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XAC DINH SO LUGNG VI KHUAN CAMPYLOBACTER TREN THIT GA
BAN LE TAI HAI PHONG VA HA NOI

Luwu Quynh Hwong, Lé Thi Hong Nhung, Pham Thi Ngoc, Nguyén Thi Thu Hing
’ Vién Thii y
TOM TAT

Campylobacter 1a vi khuan gy ngd doc thuc pham phd bién trén thé gidi voi ngudn truyén lay
chinh Ia thit ga. Téng s6 400 mAu thit ga thu thap tai cac chg ban 1é & Hai Phong va Ha N6i da duogc
kiém tra, x4c dinh muc d6 6 nhidm, dinh luong Campylobacter theo ISO 10272-2. Két qua nghién
ctru cho thiy ty 1é mau thit ga bi nhiém Campylobacter tai Hai Phong 14 22% va Ha Noi 1a 29%, sb
lugng Campylobacter c6 trong mau thit ga bi 6 nhiém dao dong trong khoang 5,0x10' — 8,77x103
CFU/g tai Hai Phong va 1,5x10! — 1,36x10* CFU/g tai Ha Noi. Trong d6, chung Campylobacter
Jejuni chiém 31/44 (70,45%), tiép theo 1a ching Campylobacter coli 1a 9/44 (20,45%) va mot sd
chung Campylobacter khéc 1a 4/44 (9,1%). Ty 1é mau thit ga bi 6 nhiém vi khuan Campylobacter
nhu trén 1a khé cao va ¢ thé 1a nguyén nhan gay ngd doc cho ngudi tiéu dung tai cho ban 1¢ thit gia

cam ¢ Hai Phong va Ha Noi.

Twr khoa: Campylobacter, 6 nhiém, thit ga, cho ban 18.

Determining number of Campylobacter bacteria in chicken meat retail
markets in Hai Phong and Ha Noi

Luu Quynh Huong, Le Thi Hong Nhung, Pham Thi Ngoc, Nguyen Thi Thu Hang

SUMMARY

Campylobacter is one of the bacteria caused food poisoning in the worldwide, and chicken meat
is the main source of Campylobacter transmission. A total of 400 chicken meat samples were
collected at the retail markets in Hai Phong and Ha Noi for determining the number of Campylobacter
bacteria contaminated in chicken meat according to ISO 10272-2. The studied result showed that
the infection rate of chicken meat samples with Campylobacter bacteria was 22% in Hai Phong and
29% in Ha Noi. The number of Campylobacter bacteria in the contaminated chicken meat samples
ranged 5.0x10" - 8.77x103® CFU/g in Hai Phong and 1.5x10" - 1.36x10* CFU/g in Ha Noi. In which,
Campylobacter jejuni strains accounted for 31/44 (70.45%), followed by Campylobacter coli strains
was 9/44 (20.45% ) and other Campylobacter strains was 4/44 (9.1%). The studied results indicated
that the contamination rate of chicken meat sample with Campylobacteris quite high, which may be
the risk factor for consumers at the poultry retail markets in Hai Phong and Ha Noi.

Keywords: Campylobacter, contamination, chicken meat, retail markets.

dau trong cic ca bénh lay truyén qua thyc phdm
& nguoi trén toan thé gidi, véi nguodn lay nhiém
chinh 1a thit ga (Humphey va cs., 2007; Silva va

I. PAT VAN PE

Campylobacter 1a trgc khuan gram am,

thuoc ho Campylobacteriacae. Vi khuan co
dang cong hinh xo0én 6c hodc hinh canh cung,
1a vi khuan wa nhiét, phat trién toi wu & 42°C
trong moi trudng nudi cdy (Shane, 1992). Hién
nay, vi khuan Campylobacter dang dimg hang
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cs., 2011).

Bénh ngd doc thuc pham do Campylobacter
thuong xay ra don 1¢, nguyén nhan thuong do
ubng nude khong dwoc khir tring, an thit gia
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cAm séng hoac niu chua chin, hodac do qua
trinh 6 nhiém chéo trong ché bién (Fullerton
va cs., 2007; Marcus, 2008). Cac nhiém trung
gay ra bdi Campylobacter jejuni dac trung
boi tiéu chay dang nudc va tiéu chdy 1an mau
(Friedman va cs., 2000; Skirrow va Blaser,
2000), trong mot sb truong hop c6 bién ching
nang gay nén hdi chimg Guillain-Barre (viém
da day than kinh c4p) (Rao va cs., 2001; Nyati
va Nysti, 2013).

