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.\-Gmi)‘cu‘L'XACB!.\HI}A-\ﬂgoxc\frmwu Se, Cu. Zn, Mg Mn TRONG MAU
CUAMOT SO BENH NHAN MAC BENH VE HO HAP BANG PHUONG PHAP PHO
KHOI LUONG PLASMA CAO TAN CAM UNG (ICP - MS)

Dén toa soan 10 - 06 - 2022

TrWIgThiBithing,BinthjTrﬁngGhng
Khoa Hoa hoc, Truimg S pham, Trromg Dai hoc Virk
Truwong Thi Binh Giang
Hoc vién Khoa hoc va Cong nghé, Vién han lam khoa hoc va cong nghé Viét Nam
Email: thgiang1912@gmail.com

SUMMARY

STUDY ON DETERMINE THE AMOUNT OF TRACE METALS Se, Cu. Zn. Mg. Mn
IN THE BLOOD OF SOME RESPIRATORY PATIENTS BY METHOD OF
INDUCTIVELY COUPLED PLASMA — MASS SPECTROMETRY (ICP — MS)

Concentration of selenium (Se), copper (Cu). zinc (Zn). magnesium (Mg), manganese (Mn) in blood of
with respiratory disease were determined by method of inductively Coupled Plasma - Mass

v (ICP-MS) after sample digestionin a close container in a microwareoven. The result of Se, Cu,

Zn, Mg and Mn (ppm) are in the range of 0.0122 — 2.0865, 0.2329 — 1.5815, 1.9094 — 13.0964, 43917 —
19.1262 and 0.0430 - 0.5703. The detection limits are 0.3870 (ppt) for Se and 0.003; 0.045: 0.0042; 0.0045
{opy) for Cu, Zn, Mg Mn respectively. The relative standard deviation (%RSD) of 10 replicated
measurement is less than 6%. The recovery range of element is 50.83% to 108.35%. The accuracy of the

result shown in the repeatability and recovery performance is ensured according to AOAC.

Key words, ICP-MS, blood, respiratory.

1.MO DAU

Cic bénh vé duong ho hap la mét trong nhimg
nguyénnhinhéngdiugﬁyu}vongu'éntoén
thé gi6i. Udc tinh c6 khoang 235 triéu ngudi bi
hen suyén, hon 200 tri¢u ngudi méc bénh phéi
tic nghén man tinh (COPD), 65 triéu ngudi
chiu dung COPD tir trung binh dén ning, 1-6%
din sé truémg thanh bj rdi loan nhip tho khi
ngi, trung binh khoang 8.7 triéu ngudi mdc
bénh lao hing nim, hang triéu ngudi song
chung véi bénh tang huyét ap phdi va hon 50
tridu ngudi mic phai bénh phdi nghé nghiép,
tfmgc(pnghon 1 ti nguoi mic bénhhéhépman
tinh. Trong d9, tré so sinh va tré nho la nhimg

déi tuong d& méc bénh vé hé hip [1].

Khéng khi c6 nong d bui min cao va chira cic
kim loai ning nhu selen (S¢), dong (Cu), kim
(Zn), magie (Mg), mangan (Mn)....c6 thé xim
nhip vio co thé con ngudi thong qua hit the,
in udng hang ngay. Cho dén nay trén thé giGi
di c6 hang trim cong trinh khoa hoc cdng bd
két qua nghién ciru vé chirc ning va anh hudng
cia mdt sd kim loai di véi sic khoe con
ngudi [2,3]. Cic nguyén td vi lugng nhu Se,
Cu, Zn, Mg, Mn 13 nhimg thanh phan rit cin
cho co thé, dam bao sirc khoe cho con ngudi.
Néu ham lugng ctia cic nguyén td vi lugng niy
dur thira s& gy doc hai cho co thé; con néu




bing trong cé,C

! i thié At can
ching bj thiéu hut hay ma et

bo phan cia co thé nhu gan, 10¢: mau,
thanh,... thi d6 la mét trong nhing ngu
nhdn va du hiéu din dén nhidu can bénh ndi
chung hay c6 thé 1 cc bénh lién quan dén ho
hép noi riéng [4].

