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Lo gidi thiéu

Tigu chudn nay cung c4p co s& cho céc phuong phap phan tich, Tiéu chudn ndy duee ding nhw mét
khung phap 1y trong 6 cac nha phén tich ¢o thé xac dinh viéc phan tich thea quy trinh chudn,

V1 tiéu chuin nay lién quan dén phép do phén khéi irgng a-, f- » va Stocopherol trong thire phim
nén phan tham chidu dugc néu trong Thir myc 131 118y tham khdo v& cach tinh va bibu thj ham lrgng
vitamin E theo cAc hoat tinh sinh hoc. Xem thém thang tin trong [1], [2], [3] va [4]. V&i phwong phap
nay khong cé sy khac bigt gitra RRR-tocopherol v tt ca c4c tocopheral racemic.
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Thye pham - Xéc dinh vitamin E béng sic kyléng hiéu ning cao —
Binh lvong o, B 3 va &tocopherol

Foodstuffs — Determination of vitamin E by high performance liguid chromatography -
Measurement of a-, f-, y-, and 5-tocopherol

CANH BAO - Khi ap dung tidu chudn nay cé thé chn phél sir dung céc vat lidu, thiét bj va céc
thao téc nguy hiém. Tiéu chudn nay khéng d& cép dén céc van dé an toan khi sir dyng chiing.
Ngwéi st dung tiéu chudn niy phai tw thiét lap cac thao tac an toan thich hep va xic dinh khi
ning 4p dung céc giél han qul dinh tréc khi st dung tiéu chudn.

1 Pham vi 4p dung

Tigu chudn ndy qui dinh phrong phép xéc dinh ham lwong vitamin E trong thyec phdm bing séc ky
16ng higu ning cao (HPLC). Viéc xac dinh ham Iigng vitamin E duge thiye hién bing cach dinh lwgng
a-, f~ » va &tocopherol. Phuong phap ndy da dwgce d&nh gid xdc nhan trong hai phép nghién clru
dénh gid lién phdng. Nghién cru ddu tidn 4 phan tich a-tocopherol trong margarin va sira bit, dao
déng tir 9,89 mg/100 g dén 24,09 mg/100 g. Nghién ciru thir haila phan tich a-, B-, y- va 3-tocopherol
trong stra bdt va a-, va Stocopherol trong bjt yén mach dao déng tir 0,057 mg/100 g (f-tocopherol)
dén 10,2 mg/100 g (e-tocopherol).

CHU THICH Hoat tinh ciia vitamin E c6 thé tinh dwgre tr ham legng tocopherol chép nhan cac h§ sé thich hgp néu trong (1],
[2], [3] va [4).

2 Tailigu vién din

C4c tai lidu vién din sau rit cin thiét cho vidc ap dyng tigu chuln nay. D&i véi cac ti ligu visn din ghi
ndm cong bb thi.ap dung phién ban dwgc ndu. B véi cac tl Béu vién din khéng ghi nam cdng bb thi
4p dung phi8n bdn méi nhét, bao ghm ca céc stra ddi, bd sung (néu cb).

TCVN 4851 (ISO 3696), Nudce st dung dé phén tich trong phong thir nghiém — Yéu cdu ki thugt va
phuong phép thik.
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3 Nguyén tic

o=, P~ - va S-tocopherol trong dung dich mdu durge xac dinh bing HPLC dertecto UV hodic huynh
quang, Trong phn I6m cAc tredmg hgp, xa phong hoa mAu thir, sau a6 chidt néu cn. Visc nhan biét
dia vao théi gian luu va dugre djnh lugng bing phuong phép ngoal chudn siv dyng di2n tich pic ho3ic
chidu cao pic. Céc phrong phap ndi chuén cb thd dwgc st dung néu cac phép thiv 64 thu hdi tueong
tng cho thdy cé cing tinh néng clia chét ndi chudn trong qua trinh phén tich nhir chét phan tich, théng
tin xem thém [4] dén [14).

CHU THICH Sir dung céic cft pha thiing thurémg, vide tAch cAc tocopherol va tocotrienol clng 4 kha thi.

4 Thubc thi

Sir dung céc thube thir loal tinh khiét phan tich va nuéc dwece sir dung phdi phin hp véi loai 1 clia
TCVN 4861 (150 3696), trir khi co quy dinh khac.

4.1 Metanol.

4.2 Etanol nguyén chét, p(CzHsOH) = 100 % thé tich,
4.3 Etanol, ¢(C;H:OH) = 96 %.

4.4 Natri sulfat, khan.

4.5 Dung djch KOH, d& xa phdng héa, ndng 36 khél lweng thich herp, vi du o(KOH) = 50 g/100 mi hogic
AKOH) =60 g/100 ml hodic céc dung dich cdn, vi dy: 28 g KOH trong 100 mi hin hop ciia 9 phin thé tich
etanol va 1 phén thé tich nwée.

