Tap chi phan tich Héa, Ly va Sinh hoc - Tdp 29, s6 03/2023

KHAO SAT KHA NANG TiCH LUY PONG TU PAT TRONG
VA NGUY CO RUI RO SUC KHOE KHI SU DUNG MOT SO
LOAI THAO MQC TRONG TREN PAT O NHIEM

Pén toa soan 5-10-2023

Lé Thi Thanh Tran*, Lé Thi Ha
Truong Pai hoc Pa Lat
* Email: tranltt@dlu.edu.vn

SUMMARY

STUDY ON THE ACCUMULATION POTENTIAL OF COPPER FROM SOIL
AND HEALTH RISKS WHEN USING SOME TYPES OF HERBS PLANTED IN
POLLUTED SOIL

In this study, the accumulation levels of copper in the biomass of certain herbs, including oregano, celery,
gotu kola, and purple perilla when grown on contaminated copper soil, were investigated. The results
showed that copper had the potential to accumulate in plants, with the highest accumulation in the roots,
decreasing in the stems and leaves. When grown in copper contaminated soil ranging from 50 to 1500 ppm,
the accumulation of copper decreased in the following order: oregano roots (8.28 + 103.05 ppm) > purple
perilla roots (8.14 + 66.98 ppm) > gotu kola roots (6.10 + 39.95 ppm) > celery roots (5.40 + 31.74 ppm) >
oregano stems + leaves (2.59 + 24.02 ppm) > purple perilla stems + leaves (3.56 + 16.45 ppm) > gotu kola
stems + leaves (3.62 + 16.74 ppm) > celery stems + leaves (1.75 + 7.16 ppm). Health risk indices for adults
and children when using these herbs were also assessed. The THQs (Target Hazard Quotients) for copper
increased in the following order: celery < purple perilla < oregano < gotu kola, and THQs for children
were higher than those for adults.

Keywords: copper, polluted soil, bioconcentration factor, translocation factor, health risk index.

1. PAT VAN BE vitamin thiét yéu, nhidu flavonoid, da sb cac loai
O nhiém kim loai ndng trong moi trudong canh tac thzo mOC.:COdéaICI t11‘1h chong Vlle:; nh@’.t(l)lt CEO hé
12 mdi de doa 16n dbi véi stc khoe con nguoi. Két thong micn dich va tao dugc khing sinh cho co

qué ciia mét 6 nghién ciru di chimg minh, khi thé [4,5]. Cac loai thao mdc nhu tia t6, kinh gidi,

duoc canh tic trén moi truong dat bi 6 nhidm, kim can tdy, rau ma rat duge yéu thich khong chi boi
loai nang s& hép thu, tich liy trong sinh khéi cy mui vi ddc trung, cé thé dn kém vdi nhi€éu mén an

trdng [1,2] va cudi cung s& thim nhdp vio co thé ma con duge xem nhu bai thudc chira tri mot so6

con ngudi thong qua chudi thirc an [3]. bénh thong thuong, dac biét 1a vai tré em do hiéu

. . . qua va dugc xem la an toan véi tré nho. Tuy
Theo Tur dién Oxford Concise, “Thao moc 1a bat

ky loai cay nao c6 14, hat hoac hoa dugc sir dung

nhién, n€u cac loai rau nay dwogc canh tac trén

nhitng khu vuc dat bi 6 nhiém thi ching lai tro

dé lam duoc li¢u, huong li¢u hogc gia vi cho mon thanh nguy co anh huong truc tiép dén sic khoe

< a , o . A ., ,
an”. Théo mdc mang lai nhicu lgi ich cho sie ctia ngudi st dung, dic bigt 1a ré em. Viée tiéu

khoe dang chu y da dugc kiém chung. Véi thanh thy thue pham b 6 nhidm kim loai ning trong thoi

phan gom cac chat chong oxy héa, cic loai gian dai co thé dan dén sy tich ty khong ngimg cac
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kim loai nay trong gan va than, dan dén 16i loan
cac qué trinh sinh hoa nhu réi loan gan, than, tim
mach, than kinh, ... [6]. Vi vay, nghién ctru dé
danh gia muc d6 tich ty kim loai nang trong cac
loi thao mgc khi duge tréng trén dat 6 nhiém kim
loai nang va danh gia nguy co rui ro cho strc khoe
khi sir dung chdng 1a rét can thiét.

