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Thwc pham — Xac dinh vitamin E bang séc ki I16ng hiéu ning cao —
Binh lvong a-, f, » va &tocopheroi

Foodstuffs — Determination of vitamin E by high performance liquid chromatography -
Measurement of a-, -, », and &Hocopherols

1 Pham viap dung

Tiéu chudn nay qui dinh phuong phép xac dinh ham lweng vitamin E trong thiec phdm bang sdc ky 16ng
hiéu nang cao (HPLC). Viéc xac dinh ham lwgng vitamin E dwere thue hign béng cach dinh lwgng a-, [+ »

va dtocopherol,

Heat tinh cla vitamin E €6 thé tinh dugc tir ham lwgng tocopherol chdp nhan cac hé sé thich hop néu
trang phan gidi thidu.

2 Tailidu vién dan

Cac tai lidu vien din sau rat can thiét cho viéc ap dung tigu chudn nay. Béi v&i cac tai liéu vien din ghi
ndm eéng b thi ap dung phién ban duge néu, Bdi vai cac i ligu vién din khéng ghi ndm céng b thi
ap dung phién ban méi nhat, bao gbm ca cac sira doi, bd sung (néu co),

TCWN 4851 (ISO 3696), Nuwre sl dung dé phén tich trong phong thir nghiém — Yéu céu kv thudt vé
phuang phap thi,

TCWN 2625 (180 5555), Dau m& dong vat va thue vat — Liy méu.

3 Nguyén tic

a-, fF, » va FHocopherol trong dung dich mau thich hgp duec xac dinh bang HPLC d2 tach sau d5 phat
hién bang do quang (dai UV) hodic t&t nhat 18 hujnh quang. Trong phan I&n cac tredng hop, mau th
can dwge xa phang hda, sau d6 dwec chigt tach bing phuong phap thich hep. Viée nhan bidt dwoc
dua vae théi gian Iwu va dwoc dinh lwgng bang phuong phap ngoai chudn st dung cac dién tich pic



hode chidu cao pic. Cac phwrong phap ndi chudn ¢d thé dugc sl dung néu cac phép thir 46 thu hbi cha
thay ¢& cling tinh nang cua chat ndi chudn trong qua trinh phan tich nhw chat phan tich ([4] dé&n [13]).

4 Thudc thiy

Sir dung cac thudc thir loai tinh khidt phan tich va nwéc duge siv dung phai phi hop véi loai 1 cla
TCWHM 4361 (150 3696).

4.1 Metanol.

4.2 Etanol tuyét ddi, o(CH;OH) = 100 % thé tich.
4.3 Etanol, p(CH;OH) = 96 %,

4.4 MNatri sulfat, khari

4.5 Dung dich KOH dé xa phong héa, nbng d4 thich hep, vi du (KOH) = 50 g/100 ml hodc 60 g/100 mi
hodc cac dung dich cdn, vi du; 28 g KOH trong 100 mi hén hop etanclinwde (S + 1) (phan thé tich).

4.6 Chit chéng oxi héa, nhu axit ascorbic (AA), natri ascorbat, pyregallol, natri sulfua (Na.S),
hydroguinon hodc hydroxytoluen da butylat hda (BHT),

4.7 Dung m&l va cac dung méi chiét, nhu ete dietyl (khang chira peroxit), diclo metan, dau nhe (dai sdi
tlr 40 °C dén 80 °C), n-hexan, etylaxetat hodic cac hdn herp thich hop.

4.8 Pha dgng ctia HPLC: Céc hén hop thich hop dwgc biéu thi theo thé tich, vi dy: 1,4-dioxan 3 %
hodc 2-propanoi 0,5 %, metyl tert-butyl ete 3 % trong r-hexan holic n-heptan d&i v&i sac ky pha thudn
(NP} hodic 1 % dén 10 % nwde trong metancl 4bi véi sdc ky pha ddo (RP).

