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NGUYEN TU
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1. Md dau

Rau cal xanh (Brassica thudc ho Brassicaceac) thuoc loai hoa thap tu, la thuc vat
than co, sdbng mot nam hoidc hon moét nam, cé gia tri dinh dudng cao [7.4].

Trong rau cai xanh ¢6 chita nhiéu loai vitamin, gluxit va cac khoang chat dinh dudng
khac [7]. Pay la loai rau dude diing kha phd bién trong khau phan an cua con ngudi .

Song do méi truong ngay cang bi 6 nhiém, khién cho chat ludng rau bi anh hudng.
Trong rau chia nhiéu déc té hon, ma diéu quan tAm hon ca la kim loai nang, dac biét la chi.
Chi v6i ham lugng cao sé gay ra rat nhiéu tac hai cho cd thé con nguoi khi su dung. [3.2].

Bai bao nay chung t6i sé thong bao cac két qua “Nghién citu su tich luy chi trong rau

cai xanh bang phwong phdp quang phé hdap thu nguyén ti"
2. Thue nghiém

2.1. Chudn bi mau rau

Rau cai xanh dudc trong trén cac 16 thi nghiém .

Dat trong dudge lay ¢ phuong Yén Hoa, Cau Gidy - Ha Noi khoang 40g dat, dap nho
chia déu tam chau va ki hiéu thu tu cac chau : My, M,, M,, M,, M,, M, M, M.

Tién hanh tudi cac dung dich chi ¢6 nong d6 khac nhau vao tiung chau thi nghiém : Tu
dung dich goc chia nong do chi 1000ppm pha loang thanh cac dung dich néng do : 50ppm,
100ppm, 150ppm, 200ppm, 250ppm, 300ppm, 500ppm. T4t ca dinh muc dén 500ml va tudi
déu vao cac chau : M, -> M.. M, khong tudi nude c6 chi - M, la mau déi ching.

Sau d6 xac dinh lai ham lugng chi trong cac mau dat d6 bang phuong phap phé hap
thu nguyén tu (AAS) [1,6,8,]

Hat cai xanh dugc mua tir chg Budi - Ha Noi, dem ngam trong nudéc Aam khoang 3h

sau d6 dem gieo vao cac chau dat trén.
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Hang ngay tudi bang nuéc sach van st dung trong sinh hoat. Miu nudc nay ciing
dude dem xac dinh ham lugng chi bang phuong phap AAS.

Trong qua trinh ciy 16n, tién hanh bén phan dam cho cay. Sau 40 ngay khi cay phat
trién tot (dat diém sinh trudng toi da), ching téi tién hanh thu hoach va phan tich ham
lugng chi ma cay da tich luy.

2.2. Phuong phap do ham lugng chi

Dé xac dinh ham ludng chi trong: dat, nude, rau cai ching téi tién hanh bang phuodng
phap AAS. Day la phuong phap phan tich hién dai c6 d6 6n dinh, d6 nhay va tinh chon loc,
d6 chinh xéc cao. C6 thé xac dinh thidng d6i tugng nghién cttu trong hén hgp ma khéng phai
tach riéng ré chung. [1,6,4]

a. Mau dat :

Cac mau M, -> M, 14y dem sdy kho, nghién nhd min, dung ray ray dat dé thu duge cac
hat min. Pem cin chinh xac trén can phan tich : 2,5000g dat, cho vao binh Kjeldahl. Sau dé
dung hon hop : 20ml HNO,, + 5ml HCl, cong pha miu theo phuong phap vo co hoa udt
trong thoi gian 3 gis. Dé ngudi sau dé tién hanh loc va dinh mic dén 50ml, dem xac dinh
ham lugng chi theo ki thuat F-AAS.

b. Mau nuwdc

Mau nudce dude axit hoa dén pH < 2 bang axit HNO,. Sau d6 tién hanh xac dinh ham
luong chi theo ki thuat ETA.-AAS.

c. Mau rau

Rau khi thu hoach 1dy ca phan than, ré, 14, rita sach va tach riéng tiing phan. Phan ré
cho vao cac tii niléong ghi ki hiéu tiu M, ->M,. Phan théan trén caa rau chia lam hai phan :
phan 1 gitt nguyén ; phan 2 chi 14y bau 1a. T4t ca dé riéng theo cac mau M, -> M.. Sau d6
dem sdy kho, nghién nho va ray qua c¢d 16 Ilmm. Dem cédn trén can phan tich : mau ré :
1,0000g, mau than, 14 :2,0000g. Tién hanh céng pha mau theo phuong phap vé cd hoa udt.

