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SUMMARY

RESEARCH TO DETERMINE THE AMOUNT OF TOXIC ELEMENTS IN
GANODERMA FROM NORTH CENTRAL REGION OF VIETNAM BY ATOMIC
ABSORPTION SPECTROSCOPY (AAS)

Measured parameters and conditions to determine the content of toxic elements were

researched. Arsenic was analyzed by HG-AAS, whereas cadmium and lead were analyzed by

GF-AAS, mercury was analyzed by CV-AAS. The amount of toxic elements in ganoderma has

been determined by AAS using the calibration curve. Analyzing the results of representative

samples were compared with the results measured by ICP-MS with arsenic and mercury, by

ASV with cadmium and lead. Difference between the results is less than 15% is acceptable,

except for the results of cadmium in MN 1050 sample.

1. MO PAU

Nim Linh Chi la cic dugc liéu ma con
ngudi tir xa xwa di biét ding lam thude, c6
tac dung bao vé gan, giai doc, tiéu dom, lgi
tidu, ich vi (bd da day). Bén canh nhitng
nguyén té co loi cho sirc khoe con ngudi
nhu Se, Mn, Fe, Cu, Zn thi As, Hg, Cd, Pb
dugc bibt dén 1a nhirng nguyén té co doc
tinh cao c6 thé giy ra nhidu bénh hiém
ngh¢o, dac biét 1a ung thu. Gidi han tdi da
cho phép cua asen (As) di vao co thé theo
trong luong nguoi 16n 1a 0,002mg/kg,
twong duong 0,12mg/ngay. Trong thic an
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ham luong chung ctia asen luoén phai bé hon
0,02mg/kg [1]. Theo EPA va FAO/WHO
ham lugng ti€u thu thuy ngan (Hg) cua
nguoi 1on phai bé hon 0,021mg/ngay, va
theo trong lugng co thé thi giéi han tdi da
cho phép 1a 0,005mg/kg. Cadimi (Cd), chi
(Pb) c6 doc tinh khong kém As, Hg, theo
WHO, ham Iugng Cd va Pb, trong cac loai
thuc vat tho khong dugc vuot qua 0,3mg/kg
va 10mg/kg [2],[4],[5].

Cac mau nim linh chi dugc thu hai tir nhiéu
vi tri khac nhau thudc viing Bic Trung Bo
Viét Nam. Trong cic cong bd trude diy



ching t6i da tién hanh phan tich, danh gia
ham lugng cic nguyén td vi lwong, trong
cong trinh nay, chung toi tiép tuc phan tich
danh gia ham lwong cac nguyén td doc hai
As, Hg, Cd, Pb trong 10 loai nam Linh Chi
nhdm g6p phan xac dinh thong tin, danh gia
diy du thanh phin cua cac loai ndm linh
chi & vang Bic Trung B6 ndi riéng va &
Viét Nam no6i chung.

2. THUC NGHIEM

2.1. Thiét bj va dung cu

Thiét bj quang phd hap thu nguyén tir AAS-
6800 Shimazdu -Nhat Ban (Trung tim
Phan tich - Vién Nghién ctru hat nhan ba
Lat) voi k¥ thudt nguyén tor hdéa khong
ngon lra (GF-AAS) hidrua hoa (HG-AAS).
Heé théng dng sinh han hdi luu ¢6 binh ciu
day tron dé xu 1y cac miu nidm. Thiét bi
phé khéi Plasma cao tan cam tng ICP-MS-
Agilent 7500-My (Vién Cong nghé Xa
Hiém - Lang Ha - Ha Noi). May cuc phé da
chirc nang 797 VA Computrace -Metrohm,
Thuy sy (Pai hoc Vinh). Can phan tich
satorius chinh xac +0,1lmg (Puc). May
nghién thuc phim. Binh dinh muc, pipet,
cbe, cac dung cu thi nghiém déu lam béng
thay tinh thach anh va ngdm rira trong dung
dich HNO; 5% it nhit 6 gio, sau dé rua
sach lai nhidu lan béng nudc cit déion
trudce khi st dung.

2.2. Héa chat

Céac dung dich chudn gbc As(V), Hg(Il),
Cd(Il), Pb(I) 1000mg/lit, cac dung dich
H,0, 30%, HCI 37%, HNO; 65%,
H,80,98%, HCIO, cic hoa chat rin
NaBH,, KI , NaOH, hydroxylamin sunfat,
SnCl, déu thudc loai tinh khiét phan tich
(PA) cia Merck (Purc). Nude ct sir dung
trong nghién ctru 1a nudce cit déion.