4.6 Chét chéng oxi héa, nhw axit ascorbic (AA), nati ascorbat, pyrogallol, natri sulfua (NazS),
hydroquinon hodc hydroxytoluen da butylat hoa (BHT).

4.7 Dung mbi va céc dung mai chiét, nhu ete dietyl (khang chira peroxit), diclo metan, d4u nhg {dai sbi
tlr 40 °C @én B0 °C), n-hexan, etylaxatat hodc c4c hdn hep thich hep.

4.8 Pha dgng clia HPLC: Céc hdn hop thich hgp dugc bidu thi theo thd tich, vi dy: 1,4-dioxan 3 %
hodc 2-propancl 0,5 %, metyl tert-butyl ete 3 % trong n-hexan hodic n-heptan déi vdfi_séc ky pha thuén
(NP) hosic 1 % dén 10 % nuérc trong metanol dbi voi séc ky pha ddo (RP).

D6 véi cic hé théng HPLC thay thé, xem Phuy luc C.
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49 Chétchuin

4.9.1 Yéu clu chung

£, 1 va tocopherol dwgt cung cap bdi Calbiochem® con a-tocopherol dugc cung cép tir cac nha
cung cép khac nhau. B4 tinh khiét clia céc chat chuén tocopherol ¢6 thé dao ddng tir 90 % dén 100 %.
Do @6, cin phal x4c dinh néng dé cha dung dich hiéu chudn bing do phd UV (cac phép thir v& d8 tinh
khiét, xem 4.10.5).

4.9.2 a-tocophero! M(CzsHsOz) = 430,7 g/mol, cb G tinh khiét it nhét 1a 95 %.

a-tocopherol axetat M(CaiHs203) = 472,7 g/mol ciing c6 thé duge dimg lam chét chudn sau khi xa
phéng héa.

4.9.3 ptocopherol M(CzsHusO2) = 416,7 gimol, c6 a0 tinh khiét it nhat 12 90 %,
4.9.4 xtocopherol M(CzsHssO2) = 416,7 g/mol, c6 a0 tinh khidt it nhat 13 90 %.
49.5 &tocopherol M{C2rHssOz) = 402,6 g/mol, c6 d¢ tinh khiét it nhét 14 90 %.
4,10 Dung dich géc

4.10.1 Dung dich géc a-tocopherol

Cén mdt lugng chét chun a-tocopherol (4.9.2), chinh xéc dén miligam, vi dy: khodng 10 mg va hoa tan
trong mot thé tich dung médi xac dinh, vi dy: 100 ml n-hexan déi véi hé théng NP hodc 100 ml metanol
a6i v&i hé théng RP.

4.10.2 Dung dich gbc Stocopherol

Cén mdt hrong chét chudn S-tocopherol (4.9.3), chinh xac dén miligam, vi du: khoang 10 mg va hda tan
trong mot thé tich dung méi xac dinh, vi dy: 100 ml n-hexan d6i véi hé théng NP hosic 100 mi metanol
dbi vi hé théng RP.

4.10.3 Dung dich géc xtocopherol

Can mét lugng chét chuén »tocapherol (4.9.4), chinh xac dén miligam, vi dy: khodng 10 mg va hda tan
trong mdt thé tich dung mbi xac dinh, vi dy: 100 ml n-hexan d8i véi hé théng NP hogic 100 ml metanol
dbi véi hé théng RP.

" Théng fin ndy dira fa tao thugin tién cho ngudi sir dyng cdn EN khdng 4n dinh phal sir dyng sdn phim nay. Céc sén phim
twong ty co thé Gugc sir dyng néu cho két qua trong duong.
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4.10.4 Dung djch gbc socopherol

Can mt lrgng chét chudn Stocopherol (4.9.5), ¢hinh x4c dén miligam, vi dy: khoang 10 mg va hoa tan
trong mét thé tich dung méi xac dinh, vi dy: 100 ml n-hexan d6i vai he théng NP hoc 100 ml metanol
a6i v&i hé théng RP.

4.10.5 Phép thir vd ndng 66 va d6 tinh khiét

Bo d) hép thu clia cac dung dich géc (4.10.1 dén 4.10.4) & cac budc song thich hop bing may do phd
UV (5.1). Néu sir dung dung méi n-hexan thi ding pipet 14y 10 ml dung dich géc cho vao binh dy tron
béng thy tinh hé phéch va logl bb dung mél trén may cb quay (5.2) dwdi 4p suét giam & nhiét d khang
qué 50 °C. Sau khi hdi lai 4p sudt khi quyén bing nito, iy binh ra va hda tan lrong c3n trong 40 mi
metanol biing cach xoay binh, Liy dung dich nay d& do phd.