Pé danh gia ham lugng cua céc nguyén t6 nay
trong co thé, ngudi ta thuong dinh lwong

ching trong mau hay huyét thanh. Nhlmgt
ara

yen

trong mau ham lugng cac nguyén t6 ndy I
nho, vi viy ta can sir dung thiét bi phan ﬁCh.co
d6 nhay va d¢ chinh xic cao dé xic dinh
ching. Hién nay, phuong phap dang dugc g
dung phd bién d6 1a phuong phép pho khoi
lugng plasma cao tan cam tmg (ICP — MS) VO
dd nhay, d6 chon loc va d¢ chinh xdc cao, xac
dinh dugc nhidu nguyén to trong cung m{?t
mau phu hop véi myc dich phan tich lugng veét
kim loai [2,6].

2. THUC NGHIEM

2.1. Thiét b va dung cu

2.1.1. Thiét b

Tét ca céc phép do déu dugc thuc hién trén
méy khdi phé plasma cao tin cim img ICP -
MS 7800, tai PTN truong Dai Hoc Vinh.

Hiéu may G8421A- 7800/M3d may SG
18073051.

Thiét bi dugc sir dung dé vé co héa miu: may
ph4 mau vi séng — Canada

2.1.2. Dung cu

Pipet: 1 ml, 10 ml, 50 ml, 100 ml; Binh dinh
murc: 25 ml, 50 ml, 100 ml; Giz‘iy loc; Phéu loc;
Binh tia nuéc cat; Micropipet 10-100 ul, 100-
1000 pl, 1000-5000 ul; Céc thity tinh: 250 ml,
500 ml, 1000 ml; Méay pha mau vi song; Méay
nudc cat 1 lan, 2 lan.

2.2. Héa chit

Tét ca céc loai héa chét sit dung trong nghién
ciru déu 1a hoa chat tinh khidt, cac dung dich
chuin géc dugc pha tir dung dich gée c6 xujt
Xt tir hing Merck, nudc cét sir dung 13 muée
cét deion; Dung dich chudn géc Se, Cu, Zn,

60

Mg, Mn, 10 ppm, PA; Axit hitrig
68% ) (d = 1,51 g/m); Axit nigric 1 3 (6,
68%) Merck; Dung dich hidro Pergsy 3 (6,
30%; Nudc cét deion. 20,
2.3 Phuong phap Iay mau, bio i m5
xir 1y miu

2.3.1 Phwong phdp liy va bio Qin g,
Mau phan tich: Cac mau méay duge lay
phan méic bénh vé ho hip (bénh vign, i
bénh hen suyén) tai Bénh vién S; in e, Vi
An tir 01 thing tudi dén 08 tudi, Che m
bénh nhén mic bénh viém phéi R Iay :a
thang 6 nam 2021, dugc mi héa g i
mau thi tu tr Mi (i = 1 - 15); Bl o
Céc mau cua bénh nhén méc bénh hep Sy
dugc 1y vao thang 8 ndm 2021, dyg i
va ky hiéu tir 01 dén 26.

bény

Bdo quan: Mau sau khi ldy duoc them chit
chéng dong CPDA (hon hop citry _
phosphate — dextrose — adenine) sg duge by
quan trong tu lanh & nhiét d6 4°C va phay iy,
trong thoi gian 01 thing ké tir khi dug liy
mau.

2.3.2 Phuong phdp xir Iy mau mdy

Nhiéu quy trinh xir ly mau khéc nhau ¢z duge
tham khao va nghién ciru lya chon, tuy nhiép
quy trinh phi hop véi didu kién phong thi
nghiém va dat duoc két qua chinh xic 13 quy
trinh xir ly mau bang phuong phap ph4 mju hé
kin trong 16 vi song.

Chiing t6i da tién hanh sir dung phuong phap
xir 1y miu béng 10 vi séng hé kin va phan tich
trén thiét bi khdi phé két hop plasma cao tin
cam {mg ICP — MS 7800. Céc diéu kién hoat
dong cua thiét bi phan tich dugc téi wu dé phin
tich céc nguyén t6 trong miu mau [6,7).

