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L&i néi dau
TCVN 14431:2025 hoan toan twong dwong voi ISO 15151:20187;

TCVN 14431:2025 do Ban k¥ thuat tiéu chudn quéc gia TCVN/TC/F6
Dinh dudng va thirc dn kiéng bién soan, Vién Tiéu chuin Chét
Iwgng Viét Nam dé nghj, Uy ban Tiéu chuan Do lwong Chét lwgng
Quéc gia thAm dinh, Bd Khoa hoc va Cang nghé céng bd.

t Phwong phap néu trong I1SO 15151:2018 twong dwong véi AOAC 2011.14 Calcium, copper, iron, magnesium, manganese,
potassium, phosphorus, sodium, and zinc in infant formula by microwave digestion and inductively coupled plasma optical
emission spectrometry.
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Sira, san pham sira, thirc dn coéng thirc danh cho tré so sinh va san
pham dinh dwéng danh cho ngwei Ién — Xac dinh khoang chat va
nguyén td vét — Phwong phap do phd phat xa nguyén ti

plasma cam trng cao tan (ICP-AES)

Milk, milk products, infant formula and adult nutritionals — Determination of minerals and trace
elements — Inductively coupled plasma atomic emission spectrometry (ICP-AES) method

1 Pham vi ap dung

Tiéu chudn nay quy dinh phuong phap xac dinh dinh lugng cac nguyén té calci (Ca), ddng (Cu), sat (Fe),
magnesi (Mg), mangan (Mn), phosphor (P), kali (K), natri (Na) va kém (Zn) st dung phd phat xa nguyén
tr plasma cam (rng cao tin (ICP-AES). Phuong phép ndy c6 thé ap dung cho si¥a, sira bdt, b, phomat,
whey, thirc &n cong thirc danh cho tré so sinh va thire pham dinh dudng danh cho ngudi 16n trong cac
dai phan tich néu trong Bang 1.

Bang 1 - Dai phan tich

Ca Cu Fe Mg Mn P K Na Zn

Gidi han dudi clia dai phan

. 20 003 | 05 3 0,01 15 10 10 0,2
tich 2, tinh bang mg/100 g

Gidi han trén clia dai phan

. . 1280 1.2 20 110 1,0 800 (2000 850 18
tich 2, tinh bang mg/100 g

2 Cac ndng d3 4p dung cho:
— si¥a va san pham dang 1dng “ubng lién”, st dung 4 g c& miu dién hinh trén thé tich dung dich phan tich cudi ciing 1a 25 ml,

- si¥a bdt, thirc 3n cdng thirc dang bdt danh cho tré so sinh va thic pham dinh dw&ng dang bjt danh cho nguéi I6n, da
dwoc pha (hoan nguyén) (25 g trong 200 g nwrére), siv dung c& mau dién hinh theo khdi lwgng san phadm da pha trén thé tich
dung dich phén tich cudi cung 1a 25 ml.

D3i phén tich ddi véi cac thanh phén nguyén liéu sa khang hoan nguyén (bo, phomat, whey bét, whey protein ¢é dic) dugc
didu chinh ty 18 ting theo cac gid tri ndy dia trén c¢& mu sl dung cho cac thanh phdm. Vi dy: néu dung 0,6 g phomat d&
phan hlly thi dai phan tich cao hon 4 g/0,6 g = 6,7 Jan.
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2 Tailiéu vién dan

Cc tai ligu vién din sau rat cin thiét cho viéc ap dung tiéu chudn nay. Béi véi cac tai liéu vién dan ghi
ndm cdng bé thi &p dung phién ban duoc néu. Déi véi cac tai liéu vién dan khong ghi nam cong bé thi
ap dung phién ban méi nhét, bao gdm ca cac stra ddi, bd sung (néu co).

TCVN 4851 (ISO 3696) Nubc ding dé phén tich trong phong thi nghiém — Yéu cau ky thuét va phuong
phép the

TCVN 7151 (ISO 648) Dung cu thi nghiém bang thiy tinh — Pipet mét mic

TCVN 7153 (ISO 1042) Dung cu thi nghiém bang thdy tinh — Binh dinh mic

3 Thuat ngi® va dinh nghia

Trong tiéu chudn nay khéng cé thuat ngik nao dwec dinh nghia.

4 Nguyén tic

Chét hitu co dwgc phan hlly bang phirong phap phan hlly wét, st dung acid nitric trong 16 vi song didu
ap hoac thiét bj thich hop khac dé phan hiy wét va pha loang. S dung chét ndi chun. Dung dich thir
va céc dung dich chudn dwgc nguyén t& hoa trong plasma ctia may do phd plasma c¢am (ing cao tan va

do phat xa & buwdc séng thich hop, st dung phép ngoai chuan.

5 Thubc thir va vit ligu thir

CANH BAO - Khi st dung tiéu chuin nay c6 thé bao gdm cac vat liéu, cic thao tac va thudce thir
nguy hiém. Tiéu chuin nay khong dé cap dén cac van dé an toan khi str dung ching. Ngwdi st
dung tiéu chudn nay phai tw thiét }ap cac thao tac an toan va dam bao sirc khde.

Chi str dung thubc thir dat chat lwong phan tich, trir khi ¢6 quy dinh khac.
5.1 Nwdrc, phi hop véi loai 2 ctia TCVN 4851 (1SO 3696), trir khi ¢6 quy dinh khac.
5.2 Acid nitric (HNO;), 4am dic, 65 % phan khéi lugng.

5.3 Dung dich acid nitric (HNOs), 10 % phan thé tich. Cho mdt phan HNO; (5.2) vao bay phan nuwéc
va tron.

5.4 Dung djch géc nguyén tb Ca, P, K (ndng dd m&i nguyén té p = 10 000 mg/L) va nguyén té Cu,
Fe, Mg, Mn, Na, Zn (ndng dé méi nguyén té p = 1 000 mg/L).

S(r dung dung dich gbc nguyén té phl hop, tt nhat 1a dung dich nay da dwoc chiig nhan. Céac dung
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dich géc mét nguyén té va ca dung dich gbc nhiéu nguyén té cé cac quy dinh ky thuat day dd, néu ro
acid dwoc s dung (chli yéu la acid nitric) va cé ky thuat chuan bj, ¢ ban san. Khdng dung dung dich
gbc nguyén t6 da hét han s dung.

5.5 Dung dich chuén
5.5.1 Yéu ciu chung

Tuy thudc vao pham vi ap dung, c6 thé can dén cac dung dich chudn nhiéu nguyén té khac nhau. Nhin
chung, khi két hep cac dung dich chuan nhidu nguyén té thi cin tinh dén tinh twong thich héa hoc va
kha nang thlly phan clia cac thanh phan clia chling. Vi du dua ra dwéi day xem xét dai do clia cac thiét
bi ICP-AES khac nhau va ndng dd du kién clia cac nguyén td trong siva va san pham sira.

Céc dung dich chuan nhiéu nguyén té dwec cho la én dinh trong vai thang néu bo quén & noi téi (theo
han st dung dwgc quy dinh bdi nha san xuét). Cé thé st dung cac nguyén té két hop khac & cac ndng
@5 khac nhau, vé&i diéu kién dung dich gbc nguyén tb (5.4) dugc pha loang véi cling mét acid ¢6 cling
ndng dd, dwoc st dung cho dung dich thir cling nhw @& chuan bi dai phan tich chuén, bao phi ndng do
clia cac nguyén té cin xac dinh.

Bao quan dung dich chuln 1am viéc trong chai nhira HDPE (6.6) d& tranh 6 nhiém.
5.5.2 Dung djch chuén Iam viéc Fe, p = 400 mg/L

Dung pipet 14y 20,0 ml dung dich gdc Fe (5.4) cho vao binh dinh méc 50 ml. Pha lodng bang nwéc dén
vach 50 ml. Chuyén dung dich chudn lam viéc vao chai bao quan pht hep (6.6).

5.5.3 Dung dich chuan lam viéc Cu, Mn va Zn, p = 50 mg Cu, 50 mg Mn va 200 mg Zn/L

Duing pipet 4y cac dung dich goc nguyén té (5.4) gdm: 5,00 ml dung dich gbc Cu, 5,00 mi dung dich géc
Mn va 20,0 mi dung dich géc Zn cho vao binh dinh mic 100 ml. Pha lodng bang nwérc dén vach 100 ml.
Chuyén dung dich chudn lam viéc vao chai béo quan phi hop (6.6).

5.6 Dung dich néi chuan, vi du yttri, indi hodc stronti, o= 1 000 mg/L.

5.7 Hydro peroxide (H;0,), 30 % phn thé tich.

6 Thiét bi, dung cu

Lam sach tt ca cac dung cu béng thly tinh va chat déo, bao gdm binh phan hiy trong 16 vi séng, ria ky
bing dung dich acid nitric (5.3), trang ba 1An v&i nuéc (5.1) va d& khd. Céc dung cy thiy tinh va chit déo
d4 lam sach dwoc bdo quan trong mdi tredng khang b byi dé& dam bao tranh bj & nhiém khi st dung.

S( dung cac thiét bi, dung cy phong thtr nghiém théng thwrdng va cu thé nhw sau:
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6.1 Can phan tich, c6 thé can chinh xac dén 1 mg, doc duoc dén 0,1 mg.
6.2 Binh djnh mirc mét vach, dung tich danh dinh khéc nhau, loai A pht hop véi TCVN 7153 (ISO 1042).
6.3 Pipet mot vach, dung tich danh dinh khac nhau, phii hop véi yéu cau clia TCVN 7151 (ISO 648).

6.4 Micropipet, co thé didu chinh dwgc dung tich ttr 0,100 ml dén 1,000 ml va tir 1 ml @n 5 mi, cé Gau
tip pipet bang chat déo.

6.5 Bo phan phdi, c6 thé phan phdi tir 1 ml dén 10 ml.
6.6 Chai nhra HDPE, dé b3o quan dung dich chun va dung dich mau.

6.7 Lo phan hiiy méu vi séng diéu ap, c6 b diéu khién cé thé Ia chon hiéu suét ngudn vi séng tir 0 W
dén 1 800 W, c6 bd didu khién nhiét @6, didu khién ap suét va b phan lam ngudi khdng khi, ¢ gan véi
cac binh thich hgp dung tich 75 ml va c¢é ban san hoac loai twong duong.

6.8 Thiét bj ICP-AES

Thiét bj phai dwoc gan tia plasma xuyén tam nhu mot yéu cAu tdi thiéu. Plasma huwéng tryc c6 thé dugc
chép nhan tuong dwong. Khi can tién hanh hiéu chinh nén. Cai dit téi da hoa cac didu kién lam viéc [vi
dy: chidu cao quan sat, dong khi, tan sé radio (RF) hodic ngudn plasma, téc do dwa mau vao, thoi gian
tich phan, s6 Ian Iap lai] theo hwéng din cha nha san xuét.

