLSI, 2012) dé xéc
dinh tinh nhay va khang ctia vi khuan dbi véi cac
loai khang sinh.

2.4 Khio sat sy hién dién ciia cic integron
nhém 1 & vi khuin A. hydrophila

Dé khao sat sy hién dién cta cac integron nhém
1 & cac dong vi khuan A. hydrophila, nghién ctru
sir dung cap moi HS463a/HS464. Trinh tu cua cip
HS463a:

mdi lan luot la: 5’-CTGGATTTC
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GATCACGGCACG-3’; HS464: 5’-ACATGCGTG
TAAATCATCGTCG-3’dugc st dung dé khuéch
dai vung gen cua integron nhom 1 (intll) c6 kich
thudc 1a 470 bp (Barlow et al., 2004). Thanh phan
phéan ung bao gém: dung dich d¢¢m PCR 1X; 2,5
mM MgClh; 10 mM dNTPs; 5U Tag DNA
polymerase; 0,4 uM moi xudi (HS463a); 0,4 pM
mdi nguoc (HS464) va 40 ng mau DNA trich tir vi
khuén. Chu ky nhiét dé thyc hién phan ung: bién
tinh ban dau ¢ 94°C trong 5 phiit; sau d6 bién tinh
& 94°C trong 30 gidy, gdn mdi & 60°C trong 30
gidy va kéo dai ¢ 72°C trong 45 gidy, lap lai chu ky
trén 30 1an; cudi cung 1a kéo dai & 72°C trong 10
phut (Barlow et al., 2004).

3 KET QUA VA THAO LUAN
3.1 Phan lap va dinh danh vi khuén

Tir 63 miu c4 tra co dau hiéu xuét huyét, phu
dau & cac ao nudi khac nhau, nghién ciru da phan
lap dugc 40 dong vi khuén 4. hydrophila & cac
tinh: An Giang (8 dong), Bén Tre (10 dong), Pong
Thép (3 dong), Tién Giang (7 dong), Vinh Long (8
dong) va Tra Vinh (4 dong). Sau 24 gid phat trién
trén moi truong TSA, cac khuan lac c6 dang tron,
hoi 10i, uét, nhan boéng, mau vang nhat (Hinh 1A).
Két qué nay glong véi cac mo ta trude day cia cac
tac gia (Shotts and Rimler, 1973; Abulhamd,
2009). Kiém tra cac chi tiéu co ban ciing cho théy
vi khuin dang hinh que ngén, Gram 4m (Hinh 1B),
di dong dugc, catalase va oxidase duong tinh.
Nghién ciru cia tac gia (Cipriano, 2001) vé dic
diém sinh 1y, sinh hoa cua vi khuan A. hydrophila
ciing cho két qua twong tu. Pién di doan gen
aerolysin ciia cac dong vi khudn, két qua cho thiy
40 chung vi khuan A. hydrophila phan lap dugc
déu c6 vach (band) ADN xuét hién & kich thudc
khoang 209 bp (Hinh 1C).

209 bp

Hinh 1: Ket qua phén 1ap va dinh danh vi khuin A. hydrophila

A. Khudn lac ciia vi khudn A. hydrophila trén méi trieong TSA sau 18-24 gic:

B. Vi khudn A. hydrophila Gram am, hinh que ngdn (100X); C. Két qua dién di san pham PCR vi khudn A. hydrophila
bang cap moi ddac hiéu

M: Thang DNA chudnl00 bp; 1-9: thit tu cic dong vi khudn 143, 244, 343, 443, 543, 643, 843, 1243, 2043 va 10 doi
chitng am)
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3.2 Swda khang thudc ciia vi khuén A.
hydrophila

Diém ndi bat cua nghién ctru 1a co 80% (32/40)
) dong vi khuén thé hién su da khéang thube. Véi
12 loai khang sinh (do tinh khang tu nhién cua vi
khuan A. hydrophila véi nhéom B — lactam nén
khong tinh 3 loai khang sinh AMP, AMX va CL
vao kiéu hinh da khang) thi vi khuan 4. hydrophila
¢6 kiéu hinh da khang phd bién tr 3 - 10 loai,
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trong d6 kiéu hinh khang voi 3 loai khang sinh
chiém ty 1€ cao nhat 40,6%; tiép theo 1a khang vai
5 loai chiém ty 18 28,1%; kiéu hinh khang véi 4, 8
loai chiém ty 1¢ lan luot 13 18,8% va 9,4%. Dic
biét, c6 mdt dong vi khuén da khang véi 10 loai
khang sinh (3,1%) nhung khong c6 dong vi khuan
nao khang cung luc véi 6, 7 va 9 loai (Hinh 3). Qua
d6, ta thay rang trong thoi diém hién tai rat khé tim
duoc loai khang sinh dé diéu tri bénh xuat huyét,
phi d4u trén c4 tra mot cach hiéu qua nhét.

%0 loai thudc khing sinh

Hinh 2: Ty 1¢ phén trim (%) s6 dong vi khuin A. hydrophila da khang thubc

Ngoai ra, qua két qua kiém tra khéng sinh do
cho thdy, c6 nhiéu kiéu hinh da khang khac nhau
dugc ghi nhan. Trong d6, cac kiéu hinh da khang
phé bién cua cac dong vi khuén nay duoc trinh bay
¢ Bang 1.

