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NGHIEN CUU KHOA HOC

XAY DUNG Quy TRINH DINH LUONG CHI TRONG MOT
SO DUGC LIEV TRONG TAI VU VAN - VU THU - THAI BINH
BANG PHUONG PHAP QUANG PHO HAP THU NGUYEN U

TOM TAT

Nghién ctru dugc tién hanh tai Trung tdm Dich vu
Khoa hoc Ky thuat Y Duogc, Truong Pai hoc Y Dugc
Théi Binh. Béi tugng nghién ctu la 10 duoc liéu dugc
trong tai xa Vil Van, huyén Vi Thu, tinh Thai Binh
(Puong quy, Nguu td't, Cam thao, Cat can, Sinh dia, Hoe,
Diép cd, Ciic hoa, Ich mdu, Thio quyét minh). Noi dung
nghién ctru bao gom:

- Xay dung quy trinh dinh lugng chi trong dugc li¢u
bang phuong phap quang phd hip thy nguyén tir dé dinh
luong chi trong mét s6 duoc lidu tréng tai xa Vi Van, Vi
Thu, Thai Binh. Két qua nghién ctu thu dugce: Gidi han
phat hién 1a 0,028 ppm va gidi han dinh lugng 1a 0,091
ppm; khoang tuyén tinh cua chi 1a 2-20 ppb véi hé sd
tuong quan tuyén tinh 1a 0,9989. Quy trinh xiy dung dat
yéu ciu cua phuong phap phan tich cac nguyén té & dang
vét vi ty 18 thu hdi nam trong khoang 93,20-114,74% va
d6 léch chuan la tir 4,04 dén 8,08%.

- 10 méu déu c6 ham lugng chi nam duéi 1,5 ppm.
2/10 miu c6 ham luong chi 16n hon 1 ppm 1a Nguu tat
(1,326 ppm) va Sinh dia (1,226 ppm). 2/10 mau c6 ham
lwong chi ndm dudi gidi han dinh luong ctua phuong phap
1a Cam théo va Hoe. Tét ca cdc mau déu co ham lugng chi
nam trong gidi han cho phép cua Dugc dién Viét Nam IV.

Twr khoéa: Quy trinh dinh lugng chi.

SUMMARY:

DEVELOPMENT OF A QUANTITATIVE
PROCESS OF LEAD IN SOME MEDICINAL
PLANTS GROWN IN VU VAN COMMUNE, VU THU
DISTRICT, THAI BINH PROVINCE BY ATOMIC
ABSORPTION SPECTROSCOPY METHOD

The research was conducted at the Center for Medical
Science and Technology Services, Thai Binh University
of Medicine and Pharmacy. Subjects of the study are 10

1. Truwdng Pai hoc Y Dugce Thai Binh,
Email: hoakhong.ytb@gmail.com, SDT: 0986207096

Ngay nhan bai: 31/01/2019 |

Ngay phan bi¢n: 14/02/2019 |

Khéng Thi Hoa', Nguyén Thj Kim Oanh'

medicinal herbs grown in Vu Van commune, Vu Thu
district, Thai Binh province (Angelica sinensis (Oliv.)
Diels, Achyranthes bidentata,
Pueraria thomsoni Benth, Rehmannia glutinosa (Gaertn.)
Libosch.
Houttuynia

Glycyrrhiza uralensis,

ex Steud, Styphnolobium japonicum (L.),
Flos Morifolii,
Leonurus japonicus Houtt , Senna obtusifolia. Contents of

cordata, Chrysanthemi
the research include:

- To develop the process of quantifying the lead content
in medicinal materials by the method of atomic absorption
spectrometry in some medicinal herbs grown in Vu Van
commune, Vu Thu district, Thai Binh province. Findings:
The detection limit is 0.028 ppm and the quantitative limit
is 0.091 ppm; linear range of lead is 2-20 ppb with linear
correlation coefficient of 0.9989. The process of construction
meets the requirements of elemental analysis method in trace
form with the recovery rate ranging from 93.20 to 114.74%
and the standard deviation is from 4.04 to 8.08%.