6.9 Nbi cach thiy, c6 khad nang duy tri nhiét do tir 20 °C + 2 °C dén 40 °C + 2 °C.
6.10 Duyng cu nghién thich hop.

6.11 Ong ldy mau.

6.12 Buébng dang éng.

6.13 Ong phun khi déng tam.

7 Liy miu

M3u dai dién phai dwoc gl dén phong thir nghiém. Mau khéng bi hw hdng hodc thay ddi trong qua trinh
vén chuyén hogc bdo quan. Viéc 1dy miu khdng quy dinh trong tiéu chuin nay. Nén ldy miu theo
TCVN 6400 (ISO 707).

Béo quén mau thir sao cho tranh bj hw héng va thay ddi cac thanh phan ctia mau.
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8 Chuan bj mau thir
8.1 Sira va whey

Dat mAu thir trong ndi cach thiy (6.9) & 20 °C va trdn k. Trong treong hop mau sira, néu chét béo
khang phan tan déu thi 1am 4m mAu thi tir tir trong ndi cach thily (6.9) & 40 °C. Trdn déu bing cach dao
chiéu vat chira mau. Khi mau dwoc trdn k¥, 1am ngudi nhanh trong ndi cach thly (6.9) & 20 °C.

8.2 Sira bot, whey bot va thive an cong thirc danh cho tré so sinh

Chuyén mAu thir vao vat chira ¢6 dung tich gap hai 1an thé tich m3u va cé nép day kin khi. Day ngay vat
chtra. Tron ki sira bt bing cach Iac va do chidu vat chira nhiéu Ian.

8.3 Phomat

Loai bd cui, cac vét dém hodc 1ép ndm mébc bé mit clia phomat, sao cho cé dwoc mau thir dai dién cho
phan phomat #n dwec. Nghién mau thlr bing cach st dung dung cy nghién (6.10). Trdn nhanh toan bd
Igng mAu va tbt nhét 1a nghién nhanh mau thém Ian nira.

Néu mau thir khdng thé nghign dwoc (vi dy: phomat mém), thi trén ki toan bd mau. Chuyén ngay mau
d3 x® ly so bd hodc phan miu dai dién, vao vat chira c6 nap day kin khi.

Phan tich mAu thir cang sém cang tét sau khi nghién. Khéng phan tich cac mau phomat nghién khi thay
¢4 ndm méc khdng mong mudn phat trién hodc bat ddu bj hw hdng.

9 Céch tién hanh

9.1 Phin miu thi

9.1.1 Yéu cdu chung

Néu can kiém tra yéu ciu vé do 1p lai, tién hanh hai phép xac dinh don I trong cling cac diéu kién I3p lai.

CANH BAO - Khi sir dung hé thdng phan tich dwi ap lwe (vi du: 10 phan hily miu vi séng didu
ap) thi cin dwa ra canh béo cu thé dé tranh moi nguy co gay chay nd. Cin xem xét cu thé vé kich
c& phin miu thir. Trong binh phén hiy dung tich 75 ml thi chi phan hiy Iwgng miu téi da twong
{mg véi khéi Irgng chit khd 1a 1 g.

9.1.2 Sira va whey

Cén 4 g miu thi» da chuln bj (8.1), chinh xac dén 1 mg, cho vao binh clia 16 vi séng (6.7) hodc éng
phan hay.
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9.1.3 Sira bat, whey bét, thirc dn cong thirc, bo va phomat

Can 1 g mau thr da chuan bj (8.2), hodc 0,5 g bo hoic 0,5 g dén 0,8 g phomat (8.3), chinh xac dén 1 mg,
cho vao binh clia 16 vi séng (6.7) @& phan hdy bing 4p Iwc. Can 0,4 g dén 0,5 g mAu thr da chuan b (8.2),
ho#c 0,3 g bo hoic 0,3 g phomat (8.3), chinh xac dén 1 mg, cho vao éng phan hy.

Néu khdng dap (ng tiéu chi v& do 13p clia mau lai thi tién hanh bwdc dém @& gidm st dao dong vé tinh
ddng nhat. Hoa tan 25 g bét trong 200 g nwdc va 1y mét phan dé phan tich.

9.1.4 Phép thir miu tring

Tién hanh quy trinh thi mau trang song song vé&i quy trinh thi phan mau thé, st dung cling mat quy
trinh va cling mét Irong cac thude thir duoc thém vao, trong cac bude phan hily (9.2) va xac dinh phan
mau thir (9.3).

C6 thé thay ddi cac lugng thém vao.
9.2 Phan hiy chit hiru co

9.21 Phan hily wét

9.2.1.1 Yéu ciu chung

C thé st dung 16 phan hiy miu vi séng didu 4p (6.7) hodc bét ky thiét bj thich hop khac d& phan hiy
wort.

9.2.1.2 Lo phan hily miu vi séng diéu ap c6 chit ndi chuin

Bat binh chira mau thlr (9.1.2 hodc 9.1.3) va mAu tring (9.1.4) vao ti hat. Thém 10 ml acid nitric (5.2)
va 0,125 ml dung dich ndi chudn (5.6). Lic nhe va che vai phit trudc khi day binh. Dat binh vao 16 vi
s6ng (6.7). Ap dung chwrong trinh phan hlly bing hé théng didu ap néu trong Bang 2.

Bang 2 - Chwong trinh phan hiy dbi véi 16 phan hiy mau vi séng didu ap

Cdng suét . e e
i Theigian | Nhiét dd cudi cung i
Bwéc ban dau Hé thong lam mat
min °C
w
1 Téi da 1 800 20 Tir 180 dén 200 Thép
2 Téi da 1 800 35 Tir 180 dén 200 Thép
3 0 15 <50 Cao

CHU THICH: Céc théng s6 nhu loai thudc thir va lwgng thube thir dwgce thém vao, cong suét I8 vi song va thi gian phan hiy,
c6 thé thay ddi theo loai mAu va ¢& mAu thir dwoe phan tich.

10
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9.3 Phép xac dinh
9.3.1 Chuén bj dung djch thir
9.3.1.1 Phan hly wét bing chat ndi chuén
Lam ngudi dung dich phan hiy (9.2.1.2) dén nhiét d6 phong ddng th&i gidm ap suét khang khi.

Thém 0,5 ml hydro peroxide (5.7) vao tAt c& cac éng trir 6ng dng mau trang, dé trung hoa hei nitric.
Chuyén hét lwgng chira trong 6ng vao éng Iy mAu, Pha lodng bang nudc dén 25 ml. Tron ky. Néu can
“tiép tuc véi quy trinh pha loang trong 9.3.1.2

9.3.1.2 Phalodng

Tiy thude loai mAu thr va nguyén t cin do, pha lodng dung dich thir (9.3.1.1) (hé sé pha loang ), st
dung micropipet (6.4) trong binh dinh mtrc mét vach (6.2) theo yéu cAu.

CHU THICH: Ndng d$ acid nitric frong dung dich thi sau khi pha loéng thwéng béng ndng dd clia dung dich acid nitric (5.3).
9.3.2 Phép do bing ICP-AES

9.3.2.1 Yéu cdu chung

Thiét 1ap cac dwdng phan tich, dd chon loc, gidi han xac dinh va dinh lgng, G chym, khoang lam viéc
tuyén tinh va cac chét gay nhiu trwéc khi van hanh hé théng ICP-AES.

Cai dat may do phd & budc séng yéu ciu phy thude vao nguyén té (chat phan tich) clia phép xac dinh
(xem Phu luc B). M&i gi4 trj 1a trung binh tir it nh4t ba phép do riéng ré clia mau thlr va dung dich chuan.
Céc gié tri trung binh ndm trong déi chap nhan.

CHU THICH: C4 thé str dyng dung dich dém ion héa, néu thich hep.

9.3.2.2 Hiéu chuin

Thé tich va néng dd tuong (rng néu trong Bang 3 duwoc dua ra dé hudng din. Lya chon c3 hai trong dai
tuyén tinh clia thiét bj cu thé dwoc sl dung (& it nhat n3m ndng do, bao gdm mirc zero).

Ding pipet (6.3 ho3c 6.4) chuyén cac lwgng dung dich néu trong Bang 3 vao s4u binh dinh mtrc 100 ml
(6.2) twong (rng. Pha lodng bang nwéc dén vach va tron. Cac dung dich chuan thu dugc néu trong
Bang 3.

Dung dich chun phai cé cling ndng do acid nitric giéng nhw clia dung dich mAu thir sau khi pha loang
(9.3.1.2).

11
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Bang 3 - So d6 ding pipet d6i véi dung djch chuédn va ndng dé cla tirng nguyén té

Pipet (ml) Néng do (mg/L)

S6 binh Dung dich nguyén té S6 binh
1|23 |45 |68 1|12 |3 |4|5]|68
0|1]2]|3|4]|5 Ca(5.4) 0 | 100 | 200 | 300 | 400 | 500
0|12 |3|4]s K (5.4) 0 | 100 | 200 | 300 | 400 | 500
0|l 1] 2]|3|4]s5 P (5.4) 0 | 100 | 200 | 300 | 400 | 500
0|3 |61| 9/ 12|15 Na (5.4) 0 | 30|60 90120150
0| 2]|4|6 | 81|10 Mg (5.4) 0 |20 |40 | 60 | 80 | 100
o(1|2]|3]|4]|s Fe (5.5.2) 0| 4|8 |12]16]|20

Cu (5.5.3) 0 /01| 1 |15] 2 |25
0|02| 2|3 | 4|5 Mn (5.5.3) 0 [01] 1 |15] 2 |25
Zn (5.5.3) 0|04 4 |6 | 8|10
40 | 40 | 40 | 40 | 40 | 40 HNO; (5.3)
05|05([05|05|05|05]| Chétndi chuan (5.6)

9.3.2.3 Phwong phép ngoai chudn

L4y riéng cac dung dich chuan (9.3.2.2) theo th(¥ ty ting din cho vao thiét bj plasma va do @6 phat xa
clia nguyén t6 can xac dinh. K&t qua cé hé sb twong quan phai I6n hon 0,999 5.

9.3.2.4 Phép do dung djch thir

Thire hién phép do déi véi dung dich thi (9.3.1) & bwére séng dwoc chon va do phép thir mau tring ngay
sau phép do hiéu chun, trong cling cac diéu kién. Pha loang dung dich thi (hé sb pha lodng f;) néu tin
hiéu cao hon tin hiéu clia chuén cao nhat c6 mirc zero. L3p lai cac phép do. D& kiém tra bat ky dd trdi
nao clia phép do, thi tién hanh it nhat mot 1an kiém soat chét lwong mau kiém tra dwdng chudn lién tuc
(QC-CCV, dat 100 + trong khodng 5 % két qua danh dinh) mdi IAn 8 dén 10 mau ddi véi tirng nguyén té.
Mat s6 thiét bi co chét ndi chudn dugc bd sung @& hiéu chinh @b troi.