Hién c6 khoang hon 20 loai Campylobacter,
nhung chi co mot s6 loai gay ngd doc thuc pham,
trong d6 c6 khoang 90% ca nhiém bénh & nguoi
do Campylobacter Jejuni gay ra. Campylobacter
Jejuni dugc biét dén 1a loai vi khuan phd bién
lién quan dén cac ca bénh dudng rudt ¢ ngudi
tai nhidu qudc gia trén thé gidi (Maike va cs.,
2010).

Theo théng ké ctia Trung tim Y té cong
cong Anh, tai Anh va xa Wales s6 ca mic
Campylobacter tang tir 52.381 trong nam 2016
1én 56.729 trong nam 2017, tang 4.348 trudng
hop (PHE, 2018). Tai My, Campylobacter 1a
nguyén nhan gay ra khoang 1,5 triéu ca bénh mdi
nam (CDC, 2017).

Theo théng ké ctua Cyc An toan thuc phdm
(Bo Y té), mdi nam Viét Nam c6 ching 250 -
500 vu ngd doc thuc phélm voi 7.000 - 10.000
nguoi mic va 100 - 200 ca tir vong. Con s thong
ké 5 thang dau nam 2019 cho thdy, toan qudc da
xay ra 30 vu ngd doc thuc pham lam 798 ngudi
phai nhap vién, trong d6 c6 2 trudng hop tir vong.
Nguyén nhan cac vu ngd ddc duoc xac dinh do
vi sinh vat, doc t6 tu nhién. Tuy nhién, khéng c6
con sb thong ké chinh xac vé cac loai vi khuan
gdy bénh ¢ nhiing ca ngd doc thuc pham ¢ Viét
Nam, do phﬁn 16m cac ca ngd doc thuc phém nho
1é thuong ty dung khang sinh dé diéu tri tai nha.

Trén thé gidi da c6 nhiéu nghién ciu vé
dinh lugng vi khuan Campylobacter, tuy nhién
tai Viét Nam nhiing nghién cru nay con han
ché. Trong nghién ctru nay, nhom tic gia sé
dua ra nhiing sb liéu vé& dinh lwong vi khuén
Campylobacter trén thit ga.

II. NOI DUNG, NGUYEN VAT
LIEU VA PHUONG PHAP NGHIEN
cUu

2.1. Noi dung

-Pinhluwong 6 nhiém vikhuan Campylobacter
trén thit ga thu thap tr chg ban 1¢é theo ISO
10272-2

-Dinhloai cac ching vikhuan Campylobacter
bang PCR.

2.2. Nguyén vit liéu

- Mau: Mau thit ga thu thap tai cac chg ban
1¢ tai Hai Phong va Ha Nai.

- Méi truong, hoa chat: Nghién ctru co su
dung cac méi trudng nudi cdy vi khuan cta hing
Merck (Puc), Oxoid (Anh): Nutrient Broth
No 2, Campylobacter Growth Supplement,
Preston Agar, Preston Supplement, Blood
Free Campylobacter Selective Agar, mCCDA
Selective Supplement, Columbia Agar, Triple
Sugar Iron Agar, gidy tht Oxydase, Sodium
hippurat, Ninhydrin, Aceton, Ethanol, Butanol.
Héa chét, sinh phélm cua cac hang Thermo,
Intron nhu Kit chiét tich DNA (GeneJET
Genomic DNA Purification), PCR Master mix,
TBE buffer 10X, Nuclease-Free Water, Redsafe,
6X Loading Dye Solution, Agarose, Ladder
DNA.

