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Nghién ciru phwong phap phan tich dong vi bén
trong nwéc qua tao sit dung h¢ phén tich phé ké lazer
dé hd trg xac thwe nguon goc dia Iy cdia san pham
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Tom dit:

Nghién ctru nay ¢6 muc dich xdy dyng phuong phip chiét nude qué t4o bing ky thust chan khéng - dﬁng lanh va
phan tich thanh phal\ adng vi bén §7H va 5"’0 trong nude qua tdo tir Vly va Newzeland trén h¢ pho ké lazer LWIA
- 24D - Los Gatos nhiim h trg danh gis ngubn gbc dia Iy cua san phim. Két qui chiét - cin va kim tra t-test véi
miic ¥ nghia a=5% va p<0,05 cho rhéy, phuong phap chiét 6n dinh, lrgng nuée thu dirge dim bde cho phén tich
thanh phin dong vi bén vi khéng ¢6 dau higu lhung ké chi ra sir khic nhau giia cdc gi4 tri trung binh cia lwong
nuée thu dirge tir nhidu 1An chiét khic nhau cia cﬁng mt logi miu véi dp léch chuén nhé hom hoic bing 0,03 (g).
Két qua phan tich cic thinh phﬁn ddng vi  trong mAu nuéc qua tho cho thiy db &n dinh va d§ tin chy dat yéu ciu
theo (iéu chuan ciia nha sin xudt dua ra d6i voi phép phén tich thianh phin dong vi 52H va "0 véi dj léch chudn
cita cdc mhu déu nho hon 0,3%. véi cac sai sb chuan cing nho hon 0, 3%0 C.’xc két qui phﬁn tich thanh phﬁn dbng vi
bén trung nu'(rc miu tdo cia My, Newzeland cho thay ¢6 sir khic bigt vé ty sb adng vi bén, day 13 co s & hd trg ‘éc

thuc ngubn gbc dia 1y sin phim.

Tir khéa: ngubn gbc dja Iy, phé ké lazer, tao, thanh phan déng vi 5'H va §'°0.

Chi s6 phan loai; 2.4

Mé dan

Péng vi bén 2H va *O d3 duge phat trién tro thanh cong
cu hiru ich cho qua trinh diéu tra quan hg cia ngudn nudc
véi thue vt dé nhan ra nguon nucrc thuc vit da su dung va
tra 197 cho cAu hoi vé nguon gbe mure khic nhau clia cic
thye vat & cdc ving mien khac nhau. Trong qua tr]nh quang
hnp ciia thye vat, nu6ce la ngu()n duy nhat cung cap hydro
dé quang hop, oxy duoc cac thue vit lay tir nhiéu m,uon
bao gdm oxy trong khi quycn CO, va nudc trong dat Do
44, thanh phin ddng vi H vi 'O cla nudc b trai cny hay
céc loai rau phan dnh thanh phin ddng vi ciia nude ngam va
nuée khi tugng tai mbi dia phuong [1].

Do dic tinh phy thugc cia mic d§ phén tach dong vi
trong nuéc vao nhiét dg, vi do va dléu kién ty nhién, Co
quan Nang luong nguyén tr quoc 1€ (IAEA) da tu van cho
cac nudc thanh vién sir dung cdc gid tr thanh phan dong vi
ben cua Hydro va Oxy la 3°H, 8'50 nhiim nhan biét nguon
gbc dia ly cua tirg san pham, dic biét a nudc trdi cdy va
ruou [2-7).

Hién nay, trén thy truomg Vidl Nam c6 vt nhieu cdc loai
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140 nhip khau cé ngudn goc chu yeu tir cac nude nhu My,
Newzealand va Trung Quéc vai nhidu ching logi da dang va

phong phi. } \lhu'nu cO mot thyre trang la sy thidu trung thyc
cua ngudi cung cdp san phim da gy cho ngudi tidu ding
ndi lo san phim khéng dam bao an toan. Do vay, é. xdc
dinh ngudn gdc sin pham dang trg thanh vin dé thiét yéu
trong thuong mai va mang tinh phap ly toan cau.