10 Tinh va biéu thj két qua
10.1 Tinh két qua
Tinh ham lwong nguyén té, w, sir dung Céng thirc (1) hodic Cong thirc (2):

pxV
mx1000

xh x f M

12
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pxV

N3
1]

< x £, @

Trong d6:

wi 13 ham lwgng Ca, K, Mg, P hodc Na clia mau thi¥, st dyng Céng thirc (1), tinh bang gam trén
kilogam (g/kg);

w2 1a ham lwgng Cu, Fe, Mn hodic Zn clia mau thir sir dung Cdng thirc (2), tinh bing miligam trén
kilogam (mg/kg);

p 12 ndng a6 khéi lrgng nguyén té clia dung dich thir (9.3.1), tinh dwoc bang phan mém ciia ICP-AES,
biéu thj bang miligam trén lit (mg/L);

V 12 thé tich ctia dung dich phan hiy (V = 25 ml) da dugc chuyén hét (9.3.1), tinh bang mililit (ml);
m 1a khéi lwgng ctia mau thlr, st dung trong quy trinh (9.1.2 hodc 9.1.3), tinh bing gam (g);

fi  1a hé sb pha loang clia dung dich thir d3 tién hanh trong bwéc chudn bj (9.3.1.2);

f2  la hé sb pha loang clia dung dich thlr da tién hanh trong bwdc do (9.3.2.4).

Chét ndi chuan dwoc hiéu chinh 8 pha loang. Mau tring phai ndm trong dai gi¢i han phat hién. Néu
khong ndm trong dai phat hién thi hiéu chinh céc ndng dé clia dung dich thr.

10.2 Biéu thj két qua

Biéu thj két qua thlr nghiém dén ba chir sé cé nghia.

11 D& chum
11.1 Yéu ciu chung

Chi tiét clia phép thr lién phong thir nghiém vé& dd chum clia phurong phap dugc néu trong Phuy luc A.
Céc gia trj thu dugrc tir phép thir lién phong thir nghiém biéu thj mirc xac suat 95 % va c6 thé khong ap
dung cho cac dai ndng d6 phan tich vashodc nén miu khac véi dai ndng d6 va nén mau néu trong Phy
luc A.

11.2 D& l3p lai

Cac két qua clia phong phap dugc dy kién co hé sé bién thién 13p lai, Cy, 1a 5 % hodc thap hon theo
quy dinh trong cac yéu cau tién hanh clia phurong phap chudn (SMPR). B4 I3p lai téng thé xem Bang
A.1 va chi tiét v& hiéu nang xem Phy lyc A, twong (ng, ddi véi calci, ddng, sit, magnesi, mangan,
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phosphor, kali, natri va kém.
11.3 Do tai lap

Cac két qua clia phwong phap duoc dy kién c6 hé sb bién thién tai 1ap, Cvr 12 10 % hodc thap hon theo
quy dinh trong SMPR (s 16 % ddi véi Mn va Cu). D9 tai lap tdng thé xem Bang A.1 va chi tiét vé hiéu nang

xem Phuy luc A, tuong (ng, déi véi calci, dbdng, sit, magnesi, mangan, phosphor, kali, natri va kém.

12 Bao cao thir nghiém

Béo c4o thr nghiém pr:éi bao gém céc théng tin sau:

a) moi thong tin cin thiét @& nhan biét mau thir (loai mau, ngudn gdc va ky hiéu mau);
b) vién dan tiéu chuan nay;

¢) ngay va loai quy trinh Iy mau (néu biéty;

d) ngay nhan mau;

e) ngay thir nghiém;

f) cac két qua thir nghiém va don vi bidu thj két qua;

g) moi diéu kién thao tac khong quy dinh trong tiéu chuén nay hodc dwoc xem 1a tly chon cé thé anh
huéng dén két qua.

14
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Phuluc A
(tham khdo)

Di ligu vé d6 chum

Dir liéu néu trong Bang A.1 dén Bang A.18 thu dugc tir nghién ciru lién phong thir nghiém quéc té, td
chirc ndm 2016 phli hgp véi TCVN 6910-2 (ISO 5725-2) va Thda thu@n hai hda AOAC-IUPAC déi voi
cac quy trinh nghién ctru cdng tac 48 danh gia cac dic tinh @6 chum clia phwang phap phan tich 1. Cac
nghién clru duwgc thuc hién dya trén cac yéu ciu néu trong Tai liéu tham khao [4].

Bang A.1 - Di¥ lidu vé do chum ddi véi calci trong sira va san phdm siva

Miu 1° 2 3 4 5 6 7
N&m thdr nghiém lién phong 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016
S6 lugng phong thir nghiém 14 13 13 13 13 13 13
S6 phang thtr khong tuan thi 2 2 2 2 2 2 2
S6 phang thlr nghiém ngoai l& 0 0 1 2 0 4 0
jsozil‘n;ng thir nghiém cén lai sau khi trir " " 1 9 " . 7
Sé két qua chap nhan dugc 24 22 20 18 22 14 20
Gié trj trung binh, mg/100 g | 530 | 116 | 105 | 709 | 689 | 198 | 494
D9 léch chudn 13p lai, s, mg/100 g 12,7 | 289 | 345 | 103 | 335 | 042 | 8,37
D6 léch chudn t4i 13p, sk, mg/100 g 247 | 677 | 861 | 237 | 378 | 162 | 192
Hé s bién thién 13p lai, Cvy, % 240 | 248 | 328 | 145 | 486 | 21 1,69
Hé sb bién thién tai lap, Cvr, % 465 | 582 | 819 | 33 | 549 | 82 | 3,88
Gi4 trj HorRat 1,06 | 1,05 | 146 | 079 | 1,30 | 1,14 | 087

@ SRM 1849a, ® si¥a nguyén chét, ¢ sira bdt nguyén chat, ¢ whey bét, ® protein whey cé dc, ' bo, 9 phomat.
CHU THICH 1: Céc két qua clia SRM 1849a, sa nguyén chét, whey bdt, protein whey cb dic, bo va phomat, dugc biéu
thi bing mg/100 g. Két qua clia si¥a bt nguyén chét dwgc bidu thi biing mg/100 g san phim cudi ciing a3 hoan nguyén.

CHU THICH 2: SRM 18494, la tén throng mai clia san pham duge NIST cung cip. Thang tin nay dua ra tao thuan tién
cho ngudi st dyng tiéu chuan ndy va khéng 4n dinh s dyng chiing. C6 thé st dung cac san phim twong ty néu cho
cling cac két qua.
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Bang A.2 - Di¥ liéu vé d6 chum déi voi déng trong siva va san pham sira

Mau 12 2» 3 4 5° 6' 79
N&m th(r nghiém lién phéng 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016
S0 lugng phong thkr nghiém 14 13 13 13 13 13 13
S0 phong thir khdng tuan tha 3 4 2 7 3
S6 phéng thtr nghiém ngoai 1& 0 0 0 1
f:o:\gng thtr nghiém con lai sau khi trir 10 ; 10 0 11 6 0
S6 két qua chap nhan dwgc 24 14 20 18 22 12 18
Gid trj trung binh, mg/100 g 1,95 | 0,007 | 0,006 | 0,049 | 0,122 | 0,023 | 0,054
D4 léch chudn 13p lai, s, mg/100 g 0,063 | 0,000 [ 0,001 | 0,004 | 0,008 - 0,004
D4 |éch chuan tai 1ap, ss, mg/i100 g 0,099 | 0,005 | 0,004 | 0,024 | 0,025 - 0,030
Hé s6 bién thién I3p lai, Cvy, % 2,71 4,1 20,7 | 840 | 6,24 - 76
Hé sd bién thién tai lap, Cvr, % 500 | 782 | 71,3 | 485 | 20,7 - 56,1
Gié trj HorRat 050 | 327 | 291 | 272 | 1,33 - 3,20

2 SRM 1849a, b Siva nguyén chét, © siva bt nguyén chét, ¢ whey bjt, ® protein whey c6 dic, ' bo, © phomat.
CHU THICH: Cac két qua clia SRM 1849a, si¥a nguyén chat, whey bdt, protein whey cd dic, be va phomat, dugc bidu thi
bang mg/100 g. Két qua clia siva bt nguyén chét dugc biéu thj bing mg/100 g san pham cudi ciing d3 hoan nguyén.

Bang A.3 - Dir liéu vé d6 chum ddi voi sit trong siva va san pham siva

Miu 12 2 3 4 5 6 7
Nam thir nghiém lién phong 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016
84 lwgng phong thir nghiém 14 13 13 13 13 13 13
86 phang thir khong tuan thi 2 6 6 4 4 8 5
S6 phdng thir nghiém ngoai 18 0 2 0 0 2 1 3
i: o:?;ng thir nghiém con lai sau khi trir 5 . > 5 5 5 "
S6 két qua chép nhan duoc 24 10 14 18 14 8 10
Gié tri trung binh, mg/100 g 17,4 | 0,016 | 0,033 | 0,338 | 0,662 | 0,030 | 0,174
D4 léch chudn 13p lai, s, mg/100 g 023 | 000 | 001 | 013 [ 0021 | - 0,02
D9 léch chudn tai 1p, sk, mg/100 g 075 | 001 | 002 | 020 | 0,11 - 0,03
Heé sé bién thién I3p lai, Cvy, % 1,30 16 21 370 | 313 - 10
Hé s bién thién tai lap, Cvr, % 434 | 35 49 59 | 16,3 - 20
Gia tri HorRat 059 | 169 | 258 | 440 | 1,35 - 1,34

* SRM 1849a, b Si¥a nguyén chét, © sia bot nguyén chét, 9 whey bét, ° protein whey cé dic, f bo, ¢ phomat.
CHU THICH: Cac két qua clia SRM 1849a, siva nguyén chét, whey bdt, protein whey cb dic, bo va phomat, dugc bidu thi
bang mg/100 g. Két qua clia sia bdt nguyén chét dwoc bidu thj bing mg/100 g san pham cudi cing d hoan nguyén.
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Bang A.4 - D liéu vé dd chum déi véi kali trong siva va san pham sira

Mau 1? 2 3 4 5° 6 7
N3m thi nghiém lién phong 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016
$6 lwgng phong thir nghiém 14 13 13 13 13 13 13
S6 phong thi khéng tuan thi 2 2 2 2 2 2 3
S6 phong thi¥ nghiém ngoai 1é 0 0 0 0 0 1 0
::o:?::ng thr nghiém con lai sau khi trir i = i ” 11 i .
S6 két qua chép nhéan dugc 24 22 22 y7i 22 20 20
Gia trj trung binh, mg/100 g 932 | 157 | 130 | 1868 | 788 | 40,7 | 987
Do léch chudn 13p lai, s, mg/100 g 36,9 | 364 | 163 | 235 | 106 | 29 | 1,50
D0 lech chun tai 1ap, sr, mg/100 g 421 | 102 | 973 | 287 | 576 | 88 7,5
Hé s bién thién 13p lai, Cvs, % 396 | 232 | 125 | 1,26 | 1,34 | 7.2 1,61
He s6 bién thién tai 1ap, Cvr, % 452 | 649 | 746 | 154 | 7,30 | 216 | 76
Gia trj HorRat 112 | 1,23 | 1,37 | 422 | 1,76 | 334 | 1,34

2 SRM 18493, b Sira nguyén chét, © sira bdt nguyén chét, ¢ whey bdt, ® protein whey cd dic, ' bo, ? phomat.
CHU THICH: Cac két qua clia SRM 1849a, sra nguyén chét, whey bét, protein whey cb dc, bo va phomat, duge bidu thj
béng mg/100 g. Két qua clia sira bt nguyén chat duwrgc biéu thj bing mg/100 g san phim cubi cling & hoan nguyén.

