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Trong nghién ctru nay, tién hanh phan tich ham luong tong kim loai Pb va Cd c¢6 trong
45 mau rau cai be xanh Brassica Juncea (L.) dugc thu thap & 3 cho truyén théng trén
dja ban thanh phé Bién Hoa, tinh Dong Nai bang phuong phap phd hip thu nguyén ti
sir dung ki thuat ngon ltra (F-AAS) theo TCVN 7602: 2007 va TCVN 7768-2:2007. Két
qué nghién ctru cho thay, gidi han phat hién (LOD) va giéi han dinh lugng (LOQ) xé4c
dinh theo phwong phap dudng chuin 1an luot 13 0,0912 mg/L va 0,3055 mg/L d6i véi
Pb va 0,0956 mg/L va 0,3187 mg/L dbi vdi Cd. C6 38 mau c6 ham lugng tong kim loai
Pb dat chat luong vé sinh an toan thuc phim theo QCVN (8-2:2011/BYT) va 7 méu ¢
ham lugng Pb vuot qua mic quy dinh cho phép (> 0,3). Trong khi d6, ham lugng Cd
trong 45 mau rau cai be xanh déu khong phat hién Cd, dat tiéu chuén vé sinh an toan
thue pham. Két qua nghién ctru dua ra 11 khuyén céo cho cac nha quan 1y thi truong
trong viéc c6 chinh sach dé kiém soat ngudn thue pham dwogc ban trén cac cho truyén
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1 it van dé

Ngay nay, viéc danh gia rui ro lién quan dén 6 nhidm
kim loai ning da tré thanh mét trong nhiing chi dé
néng trén toan thé gidi. Viée tiéu thy 1au dai cac kim
loai ning & muc cao théng qua thuc phdm bi 6 nhiém
c6 thé gay ra sy tich ty kim loai ning man tinh trong
gan, than va xwong ctia con ngudi, dan dén cac bénh vé
than, tim mach, than kinh va xwong [1, 2]. Ngoai ra,
tiép xuc véi cac kim loai nang nhu chi, cadmium va
thily ngén gay ra nhiing rdi ro nghiém trong cho suc
khée ctia phu nit mang thai do doc tinh cao [3]. Vi mot
luong nho, mot s6 kim loai can thiét dé duy tri strc khoe
cho con ngudi, nhung véi lwong 16n hon, chiing c6 thé
tré nén doc hai hodc nguy hiém [2]. Pang luu ¥, khi
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tiép xtc 1au dai lap di 1ap lai voi mot sb kim loai va hop
chat cua chung c6 thé gy ung thu [2]. Do dé, viéc kiém
so4t va dam bao an toan thuc pham quéc gia va quéc té
nhiam bao vé strc khoe cua ngudi tiéu dung 1a viée hét
strc can thiét [4].

Rau xanh, qué 1a nhiing loai thuc pham khong thé thiéu
dbi v6i stre khoe con ngudi boi vi chiing khong chi giau
protein ma con gidu mot sé loai vitamin, khoang chét va
chit xo [5]. Tuy nhién, tinh trang cac loai rau xanh bi 6
nhiém thuong xay ra do: du lugng thudc hoa hoc, du
luong dam nitrat, hoac du lugng cac kim loai nang dang
1a vin dé& dang bao dong [6-8]. Tai Viét Nam, trong
nhiing nim qua dé xay ra nhiéu trudng hop ngd doc rau
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xanh nhu ngd doc rau mudng & TP HCM [9], ngd doc
dau cove & Bic Giang [10], ngd doc rau mung toi nhiém
monitor — mét loai hoa chit bao vé thuc vat da bi cAm
xay ra & Ha Noi [11]. Diéu nay d dit ra canh béo vé van
dé kiém soét chét luong an toan thuc ph?im, dac biét la
kiém soat nguén géc cua cac loai rau xanh, cu, qua dugc
ban tai cac co so kinh doanh, dac biét la tai cho truyén
théng va cho tu phat tai cac dia phuong.