Phwrdng phap thuc nghiem

Xir [y mdn

Nuroe duge chiét tr qua tdo tuai bing phuong phap chiét
chan khong dong lanh - da duge chimg minh 13 phucmg
phap chiét nhanh, uu \/x¢( trong viéc han ché chiét dbng thei
cic chit hiru co 1n mAu (8, 9]. Phuong phip ndy duoc thuc
hién tai phong thi nghiém thay van abng vi dira trén huéng
dan cia ban TECHDOC 1783 vé “Céc phuong phép hb trg
15y mau va chusn bi miu cho phén tich ddng vi va hat nhan™
do 1AEA ban hanh [10). D& chiét nudce & miu, mdu duoc
cin ol 2-5 g vao lo thay tinh, phi Ién bé mit miu mot 16p
bong thiay tinh, ghi nhan va dua vao dong da, sau dé tién
banh chiét chan khéng.
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siract:

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 (3’H) and oxygen (3'*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
«=5% and p<0.05 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
lysis of i ition 6'H and §'*O with the
standard deviation of all samples be less than 0.3%o
and standard errors less than 0.3%a. 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,
composition 3’H and 3'*0, laser spectrometer.

Classification number: 2.4
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Phan tich miu

Phan tich thanh phan ddng vi bén 82H va §'%0 duge thyc
hién trén thiét b phd ké hép thy lazer LWIA - 24D, Mau
nirée duge dua vao bu(‘)ng héa hoi qua hé bom méu tir déng,
sau 46 hoi nuge dh vao budng quang hoc ¢6 md1 trudng chan
khéng cao. Didt lazer tao ra tia birc xa ¢ budc séng gin
viing quang, phb tia héng ngoar di qua hoi nude trong budng
quang hoc. Céc guong phan xa cao trong budng quang hoc
thu nhan nhiing photon lazer va tao hang nghin tia khac
xuyén qua hoi nude dé ning cao higu sudt xdc dinh sy hdp
thy anh séng cua cic ddng vj trong nude, Che tia sau khi ca
khoi budng quang hoc, nhitng photon lazer con lai duoc hoi
tu thong qua mt thau kinh trén detector photon, tir 6 x4c
dinh duge sy hip thy quang hoc théng qua b thu nhan va
phan tich dit liéu, 1ai day sy hip thu quang hoc dugc chuyén
thanh thanh phin ddng vi cta miu bing chch so sanh voi sy
hép thy cua chuén trong may da biét gid tr ddng vi. Sau mdi
méu do dac, hot nrde trong budng quang hoc dugc hit ra
béing bom hat chan khéng, Higu tmg nhé sau mi lan phan
tich duoc loai trir biing c4ch born phén tich 3 I4n chudn bj
truge 3 14n phén tich ldy gié trj

Tinh toin két qua do dong vj trong mau

Thanh phin ddng vi bén ctia hydro 8?H va oxy 80 1 ty
s grita ddng vi nang va déng vi nhe trong mAu so vdi ty sb
chufin biéu thj bing gié tr 8% nhur sau

BNE=("

1) X 1000

Trong d6, N 1a s6 khéi ciia ddng vi ning clia nguyén t6 E
(Hhodc O),R ; laty séclia dSng vi nng so vdi déng vinhe
(*H/'H hotic SO/*0) trong mAu do, R, 14 ty 56 cua déng
vi nang vé1 déng vi nhg (2H/H hodc '*0/0) trong mdu
chudn V-SMOW (Standard Mean Ocean Water - SMOW la
miu chudn do IAEA cung cp)

Két gua va thao luan

Dinh gid phieong phdp chiét chén khéng - dong lanh
danh hwong aén thinh phin dzing vi ciia man dwgc chiét

Pé thyc hién danh gid nay, nhém nghién ctru da thuc
hién phén tich mau nude may tai phong thi nghiém va so
sanh gid tr 8°H va §"*0 cua nudc méy tai phong thi nghigm
trude vA sau qué trinh chiét chan khéng déng lanh. Mdu
trude kb chiét va miu sau khi chiét duge thyc hién phan
tich thanh phén ddng v 8H v 850 wén hé phd ké lazer
LWIA - 24D

Két qua phan tich duge kiém tra t-test véi mirc ¥ nghia
w=5%, p<0,05 cho thdy khéng cé dau méu thong ké khac
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nhau gitra g1 (rf 8°H, 80 cia nuée may trong phdng thi
nghiém truée chidt va sau chit (hinh 1, hinh 2). Gid tri
trung binh 8°H ctia miu nuée trude va sau chiét gin nhu
gwng nhau (-62,34%, cho miu truée chiét va -62.32% cho
mau sau chlet), trong tr voi gid tri trung binh §0 cia miu
nuée truée va sau chidt (-9,67% cho miu tarde chiét va
-9,57%o cho miu sau chiét) ciing chi ra khéng cé sir khac
nbau clia cic gia tri rrée va sau chidt (bang 1, bang 2).
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£ 815
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Truée chbt Sau chibt

Hinh 1. So sanh gia tr] §H trwéc va sau qua trinh chiét m3u chan
khang - déng lanh.
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5180 [%a)
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Truée cnict

Hinh 2. So sanh gié tr| 5"0 trwdc va sau qué trinh chiét mau chan
khang - déng fanh.

