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L&i néi dau
TCVN 11669:2016 hoan toan twong dwong véi ISO 20639:2015;

TCVN 11669:2016 do Ban kg thuat tiéu chuén quéc gia TCVN/TC/F13
Phuong phap phén tich va Iy méu bién soan, Téng cyc Tiéu chuan
Do Iwdng Chét Iwgng thim dinh, Bd Khoa hoc va Céng nghé cong bé.
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Thirc an céng thire danh cho tré so sinh va san pham

dinh duwé'ng danh cho ngwéi Ion - Xac dinh axit pantothenic
bang phwong phap sic Ky long siéu hiéu ning-phé khéi lwong
hai lan (UHPLC-MS/MS)

Infant formula and adult nutritionals — Determination of pantothenic acid by
ultra high performance liquid chromatography and tandem mass spectrometry method
(UHPLC-MS/MS)

CANH BAO - Viéc ap dung tiéu chudn nay co thé lién quan dén céc vt ligu, thiét bj va cac thao
tac gay nguy hidm. Tiéu chudn nay khéng dwa ra dwgc tét ca cac vén dé an toan lién quan dén
viéc sir dung chung. Nguwdi st dyng tiéu chudn nay phai tw thiét 1ap céc thao tac an toan va xac
dinh kha ning ap dung cac giéi han quy dinh trwéc khi sir dung tiéu chuan.

1 Pham vi ap dung

Tiéu chudn nay quy dinh phuong phap dinh frong axit pantothenic bao gdm cé céc dang lién két, trong
thirc 3n cdng thirc danh cho tré so sinh va san pham dinh dwdng danh cho ngudi Ién (vi dy: dang bdt)
str dung s&c ky 16ng siéu hiéu nang-phd khéi lwvgng hai lan (UHPLC-MS/MS).

2 Thuat ngir va dinh nghia
Trong tiéu chudn nay sl dung cac thut ngi va dinh nghia sau day.

241

San phim dinh dwéng danh cho ngwéi 1ém (adult nutritional)

Thirc 3n hoan chinh vé& dinh dudng, thirc 3n cdng thirc diic biét duoc tiéu thy & dang 16ng, ¢6 thé Ia
ngudn dinh dwdng duy nhét, duoc tao thanh tir hdn hop cia stra, d4u nanh, gao, whey, protein thay
phan, tinh bt va cac axit amin, ¢b va khdng cé protein nguyén ven.
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2.2

Thire an cdng thire danh cho tré so sinh (infant formula)

San pham c6 thé ding dé thay thé sra me dwoc ché bién dic biét dap ting dugc cac nhu cu vé dinh
dwdng clia tré trong nhitng thang dau sau khi sinh dén giai doan an thirc an bd sung thich hep.

[Ngudn: TCVN 7108:2008 (CODEX STAN 72-1981)]

3 Nguyén tac

Chiét axit pantothenic bing dung dich dém amoni axetat 0,4 mol/l. Sau khi loc, dung dich cudi cung
dugc dung dé phan tich sac ky 1ong siéu hiéu nang-phd khéi legng hai lan (UHPLC-MS/MS).

4 Thubc thir va vat liéu tho

Chi str dung cac thuéc thir loai tinh khiét phan tich va nwéc cét hodc nwéc da khir khoang hodc nuéc
c6 d6 tinh khiét twong dwong, trir khi c6 quy dinh khac.

4.1  Céc chét chuén

4.1.1 Canxi D-pantothenat, loai Sigma" hosc CAS 137-08-6.

4.1.2 Canxi pantothenat-['*Cs, '*N,], ISOSicences” ho#ic CAS 356786-94-2.
4.2 o-Amylase, loai Sigma A3176", tir tuy bd, khoang 25 U/mg hodc twong duwong.
4.3 Dung moi