Bang A.5 ~ Dir ligu vé& dé chum ddi véi magnesi trong siva va san phim sira

Mau 12 2 3 4 5 6 7
Nam thi nghiém lién phong 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016
S6 Iwgng phang thir nghiém 14 13 13 13 13 13 13
S phang thir khéng tuan thi 2 2 2 2 2 4 3
S& phéng thir nghiém ngoai Ié 0 0 0 2 0 0 1
::O:?Id;ng thtr nghiém con lai sau khi trir " ” » o ” 9 o
56 két qua chap nhan dwoc 24 22 22 18 22 18 18
Gia trj trung binh, mg/100 g 163 | 102 | 924 | 202 | 734 | 1,94 | 199
Dd léch chudn 13p lai, s,, mg/100 g 295 | 03 | 0352 | 313 | 0,815 | 0,184 | 0,511
D9 léch chudn tai lap, ss, mg/100 g 568 | 09 | 0873 | 91 | 361 | 0537 | 1,72
Hé sb bién thién I3p lai, Cvy, % 1,81 2 381 | 1,56 | 1,11 85 | 257
Hé sé bién thién tai lap, Cvr, % 3,48 9 944 | 45 | 492 | 217 | 87
Gia trj HorRat 066 | 108 | 117 | 088 | 083 | 271 | 1,20

2 SRM 1849a, b Sira nguyén chét, © sva bt nguyén chét, ¢ whey bét, © protein whey ¢ déc, f bo, 9 phomat.
CHU THICH: Cac két qua clia SRM 1849, sira nguyén chit, whey bdt, protein whey cd ddic, bor va phomat, duwere bidu thi
biing mg/100 g. Két qua clia sia bdt nguyén chat dwoc bidu thj bing mg/100 g sén phim cudi cling 44 hoan nguyén.
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Bang A.6 — D liéu vé dd chum déi véi mangan trong siva va san phim sira

Mau 12 20 3 4 5 6 7
Nam thir nghiém lién phéng 2016 2016 | 2016 | 2016 | 2016 | 2016 | 2016
S lwong phong thir nghiém 14 13 13 13 13 13 13
S6 phong thir khéng tuan tha 2 4 4 5 5 8 5
86 phang thir nghiém ngoai lé 0 2 1 2 2 1
ij:;l:tlb:g thr nghiém con lai sau khi trir o 5 7 i ; 5 :
S6 két qua chap nhan dugc 24 12 14 14 12 6 14
Gi4 trj trung binh, mg/100 g 4,89 0,002 | 0,002 | 0,009 | 0,009 | 0,0010[ 0,013
D4 lech chudn I3p lai, s, mg/100 g 0,088 - 0,000 | 0,004 | - - 0,002
D9 lech chuén tai lap, sr, mg/100 g 0,221 - 0,001 | 0,005 | - - 0,005
Hé sé bién thién I3p lai, Cvy, % 1,81 - 3,3 38 - - 11,531
Hé s& bién thién tai 1ap, Cvgr, % 4,51 - 425 | 50 - - | 39,447
Gi4 trj HorRat 0,51 - 1,49 | 2,20 ~ - 1,824

@ SRM 18493, ® Stra nguyén chét, © sika b§t nguyén chét, 9 whey bat, ® protein whey cé dic, f bo, 9 phomat.

CHU THICH: Cac két qua clia SRM 18494, si¥a nguyén chét, whey bdt, protein whey cb d4c, bo va phomat, duoc bidu thi
bang mg/100 g. Két qua clia st¥a bt nguysn chét dwoc bidu thi bing mg/100 g san phim cudi cling da hoan nguyén.

Bang A.7 - Di liéu vé d9 chum déi v&i natri trong siva va san phim siva

Mau 12 20 3 4 5 6' 79
N&m thir nghiém lién phéng 2016 2016 2016 | 2016 | 2016 | 2016 2016
S legng phong thi nghiem 14 13 13 | 13 | 13 | 13 13
S4 phang thir khéng tuan thi 2 2 2 2 2 2 3
Sé phong thir nghiém ngoai 1& 0 0 0 2 0 1 0
tsrj ighz;gléthu nghiém con lai sau khi % » " 0 " 10 10
S két qua chap nhan duorc 22 22 22 18 22 20 20
Gia trj trung binh, mg/100 g 427 367 | 335 | 933 | 261 | 243 | 972
D6 lach chuan I3p lai, s, mg/100 g 7.6 093 | 0575 | 423 | 550 | 7.7 | 141
D6 léch chudn tai 1ap, sr, mg/100 g 10,9 1,99 2,42 54 13,2 14,1 83,4
Heé s bién thién I3p lai, Cv,, % 1,78 254 | 172 | 454 | 211 | 32 | 146
Hé sb bién thién tai lap, Cvr, % 2,54 543 | 7,24 | 57 | 504 | 58 | 859
Gia tri HorRat 0,56 0,83 1,09 1,42 1,03 1,17 2,14

3 SRM 1849a, ® Stra nguyén chat, © sira bjt nguyén chit, ? whey bét, ¢ protein whey cb diic, f bo, 9 phomat.
CHU THICH: Céc két qua ciia SRM 1849a, sra nguyén chét, whey bit, protein whey cb déc, bo va phomat, dugc biéu thi
béng mg/100 g. Két qua clia stra bdt nguyén chét durorc bidu thi bing mg/100 g s3n pham cuéi cing 3 hoan nguyén.
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Mau 12 2 3¢ 4 5° 6' 79
Nam th¥ nghiém lién phéng 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016
Sé lwgng phong thir nghiém 13 12 12 12 12 12 12
S6 phong thir khéng tuan thh 2 2 2 2 2 2 3
Sé phong thir nghiém ngoai 1& 0 0 1 2 0 1 0
S& phong thir nghiém con lai sau khi try
e 1 10 9 8 10 9 9
S két qua chép nhan dugc 22 20 13 16 20 18 18
Gi4 trj trung binh, mg/100 g 401 | 946 | 858 | 991 | 501 | 254 | 827
D6 léch chudn I3p lai, s, mg/100 g 118 | 282 | 233 | 129 | 901 | 092 | 165
D9 léch chudn t4i 13p, sk, mg/100 g 185 | 389 | 538 | 5 | 209 | 2,5 | 59,0
Hé s bién thién I3p lai, Cvy, % 294 | 298 | 272 | 1,30 | 180 | 363 | 199
Hé s6 bién thién tai 1ap, Cvg, % 462 | 411 [ 627 | 57 | 417 | 101 | 7,13
Gi4 trj HorRat 101 | 072 | 1,08 | 142 | 094 | 145 | 1,73

2 SRM 1849a, ® Sira nguyén chét, © siva bt nguyén chit, ® whey bgt, @ protein whey cé dac, ' bo, ? phomat.
CHU THICH: Céc két qua clia SRM 18483, stta nguyén chét, whey bét, protein whey cd déc, bo va phomat, dwoc biéu thj
bang mg/100 g. Két qua clia siva bt nguyén chét duge bidu thj bing mg/100 g sén phim cudi cling 43 hoan nguyén.

Bang A.9 - Dir ligu vé dd chum dbi v&i kém trong sira va san phdm siva

Mau 12 2 3 4 e 6 7
Nam thé nghiém lién phong 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016
S6 lwgng phéng thir nghiém 14 13 13 13 13 13 13
S6 phang thr khong tuan thl 2 2 2 2 2 5 3
$6 phang thlr nghiém ngoai Ié 0 2 1 2 2 2 1
::oz?léeng thér nghiém con lai sau khi trir - o " . 9 " 9
S6 két qua chép nhan dugc 24 20 20 18 18 12 18
Gia tri trung binh, mg/100 g 152 | 0,375 | 0,357 | 0,427 | 0788 | 0,066 | 2,4
D6 léch chudn 13p lai, s, mg/100 g 0,559 | 0,013 | 0,011 | 0,008 | 0,021 - 0,1
D0 léch chudn t4i 1p, sr, mg/i100 g 0,80 | 0,020 | 0,029 | 0,086 | 0,089 | - 0,1
Hé s bién thién I3p lai, Cvy, % 3690 | 357 | 304 | 61 2,63 - 24
Hé sd bién thién tai lap, Cvr, % 526 | 527 | 817 | 672 | 113 - 48
Gi4 trj HorRat 070 | 040 | 062 | 436 | 096 - 0,48

2 SRM 1849a, ® Sira nguyén chét, © sira bt nguyén chit, ? whey bét, ° protein whey ¢b dic, ! bo, 9 phomat.
CHU THICH: Céc két qua clia SRM 1849a, slra nguyén chét, whey bdt, protein whey cd d3c, be va phomat, duge bigu thi
bing mg/100 g. Két qua clia sira bdt nguyén chét dwge bidu thi bing mg/100 g san phim cudi ciing da hoan nguyén,
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Bang A.10 — Dir lidu @ chum dél véi calci trong thivc dn céng thirc danh cho tré so sinh va san phdm dinh dwdng danh cho ngwdi Ién

Miu 1? 2> 3¢ 4 5° 6 79 gh 9! 10 | 41% | 12' | 13™ | 14" | 15° | 16P | 179 | 18" | 19°
Nam thir nghiém lién phong 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016 2016 | 2016 | 2016
S6 lrgng phang thir nghiém 14 | 14 | 14| 14| 14| 14| 14| 14 | 14 | 14| 14| 13 | 14 | 14 | 14 | 14 [ 14 | 14 | 14
S6 phang thir khdng tuan tha 2 | 2|22 |2|2|2|2]|2]|2]2 2 | 2] 21212121212
S6 phong th nghiém ngoai 1& 0 0 1 0 0 0 0 0 1 1 0 1 1 0 0 0 0 0 0
S6 phong thir nghiém cdn lai sau khi
tri¥ ngoai 18 12 12 11 12 12 12 12 12 11 Lk 12 10 11 12 12 12 12 12 12
Sé két qua chip nhan duoc 24 | 24 | 22 | 24 | 24 | 24 | 24 [ 24 | 22 | 22 | 24 | 20 | 22 | 24 | 24 | 24 | 24 | 24 | 24
Gia trj trung binh, mg/100 g 530 [ 346 | 555|145 | 99 | 744 | 344 | 495 | 382 | 689 | 63,2 | 457 | 69,5 | 36,7 | 58,0 | 744 | 489 | 303 | 659
D6 lgch chuén I3p lai, s, mg/100 g 127 [ 148 | 51 03| 72 |0167/ 091 | 233|098 | 27 |134| 04 | 222 (0,774| 218 | 284 | 414 | 063 | 1,57
Do léch tai lap, sk, mg/100 g 247 | 249 | 154 | 08 | 102 [1,102| 257 | 527 (293 | 65 [ 518 | 38 | 552 [ 272|459 | 581 | 632 | 1,08 | 473
Hé sb bién thién 13p lai, Cv, % 240 | 429 93 | 22 | 73 | 225|264 | 470|256 | 39 (213 | 09 | 320|211 | 376 | 3,81 | 846 | 2,08 | 2,38
Hé sé bién thién tai 1ap, Cvgr, % 4651|7201 278 | 53 | 103 (148} 747|106 | 7,7 | 95 {820 | 84 | 79 | 742|792 | 78 | 129 356 | 7,17
Gia tri HorRat 106 | 1,08 | 450 | 070 | 182 {177 | 112|169 | 117|158 | 135|132 | 133 (113|129 | 132|205 0,53 | 1,19

