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Nghien ciiu nay co muc dich xSy dirng phuong phap chi^t nufrc qua tao b3ng ky thuat ch3n khSng - d6ng lanh va 
phan tich thanh phSn dong vj ben 6̂ H va S'̂ O trong niro-c qua tao tir My va Newzeland trin hi phd kl lazer LWIA 
- 24D - Los Gates nham ho tro' danh gia nguon goc dia ly cua san pham. Ket qua chiet - cSn vit kiim tra t-test vfri 
mifc y nghla a=5% va p<0,05 cho thay, phu'O'ng phap chiet on djnh, luoiig nu-6'c thu du'ffc dam bao cho phan tich 
thanh phan ddng vi ben vi khong co dau hieu thong ke chi ra sy khac nhau giua cac giS tri trung binh cua In'omg 
nu'O'C thu du-tfc tu' nhieu Bn chiet khac nhau cua cung mot loai mau vol do lech chuan nho h<m ho£ic bang 0,03 (g). 
Ket qua phan tich cac thanh phan dong vi trong m§u nu-oc qua tao cho thay do on djnh va do tin c3y dat yeu cau 
theo tiSu chuan ciia nha siin xuat dua ra doi vffi phep phan tich thanh phan dong vi 6̂ H va S'̂ O vol d6 ISch chuSn 
ciia cac mau deu nho ho'n 0,3%o voi cac sai s6 chuan cung nho hoTi 0,3%o. Cac ket qua phan tich thanh phan dong vi 
ben trong niro'c mau tao ciia My, Newzeland cho thay co su khac biet ve ty so dong vj ben, day la cc so' de ho trff xac 
thuc nguon goc dia ly san pham. 

Tir khoa: nguon goc dia iy, pho ke lazer, tao, thanh phan dong vi 6̂ H va 8'*0. 

Chi so phan loai: 2.4 

Ddng vi bgn Ĥ va '̂ O da duoc phat triSn trd thanh cong 
cu huu ich cho qua trinh di^u tra quan he cua ngu6n nudc 
vai thuc vat dk nhan ra nguon nuac thuc vat da sir dung va 
tra loi cho cau hoi vk nguon goc nuoc khac nhau cua cac 
thuc vat 0 cac viing rniln khac nhau. Trong qua trinh quang 
hgp ciia thuc vat, nuac la nguon duy nhat cung cap hydro 
dk quang hgp, oxy dugc cac thuc vat lay tii nhieu ngu6n 
bao g6m oxy trong khi quySn, CO, va nudc trong dat Do 
do, thanh phan d6ng vi Ĥ va "*0 cua nirdc tir trai cay hay 
cac loai rau phan anh thanh phiin d6ng vi ciia nirac ngSm va 
nudc khi tugng tai moi dia phuong [1]. 

Do dac tinh phu thuoc cua niCrc dp phan tach dong vi 
trong nudc vao nhiet do, vT dova difiu kien tu nhien, Ca 
quan Nang lugng nguyen tu qudc te (IAEA) da tu v k cho 
cac nudc thanh vien su dung cac gia trithanh phan dong vj 
bgn cua Hydro va Oxy la 8-H, 8'*0 nham nhan bifit ngudn 
goc dja ly ctia tirng san phSm, dac biet !a nirac trai cay va 
rugu [2-7]. 

Hien nay, tren thi trudng Viet Nam cd rat nhieu cac loai 

~-rdc gid hen h?: Emait meeianh@ycihoo com 

tao nhap khau cd ngudn gdc chu yeu tir cac nudc nhu My, 
Nev/zealand va Trung Qudc vdi nhieu chting loai da dang va 
phong phu. Nhung co mot thuc trang la su thieu trung thuc 
ciia ngudi cung cap san pham da gay cho ngudi tieu diing 
ndi lo san pham khdng dam bao an toan. Do vay, viec xac 
dinh nguon goc san pham dang trd thanh van de thiet yeu 
trong thuang mai va mang tinh phap ly toan cau. 