Tinh ndng a6 ki lrong clia vitamin E, o clia céc o, B, y va Stocopherol twang (rng, bing microgam
trén mililit theo Céng thirc {1):

A.M.1000
P='"'—S_

(M
Trong 46:
A ) gia trj d6 hép thy clia tirng tocopherol trong dung dich géc twong (mg frong metanol;

£ 13 hg sb hip thy phén ti trong metanol tinh béing | x mol! x cmr! & budc séng Xac djnh néu
frong Béing 1;

M 12 khéi lwong phan tir cla tirng tocopherol néu trong Bang 1, tinh biing gam trén mol (g/mol).

Bang 1 - Céc vi dy vé gia trj Ej¥ vatinh ¢

Chit Bubcséng | £1% | Khéllrong P Tai ligu tham khao
(metanol) phén tie
(g.mak) (l.moH.cme1)
atocopherol 292 nm 76 430,7 32733 [12], [13], [15]
f-ocopherol 296 nm 89 4187 37086 112}, [13], (5]
ytocopherol 208nm ] 4167 3782 {12], (13}, [15]
&tocopheral 298nm 87 4026 3502,6 112], [13), [15]

Ngoai gia trj e-tocopherol thu dugc & bwdc séng 292 nm, thi can do 9 hép thy & bwde séng 255 nm
(nhé nhdét). Ty 18 & buée song ndy khéng dugre viegt qua Eass/Ez: = 0,18. Néu khong, cac chit ndy sé
bj phén hdy (xem thém théng tin [15]).
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4.11 Dung dich chudn

4111 Dung dich chudn a-tocopherol

Diing pipet Ky 10 mi dung dich gbc a-tocopherol {4.10.1) cho vao binh dinh mirc mdt vach 100 ml va pha
loang @én vach bing dung mdi thich hgp (vi dy: n-hexan cho NP va metanol cho RP), Dung dich chudn

cén co ndng dd khéi lwgng tir 1 pg/ml dén 10 ug/ml a-tocopherol. Néu sir dung detector UV ¢ kidm
soét séc ky thl cin sir dung dung dich cé ndng 65 cao hon,

Dung dich chuén phai duge bdo qudn trénh &nh séng, dé & nhidt dd nhé hon 4 °C va cin duwge kidm
fra nhw md ta trong 4.10.5.

4.11.2 Dung dich chuén ciia hdn hop o, -, -, &tocopherol

Diing pipst Ky tirng dung dich gdc (4.10), vi dy 10 mi, cho vao binh dinh mirc mét vach 100 ml va pha
lofing dén vach bing dung méi thich hop (vi du: n-hexan cho NP va metanol cho RP). Dung dich chudn
¢an c6 ndng a9 khdi legng tir 1 pg/ml dén 10 pg/ml i vai mi dang tocopherol.

Dung dich chuén phai duge b2o quén tranh anh séng, d & nhigt 39 nhd hon 4 °C va cin dugc kidm
tra nhur md ta trong 4.10.5.

5 Thiétbj, dyng cy

Sir dung cac thiét bi, dung ey clia phdng thir nghigm théng thuéng va cy thé nhe sau;

5.1 May do phd UV, ¢4 thé do a6 hip thy & céc burdie song xéc dinh, c6 céc cuvet thich hop, vi dy: chidu
dai dedng quang 1 cm.

5.2 Bd cd quay, c6 ndi céich thiy va bd phén chan khéng.
Nen sir dung niter 8 tao chan khéng.
5.3 Hé théng HPLC

Hé théng HPLC gdm cb bom, bd phén bom méu, detector hujmh quang c6 burée séng kich thich 295 nm,
buirc séng phét xa 330 nm va hé théng danh gi4 nhu méy tich phén,

C6 thé sl dung detector UV. Burérc sbng duge cai dat & 292 nm va trong truéng hop ndy, dung dich miu
va dung dich chudn cin phéi d4m d3c hon, Ngodi ra, kha nang phat hién cac hop chét g4y nhidu s& ting.

54 COtHPLC

Cét phan tich pha thuan, vi dy: duwdng kinh tir 4,0 mm dén 4,6 mm, dal tir 100 mm dén 250 mm, dwgc
nhdi silica ¢& hat 5 pm. C& thd sir dung ¢ hat va kich thurde cit khvéc véi qui dinh trong tiéu chudin nay.
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Céc thong sé tach cAn phai phll hop vei vat lisu d& dam béo cho két qua twong duomg. Céc tidu chi vd
higu nding a6i v&i cac cat phan tich thich hop 1 6 phan gial dvémg ndn clia chét phan tich ¢6 lién quan.

Céic vat lieu nhdi cat silica thich hop ¢ s8n tir hang Lichrosorb® 602 Spherisorb® Si9, Hypersll® S va
Lichrospher® 100 DIOL?.