B&i voi cac hé théng HPLC thay thé, xem Phy iue C.,
4.9 Chétchuin
4.9.1 Yéu ciu chung

/#, # va &locopherol cb thé c6 duge tir Merck” cdn a-tocopherol cé thé cé dirge tir cac nha cung cip
khac nhau. B§ tinh khidt cda cac chat chudn tocopheral cé thé dac dong tr 90 % dén 100 %. Do da,
cdn phai xac dinh ndng 46 ela dung dich hiéu chun bing do phd UV (xem cac phép thi v& da tinh
khidt [4.10.5]).

4.9.2 a-tocopherol M{C;;HxO;) = 430,7 g/mol, biét trrac khdi legrng it nhét 14 95 %, a-tocophery!
axetat M(CyiHs20z) = 472,7 g/mol eling o thé dwge ding lam chat chuén sau khi xa phang hoa,
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" Théng tin nay dira ra 130 thudn tién cho ngudi siv dyng 1y chudn, CEN khang n dinh phéi sir dung san phim nay.




4.9.3 [Hocopherol M(C.sH.40.) = 416,7 g/mol, bigt triedre phan khoi lveng it nhat 12 90 %.
4.9.4 »tocopherol M(C,sH4O:) = 416, 7 g/mal, biét trwde phén khéi legng it nhat 1a 90 %
4.9.5 stocopherol M{C;H40;) = 402,6 g/mol, biét trirdc phin khoi luong it nhat 1a 90 %.
4.10 Dung dich gbc

4.10.1 Dung dich gée a-tocopherol

Héa tan mét lweng chat chudn a-tocopheral (4.9.2), duge can chinh xac dén miligam, vi duy khoang
10 mg trong mit thé tich xkac dinh, vi du 100 ml dung méi thich hop, vi dy n-hexan 44i v hé théng NP
hodc metanc! déi veri hé théng RP.

4.10.2 Dung dich géc ftocopherol

Héa tan mét lwgng chat chuan Ftocopherol {(4.9.3), dugc can chinh xac d&n miligam, vi du khodng
10 mg trong mét thé tich xac dinh, vi du 100 ml dung méi thich hop, vi du n-hexan g4 vdi hé théng NP
hode metancl déi vori he thtfm-g RP.

410.2 Dung dich gdc »tocopherol

Hoa tan mét lwgng chat chudn stocopherol (4.9.4), duge céan chinh xac d&n miligam, vi du khedng
10 mg trong mét thé tich xac dinh, vi dy 100 ml dung méi thich hop, vi du n-hexan d4i véi hé théng NP
hodc metancl ddi véi hé thing RP.

410.4 Dung dich géc &tocopherol

Héa tan mit lwgng chat chuln Socopheral (4.9.5), duge can chinh xac dén miligam, vi dy khodng
10 mg trong mét thé tich xac dinh, vi du 100 ml dung méi thich hop, vi du n-hexan doi véi hé thdng NP

hodc metanal ddi vev hé théng RP.
4.10.5 Phép thir v& nbng do va dd tinh khiét

Bo 45 hap thy cla cac dung dich goc (4.10.1 dén 4.10.4) & cdc bwde séng thich hop bing may do phd
UV (5.1). Néu st dung dung méi n-hexan thi ding pipet lay 10 ml dung dich gbc cho vao binh day trén
bang thay tinh ndu va loai bd dung mdi trén may cb quay (5.2) dwdi dp sudt gidm & nhigt 45 khéng ﬁ“é
50 “C. Sau khi hbi lai 4p sudit khi quyén bing nite, thi lay binh ra va hoa tan lwgng can trong 10 ml
metanol bang cach l&c binh. Lay dung dich nay dé do phé.

Tinh néng d¢ khéi lreng cda vitamin E, g cla a-, /2, » va stocopherol, bang microgam trén mililit theo
cong thoe (1)
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Trong do:
A A gia tri 46 hap thuy clda tirng tocopheral trong dung dich gde twerng ung;

E* 4 gia tr cla timg tucapﬁérar dugc xac dinh theo Bang 1.