Pdng 1a mot nguyén t6 vi luong can thiét cho sy
phat trién cua cdy trong, vi vdy trong qua trinh
canh tac, dong thuong xuyén dugc bd sung vao
dat thong qua cac dang phan bon, thudc bao vé
thuc vat, ... Piéu nay din dén nguy co tich tu
ddng trong dét. Trong nghién ciru nay, kha ning
tich lily ctia dong trong sinh khdi mot s6 loai thao
moc, bao gém: tia t6, rau ma, can tay, kinh giGi
khi trong trén dat 6 nhiém dugc khao sat. Pong
thoi, cac chi sb rai ro sitc khoe khi sur dung cac
loai thao mdc nay cling dugc danh gid. Thong qua
d6, c6 thé dua ra nhitng khuyén céo khoa hoc
nhim béao vé sirc khoe cong dong.

2. THIET BI, DUNG CU VA HOA CHAT
2.1. Thiét bi, dung cu

- May cét nuéc hai 1An Aquatron A4000D (Bibby,
Anh).

- Tu sdy Memmert (Cong hoa Lién bang Drc).

- May xtr Iy mau vi song iLINK MARS 6 (CEM,
MS/) 1 ~

- May nghién mau IKA, All Basic (Cong hoa
Lién bang buc).

- M4y quang phd hdp thu nguyén tr Shimadzu
AA — 7000 (Nhat Ban).

- Can phan tich Satorius c6 d6 nhay 10™g (Cong
hoa Lién bang Drrc).

- Cac dung cu thiy tinh: cdc, phéu, binh tam giac,
binh dinh mirc vdi cac dung tich khac nhau.

- Pipet, micropipet (0-25uL, 0-100 uL).

2.2. Hoa chét

- HNO; dic (65%, d = 1,41 glcm®) (Merck, Cong
hoa Lién bang buc).

- Dung dich chuin Cu®** 1000 ppm (Merck, Cong
hoa Lién bang buc).

- Mau chuin Citrus Leaves SRM 1572 NBS —
NIST (M$).
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3. THUC NGHIEM

3.1. Thiét 1ap md hinh thye nghiém

M0 hinh thyc nghiém dugc thiét 1ap nhim khao
sat kha nang tich lily dong tir dit trong 6 nhiém 1én
sinh khéi cac loai rau: rau ma (Centella asiatica),
tia to (Perilla frutescens var. crispa), kinh gidi
(Elsholtzia ciliata) va can tay (Apium graveolens).
Trong mo hinh nay, cac loai rau nghién ctru dugc
trdng trén nén dit canh tac dugc giy 6 nhidm dong
vai cac mure d6 khac nhau: 50, 100, 200, 300, 400,
500, 600, 800, 1000, 1500ppm va khu vuc ddi
ching (khong bd sung dong). Pt dugc lay ¢ ting
mit (0 — 20 cm) tai khu vyc trong rau thén 1, Loc
Chau, Bao Loc (11°30'42.2"N 107°44'41.4"E).
Sau d6 dap nho, sang qua, tron véi phan chudng
d3 1 hoai, hong kho. Can dit da chuén bi véi khéi
lugng phtt hop cho timg loai cdy trong, dan mong,
phdi tron hoa chét theo ndng d6 da hoach dinh. Bd
sung dong vao dat duéi dang mubi
Cu(NO3),.3H,0. Mubi duge hoa tan vao nude cit
theo ti 1¢ thich hop, tudi déu lén timg 16p dét
mong, tron déu, dam bao ion kim loai phan bd
ddng déu trong dét rdi cho vao chau. Cac chau dit
duoc dat noi thoang mat, c6 mai che trong 40 ngay
[7] dé cho cac phan tmg gitra ion kim loai va cac
thanh phan cta dat xay ra hoan toan. Trong thoi
gian thiét 1ap can bang nay, dit duoc lam 4m theo
chu trinh 5 ngay/lin bang nudc cat. Sy dong nhat
ctia kim loai phan bd trong mdi nghiém thirc dugc
kiém tra trude khi gieo trong.

