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Abstract

Two processed mackerel products were sent to VAST keylab on “Food and Environmental Safety” in
Institute of Oceanography for Ciguatoxin criteria as exported seafood requirement. The specimens were
caught from offshore region of Vietnam South-Eastern sea in April 2019. By DNA sequencing of COI gene,
both specimens were identified as Acanthocybium solandri, one of high commercial mackerel species which
is well-known to be distributed in Central and South-Eastern sea of Vietnam. In mouse bioassay, both
extracts from 2 samples exhibited acute toxicity, which killed tested mice within 6 and 15 hours after i.p.
injection. In SIM LC/MS-MS analysis, the extracts showed the peak with retention time closed to that in
CTX-1B standard in both cases of optimized and non-optimized solid phases. The result suggested that at
least there was occurrence of CTX-like toxin in these mackerel specimens. The equivalent toxin levels were
estimated as 0.51 ng/g and 0.84 ng/g; 5 and 8 times higher than regulation limit for CTXs in seafood product
(0.1 ng CTX-1B/g). Further verification is in progress to confirm toxin in these mackerel samples in
Vietnam. However, this data is the first alert on potential poisoning by consumption of mackerel, not only in
Vietnam but also in Asia.
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Poc to twong tw ciguatoxin trong miu c& thu ngang Acanthocybium
soladria tai Viét Nam

Pao Viét HA', Phan Bao Vy
Vién Hai dwong hoc, Vién Han lam Khoa hoc va Cong ngh¢ Viet Nam, Viet Nam
“E-mail: daovietha69@gmail.com

Nhan bai: 30-7-2019; Chap nhan dang: 6-10-2019

Tom tat

Hai san phim cé thu cét lat du kién xuit khau duoc gui kiém dinh chi tiéu doc t§ Ciguatoxin (CTX) tai
phong thi nghiém trong diém cip Vién Han 1am Khoa hoc va Cong nghé Viét Nam vé “An toan thuc pham
va Moi truong (khu vic mién Trung)”, Vién Hai duong hoc. Cac mau vat nay c6 ngudn gdc tir viing bién xa
bd Pong Nam B9, Viét Nam, dugc thu mua vao thang 4/2019. Bang k¥ thuat sinh hoc phan tir, hai mau vat
nay duogc xac dinh thugc loai ca thu ngang Acanthocybium solandri - mot loai ca c6 gia tri kinh té phan b
tai ving bién mién Trung va Pong Nam B nudc ta. Trong thir nghiém sinh hoc trén chuét, cac dich chiét tir
2 mau nay déu biéu hién doc tinh cép, gay chét ddi véi 100% chudt thir nghiém trong 6 h va 15 h sau khi
tiém phdc mac. Phan tich sic ky long gan dau do khéi phd kép (LC/MS-MS) d6i véi cac dich chiét nay, thay
6 su xuat hién dinh c6 thoi gian luu rdt gan véi thoi gian luu cia CTX-1B, véi ham luong twong duong
woc tinh 13 0,51 ng/g va 0,84 ng/g, cao gap 5 va 8 lan ngudng tiéu chuan an toan thyc pham di véi doc tb
CTXs trong san pham thuy san (0,1 ng CTX-1B/g). Budc kiém ching dang dwoc thyuc hién dé c6 két luan vé
ban chat doc té trong cic mau vat ctia nghién ciru ndy. Tuy nhién, két qua nay dua ra sy canh bao dau tién vé

nguy co ngd doc thyuc phém do tiéu thu ca thu ngang tai Viét Nam va chau A.

Tir khéa: Cé thu ngang, ciguatera, ngo doc thuc pham, Viét Nam.

MO PAU

Hon 400 loai ca ran thuoc danh sach cac
loai sinh vat bién c6 thé tich luy doc t6
ciguatoxin (CTX), véi mtrc do nguy hiém cang
cao khi chung ¢ nhiing thang bac cao trong
chudi thac an bién. Khi ham luong doc t6 tich
luy dat dén ngudng nhét dinh, cac loai ca nay co
nguy co gay ngd doc ciguatera (CFP) dbi véi
nguoi tiéu thu véi trigu chimg 1am sang dién
hinh Ia réi loan cam giac vé nhiét, dau nhirc cac
khép va cac khéi co 16n, suy yéu toan than dai
dang (vai tuan, tham chi 2 nam) [1].