= 1em

Bang 1 - Céc vi du vé gia tri ElS

Chiét Bwerc sdng (metanol) gl Tal ligu tham khio
a-tocophero 292 nm 78 [11]
[ftocopherol 296 nm B9 [11]
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Ngodi gi tri a-tocopherol thu dugc & bude séng 282 nm, thi can do dé hdp thy & bude song 255 nm
(nhé nhét). Gia tri £1* do dugc & bude song nay can ndm trong dai tir 6 dén 8 néu khong dat nghia |3
da bi bién chét ([14], [15]).

4.11 Dung djch chuan
4111 Dung dich chudn a-tocopheroi

Diing pipet 4y 10 ml dung dich gde e-tocopheral (4.10.1) cho vao binh dinh mikc mat vach 100 mi va pha
lodng dén vach bang dung mai thich hop (vi du: n-hexan cho NP va metancl che RP). Dung dich chudn
chn 6 ndng d3 1 pg/ml dén 10 waiml a-tocopheral, Méu s dung detector UV dé kiém soat sic ky thi
cén st dung dung dich dam dac hon,

Dung dich chun phéi durgc bdo quan tranh 4nh sang va d& & nhigt dd nhd hon 4 °C va can duwgc kiém
tra dinh ky.

4.11.2 Dung djch chudn cha hén hep a-, F, », &tocopherol

Ding pipet l4y ting dung dich gdc (4.10), vi dy 10 ml, che vao binh dinh mikc mgt vach 100 mi va pha
Iodng dén vach bing dung moi thich hep (vi dy: r-hexan cho NP va metancl cho RP). Dung dich chuan
chn cé nbng 48 tir 1 pg/ml dén 10 ng/mi d4i v&i méi dang tocopheral.

Cung dich chuan phai dwere bdo quan tranh anh sang va d& & nhigt 48 nhd hon 4 °C va cin duoc Kiém
tra ngay truére khi st dung.




5 Thiét bi, dung cu

Str dung cac thigt bi, dung cy clia phéng thlr nghiém thang thureng va oy thé nhw sau:

51 May do phd UV, co thé do dd hip thu & cac budc séng xac dinh, of céc cuvet thich hep, vi du: 1 cm.
5.2 B cd quay, biang ndi cach thly va bd phan khir chan khéng.

CHU THICH Khuyén cdo sir dyng niter 38 taa chén khéng.

5.3 Hé théng HPLC, gém co bom, bd phan bom mau, detector huynh quang c6 bude song kich thich
295 nm va buée sang phat xa 330 nm va hé théng danh gid nhuw may tich phan.

Co thé sir dung detector UV, Burére song dugc cai dat & 292 nm va frong trieéng hep ndy, dung dich miu
va dung dich chuan can phai ddm dic hon. Ngoai ra, kha ndng phat hign cac hop chat gay nhiéu sé ting.

54 Cot HPLC

-

Cat phan tich pha thuan, vi du: dwdng kinh tlr 4,0 mm dén 4,6 mm va dai tir 100 mm dén 250 mm, dwerc
nhéi diy silica c& hat 5 um.

Co the s dung ci hat va kich thude cdt khac véi qui dinh frong tigu chuan nay. Cac théng s6 tach cin
phai phl hop vdri vat ligu dé dam bao cho két qua twong duong.

Céc tiéu chi v& higu nang doi v&i cac cidt phan tich thich hop 12 dd phan gidi dwéng nén cla chat phan
tich ¢& lign quan.

Cac vét léu nhoi cit silica thich hyp ¢b san te hiing Lichrosorb® 507 Spherisorb® Si¥, Hypersil® Si% va
Lichrospher® 100 DIOL®,

C6 thé st dung céc cdt pha ddo phan tich, vi du: Cy, ¢b ¢ hat 5 um, dwdéng kinh 4,0 mm dén 4,6 mm,
dai 100 mm dén 250 mm. Cac vat liéu nhdi cét pha ddo phan tich thich hop la Spherisorb® ODSY va
HypersilE ODS? Phan Ién cac cot RP khéng tach duwge /Hocopherol va p#tocopherol. Tuy nhién, cac
cot ndy co thé duge st dung dé dinh lugng & va &Hocopheral,

5.5 Thiétbjloc

Céc thidt bi loc o nhd va of |1én dé lgc pha dng HPLC va céc dung dich mau tuvong dng, vi du: of 18
0,45 pm [a thich hop.