2.3. Phuong phap thuc hién

2.3.1. Pinh lwong Campylobacter trén mdu
thit ga bang 1SO 10272-2

200 mau thit ga dugc thu thap tai cac cho
ban 1¢ tai Hai Phong va 200 mau thit ga dugc
thu thép tir cac cho ban 1¢ tai Ha Nogi. Can 10g
méu thit ga da dugc cat nho vao tii dap mau
va thém vao 90ml dung dich pha loang (Pepton
Buffer Water Oxoid), dong nhat mau trong may
dap mau Smasher (Biomerieux). Dung pipette
vo tring hat 1ml dung dich huyén phu ban dau
vao 9ml dung dich pha loang, tron k¥ bang may
lic Vortex dugc dung dich pha lodng 102 Hut
0,1ml dung dich pha lodng & mdi nong d6 pha
lodng cdy vao 2 dia thach mCCDA (hoic moi
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truong Preston agar). Riéng & ndng d6 ban dau,
hat 1ml phan phéi déu trén ba dia thach chon loc
(333ul/1 dia) trong truong hop lugng vi khuan
trén mau thit it. Nudi ¢ 42°C trong 44h-48h
& didu kién yém khi (c6 bo sung tii yém khi
Campy Gen 2,51, Oxoid). Pém céac khuan lac
dac trung c6 mau xam, c¢6 anh kim loai, dang
phang va uét trén moi truong mCCDA hoic cac
khuén lac mau nau xam, dang phang va uét trén
moi truong Preston agar. Khang dinh céc loai vi
khuan Campylobacter bang céc test sinh hoa va
tinh toan s6 lugng khuan lac theo hudng dan cua
ISO 10272-2.

2.3.2. Pinh danh vi khuin Campylobacter trén
thit ga bang PCR

Céc chung Campylobacter spp. phan lap
duge tir cac mau thit trén s& duoc dinh danh

bang phan g multiplex PCR.

Chiét tich DNA: Khuan lac dugc cay
chuyén sang méi trudng thach mau (Columbia
agar (Oxoid) c6 bo sung 5% mau ciru). Qua
trinh chiét tich DNA sir dung kit chiét tach
GeneJET Genomic DNA purification va theo
huéng dan cua nha san xuit. DNA thu duoc
duoc dinh luong bang phuong phép tric quang
phd & budc song 260-280 nm, st dung may
Nanodrop 2000 (Thermo Fisher Scientific).
DNA dugc bao quan, lwu giit & -20°C cho dén
khi st dung.

Phdn irng PCR: Thiét ké phan g multiplex
PCR dé dinh dang loai Campylobacter jejuni va
coli. Trinh ty nucleotide cua 2 cap mdi va kich
thudc san phém PCR duoc thé hién tai bang 1.

Bang 1. Cap méi str dung trong phan (rng multiplex PCR

Tén cip moi Trinh tw moi (5’-3") Gen dich Kich c& (bp)
MapAF CTATTTTATTTTTGAGTGCTTGTG mapA (C. jejuni) 589
MapAR GCTTTATTTGCCATTTGTTTTATTA

Coli F AATTGAAAATTGCTCCAACTATG ceuE (C. coli) 462
ColiR TGATTTTATTATTTGTAGCAGCG

(theo Wang va cs., 2002)

Thanh phéan phén irng PCR gom: 1,0 pL
mau DNA, 25 uL PCR Mastermix (Dream tag
PCR Master Mix, Thermo Fisher), 0,5uL cua
mdi mdi va 22uL nude (bang 2).

Bang 2. Thanh phan phan rng

Thanh phan Lwong (ul)
PCR Mastermix 2X 25
MapAF 0,5
MapAR 0,5
Coli F 0,5
ColiR 0,5
Nwéc 22
DNA 1
Téng 50
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Chu trinh nhiét: gdbm giai doan bién tinh
ban dau ¢ 94°C trong 4 pht, sau do 1a 35
chu ky gom bién tinh ¢ 94°C trong 1 phut,
bat cip mdi & 50°C trong 1 phat va tong
hop ¢ 72°C trong 5 phut. Giai doan kéo dai
& 72°C trong 4 phuat. San pham PCR duoc
gitt & 4°C cho dén khi duoc sir dung. San
phém PCR duogc dién di trén thach 1,5%,
nhuém bing Redsafe (hdng Intron, Han
Quéc), st dung thang Ladder 100-1000bp
DNA (Fermentas) va doc két qua bang hé
théng may doc Gel.

2.3.3. Xir Iy 56 ligu

S6 liéu dugc xir Iy bang phan mém Excel
2010.
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III. KET QUA VA THAO LUAN
31. Két qua dinh lwong vi Kkhuin

Campylobacter theo 1SO 10272-2

400 mau thit ga thu thap tai Hai Phong va
Ha No6i duogc phan tich dinh lugng vi khuén
Campylobacter theo 1SO 10272-2. Két qua
duoc trinh bay trén bang 3, 4 va hinh 1, 2 va 3.