Tai Viét Nam, tr nam 2007, luén ghi nhan
rai rac cac vu ngoé doc thuc pham do an ca
hong hay chinh blen Xay ra tai cac dia phuong
ven bién va mot sé dao xa bo nhu Truong Sa,
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Pha Quy; tham chi ca tai thanh phé Hb Chi
Minh hay Ha Noi. Nguy co ngo doc CFP da
tro thanh van dé cap thiét, gay tac dong Xau
dén an toan thuc pham trong nuéc va thiét hai
kinh té d6i voi nganh xuat khau thuy san cua
Viét Nam. Tuy nhién, hiu nhu chua cé cong
b khoa hoc vé doc t6 CTXs trong cac loai ca
ran tir vung bién nudc ta. Gan day, Dao et al.,

[2] da 1an dau tién xac dinh CTX-1B 1a doc to
gay ra vu ngd doc thuc pham do an ca hong
Lutianus bohar tai Viét Nam nam 2014 va
2016. Bao cao nay cong bd két qua thuc
nghlem phan tich doc t6 CTX trong san pham
ca thu cat khuc thu vao thang 4/2019 c6 nguon
gbc tir vung bién xa bd Dong Nam B Viét
Nam. Mat khac, béo céo ciing trinh bay két
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qua dinh danh cac miu vat ca thu bang ky
thuat sinh hoc phén tu.

MAU VAT VA PHUONG PHAP NGHIEN

cyuu

Mau vat ., o o
Mau vat 1a san pham ché bién xuat khau

cua mot céng ty xuat khau thuy san thu mua

vao thang 4/2019 (bang 1), duoc bao quan bang
da lanh va chuyén vé phong thi nghlem trong
diém cap Vién Han lam Khoa hoc va Cong
ngh¢ Viét Nam vé “An toan thuc pham va moi
truong (Khu vuc mién Trung)” tai Vién Hai
duong hoc. MAu vat duoc bao quan & diéu kién
—30°C cho dén khi phan tich.

Bang 1. Thdng tin mau vat trong nghién ciru

Ky hiéu mau Vung khai thac Ma sb 16 Ngay san xuat  Khdi lwong mau (g)
MO1 FAO 71-DNB2 01040999 09/4/2019 930
M02 FAO 71-BNB2 04041019 11/4/2019 1170

Pinh danh khoa hec miu céa thu

Do c4c mau vat thu thap di qua so ché (cat
khac), nén viéc dinh danh khoa hoc dugc thuc
hién bang ky thuat sinh hoc phan ti, cu thé:
DNA ctia mau cé thu duoc tach chiét sir dung
bo KIT DNeasy Blood and Tissue Kit (Qiagen,
Hilden, Dirc) theo hudng din cua nha san xuit.
Phan ung PCR duogc thyc hién trong vung gen
cytochrome ¢ oxidase subunit I (COI) cua ty
thé, vai 25 ul hdn hop dung dich phan tng c6
chta 1 pl (khoang 30 ng) DNA khudn; 1,0
pmol mdi loai moi; 125 ul 2x OneTag®
Master Mix (New England Biolabs, Ipswich,
MA, USA) va 9,6 pl nudc cat vo trinh trén may
ludn nhiét Applied Biosystems 2720, trinh tu
mdi va chu trinh nhiét cua phan tng PCR theo
[3]. San phiam PCR dugc tinh sach bang b
KIT GenElute™ PCRClean-Up kit (Sigma-
Aldrich, St. Louis, MI, USA) truéc khi giai
trinh ty. Cong doan giai trinh ty dugc thyuc hién
tai cong ty 1°" BASE (Selangor, Malaysia) ¢ ca
hai chiéu xudi va nguoc. Kiém tra chat luong
trinh ty ciing nhu chuan héa trinh ty cudi cling
duoc thuc hién trén phan mém Clone Manager
9 (Sci-Ed, Cary, NC, USA). Hai trinh ty COI
ctia hai mau trong nghién ciru nay va 15 trinh
tu COI cua cac loai khéac thudc ho Scombrinae
da truy xuit tr ngdn hang gen (GenBank,
https://www.ncbi.nlm.nih.gov/) duoc su dung
cho viéc phan tich va xay dung cay phat sinh
chang loai. Céc trinh ty duoc giéng thang
hang (alignment) bang phan mém MEGA 7
[4] theo phuong phap CLUSTAL W tich hop
trong phan mém. Trong nghién ciu nay, St

dung phuong phap Maximum Likelihood
(ML) [5] bang phan mém RAXML version 8
v6i do lap lai 1a 1.000 dé xay dung cay phat
sinh chang loai.