2.3. Chuén bi miu phan tich

10 miu ndm linh chi dugc ldy tr Vuon
Qudc gia Pu Mat - Nghé An vao thang
5/2013. Cac miu sau khi ldy vé duoc rira
sach, phoi kho tu nhién, bao quan trong tui
nilon. Ky hiéu thu ty, tén cac mAu ndm
tuwong tng duoc ghi trong bang 3.2.

2.3.1. Chudn bi mdu phdn tich Asen

Dung dao cit cic miu nidm, mdi miu
khoang 20g, nghién miu va cin chinh xéac
0,5g mau cho vao binh ciu day tron gin véi
hé théng dng sinh han hdi luu, thém 10ml
H,SO, dac, 10mg H,0, 30%, thém vai hat
d4 bot, dun s6i dén khi c6 khoi H,SO,. Néu
mau duc thi thém tiép 5ml H,0, 30% (c6
thé lip lai, thém 5ml H,O, 2-3 lan dé
chuyén hoan toan As thanh As(V). Khi miu
trong thi dé ngudi, thém 20ml HCI dic va
8ml dung dich KI dé khu As(V) thanh
As(III), dun nhe & 50°C trong 30 phut, dé
ngudi dung dich va chuyén vao binh dinh
muc 100ml.

2.3.2. Chudn bi mau xdc dinh Cd, Pb

Can 0,5g miu nim xay min, chuyén vao
binh Kendan 250ml ¢4 cdm phéu loc nho,
thém 5ml nudc, 10ml hdn hop HCIOy:
HNO; (1.1), 20ml H,SO, dic, tron déu
bang diia thuy tinh, réi dun miu & 200 -
250°C trong 2-3 gidy, dén khi miu trong, cd
can dung dich & 60-80°C dén mudi tring
4m, chuyén vao binh dinh muc 25ml va
dinh mirc bang dung dich HNO; 0,2%.
2.3.3. Chuan bi mdu xdc dinh Hg

Lay 25g mau cho vao binh phén thiy, thém
12ml dung dich H,SO4 9M, 10ml dung dich
HNO;7M, 0,5ml dung dich Natrimolipdat
2%, vai vién da bot, lép vOi bo sinh han,
dun nhe trong 1gi0, sau d6 ngirng dun trong
15 phat, dung dich ngudi s€ thém 10ml
dung dich hén hop (HNO; va HCIO,) theo
ty 18 1:1, tiép tuc dun s6i manh dén khi c6
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khoi tring trong binh va tiép tuc dun trong
10 phat. Bé ngudi, thém 10ml H,0, khudy
déu, dun sdi tiép dung dich trong 10 phut,
rdi ngimg dun va rira bo sinh han, dé dung
dich ngudi toi nhiét do phong, dinh murc téi
vach trong binh dinh muc 50ml, cho do
bang phuong phap CV-AAS sau khi khir
béang hé hydroxylamin sunfat - SnCl, [6].
2.4. Phwong phap xac dinh

Pé xic dinh ham luong Asen, chung t6i da
lwa chon str dung phuong phap quang phd
hép thu nguyén tir sir dung k¥ thuat hidrua
hoéa (HG-AAS). Két qua phan tich duoc so
sanh v6i phuong phap phd khdi Plasma
cam ung cao tan (ICP-MS).

Dé xac dinh ham luong Cd, Pb, chung t6i da
lya chon phuong phap quang phd hip thu
nguyén tir st dung k¥ thuat nguyén tir hoa
khong ngon lira (GF-AAS). Két qua phan tich
duoc so sanh voi phuong phap Von-Ampe
hoa tan anot xung vi phan (ASV).

Dé x4c dinh ham lwong Hg, chung t6i di
lwa chon phuong phap quang phd hép thu
nguyén tur k¥ thuat hoa hoi lanh (CV-AAS),
Két qua phan tich dugc so sanh v6i phuong
phap ICP-MS.