Céc loai rau trong mé hinh dugc gieo trong tir
thang 3 dén thang 5 nam 2022. C4c loai rau dugc
trong tir hat sau khi ngam trong nuéc am 40-50°C
trong vong 1-2 gio. Mat do gieo hat: 10 hat/chéu.
Khoang 15 ngay sau khi trong, loai bo bot mot sb
cdy yéu hodc chét, giit lai cac cdy phat trién tdt,
mat d6 5 cy/chau ddi voi can tay, kinh gidi, tia to.
Céc loai rau sau khi gieo dugc tudi nudc hang
ngdy dé duy tri d6 4m. Cay truong thanh (30 - 45
ngay) dugc thu hoach vao cung thoi diém.

3.2. Thu thap, xir Iy miu phan tich va phan tich

ham hrgng dong trong cac loai thio mdc

Mau cay dugc thu hoach mét cach can than dé thu
duoc toan bd bd ré cua ciy. Cac 1a ta dugc loai



bo, cay dugc dung trong tui nilon sach co ghi tén
mau, thoi gian ldy miu va dua vé phong thi
nghiém. Sau d6, rira miu bang nudc may, ria
lai bang nudc cat, dé rao nudc. Tach riéng phin
r& va 14, cit nho phin 14 bang dao inox, sdy
trong ti sdy & nhiét do 60°C dén khéi luong
khong d6i. Mau khé duoc xay min riéng & ting
phan 14, r& bing may nghién mau chuyén dung,
rdy qua rdy c6 duong kinh 16 2 mm va dung
trong tii PE, han kin, dan nhan va bao quan noi
kho thoang. Can khoang 0,5000g mau rau di xur
1y so bo cho vao ong teflon, sau do tim wdt
bang 5SmL dung dich HNOj; dic (65%), dong kin
va dua vao hé 1o vi song. Thoi gian pha miu
bao gdm: thoi gian gia nhiét dén 200°C la 15
phut, thoi gian 4 nhiét 1a 25 phat, sau do dé
ngudi ty nhién dén nhiét d6 phong. Chuyén dinh
Ivong dung dich vao binh dinh muc dung tich
10mL, ding nudc cat dinh mic dén vach, dung
dich nay dugc dung dé do AAS nham xéac dinh
ham luong cua dong (F-AAS).

3.3. Phwong phap xir 1y s6 liéu thue nghiém
Chuén Dixon duoc sir dung dé loai bo sai s6 tho.

Mirc d6 hép thu kim loai ning, sy chuyén vi cia
kim loai ning tlr r& 1én than va 14 cdy, su tich lity
kim loai néng trong than va 14 cay dugc danh gia
thong qua cac hé sb sau [8]:

- Hé sb néng do sinh hoc (Biological concentration
factor - BCF) duoc tinh toan tir ty 1& nong do kim
loai ctia ré cy v6i dét theo phurong trinh:

root

BCF =

soil

- H¢ sb chuyén vi (Translocation factor - TF) cho
biét ty 1& kim loai ning trong phan an dugc cua
thuc vat so v6i kim loai ning trong ré cay, thé hién
trong phuong trinh:

Cedible part

C

TF =

root

- Hé s6 tich Ity sinh hoc (Biological accumulation
factor - BAF) duogc tinh toan dya trén ty 1€ kim
loai ning trong phan in dugc cua thyuc vat so vi
kim loai ning trong dit theo phuong trinh:

125

C

edible part

C

BAF =

soil

Trong d6 Cegivie parts Croots Csoil lan luot 1a néng do
kim loai ning (mg/kg) trong khéi lugng tuoi phan
in duoc cua thyc vat, trong ré thuc vat va trong
khéi lugng kho dat.