Bang 1: Kiéu hinh da khang pho bién cia cic
dong vi khuan A. hydrophila

S6 dong Ty 18 phian

Kiéu hinh da khang da khing frim (%)

SXT + TE + FFC 23 57,5
SXT+TE+C 17 42,5
SXT + TE + CN 13 32,5
SXT +TE + C + FFC 15 37,5
SXT + TE + FFC + CN 7 17,5
SXT + TE + FFC + CTX 6 15
SXT+TE + FFC+C +CN 8 20

Ghi chu: CTX: cefotaxim; C: chloramphenicol; CN:
neomycin; FFC: florfenicol; TE: tetracycline; SXT:
trimethoprim+sulfamethoxazol

3.3 Su hién dién cua cac integron nhéom 1 &
vi khuan A. hydrophila

Nghién ctru thuc hién khao sat cac integron
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nhém 1 trén 32 dong vi khuan A. hydrophila. Két
qua cho thay, c6 7/32 s6 dong khao sat co su hién
di¢n cta integron nhom 1 (chiém ty 1¢ 21,9%).

Hinh 3: Két qua khao sat integron nhém 1 trén
cac dong vi khuan A. hydrophila

M: Thang DNA chudn 100 bp; Giéng 1-7 thit ti cdc
dong 343, 843, 1243, 2043, 2343, 244, 744

Ngoai ra, kiéu hinh da khang cia 7 dong vi
khuén ¢6 sy hién dién cua integron nhom 1 ciing
dugc ghi nhan va tit ca cac dong déu khang hoan
toan voi SXT.
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Bang 2: Kiéu hinh da khang ciia cic dong vi khuén A. hydrophila ¢6 integron nhém 1

STT Ky hi¢u Dia diém thu miu___ Kiéu hinh da khing
1 23A3  Bén Tre SXT + C+ TE
2 20A3  Vinh Long C+TE+S +SXT
3 8A3  Tra Vinh C+CN+TE + SXT
4 7A4  Tién Giang CN +FFC + TE + SXT
5 3A3  Tra Vinh C+CN +FFC + TE + SXT
6 2A4  An Giang C+CN+ CTX + FFC + GM + TE + S + SXT
7 12A3  Tién Giang C + N+ CIP + DO + FFC + ENR + GM + NOR + TE + S + SXT

Ghi chu: CTX: cefotaxim; C: chloramphenicol; CN: neomycin, CIP: ciprofloxacin; DO: doxycycline; ENR:
enrofloxacin; FFC: florfenicol; GM: gentamycin; NOR: norfloxacin; TE: tetracycline; SXT:

trimethoprim+sulfamethoxazol

3.4 Thao ludn

Do chua c6 bién phap phong bénh hiéu qua nén
ngudi nudi van con phai sir dung khang sinh dé
phong tri bénh trén ca. Tuy nhién, viéc st dung
khéang sinh tran lan va lam dung qua mirc da dan
dén hién tuong khang thudc cua vi khudn. Nghiém
trong hon, di c6 nhidu nghién ciu chimg minh
dugc cac loai vi khuan ngoai viéc c6 kha ning
truyén gen khang thudc cho nhau con cé thé truyén
cac gen nay cho cac loai vi khuén khac thong qua
cac yéu tb di truyén di dong nhu: plasmid tiép hop,
transposon hodc cac integron (Kruse and Serum,
1994; Tu Thanh Dung va ctv., 2009; Lukkana et
al.,2011).

Két qua nghién ctru cho thiy, c6 dén 80% s6
dong vi khudn thé hién su da khéang thube. Tur
truée dén nay, trén thé gi¢i da c6 nhidu nghién ciru
vé su da khang thudc cta vi khuan A. hydrophila.
Theo McNicol et al. (1980), c6 57% dong vi khuan
A. hydrophila trong moi truong tu nhién &
Bangladesh co hién tugng da khang thudc. Trén
d6i tugng thuy san, khi kiém tra khang sinh d6 14
dong vi khuén A. hydrophila gay bénh trén ci & An
Do, thi tit ca 14 ching nay déu da khang
(Kaskhedikar and Chhabra, 2010). Déng thoi, hién
tuong da khang thubc cua vi khuan A. hydrophila
cling xudt hién rat cao (94%) trén ca ro phi ¢ Théi
Lan (Lukkana ez al., 2011). Qua do, ta thay rang su
khang thudc khang sinh ctia vi khuan A. hydrophila
dang dién bién hét stic phirc tap va gia ting theo
thoi gian, gay nhiéu khé khan cho viéc phong tri
bénh. Vi vay, viéc nghién cuu cac bién phap méi
dé phong bénh trén ca 1 can thiét.