Bang 1. Mb ta théng ké gia trj ' clla nwéc may tai phong thf
nghiém truéc va sau qua trinh chiét mau chén khéng - dong lanh.

Pham vi phin 140

62,34 %] 62,32 [%o]

Tmng inh (n=6)

Sai s chudn 0.3 0,16

Trung vi 62,53 (%) 62,32 (%)

B9 )éch chain 0,16 0.19

tSiat -0,081

Gré tri t 161 han 2,245

Gid 1 61 thién 63,32 (%0 63,38 [%])
61,17 [%) 61,43 [%)

Gid try 161 da

&'32325:%& Ny 62031 3.2020

Bing 2. M6 ta théng ké gla trj 30 cua nwéc may tal phong thi
nghlém trvée va sau qua trinh chidt mau chan khéng - dong lanh.

Pham vl | phin tin Trute chitt 80 Sau chit 80
Trung binh (n =6) 9,67 [%a) o 9,57 %)

Sai s6 chudn 0,12 ) 0,06

Trong vi -9.81 (%) 0,59 [%is]

D6 léch chuan 0,06 0.02

1Sl -0.81

Gis 1 116 han 277

Gid tri 11 thidu -9.91 [%] 9,70 [%]

Gid (1 (b1 da 933 [‘};] -9 43 [%a]

Nhur vy, két qua phén tich va danh gid théng ké cho
thay, phuong phép chiét chin khong - dong lanb kl\ong lam
anh huéng dén thanh phin déng vi coa miu dugc chidt.

Khao sét, dinh gid khd ndng tdch nwée tir qué tio
ciia phuong phip chiét chin khong - dong lanh

Dua theo hudmg din ciia [AEA [lO] 15 mau tho tuoi
duoc tién hanh theo diing quy trinh chiét chan khong - ddng
lanh dé lmh luong nude thu duge khi chiét 2 (g) mdu tdo
tuoi va do bn dinh caa qud trinh chidt, Két qua chiét - can
va kidm tra t-test véi mic y nghia a=5%, p<0,05 cho thiy
khéng c6 dau hiéu lht‘ma ké chi ra sir khae nhau cia lugng
nude thu duge fir cac 13n chiét khdc nhau véi cac gxa tri
trung binh cba lugng nuée thu duqc 1ir nhidu lan chiét khac
nhau ctia cing mdt loai miu gan nhu khéng cé swr khde biét
v6i g 1éch chudn nhé hon hoac bang 0,03 g. Tir két qua nay
ta c6 thé két lugn phuong phap chiét én dinh, lugng mrée
thu dugc dam bio cho phan tich ty s6 dong vi bén (bang 3).
Bang 3. Két qua danh gia lveng nwoc thu dwge va on dinh cda
phuong phap chiét.

Lozl tho ™ (8) m. (8 L
TioRosenewze | 1,33 kl.sz 133
Tio Rosenewze 2 1,35 1,33 135
Tio Rose newze 3 1.32 135 133
Tio Rosc newzed 134 133 135
Tio Rose newzeS 1,35 134 132
e vion (8) 134 133 1,34
D3 I§ch chuan 0,01 0,01 0,01
Téo Gala USA | 122 123 118
Téo Gala USA 2 117 1.22 B
Tio Gala USA 3 1.22 1.2) 123
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Tao Gala USA 4

123 1,20 121
Tio Galz USA 5 123 122 1,20
LN ) 1,21 1,22 121
D§ léch chudn 0,03 0,01 0,02
Tiodd | 148 147 1.44
Téo dd 2 147 145 1,44
Téoda3 1,44 1,47 145
Thodd 4 148 144 147
Thodi 5 144 147 147
g (8 1,46 1.46 1.45.
B§ lgch chuin 0,02 0,01 0,02