Trong nghién ctru nay, phan tich va xac dinh ham luong
tong kim loai Pb va Cd c6 trong rau cai be xanh Brassica
Juncea (L.) — mot loai rau cung cap nhiéu loai vitamin
va khoang chit nhu vitamin A, vitamin C, riboflavin,
tiamin va cac chat khoang nhu: Ca, Fe, ..., dugc ban tai
3 cho truyén thong trén dia ban thanh phd Bién Hoa, tinh
DPong Nai bang phuwong phéap phd hap thu nguyén tir sir
dung ki thuat ngon Itra (F-AAS). Gidi han phat hién
(LOD) va gidi han dinh lugng (LOQ) cua phuong phap
duogc x4c dinh bang phuong phap dudng chuan. Két qua
nghién ctru 14 co s& dé cac nha quan 1y thi truong c6 bién

phap kiém soat nguon goc cua cac loai rau xanh dugc
ban tai cac khu vuc cho truyén thong.

2 Vat li¢u va phuong phap nghién ctru

2.1 Nguyén li¢u

Rau cai be xanh dugc thu thap ngau nhién tir 45 sap rau,
bao gdm 23 sap rau c¢b dinh va 22 sap rau di dong (tir
nhitng ngudi ban nho 1€, khong on dinh) ¢ 3 cho: cho
Thanh Tam, cho Tan Thanh, chg Bién Hoa thudc thanh
phd Bién Hoa, tinh Pong Nai trong 2 ngay 23 va 24
thang 11 nam 2023. Quy trinh liy mau dugc thyc hién
theo TCVN 5102:1990 (ISO 874-1980) vé ldy mau rau
qué twoi [12]. Theo d6, it nhat 5 % vé khdi lugng rau
trong mdi sap va quay duoc lay ngiu nhién. Miu sau
khi dugc 14y ngau nhién dugc rira sach bang nude cat
va bdo quan trong ti nilon sach. Toan bd mau sé duoc
cit bo ré, thai thanh nhitng miéng nho khoang (1-4) cm,
sau d6 dem sdy kho & nhiét d6 105 °C. Ky hiéu mau,
khu vuc ldy mau duogc ky hiéu nhu Bang 1.

Bang 1 Ky hiéu mau, khu vuc ldy mau ¢ Bién Hoa, Pong Nai

Miu Chg Bién Hoa Maiu Chg Thanh Tam Maiu Chg Tan Thanh
Ml Sap ¢6 dinh M16 Quay di dong M31 Quay di dong
M2 Sap cb dinh M17 Quay di dong M32 Quay di dong
M3 Sap cb dinh MI18 Quay di dong M33 Quay di dong
M4 Sap cb dinh MI19 Quay di dong M34 Quay di dong
M5 Sap c6 dinh M20 Quay di dong M35 Quay di dong
M6 Sap ¢ dinh M21 Quay di dong M36 Quay di dong
M7 Sap ¢ dinh M22 Quay di dong M37 Quay di dong
M8 Sap cb dinh M23 Quay di dong M38 Sap ¢ dinh
M9 Quay di dong M24 Sap cb dinh M39 Sap ¢ dinh

MI10 Quay di dong M25 Sap cb dinh M40 Sap ¢ dinh

Ml11 Quay di dong M26 Sap c6 dinh M41 Sap c6 dinh

MI12 Quay di dong M27 Sap c6 dinh M42 Sap c6 dinh

MI13 Quay di dong M28 Sap c6 dinh M43 Sap c6 dinh

Ml14 Quay di dong M29 Sap cb dinh M44 Sap ¢ dinh

M15 Quay di dong M30 Sap c6 dinh M45 Sap c6 dinh

2.2 Xir Iy mau

Mau rau cai be xanh duoc xir Iy bang phuong phéap vo
co hoa kho-udt két hop dua theo tiéu chudn TCVN
8126:2009 do Ban ky thuat Tiéu chuin Quéc gia
TCVN/TC/F13 Phuong phap phan tich va ldy miu bién
soan, Téng cuc Tiéu chuin Po luong Chat lugng dé
nghi, B6 Khoa hoc va Cong nghé cong bd [13], Hinh 1.
Theo d6, can (4 + 0,2) g mau rau da say kho, dem nung
o nhiét do tr (600-650) °C trong 4 gio thu duoc tro

trang. Hoa tan hoan toan tro tring vao 5 mL axit HNO;
0,5M, sau d6 danh siéu am, thu dugc mau phan tich
(Hinh 1).