ip thiA; iighiefli 

Xw ty mdu 

Nudc dugc chiet tir qua tao tuoi bang phuong phap chiet 
chan khdng - ddng lanh - da dugc chijng minh la phuong 
phap chiet nhanh, uu viet trong viec han che chiet dong thdi 
cac chat hiiu co lan mau [8, 9]. Phuong phap nay duac thuc 
hien tai phong thi nghiem thiiy van dong vi dua tren hudng 
din cua ban TECHDOC 1783 v^ "Cac phugng phap hd trg 
ISy mSu va chuan bi mlu cho phan tich dong vi va hat nhan" 
do IAEA ban hanh [10]. Dl chiSt nudc tii' mau, mlu duac 
can til' 2-5 g vao lo thuy tinh, phii len be mat mau mot lap 
bdng thiiy tinh, ghi nhan va dua vao ddng da, sau do tien 
hanh chiet chan khdng. 
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Abstract: 

This study aims at the development of a cryogenic 
vacuum extraction method for extracting water in apple 
following the determination of stable isotope composition 
of hydrogen (5̂ H) and oxygen (8'^0) of water in apple 
from the United State and New Zealand using a laser 
LWIA - 24D - Los Gatos spectrometer for tracing the 
geographical origin of products. Results of extracting 
- weighing and checking t-test at the significance level 
a=5% and p<O.OS showed that the extraction method 
functioned stably, the amount of water collected ensured 
no fractionation of deuterium and oxygen-18, there are 
no statistical difference between the mean values of water 
amount collected from different extraction batches of the 
same sample. The standard deviation among extraction 
batches less than or equal to 0.03 (g). The analytical 
results on laser spectroscopy showed that the stability 
and reliability met the manufacturers' criteria for the 
analysis of isotopic composition 8̂ H and 6'̂ 0 with the 
standard deviation of all samples he less than 0.3%o 
and standard errors less than 0.3%n. The results of the 
stable isotope analysis of water in apple samples from 
the US and New Zealand showed the difference in the 
composition of hydrogen and oxygen in apple's water 
so that it is believed that there is a basis to support the 
assessment of the authenticity of the products. 

Keywords: apple, geographical origin, isotopic 
composition 5̂ H and 6'*0, laser spectrometer. 

Classification number: 2.4 

Phdn tich tnau 

Phan tich thanh phan ddng vi bfin §̂ H va 6'^0 dugc thuc 
hien tren thiSt bi phd ke hap thu lazer LWIA - 24D. Mlu 
nudc dugc dua vao budng hoa hai qua he bom mau tu ddng, 
sau do hai nudc di vao budng quang hoc cd mdi trudng chan 
klidng cao. Diot lazer tao ra tia blrc xa cd budc sdng gan 
viing quang pho tia hdng ngoai di qua hai nudc trong budng 
quang hoc. Cac guong phan xa cao trong budng quang hoc 
thu nhan nhung photon lazer va tao hang nghin tia khac 
xuyen qua hai nudc de nang cao hieu suat xac dinh su hap 
thu anh sang cua cac ddng vi trong nudc. Cac tia sau khi ra 
khdi budng quang hoc, nhiing photon lazer con Iai dugc hdi 
tu thdng qua mdt thau kinh tren detector photon, tir dd xac 
djnh dugc su hap thu quang hoc thdng qua bo thu nhan va 
phan tich dU lieu, tai day su hap thu quang hge dugc chuyen 
thanh thanh phan ddng vi cua mau bang each so sanh vdi su 
hap thii cua chuan trong may dS biet gia tri ddng vi. Sau mdi 
mau do dac, hai nudc trong budng quang hoc dugc hiit ra 
bang bam hut chan khdng. Hieu ung nhd sau mdi lan phan 
tich dugc loai trir bang each bcrm phan tfch 3 Ian chuan bi 
trudc 3 Ian phan tich lay gia tri 