Ngluen ctru dj chinh xdc cia phép phan tich thirc hién
trén pho ké laser

Theo TCVN 6910 1-6:2002 v tidu chuin quéc té ISO
5725 1-6:1994, hai thuat ngfr 46 chum va dd ding dién ta
45 chinh xac cia phép phan tich [11). Do dé, dé xdc djnh
46 chinh x4c ciia phép do, nhém nghién ctru d2 thuc hién
phép do 1p lai vai cic chudn (STD 2C, STD 3C, STD 4C)
va mAu thi nghiém d& duge xac nhén gia tr thinh phin ddng
vj tai phong thi nghiém thiy vin @dng vi & Vién (Ao). Mai
méu do duoc Kip lai 6 1an ¢ tinh toan 45 chum duge mb ta
bang d6 1éch chuln v 6 ding dugc mé ta bing do chéch
bias cho phép phén tich. Cac mBu trude khi do duge thuc
hién qué trinh chudn by mAu do tuong tu nhu mAu thye theo
quy trinh chiét chan khong - dong lanh. Két qua dat duge
(bang 4, bang 5) cho thiy, dé 1&ch chun d&u nhé hon 0,3%
461 v6i phép do 82H va nho hom 0,1% i véi phép do 5'*0.
Db chéch bias db1 véi cée phép do déu rit nho, dat gia trj
xung quanh x1%.

Bing 4. Két qua thyc hign Kiém tra d¢ chinh xac ciia phép 6o 62H.

STDIC  STD3C  STD4C  MiusiagHing  MiuCitBi
Tén miu SHrsmow  PHwmow  FHrsmos  8limow PHrsmom
% % % % %
1320 91,56 51,65 4159 1470
-39 5152 5153 181 1485
O W s e 14
APV I K B IR 149
1300 9747 BN 4154 1387
7T YR I K K 4
013 (g 010 011 010
<1310 9146 Si64 6160 1482
Gibin ghe %o 1330 920 A8 e Mg
Bochéchbas% 016 07 008 ol 412
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Bang 5. Két qua thisc hién kidm tra dé chinh xéc ciia phép do 570,

SO STDXC  STDC MiosiogHieg  MiuCitBd

Tianle Poume  POome POnmw POssor POweox
% % % % %
[T 1338 1% K m
26 B 40 90 219
Shiin 36 RVE B £ 208
L R 1 1336 0 406 2
S 16 B3 28 29 22
(] a8 24 29
Diliheiubnde Q01 00 066 065 gt
1625 8% 8 894 Er )

1624 L ] Wi Wi
036 -02 1 13 A%

Céc gia tr) gbc cia mau thue hién kiém tra dd chinh xac déu
d3 duoc chimg nhén béi nha cung cdp Los Gatos v IAEA véi
sai sb tinh theo d¢ léch chudn +0,5%o vo1 8H va £0,15% véi
§"%0. Két qua trioh bay ¢ bang 4 v bing 5 cho thdy, d6 léch
chuén dat duge 16n nht £0,13%. dé1 vé1 phép do gia trj 5H
va 0,09 ddi véi 50, Tir chc két qua kiém tra dé léch chudn
va d§ chéch bias, ching ta c¢6 thé khing dinh d chmh xée
ciia phép phan tich khi thuc hién céc quy trinh chiét mdu chan
khdng -dong lanh va phén tich trén hé phé ké lazer tai phong
thi nghi¢m thiy viin ddng vi.

Nghién ciiu dnh hmfng ciia didu hign trong phr)ng i
nghiém khi chudn bj miu dén két qué thanh phan dong vi

Nam miu tho duge chudn bj trong digu ki¢n phong thi
nghigm vé1 nhnét dd dao ddng trong khoing 21 dén 23°C, db
4m khoang 60% va 5 mau to duoc chudn by trong budng sach
hat chin khang. Cdc mau tho duoce chudn bi tir cing 1 quéd
téo duoc mua i cira hang, duge chiét nude vé gif tri ddng vi
57H va 50, Két qua do dugc tinh todn va kiém dinh t-test voi
mire y nghia 0=5%, p<0,05 va (rmh bay & hmh 3, hinh 4 cho
(hay khéng c6 sy khac nhau vé 81 trj ty 56 déng vi khi cic
mau duoe chuén by trong ca 2 dleu kign méi truong 21 dén
23°C, 49 4m khoang 60% v budng sach hat chan khéng nhu
trén. Nhung trong diéu kign chan khéng két qua 6 6 chum tht
hon. Do vy, khi chuén bj m3u luén chon dwu kién phong thi
nghigm c6 diéu hoa kiém soat nhiét d6 va dé dm hodc budng
sach dugce hut chén khong.