Quy trinh phan tich miu (theo AOAC
2015.01).

Léy 1an luot thé tich miu méu, HNO; va H:0:
theo ti 1§ (1:4:2) vao céc binh phan hiy mau lam
béng Teflon trong 16 vi song [5]. Day nép ong V&
vén chit dam bio chi h¢ kin, dé yén 30 phit, cho
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vao xur ly trong 10 vi séng duoc cai dit theo mot
chuong trinh t5i wu cia 1 thé hien trong bzin.g
2.2. Sau phén hiy, mu dugc dé ngusi dén nhiet
do phong va m& hop dung miu. Tién hanh lq;c
mau va dinh mic 6i vach trong binh 50,0ml
hozc 100,0ml, ché do trén thiét b IPC-MS. Miu
| tring va m'fui thém chuan dugc tién hanh tuong
| tunhu v&i mau that.

Bdng 2.2. Chuong trinh vé co héa méu trong

lo vi song
Giai doan Thoi gian Cong suat
(ph) W)
! 5 200
2 5 400
3 10 600
4 5 200

2.4. Chuin bj do trén thiét bj ICP — MS
Chon ddng vi phan tich (sé khéi): Trong tu
nhién, cic nguyén t6 c6 nhidu ddng vi khac
nhau. Trong phép phan tich bing ICP — MS,
nguoi ta thuong chon df‘)ng vi dua trén 3 tiéu
chi: Phai 12 mét trong nhirng déng vi phé bién
nhat trong cac dong vi tu nhién; Anh huong
boi su chén khéi phai khong c6 hodc bé nhét;
Sy hiéu chinh anh hudng cua cac ion oxit phai
don gian va cang it budc cang tot.

Tuy vao sy phirc tap cia nén miu ma c6 thé
chon cic dong vi phan tich khic nhau. Tuy
nhién, hiu hét cc téc gia déu théng nhit trong
viéc lya chon s6 khdi phan tich nay, trir mot
vai truéng hop dic biét c6 ¥ kién khac nhau
[8,10,11]. Trong nghién ciru nay, cic ddng vi

dugc chon nhu trong bang 2.3.
Bang 2.3. Cac déng vi sir dung trong phan tich
dinh luong kim loai
STT Nguyén to Dong vi
1 Se 78
2 Cu 63
3 Zn 66
4 Mg 24
5 Mn 55

Khi phan tich, may chi thu tin hiéu cua cic
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ddng vi da chon theo nguyén tic phan giai khéi
biing b trudng ti cuc. Vi do nhay va do phan
gii rit cao cua thiét bj ICP — MS, pic pho cia
kim loai thu dugc rit rd nét. Cac pic ph6 co
cudng do rit 16n ngay ca vdi dung dich kim
loai c6 ndng dd thip va cic dong vi da chon
héu nhu khong c6 su tring 1dn nhau.
3. KET QUA
3.1. Két qua xy dung thong sb do may tdi
uwu
Céc phép do ICP — MS dugc tién hanh trén co
s& chon lua céc thong s tdi uu.
Mot sb thong sé do dugc thay déi va lya chon
téi wu (d6 sdu mau, toc d khi tao plasma, khi
mang, khi phu trg).
Mot sb thong s khac theo dé nghi ciia nha san
xudt. Cac thong sb do trén may i uu dugce
théng ké trong bang 3.1.

Badng 3.1. Cdc thong sé do t6i wu trén mdy

ICP-MS

Thé cong hudng cudn cam 1,6V
Cbng suit cao tan 1550W
D6 sau mau (sample depth) | 8,0 mm
Tdc d6 khi tao plasma, Ar | 15,0 Uph
Tédc d6 khi mang (makeup 0,00 I/ph hodc
gas), He 4ml/ph
Toc dd khi phu trg 0,90 I/ph
(auxiliary gas), Ar

Téc d6 bom phun 0,10 rps
(nebulizer pump)

Tbc d6 khi phun suong 1,07 /ph

3.2.Két qui xdy dung cic dwomg chuin

Chung t6i di tién hanh pha ddy dung dich
chuin dong thai cac nguyén té nghién ciru bao
gdm cic nguyén té Se, Cu, Zn, Mg, Mn tir

ndng d6 0,5 — 100 ppb.

