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Phan tich vi chat dinh
dudng trong sita bang  cisimies
ICP-OES Avio 220 Max s oiiare?

tré em ma con ddi vai nguai 1on.
Vi vai trd guan trong ctia minh, stra 6 san dudi nhiéu hinh thire khac nhau: tudi,
dong hop (xtr ly nhiét cao), bot va cd déc. Dang sita dugc tiéu thu phd bién nhat
thay d6i tuy theo céc yéu t6 nhu dia ly, van hoa va khi hau.

Phéan tich cac chat dinh dudng trong sra la mét phan quan trong trong viéc
gidm s&t chat luong slra. Vi chéat dinh dudng cé thé c6 mat tu nhién hoadc
dugc bd sung dé tang cuong sira, dap Umg nhu cau cla thj trudong va, trong
mot s6 truong hop, cdc yéu cau quy dinh. Gidam sét cda co quan quan ly va
viéc bd sung bat budc céc chat dinh duGng ngay cang gia tang khi céc t6
chirc tim céch ngén chén suy dinh dudng hé théng va dam bdo rang sira
khong bi lam gid. Nguai tiéu dung ciling dang yéu cau giam sét vi chat dinh
dudng dé cai thién chat luong sra va chon céc san phdm dugc bé sung chat
dinh dudng thay vi cac san phdm khong duoc b6 sung trén thi truong.
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DGi véi cac nha san xuét sira, viéc kiém soat chét lugng ndi bo va
kha ndng giam st tir bén ngoai cung cap dong luc manh mé dé
nhanh chong, chinh xéc va dé dang theo dai cac chat dinh dudng
trong san phdm cla ho. Ngoai ra, cac hudng dan vé ghi nhan
dinh duéng cling yéu cau danh gid chinh xac céc chat dinh duéng
dé tuan thu quy dinh.

Quang phd phét xa nguyén tir plasma cdm ung (ICP-OES) thuong
duoc ua chudng trong maéi truong phan tich da nguyén t6 nho
kha nang phat hién phu hop véi phan tich dinh dutng, cung cap
pham vi dong Ién, thong luong phén tich da nguyén t6 nhanh va
diéu kién van hanh én dinh. Hé théng hap thu nguyén tir ngon Itra
(AAS), mac du tiét kiém chi phi, don gian va co6 téc do phan tich
timg nguyén t6 nhanh, van co thé 1a mot lua chon hap dan. Tuy
nhién, viéc do nhiéu nguyén t6 bang AAS ngon Ira yéu cau moi
méau phai dugc phan tich riéng 1é cho timg nguyén 6, diéu nay
lam maét di loi thé vé toc dd clia AAS ngon Itra déi véi phan tich da
nguyén to.

Nghién ctu nay tap trung vao viéc phan tich vi chat dinh dudng
trong nhiéu sén pham stia thuong mai khac nhau béang hé théng
ICP-OES lai Avio® 220 Max v&i qua trinh chudn bi mau st dung hé
théng phan hdly vi song Titan MPS™ cuia PerkinElmer.

Thyc nghiém
M4u va chuén bj mau

Céc mau sira dugce mua tlr céc cho dia phuong va duge chon dé
dai dién cho céc loai stra phé bién, & ca dang tuci va dang khong
dé héng. Cac méau phan tich bao gom céc phién ban sita nguyén
kem, it béo va khong béo cla sira tudi, sita co dac, sita dong hop
va sira bot, cng véi mau chuén NIST SRM 1549a Whole Milk
Powder. Cac nguyén t6 phan tich duoc chon la céc chéat dinh
dudng thudng cd trong sita va cac san pham tur sita.

Cac mau sira dugc chuén bj d€ phan tich bang phuong phap phén
hly kin bang vi séng vdi hé thdng Titan MPS clia PerkinElmer.
Phuong phap phan hdy, céc thong s6 méau va thudc thir dugc liét
ké trong Bang 1 va 2. Mau dugc céan va dét vao cac binh phan hay,
sau dé thém thudc thir va bat ky chat b6 sung nao. Cac mau va
thudc thir dé hd trong binh trong 10 phut d€ cho phép béat ky phan
Umng ban dau nao dién ra an toan trudc khi duge déng kin va dat
vao Titan MPS dé phan hiy. Sau khi qué trinh phan hiy hoan tét,
méau dugc chuyén ra khoi binh phan hdy bdng céch rira ba 1an
bang nudc khtrion (DI) vao céc lo mau dé phén tich.
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Bdng 1. Titan MPS Digestion Method.

Bdng 2. Digestion Information.