Bang 3. Ty lé 6 nhiém vi khuan Campylobacter trén thit ga

STT Dia diém lay mau S6 mau $6 mau dwong tinh Ty 18 (%)
1 Ha Noi 200 58 29
2 Hai Phong 200 44 22
Téng 400 102 25,5

S6 ligu tai bang 3 cho thdy, bang phuong
phép dinh lugng da xac dinh c6 58/200 (29%)
mau thit gi thu thap tai Ha Noi phat hién 6
nhiém véi vi khuan Campylobacter, trong khi
tai Hai Phong co 44/200 (22%) mau thit ga
thu thap tai Hai Phong 6 nhiém véi vi khuan
Campylobacter. Ty 1& mau duong tinh tai Hai
Phong thap hon so voi tai Ha Noi.

O Viét Nam, dd c6 mot sb cong bd vé ty 1&
nhiém vi khuan Campylobacter bang phuong
phap dinh tinh (nudi cdy ting sinh) theo ISO
10272-1 trén cac tap chi trong va ngoai nudc.
Cac két qua nay cho thdy ty 1& 6 nhiém bang
nudi cdy tang sinh cao hon so véi phuong phap
dinh luong (dém sb truc tiép) theo ISO 10272-
2. Két qua nghién ctru ctia Huong va cs. (2009)
cho thiy ty 1& nhiém vi khuan Campylobacter
trén thit ga tai Bic Ninh 1a 49,38%; tai Ha Noi,
ty 1& nhiém vi khuan Campylobacter trén thit ga
ban 1é 1a 31% (Huong va cs., 20006); tai Budn
Ma Thuét - Dik Lak, ty 1& nay trén thit ga la
8,96% (Tran Thi Thanh Van va Poan Thi Kim
Phuogng, 2016).

Theo Szosland-Fattyn va cs. (2018), ty I¢
nhiém Campylobacter trén thit gia cim tai Ba
Lan lén t6i 64%. Mot nghién ctru cua John va
cs. (2010) cho thay ty 1& nhidm Campylobacter
kha cao tai chg ban 1¢ va siéu thi, trong Ung
la 78% va 92%. Tai New Zealand, ty ¢
Campylobacter & nhiém trén thit gi ban 1¢ 1a
69,7% (Teck va John, 2011), trong khi ty I¢
nhiém vi khuan nay trén thit ga ban 1¢ tai Ba

Lan 1a 87,2% (Wieczorek va cs., 2012). Mot
nghién ctiru tr Y (Di Giannatale va cs., 2019)
cho biét ty 1¢ nhiém Campylobacter trén thit ga
tai cac ctra hang ban 1€ 1a 17,38% (trong d6 ty
1¢ nhiém trén thit wc ga la 13,53% va trén thit
dui ga 14 21,8%). Tuy nhién chi 48,15% s6 mau
duong tinh theo phuong phap dinh tinh cho két
qua dinh luong duong tinh (v6i luong vi khudn
Campylobacter >10 CFU/g). Tai Campuchia,
nghién ctru ctia Lay va cs. (2011) cho biét ty
16 nhiém Campylobacter spp. trén thit gi ban
1¢ 1én t6i 80,9%. Tai Nhat Ban, ty 1¢ nhiém
Campylobacter trén thit ga 1a 64,7%, trong do ty
1¢ nhiém trén canh ga 1a 77,1% va trén dui ga la
70% (Sallam, 2007). Nghién cuu cua Stella va
cs. (2017) cho thay ty 18 6 nhiém Campylobacter
tai Y trén thit gia cam 1a 34,1%.

Cac két qua nghién ctru trén thé gidi thuong
cho ty 18 phan 1ap vi khuan Campylobacter bang
phuong phéap dinh tinh (ISO 10272-1) cao hon
phuong phap dinh luong (ISO 10272-2). Nghién
ctru ctia chung t6i ciing cho ty 1& cac mau thit
ga duong tinh v6i vi khuan Campylobacter bang
phuong phép dinh lugng 1a thap hon so véi cac
nghién cttu dinh tinh khéc. Tuy nhién, theo mot
cong bd ctia Benetti va cs. (2016) cho thdy két qua
phan 1ap vi khuan Campylobacter bang phuong
phap dinh tinh lai cho ty 1¢ duong tinh thip hon
so voi phuong phép dinh luong. M6t nghién ctru
khac tor Konell va cs. (2014) trén xuc xich ga
ciing chi ra rang ty 1& nhiém Campylobacter bang
phuong phéap dinh lugng 1a 10%, trong khi ty 1¢
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nhiém Campylobacter xac dinh theo phuong
phép dinh tinh chi 1a 6,67%. Két qua nghién ctuu

nay phéan anh su da dang trong nghién cuu gilrta
céac vung dia ly khac nhau.