CHUTHICH Lec pha d4ng cing nhw 19c dung dich mdu thir qua méng Ioe trods khi sir dung hods bom thwamg & kéo dal théd
gian sl dyng cla oot

* Lichrosorb® 60, Spherisorb® Si, Hypersik® Si, Lichrospher® 100 DIOL, Spherisord ODS va Hypersil® ODS 13 cc vi du v
san pham thich hgp cd ban s&n. Thang tin ndy dua ra taa thudn tién cho ngwdi s dyng tidu chuan cbn CEN khang &n @inh phdi
st dung chung.



56 B loc tach pha (tay chan).

6 Liy mau

Tién hanh Idy miu thea TCWYN 2625 (IS0 5585), néu thich hop.

7 Cach tién hanh
7.1 Chudn bi miu

Bdng héa mau thir. Nghidén mau bing dung cu thich hep va tran lai, Can thee hién cac bién phap nhw
lam lanh sor bd dé tranh mau bj tiép xUc v&i nhigt 46 caa trong theén gian dai.

7.2 Chudn bj dung dich miu thir

CHU THICH Cén bdo quan céc dung dich mau th trdnh 4nh sdng trede khi phan tich.

7.2.1 Cac miu diu va m& cé ham lweng nwéc thip cé chira cac tocopherol chira este héa
7.21.1 DAuva mé& (c6 ham lwgng nuwde thip)

Qui trinh nay chi ¢ thé ap dung cha cac miu ¢b chiva cac tocopherol chua este hoa. Néu khang, tién
hanh thea 7.2.2.

Can 2 g mau thi chinh xac d&n 1 mg cho vao binh dinh mdc mdt wach 25 ml. Thém n-hexan hodc
dung mai thich hop khac {4.7) va hoa tan phan mau thir bdng cach xoay binh. Siéu 4m dung dich ca
thé hd try cho viéc hoa tan. Thém cung loai dung méi dén vaﬁh. Dung dich mau thir nay ehi dwge st
dung cho cac hé thong NP.

C6 thé cin phai pha loBing dung dich nay triedre khi do séc ky hodc st dung mét lugng mau nhé hon.
7.2.1.2 Margarin, bo

Can phai tach chat béo clia margarin va cla be truée khi pha lofing mau. Cé thé thue hign bing cach,
vi du: trén m3u vai natri sulfat khan (4.4), th&m n-hexan (4.7) va xir 1y han herp trong thidt bi siéu am.
Loc bd chat ran va rira it nhat hai lan bang n-hexan. Loai bd dung méi bdng bd ¢ quay (5.2) va 4p suét
giam, héa tan can trong mot thé tich xac dinh cla n-hexan va dinh leng bang HPLC pha chudn.

7.2.2 Céc loal mau khac

7.2.21 Xa phéng héa

Xa phéng hba tr 2 g dén 10 g mau thl bing hdi lvu dudi dang nito st dung cac lurgng thich hop
etanol (4.3) hodc metanol (4.1), nwde va chat chong oxi héa nhu axit ascorbic, hydroguinon, pyrogalol



hoac BHT (4.6} va dung dich kali hydroxit (4.5.1). Thém cbn va cac chat chéng oxi héa vao méu trudre
khi b& sung dung dich kali hydroxit.

Cac vi dy v& ty 1& thich hop cda thudc thir duge néu trong Bang 2.

Bang 2
Khai i;.qung mdu | Cén | Chat chéng mc.i —h; B i -Iali hyrd_;uxil--__ &
Izgdén 5g 50 mJ metangl 0,25 g AA 5ml ;19 dich 50 g/100 mi
| 5gdéni0g 100 ml etanol 1,0 g AA + 0,04 g Na;5 _Eﬁ-:; r:Eu;grdn:h 60 g/100 mi
109 150 ml etancl | .1.4]9&,& - 50 ml dung d_ir:h 60 /100 ml

Théri gian xa phong hoa trong kheang tir 15 min dén 40 min & nhiét dé tir BO °C dé&n 100 °C.