4.3.1 Axetonitril, loai ding cho LC hoac twong duong.

4.4 Amoni axetat, loai tinh khiét, c6 d6 tinh khiét > 98 % (Fluka 9690)".

4.5 Axit axetic, loai tinh khiét.

4.6 Axit fomic, loai tinh khiét.

4.7 Dung dich axit formic 1 % trong nwéc, loai tinh khiét.

4.8 Chuén bj dung dich chuén

4.8.1 Dung dich géc axit pantothenic (PA), p = 250 pg/mi

Can 54,5 mg canxi pantothenat (4.1.1) (c6 tinh dén d6 &m néu trong gidy chirng nhan cta nha cung
chp hodc sdy dén khéi luong khdéng ddi & 105 °C) cho vao binh dinh mirc 200 ml va pha lodng béng
nwéc dén vach. Bao quan dung dich & nhiét & —20 °C.

" Pay 13 vi dy v& san phdm phi hop c6 ban san. Théng tin ny dua ra tao didu kién thuan tién cho ngui si¥ dung tiéu chudn
va khéng 4n dinh st dung san phdm nay. Cac san pham twong ty c6 thé dwoc s dung néu cho céc két qua tuong drong.
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4.8.2 Dung dich trung gian axit pantothenic, o = 10 pg/ml

Chuyén 1 ml dung dich géc PA (4.8.1) vao binh dinh mtrc 25 ml v& pha loang bing nuwéc dén vach.
Bao quan dung dich & nhiét d6 —20 °C.

4.8.3 Canxi pantothenat-["*C¢ '*N,] dung dich géc [IS (ndi chuin)], p = 20 pg/ml

Can 5,0 mg canxi pantothenat-["*C¢ "*N,] (4.1.2) cho vao binh dinh mtc 250 ml va pha loang béng
nw&c dén vach. Bao quan dung dich & nhiét dd —20 °C.

4.8.4 Céc dung dich c¢é nam mirc ndng dd ding dé dwng dwéng chuin

Chuyén céc lwgng thich hop dung dich trung gian PA (10 pg/mi) (4.8.2) vao céac binh dinh miec 10 ml
dé thu dugc nam néng d6 PA khac nhau (0,08 pg/ml; 0,16 pg/ml; 0,32 pg/ml; 0,64 pg/ml va 1,2 pg/mi).
Thém 500 pl dung dich géc ndi chuén (20 pg/ml) (4.8.3) va pha loang bang nwéc dén vach. Néng dé
ctia chét néi chudn (IS) trong tirng dung dich chudn 1a 1 pg/ml. Bao quan cac dung dich nay & nhiét do
—20 °C khéng qua 1 thang trwéce khi st dung.

4.8.5 Dung dich amoni axetat, ¢ = 400 mmol/l, pH = 3,8 (dung d& chiét mau)

Cho (30,8 + 0,10) g amoni axetat vao céc c6 mé dung tich 500 ml. Thém khodng 300 ml nudc va
khudy béng bd khudy tir d& hoa tan. Chinh pH = 3,8 + 0,1, thém t¥ tir axit axetic béing (khoang 150 ml,
néu cin). Chuyén vao binh dinh mic 1 000 ml va thém nwéc dén vach. Dung dich nay c6 thé bén trong
1 thang khi bao quan & 4 °C.

5 Thiét bi, dung cu

Str-dung cac thiét bi, dung cu thiy tinh ctia phong thir nghiém va cy thé nhv sau:

5.1 Can phan tich, c6 thé can dwoc 210 g, doc dén 0,1 mg; c6 thé can duoc 4 100 g, doc dén 0,1 g.
5.2 May do pH, c6 thé doc dén 0,01 don vi pH.

5.3 May déng héa?.

5.4 Bia khuiy c6 bd khudy tir.

5.5 B& loc xyranh, c6 mang loc c& 16 0,22 um, dwdng kinh trong 33 mm, Millex-GV PVDF (Millipore)?;
mang loc c& 16 0,45 um (Millipore)® hoic twong duwong.

2 Polytron PT3000 (don vi dén ddng), Aggregate PT-DA 3012 (Kinematics, Lucerne, Thuy S§) 1& vi dy v& cdc sén pham

thich hop cb ban s&n. Thang tin nay dua ra tao thudn tién cho nguwdi sir dung tiéu chudn va khéng 4n dinh str dung céc san
phdm nay. Cac sdn phim tuong ty cé thé dwge st dung néu ching cho cac két qua tuong dwong.