Integron c6 vai trd quan trong trong viéc lam
lan truyén sy khang thudc ¢ cac loai vi khuan. Tir
truge dén nay trén thé gioi da co nhiéu nghién ctru
vé sy hién dién cia integron nhung chu yéu la ¢ vi
khuan gdy bénh trén nguoi, gia suc, gia cam hodc
trong moi truong (Iversen et al., 2003; Barlow et
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al., 2004; Yang et al., 2010; Odumosu ef al., 2013)
con trén dong vat thily san thi han ché. Tuy nhién,
Ndi and Barton (2012) d ghi nhan c¢6 23% s6 dong
vi khuin Pseudomonas spp. phan 1ap trén ca hdi va
trong bun & Australia c6 sy hién dién cia céac
integron nhoém 1. Ngoai ra, integron nhém 1 con
xut hién ¢ vi khuan E. coli trén ca da tron & My
(Nawaz et al., 2009). Dbi v6i Aeromonas spp. gay
bénh trén ca sy hién dién cua integron nhom 1 &
gidng vi khuan nay di dugc ghi nhan & nhidu noi
trén thé giéi. Nam 2001, L’abée-Lund and Serum
trong nghién clru cua minh da phat hién integron
nhom 1 trén vi khuén A. salmonicida & Ha Lan, Na
Uy, Scotland, Phap, Nhat va My véi tong ty 18
55,3%. Pong thoi, cac integron nhém nay ciing
dugc ghi nhan ¢ vi khuén A. hydrophila giy bénh
trén cé r6 phi & Thai Lan véi ty 1€ 46% (Lukkana et
al., 2011) va trén cé chép & Mexico 1a 43,5%
(Sarria-Guzmén et al., 2014).

Qua cac két qua trén cho thy, tan s xut hién
clia cac integron & mot loai vi khuan trén cac dbi
twgng khac nhau thi khac nhau va sy hién dién cua
integron thi ciing khong gidng nhau & cac loai vi
khuan. Nghién ctru ciia Kang e al. (2005) cho
the‘iy, su hién dién cua cac integron nhom 1 & cac
dong vi khuan E. coli tir cac dong vat thi nhiéu hon
tr nguoi. Trong khi d6, nghién ctru cua Kha (2012)
thi sy hién dién cua cac integron nhom 1 & céc loai
vi khun nhu Aeromonas spp., Pseudomonas spp.
va E. coli phan 1ap tir mdi trudng ao nudi ca tra lan
luot 1a 28,3%, 32,8% va 72,7%. Nhin chung, cac
integron nhom 1 thi hién dién phd bién nhat ¢ cac
vi khudn da khang thudc (White et al, 2001;
Cambray et al., 2010). Ngoai ra, sy hién dién cta
chung c6 thé gop phan dang ké vao viéc chuyén
gen ngang cla cic gen khang thudc khang sinh
giita cac loai vi khuan tir cac ngudn hodc cic ving
dia ly khac nhau. Trong nghién ctru nay, tit ca cac
chung vi khuén 4. hydrophila dugc khao sat c6 cac
integron nhom 1 hién dién déu c6 kiéu hinh da
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khang va khang voi SXT. Két qua nay phu hop véi
cac nghién ciru trude day cua Lukkana et al. (2011)
va Kha (2012).

Tom lai, viéc dé khang voi thube khang sinh
cta vi khuan A. hydrophila 14 rat cao va ting dan
theo thoi gian. Sy hién dién cia integron nhom 1
trén cac dong vi khuan khao sat, chimg to vi khuan
A. hydrophila c6 kha ning lan truyén gen khang
khang sinh cho cac loai vi khudn khéac. Vi vay,
ngudi nudi nén can nhic va chi sir dung khang sinh
Kkhi that can thiét dé diéu tri bénh trén c4 nhim han
ché sy khang thudc va lan truyén gen khang thude
sang cac loai vi khuén khéc, dic biét 1a vi khudn
gay bénh cho nguoi.

4 KET LUAN VA PE XUAT

Su dé khang véi thudce khang sinh cta vi khuan
A. hydrophila ngay cang tang va cang co tinh da
khang v6i nhiéu loai khang sinh. Nghién ctru da
phat hién sy hién dién cua integron nhom 1 & vi
khuan A. hydrophila 12 21,9%.

Cén khao sat thém cac nhom khac cua integron
cling nhu nghién ctu dic diém cia ving gene
cassette cua vi khudn 4. hydrophila giy bénh trén
ca tra nudi 6 BBSCL.

Cén nghién ctru cac giai phap méi dé phong va
tri bénh vi khuén trén ¢4 nhu nghién ciru véc - xin,
thao dugc hodc ché ph'f\rn sinh hoc dé han ché viéc
sir dung khang sinh trong NTTS, nhim dam bao vé
sinh an toan thyc phdm cho nguoi tiéu ding va
mang lai loi ich 1au dai cho cong dong.

LOI CAM TA

Tac gid xin chan thanh cam on Vién Nghién
ctru va Phat trién Cong nghé Sinh hoc; Khoa Thiy
San, Truong Pai hoc Can Tho da tao diéu kién
thuc hién nghién ctru. Chan thanh cam on sy gitip
d& cua ba con nudi ca tra thAm canh tai cac dia
diém thu mau da hd tro chung t6i trong subt qua
trinh thuc hién dé tai.
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