- 10 samples have lead content below 1.5 ppm.
2/10 samples having lead content greater than 1 ppm
are Achyranthes bidentata (1,326 ppm) and Rhemannia
gluticosa (Gaertn.) Libosch (1,226 ppm). 2 of 10 samples
having lead content below the quantitative limit of the
method are licorice and Styphnolobium japonicum (L).
All samples have lead content within the permitted limits
of Vietnam Pharmacopoeia IV.

Keyword: Process of quantifying lead.

I.PAT VAN PE

Trong nhitng nim gan ddy, nganh san xuét duoc
pham Viét Nam phat trién rat manh mé. Thudc san xuét
trong nudc ngay cang phong phu va da dang, dac biét 1a
nhitng thudc ¢6 ngudn gde tir duoc lidu rat duoc chi trong
nghién ctru san xuat. Trén thi trudng hién nay xuat hién
mét sd duoc lidu, thude va thue phém chtic nang co ngué)n

Ngay duyét dang: 01/03/2019
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géc tr dugc liéu c6 ham lugng chi vuot qua gidi han cho
phép c6 thé gay ra tinh trang ngd doc chi cho ngudi st
dung. Kiém tra ham Iuwgng chi trong dugc li€u co nhiéu
phuong phap khac nhau va phuong phap quang phd hip
thu nguyén ti 13 phuong phap hay dugc str dung do c6 do
chinh x4c cao, gidi han phat hién thap, d6 nhay cao, dap
g yéu ciu phan tich vét kim loai nang. Quy trinh dinh
lwong ham lugng chi trong cac dugce liéu can phai dugc
xdy dyng va tham dinh dé dam bao tinh khoa hoc trudc khi
ap dung. Két qua nghién ciru Xy quy trinh dinh lugng chi
trong mot s6 duoc liéu tréng tai Vii Van - Vi Thu - Thai
Binh bang phuong phap quang phd hép thu nguyén tir da
g6p phan thyc hién tot cong tac dam bao chat luong duge
lidu va san pham tir duoc lidu dugc trdng tai Thai Binh.

II. POI TUQNG VA PHUONG PHAP NGHIEN
cUu

2.1. P6i twong nghién ciru

- Poi twgng nghién ctru: 10 dugc liéu dugc tréng tai
Thai Binh: Puong quy, Nguu tat, Cam théo, Cat cin, Sinh
dia, Hoe, Diép ¢4, Cuc hoa, fch miu, Thao quyét minh.

- Pia diém 1Ay mAu: Xi Vi Van, huyén Vii Thu, tinh
Thai Binh.

- Thoi gian 14y mau: 10/2015 - 12/2015.

- Thoi gian nghién cuu: 10/2015 - 6/2016.

- Pia diém nghién ctru: Trung tim Dich vy Khoa hoc
KV thuat Y Dugc, Khoa dugc, Truong Pai hoc Y Dugc
Thai Binh.

2.2. Phwong phap nghién ciru

2.2.1. Phwong phép xir 1y mau

Cac mau dugc liéu sau khi léy vé duogc rira sach, loai
bo dét cat, phoi kho, sau d6 thai nho va xay bang may xay
dé thu dugc dang bot min. Sau d6 dugc liéu duge can khbi
luong thich hop cho vao cac cbc Teflon cua 16 vi song
pha miu. Cac duoc liéu thuong ¢ thanh phan phic tap,
kho v co héa. Thém vao d6, ham luong chi nho, dé bi
mét hay nhidm tir moi truong va dung cu trong qua trinh
v6 co hoa. Do do, chung t6i lya chon phuong phap vo co
hoa miu trong 10 vi séng voi cac wu diém: thoi gian vo
co hda nhanh, dua kim loai ning 1én mirc oxy hda cao
nhét, v6 co hda mau hoan toan, trong méi truong kin, cac
bude xir Iy don gian nén tranh 1am mét hay nhiém kim loai
nang tr moi trudng. Thém vao do, cac dung mai, hda cht,
thudc thir sir dung 1a loai rat tinh khiét, chuyén dung cho
phuong phap quang phd hap thu nguyén tir dé tranh gay
sai s& cho két qua. Vi phuong phép v6 co hoa trong 10 vi
song, chung t6i tién hanh khao sat cac yéu td: tic nhan vo
co hoa, ty 1& mau va tac nhan vo co hoa, chuong trinh ap
suét, nhiét do trong 10 vi séng.