Két qua xay dyng cac duong chudn thé hién & cac

hinh 3.1 va bang 3.2.
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Hinh 3.1. Duong chuan ciia Se, Cu, Zn, Mg, Mn

Bang 3.2. Puong chudn, hé sé teong quan cho thdy phuong trinh héi quy thu duge big,
twong img ciia cdc nguyén té kim logi dién chi{1h xéc mébi tufmg qQuan giira cudng dy
Gid tri vach ph6 (CPS) va nong d cic kim loai. Do
Tén 2 5 hé sé d6 c6 thé sir dung cac phuong trinh trén dé xic
3 Pudong chuan : A ALl o 5
STT | nguyén twong dinh ham luong cia cdc nguyén to trong miu
t (X:pph) o méu ciia bénh nhan méc bénh vé ho hip.
R 33. Két qui phan tich ham lwgng cic
1 Se Y=271,957305X | 0,9999 nguyén td
2 Cu | Y=5363,879084X | 1,0000 Tir két qua nghién ciru chung t6i tién hanh ép
3 Zn | Y=1990,832882X | 0,9999 dung phuong phdp phan tich cic mau méu cia
4 Mg | Y=7688,688235X | 1,0000 bénh nhan nhi khoa mac bénh viém phéi va
5 Mn Y=14260,464337X | 0,9999 hen suyén. Qua trinh chuin bi va phan tich
Ta thay céc gi4 tri R = 1 va cit qua gdc toa do mau méu duoc trinh bay & myc 2.3.2.

Bang 3.3. Két qua tinh todn ham leong cdc kim logi trong cdc mau mau ( mg/l, ppm)
Miu | Se | Cu | Zn Mg | Mn | Miu | Se Cu | Zn | Mg | Mn
e mau
P1 | 0,0427|0,4067 | 2,0726 | 6,3510 [0,0881 [ 01 0,0612 [ 0,2737 [ 1,9094 [ 5,0105 0,0508
P2 |0,23570,3267 | 2,2664 | 5,1512 | 0,1378] 02 0,195 0,3069 | 2.6894 | 6.2682 | 0,0600
P3 | 0,1745|0,5937 | 3,5944 |19,1262(0,1703 | 03 0,1715 [ 0,4289 [ 2,9841 | 6,3742 | 0,0495
P4 |0,3095|0,2799 | 2,4496 | 4,7027 [0,0645 | 04 0,1562 | 0,3597 | 2,3439 @1772@9?
P5 |0,1195]1,5815 | 6,4421 | 5,1085 | 0,3218 | 05 0,1255 | 0,3089 | 3,6324 | 6,7077 0,0848

50,4337 5.1 :
il 289 | 7,3725 | 0,0935| 06 [0,1532 [0,3409 [ 2,4576 | 5,0005 | 0050
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P7 |0,13470,4659 | 6,0704 6,7080