% Pay la vi du v& cac san phim thich hgp c6 ban sin. Thang tin nay dwa ra tao thuan tién cho ngudi sir dung tiéu chusn va
khéng 4n dinh st dung cac san phdm nay. Cac san pham twong tv cé thé dwoc st dung néu ching cho cac két qua tuong
duong.
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5.6 Ha théng UHPLC-MS/MS, cot UPLC, vi dy cét ACQUITY UPLC® ghép véi detector khéi phé ba
ttr cuc dwge gan véi ngudn ion héa tia dién (ESI) va cot T3 (c& hat 1,8 pm, kich thudc 100 mm, dudng
kinh trong 2,1 mm; Waters Crop)® hodc twong tu.

6 Cach tién hanh
6.1 Chuan bj miu
6.1.1 Yéu ciu chung

Néu mau chira tinh bot, thi thém 50 mg a-amylase vio huyén phti mau va & 15 min & 40 °C dé lam gidm
6 sanh va d& xi Iy Tron ki mAu dang 1dng d& dam bao méu ddng nhét va dé chiét truc tiép. Néu mau
dang bdt chwra biét 36 ddng nhét thi gia dinh 1a khéng dbng nhét va thyc hién theo 6.1.2.

6.1.2 MAau dang bdt dwoc tron kho

Péi véi mau dang bdt duoc trdn khdé/khong ddng nhét, can chinh xdc khodng 25,0 g (my).
Thém 200,0 g (my) nwéc & 40 °C trwée khi tron cho dén khi thu dugc huyén phi dng nhét. Sir dung
may ddng héa (5.3), néu can. Can chinh x4c khodng 15,0 g (ms) huy&n phit m&u da ddng nhét cho vao
binh dinh mirc 50 ml. Tinh khéi lvgng mAu thie (M 12 khdi lugng miu dang bt twong &ng), sl dung
Cong thiee (1):

m, =1 XTs 1)

m, +m,
Trong dé
my  1akhéi lwgng mau da can, tinh bang gam (g);
my 14 khéi lwgng nwéc da thém vao trudc khi trdn, tinh bang gam (g);
ms  1a khéi leong huyén phi mau da ddng nhét, tinh bang gam (g).
6.1.3 Mau dang bt dwoc tron wét

Déi v&i hén hop mau dang bét ddng nhit dwgc tron wét, can chinh x4c khodng 2,0 g mau (m;) cho vao
binh dinh mirc 50 ml. Thém 14 g nwéc & 40 °C. Tron cho dén khi thu dwgce huyén phi déng nhét.

6.1.4 Mau dang long

Péi v&i mau dang 1dng, can chinh x4c khodng 20,0 g (ms) cho vao binh dinh mirc 50 ml.
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6.2 Chiét

Thém 25 ml dung dich amoni axetat 0,4 mol/l, pH = 3,8 vao méu da chudn bj (6.1). Pha lodng dich chiét
méu bing nudc dén vach. Cho que khudy vao va khudy trong 10 min. Loc 20 ml phan méu th¥ qua
gidy loc g4p nép (Loai 597%2). Tién hanh phan tich séc ky.

6.3 Phan tich
6.3.1 Phan tich séc ky

Chuyén 1,0 ml dich loc thu dwoc trong 6.2 vao éng polypropylen 15 ml cé chira 500 pl dung dich géc
ndi chuan (IS) (4.8.3). Didu quan trong la st dung ciing mét dung dich ndi chuan giéng nhw dung dich
da duoc st dung @& dung duwdng chulin (4.8.4). Pha loang dung dich dén 10 mi bang nuwéc, day nép
va tron. Loc qua bd loc xyranh c& 18 0,22 pm (5.5). Bom I1én hé théng UHPLC-MS/MS.

Céc vi du vé& sic ky db dién hinh dwgc néu trong Phu luc A.