Co thé si¥ dyng c4c cit pha ddo phén tich, vi dy: Cg, c6 c& hat 5 um, dwing kinh 4,0 mm dén 4,6 mm,
dai 100 mm dén 250 mm. Cac vat lidu nhbi cot pha ddo phén tich thich hop 14 Spherisorb® ODS? va
Hypersil® ODS?. Phn lém cac cit RP khang tach dugc Stocopherol va ytocopherol. Tuy nhign, cac
cft nay c6 th& dugc str dung 48 dinh lwgng o, &Hocopherol va ¢ thé cho cac gia ti tong cla - + y-
tocopherol,

5.5 Bjloc

Céc b loc o nhé vé c lém dé loc pha ddng HPLC va céc dung dich mAu teang img, vi dy: o& 15 0,45
wm 1 thich hop.

CHU THICH Loc pha d9ng cling nher loc dung dich méu thir qua mang lgc tnrére khi s dyng hoic bom thudng 88 kéo dai thoi
gian sir dyng cia ct.

5.6 B9 loc tach pha (tly chon).

6 Cach tién hanh

6.1 Chudn bl méu

Bbng hoa mau thir. Nghidn méu bang dung cu thich hop va trén lal.

6.2 Chudn b] dung djch méu thé

6.2.1 Blén phip phong ngira

Didu quan trong 12 céc dung dich mAu thir cin dugc bio v8 tranh anh sang tredc khi phan tich.
6.2.2 Céac miu diu va m& c6 ham lwgng nwére thip cb chiva cic tocopherol chura este héa
6.2.21 DAu va m& cd ham lwgng nwée thip

Qui trinh nay chi ¢6 thé 4p dung cho cac mAu cb chira cac tocopherol chwa este hoa, Néu khng, tién
hanh theo 6.2.3.

2 ichrosorb® S| 60, Spherisorb® Si, Hypersi® S, Lichrospher® 100 DIOL, Spherisorb® ODS va Hypersi® ODS 12 cac vi dy vd
san phim thich hgp ¢4 ban sin. Thdng tin ndy dua ra tao thugn tisn cho ngurdl str dyng ti8u chuin cdn EN khang 4n dinh phéi
sUr dung ching.

10
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C#n 2 g mu thly, chinh xac dén 1 mg, cho vao binh dinh mirc mdt vach 25 ml. Thém n-hexan hojc
dung mdi thich hep khac (4.7) va hoa tan phén mau thir bing cach xoay binh. Sigu 4m dung dich d&
hd trgy cho vide hda tan. Pha loding bing cling logi dung méi dén vach. Dung dich mu thir nay chi
dwore siv dung cho cac hé théng pha thuang.

C6 thé pha loang dung dich nay trwére khi do séc ky hosic st dung mét lwgng mau nhd hon.
6.2.2.2 Margarin vi bo

Géin tach chét béo clia margarin va clia bo truéc khi pha loang mAu, C6 thé thire hign bing cach, vi
du: trdn mAu voi natri sulfat khan (4.4), thém r-hexan (4.7) va xi¥ Iy h&n hop trong thiét bj siéu am. Liy
ra chét rén va rira it nhét hai 14n biing n-hexan. Loai bé dung méi bing bd cb quay (5.2) va 4p sufit
gidm, hda 1an cin bing mot thé tich xac dinh n-hexan va dinh lwgng biing HPLC pha thuéng.

6.2.3 Céac loai mau khic

6.2.3.1 Xaphéng hoa

Xa phéng hoa tir 2 g dén 10 g mAu thir bing hdi lwu tht nhit 13 duwéi déng nito sir dung cac lwrgng thich
hop stanol (4.3) ho#ic melanol (4.1), nwéc va chét chéng oxi héa nhir axit ascorbic, hydroquinon,
pyrogalol hodc BHT (4.6) va dung dich kali hydroxit (4.5). Thém cdn va c4c chét chéng oxi héa vao
méu trwéc khi bd sung kali hydroxit.

Céc vi dy v& ty 1é thudc thir thich hgp dugc néu trong Béng 2.

Bang 2 - Ty 1& thuéc thir thich hop

Khél lvgng méu Cén Chét chéng oxi héa Kali hydroxit
<2gdénsg 50 mi metanol 0,25 g AA 5 mi dung dich 50 /100 mi
>5gdén10g 100 ml etanol 1.0 g AA +0,04 g Na25 20 ml dung djch 60 g/100 ml
>10gdén20g 150 ml etanol 1,0 g AA 50 mi dung dich 60 g/100 i

Thai gian xa phéng héa thudmg trong khoang tir 15 min d&n 40 min & nhigt dd tir 80 °C dén 100 °C.
Néu sau khi x4 phong héa va 1am ngudi, ¢ dau hodc mé trén bd mat ciia hdn hop xa phong héa thi
can thém mdt hegng du dung dich kali hydroxit (4.5) va thdvl gian xa phdng héa phai kéo dai.