2.2.2. Phuong phap dinh luong
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Trong dugc liéu, chi thuong ¢ dang vét, luong mau
v6 co hoa nho nén dé tai sir dung k¥ thuat nguyén tir hda
trong 10 graphit dé ting d6 nhay cia phwong phap. Dé dam
bao do chinh xac, d§ nhay va do on dinh cua phuong phap,
ching t6i tién hanh khao sat cac thong s6: vach phd hip
thu, cuong d6 dén, do rong khe do, néng d0 acid va cac
thong s ciia chuong trinh nguyén tir hoa.

2.2.3. Tham dinh quy trinh dinh lwong

Pé dam bao quy trinh lya chon dap tng cac yéu cu
phan tich vét kim loai ning, dé tai tién hanh danh gia cac
chi tiéu: d6 dic hiéu, do tuyén tinh giita ndng d6 va do hap
thuy, giéi han phat hién va giéi han dinh lugng, d6 dung, do
chinh x4c cua quy trinh phan tich.

2.2.4. Gioi han phat hién va gioi han dinh luong

Pha 2 diy dung dich chuén chi, x4c dinh phuong trinh
hdi quy tuyén tinh va tinh cac gia tri gii han phat hién va
gidi han dinh lugng cua phuong phap.

Giéi han phat hién (LOD): La ndng d¢ thip nhit cua
chat phan tich ma hé théng phén tich con cho tin hiéu phan
tich khac mot cach c6 y nghia véi tin hiéu ciia miu tring
hay tin hiéu nén. Gidi han phat hién (LOQ): La nong do
thip nhit cia chat phan tich ma hé thong phan tich dinh
lugng duoc vai tin hi€u phan tich khac mét cach c6 y nghia
dinh lugng véi tin hiéu cia mau tréng hay tin hiéu nén:

3*sh 10%*sb
b
Trong d6 S,: sai s6 cuia gia tri y trong phuong trinh

LOD= LOQ=

hdi quy
b: hé s6 hdi quy tuyén tinh

2.2.5. Bo dung

Do dung ctia phuong phap duoc thuc hién bang cach
xac dinh lugng chi chuén tim lai duoc sau khi thém mét
luong chinh x4c chi chuan vao nén miu va xir Iy mau theo
phuong phap da xay dung.

2.2.6. Phuong phdp xit Iy 56 liéu

Céc tinh toan: Gia tri trung binh, d¢ léch chuén, do
léch chuan twong ddi, khoang tin cdy, phuong trinh hoi
quy va hé sé twong quan hdi quy giita ¢ hip thu va nong
d6 chi duoc tinh bang phan mém Microsoft Excel.

III. KET QUA NGHIEN CUU

3.1. Khdo sat xdy dung quy trinh dinh lugng

3.1.1. Khdo sat xdy dung quy trinh xit Iy mdu

Qua tham khdo tai liéu, ching t6i lya chon hdn
hop v co hoa (VCH) mau 1a hon hop acid nitric dic
va hydroperoxyd dic do ddy 1a cac chét c6 tinh oxy hoa
manh, c6 kha ning v co hoa hoan toan cac mau dugc liéu
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dé dua toan bg lugng chi trong mau vé dang hoa tan trong
dung dich. Thém vao d6, san phiam cuia qué trinh oxy hoa
la nude, khi nito oxyd bay hoi (NO, NO,) va cac mudi
nitrat hoa tan trong dung dich, khong anh hudng dén qua
trinh nguyén tir héa mau tiép theo. Khao sit so bo cho thay
lugng mau dem vo co héa thich hop 13 0,5g. Dé lya chon
duoc ty 16 vo co hoa thich hop, dé tai tién hanh khao sat ty