Parameter Volume

2.5 mL of HNO, (70%)
+ 7.5 mL deionized water

Reagents Used

Initial Sample Weight 19

Final Solution Volume (after dilution) 50 mL

Piéu kién dung cu

Té&t ca cac phan tich dugc thuc hién trén hé théng ICP-OES lai
Avio 220 Max. Cac nguyén t6 quan tdm va diéu kién van hanh
cUa thiét bi d€ phan tich cac méu sita duoc trinh bay trong Bang
3 va 4. Hé thdng dua mau tiéu chuan dugc st dung bao gdm bd
phun bang thiy tinh MEINHARD® va budng phun cyclonic thiy
tinh ¢é bd tach bot. DEi véi phan tich, mét pham vi tich hop tu
dong tir 0,1 dén 5 gidy dugc st dung cho mbi nguyén t6. Pham vi
réng nay cho phép may quang phd Avio 220 Max tu dong xac
dinh thai gian tich hop phu hop nhédt cho mdi nguyén t6: céc
nguyén t6 cé nong doé cao duoc doc trong thoi gian ngén hon,
trong khi cac nguyén t6 c6 néng dé thdp hon st dung thai gian
tich hop 1au hon (Hinh 1). Khé nang nay gidp giam thiéu thoi gian
phan tich méau va, két hop vdi luong tiéu thu khi argon théap (8 L/
phut), mang lai mét khoén tiét kiém dang ké khi xem xét chi phi
cla argon.
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Hinh1. The auto integration capability in Syngistix " for ICP software automatically determines
the most appropriate integration time for each element, minimizing sample analysis time.

Bdng 3. Avio 220 Max Hybrid Simultaneous ICP-OES Instrumental Parameters.

Value

Parameter

Nebulizer MEINHARD® Glass, Type K1 (Part No. NO777707)
Spray Chamber Baffled Glass Cyclonic (Part No. NO791352)
Sample Uptake Rate (mL/min) 1.0
RF Power (W) 1500
Nebulizer Gas (L/min) 0.70
Auxiliary Gas (L/min) 0.2
Plasma Gas (L/min) 8
Bdng 4. Method Parameters.
Wa\zﬁlr:e]r;gth P\Ilai:Tva Points In teAgL:'ta(;ion
per Peak Range (sec)
Ba 455.403 Radial 3 0.1-5
Ca 317.933 Radial 3 0.1-5
Fe 238.204 Axial 3 0.1-5
K 766.490 Radial 3 0.1-5
Mg 285.213 Radial 3 0.1-5
Na 589.592 Radial 3 0.1-5
P 178.221 Axial 3 0.1-5
181.975 Axial 3 0.1-5
Sr 407.771 Radial 3 0.1-5
n 206.200 Axial 3 0.1-5
Y (int Std) 371.029 Axial & Radial 3 0.1-5



Céc dung dich chuén lam viéc dugc chuén bi trong axit nitric 5%
(v/v) tr mét dung dich chuén da nguyén t6 va hai dung dich
chuén don nguyén t6 & céc nong do dugc liét ké trong Bang 5.
Céc dung dich chuén lam viéc duge chudn bi thanh hai dai dé
dam bdo d6 chinh xéc t6i da cho ca nguyén t6 & muc thap va
muc cao. Nong dé axit nitric cudi cung clia cac dung dich chuén
(5%) dugc chon dé phu hop véi néng do axit clia cac mau da
phan hdy va pha loang. Yttrium (Y) duoc thém vao tat ca cac

dung dich & murc 0,5 ppm lam ndi chuan.
Bdng 5. Calibration Standards.

Element Std 1 Std 2 Std 3 Std 4
(pglL) (ng/L) (mg/L) (mg/L)
Ba, Fe, Sr, Zn 50 100
Ca, K, Mg, Na, P S 1 10

Két qua va thao luan

Cho du ¢o su khac biét trong cac mau stra (ham lugng chéat béo,
d6 dac, hinh thic), hé thdng phan hdy Titan MPS cé thé x{ ly
méau mot céch don gian va nhanh chdng dé phan tich bang céch
str dung lugng thudc thir i thiéu, tiét kiém thoi gian dang ké so
véi cac phuong phap phan hiy binh hd ¢ dién. Tat ca mau phan
hly déu tao ra dung dich trong suét, diéu nay cho thdy qua trinh
phan hiy hoan toan.

DE xdc lap do chinh xac cla phuong phap, mau bot sita nguyén
chat NIST 1549a d& dugc phan tich va két qua duoc trinh bay
trong Bang 6. Day la méu thach thie nhat do ham lugng chat
béo cao va dang bét co dac cla nd. Tuy nhién, tat cé cac gia tri
thu dugc déu nédm trong khoang +10% so vd&i cac gia tri ching
nhan, cho thay do chinh xéc clia phuong phap va kha nang cua
ICP-OES Avio 220 Max trong viéc do luong su bién déi I6n clia
néng dé nguyén té trong mot 1an phan tich.

Bdng 6. Analysis of NIST 1549a Whole Milk Powder.

Experimental Certified
Ba 94

0.530 0.566

Ca 9203 8810 104
Fe* 1.72 1.8 95
K 11920 11920 100
Mg 845 892 95
Na 3185 3176 100

P 7128 7600 94

S 2239

Sr 2.04 2.14 95
Zn 33.7 33.8 100

* Reference value

Sau khi do chinh xac dugc thiét lap, cac mau stra khac duoc
phan tich va két qua duoc trinh bay trong Hinh 2. Nhu du
doan, nong dé nguyén 6 trong slra bot la cao nhat, tiép theo la
sifta dac, stta dong hop va sifa tuoi, cé néng dd nguyén t6 thap
nhat.