Bang 4. Két qua dinh lwong Campylobacter trén thit ga

STT Pia diém lay mau S6 mau CFU/g (min) CFU/g (max)
1 Hai Phong 44 50 8773
2 Ha Noi 58 150 13636

CFU: Colony Forming Unit - Pon vi hinh thanh khuan lac

Két qua tai bang 4 chi ra rang sd luong
Campylobacter spp. trén cac mau thit ga thu thap
tai Hai Phong dao dong trong khoang 50 — 8773
CFU/g (5x10' - 8,77x10%) trong khi & Ha Néi 1a
150-13636 CFU/g (1,5x10' — 1,36x10%). Luong
vi khuan Campylobacter 6 nhiém trén thit ga tai
Ha Né6i (13636) cao hon so véi ¢ Hai Phong
(8773). Pay la nhitng sb liéu dau tién tai Viét
Nam vé dinh luong vi khuan Campylobacter
trén thit ga. Hinh 1 va 2 chi rd chi tiét s6 luong
vi khuén Campylobacter tai cic mau thit ga tai
Hai Phong va Ha Néi.

Viéc dinh luong vi khuan Campylobacter
c6 thé thuc hién bang phuong phéap rira than
thit (Carcass rinse) hodc dinh luong trén mau
thit ga da duoc nghién ciru va cong bd nhiéu
trén thé gidi. Trong nghién ciru ndy, chung toi
khong dinh lugng Campylobacter theo hinh
thirc rira than thit, ma dinh luong vi khuén trén
mau thit ga. Nghién ctru cta Stern va Pretanik
(2006) cho thay luong Campylobacter 6 nhiém

i & T

9 =133 15 A7 19 A 2835

trén than thit ga & My dao doéng tur 10%-10°
CFU/than thit. Tai Dac theo Luber va Bartelt
(2007), lwong vi khuan trén bé mat thit lwon
ga (bo xuong va bo da) cao nhat 1a 38905
CFU trong khi luong vi khuan Campylobacter
trong than thit thap hon (0,74 CFU/g). Tai New
Zealand, c6 toi 86,9% sd mau thit ga duong
tinh Campylobacter véi luong vi khuan dudi
I log,, CFU/ va chi 13,1% s6 mau thit ga 6
nhiem vi khuan Campylobacter v6i muc tu
1,0- 2,1 log,, CFU/g (Teck va John, 201~1).
Huang va cs. (2016) nghién ctru sy 6 nhiém
Campylobacter trén thit ga tai si€u thi va cho
ban 1¢ tai Quang Chau, Trung Qudc cho két
qua dinh luong vi khuidn Campylobacter trén
thit ga tai si€u thi la 152,3+33,5 CFU/g va thit
ga tai cho ban 16 1a 1473,5 £328,0 CFU/g, thap
hon két qua nghién ctru cta ching toi. Lay va
cs. (2011) cho biét c6 1,3% s6 mau duong tinh
voi Campylobacter trén thit ga tai Campuchia
cho két qua dinh lugng vi khuan 1én téi 7-8
log , CFU/g.

Z7 29 8 3335 37 39 Al 43
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Biéu d6 1. Két qué dinh Iwrgng vi khuan Campylobacter (CFU/g)
trén cac mau thjt ga ban Ié thu thap tai Ha NGi
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Biéu d6 2. Két qua dinh Iwgng vi khuan Campylobacter (CFU/g)
trén cac mau thjt ga ban Ié thu thap tai Hai Phong

phan lap dugc bang phan ing Multiplex PCR
duogc thé hién trén hinh 2. San pham PCR dugc
chay dién di phan tich trén gel agarose mot sd
mau dién hinh.