1¢ mau va cac chit oxy héa trén 3 nén mau: miu cic hoa
(miu d& VCH), miu thao quyét minh (mau hat tuong ddi
ctmg va kho VCH) va mau duong quy (mau cimg va kho
VCH nhit). Cac budc tién hanh nhu sau: can chinh xac
khoang 0,500g miu vao cdc Teflon, thém acid nitric 65%
va hydro peroxyd 30% véi cac ty 1¢ khac nhau va VCH
mau trong 16 vi séng thu duoc két qua nhur sau:

Bdng 3.1. Khdo sdt ty I¢ tac nhdn vo co hoa

Thé tich (ml) Két qua
Acid nitric 65% | Hydro peroxyd 30% Cuc hoa Théo quyét minh Puong quy
2 1
3 ) Khong du phan hily hét mau
(mau dyc, con nhiéu c¢in duoc liéu chua VCH hét)
4 |
5 1 VCH hoan toan | Khong VCH hét Khong VCH hét
6 1 VCH hoan toan VCH hoan toan Khéng VCH hét
7 1 VCH hoan toan (mau trong, khéng con cin hoic chi con 1 hrong cin vo co nhé)

Nhu vay, ty 1é mau va tac nhan VCH thich hop 1a
0,500g mau, 7ml acid nitric 65%, 1ml hydroperoxyd 30%.
Quy trinh xir ly mau nhur sau:

- Duoc lidu sau khi thu hai dugc loai bé dat cét, rira
sach, phoi kho dén khéi luong khong ddi.

- La?iy mot lugng duoc liéu khoang 10g, thai nhd, xay

bang may xay dén khi tao thanh bot min.

- Can chinh xac khoang 0,500g duoc liéu cho vao coe
Teflon, thém 7ml HNO, 65% va 1ml H,0, 30%, lic déu.
Pun trén cach thuy khoang 20 phut dén hét sui bot. Cho
vao 10 vi song pha mau voi chuong trinh nhiét do, ap sut
trong 10 vi song nhu sau:

Bing 3.2. Chuong trinh 16 vi séng vé co héa miu

Thoi gian (phut) Giai doan Ap suat gii han (bar) | Cong suét giéi han (W) Ché d6 gia nhiét
10 Tang nhiét 40 700 Gradient tuyén tinh
15 Gitr nhiét 40 700 Duy tri nhiét 46
30 Lam mat 0 0 Giam nhiét

- Sau khi v6 co hoa, mau duoc dé ngudi vé nhiét do
phong sau d6 chuyén toan bd lwong miu vao binh dinh
mirc 25ml, trang rira cdc Teflon 3 1dn, mdi 1an véi 5ml
nude cit 2 1an dé dam bao khong bi mat miu. Néu miu
con cin, tién hanh loc va rira k§ gidy loc. Thém nuéc cit
vira da dén vach.

3.1.2. Khdo sdt cac diéu kién do

Trong phuong phap AAS, chuong trinh nhiét do
trong qua trinh nguyén tir hoa, dac biét la nhiét do tro hoa

va nhiét 46 nguyén tir hoa anh huong rat 16n dén tin hiéu
do, do 1ap lai va d6 dung ctia phuong phap.

