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ABSTRACT

Siganus fuscescens Houttuyn, 1782 is one of the common fish species
in Quang Binh province and consumers are favored by its high nu-
tritional value. However, the consumption of Siganus fuscescens may
pose potential risks to human health since they can accumulate signif-
icant amounts of heavy metals in their tissues. From July to October
2019, a total of 50 individuals of Siganus fuscescens were randomly
collected through fishermen at local markets in Quang Binh province.
Liver, gills, and muscles were dissected and analyzed for cadmium,
lead, copper, zinc, and iron contents by the flame atomic absorption
spectrometer, and the cold vapor atomic absorption spectrometer for
mercury content. The metal content in all tested samples was lower
than the threshold limit value by the Vietnamese Ministry of Health
(MoH). The risk to human health by the intake of metal contaminated
Siganus fuscescens was evaluated by estimated daily intake (EDI), tar-
get hazard quotient (THQ), and hazard index (HI). All of the EDI
values were below the provisional tolerable daily intake (PTDI) set by
the MoH, and all of THQ and HI values for male and female consumers
did not exceed 1, indicating that there was no potential human health
risk in consuming Siganus fuscescens from coastal areas of Quang
Binh province.
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1. bat Van bé

TOM TAT

Ca Dia tro la mot trong nhiing loai c4 phd bién & ven bién tinh
Quéng Binh va dugc ngusi dan uwu chudng vi gia tri dinh dudng
cao. Tuy nhién, viéc tiéu thu ching c6 thé gay ra nhitng rii ro tiém
an cho stic khée vi chiing c6 thé tich lity dang ké cac kim loai ning
trong cac mo. Tu thang 7 dén thang 10 nam 2019, téng cong 50 ca
thé c& Dia tro da dugc thu thap ngiu nhién thong qua céc ngu dan
va tai cac chg ca dia phuong & tinh Quang Binh. Gan, mang va co
da dugc md xé va phan tich ham lugng cadimi, chi, dong, kém va
sit bing phuong phap quang phd hap thu nguyén ti ngon lia va
phuong phap quang phd hap thu nguyén ti héa hoi lanh ap dung
cho xé4c dinh ham lugng thiy ngan, tai Vién Sinh hoc, trudng Dai
hoc Su pham Kracow, Ba Lan. Ham lugng kim loai & trong caAc méu
nghién citu déu nhé hon gisi han quy dinh ctia Bo Y té Viet Nam.
Nguy cd rii ro bi nhiém céc kim loai nang ddi véi ngudi tieu thu
c4 Dia tro da dugc danh gia bing uéc tinh lugng kim loai tieu thu
hang ngay (EDI), chi s6 nguy hai (THQ) va chi sé nguy hiém (HI).
TAt ca cac gia tri EDI déu dusi ngudng lugng an vao hang ngay co
thé chap nhan dugc (PTDI) quy dinh bsi Bo Y té, dong thoi tat ca
cac gia tri THQ va HI & nam v& nit gidi déu khong vuct qua 1. Két
qua. cho thay khong c6 nguy co riii ro dén siic khée khi tieu thu ca
Dia tro tai ven bién tinh Quang Binh.

thai dusi nuéc do doc tinh, cting sy ton tai lau
dai, ddng thai ching c6 xu huéng tich tu va phong

Qué trinh do thi héa, cong nghiép héa ngay
cang phat trién, cting véi viec gia tang dan sé dan
dén van dé 6 nhiém ngay cang tang do lugng 16n
chat thai thai ra moi truong (Naser, 2013). Mot
vi du dién hinh, trong nam 2018, chi tinh riéng
lugng rac thai sinh hoat phét sinh trén dia ban
tinh Quang Binh khoang 466 tan/ngay, trong dé
ty lé thu gom, x 1y rac thai sinh hoat binh quan
chung ca tinh 1a 77.4% (QBPPC, 2019). Theo
Akcil & ctv. (2015), cac chat thai tit hoat dong
nhéan tao cia con ngudi thudng chia mot lugng
I6n cac kim loai nang. Mot khi phat thai ra moi
truong, chiing theo cac dong chay dd vao song va
bién, de doa truc tiép hoic gian tiép dén hé sinh

dai sinh hoc trong cac chudi thic an (Kumar &
ctv., 2012; Rahman & ctv., 2014).