@ SRM NIST 1849a, b Bt chira ham lwrgng chét béo th4p danh cho ngudi lém, © San phdm udng lién chira ham lrgng chét béo cao danh cho ngwdi 16n, ¢ San phdm ubng lién
chira ham lrgng chit béo cao danh cho nguwdi Ién - gid duwgc, ® San phim udng lidn chira ham lgng protein cao danh cho nguwi Ign, f San phdm uéng lién chira ham lwgng
protein cao danh cho ngwi l6m - gia dwgc, ¢ Stra bot danh cho tré nhd - gia dugc, M Stra bot danh cho tré nhd, ! Bat illuma danh cho tré nhd, | Bt elemental (sdn phdm chira
acid amin ty do khdng co peptid) danh cho tré so sinh, ¥ Bjt elemental danh cho tré so sinh - gia dwgc, ! Sira bt PH danh cho tré so sinh, ™ Bt d4u nanh PH danh cho tré so
sinh, " Bt fructo-oligosaccarit (FOS) va galacto-oligosaccarid (GOS) danh cho tré so sinh, © Sira bdt danh cho tré so sinh, P Bt dau nanh danh cho tré so sinh, 9 Siva ut’mg lién
danh cho tré so sinh, ¥ Sdn pham uébng lidn danh cho tré so sinh - gid dwgc, * Bot &n dam.

CHU THICH: Cac két qua dugc bidu thj bing mg/100 g san phdm cubi ciing 84 hoan nguyén (dang 1dng “uéng lién"; dang bt hoan nguyén (25 g trong 200 g nwéc); dang léng
sét dwgc pha lodng theo ty 1& 1:1 theo khéi lrgng). SRM 1849a dwgc biéu thj bAng mg/100 g san pham.
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Bang A.11 — Div lidu d6 chum dbi véi déng

Mau 18 | 26 | 3¢ 44 50 &' 79 gh 9 | 10 11 12' | 13™ | 14" | 15° | 16° | 179 | 18" | 19
N&m thdr nghiém lién phéng 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016 [ 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016
S lwgng phéng thir nghiém 14 | 14 | 14 14 14 14 14 14 | 14 | 14 14 14 | 14 | 14 | 14 | 14 | 14 | 14 14
S4 phéng thir khéng tuan thi 2 2 2 2 2 2 2 2 2 2 6 3 2 2 2 2 2 2 2
Sé phang thtr nghiém ngoai 1& 0 0 0 0 0 0 1 0 0 1 0 1 0 0 1 0 1 2 0
Sb phong thir nghigm con lai sau
khi trir ngoai 18 12 | 12 | 12 12 12 12 11 12 | 12 | 11 8 10 | 12 | 12 [ 11 | 12 | 11 10 12
Sé két qua chép nhan dugc 24 | 24 | 24 24 | 24 24 22 24 | 24 | 22 16 20 | 24 | 24 | 22 | 24 | 22 | 20 | 24
Gia trj trung binh, mg/100 g 1,95 (0,071 {0,2390,009 1/0,184 {0,010 8|0,006 5(0,111 [ 0,046 | 0,082 | 0,003 9 | 0,056 | 0,063 | 0,047 | 0,061 | 0,068 | 0,046 |0,003 60,029

Do Ieéch chudn 13p lai, s, mg/100 g |0,0530,002 (0,004 | 0,002 {0,006 0,001 | 0,001 |0,005(0,003|0,003| 0,001 |0,0010,004|0,002}0,002|0,004|0,001| 0,001 | 0,002

D9 lach téi 1ap, ss, mg/100 g 0,099 {0,007 0,018 0,004 [0,016| 0,005 | 0,002 [0,010(0,005]0,007| 0,004 |0,005 {0,006 0,004 {0,008 0,006 0,004 0,003 0,003

H& sb bién thién I3p lai, Cvr, % 2,71 | 257|182 20 |3.37 6 10,37 | 421 | 7,52 {384 | 259 |1,73|582|4,07|271 516|234 | 329 | 525

H& sb bién thién tdi Idp, Cv.r, % 5,09 | 997 | 7,51 39 8,7 50 274 | 90 (10,1 82 85 81 | 91 |9518 |12,30| 8,12 | 9.1 71 11,3

Gia trj HorRat 050|059 )|054| 1,71 |060| 223 | 113 | 057|056 | 049 366 |047 (053 (051|071 048|051 )| 268 |0,59

a SRM NIST 1849a, ® Bt chira ham lrgng chit béo thdp danh cho nguoi I6n, © Sén phdm udng lién chira ham lwgng chét béo cao danh cho ngudi Ién, 9 Sén pham ubng lién
chira ham lrgng chit béo cao danh cho ngudi I6n - gid duwge, ® San phdm uéng lidn chira ham lweng protein cao danh cho ngudi I&n, f San phdm ubng lién chiva ham lwgng
protein cao danh cho nguwdi lém - gid dwgc, 9 Sika bdt danh cho tré nhé - gia dwec, P Sira bt danh cho tré nho, ! Bét illuma danh cho tré nho, | B§t elemental danh cho tré so sinh,
k Bot elemental danh cho tré so sinh - gia dwgc, ' Sira bdt PH danh cho tré so sinh, ™ Bét dau nanh PH danh cho tré so sinh, " Bt FOS-GOS danh cha tré so sinh, ° Stra bt danh
cho tré so sinh, P Bét d4u nanh danh cho tré so sinh, 9 Sa udng lién danh cho tré so sinh, " San pham ubng lién danh cho tré so sinh - gid dwoc, * Bt dn d3m.

CHU THICH: Cac két qua dwgc bidu thj bing mg/100 g san pham cubi ciing da hoan nguyén (dang I6ng “uéng lién"; dang bjt hoan nguyén (25 g trong 200 g nwréc); dang ldng
sét dugc pha losing theo ty 16 1:1 theo khdi lwgng). SRM 1849a dugc biéu thj bdng mg/100 g sén phadm.
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Bing A.12 - Dir liéu dd chum déi véi sit

Miu 12 | 2o | 3¢ | 49 | s | 6 | 79| 8 | o | 40 | 14¢| 12 {13n | 14" | 150 | 16¢ | 179 | 18" | 19°
N&m thir nghiém lién phong 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016
S8 Irgng phong thir nghigm 14014 | 14| 14 | 14| 14 | 14 | 14 | 14| 14| 14| 14| 14| 14| 14| 14| 14| 14 | 14
S8 phang thir khéng tuan this 2 {22222 ]|s|2|2{2|6|]3|2|2|2|2|2]7%86]2
| S phéng thir nghiém ngoai 1& 0 1 0 1 0 2 3 1 1 2 2 1 1 0 1 1 0 3 1
f:'] i;é::ozf:e"ghiém confaisau | ol |22l e|m|nlole|wo|nl2lun|n]2|s]|mn
S6 két qua chip nhan dwec 24 | 22 | 24 | 22 | 24 | 20| 12| 2| 2|20 |12|20|2|2a] 2|22 1] 2
Gi4 trj trung binh, mg/100 g 174 | 0615| 243 | 0454| 2,05 | 0,489 0,044 | 1,17 | 0724|1132 | 0,028 | 1,008 | 1.23 | 0,543| 1,24 | 126 | 1.35 | 0,018 | 0,808
Do 1éch chudn I3p lai, s, mg/100 g | 0,227 | 0,015 | 0,190 | 0,074 | 0,126 | 0,040 | 0,001 [ 0,048 | 0,026 | 0,053 | 0,001 [ 0,015 | 0,035 | 0,014 | 0,042 | 0,048 | 0,027 | 0,002 | 0,019
DO lach tai Iap, sr, mg/100 g 0,755 0,058 | 0,312 | 0,141 | 0,169 | 0,075 | 0,006 | 0,003 | 0,104 | 0,086 | 0,003 | 0,101 | 0,081 | 0,082 | 0,084 | 0,081 | 0,107 | 0,003 | 0,096
Hé s6 bién thién 1&p lai, Cu., % 130 | 241 | 781 | 162 | 614 | 82 | 33 | 411|361 | 47 | 28 | 145 | 288 | 258 | 342 [ 381 | 20 | 123 | 238
Hé 6 bién thien tailap, Cvr, % | 434 | 944 | 128 | 31 826 | 15 | 15 | 80 |143| 58 | 12 | 997 | 66 [ 150 | 681|648 | 79 | 17 | 119
Gi4 tri HorRat 059 | 078 | 130 | 244 | 081 | 122 | 081 | 072 | 1.21 | 052 |0608| 0,88 | 060 | 121 062 | 0.59 | 073 | 0,82 | 1,02

a SRM NIST 1849a, ® B4t chi*a ham lwgng chit béo thap danh cho nguwdi Ién, ¢ San pham uéng lién chira ham lwgng chét béo cao danh cho ngudi lén, @ San pham uéng lién
chira ham lugng chéat béo cao danh cho ngudi ion - gia dugc, ° San pham udng lién chira ham lwgng protein cao danh cho ngudi 1én, 1 San pham ubng lién chira ham lwgng
protein cao danh cho nguwdi Ién - gia duwgce, 9 Sira bt danh cho tré nhé - gid dwgc, " Stra bdt danh cho tré nhd, ! Bét illuma danh cho tré nhd, | B4t elemental danh cho tré so
sinh, ¥ Bjt elemental danh cho tré so sinh - gia dugc, ' Sira bdt PH danh cho tré so sinh, ™ Bt dau nanh PH danh cho tré so sinh, " Bt FOS-GOS danh cho tré so sinh, ° Stra
bt danh cho tré so sinh, P B4t dau nanh danh cho tré so sinh, 9 Stra uéng lién danh cho tré so sinh, f San phdm uéng lién danh cho tré so sinh - gid duoc, * Bt an dim.