0,1188

07 10,0735[0,3579 | 2,5544 | 6,6832 0,0960

P8 |0,1652|0,3274 | 23564 | 6,0675 | 0.0913

08 |0,20520,3272|4,2621 | 5,8357 0,0683

P9 |0,1900|0,3019 | 3,1301 | 5,0122 0,0690

09 [0,01220,4097 | 4,3264 | 7,1967 0,2465

P10 [0,0735[0,2942(2,4976 | 4.4165 | 0,0660

10 |0,10100,3924 | 2,7451 | 5,5465 0,0605

P11 |0,15620,2329 | 2,0481 | 4.3917 0,0480

11 KPH |0,3497 | 3,9529 | 6,6895 | 0,0773

M1 | 2,0865]0,6014 | 9,9014 | 6,2137 | 0,2473

12 |0,0702[0,3612 | 3,3069 | 6,6772 0,0798

M2 | 1,8600 | 0,5994 | 6,6739 | 8,0667 | 0,2853

13 | 0,0795 [ 0,3449 | 2,8689 | 6,3507 0,0543

M3 | 0,4135]0,4779 | 3,6026 | 7,0755 | 0,1003

14 |0,0672[0,3492 | 2,8046 | 7,0777 0,0458

M4 | 0,3677|0,3912 | 56119 | 6,7240 [ 0,1063

15 |0,0795 | 0,4032 |3,9966 | 7,0750 0,1133

M5 |0,2787 10,7214 | 4,1631 | 9,5177 | 0,2035

16 |0,1652[0,31772,6731|5,6152 0,0610

M6 | 0,2450 | 0,2712 | 6,1011 | 8,7632 | 0,1728

17 |0,0580 | 0,3374 | 2,4256 | 6,6992 0,0473

M7 |0,3462|0,4632 | 5,7244 | 7,7705 | 0,0873

18 |0,0212]0,3664 | 3,4291 | 6,6787 0,0593

M8 |0,3707|0,3704 | 59511 | 8,9512 | 0,0570

19 [0,0335(0,3484 | 3,659 | 8,2145 0,0430

M9 | 1,9395]0,5044 | 13,0964 | 9,0817 |0,3508

20 |0,1377]0,3149 | 3,5264 | 5,8462 0,0568

M10 | 1,7310|0,9609 | 9,2459 {10,0737|0,5703

21 _|0,2450 [ 0,3607 | 3,4081 | 6,6935 0,0493

M11 | 1,7005 | 0,6289 [ 10,0154 | 9,4572 | 0,1398

22 | 1,2715 | 0,3729 | 4,8809 | 7,9947 | 0,1228

Mi2 |0,3800|0,2964 | 2,3909 | 4,8572 | 0,0805

23 | 1,3635 | 0,3534 | 6,0884 | 6,4567 | 0,0938

M13 |0,2757 | 0,3319 | 6,8666 | 7,8275 | 0,0750

24 |0,08270,5552 | 3,1976 | 6,9302 | 0,0435

M14 | 1,5535|0,5789 | 9,3549 | 7,6442 | 0,1238

25 |0,0500 [0,3747 |2,3574 | 6,1942 | 0,0685

M15 | 0,3585|0,4557 | 6,7031 | 8,8305 | 0,0475

26 | 1,24700,4929 | 4,6354 | 7,0372 | 0,0843

Bang 3.4. Mt s6 tong két vé ham luong Se, Cu, Zn, Mg, Mn trong maéu mau

Ham lwgng (ppm, mg/L) Se Cu Zn Mg Mn
Trung binh 0,4188 0,4308 4,3896 7,0229 0,1121
Thiép nhit 0,0122 0,2329 1,9094 43917 0,0430
Cao nhat 2,0865 1,5815 13,0964 19,1262 0,5703
Theo dir liéu cong bd 0,7 - 0,004 —
i 0,1-0,3 ,8 -6, - /
y hoc nim 1972 1,28 Bdea Asda 0,021

Ham luong trung binh trong mau cua tré em
d6i véi Se & nghién ciru nay la 0,4188 mg/L,
da sb cic két qua déu nim trong khoang giéi
han cho phép c6 trong méau cia Se (0,1 - 0,3
mg/L) (theo dir ligu cong b6 y hoc nim 1972
[9]), mot sb it cac két qua vuot mirc cho phép
cua Se trong mau nhung khong dang ké. Két
qua khong cho thiy su khéac biét dang ké nao
gitra ham lu'cmg Se va khoang do tu01

Cu 1a mot chit dinh dudng thiét yéu can thiét
cho nhiéu kim loai trong cac phan ung sinh hoa
khéc nhau trong co thé. Pa s6 céc két qua phéan
tich ham lugng trong mau cua Cu ¢ nghién clru
nay (ham luong trung binh 0,4308 mg/L) déu
ndm duéi nguong ham luong duge cho phép
¢6 trong mau cta Cu (0,7 — 1,28 mg/L) [6].
Tubi cia cic cé nhin khong anh huong dén
ham lugng cta Cu trong nghién clru nay.
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Zn 1a mdt nguyén t6 vi lugng thiét yéu tham
gia vao qud trinh chuyén hoéa vét chit va ning
luong trong té bao, né cé vai trd quan trong
trong viéc 1am giam nguy co méc bénh viém
phoi. Trong nghién clru nay, ndng do Zn trung
binh 12 4,3896 mg/L nim trong gi6i han cho
phép cé trong mau cua Zn (3,8 — 6,8 mg/L)
[2,8]. Ching toi khong tim thiy mdi twong
quan giira d9 tudi va ham lugng Zn & nghién
clru nay.