* Khao sat nhiét d6 tro héa mau phu hop:

Néu trong giai doan nguyén tir hoa, cac chit hiru co
hodc mudi hitu co con sot lai s& 1am anh huong dén két qua
phén tich. Do do, can loai bo triét dé cac cht hiru co nay
trong giai doan tro hoa bang cach nang nhiét do. Tuy nhién,
néu nhiét d6 ting qué cao s& xay ra hién tugng bay hoi kim
loai can phén tich va anh huéng dén do chinh xéac cua két
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qua phan tich. Do d6 chung t6i tién hanh khao sat nhiét do  tdi wu, tai d6 voi cung n6ng do6 thur thi phép do cho d6 hép
tro hoa mau dé tim ra didu kién phu hop. Nhiét d6 tro hoa

méu dugc ting dan tir 300°C dén 600°C dé tim ra nhiét do

thy 14 cao nhat, d6 lip tot va hinh dang pic can d6i. Khao sat
trén dung dich mau duoc liéu ctic hoa cho két qua nhu sau:

Bdng 3.3. Khdo sdt nhiét dp tro hoa

STT Nhiét do (°C) Do hép thu RSD (%) Hinh déng pic
1 300 0,0591 3,12 Can dbi
3 400 0,0612 1,09 Can dbi
4 500 0,0610 0,39 Can dbi
5 600 0,0603 1,17 Can dbi

Tir bang trén cho thiy: trong khoang tir 300°C-600°C,
do hép thu cua dung dich mau khi tro héa & nhiét do 400°C
13 cao nhét va hinh déng pic can d6i. Do d6 dé tai lya chon
nhiét d6 nguyén ti hoa la 400°C

* Khao sat nhiét d6 nguyén tir h6a mau phu hop:

Vi nhiét d6 tro hda mau 1a 400°C, tang dan nhiét do
nguyén tir hoa tir 2000°C dén 2500°C, khao sat trén dung
dich mAu ctic hoa duoc két qua nhu sau:

Bdng 3.4. Khdo sdt nhiét dg nguyén tir hoa

STT Nhiét do (°C) Do hip thy RSD (%) Hinh déng pic
1 2000 0,0601 1,75 Kéo dudi
2 2100 0,0618 1,21 Can déi
3 2200 0,0619 1,05 Can déi
5 2300 0,0617 1,03 Can dbi
6 2400 0,0619 0,92 Can déi
7 2500 0,0621 0,42 Can déi

Tir dd thi trén cho thiy tir 2100°C dén 2500°C, pic
hap thu can dbi, d6 hap thy cao va do lap tot. Tir d6 cho
thiy nhiét d6 2100°C 13 nhiét d6 nguyén tir hoa tdi uu,
tai d6 phép do cho d6 hip thu cao va on dinh dong thoi

Nhu vdy, dé tai lya chon duoc cac didu kién do may
nhu sau:

Budc song: 283,3 nm

Do rong khe: 0,5 nm

nhiét do nguyén tir hoa thap s& kéo dai duoc thoi gian sur Cuong do den: 8 mA

dung 10. Chuong trinh nguyén tir héa dugc thé hién trong bang sau:
Bdng 3.5. Chwong trinh nguyén tir hoa
Giai doan Nhiét d6 dau (°C) | Nhiét do cudi (°C) | Tbc do ting nhiét (°C/s) Thoi gian (s)
Lam kho mau Nhiét do phong 120 2 0
Tro hoa 120 400 28 8
Nguyén tir hda 2100 2100 0 5
Lam sach 2800 2800 0 5
Lam ngudi 0 0 0 17
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Tao lap phuong phap do chi trén may c6 cac thong sé nhu di
dua ra ¢ trén. Tién hanh do d6 hap thu cua diy dung dich chuan,
v6i mau tring 1a dung dich acid nitric 5%, lap duong tuyén tinh.
Po do hép thu ctia mau thi, tinh toan néng d6 mau thtr dya vao
duong chudn va tir d6 suy ra ham luong chi trong mau.

3.2. Tham dinh quy trinh dinh lwong
3.2.1. Tinh ddac hiéu
Dung phuong phap chdng phd. Sir dung phd hap thy

cua dd tra’ing, dd mAu cam thao, dd mau ctc hoa, dd chuan
va dd thir thém chuén.