O moi truong dudi nudce, ca thudng co vi tri cao
trong céc chudi thic dn nén ching c6 xu hudéng
tich lily 16n cdc chat 6 nhiém (Jiang & ctv., 2014).
Do dé, bén canh cung cip cac chit dinh dudng
quan trong thi ci ciing 13 mot mbi nguy co tiém
an mang cac kim loai nang vao co thé ngudi tieu
thu. Chinh vi vay, khong qua ngac nhién khi trén
thé gi6i c6 nhidu cong trinh tap trung danh gia
ham lugng kim loai nang va udc tinh rii ro dang
c6 khi tiéu thu ca (Delgado-Alvarez & ctv., 2017;
Ali & Khan, 2018; Solgi & Beigzadeh-Shahraki;
2019).
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Ca Dia tro (Siganus fuscescens Houttuyn,
1782) 1a mot trong nhitng loai cd bién co thit
thom ngon, giau dinh dudng va ham lugng Omega
3 cao, nén dudc ngusi dan uwu chudng va tiéu
thy nhiéu. Trén thé gi6i, ching phan b6 phan
lén ¢ Tay Thai Binh Duong, nhu mién Nam
Han Qudc, Nhat Ban, Trung Qubc, Malaysia,
Sigapore, Thai Lan, Indonesia, Philippines, Ue...
(Froese & Pauly, 2019). Tai Viet Nam, ching
dugc ghi nhan pho bién & cac ving nutde nong, ven
bién, cita song clia cdc tinh Mién trung (MARD,
2015; Bien & Vo, 2017; Nguyen & ctv., 2017).

Xét thay cac s6 lieu con han ché tai Viét Nam,
cac tac gid phan 16n tap trung vao 16p hai manh
vé (Nguyen & ctv., 2014; Nguyen, 2016), mot sd
loai c& nuoi (Nguyen, 2017), trong khi d6 chua
tim thiy cong bd nao lien quan dén ham lugng
kim loai néng trong ca Dia tro va danh gia rii
ro tiém an khi tieu thu loai nay. Do dé, muc dich
clia nghién ctu nay 1a danh gia ham lugng mot sé
kim loai ning (cadimi — Cd, chi — Pb, dong — Cu,
kém — Zn, sit — Fe, thiy ngan — Hg) trong ca Dia
tro tit viing ven bién tinh Quang Binh; dong thoi
u6c tinh céc nguy co tiém an dén stc khée con
ngudi thong qua tiéu thuy loai ca nay. Nghién ctiu
cung cap mot cai nhin téng quan vé tinh trang
tich lay kim loai nang & ca Dia tro, tao cd sd cho
cac ¢o quan quan ly thyc hién giam sat 6 nhiém
moi trudng va thuyc hién cac bién phap hiéu qua
dé gidm rii ro sttc khoée tiém an cho ngudi tieu
thu.

2. Vat Liéu va Phuong Phap Nghién Ciu
2.1. Thu mau

Céc mau ca Dia tro duge thu thap nglu nhién
trie tiép tit ngu dan va céc chg ca tai 5 dia diém
trén toan tinh Quéng Binh (S1: x4 Canh Duong,
huyén Quang Trach; S2: Phudng Quéng Phc,
Thi xa Ba Pon; S3: xa Dtic Trach va S4: xa Nhan
Trach, huyén B6 Trach; v S5: cang ca Nhat Lg,
thanh phd Dong H6i) tit thang 7 dén thang 10
nam 2019 (Hinh 1), cac s6 ligu chi tiét vé mau
ca dugce trinh bay ¢ Bang 1. Gan, mang, va ¢ G
phan lung da dugc thu thap, dat trong tai nilon
¢6 dan nhin va dugc bdo quan & nhiét do -18
dén -22°C tai phong thyc hanh trusng Dai hoc
Quéng Binh, sau d6 cdc miu dugc chuyén dén
phong phan tich kim loai, Vién Sinh hoc, truong
Dai hoc Su pham Kracow, Ba Lan. Trong qué
trinh van chuyén bing dudng hang khong, cac
mau dudc bdo quan trong thung da & nhiet do

-4°C. Tat ca cac quy trinh ldy mau dugc thuc
hién theo cac huéng dan dude Qudc té cong nhan
(UNEP, 1991).