¥ 73z

é‘ -73.14

s 73,18

=73.18

<73.20

“73.22

“72.24

-73.26

~73.28

-73,20

I

=2

©rdu kién chin khono

Didu kogn phong Il nghm

Hinh 3. So sanh glé trj thanh phan dong vj 6H cha miu nuéc
chiét trong hai dieu kign moi truding chuan bj mau khac nhau.
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Du kipn phong thi nghiem  Dxdu kién chin khing

Hinh 4. So sanh gla tri ty s6 déng vi 5"0 ca mau nudc chiét
trong hai diéu kién méi treromg chudn bj mau khac nhav.

Nghién ciru sie anh huedng ciia thoi gian chiét mén aén
gid tri dong vj

bé lhuc hién kiém tca ndy, nhém nghién ciru ¢ chuan bj
cic miu téo theo ding quy trinh nghxen clru va chidt trong
cac khoang théi gian khac nhau, 1an lugt 1a 30, 45, 60, 90,
120, 150 phut. Theo cac nghién ciru [9, 12, 13] va dir lidu
thuc nghim tai Phong thi nghigm thay van ddng vi vé img
dung chiét nude bing ky thudt chan khéng - dong lanh cho
phan tich ddng vj bén khong cin phai dat 100% d6 thu hdj
nucc dé thu duge mau nude khong phan tach dong vima chi
can tim duoc thoi gian t8i thidu cho qué trinh chiét 4& miu
dat dugc gia trj én dinh. Di vé1 mdi loai mau khac nhau s&
¢6 mét thai gian 181 thiéu khac nhau, vi dy nhu trong nghién
ciru cia Adam G. West va cong sy (2006) thai gian téi thidu
chiét nudc tir than ciy dao déng trong khoang tir 60 phut
dén 75 phiit cho 3 logi thén cay khac nhau: cay A. Altissima
(75 phut), cdy P. edulis (60 phut), cdy J. osteosperma (60
phut). Trong nghién ciru trén h§ chiét tai Phong thi nghiém
thily van ddng vi thoi gian tdi thiéu cho n dinh ddng vi 14
90 phut déi vai 82H va 60 phat déi vai §'°0 (hinh S va hinh
6). Do do, dua trén két qua thye nghiém va tai héu hudng
dan cia IAEA, nhém nghién ciru lya chon théi gian chiét
mau nude U qua tao cho nghién ciru 14 2 gid cho ca hai loai
ddng vi Hydro va Oxy.

Eno

0 30 &0 9
Thon gian chiét (phig)

120 150 180

Hinh 5. Két qua gié trj ty s& dong vi 52H trong mau to chiét chan
khong - déng lanh theo théi gian.
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Hinh 6. Két qua giA tr| ty s6 ddng vj 3"0 trong mau tdo chiét chan
khéng - ddng lanh theo thl glan.

Khio sit dp én dinh ciia phép do nuic tich tir tdo trén
mdy lazer

Viéc phan tich gia tri §°H va 80 cua 5 logi mAu tio
khac nhau dugc thye hién cho nhién ctru nay, méi mau duge
thye hién chiét va phan tich 6 Jan. Cac két qua dugc trinh
bay trong bang 6 va bang 7. Két qua phin tich trén he quang
phé hap l]l\.l lazer va danh gia thong ke cho lhéy dbi vén ch
5 loar mau, sy bién thién gia trj ty sb déng vi rat nho gita
céc lan do véi phuong sai trong khoang tir 0,01 dén 0,04.
B§ Kéch chuén cua phép phan tich thanh phan dong vi §"%0
trong cac miu déu nhé hon 0,1%o vén sai s6 chuén nho hon
0,1%. Két qua phan u'ch gid tej 8*H cing chi ra su bién thién
gia tri ty s6 ddng vi rdt nhé gilta cic 1an do véi phuong san
trong khoang tir 0,01 dén 0,04. D6 léch chudn ctia cac mdu
déu nho hon 0,3%a véi cac sai s6 chudn ciing nho hon 0,3%o.
Két qua nay cho thay, 43 6n dinh va dd tin cdy cua phép
phén tich nudc chiét tdo trén phéd ké lazer dat yéu chu theo
cdc tiéu chudn IAEA va phit hp véi cic nghién ciru di cang
bé trén thé gigi [14].