Téach chiét doc to

boc té trong cac mau duoc chiét rat theo
phuong phap dung cho thir nghiém sinh hoc
trén chudt tai Nhat Ban theo Oshiro et al., [6].
Cu thé, dong nhit 120 g mau trong 350 ml
acetone (C3HgO), loc hdn hop bang gidy loc
Whatman No. 1 (Whatman filter paper No. 1),
thu dich trong (lap lai 2 1an). C6 can toan bo
thé tich dich trong biang hé théng cb chan
khéng, hod tan can ran trong 100 ml
diethylether (C4H100), lic déu, sau d6 dé yén
cho dén khi phan I6p hoan toan, thu lop
diethylether phia trén (buéc chiét rdat voi
diethylether duoc 1ap lai hai lan). Bay hoi thé
tich diethylether bang hé thdng cd chan khong
dé thu dugc doc t6 thd ¢ dang can ran. Hoa tan
can doc td nay bang hdn hop 50 ml hexan
(CgH1s) va 25 ml methanol (CH;OH) 90%, lic
déu, sau d6 dé ling cho dén khi phan 16p hoan
toan va thu 16p methanol. Tlép tuc bay hoi
toan bo thé tich methanol nay bang hé thdng
6 chan khong dé co doc té dang can ran, bao
quan & —20°C.

Xac dinh dgc tinh

boc tinh tdng sb c¢6 mat trong dich chiét
dugc xac dinh bang thir nghiém sinh hoc trén
chudt (Mouse Bioassay-MBA) theo Oshiro et
al., [6]; trong d6, mot don vi chudt (mouse unit
-MU) duoc tinh 1a lugng doc tb nho nhit trong
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1 ml dich tiém gay chét chuét thir nghiém (18—
20 g/cé thé) trong vong 24 gio khi tiém phic
mac. Can ran chira doc té thu nhan tir quy trinh
chiét rat dugc hoa tan bang 3 ml dung dich
Tween 60 1% pha trong dung dich natriclorua
(NaCl) 0,9%. Nhu vay, 1 ml dung dich nay
(twong tng Vvéi 40 g miu vat ban dau) duoc
tiém phiic mac chudt nhat trang Swiss swiss 20
g/cé thé (n = 3). Theo ddi chuét thir nghiém va
ghi nhan thoi gian chét trong 24 h (néu c6). Két
qua duong tinh dugc ghi nhan trong truong hop
2 trong sb 3 chudt thir nghiém chét.

Boc tinh duoc tinh toan theo cbng thirc
logMU = 2,3 log(1+T %); Trong do: MU la don
vi chudt duoc tinh 1 luong doc td nho nhat
cuia CTX co trong 1 ml dich chiét tiém chuot
va T 14 thoi gian chét cua chugt (tinh theo
gio). Ham luong doc t6 c6 mat trong dich
chiét dugc chuyén dol Vi gia tri quy do6i cua 1
MU 1a lugng doc t6 & ngudng LDso d6i vai
chudt nhét tring 20 g/c4 thé twong tng véi 5
ng P-CTX-1 [7].

Loai bé tap chat

Quy trinh loai bo tap chat trong dich chiét
trugc khi phan tich bang sic ky long khoi pho
kép LC/MS-MS dugc thyc hi¢n theo cong bé
cua Yogi et al., [8]. Cu thé, dich chiét tir 5 9
mau ca duoc bay hoi hoan toan, hoa tan can rin
(A) bang 2 ml EtOAc-MeOH (ti ¢ 9:1, v/v) va
chay qua cot Florisil (InertSep FL-PR, 500
mg), giai hap phu bang 3 ml EtOAc-MeOH (tl
1€ 9:1 v/v), cho bay hoi hoan toan thu can ran
(B). Tiép tuc hoa tan can ran (B) bang 3 ml
MeOH, chdy qua cot Florisil (IntertSep FL-200
mg), riza bang 3 ml MeCN, giai hap phu bang 3
ml MeOH, cho bay hoi hoan toan thu c@n ran
(C). Hoa tan can ran (C) trong 200 ul MeOH dé
st dung phén tich LC/MS-MS.