Tinh todn kit qud do dong vi trong mdu 

Thanh phSn ddng vi bhn ciia hydro 6̂ H va oxy S'̂ 'O la ty 
sd gura ddng vi nang va ddng vi nhe trong mau so vdi ty sd 
chuan bieu thi bang gia tn 5%o nhu sau 

gNg ^ (•Ĵ  -1) XIOOO 

Trong do, N la sd khdi ciia ddng vi nang ciia nguyen td E 
(H hoac O), R̂ ^̂  la ty sd cua ddng vi nang so vdi ddng vi nhe 
(-H/'H hoac ' W * 0 ) trong mlu do, R̂ ^̂ ^ la ty sd ciia ddng 
vi nang vdi ddng vi nhe {'H/'H hoac 'W^O) trong mlu 
chuSnV-SMOW (Standard Mean Ocean Water - SMOW la 
mlu chuan do IAEA cung cap) 

Kel qua ua thao Iu0n 

Banh gid phuong phdp chiet chan khong - dong lanh 
dnh huong den thdnh phdn dong vi cua mdu dugc chiet 

D6 thuc hien danh gia nay, nhdm nghien cira da thuc 
hien phan tich mau nudc may tai phdng thi nghiem va so 
sanh gia tn 5̂ H va 5*̂ 0 ciia nudc may tai phdng thi nghiem 
trudc va sau qua trinh chiet chan khdng ddng lanh. Mau 
trudc khi chilt va mlu sau khi chiet dugc thuc hien phan 
tich thanh phhn ddng vi 5̂ H va §'*0 tren he phd ke lazer 
LWIA^24D 

Kgt qua phan tich dugc kiSm tra t-test vdi muc y nghia 
a=5%, p<0,05 cho thiy Ididng cd diu hieu thdng ke khac 
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nhau gitra gia trj 6'H, 8"0 ciia nuoc may trong phong thi 
nghiem li^ac chi6t va sau chiSt (Hnh I, hinh 2). Gia tri 
trung binh 5̂ H ciia mEu nuac truac va sau chigt ggn nhu 
giong nhau (-62,34%, cho mSu truoc chiSt va -62,32%o cho 
mau sau chiSt), tuang tu voi gid tri trung binh 6'"0 cua mSu 
nuoc truoc va sau chiSt (-9,67%o cho mSu truoc chiSt va 
-9,57%o cho mau sau chia) cung chi ra khong co su Idiac 
nhau cua cac gia tri truac va sau chiSt (bang 1, bang 2). 
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Hinh 1. So sanh gia trj d̂ H tru'6'c va sau qua trinh chiet mlu chan 
khong -dong lanh. 

Hinh 2. So sanh gia trj s'̂ O tru-ffC va sau qua trinh chiet mlu chan 
khong -ddng lanh. 

Bang 2. M6 ta thong ke gia tri 5"0 cOa nu'6c may tai phong thi 
nghiem tru-o-c va sau qua trinh chiet mlu chan khong - ddng lanh. 

Phfini vi phan tan 

Trung bloh (n =6) 

Sai so chuan 

Trung V, 

Do lech chuan 

iSial 

Gia Irj t toi ĥ in 

Gia tri loi Ihieu 

Gia tn t6i da 

"n-ttdc chiet 5'"0 

-9,67 [%o] 

0,12 

-9,81 [%a] 

0,06 

-0,81 

2,77 

-9,91 [%.] 

-9,33 [%o] 

Sau chiet 5 " 0 

-9,57 [%,] 

0,06 

-9,59 [%<,] 

0,03 

-9,70 [%«] 

-9 43 [%.,] 

Nhu vay, ket qua phan tich va danh gia thdng ke cho 
thay, phircnig phap chiet chan khdng - ddng lanh khdng lam 
anh hudng den thanh phan ddng vi cua mau dugc chiet. 