3.2.Kétquadinh danhvikhuin Campylobacter
bing phan tng multiplex PCR

Két qua dinh danh vi khuan Campylobacter

S589bp —

162 bp -

HP6 HP11 HN3 HXNE BC(-) Marker

DOy DO HP14 HN9
. jéfan; coli

Hinh 2. Dién di dé san phdm PCR v&i méi mapA va ceuE
Line 1: Déi chiig duong Campylobacter jejuni; line 2: Béi chimg duong Campylobacter coli; line 3,4:
Chiing HP14, HN9; line 5,6,7,8: Ching HP6, HP11, HN3, HNS: line 9: Déi chimg &m:; line 10:
Thang DNA chuén 100 bp

Két qua dién di cho thiy, gen dic hiéu cho duoc trinh bay trong bang 5.
C. jejuini co kich thudc khoang 589 bp, gen dac
hiéu cho C. coli c6 kich thudc khoang 462 bp
dung theo tinh toan 1y thuyét khi thiét ké moi,
cac bang vach déu dic hiéu, rd va dep, khong co

Bang 5 cho thay ty 1¢ 6 nhiém C. jejuni
chiém 73/102 (71,57%), tiép theo 1a C. coli
19/102 (18,63%) va mot s6 ching khac 1a

bang vach phu nao. Cac chung HP14, HN9 la C.
Jjejuni va cac ching HP6, HPll, HN3, HN81a C.
coli. Két qua dinh danh vi khuan Campylobacter

10/102 (9,8%). Két qua trén cho thay ty 18
vi khuan C. jejuni chiém da sb trong cac
chung Campylobacter phan lap dugc. Trong
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do, ty 1¢ cac chung C. jejuni va cac chung
Campylobacter khac & Hai Phong thip hon
& Ha Noi, lan lugt 1a 70,45% vé&i 72,41%;
9,1% véi 10,35%.Tuy nhién, ty 1€ C. coli
(20,45%) ¢ Hai Phong lai cao hon & Ha Noi
(17,24%). Tuong tu v&i két qua cua ching

t61, Sallam (2007) nghién ctu trén thit ga &
Nhat Ban cho ty 1& C. jejuni tuong d6i cao
(81,5%) va C. colila 18,5%. Tai Campuchia,
ty 1¢ dinh danh vi khuan Campylobacter trén
thit ga: C. jejuni 1a 50,0%, C. coli 1a 29,0%
va C. lari 1a 21,0% (Lay va cs., 2011).

Bang 5. Két qua dinh danh vi khuan Campylobacter tir cac mau thu thap

A ) Téng Ha Noi Hai Phong
TT Phan loai Campylobacter — — —
n Ty 1é (%) n Ty 1é (%) n Ty 1é (%)
1 Campylobacter jejuni 73 71,57 42 72,41 31 70,45
2 Campylobacter coli 19 18,63 10 17,24 9 20,45
3 Campylobacter khac 10 9,8 6 10,35 4 9.1
Téng 102 100 58 100 44 100
Khéc véi két qua nghién ctru ciia ching toi, TAI LIEU THAM KHAO

Wieczorek va cs. (2012) cho biét ty 1& C. jejuni
trén thit ga ban 1¢ tai Ba Lan 1a 41,1%, trong khi
ty 18 C. coli cao hon (chiém 58,9%). Nghién ciru
ctia Stella va cs. (2017) trén thit gia cam bén 1é
tai Y cho biét ty 1& chung C. jejuni 13 18,4% va
ty 1€ ching C. coli cao hon (20,5%).

IV. KET LUAN

Ty 1& 6 nhiém vi khuan Campylobacter trén
200 mau thit ga thu thap tai cho ban 1¢ tai Hai
Phong 1a 22% va tuong tng tai Ha Noi 1a 29%.

Két qua dinh luong vi khuan Campylobacter
dao dong trong khoang 5,0x10' — 8,77x10°
CFU/g tai Hai Phong va 1,5x10' — 1,36x10*
tai Ha Noi. Py 1a sb liéu dinh lwong vi khuan
Campylobacter 6 nhiém trén thit gd dau tién
duoc cong bd tai Viét Nam.

Ty 1& chang Campylobacter jejuni chiém da
s6 (70,45%), tiép dén 1a ching Campylobacter
coli (20,45%) va cac chung khac chiém 9,1%.

Loi cam on: Noi dung trong bai bdo nay
la mot phcfn nghién ciru thuéc Nhiém vu Nghi
dinh thu, hop tac giita Viét Nam va CHLB Puirc
(Md s6 NDT.12.GER/16). Nhém téc gia xin trdan
trong cam on Bo Khoa hoc va Cong nghé Viét
Nam da hé tro kinh phi cho nghién ciu nay.
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