Diéu thu vi la ndbng doé nguyén t6 nhat quén trong moi loai mau
(tuc la stta dong hop, stra tuoi, stta co dac hodc sita bot), bat
k& ham lugng chat béo. Ngoai ra, céc loai sita dong hop chira
muc dinh dudng tuong duong vdi slta tuoi, cho thay rdng qua
trinh x(r ly nhiét cao cua sira dong hop (can thiét dé gitr cho
stta 6n dinh ma khoéng can lam lanh) khéng lam gidm chat
lugng dinh dudng. Phéan tich nay cling cho thay ly do tai sao
sta la mot nguodn thuc pham co gia tri: cac chat dinh dudng
nhu canxi, kali, magie va natri c6 mat & muc cao, cung véi
photpho va luu huynh.
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Hinh 2. Result s from analyses of milk samples (powdered milks in shades of blue; evaporated milks in shades of red; boxed milks in shades of green; fresh milks in shades of pink).
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DE danh gia bat ky anh hudng ma tran con lai nao tir cac mau
khéc nhau, tat cd cac mau sira co déc, dong hop va tuoi dugc bd
sung cac nguyén t6 & cac muc nhu trong Bang 7 trudc khi phan
hdy. Cac muc bd sung nay dai dién cho néng do trong dung dich
sau khi chuédn bi mau va hai cao hon néng dé clia cac mau sia
khong bé sung. Tiéu chi nay dam bao rdng muc bs sung cé y
nghia lién quan dén tin hiéu mau cho muc dich danh gia phan tich.
Céc méau sira bot khéng duge bé sung vi viée phan tich mau sita
bot NIST da chimg minh khéng cé anh hudng. Két qua thu hoi bo
sung xuét hién trong Hinh 3: tat céd déu ndm trong pham vi 10%
gid tri b& sung. Vdi khd nang phan hdy hiéu qua bang hé thdng
Titan MPS cung cap, khdng can phai khdp ma tran trén méi mau
dé dat dugc kha ndng phuc hoi dot bién tuyét voi.

Két luan

Cong trinh nay da chimg minh kha nang cda Avio 220 Max hybrid
lai ICP-OES phan tich déng tin cdy va hiéu qua nhiéu méau stta khac
nhau cho mét loat cac nguyén t6 trén moét pham vi nong do rong.
V&i khd nang md réng cdia minh, may quang phé Avio 220 Max
cung cap thong lugng mau da nguyén t6 16n hon khi so séanh vdéi
ngon Itra AA, dong thai cho phép phan tich don gidn céc nguyén to,
thudng la thach thire ddi vai ngon Itra AA, chang han nhu phét pho
va luu huynh.

Bdng 7. Pre-Digestion Spike Levels.

Element Spike Level Units
Ba 10 pg/L

Fe, St Zn 100 pg/L
Mg 5 mg/L
Na, S 15 mg/L
Ca, K, P 50 mg/L

Str dung hé thdng phan hdy vi song Titan MPS gilip don gian hoa
qué trinh chu&n bi mau déng thai ting thdng luong va nang suat
cho phong thi nghiém so véi phan hiy tdm nong hodc khéi nong.
Kha nang tiéu héa hoan toan cac méau gilp loai bd nhu cau phai
khdp ma tran chuén hiéu chudn, do do don gian hda qua trinh
phan tich.

Viéc str dung hé théng phén hiy Titan MPS dé chuén bj mau va
Avio 220 Max ICP-OES d€é phan tich la su két hop ly tudng dé
phéan tich nhanh chdéng, don gidn va chinh xac cac thanh phan
dinh dudng trong stra

Tai liéu tham khao

1. Spivey, Nick, “Analysis of Micronutrients in Milk by Flame
Atomic Absorption Using FAST Flame Sample Automation
for Increased Sample Throughput”, Application Note,
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Figure 3. Spike recoveries in milk samples (evaporated milks in shades of red; boxed milks in shades of green; fresh milks in shades of pink).




Vat tu tiéu hao str dung

Avio 220 Max ICP-OES Titan MPS Digestion System
Component Part Number Component Part Number

Red/Red PVC Pump Tubing 09908585 Consumables Kit for Standard 75 mL Digestion Vessels N3132000
Black/Black PVC Pump Tubing 09908587 Rupture Disks for Standard 75 mL N3132001
B0193233 (15 mL) Digestion Vessels (25 pieces)
Autosampler Tubes
B0193234 (50 mL) Pressure Seal for Standard 75 mL T ERIn
Instrument Calibration Standard 2 (100 mg/L) N9301721 (125 mL) Digestion Vessels (10 pieces)
End Cap Plug for Gas Containment Manifold N3134004
Pure-Grade Phosphorus Standard (1000 mg/L) N9303788 (125 ml) P
N9300139 (500 mL) Single Lip Seal Forming Tool for
S N3132015
N9303796 (125 mL) Standard 75 mL Digestion Vessels
Pure-Grade Sulfur Standard (1000 mg/L)
N9300154 (500 mL) 8-Position Lip Seal Forming Tool for N3 130014

Standard 75 mL Digestion Vessels
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