Rui ro vé strc khoe tiém 4n thong qua viée tiéu thu
kim loai ning qua rau dugc phan tich dya trén
lurong kim loai nang tiéu thu hang ngay (DIM) [9]
va chi s6 nguy co muc tiéu (THQ) [10].

DIM = Cmelal food intake
BW
THO - DM
R,D

Trong d6: Cretal, Diood intake VA BW 14n Iuot 1a ham
lugng kim loai nang trong rau (mg/kg theo sinh
khdi tuoi), luong rau xanh hang ngay duoc khuyén
cdo (0,345kg/ngudi 16n/ngay va  0,232kg/tré
em/ngay) va trong lugng trung binh ctia nguoi 16n
va tré nho ¢ Viét Nam (51,5 kg va 28,3 kg). Lidu
lwong tham khao R(D ciia Cu la 0,04 mg.kg™.ngay™
[11].

4. KET QUA VA THAO LUAN
4.1. Panh gia do chinh xdc ciia phuwong phap

Dé kiém tra do chinh xac ciia quy trinh x4c dinh
ham lugng ddng trong méu rau, tién hanh ap dung
quy trinh & muc 3.2 cho mau chuén Citrus Leaves
SRM 1572 NBS. Két qua duoc trinh bay ¢ bang 1.

Bang 1. Banh gia d6 chinh xdc cua phwong phap

Nguyén Gia tri cong Két qua phan
to nhin (mg/kg) tich (mg/kg)
Cu 16,5+ 1,0 156+ 1,3

Tir két qua cua bang trén cho thiy két qua phan
tich so véi gia tri thuc té trong mau chuan Citrus
Leaves SRM 1572 NBS chi sai khac trong khoang
5.45%. Piéu d6 chung t6 phuong phap nghién ciru
14 6n dinh va c6 d tin cay cao, co thé ap dung dé
phan tich ham lugng dong trong accl mau rau thu
hoach dugc.

4.2. Mikc d9 tich liily dong trong sinh khdi cac
loai thio mac khi trong trén dit 6 nhiém



Két qua phan tich ham luong dong tich lily trong loai nay trong cic bd phan cua ciy trong véi cac

sinh khdi ctia cic mau rau dugc trinh bay trong mirc 6 khac nhau. Khi ting ham luong dong trong
Bang 2. Két qua cho thay, khi méi truong dét bi 6 dat s& dan dén sy gia ting ham lwong kim loai nay
nhiém ddng s& dan dén sy hap thu va tich liy kim trong sinh khdi cac loai thao moc nghién ctru.

Bdng 2. Ham lwong dong trong sinh khoi céc mau thao méc

le:m Ham lugng ddng tich liiy trong sinh khéi twoi” (mg/kg)

wong

dong Rau ma Cin tay Tia to Kinh giéi

trong

datkhd  Than+La RE Than + La RE Than + L4 RE Than + La RE
(mg/A kg)

cllii(')rig 0,81+0,07 325+025 0,71+005 302+028 197+0,02 5,04+005 1,78+0,05 5,12+0,32

50 362+031 610+058 1,75+£0,16 540+052 356+032 814+081 259+033 8,28+0,83

100 543+052 7,94+078 328+031 7,99+083 489+051 1440+143 7,09+ 0,74 16,44+ 1,47

200 1251+1,33 1567+145 3,85+040 9,75+103 945+1,02 28,88+3,03 911+0,85 30,98 +3,01

400 14,52 +1,42 18,63+1,93 4,20+ 0,43 13,58 +1,42 11,90+ 1,13 35,90 + 3,45 11,05+ 1,43 40,07 + 4,06