2.2. Xac dinh ham lugng kim loai

Dé x4c dinh ndéng do ctia Cd, Pb, Cu, Zn va
Fe, cac mau sau khi duge ra dong, cdn moi mau
xap xi 2g trong lugng w6t (can c¢6 do chinh xéc
dén 0,0001g, loai can Metler AE240), roi dem
sdy kho & nhiét do 600C cho dén khi dat trong
lugng kho khong déi (véi may siy SUP-100W,
WAMED). Tiép dén cac mau da say kho duge
khoang hoa néng véi axit nitric (65%, Baker An-
alyzed, JT Baker, USA) trong hé thong khodng
hoa Velp Scientifica DK20. Cac dung dich khoang
hoéa duge pha loang t6i 10 mL véi nudce siéu tinh
khiét (18,2 MQ cm at 25°C, Direct-Q 3, Merck-
Millipore, Germany) va dugc phan tich bang may
quang phd hap thu nguyen tit ngon lita (loai méy
AAnalyst 200, PerkinElmer, USA). Céac két qua
ban dau thu duge hién thi véi don vi pg/g trong
lugng kho (d.w) duge tinh todn va chuyén sang
trong lugng w6t (w.w) dya trén phan tram do am
(25%).

Ham lugng Hg duge do bang may quang phd
hap thu nguyén tit hoi lanh (loai may MA-2, NIC,
Japan) trong khoang 100 mg mau tuoi, két qua
cudi cuing dudce trinh bay bing ng/g w.w.

TAt ca cac phan tich déu dugc lap lai hai lan,
gi4 tri trung binh ctia hai 1an duge xem 13 két qua
cudi ciing. Néu do lech chuan tuong déi (RSD)
gitta cac lan lap lai cao hon 15%, thi phan tich
duge kiém tra lai. Ct mudi mau, cac giai phap
kiém soat chat lugng va tang dot bién véi nong
do kim loai duge kidm tra lai mot 1lan v6i mau
chuan. Tat ca cac do thu hdi (Recovery) dao dong
tit 90 dén 110% cho méi kim loai.

2.3. Panh gia rii ro stic khoe

2.3.1. Uéc tinh lugng kim loai tiéu thu hang ngay
(Estimated daily intake - EDI)

EDI ctia méi kim loai niing tinh theo cong thiic

sau:
CM x CONS

BW

Trong d6: EDI 1a lugng tiéu thu kim loai uéc
tinh hang ngay (g/ngay); CM 1a ham lugng kim
loai trong co ca (pg/g w.w); CONS la ti 1é tieu
thu c& hang nay, theo Ojamaa (2018) lugng tieu
thu c4 trung binh & khu vyc Mién trung & 45,21

EDI =
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Bang 1. Cac gia tri trung binh, do léch chudn, nhé nhét va 16n nhét ciia ca Dia tro tai Quang Binh

Trung binh Do 1éch chudn

Gia tri nhé nhat

Gia tri 16n nhat

S1 Trong lugng (g) 97,840 34,484 45,600 142,000
(n=10) Chiéu dai (cm) 19,822 2,325 16,238 22,808
S2 Trong lugng (g) 101,510 47,563 39,500 172,000
(n=10)  Chieu dai (cm) 20,217 3,044 16,248 24,728
S3 Trong lugng (g) 77,590 35,420 32,500 142,300
(n=10)  Chiéu dai (cm) 18,686 2,267 15,800 22,827
S4 Trong lugng (g) 83,410 21,762 57,800 121,200
(n=10) Chiéu dai (cm) 20,113 1,354 18,419 22,477
S5 Trong lugng (g) 107,200 18,577 75,600 132,500
(n=10)  Chiéu dai (cm) 20,624 1,488 18,700 23,465
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Hinh 1. Vi tri thu mau.

g/ngay; BW 1a trong lugng trung binh ciia ngusi
truéng thanh (58,4 kg ddi v6i nam va 50,8 kg do6i
v6i ntt (Tran & ctv., 2019).