3. KET QUA VA THAO LUAN

3.1. Nghién ciru cac thoéng sb ghi do tdi
wu dé dinh lweng As, Cd, Pb, Hg

Bing cach thay dbi gia tri mot sé thong sb
nhu téc d6 bom HCI, téc d6 bom NaBH,,
tbc d6 hat miu, thoi gian khir, tbe do din
khi mang Ar va mét sb didu kién khac.
Chung t61 da lya chon dugc cac diéu kién
t6i wu cho phép ghi do thu nhan duoc do
hip thu quang 16n nhat. Mot sb thong sb
khac nhu A hép thu, d6 rong khe do, duoc
lua chon trén sy tham khao céc tai liéu va
su mac dinh phén mém dé xac dinh céc
nguyén t6. Két qua nghién ciru va khao sat
cac thong s ghi do, cac diéu kién phén tich
cac nguyén t6 duoc trinh bay & bang 3.1.

Bdng 3.1. Céc théng s6 va diéu kién ghi do t6i uu xdc dinh As, Cd, Pb, Hg bang phuwong phdp AAS.

Théng s6 As Cd Pb Hg
Budc song (nm) 193,7 228.8 2833 253,7
Khi
Khi mang Ar 70ml/phut
Nong do HC1 6N
(trong binh phan rng)
Toc @6 bom HC1 2 ml/phuat
Nong d6 chat khr 1%
Toc 30 bom NaBH, 0,2 ml/phat
Thoi gian khir 60 phut
Toc d6 hit mau 6 ml/phut
Nong d6 SnCl, 0,05M
(trong binh phan rng)
Cong suat deén catot 12 10 12 3
rong(mA)
Do rong khe do (nm) 1 1 0,2 0,16




3.2. X4y dung dwong chuin xéc dinh As,
Cd, Pb, Hg

Chuan bi cic dung dich chuin As(V) co
ndng do trong khoang 0,0-32,0 pg/lit (ppb)
va sir dung cac chat khir NaBH,, KI dé khir
Asen vé dung H;As, sau d6 hoi H;As duoc
dan vao cuvet thach anh va nguyén tir hoa
thanh As, hoi asen sé hép thu birc xa tir dén
catot rong ¢c6 A = 193,7nm. Ghi do do hip
thy quang cua As & cac gia tri ndng do
dung dich chuén khac nhau di chuén bj.
Tuong tu nhu véi As, chuén bi cac dung
dich chuin Cd c6 ndng d6 trong khoang
0,0 - 1,0 ppm, Pb ¢ ndng do trong khoang
0,1-3,2 ppb va Hg c6 ndng d6 trong khoang

0,0 - 2,0 ppb, (riéng ddi voi Hg phai co
thém hé khi Natriclorua, hydroxylamin
sunfat va SnCl,).

Ghi do do hap thu quang cta cac nguyén tb
nghién ctru nhu cac diéu kién nhu ghi trong
bang 3.1. Két qua xdy dung dudng chuin
thé hién sy phu thudc gitta d6 hip thu
quang va ndng do cac ion cua cic nguyén
t6 As, Cd, Pb, Hg dugc trinh bay & hinh
3.1.
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Hinh 3.1. Cac duwong chudn xdc dinh As, Cd, Pb, Hg

3.3. Xac dinh ham lwgng As, Cd, Pb, Hg
trong cac miu nim linh chi

St dung quy trinh chuin bi miu nhu muc
2.3; cac diéu kién ghi do, phan tich thé hién
trong bang 3.1 va dudng chuin xay dung

dugc trong muc 3.2, chung t6i tién hanh
xac dinh ham lwong cic nguyén td nghién
ctru trong 10 miu nidm linh chi. Két qua
phan tich, thu dugc duogc thé hién trong
bang 3.2
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Bdng 3.2. Ham luong As, Cd, Pb, Hg trong cdc mau nam linh chi

STT Tén ndm Ky hidu Ham lugng (mg/kg)
As Cd Pb Hg
1 Ganoderma multiplicatum MN 1050 KPH 0,044 0,061 KPH
2 Ganoderma subtornatum MN 1051 KPH 0,153 0,041 0,023
3 Ganoderma multiplea MN 1052 KPH 0,041 0,097 0,015
4 Ganoderma adsperum MN 1053 0,008 0,381 0,262 0,054
5 Ganoderma fornicatum MN 1054 KPH 0,045 0,072 KPH
6 Ganoderma sp MN 1055 KPH 0,043 0,04 KPH
7 Ganoderma amboinense MN 1056 0,012 0,010 0,129 0,016
8 Ganoderma simaoense MN 1057 KPH 0,019 0,139 KPH
9 | Ganoderma fulvellum MN 1058 0,018 0,066 0,181 0,015
10 | Ganoderma spl MN 1059 KPH 0,015 0,041 KPH