2.3 Phuong phap phéan tich

Ham lugng kim loai Pb va Cd c6 trong mau phan tich
duogc xac dinh bang phuong phap phd hip thu nguyén
tir str dung ki thuat ngon Itra trén may Hitachi ZA-3300
theo TCVN 7602: 2007 (AOAC 972.25) [14] va TCVN
7768-2:2007 (ISO 6561-2:2005) [15].
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Nung & 600 - 650 °C ,
| trong 4h

Y

Mau tro trang

Hoa tan trong
5 mL HNO, 0,5M

Mau phin tich

Hinh 1 Quy trinh xtr Iy mau rau theo TCVN 8126:2009
Diéu kién phan tich dé xac dinh ham luong Pb va Cd
trén may AAS Hitachi ZA-3300 cu thé duoc trinh bay
trén Bang 2.
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Bang 2 Diéu kién phan tich Pb va Cd trén may AAS
Hitachi ZA-3300

Nguyén to Pb Cd
Vach do (nm) 283,3 228.8

Khe do (nm) 1,3 1,3
Cuong d6 dén (mA) 7,5 7,5

\ A , CoHy + CH, +

Thanh phan khi khong khi | khong khi

Tdc do dong khi (L/min) 2,0 1,8
Chiéu cao dau dét (mm) 7,5 5,0

3 Két qua va thao luan

3.1 Xay dung dudng chudn va xac dinh LOD, LOQ ciia
phuong phép phéan tich

Puong chuan xac dinh ham lugng Pb va Cd duoc xay
dung bang cach sir dung mot diy mau chét phan tich
v6i cac nong do khac nhau cta cing mot nguyén t6
dugc do do hap thu (Abs). Lap d0 thi lién hé gitra d6
hap thu (Abs) va ndng do chat phan tich (C) c¢6 dang y
= a + bx. Trong Hinh 2 thé hién duong chuin x4c dinh
ham lugng Pb va Cd, trong d6 cac phuong trinh duong
chuén déi véi Pb va Cd lan lugt 1a: Abs = 0,0099C +
0,0014 (R* =0,9999) va Abs = 0,0954C + 0,05 (R*> =
0,9997). Tir phuong trinh do thi ta thiy, hé sé R? déu
16n hon 0,99. Piéu d6 cho thay, phuong phéap phan tich
thich hop dung dé xac dinh ham lugng Pb va Cd co
trong cac mau rau voi do tin cdy cao.
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Hinh 2 D6 thi dudng chuan cta Pb (a) va Cd (b)

Gi6i han phéan tich (LOD) va gidéi han dinh luong
(LOQ) c6 thé xac dinh bang phuong phap d6 thi theo
cong thic: LOD = 3S,/b va LOQ = 10S,/b. Trong do,
Sy 1a d¢ léch chuan ciia phuong trinh. Két qua tinh toan
thu dugc cho phép do Pb(Il) co gia tri LOD la 0,0912
mg/L va LOQ 1a 0,3055 mg/L; phép do Cd(Il) c6 gia
tri LOD 14 0,0956 mg/L va LOQ 1a 0,3187 mg/L.

3.2 Két qua phan tich ham lwong kim loai ning chi (Pb)
va cadimi (Cd) trong rau céi be xanh
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Két qua ¢ Bang 3 cho thay, trong 15 méu rau (gém 8
mau rau ¢ sap c6 dinh va 7 mau rau ¢ sap di dong), co
12 mau ham lugng Pb khong phat hién dugc hoic nhéd
hon giéi han dinh lwong ctia phwong phap va 3 mau rau
c6 ham luong Pb 16n hon 0,3 ppm, vuot qua mirc cho
phép theo QCVN 8-2:2011/BYT [16]. Bbi v6i kim loai
Cd, ca 15 mau déu khong phat hién hodc ham lugng
nho hon so v6i gidi han dinh luong cta phuong phéap
phan tich.
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Biang 3 Ham luong Pb va Cd c6 trong cac mau rau thu
thap & cho Bién Hoa