6.2.3.2 Chiét

P& trénh tao nhk trong, cAn bd sung mét Igng nwde vao dung dich mau da xa phéng héa sao cho tf
18 cia cdn va nuére c6 trong dung dich tac thanh 1a 1; 1.

Chiét cac tocopherol bing dung méi thich hap (4.7). Néu n-hexan duge diing 1am dung mai @8 chiét
ytacopherol va &tacopherol, thi cin bd sung mét lgng nhét dinh dung mdi phan cuc hon dé cb duge

11
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6 thu hbl tit nhét. S dung hdn hep, vi dy nhu diu nhe va ete dietyl 20 % @ chiét dugc hét cac hop
chét nay. Kiém tra d6 thu héi d& nhan biét kha nang thét thoat (théng tin thém xem [16], [17]).

L3p lgi qui trinh chidt 3 1an dén 4 1n véi cac thé tich tir 50 mi dén 150 ml. Rira cac phén chiét thu dugc
béing nwdrc (tir 2 1An dén 4 1An ding 50 dén 150 ml) dén trung tinh.

Vige chiét c6 thé dwge thye hign biing ki thuét ldngidng c6 hd tre pha réin {vi dy: Extrelut®®) khi ham
lwgng vitamin E khong qué thép [théng tin thém xem [18], [22].

6.2.3.3 Lam bay hoi

Lam bay hoi dich chiét biing bd cb quay (5.2). Loai bd hét nudre bing céch lam khd vél natri sulfat (4.4)
hodic dwgre chung cht ding ph véi etanol (4.2) hodic toluen, C4 thé sir dyng cac ki thudt twong dirong
khéc nhu gidy loc tach pha d& logi bd cac vét nwdre, viri didu kign aa dwec ching minh 14 khéng &nh
huwéng d8n két qua,

6.2.3.4 Phalodng

Hba tan lai cin bling pha d6ng (4.8) hoic dung méi HPLC twong duong khac dén ndng dg cudi clng
@8l vél tirng tocopherol tir 1 pgfml @én 10 pg/ml.

6.3 Nhan blét

Nhan blét céc tocopherol bing céch so sanh thi gian luu clia pic riéng ré trong séc ky dd thu duge véi
dung dich mAu thir va v&i dung dich chuén. Vidc nhan bidt pic c6 thé dugc thyc hign bing cach thém
{werng nhd céc dung dich chudn thich hop vao dung dich mau thir.

CHUTHICH Vige tach va djnh lugng duge cho thély 14 thoa dang néu tusn theo cic ldu kisn thi nghigm sau day (xem thém
Hinh A.1 va A.2). Bl vti céc h@ théng HPLC thay thé, xem Bang C.1.

Pha tinh: Lichresorb® Si 60, 5 pm;

Kich thuéc oft: 125 mm x 4 mm;

Pha déng: M3t phén thé tich ciia 1,4-dioxan 3 % trong n-hexan;

Técahdong: 1,0 mlimin;

Thi tich bom: 10 pl dén 100 ;

Dertector: huynh quang; burdc séng kich thich: 295 nm; bude séng phat xa: 330 nm.

% Extrelut® I vi dy vd san phdm thich hop c6 ban sin. mangﬂnnaywarammuanuencmngum:udungﬁaudmnva
khong &n dinh phai sir dyng san phim nay.

12
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6.4 Xicdinh

Bom céc thé tich thich hop (1&n dén 100 wl) clia dung dich chuln ciing nhw dung dich mau thir vao
hé théng HPLC. Tién hanh dinh luong bing phwong phap ngoal chudn, tich phan céc dién tich hosc
xé4c dinh chidu cao pic vA so sénh cac két qua véi cac gia trj twong (eng dbi v chét chudn.

Bom céc thé tich bing nhau clia dung dich mdu va clia dung dich chudn hosic bu bing hé sb tuong
tng trong phin tinh toan két qua (xem Bidu 7). Kim tra 6 tuyén tinh cla ham higu chudn.

7 Tinh két qua

Vige tinh todn dia véo diedmg chudn hodc sir dyung cac chuong trinh trong (g clia b tich phéan hodc
theo cong thirc d5 dwgc gidn hwgc sau day. Tinh ndng d khéi lrgng, w, clia o=, £, 3 hodic Stocopherol
bing mg/100 g mAu thir sir dung Céng thire (2):

wata22V Ve 100 @)

A, xmxV, x1000
Trong dé:

As 14 dién tich pic hodic chidu cao pic clia a-, B,  ho#ic &tocopherol thu dwgc trong dung dich
méu thir;

Ast l4 dién tich pic hodc chidu cao pic clia o=, &, » hodic &tocopherol thu dwge trong dung dich
chuén;