Hinh 3.1. P§ hép thu ciia cdc dung dich mdu tring, dd thiv mau cam thdo, dd thir méu cic hoa,
dd chudn chi 10 ppb va dd méu ciic hoa thém chudn tai buéc song 283,3 nm
(thir tw tir dwoi lén)

ABS

015

o.10

0.0s o

Két qua: bo dac hiéu dugc chiing minh trong
hinh 3.3, cho théy su Véng mit ciia pic trong mau
nudc cat, mot pic rat nho xuat hién trong miu nén
cam thao (mau khong chtra chi). Mau thtr ciic hoa,
mau thir cic hoa thém chuin va mau chuén chi cé
cung cuc dai hép thu tai budc song dic trung cia chi

283,3 nm.
3.2.2. Khodng tuyén tinh gitta nong dg va dé hap thu
Céc dung dich chudn c6 ndng d6 2, 4, 8, 10, 20 ppb
dugc do d6 hip thu theo thi tw, xay dung dd thi biéu dién
mdi twong quan tuyén tinh giita nong d6 va do hap thy ta
duoc két qua sau:

Bdng 3.6. Khdo sdt khodng tuyén tinh cia chi

Nong d6 dd chuan (ppb) 0 2 4 8 10 20
0,0726 0,1350

Do hap thy 0.0020 0,0179 0,0311 0,0576

Hinh 3.2. Dé thi biéu dién khoding tuyén tinh cia chi

v =0.0066x +0.0042

[ R )

B® = (.0080

"

D6 hip thu

[ R s )

[ e B = W SR ST T
=R R = = R Y

Tir d6 thi trén cho thay, trong khoang ndng do tir 2-20
ppb c6 su tuong quan tuyén tinh chat ché giita d6 hap thu
va ndng d6 cuia dd chi chuan véi hé s6 twong quan tuyén
tinh r2 > 0,99.

Phuong trinh hdi quy tuyén tinh: y = 0,0066x + 0,00423

15 20 25

Néng dé (ppb)

Hé sb twong quan 2= 0,9989

3.2.3. Gioi han phat hién va gioi han dinh luong

LOD duoc xac dinh bang cach do lap lai 10 lan trén
mau tréng. Xac dinh dugce d6 1éch chuin SD = 0,0012,
hé sé goc ciia dudng chuan b = 0,0066. Tir d6 tinh dugc
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LOD =3*SD/b = 0,55 (ppb) 3.2.4. D¢ lap lai
LOQ = 10*SD/b = 1,82 (ppb) D6 lap lai cua phuong phép duoc tham dinh trén nén
Nhu vay gidi han phat hién va giéi han dinh luong mau khong chia chi va mau ¢ chira chi. Qua khao sat so
ctia phuong phap lan 1 0,55 ppb va 1,82 ppb tuong Gmg  bd chung t6i xac dinh duge miu cam thao khong chira chi
v6i nong d6 0,028 ppm va 0,091 ppm trong mau thir. Pdy  va mau cic hoa c6 chira chi. Pé tai tién hanh thdm dinh
1a mirc giéi han thip chimg t6 d nhay cua phuwong phap  do lap lai ciia phuong phéap trén 2 mau nay thu duge két
cao, dép mg yéu cau phan tich vét cac kim loai ning. qua sau:

Bing 3.7. Dé lip lai ciia phwong phdp trén nén mdu cam thio

STT | Khdiluong can (g) | Nong do chi thém vao (ppb) | Nong do chi do duoc (ppb) | Ty 18 thu hdi (%)

1 0,5078 10 11,236 112,36
2 0,5034 10 10,776 107,76
3 0,5003 10 10,025 100,25
4 0,5027 10 10,712 107,12
5 0,5010 10 11,059 110,59
6 0,5082 10 10,684 106,84

TB 106,87

RSD (%) 4,04

Bdng 3.8. Dé lap lai ciia phwong phdp trén nén méu ciic hoa

STT Khéi luong can (g) Néng d6 chi do duoc (ppb) Néng d6 chi trong mau (ppm)

1 0,5112 13,54 0,662
2 0,5024 13,32 0,663
3 0,5082 13,81 0,679
4 0,5014 13,87 0,692
5 0,5100 15,02 0,736
6 0,5027 14,61 0,727
TB 0.693