CHU THICH: Cac két qua dwgc biéu thj bding mg/100 g sén pham cudi cling d& hoan nguyén (dang 1dng “ubng lién"; dang bdt hoan nguyén (25 g trong 200 g nwéc); dang 1dng
sét dwgc pha losing theo ty 1& 1:1 theo khéi lwgng). SRM 1849a dwec bidu thj bing mg/100 g san pham
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Bang A.13 - Di¥ lidu A3 chym déi véi kali

Miu 12 | 26 | 3¢ | 4 | 5 [ ¢ [ 79 | 8 [ 9 [ 10 [ 11% | 12' | 13 | 14" | 15° | 16° | 179 | 18 | 19°
Nam thir nghiém lién phong 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016
S6 lwong phéng thir nghigm 14 | 14 | 14 | 14 | 14 | 14 | 14 | 14 | 14 | 14 | 14 | 14 | 14 | 14 | 14 | 14 | 14 | 14 | 14
S6 phong thir khéng tuain th 2 2 2 2 2 2 2 2 2 2 2 3 2 2 2 2 2 2 2
S phong thir nghi¢m ngoai 1& 0 0 ] 0 0 0 1 ] 0 2 0 1 0 0 0 ] 0 0 0

S6 phang thir nghiém can lai sau khi
12 12 12 12 12 12 11 12 12 10 12 10 12 12 12 12 12 12 12

trlr ngoai lé
S6 két qua chép nhan dugc 24 | 24 | 24 | 24 | 24 | 24 | 22 | 24 | 24 | 20 | 24 | 20 | 24 | 24 | 24 | 24 | 24 | 24 | 24
Gia trj trung binh, mg/100 g 932 |44,0| 222 | 177 | 150 | 98 | 7,64 | 69,7 | 55,1 | 84,9 | 86,4 | 67,5 78,3 | 48,3 | 76,1827 | 81,4 | 61,4 | 136

D0 lech chuén l3p lai, s, mg/100g [ 369|073 4,97 4 |291|1,60]|0329] 359|153 1,3 | 1,82 0,9 | 2,04 |0,783( 2,66 | 2,46 | 0,859 | 2,56 | 2,41

99 léch tai 1ap, sk, mg/100 g 421(260| 93| 8 |527|447|082|6,06|349|473|720| 45 |4,26|2,79|5,00(538| 4,59 [270| 9,2
Hé s bién thién 13p lai, Cv., % 396 |165|224| 22 |193(162|431]516|279| 1,5 [2,10| 1,3 |2,61{1,62|3,50|2,98|1,055|4,18 | 1,77
Hé s6 bién thién téi Iap, Cvr, % 452|590 (4,18 | 46 |3,50|454(10,7| 87 |6,33| 56 [833| 66 |544|578| 6,7 | 65 | 563 |439| 67
Gié tr] HorRat 1,12/0,92|0,83|0,89| 0,66 (080|128 |1,46|1,02|0,96]|1,44|1,11(0,93|092|1,14|1,12| 0,97 |0,72| 1,25

s SRM NIST 184093, ® B4t chira ham lwgng chit béo thap danh cho ngudi Ién, ¢ San phdm udng lidn chira ham lwgng chat béo cao danh cho ngudi Ién, 9 San pham uéng lién
chira ham lwgng chét béo cao danh cho ngwéi Ién - gid dwec, ® San phdm udng lién chira ham lwgng protein cao danh cho ngudi I6n, ' San phdm udng lién chira ham lugng
protein cao danh cho ngwéi 16n - gia dwgce, 9 Sira bt danh cho tré nhé - gid dwgc, " Sira bdt danh cho tré nhd, ! Bt illuma danh cho tré nhd, | B4t elemental danh cho tré so
sinh, X B6t elemental danh cho tré so sinh - gia dwoc, ' Stra bdt PH danh cho tré so sinh, ™ Bt dau nanh PH danh cho tré so sinh, " Bt FOS-GOS danh cho tré so sinh, ° Sita
bdt danh cho tré so sinh, P B6t dau nanh danh cho tré so sinh, 9 Stra udng lidn danh cho tré so sinh, * San phdm udng lién danh cho tré so sinh - gia dwee, * Bt an dam.

CHU THICH: Céc két qua duoc bidu thj bing mg/100 g san phim cubi cling da hoan nguyén (dang Idng “ubng lién"; dang bdt hoan nguyén (25 g trong 200 g nu&c); dang léng
sét dwgce pha lodng theo ty 1& 1:1 theo khdi lugng). SRM 1849a dugc biéu thj bdng mg/100 g san pham.
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Bang A.14 — Dir liéu dd chum dbi v&i magnesi

Miu 12 2¢ 3¢ 44 5 6 7? gh 9 10 | 41% | 128 | 13™ | 14" | 16° | 167 | 173 | 18" | 19°
N&m thir nghiém lién phéng 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016
S6 lvgng phéng thir nghiém 14 [ 14 | 14 | 14 | 14 | 14 | 14 [ 14 | 14 | 14 | 14 | 14 | 14 | 14 | 14 | 14 | 14 | 14 [ 14
$6 phang thir khdng tuan thi 2 2 [ 21} 2 2 3 2 2 | 2 2 | 2| 4 2 | 2| 2| 2 2 2 2
S6 phéng thir nghiém ngoai 18 0 0 0 1 0 2 1 0 2 1 2 2 1 2 2 0 1 2 0
86 phang thir nghigém cén lai sau khi
trir ngoal 18 12 12 12 11 12 9 11 12 10 11 10 8 11 10 10 12 11 10 12
S& két qua chip nhan duoc 24 | 24 | 24 | 22 | 24 | 18 | 22 | 24 | 20 | 22 | 20| 16 | 22 | 20 | 20 | 24 | 22 | 20 | 24
Gi4 trj trung binh, mg/100 g 163 [ 13,1 (395|197 | 328 (168|186 |9,34|5,37|5131{5,07|4,30)|6,54|454|501|8,07|625]333|5,96
D6 léch chudn l3p lai, s, mg/100 g 2,95 |0,218(0,515| 0,05 | 0,67 |0,019|0,033]0,347(0,107| 0,19 )0,080|0,052|0,087|0,105|0,115/|0,240(0,177{0,062|0,064
P46 l&ch téi lap, ss, mg/100 g 5,68 |(1,001( 1,80 | 0,33 | 1,40 |0,141|0,247}0,875|0,283|0,623|0,264(0,221|0,651|0,263{0,277|0,732|0,453|0,249(0,580
Hé sé bién thién I4p lai, Cv,, % 181)167)1,30| 2,8 |2,03) 11 |1,75)|3,72|1,99| 36 |158|1,20|1,34(2,32(2,30|298|284)1,86 1,07
Hé s6 bién thién tai 1ap, Cuvr, % 348 (765|456 |169|4,26 | 84 (13,29| 9,37 | 527 (12,1 (522|514 |9,95|580|5,54|9,07|724| 7,5 9,74
Gida trj HorRat 066 |1,00(070|166|064|080(129|1,16|0,60}1,37 0,59 (0,57 |1,17|064|062|1,10|0,84 | 0,79 [ 1,13

3 SRM NIST 1849a, b Bot chira ham Iwgng chét béo thap danh cho ngwdi [&n, © San pham uéng lién chira ham lwgng chét béo cao danh cho ngudi Ién, ¢ San phdm uéng lién
chi¥a ham lwgng chét béo cao danh cho ngudi Ién - gid dwec, ® San pham uéng lidén chira ham |wgng protein cao danh cho ngwdi Ién, f San phdm udng lién chira ham lugng
protein cao danh cho nguwi Ién - gid dwgc, 9 Sira bdt danh cho tré nhd - gia dwgce, " Sika bjt danh cho tré nhé, ! Bt illuma danh cho tré nhd, ! Bat elemental danh cho tré so
sinh, ¥ Bot elemental danh cho tré so sinh - gid dugc, ! Stra bdt PH danh cho tré so sinh, ™ Bt dau nanh PH danh cho tré so sinh, " Bt FOS-GOS danh cho tré so sinh, ° Sra
bdt danh cho tré so sinh, P Bt dau nanh danh cho tré so sinh, 9 Stra udng lién danh cho tré so sinh, ¥ San pham udng lién danh cho tré so sinh - gid dwee, ® Bot an dam.

ICHU THICH: Céac két qua duwgrc biéu thi bAng mg/100 g sdn phadm cubi cling da hoan nguyén (dang 1dng “uéng lién"; dang bt hoan nguyén (25 g trong 200 g nwéc); dang I6ng
lsét duec pha lodng theo ty & 1:1 theo khéi lwgng). SRM 1849a dwec biéu thj bing mg/100 g san pham.
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Bing A.15 - Dir liéu d chum dbi v&i mangan

Miu 19 | 22 | 3 | 4° | 5 | & | 79| 8 | 9 | 10 | 11< | 12' | 137 | 14" | 18° | 16° | 475 | 18 | 19°
N&m thir nghiém lién phong 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016 [ 2016 | 2016 | 2016 | 2016 | 2016
S8 Irong phang thir nghiém 14 | 14 | 14 | 14 | 14 | 14 | 14 | 14 | 14 | 14 | 14 | 14 | 14 | 14 | 14 | 14 | 14 | 14 | 14
S8 phong thi khang tuan tha 2 | 2| 2| 2] 2| 4] 222243 |2]2|3|2]2]3]:2
S6 phang thir nghiém ngoal 1§ 0 2 1 1 0 3 3 1 2 1 2 2 2 2 1 3 4 3 0
:3 E;i:?n;h& nghigm con faisaukhi |\ ) | o {11 |11 |12 7| o |11 |10 |11 | 8| o ]10]10]10]o|s]|s]|n2
S6 két qua chap nhan dugc 24 | 20 | 22 | 22 | 24 | 14 | 18 | 22 | 20 | 22 | 16 | 18 | 20 | 20 | 20 | 18 | 16 | 16 | 24
Gia trj trung binh, mg/100 g 4,89 |0,156/0,357|0,008|0,420|0,0060,004|0,165|0,009| 0,052(0,004|0,012[0,0250,012|0,006 0,034 0,012 0,001] 0,088
DO lech chuan I3p lal, s, mg/100g __ |0,0880,001/0,023|0,001|0,023|0,000{0,000]0,008|0,000 0,001 |0,000|0,0000,001 0,000 {0,000 0,001 [0,000]0,000] 0,002
DO Iech ti 1ap, sv, mg/100 g 0,221]0,011(0,062[0,002[0,038[0,000[0,000|0,014 0,001 [0,005 0,001 0,002{0,002(0,002 {0,001 0,002{0,002{0,001 0,010
Hé s6 bién thién 13p lai, Cvs, % 181] 09 | 65 | 85 | 536|280 49 | 365|234 1.6 | 463 |3.20| 21 | 1,5 | 6,30| 2.9 | 3.45| 18 | 2.48
He s& bién thién tai 13p, Cvr, % 451| 69 | 175|185 92 | 7.3 | 115 8.7 | 8.4 | 103|216 | 207 | 91 | 130|237 | 6.3 | 13.0| 65 |11.44
Gia tri HorRat 0,51 0,46 | 1,32 | 0.80 | 0,72 | 0,30 [0,43 1] 0,58 | 0,37 | 0,58 | 0,82 | 0,84 | 0,46 | 0,59 | 0,97 | 0,33 | 0,59 | 1,5 | 0,70

a SRM NIST 1849a, ® Bt chira ham lrgng chét béo thp danh cho ngwéi 1én, © San pham udng lidn chira ham lrgng chét béo cao danh choe ngui Ién, ¢ San pham uébng lién
chira ham lrgng chét béo cao danh cho ngudi Ién - gid dwece, © San pham ubng lién chira ham lrgng protein cac danh cho ngwdi 16, * San phdm ubng lién chiva ham lrgng
protein cao danh cho ngwdi 1én - gid dugc, 9 Sira bdt danh cho tré nhé - gid dwgce, " Stra bt danh cho tré nhd, ! Bt illuma danh cho tré nhd, | Bjt elemental danh cho tré sor
sinh, ¥ B4t elemental danh cho tré se sinh - gid dwec, ! Sika bdt PH danh cho tré so sinh, ™ Bt dau nanh PH danh cho tré so sinh, " Bt FOS-GOS danh cho tré so sinh, ° Siva

bot danh cho tré so sinh, P Bot dau nanh danh cho tré so sinh, 9 Sira ubng lign danh cho tré so sinh, " San pham udng lién danh cho tré so sinh - gia dwec, ® Bot &n dam.