Khdo sdt, ddnh gid khd ndng tdch nu&c tii- qud tdo 
ciia phuong phdp chiet chdn khdng - dong lanh 

Dua theo hudng d§n ciia IAEA [10], 15 mau tao tuai 
duac tien hanh theo dung quy trinh chiet chan khdng - ddng 
lanh de tinh lugng nudc thu dugc khi chiet 2 (g) mau tao 
tuoi va do dn dinh cua qua trinh chiet. Ket qua chiet - can 
va kiem tra t-test vdi mdc y nghia a=5%, p<0,05 cho thay 
khdng cd dau hieu thdng ke chi ra su khac nhau cua Iugng 
nudc thu dugc tir cac lan chiet khac nhau vdi cac gia tri 
trung binh cua lugng nudc thu dugc tu nhieu Ian chiet khac 
nhau cua ciing mot loai mau gan nhu khdng cd su khac biet 
vdi do lech chuan nhd han hoac bang 0,03 g. Tir ket qua nay 
ta cd the ket luan phuang phap chiet dn dinh, lugng nudc 
thu dugc dam bao cho phan tich ty sd ddng vi ben {bang 3). 

Bang 3. Ket qua danh gia lu'O'ng nwiyc thu 6iro>c va on djnh cCia 
phu'O'ng phap chiet. 

Lo^i tao *(E) * ( i ) 

Bang 1. IVI6 ta thong ke 
nghif m trudc va sau quc 

Ph^m vi phan t in 

Tning binh (n=6) 

Sai so chuan 

T r u n g . , 

Dp lech chuan 

tSlat 

Gia tri t l6i han 

Gia tn t6i ihiSu 

Gia IT) t6i da 

gia tri 6̂H 
trinh chiet 

cua 
mau 

TrinVc chi^t 5^H 

-62,34 [%dl 

0,13 

-62,53 [%o] 

0,16 

-0,081 

2.245 

-63,32 [?6o] 

-61,17 [%o] 

nu'O'C may ta 
chankhong-

phong tht 
dong lanh. 

Sau chiet 5^H 

-62,32 [%«] 

0,16 

-62,32 [&] 

-63,38 I&I 

-61,43 [%o] 

Tao Rose newze 1 

Tao Rose newze 2 

Tao Rose newze 3 

Tao Rose newze 4 

Tao Rose newze 5 

D$ lech chuan 

Tao Gala USA 1 

Tao Gala USA 2 

Tao Gala USA 3 

!,33 

1,35 

1,35 

1,34 

0,01 

1,22 

1,17 

1,22 
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Tao Gala USA 4 

Tao Gala USA 5 

m.„..m.h*8) 

DO I^ch c h u S n 

Tao da 1 

Tao da 2 

Tao da 3 

Tao da 4 

Tio da 5 

•'•.™.si,in„(g) 

D9 Ifch chuan 

1,23 

1,23 

1,21 

0,03 

1,48 

1,47 

1,44 

1,48 

1,44 

1,46 

0,02 

Bang 5. Ket qua thuc hien kiem tra dp chinh xac ciia phep d 

1,22 

0,01 

1,21 

0,02 

Nghien ciru do chinh xdc cua phep phdn tich thtrc hien 
tren pho ke laser 

Theo TCVN 6910 1-6:2002 va tieu chuin qudc tg ISO 
5725 I-6'I994, hai thuat ngft do chum va dd dung dien ta 
do chinh xac cua phep phan tich [II]. Do do, de xac dinh 
do chinh xac cua phep do, nhdm nghien cicu da thuc hien 
phep do lap Iai vdi cac chuSn (STD 2C, STD 3C, STD 4C) 
va mau thi nghiem da dugc xac nh§n gia tri thanh phan ddng 
vi tai phdng thi nghiem thuy van ddng vi d Vien (Ao). Mdi 
mau do dugc lap Iai 6 Ian de tinh toan do chum dugc md ta 
bang dg lech chuan va dd dung dugc md ta bIng do chech 
bias cho phep phan tich. Cac mau truoc khi do dugc thuc 
hien qua trinh chuan bi mau do tuang tu' nhu mau thuc theo 
quy trinh chiet chan khdng - ddng lanh. Ket qua dat dugc 
(bang 4, bang 5) cho thay, dd lech chuan deu nhd hem 0,3%o 
ddi vdi phep do Ŝ H vanhd hem 0,I%o ddi vdi phep do S'̂ O. 
Dd chech bias ddi vdi cac phep do deu rat nhd, dat gia tri 
xung quanh ±1%. 