Phan tich sic ky léng khéi phé kép (LC/MS-
MS)

Véi diéu kién nudn chat chuan CTX-1B
khan hiém va hé thiét bi sic ky long khdi phd
LCMS 8040 Shimadzu duoc trang bi tai
phong thi nghlem trong diém cip Vién Han
Iam Khoa hoc va Cong nghé Viét Nam vé “An
toan thuc pham va méi truong (Khu vuc mién
Trung)”, trong nghién ctu nay, ion [M+Na]”
dugc lya chon & ché do SIM véi 2 pha tinh
khac nhau (cot Agilent Poroshell 120 EC-18
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va cot Wakosil-11 5C18). Cu thé, ion [M+Na]*
duoc chon loc quan trac voi pha tinh 1a cot
Agilent Poroshell 120 EC-18 (100 x 2,1 mm
i.d.), nhiét ¢6 20°C, thé tich mau tiém 5 pl, téc
do dong 0,25 pl/phut cua pha dong (dung dich
A: 5 mM ammonium formate c6 chta 0,1%
formic acid trong nudc cat va B: MeOH), ché
do thay ddi nong do pha dong (gradient) tir
80% den 95% cua dung dich B trong 10 phdt,
gitr 6n dinh trong 10 phut tiép theo. Pha rin
Agillent Poroshell 120 EC-18 dugc xac nhan
la tbi wu cho phéan tach doc t6 CTXs cho
cuong do dinh cao nhat [8, 9]. Tuy nhién,
nguyén tic phan tach doc té nay trong qua
trinh sac ky dua vao lién két ky nudc gitra doc
t6 CTXs c6 mat trong pha dong va pha tinh
ban chat silica da alkyl héa cac nhom —OH
trén bé mit silica trung tinh. Do do, cac cot
sic ky pha dao déu c6 thé phan tach CTXs
mac du hiéu qua, d6 nhay rat khac nhau tuy
vao dac tinh cua cot (pha tinh) trong diéu kién
pha dong va cac thdng so khac cua qua trinh
sic ky duoc toi wu hoa. Chinh vi vy, thay doi
pha tinh kém nhay hon la mot cach kiém tra
két qua nhan dién doc t6 CTXs trong dich
chiét. Do dd, trong nghién ctu nay, ¢ diéu
kién toi wu vé pha tinh, khi xuét hién dinh
twong ddng thoi gian luu véi doc to chuan
CTX-1B (Vién Nghién ceu Thuy San Nhat
Ban cung c4p), pha tinh s& dugc thay thé bang
cot Wakosil-Il1 5C18 (4,4 x 250 mm i.d.) véi
cung hé pha dong va cac diéu kién trude do.

KET QUA VA THAO LUAN
Két qua xac dinh tén khoa hec cac miu ca
thu

Khi giéng thang hang 17 trinh ty COI véi
kh(')l dix liéu c6 d6 dai la 619 bp, khdng c6 vi tri
trong (gap). Trong d06, 434 (70,1%) la vi tri bao
ton (conserved sites); 185 (29,9%) 1a vi tri bién
dong (variable sites); 184 (29,7%) la vi tri
thong tin téi thiéu (parsimony informative
characters) va 1 (< 0,01%) la vi tri don 1é
(singleton). Két qua phan tich cay tién hoa bang
phuong phap ML (hinh 1) cho thiy cac mau S2
va S1 la cung mot loai, cing nhanh vai trinh tu
duoc biét truéc 1a cua loai Acanthocybium
solandri (Cuvier, 1832) s6 ding ky trén
Genbank 12 DQ107694 (c4 thu ngang) vai hé sb
trong ddng 1a 100%.



Péc t6 tiwong tr ciguatoxin trong mau ca thu ngang

100 | Sample2
| Sample!

60

42

"400 Alixis thazard KY371204
Auxis thazard KY371203

2

Acanthocybium solandri DQ 107684
r Gymnosarda unicolor KJ534612
100 | Gymnosarda unicolor K.J534608
Allothunnus fallai DQ107705
l Allothunnus fallai DQ107704

| Scomber japonicus MF172877

o - Scomber japonicus KY572895

100 Thunnus orentalis LNS08518

Thunnus orientalis LMS08917

100 | Grammatorcynus bicarinatus DQ107676

42

7B

| Grammatorcynus bicarinatus KP194447

| Scomberomorus niphonius ME123125

100 | Scomberomarus niphonius MF123122

—_

0.050

Hinh 1. Cay phét sinh ching loai ciia mot s6 loai thugc ho Scombrinae bing phuong phap ML dya
trén do dai 619 bp cua gen chi thi COI: Con s6 tren mdi nhanh la gia tri; Ma so sau tén khoa hoc la
mé4 sb trén ngan hang gen; Cay tién hoa duoc thyuc hién bang phan mém RAXML version 8