800 1395+1,44 2328+2,12 595+0,49 19,33+2,01 1598 +1,54 6510+6,54 13,95+1,42 71,02 +7,05

1000  15,01+1,03 2558+2,08 6,21+0,44 22,16+1,98 16,13 +£1,23 66,20 +4,59 15,12+ 1,50 85,20 + 7,20

1200 16,20+1,50 30,21+250 6,77+ 0,51 25,00+2,12 16,45+ 1,45 66,98 +523 17,66 +£1,44 91,15+8,21

1500 16,74+151 39,95+352 7,16+0,73 31,74+3,05 Cay chét 24,02 + 2,00 103,05 £ 9,47

(: két qua phan tich lap lai 3 lan)

Ham luong dong tich lity trong sinh khdi cac loai trong thuc vat. Trong méi truong dét, kim loai
rau nghién ctru trdng trén dat 6 nhiém ddng thip ning c6 thé ton tai dudi nhiéu dang khac nhau,
hon so véi cac cap ham luong dong khéc nhau ciia trong d6 chi c6 mot luong nhéat dinh dugc ciy
dat. Pidu nay c6 nghia 1a ham luong tong cong trdng hap thu. Mirc do hap thu dong, su chuyén vi
ctia kim loai nang trong dat khong phai 1a chi thi ctia dong tir dat 1én cac bo phéan cia cac loai rau
cho lugng kim loai nang thdm nhap va tich liy nghién ctru dwoc thé hién qua Bang 3.

Bdng 3. Gid tri cdc chi s6 BCF, TF, BAF ciia cac logi rau nghién ciru theo mire d¢ 6 nhiém dong

Ham hrgng dong

trong dAt khé Doi 50 100 200 400 800 1000 1200 1500 'rund
(ma/kg) chirng binh
may _BCF 010 012 008 008 005 003 003 003 003 006
o TF 025 059 068 080 078 06 059 054 042 063
BAF 002 007 005 006 004 002 002 00L 00l 004
cin _BCF 009 006 005 004 002 002 002 002 002 003
tay TF 024 032 041 040 031 031 028 027 023 032
BAF 002 004 003 002 00l 00l 00l 00l 0005 002
wa _BCF 006 010 007 003 002 001 00L 00l 00l 003
oo TF 043 063 058 073 08L 069 064 065 070 068
BAF 003 007 004 003 002 00l 00l 00l 00l 003
BCF 015 016 014 014 009 008 007 0,06 0,11
Tiats _ TF 039 044 034 033 033 025 024 0725 0,31
BAF 006 007 005 005 003 002 002 001 0,04
inp _BCF 015 017 016 015 010 009 009 008 009 012
o1 TF 035 03l 043 029 028 020 018 019 023 026

BAF 0,05 005 007 005 003 0,02 0,02 001 002 0,03
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Trong nghién cuu nay, céc gid tri BCF va BAF
cho thdy ham lugng dong duoc cdy trong hap thu
1én r& va than 14 c6 tuong quan véi tong s6 ham
lugng Cu gy 6 nhiém trong dat. Gia tri BAF thé
hién ty 1& kim loai nang tich lily trong phin an
dugc cia cdy trong so voi ham luong kim loai
nang trong dit. Thuc vat duge coi 1a siéu tich lay
kim loai nang néu gia tri BAF 16n hon 1. Déi véi
c4c loai rau trong nghién ctru nay, gia tri BAF déu
nho hon 1, didu nay chimg t6 chung khong phai la
cac loai thuc vat siéu tich liy déng. Gia tri BAF
cua céac loai rau khao sat khong chénh léch dang
ké, giam dan theo thir tu: rau ma = tia t6 > Kkinh
giéi > can tay. Khi phan tich gia tri BAF theo cép
ham luong ddng trong dat co thé thiy gia tri nay
cao nhit khi dat 6 nhiém dong véi ndng do 50
ppm hodc 100 ppm. Theo két qua nghién ctru ciia
Sobur Ahmed va cong sur (2022) [12], khi trong
trén dat 6 nhidm dong 22,28 + 0,005 (mg/kg), rau
b6 x6i ¢ gia tri BAF cao nhat (0,18) trong céc
loai rau khéo sat, bao gdm: rau b6 x6i, rau mubng,
rau day, rau dén do. Két qua nay cho thdy, mdi
loai rau c6 kha ning hap thy, van chuyén dong tir
dét 1én cac bo phan khac cta ciy trong khac nhau.