Cho méau vao binh Kjeldahl, thém 5ml nudc cit dé thAm déu miu rau. Dung pipet hut
10ml d.d HNO,, cho vao mau ré; 20ml vdi mau thén la, sau d6 gia nhiét trén bép cach cat,
cho t61 khi cho dung dich trong suét thi thém 5ml dd HCl; v6i mau ré; 10ml v6i mau than
la. Tiép tuc gia nhiét dén khi thu duge dung dich trong suét. Dé nguéi, thém nudc cat dinh
muc dén 50ml. Sau do6 xac dinh ham lugng chi trén may do theo ki thuat F - AAS.

2.3. Thiét bi hoa chat

Thiét bi:
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- Can phan tich hang Satorius.
- May do AAS - 3300, hang Perkin - Elmer.
- May loc nudc siéu sach UHQ cua hang ELGA.
- Cac dung cu thuy tinh: cdc, pipet, binh Kjeldahl, binh dung nudc phéu thuy
tinh déu cua ngoai ¢6 do chinh xac phan tich.
Hoa chat :
- Axit nitric HNO, 65% (p.a)
- Axit sunfuric H,S0,98% (p.a)
- Axit clohidric HCI 36,5% (p.a)
- Nudc cat siéu sach ; dung dich chuan géc chi ¢6 nong dé 1000ppm.

Do ham lugng Pb trong dat, nuée, rau rdt nho. Hon nia, do do nhay cua phép do AAS
nén nudc cat, hoa chat si dung phai c6 do tinh khiét phan tich cao.
3. Két qua va ban luan

3.1. Khdo sdt cac diéu kién t6i vu dé do phé hdp thu nguyén tu cua chi

Nhiing két qua ngién ctiu khao sat cho thay: phép do phd hap thu nguyén ti cua chi
trong dat, nudc, rau cai su dung ki thuat ngon lita cho cac két qua tot boi cac thong so sau:

Bang 1: Cac thong s6 to1 uu cua phuong phap AAS dé xac dinh Pb

Thong s6 Gia tri
Nguon sang HCI (dén catdt rong)
Cudng do dén catot 12mA
Bude song do Pb 217,00nm
b6 rong khe do 0,7nm
Thoi gian do b giay
Sé lan lap lai trong phép do 3lan
Khéng khi nén 101/phut
axetilen 21/phut

3.2. Xay dung duong chudan dinh luong Pb

Tu dung dich chuan cta chi ¢6 ndong d6 1000ppm , ta pha day tiéu chuan cé nong do
khac nhau : 2,000 ppm ; 4,000ppm; 6,000ppm; 8,000ppm; 10,000ppm...

St dung nude cat siéu sach va cac binh dinh muc 50ml + 0,06 va 100ml + 0,1 dé pha
dung dich. Tién hanh phan tich do phd hap thu va lap dudng chuan : A = f(c) véi cac diéu

kién to1 uu trén.

Tup chi Khoa hoe DHOQGHN, KHTN & CN, T.XX. Sd'3, 2004
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Bang 2 : Két qua do d6 hap thu cua Pb

Néng d6 Pb (ppm) | 0,00 2,00 4,00 6,00 8.00 10,000
Do hip thu A 0,00 0,064 0,128 0,192 0,256 0,320

Do hip thu : A

—&— Do hipthu: A

0.05

0.00 2.00 4.00 6.00 8.00 10.00

Hinh 1: Duong chuan dinh luong chi bing phuong phap duong chuan
A =0,032C-0,13.10°
Trén co su xac dinh cac diéu kién t6i uvu va phudng trinh duong chuan da duge xac lap
chung t61 tién hanh phan tich xac dinh ham lugng chi trong cac d6i tugng mau dat, nudc, rau.