CHU THICH: Céc két qua dwoc bidu th] bing mg/100 g san phdm cudi cling d& hoan nguyén (dang Idng “ubng lién"; dang bt hoan nguyén (25 g trong 200 g nwéc); dang léng
sét dwgc pha loéing theo ty 1& 1:1 theo khéi lrgng). SRM 1849a dwgc bigu thj bing mg/100 g san phdm.
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Bang A.16 — Dir liéu dd chum déi v&i natri

Miu 12 2° 3¢ 44 5° &' 79 8" 9 100 | 11% | 12' | 13™ | 14" | 15° | 16° | 179 | 18" | 19°
N&m thir nghiém lién phong 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016 { 2016 | 2016 | 2016 | 2016 | 2016
Sé lugng phong thir nghiém 14 | 14 | 14 | 14 | 14 | 14 [ 14 | 14 | 14 [ 14 | 14 | 14 | 14 | 14 | 14 | 14 | 14 | 14 | 14
Sé phong thir khéng tuan tha 2 2 2 2 2 2 2 2 2 2 2 3 2 2 2 2 2 2 2
Sé phang thir nghiém ngoai l1& 1 0 0 0 0 0 0 1 0 1 0 1 0 0 1 0 0 1 0
Sé phoéng thir nghiém cén lai sau khi
trir ngoai I 11 12 12 12 12 12 12 11 12 11 12 10 12 12 1" 12 12 1 12
56 két qua chAp nhan dugc 22 | 24 | 24 | 24 | 24 | 24 | 24 | 22 | 24 | 22 | 24 | 20 | 24 | 24 | 22 | 24 | 24 | 22 | 24
Gia trj trung binh, mg/100 g 427 | 245|140 | 138 | 102 | 102 | 496 18,5 |20,3|26,9 | 26,9 |175|266|159|155|252 (1841122283
Do 1éch chuln I3p lai, s, mg/100 g 76 |0,452) 3,09 4 1,77 | 0,93 |0,238| 0,64 |0,729| 1,20 10,495] 0,27 | 0,82 (0,384 0,407 1,05 |0,664]0,358(0,408
B léch tai lap, ss, mg/100 g 10,9|199|6,75{ 8 |6,22|560|0662(126|1,76(2211215]1,39[1,99 (124|142 |2,04|1,71|0,80]2.25
Hé sé bién thién Iap lai, Cv,, % 1,78 | 184|221 | 31 |1,73| 090|480 |345(3,59) 45 [(1,84| 1,5 |3,10| 242|262 |4,18|3,61|2,95| 1,40
Hé sé bién thién tai 1ap, Cvgr, % 254 |812|484| 59 |6,08|548|13.4( 68 [866| 82 |7.98| 8,0 748|777 (9.13]8,10|9,32| 66 |7,68
Gia trj HorRat 056 (1,16 (090 |1,10|1,08| 0,97 150|093 |1,20|1,19(1,16 1,08 (1,08 |1,04|1,22 |1,16| 1,28 |0,85] 1,13

2 SRM NIST 1849a, Bt chira ham lrgng chit béo thap danh cho ngudi Ién, ¢ San phdm ubng lién chira ham Iwgng chat béo cao danh cho ngwdi Ién, @ San pham uéng lién
chira ham rgng chit béo cao danh cho ngudi Ién - gid dugc, ® San pham udng lién chira ham lwgng protein cao danh cho ngudi Ién, ! San phm udng lién chira ham lrgng
protein cao danh cha ngudi Ién - gid dwge, © Siba bot danh cho tré nhé - gid dwge, " Siva bt danh cho tré nhd, | Bt illuma danh cho tré nhé, | Bot elemental danh cho tré so
sinh, ¥ Bjt elemental danh cho tré se sinh - gid dugc, ! Siva bft PH danh cho tré so sinh, ™ Bdt dau nanh PH danh cho tré so sinh, " Bt FOS-GOS danh cho tré so sinh, © Sira
b6t danh cho tré so sinh, ® Bt dau nanh danh cho tré so sinh, @ Stra uéng lién danh cho tré so sinh, " San ph&m ubng lién danh cho tré so sinh - gia dwec, * Bot &n dam.

ICHU THICH: Céc két qua dugc biéu thi bang mg/100 g san phdm cudi cing d4 hoan nguyén (dang Idng “udng lién”; dang bdt hoan nguyén (25 g trong 200 g nwdc); dang 1dng
sét dugc pha loang theo ty 18 1:1 theo khéi lwgng). SRM 1849a dugc biéu thj bing mg/100 g san pham.
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Bang A.17 - Dir liéu d6 chym dbi v&i phosphor

Miu 12 | 20 | 3¢ | 4° | 52 | 6 [ 79 [ 8 | 9 | 10 | 11% | 12" | 13™ | 14" | 15° | 16° [ 179 | 18 | 19°
N&m thir nghiém lién phdng 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016
S6 lwgng phong thir nghiém 14 | 14 | 14 | 14 [ 14 | 14 | 14 | 14 | 14 | 14 | 14 | 14 | 14 | 14 | 14 | 14 | 14 | 14 | 14
56 phong thir khéng tuan thi 3 3 3 3 3 3 3 3 3 3 3 4 3 3 3 3 3 3 3
Sb phéng thir nghiém ngoai 1& 0 0 1 0 0 V] 0 0 0 0 0 0 0 0 0 0 0 0 0
S6 phong thir nghiém codn lai sau khi
i el 8 "m0 11111111111t 110l 1] 111111
S6 két qua chip nhan duwgc 22 | 22 | 20 | 22 | 22 | 22 | 22 | 22 | 22 | 22 | 22 | 20 | 22 | 22 | 22 [ 22 | 22 | 22 | 22
Gi4 trj trung binh, mg/100 g 401 | 29,7 | 89,5|70,8|94,9|41,1{ 238|444 |226(51,8|483|256(41,3(236]323|496(29,1|252]|49,1
D0 lech chuén 13p lal, s, mg/100 g 11,8 |0,498] 2,3 | 1,4 | 3,28} 0,74 | 0,55 [ 1,73 | 0,69 | 1,54 | 0,95 |0,310| 0,56 |0,272| 1,18 | 2,34 |0,635] 0,37 | 0,65
D6 léch tai 1ap, sr, mg/100 g 185|211 74 | 1.8 | 585|168 | 1,86 |3,68|1,88|3,64|3,42|1,98|2,89|2,04(261|367|1,95(1,39]3,18
Hé s6 bién thién 1ap lai, Cvy, % 2941168 26 | 20 | 346181232 (3,89(3,04/298/!196(1,21]1,36/1,16 3,66 |4,72|2,18| 1,49 1,33
Hé s6 bién thién tai 1ap, Cvr, % 462| 71|83 |25 |617|408| 78 | 83 | 83 | 7,0 |708(776| 70|87 |81 |74 |669| 55|65
Gi4 trj HorRat 1,01 1,04 (144|042 (1,08 {063 1,11[1,29]|1,18|1,13]|1,12| 1,12 1,08 | 1,23 | 1,20 1,18 | 0,98 (0,79 | 1,03

& SRM NIST 1849a, ® B4t chira ham lwgng chit béo thap danh cho ngwei I6n, © San phim uéng lién chiva ham Ivgng chét béo cao danh cho ngudi Ion, ¢ San pham udng lign
chiva ham lugng chét béo cao danh cho ngwdi I6m - gid dugc, ® Sdn phdm uéng lidn chira ham lugng protein cao dénh cho ngudi Iém, f Sén phdm udng lién chira ham lwgng
protein cao danh cho ngui 1én - gia dwgc, ¢ Sta bt danh cho tré nhd - gid dwgc, " Stra bt danh cho tré nhd, | Bt illuma danh cho tré nho, | B4t elemental danh cho tré so
sinh, ¥ B8t elemental danh cho tré so sinh - gid dwec, ! Stra bdt PH danh cho tré so sinh, ™ Bt ddu nanh PH danh cho tré so sinh, ® B6t FOS-GOS danh cho tré so sinh, © Sira
bt danh cho tré so sinh, P Bat dau nanh danh cho tré so sinh, ¢ Stra udng lidn danh cho tré so sinh, ¥ San phdm uéng lin danh cho tré s07sinh - gia dwoc, * Bat an dam.

CHU THICH: Céc két qua dwgc biéu thj bAdng mg/100 g san pham cudi ciing @4 hoan nguyén (dang 16ng “uéng lién"; dang bt hoan nguyén (25 g trong 200 g nwérc); dang léng

sét dwgc pha loang theo ty & 1:1 theo khéi lrgng). SRM 1849a dugc bidu thj bing mg/100 g sdn phdm,
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Bang A.18 — D liéu dé chum déi v&i kém

Miu 12 2v 3¢ 44 5° 6 79 gh 9 10 [ 41% | 42' | 13™ | 14" | 15° | 16° | 179 | 18 19
N&m thir nghiém lién phong 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016
S6 lwgng phang thir nghiém 14 | 14 | 14 | 14 |14 | 14 | 14 | 14 [ 14 | 14 | 14 | 14 | 14 | 14 | 14 | 14 | 14 | 14 | 14
S6 phong thir khéng tuan thi 2 2 2 2 2 2 2 2 2 2 7 3 2 2 2 2 2 2 2
S6 phong thir nghiém ngoai l& 0 4] 1 1 0 1 1 2 1 2 2 1 0 2 2 0 1 3 1
S6 phong thir nghiém can lal sau
Khi trir ngoai I& 12 12 11 11 12 1 11 10 11 10 5 10 12 10 10 12 11 9 11
Sé két qua chdp nhan dwgc 24 24 20 20 | 24 22 22 20 22 | 20 10 | 20 24 20 | 20 24 22 18 22
Gia trj trung binh, mg/100 g 15,2 |0,748| 2,57 | 0,46 | 2,22 (0,289 (0,161 |0,740{0,554 [0,750 0,007 (0,552 |0,580|0,608 |0,551 {0,852 0,706 |0,094 | 0,335
Bé 1éch chuén 13p lai, s, mg/100 g | 0,559 [0,015|0,034 (0,015 0,058 0,009 |0,006 (0,026 {0,020 0,020 0,002 (0,023 |0,014 0,015 (0,028 0,037 |0,012 (0,003 | 0,009
Dd léch tai lap, sk, mg/100 g 0,80 {0,071}0,151(0,028(0,178|0,026 |0,024 0,047 0,034 |0,075|0,003 |0,044 (0,055 (0,034 |0,037|0,083 (0,029 (0,009 0,033
Hé s6 bién thién 13p lai, Cvs, % 369 |2051132} 33 |261(309| 35 |345|364| 26 |306 4,16 (2,41 2,53 (503143517133 | 27
Hé sb bién thién tal 1ap, Cur, % 526 | 94 | 59 | 62 |799) 90 |149)/ 63 |61 |100) 54 |798) 95 | 56 |66 | 9,7 [411] 8,0 9,9
Gia trj HorRat 0,70 | 0,80 | 0,60 | 0,49 | 0,80 | 0,66 | 1,00 | 0,54 | 0,50 |0,84 | 2,22 |064 |0,77 | 0,46 (0,54 | 0,84 [ 0,34 | 0,56 | 0,75