Mirc d chuyén vi ciia kim loai tir ré 1én than va 1a
dugc thé hién qua gia tri cua hé s6 TF. Trong
nghién ctru nay, hé sé chuyén vi kim loai dong tir

ré sang than va 14 ctia cac loai rau déu nhé hon 1,
theo thir tyr giam dan: xa lach > rau méa > can tay >
tia to > kinh giéi. Pidu nay cho thiy cac loai rau
an 14 dugc nghién ciru déu ¢6 xu hudng chuyén
mdt phan nho dong 1én than va 1a. Khi ham luong
dong 6 nhiém trong dat qua cao (1500 ppm), gia
tri TF céc loai rau nghién ctu déu giam mac du
téng ham lugng kim loai ndng trong cac b phan
ctia cac loai rau déu ting.

4.4. Panh gia rii ro sirc khée khi tiéu thu cac
loai rau nhiém kim loai ning dong

Theo khuyén cdo cua WTO, mdi ngdy nguoi
truong thanh can tiéu thu khoang 0,345 kg rau
xanh dé stc khoe t6t hon. Néu duy tri duoc thoi
quen an udng nhu véy, strc khoe s& duoc cai thién,
gitip tiéu trir bénh tat, dong thoi phong ngira dugc
nhiéu bénh nguy hiém va mian tinh. Dya trén
khuyén co ciia WTO, nghién ctru nay sir dung gia
tri luong rau tiéu thu hing ngay 1a 345g/ngudi
16n/ngay va 232g/tré nhd/ngay dé thuc hién tinh
toan lugng kim loai nang tiéu thu theo ngay va chi
s6 ruii ro stre khoe. Gia tri cua chi sé DIM dbi véi
nguoi trudng thanh va tré em khi st dung rau
trong trén dat 6 nhiém dong dwoc thé hién trong
Béang 4. Cac gia tri DIM va THQ duoc xac dinh
trén céc loai rau khi trong trén dat 6 nhiém ddng &
mirc phd bién (50 dén 200ppm).

Bdng 4. Luong kim logi ngng tiéu thy hang ngay khi si dung rau trong trén dat 6 nhiém dong

N -1 Ny, Ao ye . >

Elg:lréltl:g:g DIM (mg,kg ,nga;;h)agﬁl v6i ngwoi truéng DIM (mg,kg™,ngay™) déi véi tré em
dit(ppm) Raumad Céintdy Tiatd Kinhgi6i Rauma Cantdy Tiatd Kinh giéi
Doi chimg  5,43x10° 4,76x10° 1,32x10° 1,19x10° 6,64x10° 5,82x10° 1,61x10° 1,46x107
50 2,43x10% 1,17x107% 2,38x10° 1,74x10° 2,97x10° 1,43x10° 2,92x10° 2,12x107°
100 3,64x107 2,20x10% 3,28x107% 4,75x10% 4,45x107% 2,69x102% 4,01x102 5,81x10°
200 8,38x107 2,58x10% 6,33x10% 6,10x10% 1,03x10? 3,16x102% 7,75x102 7,47x10°
400 9,73x10% 2,81x102% 7,97x10° 7,40x10° 1,19x107 3,44x10° 9,76x10° 9,06x10°
800 9,35x10% 3,99x102% 1,07x10? 9,35x10° 1,14x107 4,88x10° 1,31x10T 1,14x107
1000 1,01x10? 4,16x10° 1,08x10T1 1,01x10T 1,23x10T 5,09x102 1,32x10T 1,24x10*
1200 1,09x1071 4,54x10° 1,10x10T 1,18x10T 1,33x10T 5,55x102 1,35x10T 1,45x10*
1500 1,12x107?  4,80x10° 1,61x10° 1,37x10? 5,87x10° 1,97x10!
dat 6 nhiém dong giam dan theo thir tu: rau ma >