V  latdng th tich dung dich m&u thr (xem 6.2.2 dén 6.2.3), tinh bang mililit (mi);

p landng dd clia a~, B, » hodic Hocopherol trong dung dich chudn (xem 4.11.1 va 4.11.2), dudc
hiéu chinh a4 tinh khiét (xem 4.10.5), tinh bing microgam trén miilit (ug/mi);

m 13 khdi egng mAu, tinh bing gam {g);

Vsr 12 thé tich bom clia dung dich chudn, tinh bing microlit (ul);
Vs 12 thé tich bom clia dung dich miu thi, tinh bang microlit (ul);
1000 14 h§ 6 chuyén ddi tir microgam sang miligam;

100 14 hé s chuyén déi phan khéi lugng trén 100 g.

Béo céo két qua v& a-, f, 1 holic &ocopherol theo mg/100 g. B6i véi hoat tinh vitamin E, xem phén
gi¢r thigu va [1], [2], [3].
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8 B§chum
8.1 Yéu ciu chung

DU lidu v& ¢ chym ciia cac phurong phap HPLC khac nhau dé xac dinh «-tocopherol durgre thidt lap
ndm 1994 bing nghién ciru so sanh quéc té [xem 18] do Chiromg trinh thir nghiém va Bo chuén cla
Uy ban Chu &u thye hign trén mAu margarin (Chét chudn da dwoc ching nhan CRM 122 va ska bt
CRM 421) v dwra ra céc théng tin théng k& nhu trong Phy lyc B. Céc dir ligu thu duwoc tir cac nghién
ofru so sanh ndy cb thé khong p dung dugc cho cac dal ndng d¢ va cac chédt ndn miu khac voi cac
gia tri néu trong Phy lyc B,

D ligu v& 9 chym ddi woi siva bt va bdt yén mach da duoc thiét 13p trong nghién ciru lién phong thir
nghiém theo ISO 5725:1986, xem [19], do Vién Max von Pettenkofer clia Uy ban Y té Lién bang (nay la
Vién Bao vé Sirc khde Ngudi tidu ding va Tha y), eyc Hoa thye phim, Berin, Birc, xem [20] thyrc hign,
Céc dir lieu thu dirgc tir cac nghién civu lién phang nay cb thé khang &p dung dugc cho céc dai ndng
5 va cac chét nén mu khéc véi cac gia trj néu trong Phy Iyc B.

8.2 DSRplal

Chénh lgch tuyét aél gitra hai két qua thir nghiém riéng r8, thu dwgc khi st dung cling mit phrrong
phap, trén vt ligu thir gibng hét nhau, do ciing mét ngudri phén tich, str dyng cling mét thiét bj, trong
mot khoang thei gian ngén, khong qua 5 % céc trwémg hop vwret qué gidi han I3p lai r. BY Kp lai phy
thudc vao néing ad clia chit phan tich cd trong mau.

Cécgia trj 66 1a:

margarin atocopherol X =24,09 mg/100 g r=2,765mgi00 g

stra bot atocopheral  x =9,89 mg/100 g r=1,430 mgi100 g

stra bot atocopherol  x = 10,2 mg/100 g r=0,853 mgi100 g
Blocopherol X = 0,081 mg/100 g r=0,025mg/100 g
pocopherol X =1,889 mg/100 g r=0,311mg/100 g
&tocopherol X = 0,280 mg/100 g r=0082mgH00g

bt yén mach a-tocopherol  x = 0,279 mg/100 g r=0,071mg/100g
ptocopherol  x = 0,057 mg/100 r=0,017mgHo0 g

14
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8.3 D taildp
Chénh lech tuyét déi gitra hai két qua thir nghiém riéng ré thu dugc trén vat lidu thir gibng hat nhau,

thwe hién trong hai phong thir nghiém khac nhau, khéng qua 5 % céc fnedng hop vgt qud gidi han tai
l3p R.

Céc gia tri d6 1a:

margarin atocopherol  x =24,09 mgi100 g R=4,18mg/100g

sira bat a-tocopherol X =9,839mg/100g R=196mg/100 g

sira bot a-tocopherol  x =10,2 mg/100 g R=3,705 mg/100g
Pocopherol  x =0,081 mg/100g R=0,046 mg/100 g
ylocopherol  x = 1,989 mg/100 g R=0978mgM00 g
&tocopherol  x =0,280 mg/100 g R=0,134mg/100 g

b&t yén mach a-tocopherol X =0,279 mg/100 g R=0,133mg/M00 g
SHocopherol  x =0,057 mg/100 g R=0,030mg/100 g

9 Bdo cao thir nghiém

B4o c4o thir nghidm nén phi hep vei TCVNASO/IEC 17025 va [t nhét bao gdm cac thang tin sau:
a) moi thdng tin cin thiét cho viéc nhan biét diy da vé mau thir,;

b) vién dén tiéu chun nay holic phwong phép da st dung;

c) ngay iy mau va qui trinh iy miu (néu bidty;

d) ngay nhan méu;

@) ngay thir nghiém;

f) kétqua va dom vi do ma két qua bidu thi;

) bét ky diém diic biét nao quan sat durgc trong quaé trinh thir nghiém;

h) mei didqu kién thao tac khéng quy dinh trong tiéu chufn nay holic dwec xem I tdy chon cb thd anh
huéng dén két qua.