Bang 6. Két qua phan tich gi trj 5*H ctia mét s6 foai tao.

. GalaUSA RED USA  Tiod# Rase
Tén miu Newzeland
SHvsmow  SHvsmow  SHvsmow  &Hvomow
% % o
[ 113,58 97,65 7338 -54,52
2 n3e0 9742 7337 54,60
Sélin 3 333 9738 7340 5462
phin
tich 4 -113.89 297,37 -13.21 -54,59
SoaBm 9740 1367 454,53
6 .3 -97.26 7364 -54,52
Doléchchuan 5y 013 0,18 0,04
%
Gi i trung
binh te S35 9741 7345 54,56
Phuong sa 0.04 0,02 003 0.00
Sai 56 chuin % -0.08 0,05 0,07 0,02




Bang 7. Két qua phan tich gi tri 5'*0 cua mét s6 loai tdo.

GalaUSA RED USA  Tdodi Rose
. Newzeland
Tén min
34Ovsmow  5"Ovsmow & Ovsmow 51Ovsmow
%o % % Ko
T o604 -13.58 11,79 9,78
2 1606 -13,56 11,7 0,65
Sé1n 3 .58 -13.48 11,69 9,66
phantich 453 13,81 7 068
S 68 -13,59 1177 9,69
6 L1595 13,63 -11.80 -9.63
[l" lech chuan 4 g 0,05 0,04 0,08
G i trung.
bty -16.02 -13.56 11,78 -9,68
Sarsd chudn % 0,03 0,02 0,02 0.02

Che ké1 qua phan tich §°H va 550 cua cic logi miu tdo
(ir cac viing dja ly khac nhau nhu tao tir My va Newzland
cho thiy ¢6 su khic nhau rd rét vé gid rj ciia cac thanh phan
dong vi theo cic ving dia 1y khdc nhau. Day 1a co 50 khoa
hoe cho vige xac thyre ngubn gée dia 1y cia san pham

Hét luan

Vé6i myc tiéu nghién ciu xay dung phuong phip phan
tich thanh phan déng vi bén cua Hydro §°H va Oxy "0
trong nuée (40 tuoi dé ho trg xac thue ngudn goc dia ly coa
san pham tao nhap khau, nhém nghién ciru da xay dymg
dugc phuong phap xu Iy chiét chan khéng - déng lanh trong
2 gits, phit hop vén didu kién phong thi nghiém dé chiét nuéc
tlr qua 4o twoi cho phan tich thanh phin déng vi §H va 80
st dung hé pho ké hdp thy lazer LWIA - 24D, Két qua phan
tich thanh phan ddng vj bén ciia nguyén 18 Hydro, Oxy trén
hé pbd ké hap thu lazer LWIA - 24D cho thy, phuong phap
chiét dn dnh, nuéc chiét thu dugc khong bi phén tach dong
vi, dim bio cho phan tich ty s dng vi bén,

K&t qua phan tich trén hé phd ké lazer cho thay, dé léch
chufn dat duge 6n nhét 1a +0,13%, ddi véi pth do gia trj
8H va £0,09% dbi voi 8°0 D chéch bias ddi véi cde
phép do déu rdt nho, dat gia tr1 xung quanh £1%.

Céc két qua phin tich 8'H va 80 cla nudc trong
cac mdu tdo tir cac ving dia ly khdc nhau nhu wr My, tir
Newzland cho thiy c6 sy khac nhau & ru vé g1a tri thanh
phén déng vi. Dy la co s khoa hoc dé hd trg cac nha quan
Iy thy trudmg xac thye nguon goc dia ly cac san pham téo
nhap khau dya trén thanh phan déng vi bén trong nuéc 14o.
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Khoa hoc Ky thuat va Cong nghé

L61 CAm ON

Nhom nghién ciru chan thanh cam on su hd trg cua cac
déng nghiép trong qua trinh thuc hién cac thi nghiém tai
Vién Khoa hoc va Ky thudt hat nhdn. Nghién ciru nay duge
thyee hién tir sy hd tro cia dé tai thuge Bo Khoa hoe va Céng
nghé. Nghién clu sinh duge hd trg boi chwong trinh hoc
bdng dao tgo tién si trong nudc cua Quy Ddi méi sang tao
Vingroup.
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