Péc tinh ciia miu ca thu ngang

Dich chiét tir ca 2 mau vat ca thu déu biéu
hién duong tinh véi chudt thir nghiém véi doc
tinh 1a 4,0 va 7,5 MU/40 g mau tuoi ban dau
(bang 2), cao hon 4 va 7,5 lan lidu khuyén céo
ctia FAO dbi véi doc té CTX (1 MU/40 g mau).
boc tinh ciia cac mau ca thu trong nghién cau
nay hoan toan twong duong véi doc tinh cua
mau c& hdng trong vu ngd doc thuc pham 2014
va 2016 tai Viét Nam [2, 10]. Tuong tu, chi can
tiéu thu khoang 130-200 g thuc pham nay sé& c6
nguy co gay hoi chitng ngo doc cho nguai.

Bdng 2. Doc tinh cia mau c4 thu danh bit vao
thang 4/2019 tai vung bién xa bo Bong Nam
B9, Viét Nam trong thir nghiém sinh hoc trén

chuét (MBA)

Ky higu Poctinh  Khéu phan uéc tinh cé thé
mau (MU/40 g) gay ngd doc (g)”
MO01 4,0 200
MO02 75 133

Ghi chad: *: [10].

Két qua xac dinh ddc té trong miu cé thu
ngang

Két qua phan tich SIM LC/MS-MS cua ion
[M+Na]* (m/z 1133,6) trén pha rian Agillent

Poroshell 120 EC-18, ¢ dich chiét cua 2 mau
c4 thu ngang déu c6 sy xuat hién cia mot dinh
Véi thoi gian luu lan luot 12 10,366 va 10,394
phit, rit gin véi thoi gian luu cua CTX-1B
chuan (10,860 phat) (hinh 2). Su sai khéac vé
thoi gian luu cua doc t trong 2 dich chiét c&
thu 1a khoang 5% so voi CTX-1B chuan, c6
phan cao hon sai s6 cho phép vé thoi gian luu
ciia phuong phap LC/MS-MS ddi véi doc td
CTXs [9].

Khi thay d6i qua trinh phan tach trén pha
ran Wakosil 5C18, van xuét hién cac dinh co
thoi gian luu gan véi thoi gian luu cua CTX-
1B chuan mac di & cudng do thip hon nhiéu
(hinh 3). Sy sai khéc vé thoi gian luu cua dinh
chat nay trong 2 dich chiét tr mau ca thu
ngang déu nho hon 2% so vai thoi gian luu
cia CTX-1B chuan, trong khoang cho phép
sai s6 cua phuong phap LC/MS-MS ddi voi
doc té CTXs [8]. Két qua nay hoan toan phu
hop voi cong bd cua Suzuki et al., [9] cho
ring, doc to CTX hoac hop chat nhom
I|poph|I|c c6 cau trac phan tir gan glong/tucyng
tu voi CTX-1B s& dugc phan tach tét nhat trén
hé pha tinh Agillent Poroshell 120 EC-18. Tuy
nhién, véi pha tinh khac dugc cho la kém nhay
hon, vi du Wakosil-Il 5C18 nhém chét nay
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van duoc nhan dién, di voi cuong do dinh  tir ion phan tir me ban dau [M+NH,]* so sanh
thip hon. Do nguon chat chuan CTX-1B rit véi [CTX-1B + NH,]" (m/z 1128,7). Tuy
hiém nén nghién cau nay khong tién hanh nhién, tir két qua nay cho phép nhan dinh, miu
buéc phan tich tiép theo ¢ ché d6 MRM dé  ca thu ngang tai Viét Nam c6 chira mot doc to
xac dinh sy twong d6ng ciia cac manh ion con ¢ cau tric phan tir rat gan véi CTX-1B.