Bang 4. Kit qua thyc hien kiem tra do chinh xac cua phep do 5^H. 

STD2C STD3C S T D C Mlu song H6ng Mau Cat B^ 

TED mau S'Hvsmow ^flwrnOH' /^Hvsmvw S'Hvsmow i'Hvmow 
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2 

6lin 3 

han li'ch , 

5 

6 
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-122,94 
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S"Ovsmo«i 

M h C a l B a 

S"Oi'smoiv 

Do M chuan J»« 

Gia tn inag binh %n 

Cac gia tri gdc cua mau thuc hien kiem tra dd chinh xac deu 
da duac chung nhan bdi nha cung cap Los Gatos va IAEA vdi 
sai so tinh theo dp lech chuan +0,5%o vdi 5̂ H va +0,15%o vai 
S'̂ O, KSt qua hinh bay d bang 4 va bang 5 cho th4y, dd lech 
chuSn dat dugc Idn nhat ±0,13%o ddi vdi phep do gia tri 5̂ H 
va ±0,09 ddi vdi 8'^0. Tir cac ket qua kiSm tra do lech chuan 
va do chech bias, chimg ta cd the khang dinh do chinh xac 
cua phep phan tich khi thuc hien cac quy trinh chiet mau chan 
khdng -ddng lanh va phan tich tren he phd k^ lazer tai phong 
thi nghiem thuy van ddng vi. 

Nghien cuu dnh hudng cua dieu kien tron^ phong thi 
nghiem khi chudn bi mau den kit qua thdnh phan dong vi 

Nam m§u tao dugc chuan bi trong dieu kien phdng thi 
nghiem vdi nhiet dd dao dgng trong khoang 21 dSn 23''C, do 
lira khoang 60% va 5 mhi tao dugc chuin bl trong budng sach 
hiit chan khdng. Cac mlu tao duac chuan bi tir cimg I qua 
tao duoc mua tir ciia hang, dugc chiSt nudc va gia tri ddng vi 
Ŝ H va 8'^0. KSt qua do dugc tinh toan va kiem dinh t-test vdi 
muc y nghla a=5%, p<0,05 va trinh bay d hinh 3, hinh 4 cho 
thSy khdng co su khac nhau vk gia tri ty sd ddng vi khi cac 
mhi duac chuin bi trong ca 2 diSu kien mdi trudng 21 den 
23"C, dd km khoang 60% va budng sach hiit chan khdng nhu 
tren. Nhung trong dihu kiSn chan khdng ket qua cd do chum tdt 
hon. Do vay, khi chuin bi mlu ludn chgn di§u kien phong thi 
nghiem cd dilu hda kilm soat nhiet do va do am hoac budng 
sach dugc hut chan khdng. 

9 

Hinh 3. So sanh gia trj thanh phan dong vj 6=hj cua mau nu-ô c 
chiet trong hai dieu kien moi tru'O'ng chuan bj mau khac nhau. 

IbNoS^SiViaNani - '^— 
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Hinh 4. So sanh gia trj ty so dong vi 8 *̂0 cua mlu nudc chiet 
trong hai dieu kien moi truo-ng chuan bj mlu khac nhau. 