Trong nghién ctru nay thi ham luong cia Mg
trung binh 13 7,0229 mg/L thip hon nhiéu so
vdi‘ ngudng cho phép cua Mg trong méu toan
phan (31 — 44 mg/L) [2], chi mét s6 it mu c6
hz‘alm lugng Mg ndm trong giéi han cho phép.
Két qua khong co su khac biét gitra cac do tudi
voi ham lugng Mg trong mau & nghién ciru
nay.
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3.4. P4nh gid phwong phip phan ticy

Ham lugng Mn trong méu cia bénh nhin ’“?; 3.4.1. Danh gid 49 1gp lgi vi tinh todn i

bénh vé ho hdp & nghién clru nay cao hon gdp LOD, LOQ

géu lé'n Sgo‘(;ji tﬁ"&‘z lluqng rv[g‘] cho phép €0 P lap lai cua %hu;mi pl:’np phén tich thé higy
ng méu (0,004 - 0, : A e gid tri d6 léch chudn cla cie phe,

Hiéng nayuc(hua tim thiy :gﬁ/gL;nh nao cong bo i 1C?cRgslla) t:i tt(')éneméy doi :;ia r::’:x o

méi lién hé giira ham luong kim loai va bénh ho Wb gt

mau chuan. ‘
Chting toi da tien hanh do 10 lan taj viing ndy
d6 thép cua dung dich chuén 0,5 ppb, Két %
thu duoc & bang 3.5.

hép, ham lugng Mn cao bat thuong hay Mg thap
hon nguong cho phép nay cé thé do nhicu
nguyén nhan can dugc nghién ciru thém nhll:l Vi
tri dia Iy va méi truomg noi bénh nhan sinh song;
ché d3 dinh dudng; ché do sir dung thude. ..

lap lai ¢ ving nong do tha"p nhat

Bing 3.5. Két qua ddnh gid ciia phép do

Kim loai -
A Se Cu Zn b £ XJ“\
I:;)" Nong o Nong ] Nc‘)pg SD; N;P & | sb; N;gg SD;
- @ | pspo | @ |pspy | 90 |RSD% | Qb) RSD% | by | RSDY
(ppb) (ppb) (ppb) pr -
1 | 0,5927 0,5676 0,5437 0,5654 [ 0,5511 |
2 |0,5087 05729 0,5610 0,5798 | 0,5607
3 |05185| sp= [05839 | sp= [0579 | sD= | 05941 | SD= | 05719 | gp-
4 105454 | 00319 [0,5818 | 0,0049 | 0,5911 | 0,0272 | 0,5974 | 0,0098 | 0,5934 | 0,0193
5 [ 0,5461 0,5785 0,5657 0,5889 0,5686
6 | 0,5050 0,5772 0,5732 0,5776 0,5826
7 105645 | RSD= [0,5749 | RSD= [0,5027 | RSD= | 0,5837 | RSD = | 0,5457 | RSD="
8 [0,5148 | 5.86% [0,5769 | 0,85% | 0,5653 | 4.80% | 0,5711 | 1,68% [ 0,5422 | 3,45%
9 [0,5621 0,5706 0,5979 0,5844 0,5352
10 | 0,5866 0,5753 0,5824 0,5775 0,5424 |
So sanh véi gia tri RSD % theo AOAC ving phuong phép phén tich ching t6i tién hanh xéc
ndéng do < 1ppb (gia tri RSD% c6 thé dugc dinh hiéu sudt thu hdi bing céch thém m¢ .
phép dat t6i 30%) nhan thiy phép do tai ving lugng dung dich chuén da biét trudc ndng do-
ndng do thip c6 do lap lai thap hon 30% chimg vao mau MI14, sau d6 xac dinh him lugng
to phép do cé d¢ lap lai tét. selen, déng, kém, magie, mangan trong mz"l
Bang 3.6. Két qua do dj léch chudn, gidi han thém chudn nay. Quy trinh d tién hanh nhu &
phat hién, gidi han dinh heong twong img véi muc 2.3.2. f
cde nguyén té Bang 3.7. Két qua tinh toan hiéu sudt thu hoi
aAla X
spr | Neuyén Polech | 4 op | Log Néng dg Nong a:{”xg a9
% chuin on huan
to (SD) (ppt) | (ppt) im fhém  frong miu_
P ., . [thém vao
1 Se | 00319 | 03870 | 1,2901 loai :h“:“ i )pga“ "°:)' (Curem)
3 Cu 0,0049 | 0,0030 | 0,0100 PE) o[G0 o0 ppb) ;
3 | zn | 00272 |0,0451 | 0.1503 2"‘2 s’zgzj T’ngg g’: ::‘Hﬁ
u ) N o ]
4 Mg 0,0098 | 0,0042 | 0,0140 P 507196 187235 b4 T
5 Mn 0,019‘3 0,0045 | 0,0150 Mg>* 11,8565 [15,2947 D4 81,92
3.4.2. Dinh gid @ thu hoi Mn** 05623 02720 4 B3.68!