Bang 1: Két qua phan tich ham lugng Pb trong dat trong rau

STT Mau Lugng Pb thém Lugng Pb phan tich
(ppm) (ppm)

1 M, 0,0 48,40 + 0,02
2 M, 5,0 56,40 + 0,02
3 M, 10,0 61,80 + 0,03
4 M, 15,0 67,78 + 0,04
5 M, 20,0 73,35 + 0,03
6 M, 25,0 79,88 £ 0,02
7 M, 30,0 84,49 +0.02

8 M. 50,0 105,30 + 0,05

Két qua cho thay ham luong chi trong cAc mau tang dan, do ting ham lugng chi phan
tich ti 1é kha tuyén tinh véi ham luong chi thém vao.

Tap chi Khoa hoc DHQGHN ., KITTN & CN. T XX, So'3. 2004
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Ham lugng chi trong nuée dudge xac dinh theo ki thuat ETA - AAS. Ham lugng chi
trong nude 1a : 0,0298ppm. Vdi mau rau nghién cuu, trong binh 1 ngay tudi 1 lit nudc. Sau
40 ngay tong luong chi tinh lai trong dat la: 1,1900ppm mo6i mau. Tinh trung binh ham
luong chi la: 0,2400ppm. Rat nho so véi ham lugng chi trong dat trong.

Bang 2 : Két qua phan tich ham lugng chi trong ré rau cai

STT Mau Lugng Pb thém vao Lugng Pb phan tich trong ré cay
dat trong rau cai rau cai
(ppm) (ppm)
1 M, 0,0 2,01 £0,01
2 M, 5,0 3,12 + 0,02
3 M, 10,0 5,01 + 0,02
4 M, 15,0 7,88 £ 0,03
5 M, 20,0 9,18 £ 0,02
6 M, 25,0 10,34 + 0,03
7 M, 30,0 15,62 + 0,03
8 M. 50,0 24,36 + 0,05

Két qua bang 2 cho thiay ham lugng chi trong ré ciy cai tang dan khi lugng Pb thém
vao dat tang lén.

Hé so tich luy Concentration Factor (CF) caa Pb trong ré rau cai.

Ham lugng Pb tich lay trong ré

CF = Ham lugng Pb tich lay trong dat
Bang 3 : Hé s6 tich luy Pb trong ré
Mau | M, M, M, M, M, M, M, M.
CF 0,04 0,05 0,08 0,11 0,12 0,13 0,18 0,23

Nhu vay, khi néng do chi trong dat cang 16n thi su tich luy chi trong ré cang nhiéu va
hé s tich luy cang lén. V61 mau M, ludng chi trong dat vao ré khoang 4% con M- la 23%.
v .y g) (! 0 =] =] i

Bang 4: Két qua phan tich ham ludng Pb trong la cai

STT Miu Luong Pb thém dat trong | Lugng Pb phan tich trong
rau cai (ppm) 14 cdy rau cai (ppm)
1 M, 0,0 0,82 + 0,01
2 M, 5,0 1,18 + 0,01
3 M, 10,0 2.01 + 0,02
4 M, 15,0 2,98 £ 0,02
5 M, 20,0 3,46 + 0,02
6 M. 25,0 . 3,84+0,03
7 M; 30,0 5,32 £ 0,02
8 M- 50,0 8,01 +0,03
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Heé s6 tich luy trong la cua cay cai xanh. Cong thic tinh:

CF - Ham lugng Pb tich lay trong la
Ham lugng Pb tich luy trong dat

Bang 5: Hé s6 tich luy trong la

Mau | M, M, M, M, M, M, M, M,

i

CF 0,02 0,02 0,03 0,04 0,05 0,05 0,06 0,08

Két qua bang (4), (5) cho thady ham lugng Pb trong 14 nho hon 6 ré. Diéu nay phu
hgpvédi qua trinh dinh dudng cta cay trong, boi ré hut truc tiép chat dinh dudng sau dé6 méi
chuyén lén 1a. Ham lugng chi trong dit cang nhiéu thi chi tich luy vao la cang lén.

Bang 6: Két qua phan tich xac dinh ham ludng chi trong phan théan 14 rau cai

STT Mau Luogng Pb thém dat trong Luogng Pb phéan tich trong
rau cai (ppm) than la rau cai (ppm)
1 M, 0,0 1,57 + 0,01
2 M, 5,0 2,12+0,01
3 M, 10,0 3,66 + 0,02
4 M, 15,0 5,93 £ 0,02
5 M, 20,0 6,17 + 0,03
6 M, 25,0 6,60 + 0,02
7 M, 30,0 9,41 + 0,03
8 M, 50,0 12,2 + 0,03

Két qua bang 6 cho thay : ham lugng chi trong toan bd phan than va 14 cta rau cai
déu nho hon so vdi ré.