Ham luwong Ham 1
. | Himluwgng | Pbtheo |Hamlwong| o "o"8
Maw | by ppm) | QCVN | Cd (ppm) | . S theo
CVN
(ppm) Q (ppm)
M1 KPH Du:0£1
chuan
M2 KPH KPH
M3 KPH KPH
M4 KPH Du:0£1
chuan
M5 | KPH KPH
M6 | KPH KPH
M7 KPH Du(zl
chuan
KPH Dudi
M 2
i 0,3 chuan 0,05
M9 | KPH KPH
M10 | KPH KPH
M1l 0’ 32 Du’O’Xl
chuan
M12 Duc? Duczl
chuan chuén
MI3 | 1,72 Dudi
chuan
M14 | 2,05 KPH
Mis | DUl Dusi
chuan chuén

Ghi chu: KPH: Khéng phat hién

Két qua & Bang 4xac dinh ham lugng Pb va Cd tai khu
vuc chg Thanh Tam, thudc thanh phé Bién Hoa, tinh
Pong Nai. Két qua phan tich cho thiy, trong 15 miu
rau (gdm 8 miu rau & quay di dongva 7 miu rau & sap
c¢b dinh), c6 13 mau ham luong Pb khong phat hién
duoc hoac nhd hon gidi han dinh lugng cua phuong
phap va 2 mau rau c6 ham lugng Pb ciing 16n hon 0,3
ppm, vuot qua muac cho phép theo QCVN 8-
2:2011/BYT [16]. Béi voi kim loai Cd, ca 15 mau déu
khong phat hién hodc ham lugng nho hon so véi gioi
han dinh lugng ctia phuong phap phan tich.

Bing 4 Ham luong Pb va Cd c6 trong cic mau rau thu
thap ¢ chg Thanh Tam

Ham lwon Ham luwgng Ham |Ham lugng Cd
Miu | o) A ;n)g Pb theo |lwgng Cd| theo QCVN
PP 1QCVN (ppm)| (ppm) | (ppm)
Ml16 | KPH KPH
M17 | 1,06 0,3 KPH 0,05

MI8 | KPH KPH
M19 | 1,30 KPH
M20 | KPH KPH
M21 | KPH KPH
M22 | KPH KPH
M23 | KPH KPH
M24 | KPH KPH
M25 | KPH KPH
M26 | KPH KPH
M27 | KPH KPH
M28 | KPH KPH
M29 | KPH KPH
M30 | KPH KPH

Trong khi d6, két qua phan tich & Bang 5 cho 15 mau
rau tai chg Tan Thanh, Thanh phé Bién Hoa, tinh Déng
Nai (gdm 7 miu rau & quiy di dongva 8 miu rau & sap
¢d dinh), cho thdy c6 2 mau bi nhiém Pb v6i ham lugng
1a 1,06 ppm va 1,3 ppm, 16n hon gié tri cho phép cta
B0 Y té theo QCVN 8-2:2011/BYT, trong khi d6 tat ca
céc mau déu khong phat hién thdy co Cd.

Bing 5 Ham luong Pb va Cd c6 trong cic mau rau thu

thap & chg Tan Thanh
Ham Ham lwong | Ham Ham lugng
Méiu lIwgng Pb Pb theo lwgng Cd theo
QCVN Cd QCVN
®Pm | opm) | @pm) | pm)