15



TCVN 8276:2018

Phu lyc A
(Tham khdo)

Vi du v& séc ky db ciia HPLC

Y huynh quang

X th&i gian {min)

1 a-tocopherol

2 tocopherol

3 ytocopherol

4 &tocopherol

Pha tinh: Lichrosorb® S1 60, 5 ym

Kich thurére cit: 125 mm x 4 mm

Pha dfng: Mét phén thé tich cia 1,4-dioxan 3 % trong n-hexan;

Tée d6 dong: 1,0 mUmin;

Thé tich bom: 20 pl;

Detector: huynh quang; bwéc séng kich thich: 295 nm va buéc séng phat xa: 330 nm

Hinh A.1 — Vi dy v& tach a~, #, 5 hodc &tocopherol tir mau margarin (CRM 122) bing HPLC
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CHU DAN

2

3

Pha tinh:

Kich thwdre cdt:
Pha dgng:

Téc 48 dong:
Thé tich bom:

Detector:

o

huinh quang

theri gian (min})

a-tocopherol

y=tocopherol

&-tocopherol

Lichrosorb® $i 60, 5 pm

125 mm x4 mm

Mot phén thé tich clia 1,4-dioxan 3 % trong n-hexan;
1,0 mimin;

20 pk

huynh quang; burde séng kich thich: 295 nm va bwde séng phat xa: 330 nm

Hinh A.2-- Vi dy vé tach a-, B-, y- hodc 5-tocopherol tir mau stra bjt (CRM 421) bing HPLC
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Phuluc B

(Tham khéo)
Dik lidu vé do chym

D ligu trong Bang B.1 clia cac phurong phép khéc nhau @& xac dinh vitamin E (a-tocopherol) da xic
dinh dugc trong nghién citu so sénh quéc t& do Churong trinh thir nghiém, Bo ludng va Tidu chudn
clia Uy ban chau Au t chirc, xem [18]. DI i trong Bang B.2 va Bang B.3 dwgc xé&c dinh trong
nghién ctru lién phong thir nghiém theo 1SO 5725:19867 [19], do Vién Max von Pettenkofer clia Uy ban
Y té Lign bang (nay 14 Vign Bio v& Sirc khde Nguéi tigu ding va Thi y), Cyc Héa thyrc phdm, Berlin,
Birc [20] thiee hidn.

Bang B.1 - Dir ligu vé 45 chum ddi véi margarin va siva bt

Miu CRM 122 CRM 421
Margarin Siia bt

Chét phan tich a-tocopherol a-tocapheral
N&m thyc hign phép thiz lish phong 1994 1994
86 lwgng phong thir nghiém 9 10
86 lwgmg miu 1 1
S8 lwgmg phong thir nghigm con lal sau khi trir ngogi 9 10
S8 lwgmg ngoal 18 0 ]
56 lwgng bd d lidu ] 10
88 lwgng phép do 13p iai 45 50
Gl4 ir] trung binh, X, mgH100 g 24,08 9.89
B3 1&ch chudn 14p lai, s, mg/100 g 0,977 0,399
B léch chudn twong déi t5p lai, RSDr, % 41 4,0
Gid tn 80 lgp [al, r (r= 2,83 x s;), mg/M00 g 2,765 1,130
B4 léch chudn t4i lap, s, mg/100 g 1477 0,693
B lach chudn trong dbi t4i 14p, RSDr, % 6,1 7,0
Gié trj a9 tai lap, R (R = 2,83 x sq), mg/100 g 4,180 1,960
Gid tri HorRat, theo [21} 0,87 0,87

CHU THICH: D Il thu durc ttr nghidn clu so sanh quéc t& ndy thu dwec sit dyng cdc phureng phép gidng nhau trong cac
qui trinh phan tich thang dyng ciia cic phéng thir nghlém tham gia vél c4c hé théng HPLC nhur trong Phy Iye G,
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Bang B.2 - Di¥ liéu v& a5 chum déi v&i siva bot

Chét phén tich a-tocopherol |p-tocopherol |ytacopherol | 5-tocopherol
Nam thwrc hign phép thir lién phang 1993 1993 1993 1993
S Irgng phang thir nghiém 13 12 13 10
S6 hrgng méu 5 5 5 5
86 lugng phang thi nghiam con lai sau khi tr 12 9 1 8
ngoai 1§