Nhirng két qua phan tich thu dugc cho thiy
ham luong cac nguyén té As, Cd, Pb, Hg
trong cac loai nAm linh chi 14 khac nhau
kha 16n. Ngoai trr ham lugng Cd trong
linh chi adsperum
(MN1053), tit ca gia tri ham luong céc

nguyén té nghién ctru trong miu linh chi

nam Ganoclerma

dua phan tich déu ndm trong ngudng ham
lwong tbi da cho phép vé nguyén t6 doc hai
cta t6 chire Y t& Thé gi¢i (WHO) va Néng
lwong Lién hiép qudc (FAO) (As: 0,02

(KPH: khong phat hién)

mg/kg; Cd: 0,3 mg/kg, Pb:10mg/kg; Hg:
0,5mg/kg).

3.4. Panh gia két qué phan tich

Dé danh gia do tin cay cua cac két qua phan
tich thu duoc bang cic phuong phip AAS
chung t6i di tién hanh x4c dinh ham luong
As, Cd, Pb, Hg, bang cic phuong phap
phan tich tiéu chuén so sanh ICP-MS va
Von-Ampe hoa tan anot xung vi phan (DP-
ASV) tuong tmg. Két qua phan tich so sanh
duoc thé hién & bang 3.3.

Bdng 3.3. Két qua phan tich so sanh As, Cd, Pb, Hg trong cdc mdu nam linh chi

As(mg/kg) Cd(mg/kg) Pb(mg/kg) Hg(mg/kg)
STT | Kyhiéu | HG- | ICP- | GF- | DP- |GF-AAS|DP-ASV| CV- | ICP-MS
AAS | MS | AAS | ASV AAS
1 |[MN 1050 KPH | KPH | 0,044 | 0,050 | 0,061 | 0,055 | KPH KPH
2 |MN1051| KPH | KPH | 0,153 | 0,142 | 0,041 | 0,035 | 0,023 0,026
3 IMN1052| KPH | KPH | 0,041 | 0,032 | 0,097 | 0,08 | 0,015 KPH
4 |MN1053| 0,008 | KPH | 0,381 | 0,413 | 0,262 | 0271 | 0,054 0,058
5 |MN1054| KPH | KPH | 0,045 | 0,049 | 0,072 | 0,078 | KPH KPH
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T két qua nghién ctru so sanh thu dwoc
trén cho thiy c6 sy twong ddng giira cac két
quéa phan tich bang phuong phap ddi ching
va phuong phap AAS nghién ctru duoc; su
sai khac gitta cac két qua xac dinh bang
phuong phap AAS va cac phuong phap
phan tich so sanh khong vuot qua 15%;
ngoai trir truong hop Cd trong miu MN
1052 (21,95%), ham lugng Asen trong mau
MN-1053 va ham luong Hg trong mau
1052 nim dudi ngudng co thé phan tich
duogc bang phuong phap ICP-MS.

4. KET LUAN

D3 nghién clru x4c 1ap cac thong sb ghi do
va phan tich t6i vu dé xac dinh ham luong
As, Cd, Pb, Hg bang phuong phip AAS,
trong d6, st dung k¥ thuat hidrua héa (HG-
AAS) xac dinh As, k¥ thuat nguyén tir hoa
khong ngon Itra (GF-AAS) xac dinh Cd, Pb
va k¥ thuat héa hoi lanh (CV-AAS) xac
dinh Hg. Pi tién hanh xdy dung cac
phuong trinh dudng chuin dé dinh lugng 4
nguyén t6 nghién ctru. D3 tién hanh xéc
dinh ham luong As, Cd, Pb, Hg trong 10
mau ndm linh chi. Két qua phan tich dinh
luong As, Hg da dugc so sanh véi phuong
phap ICP-MS; cac nguyén t6 Cd, Pb dugc
so sanh voi phuong phap Von-Ampe hoa
tan anot xung vi phan (ASV). Su sai khac
két qua phan tich gitta cic phwong phap

hau hét 1a khong dang ké, déu khong vuot
qua 15%, ngoai trir két qua phan tich Cd
trong mau MN-1052 sai khac dén 21,95%.
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