Nghien cicu su dnh hir&ng cua thoi gian chiet mdu din 
gid tri dong vi 

De thuc hien kiem tra nay, nhdm nghien cicu da chuan bj 
cac mau tao theo dung quy trinh nghien cim va chiet trong 
cac khoang thdi gian khac nhau, lan lugt la 30, 45, 60, 90, 
120, 150 phiit. Theo cac nghien cuu [9, 12, 13] va diJ lieu 
thuc nghiem tai Phdng thi nghiem thuy van ddng vi ve ung 
dung chiet nudc bang ky thuat chan khdng - ddng lanh cho 
phan tich ddng vi ben klidng can phai dat 100% do thu hdi 
nudc de thu dugc mau nudc khdng phan tach ddng vi ma chi 
can tim duac thdi gian tdi thieu cho qua trinh chiet de mau 
dat dugc gia tri dn dinh. Ddi vdi mdi loai mau khac nhau se 
cd mot thdi gian tdi thieu khac nJiau, vi du nhu trong nghien 
cuu ciia Adam G. West va cdng sir (2006) thdi gian tdi thieu 
chilt nudc tir than cay dao dgng trong klioang tir 60 phiit 
ddn 75 phiit cho 3 loai than cay khac nhau: cay A. Altissima 
{75 phut), cay P. eduhs {60 phtit), cay J. osteosperma {60 
phiit). Trong nghien cim tren he chiet tai Phdng thi nghiem 
thiiy van ddng vi thoi gian tdi thieu cho dn dinh ddng vi la 
90 phiit ddi vdi 5̂ H va 60 phut ddi vdi S'̂ 0 (hinh 5 va hinh 
6). Do dd, dua tren ket qua thuc nghiem va tai lieu hudng 
din cua IAEA, nhdm nghien ciru lua chgn thdi gian chiet 
mlu nudc tu qua tao cho nghien cihi la 2 gid cho ca hai loai 
ddng vi Hydro va Oxy. 
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Hinh 6. Ket qua gia trj ty so dong vj S'̂ O trong mlu tao chiet chan 
khong - ddng lanh theo thdi gian. 

Khdo sdt do on dinh ciia phep do nu&c tdch tir tdo tren 
mdy lazer 

Viec phan tich gia tri 5̂ H va S'̂ O ciia 5 ioai mau tao 
khac nhau dugc thuc hien cho nhien cuu nay, mdi mau dugc 
thuc hien chiet va phan tich 6 Ian. Cac ket qua dugc trinh 
bay trong bang 6 va bang 7. Ket qua phan tich tren he quang 
phd hap thu lazer va danh gia thdng ke cho thay ddi vdi ca 
5 loai mau, sir bien thien gia tri ty sd ddng vi rat nhd giira 
cac litn do vdi phuong sai trong khoang tir 0,01 den 0,04. 
Do lech chuan ciia phep phan tich thanh phan ddng vi S'̂ O 
trong cac mhi deu nhd hon 0,1 %o vdi sai sd chuan nhd hem 
0,1%o. Ket qua phan tich gia tri 5-H cung chi ra su bien thien 
gia tri ty sd ddng vi rat nhd giira cac Ian do vdi phuong sai 
trong khoang tir 0,01 ddn 0,04. Dp lech chuan ciia cac mlu 
deu nhd hon 0,3%io vdi cac sai sd chuan ciing nhd hon 0,3%o. 
Kfit qua nay cho thSy, do dn dinh va do tin cay ciia phep 
phan tich nudc chiet tao tren phd ke lazer dat yeu cau theo 
cac tieu chuan IAEA va phis hgp vdi cac nghien cii'u da cdng 
bd tren the gidi [14]. 

Bang 6. Ket qua phan tich gia tr| Ŝ H ciia mot so loai tao. 
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Th&t gian chiit (pht'il) 

Hinh 5. Ket qua gia trj ty sd dong vj 5'H trong mau tao chiet chan 
khong - dong lanh theo thdi gian. 
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0,20 

-113,59 

0,04 

-0,08 

RED USA 

S^Hvsmow 

%« 
-97,65 

-97,42 

-9738 

-97,37 

-97,40 

-97,26 

0,13 

-97,41 

0,02 

0,05 

Taoda 

S^Hvsiiww 
%0 

-73.38 

-73,37 

-73,40 

-73,21 

-73,67 

-73,64 

0,18 

-73,45 

0.03 

0,07 

Newzeland 

S'Uvsnww 

%0 

-54,52 

-54,60 

-54,62 

-54,59 

-54,53 

-54,52 

0,04 

-54,56 

0,00 

0,02 

glN^oSdSiViet Nam " < ' ' - - 40 
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SSlSn 
phan tich 