S6 Irgng ngoat 18 1 3 2 2
S8 Iwong két qua dwge chip nhan 66 51 65 40
Gi# frj trung binh, X, mg100 g 10,2 0,081 1,989 0,280
B4 léch chudn 1p lal, s, mgi 00 g 0,301 0,008 0,110 0,029
B4 léch chuan teong a6113p lai, RSDy, % 30 1.1 55 104
Gid trj a6 13p lai, r (r= 2,83 x 5), mg/100 g 0,853 0,025 0,311 0,082
B9 1&ch chudn tal 14p, sk, mg/100 g 1,31 0,016 0,346 0,047
6 léch chulin trong a8 tal 18p, RSDr, % 12,8 19,8 174 16,8
Gié tr| d tal lap, R (R = 2,83 x 5r), mg/100 g 3,705 0,046 0,978 0,134
Gié t HorRat, theo [21] 11 1.2 17 1,2

7 1S 5725:1986 hign nay da hiy.
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Béng B.3 — Dir lidu v& d6 chym déi vol bdt yén mach

Chét phan tich a-tocopherol  |B-tocopheral
Nam thyc hign phép thir lién phong 1983 1993
56 Iwgng phang thir nghiém 13 13
86 lrgng mdu 5 5
S6 legng phdng thir nghiém cdn lai sau khi trlr ngoai 1§ 12 11
S8 lwgng ngoai 16 1 2
56 Iwgng két qua dwoc chAp nhin 70 64
Gid 1 trung binh, X, mgH00 g 0279 0,057
B4 1&ch chudn #3p Iai, s, mg/100 g 0,025 0,006
D6 lgch chudn tuong ai lp lai, RSDy, % 9,0 10,5
Gla Irj 69 I3p tal, {r = 2,83 x 5), Mg/ 100 g 0,071 0,016
D4 lech chudn tai 14p, sr, mg/100 g 0,047 0,011
D6 léch chudn trong aéi tal 13p, RSDr, % 16,8 19,3
Gié trj d§ tal 1ap, R (R = 2,83 x sr), mgM00 g 0,133 0,030
Gl tr] HoRat, theo [21] 12 11
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Phu lye C

(Tham khéo)

Hé théng HPLC thay thé
Vigc tach va dinh iegng da duwgc ching minh 14 phil hep khi 4p dung céc didu kién séc ky sau day [18],
Bang C.1 - Biéu kin HPLC thay thé

Pha finh? Kich thwée oft Pha ding Tée dd Phat hign
{mm x mm) (Phan thé tich) (mifmin) (hm)
Knauer polygosi® 60-5 250%4,6  |n-hexan + diisopropyl ete 15 |F:Ec206Em: 320
(80 + 20)
Si 60 250 x 4.6 |n-hexan + 2-propanol (98 + 2) 1,5 |F:Ex:284 Em: 330
Silica, 5 um 100x8  [ko-octane + di-isopropylete (vl | 2,0 |F:Ex:295Em: 330

0,15 % propanal) (97,5 + 2,5)
Lichrospher® 81100,5 um 250x4  |n-hexan + 2-propanol (99,85 + 25 |F:Ex:280 Em: 330

0,15)
Lichrosorb® Si 60,5 um 250x4,6  |n-hexan + 2-propanci (89,3 +0,7) | 1,2 |F:Ex: 290 Em: 330
Lichrosorb® Si 60, 5 um 250 x4 n-hexan + dioxan (97 + 3) 1,0 |F:Ex293 Em: 326
Lichrosort® S| 60,5 um 250 x 4 Gradient: 1 % 2-propanol trong 1,0 |F:BEx290 Em: 327

n-heptan trong 7 min dén 1,5 %
2 nol trong n-heptan

Amino, 3 pm 100x 4,6 |iso-octan + iso-butanol (38 + 2) 1,5  |F:Ex:280 Em: 330

Nucleosil C1s, 5 pm 250 x4 metanol + nudre (97 +3) 2,0 Uv: 202

RP-8,10 ym 250x4,6  |acetonifril + metanol + mrérc 20 |F-Ex:293 Em: 326
(50 + 45 + 5) UV: 290

= Nhan higu cita céc sdn phdm dugc gt k8 13 vi dy vé céc san phdm thich hop c6 ban sin. Thong tin ndy dwa ra tao
thudn tién cho nguai str dyng tidu chun nay va khing 4n dinh phal sir tyng s&n pham do.

F = do huinh quang

UV= Tir ngoal

RP= Pha 4o

Ex=Bubc sdng kich thich
Em = Budre séing phét xa

CHU THICH  Céc cft pha ddo Nucleosll C18 va RP-8 da dwqc s dyng trong nghién clru lisn phdng thir nghiém cla e
tocopherol clia margarin va sira bt (xem Bang B.1),
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