Chi s6 DIM cho thiy sir dung rau nhiém dong, chi
cang nhiéu thi luong ddng, chi dua vao co thé
cang nhiéu, phu thudc vao thoi gian st dung. DIM
cua tré em cao hon DIM cua nguoi 16n. Muc do
tiéu thy dong hang ngay khi sir dung rau trong trén
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tia to > kinh gi6i > xa lach > can tay.

Gia tri ctia chi s6 nguy co muc tiéu THQ cua cac
loai rau khao sat khi trong trén dat 6 nhiém dong
dbi v6i nguoi truong thanh va tré em duoc trinh
bay trong Bang 5.



Bang 5. Chi 56 nguy co muc tiéu (THQ) ciia tirng logi thao méc trong trén ddt 6 nhiém dong

Ham lrong dong

Chi s6 THQ ddi véi nguoi tredng thanh

Chi s6 THQ dbi véi tré em

trong dat (ppm) Rauma Cintdy Tiato Kinhgisi oo Can Tl wih sisi
ma tdy o

Déi chimg 0,14 0.12 0,33 030 017 015 040 036
50 0,61 0,29 0,60 043 074 036 073 053
100 0,91 0,55 0,82 119 111 067 100 145
200 2,10 0,65 158 153 256 0,79 194 187
400 2,43 0,70 1,99 185 298 086 244 226
800 2,34 1,00 2,68 234 286 1,22 328 2,86
1000 2,51 1,04 2,70 253 308 1027 331 310
1200 2,71 1,13 2,75 206 332 139 337 362
1500 2,80 1,20 402 343 147 4,92

Khi nén dt canh tac bi 6 nhiém céac cp nong do
tang dan, c6 thé thdy chi sé THQ ting theo thi tur
can tdy < tia to < kinh gi6i < rau ma va THQ dbi
voi tré em ciing cao hon so v&i nguoi trudng
thanh. Rau mé c6 chi s6 THQ cao hon hin so véi
cac loai rau khac. Cac mau rau c6 THQ > 1 cho
thdy rang nguoi tiéu dung phai ddi mat véi nguy
co rai ro sttc khée khi tiéu thu nhitng loai rau
nhiém kim loai nang nay. Do d0, can thiét phai co
quy trinh gidm sat qué trinh canh tac nhim giam
thiéu kha nang nhiém kim loai ning trong rau.

5. KET LUAN

Két qua nghién ctru cho thiy dong 1a mot kim loai
¢6 kha nang tich lily sinh hoc, khi tang lugng dong
trong dat co thé s& dan dén gia ting lugng dong
tich Iy trong sinh khdi mot sé loai thuc vat, tham
chi gay ngd doc dong ddi véi mot sd loai thao
moc. Céc chi sé nguy co rui ro sirc khoe khi tinh
riéng 1¢ ddi véi ting loai thyuc phﬁm 6 thé thép,
khong déng quan ngai nhung trong bira in két hop
nhiéu loai thuc phim khac nhau thi nguy co rui ro
vé stc khoe s& tré nén dang quan tim. Nhu vay,
can thiét mo rong nghién ctru trén cac dbi tuong
thuc pham khac nhau dé ¢6 thé danh gia chinh xac
nguy co phoi nhiém kim loai ning ciing nhu cic
doc to khac hang ngay cua nguoi dan. Tur d6 c6
nhitng giai phap kip thoi nhim dam bao tinh an
toan clia ngudn luong thuc, thyc pham, gép phan
bao vé va nang cao strc khoe cong dong.
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