2.3.2. Udc tinh chi sé nguy hai (Target hazard quo-
tients - THQ)

THQ da dugc st dung dé uéc tinh nguy co
khong gay ung thu clia cac chat 6 nhiém tich liy
trong cac mod cua ca. D6 la ti 1é cia EDI va ti
le tham chiéu (reference dose (RfD)) dugc dat ra
b6i USEPA (2019). Theo d6, RID cta Cd, Pb,
Cu, Zn, Fe va Hg lan lugt 1 0,001; 0,004; 0,04;

0,3; 0,6 va 0,0003 pg/g/ngay.

g - !

den

Téng THQ (hay con goi la chi s6 nguy hiem -

HI) dugc tinh bing tdng ctia titng THQ kim loai

rieng 1é cho titng lodi c4. Néu HI < 1 c¢6 nghia

1a nguoi tieu thu duge coi 1a an toan (USEPA,
2019).

x 1073

2.4. Phan tich théng ké

Thit nghiém “Shapiro — Wilk test” dugc dung
dé kiém tra sy phan bd ctia ham lugng kim loai
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Bang 2. Gia tri trung binh, trung vi, téi thiéu, t6i da va do léch chudn cia
kim loai trong ca Dia tro ¢ tinh Quéang Binh

Kim loai (ng/g w.w)

Cd Pb Cu Zn Fe Hg
Trung binh 0,022 0,020 0,456 0,440 2,479 0,114
Trung vi 0,018 0,011 0,370 0,407 2,317 0,071
Gan Nhé nhét 0,009 0,003 0,161 0,096 1,301 0,032
Lén nhat 0,067 0,087 0,923 0,912 5,071 0,555
Do lech chuan 0,013 0,023 0,214 0,193 0,863 0,116
Trung binh 0,017 0,015 0,251 0,298 2,204 0,033
Trung vi 0,016 0,014 0,164 0,295 1,915 0,032
Mang Nhé nhét 0,007 0,002 0,008 0,132 0,998 0,018
Lén nhét 0,026 0,040 0,699 0,608 3,988 0,061
Do lech chuan 0,006 0,011 0,189 0,103 0,890 0,010
Trung binh 0,015 0,025 0,133 0,245 1,347 0,080
Trung vi 0,014 0,010 0,095 0,227 1,027 0,079
Co Nhé nhat 0,005 0,001 0,008 0,093 0,835 0,036
Lén nhét 0,026 0,338 0,401 0,483 3,408 0,143
Do lech chuan 0,005 0,054 0,097 0,090 0,630 0,028

trong cac mau. Do cac mau c6 sy phan bb khong
chuén nén “Kruskal-Wallis test” duge thuc hien dé
xac dinh khac biet dang ké sy tich liy kim loai
trong ca mo cA. Tat ca cic tinh toan théng ke
dugc thie hién v6i phan mém théng ké Statistica
13.3 (StatSoft, Ba Lan). Két qua théng ke c6 ¥
nghia khi gi4 tri p bing hoic nhé hon 0,05.

3. Két Qua va Thao Luan
3.1. Ham lugng kim loai néng trong ca

Két qua phép do sinh tric ciia c4 Dia tro (chiéu
dai v can nang) duge thé hien ¢ Bang 1. Trung
binh chiéu va trong lugng 16n nhat 1lan lugt 1a
20,624 cm va 107,2 g thu dugc & vung S5, trong
khi d6 chiéu dai va trong lugng trung binh nhé
nhat 13 18,686 cm va 77,590 g thu duge tai ving
S3. Két qua phan tich théng ké cling cho thay
khong c6 su khac biet dang ké vé chiéu dai va
trong lugng cia ca Dia tro ¢ 5 viing nghién citu.
Mbi tuong quan giita chidu dai va trong lugng
14 tuong quan thuan (r? = 0,92) va theo phuong
trinh sau:

L = 5,7468 x W%27%8

Trong d6: L - chiéu dai (cm), W - trong lugng
(g). Gia tri trung binh, trung vi, nong do nho
nhét, 16n nhit vi do lech chudn cia cac kim loai
trong gan, mang va cd cua cé Dia tro duge tom
tat trong Bang 2. Theo d6, sy tich liiy kim loai

8 trong gan, mang va cd lan lugt theo thi tu
giam dan nhu sau: Fe > Cu > Zn > Hg > Cd
> Pb; Fe > Zn > Cu > Hg > Cd > Pb; Fe >
Zn > Cu > Hg > Pb > Cd. Két qua phan tich
cho thay sy tich liiy céc kim loai § trong co la
thap nhat, trong khi ¢ gan va mang lai cao hon.
V6i phép kiém tra “Kruskal-Wallis ANOVA” va
phép so sanh thit hang gia tri trung binh cho cac
kim loai gitta cac c6 quan cho thay c6 st khéic bigt
dang ké vé nong do kim loai gitta chiing, dudc thé
hién r6 trong Hinh 2. Sy tich Ity cia cac kim loai
cao G trong gan vi gan déng vai tro quan trong
trong qua trinh trao ddi chat (Zhao & ctv., 2012).
Trong khi mang la noi trao ddi tric tiép ciia cac
ion kim loai ¢ trong nudc véi co thé ciia ca, do
d6 dau vét kim loai 6 trong mang thudng cao hon
trong co (Qadir & Malik, 2011). Day ciing 1a 1i
do mang ca thuong dugc xem xét nhu la mot tiéu
chi dé phan anh chit lugng moi trudong nudce, noi
ching song (El-Moselhy & ctv., 2014).