RSD (%) 4,59

3.2.5. B¢ dung:
Két qua thdm dinh d6 dung cta phuong phap dugc thé hién trong bang sau:
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Bing 3.9. P$ diing ciia phwong phdp dinh lwong chi trén nén mdu cam thio

STT Khéi lugng mau (g) | Nong do chi chuén thém vao (ppb) | Nong d6 chi tim lai (ppb) | Ty 1é tim lai (%)

1 0,5038 6 6,81 113,67
2 0,5012 6 6,21 103,50
3 0,5005 10 9,32 93,20
4 0,5021 10 10,54 105,40
5 0,5025 16 15,72 98,25
6 0,5037 16 18,36 114,75

B 104,80

RSD (%) 8,06

Tir cac két qua trén cho thay quy trinh dinh lugng ham  trong dwoc liéu
luong chi trong dugc li€u da xay dung c6 do dung va do Ap dung quy trinh di xdy dung va tham dinh ¢ trén dé
chinh xac dap ung yéu cau cia AOAC voi do tim lai nam  xac dinh ham lugng chi trong cic mau dugc liéu thu duoc
trong khoang 80-120% va RSD < 10 %. trén dia ban tinh Thai Binh, méi mau lam lap lai 2 lan, két
3.3. Ap dung quy trinh dinh lwgng ham lwgng chi  qua thu dugc nhu sau:

Bing 3.10. Két qud dinh lwgng chi trén cdc méu dwoc ligu

) Khéi lvgng can Ham 1uqr(1§p<ibh)i do duoc | Ham luoné ;I;‘i)trong mau
STT | Mau duogc liéu Trung binh
Lan 1 Lan 2 Lan 1 Lan 2 Lan 1 Lan 2
1 Duong quy 0,5018 | 0,5023 11,34 11,70 0,565 0,582 0,574
2 Nguu tat 0,5741 | 0,5612 30,08 29,26 1,349 1,303 1,326
3 Cam thao 0,5107 | 0,5070 <LOD <LOD <LOD <LOD <LOD
4 Cat can 0,5013 | 0,5056 18,23 19,69 0,909 0,974 0,942
5 Sinh dia 0,5577 | 0,5432 26,83 27,13 1,203 1,249 1,226
6 Hoe 0,5025 | 0,5033 | 1,73 <LOQ | 1,65 <LOQ | 0,086 <LOQ | 0,082 <LOQ | 0,084 <LOQ
7 Diép c4 0,5252 | 0,5073 8,08 8,38 0,385 0,413 0,399
8 Ctc hoa 0,5410 | 0,5668 13,66 13,24 0,631 0,584 0,608
9 fch mau 0,5127 | 0,5419 8,04 9,39 0,392 0,433 0,413
10 | Thao quyét minh | 0,5423 | 0,5420 6,10 6,08 0,281 0,280 0,281
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IV.KET LUAN 2. 10 mau déu c6 ham luong chi nam dudi 1,5 ppm.

1. Giéi han phét hién 14 0,028 ppm va giéi han dinh  2/10 mau c¢6 ham luong chi 16n hon 1 ppm 1a nguu tat
lwong 14 0,091 ppm; khoang tuyén tinh cta chi 14 2 - 20 1,326 ppm va sinh dja 1,226 ppm. 2/10 miu c6 ham
ppb véi hé sb tuong quan tuyén tinh 14 0,9989. Quy trinh  lwong chi ndm dudi gidi han dinh lugng cia phuong
xdy dung dat yéu cau cua phuong phap phan tich cic phap 1a cam thao va hoe. TAt ca cac miu déu c6 ham
nguyén td & dang vét vai ty 18 thu hdi nim trong khoang  lwong chi nim trong gi6i han cho phép cua Duoc dién
93,20 - 114,74% va d¢ léch chuan la tir 4,04 dén 8,08%.  Viét Nam IV.
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