M31 1,06 KPH

M32 | KPH KPH

M33 1,30 KPH

M34 | KPH KPH

M35 | KPH KPH

M36 | KPH KPH

M37 | KPH KPH

M38 | KPH 0,3 KPH 0,05
M39 KPH KPH

M40 | KPH KPH

M41 | KPH KPH

M42 | KPH KPH

M43 KPH KPH

M44 KPH KPH

M45 KPH KPH

Tir cac két qua phan tich cho thay, trong tong s6 45 mau
rau dugc thu thap ngiu nhién tai 3 cho cua thanh phé
Bién Hoa, tinh D(‘Sng Nai la cho Bién Hoa, chg Thanh
Tam va chg Tan Thanh thi ¢6 7 mau rau c6 ham lugng
Pb cao hon so véi QCVN 8-2:2011/BYT duogc ban
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hanh theo Thong tu s6 02/2011/TT-BYT ngay 13 thang
01 nam 2011 cua B Y té [16]. Tt ca cic mau déu
khong phat hién thay c6 Cd hodc nho hon so véi gidi
han dinh lugng ctia phuong phap phan tich. Khi danh
gia vé mirc d6 6 nhiém kim loai chi (Pb) trong rau xanh
duoc tréng tai mot sb dia phuong thudc déng béng
Soéng Héng, mdt s6 loai rau nhu rau muéng, rau cai
xanh c6 kha nang tich Ity Pb vuot gidi han cho phép c6
thé 1a do vung dt trong c6 chitra nhiéu kim loai, hodc
lam dung thudc bao vé thuc vat [17]. Mot s6 nghién
ctru trude day cho thay, viée sir dung nude tudi khong
an toan c6 thé gayrasu 0 nhiém kim loai nang, dac biét
1a cai xanh do su tich Iy [18]. Tir d6 co thé du doan
r::ing, c4c mau rau bi 6 nhiém Pb tai mot sd sap rau tai
cho Bién Hoa, Thanh Tam va Tan Thanh la do su tich
lity trong qué trinh canh tic. Truy xuat lai ngudn gdc
rn?lu rau cho thiy, tit ca 7 mau rau bi nhidm Pb déu c6
ngudn goc tu cac sap rau di dong, khong duoc kiém
soat nguon gbc rau tir cac co quan quan 1y thi truong.
Day c6 thé 1a rau dugc thu mua tir nhimg ho nong dan
tr6ng rau ty phat, khong thuc hién viéc quy hoach vung
tr6ng theo canh tac hitu co, lam dung hoa chét bao vé
thuc vat hodc phan bén vuot muc cho phép, dan dén

Tai liéu tham khao
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rau bj 6 nhim do qua trinh tich lily. Didu nay cho thdy,
viéc kiém soat ngudn gdc thuc tham 1a mot trong nhiing
diéu dang luu ¥ clia cac co quan chiic ning trong viée
dam bao vé sinh an toan thuc phém trong cudc séng
ngay nay.

4 Két luan

Bang viéc str dung phuong phap phd hap thu nguyén tir
st dung ki thuat ngon Itra trén may Hitachi ZA-3300
v6i gioi han phat hién thép va dg tin cdy cao da xac
dinh ham lugng Pb va Cd cé trong 45 mau rau cai be
xanh thu thap tir cdc chg Tan Thanh, Thanh Tam, Bién
Hoa thudc thanh phd Bién Hoa, tinh Dong Nai. Trong
s6 45 mau, chi ¢c6 7 mau rau c6 ham lugng Pb vuot
ngudng tiéu chuan theo QCVN (8-2:2011/BYT), con
lai khong phat hién hodc nhoé hon gia tri dinh lugng cta
phuong phap. Tat ca 7 mau rau nhiém Pb déu duoc thu
thap tir cac quiy di dong (tir nhimg ngudi ban rong),
dat ra van dé vé vé sinh an toan thuc phém cling nhu
chure nang cuia cac co quan quan ly thi truong trong viée
kiém soat chit ché hon nguén géc cua thuc phém, dac
biét 1a tir cac khu cho truyén thdng.
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Analysis of the total content of pb va cd in Brassica juncea (L.) from several trational markets located in
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Abstract In this study, we conducted an analysis of the total lead (Pb) and cadmium (Cd) content in 45 samples
of Brassica juncea (L.) collected from three traditional markets in Bien Hoa City, Dong Nai Province, using atomic
absorption spectroscopy with flame technique (F-AAS) based on TCVN 7602: 2007 and TCVN 7768-2: 2007. The
results showed that the limits of detection (LOD) and limits of quantification (LOQ) determined by the calibration
curve method were 0.0912 mg/L and 0.3055 mg/L for Pb, and 0.0956 mg/L and 0.3187 mg/L for Cd, respectively.
Among 45 collected samples of B. juncea, 38 samples had total Pb levels that met food safety standards according
to QCVN (8-2:2011/BYT), while 7 samples exceeded the permissible limit (> 0.3 mg/L). In contrast, Cd levels in
all samples were undetectable, thus meeting food safety standards. The study's findings suggest that market
managers should implement policies to control the food sources sold in traditional markets, especially at mobile
and non-fixed stalls.

Keywords heavy metals, Brassica juncea (L.), traditional markets, safety food.
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