Max Intensity : 635,507

i TCTXIB TCG] Time Scank Tnien
3.CTX18+NH4 TIC(+)
1:CTX1B 1133.80(+)
90000
80000
.
10,860
5 mins
80000
a) 50000
400004
30000
20000
100004

o T

75 180 125 150 175 200 25 250 min
[ T ]
B St Vien
Max Intensity : 341,589
TCTRTE TR The TIEE S TTE Wen 27
[2:548e0xy-CTX1B TIC(+)
5-CTX4AI4B TIC()
l4:CTx5C Ticgs)
250000-]1:CTX18 113360(+)
S4dexy-CTX18 1117.60(+)
3:CTX4A/48 1083.60(+]
300000+
250000
.
b) 200000+ 1 0,3 77 ] [llIIS
150000
100000
soo0e
P e e
o T T T T T T T T =
75 do s Lo s 200 s 230 i
T 1

Max Intensity - 624 878
Time 15717 Scan® 5,665 Inten. 7,250

400000 TETRTE T
54de0xy-CTX1B TIC(+)
CTX4AMB TIC(+)

X
350000 1:CTX1B 1133.60(+)
S4deoxy-CTX1E 1117.60(+)
CTX4A/4E 1083.60(+)

10394

O 10,504 st

100000
&

50000

e
=
Q AN A

75 10.0 135 120 175 200 235 250 min

0

Hinh 2. Ph6 d6 SIM ion phan tir [M+Na]” cua doc t trong dich chiét tir mau ca thu ngang MO1 (b)
va M02 (c) so snh vgi CTX-1B chuan (a) trén hé pha ran Agilent Poroshell 120 EC-18
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100000 1 C1')(1B1'DC
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Scan#
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o

Hinh 3. Phd d6 SIM ion phan tir [M+Na] cta doc t6 trong dich chlet tir mau cé thu ngang Mo1 (b)
va M02 (c) so sanh voi CTX-1B chuan (a) trén hé pha rin Wakosil 11 5C18

Ngo doc CFP hay twong tw CFP duoc ghi
nhan kha nhiéu tai mot sé vung bién khu vuc
chau A [12, 13] nhung lai rat it duoc ghi nhan
tai Vit Nam [2, 10], ddc biét, chua c6 ghi nhan
ve doc 1o trong cac loai ca thu tai Vigt Nam.
Theo cac thong tin di kém mau vat (do cong ty
ché bién thuy san cung Cap) (bang 1), 2 mau ca
thu nay c6 nguon géc tir vaing bién xa bo bong
Nam B¢ cta nudc ta. Cac nghién ciu cho thay
da c6 su khac bigt vé ban chat hoa hoc cia doc
t6 duoc tong hop ¢ loai vi tao Gambierdiscus
toxicus va trong cac loai ca ran & cac bac khac
nhau ctia chudi thirc dn bién co tich Iuy doc to
tir loai vi tdo doc nay ciing nhu rat c6 thé do sy
chuyén hoa noi co thé cua céc loai ca nhat dinh
[8, 11]. Piéu nay goi ¥ cho viéc co thé ton tai

mot dang tién chat hay Chat trung gian nao d6
cua doc to CTX trong mau vat c4 thu ngang cé
ngUOr] géc tur vung bién Vigt Nam. Thong tin
nay can dugc kiém chang bang cac nghién cau
chuyén sau vé huéng sinh ly va sinh thai hoc
cua doc to.

KET LUAN

Buéc dau di phat hi¢n sy co mit cua doc to
thugc nhom lipophilic c6 cau trac phan tu rat
gan vé6i doc tb ciguatoxin-1B trong hai mau vat
ca thu ngang Acanthocybium solandri c6 nguon
gdc tir ving bién xa bo Dong Nam Bo, Viét
Nam vao thang 4 nam 2019. Doc tinh cap ghi
nhan ¢ 2 mau nay lan lwot 14 4,0 va 7,5 MU/40
g mau tuoi, cao hon 4 va 7.5 1an liéu khuyén
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cdo ctia FAO doi véi doc to CTX. Vi doc tinh
nay, 130-200 g ca thu néu tiéu thu c6 the gay
hoi chitng ngd doc cho nguoi. Mac du can co
budc kiém ching dé xac dinh ban chat doc td,
nhung két qua nghlen ctru nay 1a canh bao dau
tién ve nguy co ngd doc thuc pham do tiéu thu
ca thu ngang tai Viét Nam va chau A.

Loi cim on: KEt qua nghién cau nay thuoc dé
tai nghién ctu Khoa hoc Céng nghé ma so
KHCBBI.02/18-20. Tac gia chan thanh cam on
TS. Nguyén Xuan Vi, phong Thuc vat bién,
Vién Hai duong hoc da hd trg trong viéc dinh
danh mau vat.
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