a SRM NIST 1849a, ® Bot chira ham lurgng chét béo thap danh cho nguéi Ién, © San pham uéng lién chira ham lugng chéat béo cao danh cho ngudi Ién, @ San phdm udng lién
chira ham lugng chét béo cao danh cho nguwdi lén - gia dwge, © San phdm uébng lién chira ham lweng protein cao danh cho ngwdi 1én, ! San pham udng lién chira ham lwong
protein cao danh cho ngudi Ién - gia dwgc, 9 Sira bt danh cho tré nhd - gid dwgre, " Sira bdt danh cho tré nhd, ' Bt illuma danh cho tré nhé, | Bt elemental danh cho tré so
sinh, ¥ Bjt elemental danh cho tré so sinh - gia dwec, ! Sira bt PH danh cho tré so sinh, ™ B4t dau nanh PH danh cho tré so sinh, ™ Bt FOS-GOS danh cho tré so sinh, ° Sira
bt danh cho tré so sinh, P B4t dau nanh danh cho tré so sinh, 9 Stra udng lién danh cho tré so sinh, ¥ San pham ubng lién danh cho tré so sinh - gia dugc, ® Bot an dam.

CHU THICH: Cac két qua dwgc biéu thj bing mg/100 g san pham cudi ciing d& hoan nguyén (dang 18ng “uéng lién"; dang bét hoan nguyén (25 g trong 200 g nuéc); dang Iéng
sét dwoc pha lodng theo ty 18 1:1 theo khéi lwgng). SRM 1849a dwec biéu thi bdng mg/100 g san pham.
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PhulucB
(tham khao)

Lwu y vé ki thuat phat hién, cac dang nhiéu va viéc dinh lwong

B.1 Khai quat

Ky thuat AES dugc st dung rong rai aé phén tich dinh tinh va dinh Irgng. Phy luc ndy mé ta mét s6 hién
twgng ¢ thé quan trong trong viéc dién gidi quy trinh clia tiéu chuan nay. Mic du da dwa ra mot sé xem
xét v& mét Iy thuyét nhung phu luc ndy khéng nhdm muyc dich tr& thanh cubn sd tay vé cac ky thuat
quang phb.

B.2 Cac dang nhiéu
B.21 Khai quat

Dé& xac dinh mét chét phan tich cu thé trong mot mau, thwéng wu tién siv dung cac vach quang phé cé
dd nhay cao nhét. Trong trdng hop bj nhiéu, dic biét 13 nhiéu quang phd, thi phai chon mdt vach khac,
ké ca khi vach d6 kém nhay hon. Ky thuat ICP-AES thudng ¢ nhiéu loai nhidu, dwoc mé ta ngin gon
nhw sau.

B.2.2 Nhiéu quang phd

Nhiéu quang phd (cac vach quang phd clia nguyén t& chdng Ién nhau hodic khéng phan gidi dwoc)
thwdng gap trong phat xa nguyén tir, trong dé anh sang dwoc phat ra khéng chi bdi nguyén té can phan
tich ma con tir tAt ca céc nguyén té khéac c6 trong mau. Thong thuong, loai nhiéu nay c6 thé dugc loai
bd bang cach lwa chon vach phat xa thich hgp va c6 thé dwoc kiém tra bing vach phat xa thir hai
(Béng B.1). Can ddm bao gia tri ndng d¢ tir vach kiém tra thi hai khdng sai léch qua + 5 % so vé&i vach
phat xa thir nhét.

Loai nhiéu quang phd thwéng gap trong ki thuat phét xa Ia sy xuét hién cla phd bang théng-phat xa do
sir ¢4 mét clia cac dang phan tir,

B.2.3 Nhiéu ion héa

Nhiéu ion héa gay ra béi s cé mit clia cac nguyén té dé bj ion héa trong nén mau clia mau thir, dan
dén thay déi trang thai can baing ion héa clia chat phan tich do bi ting mat dd sb electron. Dang nhiu
nay cling dugc chl y trong cac thiét b ma déng khi argon c6 téc do thép.

C6 thé bd sung lweng Ién nguyén tb dé bj ion hoa (vi du: dung dich caesi 0,5 % phan khéi lwvgng) vao
méu va st dung cac dung dich chun @& khic phuc dang nhiéu nay.
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B.2.4 Nhiéu vatly
Nhidu vét Iy 1a do sw khac biét v& mét sb tinh chat vat Iy clia dung dich (mau thir va chét chuan hiéu

chudn) nhu 46 nhét, strc ciing bé mat va ap suét pha hoi. Nhirng khéc biét nay sau d6 cé thé gay ra
nhirng thay ddi vé hiéu suat hit, sy phun swong hodc nguyén ti héa.

C6 thé khic phuc dang nhidu nay dén mirc dd nao d6 bang cach dyng dwdng chudn trén nén mau tring
thong qua viéc pha loang hodc thém ndng dé acid twong ddi cao hodic béng ky thuat bd sung chuan.

Bang B.1 — Bwéc séng phat xa dwgc chon, bwéc séng kiém tra thir hai va
cac nguyén té gay nhiéu déi véi phép xac djnh bing ICP-AES

Nguyén té Bwéc séng phat xa | Loai vach quang phd | Nguyén td gay nhiéu
210,324 lon Y
211,276 lon
Ca
317,933 lon
422 673 Nguyén ti
324,754 Nguyén tie Ti, Fe
= 327,395 Nguyén tir
238,204 lon
Fe 259,940 lon
239,563 lon
766,491 Nguyén tr
5 769,897 Nguyén tl
Mg 279,800 lon ' Fe
285,213 Nguyén tlr
257,610 lon Fe, Mo, Cr,
Mn 293,306 lon Al, Fe
259,372 lon
588,995 Nguyén tcr Ar
6 589,592 Nguyén tir
p 213,618 Nguyén ti Cu, Fe, Mo, Zn
214,914 Nguyén tl Cu, Al, Mg
202,548 lon P
Zn 213,857 Nguyén ti
Y 360,074 lon
(chét ndi chudn) 410,237 Nguyeén ti
In : 303,936 Nguyén tl
(chét ndi chuan)
i 460,733 Nguyen tir
(chét ndi chuan) '
CHU THICH: Céac dudng khéc clia 39 nhay thich hep, khéng bj nhidu hodc hiéu chinh @9 nhiéu trong nén mau
cu thé cb thé dwoe chdp nhan dé st dung.
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B.3 Pinh lweng
B.3.1 Yéu ciu chung

Do ky thuat quang phd khong thé trie tiép do ndng dd bang cach chuyén ddi tin hiéu phat xa thanh néng
dd nén viéc hiéu chuan |a khdng thé tranh khéi. Cé thé dung dwong chun dé hiéu chuan.

B.3.2 Bwdng chuan

Dung duwdng chudn bang cach thém lwong chat cin nghién cru vao dung dich nén hd tro véi lwgng
ngay cang tang. idu kién khé nhat cn dap g 14 1am cho cac dung dich duoc si dung cho dudng
chuan gidng hét véi dung dich diing cho phan tich mau. Tuy nhién, dwéng chuan thuwdng duec ghi lai
trong céc dung dich chi chira hop chét dwoc nghién ciru, trong khi mau c6 nhiéu chét khac.

S hiéu biét chwa day dd vé thanh phan mau thir cé thé 1a kho khan nghiém trong déi véi viéc dyng
dwong chudn trén nén mAu tring. Tuy nhién, néu da biét ré thanh phan clia mau thir va cac mAu khong
khac nhau qua nhiéu thi viéc dgng dwdng chuén trén nén miu tring dugc wu tién hon viéc bd sung
chuén, dic biét la trong cac phép xac dinh da nguyén t6. Thong thudng ty Ié gitra cudng do chét phan
tich va cwong do clia nguyén té thir hai dwoc thém vao mau (chat ndi chuln) duoc s dung dé cai thién
d6 chinh xac clia phép phan tich, Bang cach nay, mét sé tham sb trong qua trinh kich thich va xd ly
quang phd cé thé dwgc gidm thidu hodc loai bd bang cach 4p dung ki thuat dung chudn ndi chuén,

Néu dé tuyén tinh dwoc dam bao thi ¢an hai dung dich chuan Ia di dé dung dwéng chuén.

Tuy nhién, nén s dung ba dén nam dung dich chuan. Trong moi truéng hop, can kiém tra thwdng
xuyén @9 tuyén tinh. Can lwa chon ving 1am viéc sao cho néng d8 clia dung dich mAu thlr ndm & gitra
duwdng chuan.

B.3.3 Chét ndi chuén

Néu s dung chat ndi chuan triee tiép thi can hiéu chinh @8 troi theo tin hiéu. Phan mau thlr can duoc
pha lodng chinh xac. Néu chét ndi chuin dwoc thém vao phin mau thir thi can hiéu chinh db tréi theo
tin hiéu va dg pha loang.

B.3.4 B sung chuin

B& sung chuan 1a cach kiém tra phép do ndng dé cla cac miu cé thanh phan dung dich rit khac nhau.
Phuong phap bd sung chun ciing dwoc st dung dé bu lai anh hwdng do nhiéu do héa chét va do cac
chét nén khac. Phép bd sung chuan ciing 13 cich @& kiém tra tinh hoan chinh clia qua trinh phan hay.

B4 sung chudn la ding mét lwong nhd c6 ndng dd da biét (vi dy: binh dung dich chuan sé 3, xem Bang 3).
D6 thu hdi phai trong khodng tir 90 % dén 100 %.
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Thw muc tai liéu tham khao

[1] TCVN 6400 (ISO 707) Sita va sdn pham stra ~ Hudng dan ldy mau

[2] TCVN 6910-2 (ISO 5725-2), D6 chinh xé4c (d6 ding va dé chum) cla phuong phép do va két qué do
— Phan 2: Phurong phép co ban xéc dinh d6 18p lai va do tai lap clia phuong phép do tiéu chudn

[3] AOAC INTERNATIONAL. AOAC Official Methods Program, Associate Referee’s Manual on
development, Study, Review, and Approval Process. Part IV AOAC Guidelines for Collaborative
Studies, 1995, pp. 23-51

[4] AOAC SMPR 2014.004, Standard Method Performance Requirements for Minerals and Trace

Elements in Infant Formula and Adult/Pediatric Nutritional Formula
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