6.3.2 Céac diéu kién UHPLC

Thé tich bom: 2ul

Nhiét d6 cot: 30°C

Tbc do dong: 0,45 ml/min

Pha déng A: dung dich axit fomic 0,1 % (thé tich) trong nwéc
Pr_ia déng B: axetonitril

Chuong trinh gradient déi véi cdt dwgce néu trong Bang 1.

Bang 1 — Chwong trinh gradient déi véi cét

Thoi gian Pha dong A Pha dong B
min %o %o
0 92 8
2,2 80 20
2,4 50 50
4,0 50 50
41 92 8
7,0 92

Dat dong séc ky 1dng vao detector khéi phd chi tir 0 min dén 2 min d& tranh lam ngudn bi tic nghén.
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6.3.3 Didu kién khdi pho/khéi phd

- Ngubdn ion héa: ESI (+);

- Dién thé mao quan: 2,2 kV;

~ Dién thé cone: 25 V;

- Dién thé bo chiét: 3,0 V;

— Nhiét dd nguén: 140 °C;

— Nhiét dd tach dung méi: 350 °C;

~ Tbc dd dong khi cone: 40 Vh;

— Téc a6 dong khi tdch dung méi: 700 I/h.

Cai @3t nang lwong va cham & 14 V va thei gian dirng ddi véi méi 1an chuyén khéi c6 kiém tra 12 0,1 .
Céc gi4 tri nay 1a dac thi va cAn duwoc 16i wru dbi voi tirng thiét bi sir dung. Chon viéc chuyén khéi tr
220,2 m/z— 90,1 m/z d6i véi PA va tir 224,2 m/z — 94,1 m/z dbi v&i dung dich ndi chudn (IS) da duoc
ghi nhan ddng vi ttr 0 min dén 2,1 min.

6.3.4 Nhan biét

Nhan biét khéi phd trong phwrong thire kidm tra mét phan (rng bao gdm viéc phat hién ddng thoi cac
ion phan tt trong (ng voi PA va PA da duoc ghi nhan ddng vi. Viéc chuyén khéi khéi lugng dugc Iva
chon twong (ng 1a tte 220,2 m/z — 90,1 m/z va tlr 224,2 m/z — 94,1 m/z.

7 Tinh két qua

Tinh 1i 18 dién tich gitra PA va IS @i v6i tirng chét chudn. Dyng dwéng chudn ndm diém (trong dai tir
0,16 ng dén 2,4 ng trén cdt) theo ty 1& dién tich pic (truc y) so véi ndng d6 PA (truc x). Tinh hoi quy
tuyén tinh, Nén sir dung dwdng chuén héi quy tuyén tinh da cén (1/x).

Tinh d6 déc (S) va giao diém (/) clia dwong chuan.
Tinh phan khéi lwgng PA, w, bidu thj bang miligam/100 g (mg/100 g), str dung Cong thirc (2):

(A-1xV,xV,x100
W=
Sxm xV,x1000

(2)
Trong dé:
A 1a ty 1& dién tich pic PA/IS trong dung dich thir;

10
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| lagiao diém clia duwdng chudn;

S |a dd déc cla dwdng chuan;

Vi lathé tich clia dich chiét mau, tinh bang mililit (& day V; = 50 ml);

V, lathé tfch ctia dich loc, tinh bang mililit (O day Vz = 1 ml);

Vs la th& tich cudi ciing clia dung dich thie, tinh bang mililit (& day V; = 10 ml);
m 12 khdi lwgng phan mau thie, tinh bang gam (g);

100 |2 hé sb chuyén dbi thanh 100 g;

1000 12 hé sé chuyén ddi tir microgam (ug) thanh miligam (mg).