Két qua clia nghién cttu nay tuong tu véi bao
cao ctia Liu & ctv. (2015) tai bd bién phia nam
ctia Trung Quéc, d6 1a ham lugng kim loai ning
¢6 xu huéng tap trung cao & gan, mang hon Ia
4 trong cd. Tuy nhién, Liu & ctv. (2015) da cho
thay sy tich liiy Cd, Pb, Zn va Cu & trong gan,
mang va cd cao hon trong béo cao nay. Trudc
dé, tai ving bién ctia Indonesia, Bramandito &
ctv. (2018) da trinh bay nong do Cd (0,27 pg/g
w.w) vd Cu (3,92 pg/g w.w) 6 trong co cé Dia
cao hon tai viing ven bién Quang Binh. Trong
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Hinh 2. Ham lugng Cd, Pb, Cu, Zn, Fe va Hg & trong gan, mang va cd clia cé Dia tro. ® » ¢Céc ky tu
gibng nhau thé hien sy khac biét c6 § nghia théng ke, P < 0,05.

b4o cdo vé ham lugng kim loai ning ctia 29 loai
ca ven bién Trung Quéc, Zhang & Wang (2012)
da cho thay nong do ciia Pb (0,068 ng/g w.w) va
Fe (6,445 pg/g w.w) & trong cd ca Dia tro 1a cao
hon, trong khi nong do Cd (0,135 pg/g w.w) va
Zn (0,273 pg/g w.w) lai xap xi, con ham lugng
Cu (0,02 pg/g w.w) thi thap hon so véi béo cao
nay. Bén canh d6, Pan & ctv. (2014) da trinh bay
ham lugng Hg & trong co 1a kha thap (0,005 ng/g
w.w), trong khi Onsanit & ctv. (2012) va Chen &
ctv. (2018) lai 6 trinh bay cao hon (0,03 va 0,018
ng/g w.w) so v6i nghién citu nay. Cliing mot loai
c4 nhung & cac dia diém khac nhau thi su tich
liiy ctia kim loai trong co thé 1a khac nhau, vi su
tich Ity nay chiu &nh huéng bédi cac yéu sinh hoc

va phi sinh hoc bao gdm méi trudng séng clia cé,
nhiét do nudc, gia tri pH, nong do oxy hoa tan,
dang hoéa hoc ctia cac kim loai trong nudc, ngoai
ra cac yéu to6 nhu tudi, giéi tinh, trong lugng co
thé ciing 4nh hudéng dén sy tich liy cac kim loai
(Putri & ctv., 2017).

So v6i Quy chuan ky thuat Qubc gia ddi véi
gi6i han 6 nhiém kim loai niing trong thic pham
ciia Bo Y té (MoH, 2011), mic di gid tri trung
binh clia tat cd cac mau dudc xét nghiem déu
duéi ngusng cho phép, nhung van c6 mot sdé mau
vugt qua quy chuan (Cd va Hg & trong gan, Pb &
trong cd), do d6 dé xéac dinh muc do an toan cho
ngudi tidu thy thi cin phai xem xét dén lugng
tiéu thu hang ngay déi véi loai ca do.
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Bang 3. Gia tri u6c tinh lugng tiéu thu hang ngay (EDI), chi s6 nguy hai
(THQ) va tdng chi s6 nguy hai (HI) clia cac kim loai déi véi viec tieu thu ca

Dia tro
Cd Pb Cu Zn Fe Hg HI
EDI Nam 0,012 0,019 0,103 0,190 1,043 0,062
Na 0,013 0,022 0,118 0,218 1,199 0,071
THQ Nam 0,012 0,005 0,003 0,001 0,002 0,206 0,228
Na 0,013 0,006 0,003 0,001 0,002 0,237 0,262

3.2. Danh gia riii ro sitc khée dbi véi ngudi tigu
thu ca

Ca ca 1a phan chinh trong viéc tiéu thy, do d6
ham lugng kim loai ning trong cc dugc xem xét
dé danh gia i ro d&nh hudng dén stc khée ciia
ngudi tieu thu. Gia tri EDI, THQ va HI d6i véi
viéc tiéu thu ca Dia tro & nam giéi va nit gidi tai
Quéng Binh dugc trinh bay trong Bang 3.