Hé s tich luy chi trong than va 1a cua rau cai xanh. Cong thuc tinh:

Ham lugng Pb tich lily trong toan than 1a

ks Ham lugng Pb tich lay trong dat
Bang 7: Hé s6 tich luy chi trong than va la
Mau M, M, M, M, M, M; M, M,
CF 0,03 0,04 0,06 0,08 0,08 0,08 0,11 0,12

Két qua bang 7 cho thay: khi ham lugng chi trong dit cang I6n thi tich luy vao rau
cang nhiéu va hé so tich luy cang lén.

Cac két qua phan tich ham lugng chi trong cAy cai xanh cho thay:
- D4t chua cang nhiéu chi thi lugng chi di vao cay va tich luy lai trong cay cang 16n.

- Chi c6 mat trong ré cAy véi ham lugng 16n hon trong thén, trong la. Chi trong la
bang 1/3 lugng chi trong ré. Trong téng than, 1a lugng chi xap xi 1/2 ludng chi trong ré. Diéu
nay hop véi qua trinh dinh dudng cua cay.

Tap chi Khoa hoc DHOQGHN . KHTN & CN. T XX. Sa'3. 2004
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- Theo qui dinh tam thoi vé chat lugng rau sach cua S6 Khoa hoc Cong nghé va Mai
truong nam 1996 thi lugng chi cho phép trong rau tuoi la 0,5 ppm dén 1,0ppm.

- Khi phan tich tién hanh xac dinh véi mau khé, ta qui d6i ham lugng qui dinh cua

mau kho:

- Rau xanh sit dung (phan than, 1a) v6i % chat kho bang 9,34% thi ham lugng cho
phép la 5,35ppm dén 10,71ppm. Nhu vay, khi ham lugng chi trong dat < 84,49 ppm thi
lugng chi tich luy trong rau sé nhé hon hoéc gan biang mic cho phép.

4. Két luan

1. Pa tim dudc cac diéu kién t6i uu cua phuong phap AAS dé xac dinh chi, tir d6 da ap

dung xac dinh dude ham lugng chi trong moéi truong dat, nude va cdy rau cai xanh.

2. Trén thuc té& cac 16 thi nghiém tréng cay rau cai xanh tif cic mau dat da tudi san
dung dich chi véi néng dé khac nhau, ching t6i phan tich duge ham lugng chi trong ré,
than, la cua cay rau cai. Ham lugng chi trong ré 16n gap 2 lan so véi toan than 1a va gap 3

lan so véi 1a. Diéu nay phi hgp véi qua trinh dinh dudng cta cay trong.

3. Pa nghién ctiu dude su tich luy caa chi trong rau tit dat trong va nude tudi. Dat
trong va nudc tudi c6 anh hudng rat 16n dén su tich luy chi trong cay rau cai. Khi ham lugng
chi trong dat trong va nudce tuoi cang 16n thi su tich luy chi trong rau cang tang. Chi trong
dat ¢d 100,00ppm la dat bi 6 nhiém khi trong rau cai.

4. Khéong phai toan bd ham lugng chi trong dat trong va nude tudi déu tich luy trong
rau ma chi ¢6 mot phan, lugng con lai kha 16n ton du trong dat, véi ham ludng cao sé gay 6

nhiém cho méi truong dat.
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A RESEARCH ON LEAD ACCUMULATION OF GREEN CABBAGE IN THE
ENVIRONMENT USING ATOM ABSORBING SPECTRUM METHOD

Nguyen Van Hai
Faculty of Chemistry, Hanoi University of Education

Vu Duc Loi

Institute of Chemustry, Vietnamese Academy of Science and Technology

lLead accummulation from soil and water has been found 1n green cabbage. Soil and
water influence directly to lead accumulation of green cabbage. Results reveal that the
higher the proportion of lead is in soil and water, the higher it is observed in green cabbage.

If this proportion 1s almost 100.00ppm, the soil is polluted to grow cabbage.

Tap chi Khoa hoc DHQGHN, KHTN & CN., T.XX, 83, 2004