11
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Phuluc A
(tham khao)

Vi du vé sac ky do dién hinh

081106001 124 MRM cua hai kénh ES+
10 - 224.2>94.1
1 8.05¢

IS

: \

TYTTTTT L Akt BAR LEAAR LAR Ll

020 04 08 080 100 120 14 160 180 200 22 240 260 280

Hinh A.1 - S4c ky a8 caia chét ndi chuén (IS) canxi pantothenat-['*Cs, "*N;]
xac dinh dwec bang phwong phap UHPLC-MS/MS

081106001 1.24 MRM cua hai kénh ES#+
10 7 220.2>90.1
4 85 3.34e
= %<
e L b el bl Bk Bl L | Time

020 04 06 & 080 100 120 14 160 180 200 22 240 260 2.80

Hinh A.2 - Sic ky db cua axit pantothenic trong mau thirc dn cong thire danh cho tré so sinh
xac dinh dwoc bing phwong phap UHPLC-MS/MS

12
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Phuluc B
(tham khao)

Dir liéu o chum

D@ liéu néu trong Bang 1 thu dugc trong mét nghién ciu lién phdng thir nghiém, dwoc cdng bd
nam 2015 [1] phi hop véi TCVN 6910-2 (ISO 5725-2) va quy dinh cia-AOAC-IUPAC vé quy trinh
nghién ctru cong tac quéc té dé danh gia cac dic tinh vé& dd chym cda phwong phap phan tich. ©
Nghién ctru dwoc thyre hién dya trén cac yéu cdu néu trong Tai liéu tham khao [4].

Bang B.1 - Di¥ lléu d6 chum déi véi axit pantothenic

M3u " | 22 | 3¢ | & 5° 6 7 g" g' 10'

N3m thir nghiém lié&n phdng 2014 | 2014 | 2014 | 2014 | 2014 | 2014 | 2014 | 2014 | 2014 | 2014

Sé lwgng phéng thir nghiém dwoc

, 13 | 14 | 14 | 13| 13 | 14| 13 | 14 | 14 | 13
gilr lai sau khi loai trir ngogi &

Gia trj trung binh, ¥, mg/100g 259 | 385|696 | 807 | 504 | 5910549 6,65 | 2,07 | 1,57

D% léch chudn l3p lai, s, mg/100g 0,05 | 005014 | 0,13 | 0,14 | 0,17 | 0,008 | 0,22 | 0,06 | 0,03

D6 lach chudn téi 18p, sq, mg/100 g 0,13 (020035033 023 | 0,29 | 0,022 | 0,36 | 0,14 | 0,09

Ha s bién thién Iap lai, Cy,, % 19 (13|20 |16 | 28 | 28| 15 |33 | 29 | 17

Hé sb bién thién t4i lap, Cya, % 50 | 53 | 51 4.1 47 | 49 4,1 54 7,0 5,5

Gidi han Bp lai r, [r = 28 xs8],

0,14 [ 0,14 | 0,39 | 0,36 | 0,39 | 0,48 | 0,022 | 0,62 | 0,17 | 0,08
mg/100 g

Gidi han téi lap R, [R = 2,8 X sg],

036 | 056|098 |09 064 | 081 |0,061) 101 ] 039 | 0,25
mg/100 g .

Gi4 trj Horat, theo Tai liéu tham khao [5]| 0,51 | 0,57 | 0,60 | 0,50 | 0,53 | 0,57 | 0,33 | 0,63 | 0,69 | 0,52

® San phdm dinh dudng tir protein sira, dang bdt danh cho ngudi Iém, ® Thire &n céng thirc tir dau nanh da thiy phan mét phén,
dang bét danh cho tré so sinh, © SRM 1849a, 9 San phadm dinh duéng c6 ham lwgng chét béo thép, dang bdt danh cho ngudi
I6n, * Thirc &n cdng thire tr dau nanh, dang bdt danh cho tré so sinh, ' Thire 3n céng thirc dang bot danh cho tré nhé, ® Sea
cdng thirc 6& dung ngay danh cho tré so sinh, " Thirc 3n bd sung dang bét danh cho tré so sinh, ' San phim dinh dwéng c6 ham
lrgng chit béo cao, & ding ngay danh cho ngui 1én, | San pham dinh dwéng c6 ham legng protein cao, dé ding ngay danh
cho ngudri lon .

RTF la thyc pham @2 diing ngay.
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