Gi4 tri EDI cao nhat duge tim thay dbi vé6i Fe
& nit gisi (1,199 n/g/ngay), trong khi gia tri thap
nhéat duge phat hieén déi véi Cd & nam gidi (0,012
1/g/ngay). Gia tri THQ & nam va nit déu theo
thit ty gidm dan nhu sau: Hg > Cd > Pb > Cu
> Fe > Zn. Trong d6 cac gia tri THQ & nit gidi
déu cao hon so véi nam gidi.

Té chitc Luong thire va Nong nghiép Lien Hiep
Qubc, t6 chitc Y té Thé gisi (FAO/WHO, 1982),
va Bo Y té Viet Nam (MoH, 2011) da thiét lap
lugng #n vio hang ngay cé thé chap nhan duge
tam thoi (Provisional Tolerable Daily Intake -
PTDI) déi v6i Cd, Pb, Cu, Zn, Fe va Hg lan
lugt 1a 1,00; 3,571; 500; 300-1000; 800 va 0,714
ng/kg trong lugng cd thé/ngay. Trong béo céo
nay, tat ca cac gia tri EDI clia kim loai 6 ngudi
tieu thu nam v nit gi6i déu ndm dudi ngudng
PTDI. Thém vao do, cac gia tri THQ cua ting
kim loai ciing nhu gia tri HI clia tit cd cac kim
loai déu nhé hon 1, diéu nay cho thiy khong cé
bat k¥ rli ro ndo anh hudng dén sic khoe cia
nguoi tieu thu loai ca nay tai ven bién Quang
Binh. Truée d6, Vo & ctv. (2019) va Vo & Huynh
(2019) ciing da c¢6 nhitng danh gia lien quan dén
rii ro tiém an khi tiéu thu cac loai c4 Déi muc,
c4 Mém gai dai va ca Duc bac & viing ven bién
Quéang Binh, nhém tac gid ciing cho thiy gia tri
EDI v THQ déu & dusi ngudng an toan.

Miic dit chi s6 THQ cho thay khong c6 bat ky
rii ro nao nhung né méi chi thyc hién trén 6 kim
loai, v& trong khodng thdi gian ngan. Do d6 viéc
danh gia, theo déi mic do 6 nhiém kim loai trong
c4 phéai dugc thyc hién than trong va thudng

xuyén, qua dé phat hién dudc bat ky nhitng thay
déi c6 thé tré thanh moi nguy hiém cho ngudi
tieu thu. Hon nita, can md rong viéc danh gia
trén nhiéu déi tugng, nhiéu kim loai, pham vi
lay méu dé dua ra dugce nhitng di bao chinh xéc
nhét.

4. Két Luan

Nghién cttu da cung cap dit lieu co ban sy tich
lay ctia cac kim loai niang trong gan, mang va co
clia ca Dia tro ¢ ven bién Quéng Binh va danh
gi& cac rti ro stic khée tiém an lien quan dén viec
tiéu thu loai c4 nay cho nam va nit gigi. Tat ca
céc méu kiém tra déu c6 ham lugng kim loai ndm
duéi ngudng ctia Quy chuan kj thuat Quoc gia
déi véi gisi han 6 nhiém kim loai ning trong thuc
pham ctia Bo Y té. Dong thai gia tri EDI ciia cac
kim loai caing khong vugt qua ngudng PTDI. Chi
s6 THQ va HI cho thay khong c6 rii ro tiém an
nao dén stc khoe con ngudi khi tieu thu loai ca
nay. Qua day, nhém tac gia ciing dé nghi can theo
déi lien tuc cac kim loai ning trong nhiéu loai ca
khac nhau, tit nhidu ving, dé danh gia chinh xac
céc rui ro tidm an tir viec tieu thu véi cdc ngudn
kim loai nay.

L&i Cam On

Nhoém tac gid xin chan thanh cdm on Tién si
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