Pé danh gia do ding cia qua trinh phan tich,



Theo tiéu chuan AOAC thi higu suit thy h61
vung 0 — 1,0 ppb 13 40 — 120%, va vung ndng
do 10 — 100 ppb ¢ higu suit thy héi 80 —
110% nén két qua phén tich trén 13 chép nhén

dugc phan anh phuong phap phan tich co do
chinh xac dam bao.

4. KET LUAN

Dua vao nhiém vu da dit ra cua nghién ciru va
céc két qua thu dugc tdi it ra cac két luén sau:
Pi xay dung quy trinh phén tich ddng thoi cac
kim loai Se, Cu, Zn, Mg, Mn bing phuong
phap

ICP — MS cho d¢ lap lai, dd nhay cao va do
ding dam bao.

Pa xdy dung duong chuan va tién hanh dinh
luong Se, Cu, Zn, Mg, Mn trong 52 mﬁu mau

cua bénh nhan 1 tré em mic bénh vé ho hap,

(bénh viém ph01 va bénh hen suyén) bang
phuong phap phd khéi lugng plasma cao tan
cam ung ICP — MS.

Q khoang ham lugng cho phép cia cic nguyén
t0 c6 trong mau tré em khong bi bénh duoc lua
chon dé khao sat 1a Se 0,1 — 0,3 mg/L; Cu 0,7 —
1,28 mg/L; Zn 3,8 — 6,8 mg/L; Mg 31 — 44
mg/L; Mn 0,004 — 0,021 mg/L so véi két qua
trong nghién ciru nay cho thdy ham luong cia
kim loai Cu va Mg nam duéi ngudng cho phép
ctia ham lugng can thiét c6 trong méau tré em,
ham luong Mn vuot qua gidi han cho phép,
ham lugng cua Se va Zn nim trong gi¢i han
cho phép. Két qua khong cho thdy su khac biét
dang ké nao giira d6 tudi tré em va ham lugng
cac kim loai.

Pi tién hanh danh gia phuong phdp qua viéc
danh gia do 1ap lai, do dung (hiéu suét thu hoi),
gi6i han phat hién va giéi han dinh lugng cua
phuong phép. D6 lap lai cao, thé hién qua gia
tri RSD% cua 10 lan do 13p lai & vang ndng do
thip: RSD% = 0,85% dén 5,86% dam bao theo
AOAC ving ndng do < 1ppb gia tri RSD% c6
thé dugc phep dat toi 30%; Do dung cua quy
trinh va két qua phan tich dam bao thé hién qua
hiéu suit thu hdi dat H% = 50,83% - 108,35%
(theo AOAC tir 40 — 120% vung nbng d6 0 -
1,0 ppb va tir 80 — 110 % ving ndng d6 10 —
100 ppb); Do nhay cua phuong phap cao thé
hién LOD va LOQ déu dat ngudng ppt.
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