1 

2 

3 

4 

5 

6 

Do lech chuan 
%0 

Gia tn tru 
binh %- "• 
Sai so chuan %u 

-16,04 

-16,06 

-15,98 

-15,93 

-16,15 

-15,95 

0,08 

-16,02 

0,03 

-13,58 -1 

-13,56 -1 

-13,48 

-13,51 

-13,59 

-13,63 

0,05 0 

-13,56 

0.02 0 

Bang 7. Ket qua phan tich gia tri 5'°0 ciia mot so loai tao. 

Gala USA RED USA Tao da 1 ^ " " 
Newze 

Ten mau 
d"'Ovsnww S"'Ovsmow d'"Ovsmow S"Ovsmow 
%<t %9 %o %, 

-9,78 

-9,65 

-9,66 

-9.68 

-9,69 

-9,63 

0,05 

-9,68 

0,02 

Cac ket qua phan tich S'H va S'̂ O cua cac loai mau tao 
tir cac vimg dja ly khac nhau nhu tao tir My va Newzland 
cho thay cd su khac nhau ro ret ve gia tri ciia cac thanh phan 
ddng vi theo cac vung dja ly khac nhau. Day la co sd khoa 
hoc cho viec xac thuc ngudn gdc dia Iy ciia san pham 

K^tluan 

Vdi muc tieu nghien cuu xay dung phuang phap phan 
tich thanh phan ddng vi ben cua Hydro 5̂ H va Oxy S'̂ O 
trong nudc tao tuoi de hd trg xac thuc ngudn gdc dia ly cua 
san pham tao nhap khau, nhdm nghien ciiu da xay dung 
dugc phuang phap xu ly chiet chan khdng - ddng lanh trong 
2 gid, phil hop vdi dieu kien phdng thi nghiem de chiet nudc 
tir qua tao tuoi cho phan tich thanh phan ddng vi 5̂ H va 5'^0 
su dung he phd ke hap thu lazer LWIA - 24D. Kel qua phan 
tich thanh phan ddng vi ben ciia nguyen td Hydro, Oxy tren 
he phd ke hap thu lazer LW(A - 24D cho thay, phuong phap 
chiet dn dinh, nudc chiet thu dugc khdng bi phan tach ddng 
vi, dam bao cho phan tich ty sd ddng vi ben. 

Ket qua phan tich tren he phd ke lazer cho thay, do lech 
chuan dat dugc Idn nhat la ±0,13%o ddi vdi phep do gia tri 
§-H va ±0,09%o ddi vdi 5'^0 Do chech bias ddi vdi cac 
phep do deu rat nhd, dat gia tn xung quanh ±1%. 

Cac ket qua phdn tich S'H va 6'^0 ciia nudc trong 
cac mau tao tir cac viing dia ly khac nhau nhu tir My, tir 
Newzland cho thay cd su khac nhau ro ret ve gia tn thanh 
phan ddng vi. Day la ca sd khoa hoc de hd trg cac nha quan 
Iy thi trudng xac thuc ngudn gdc dia ly cac san pham tao 
nhap khau dua tren thanh phan ddng vi ben trong nudc tao. 

1016iM m 

Nhdm nghien ciru chan thanh cam an su hd trg cua cac 
ddng nghiep trong qua trinh thuc hien cac thi nghiem tai 
Vien Khoa hoc va Ky thuat hat nhan. Nghien ciru nay dugc 
thuc hien tir su hd trg cua de tai thugc Bd Khoa hge va Cdng 
nghe. Nghien ciru sinh dugc hd trg bdi chuang trinh hge 
bdng dao lao tien s7 trong nudc cua Quy Ddi mdi sang tao 
Vingroup. 
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