Méu sau khi xa phéng héa va lam ngudi, ma dau hodc m& ¢ trén bé mat cla hén hop xa phéng héa
thi cin phai thém mat |LFD'I'I§ dw dung djch kali hydroxit va théi gian xa phéng héa phai kéo dai.

7.2.2.2 Chiét

Bé franh tao nhil teong, can bd sung mét lwgng nuée vao dung dich mau da xa phang hoa sao cho ty
& clia cbn va nwére co trong dung dich tao thanhla 1 1.

Chigt cac tocapherol bing dung méi thich hop (4.7). N&u n-hexan duge ding lam dung méi dé chidt
rtocopherol va Stocopherol, thi can bd sung mdt lwgng nhét dinh cia dung méi phan cwc hon dé
tranh thu dugre 46 thu hdi khdng thoa dang. S& dung hén hop, vi du nhie diu nhe va ete dietyl 20 % dé&
tach durgre hét cac hop chat nay. Kidm tra dé thu hdi @ nhan biét kha nang thét thoat [18], [17].

Lap 1ai qui trinh chiét khoang 3 dén 4 1an vdi cac thé tich tir 50 ml dén 150 ml, Rla cac phan chiét thu
dugc bang nude (tr 2 dén 4 14n ding 50 d&n 150 mi) dén trung tinh,

Vigc chigt co the dwoc thue hign bang ki thudt lang/ldng cé hd tro pha rén (vi du: Extrelut®™) khi ham
lwrong vitamin E khéng qua thap [18],

7.2.2.3 Lam bay hoi

Lam bay hoi dich chiét bing b ¢b quay (5.2). Loai bd hét nwéc bing cach 1am kho trén natri sulfat
hodc duec chung cat dang phi véi etanal tuyét ddi (4.2) hodc toluen. C& thé s dung cac k§ thuat
twong duong khac nhwr gidy lec tach pha d& loai bd cac vét nudre, vii didu kign da duroe chirng minh 13
khéng &nh hwdng dén két qua.

* Extrefut® 13 vi dy v& sdn phém thich hop co ban s3n, Thang tin nay dua ra tao thudn &n cho ngwdi st dyng 1i8u chudn con
CEN khang &n dinh phai sir dyung ching.



7.2.2.4 Pha loang

Héa tan can bing pha déng (4.8) hodc dung mdi HPLC tuong durong khae dén nbng dé cudi cing ddi
veri tirng tocopheral i 1 ug/ml dén 10 pugiml.

7.3 Nhan biét

Mhan biét cac tocopheral bing cach so sanh cac théi gian Iy cla pic rigng ré trong phé thu duirgc vii
dung djeh mau thl va vai dung djch chudn. Viec nhan bigt pic co thé dwec thue hign bing cach thém
cac lvong nhé cla cac dung dich chudn thich hep vao dung dich mau thik.

CHU THICH  Wige tach va dinh legng duge ching mink 13 phir hgp ndu tudin thi cdc diéu kign thye nghiém sau day (xem
{h&m Hinh A1 vA 421, B4 vdi odc hé théng HPLC thay thd, xem Bang C.1.

Pha tinh: Lichrosorb® S 80, 5 pm;

Kich thirdie cit: " 125 mm x4 mm;

Pha dénrg: Mat phan thé tich cia 1.4-diaxan 3 % trong n-hexan;

The I8 déng: 1,0 mimin:

Thé tich bermy: 10 pl d&n 100 pl;

Fhat hign: Bxo hugnh quang. Buede song kich thich: 285 nm; budec sdng phat xa@: 330 nm
7.4 Xac dinh

Bom cac thé tich thich hop (dén 100 ul) cha dung dich chudn cing nhw dung dich mau thl vac hé
théng HPLC. Tién hanh dinh lweng bdng phuwong phap ngoai chudn, tich phan cac dién tich hodc xac
dinh chidu cao pic va sa sanh cac két qua vdi cac gid tr twong Gng dbi véi chét chudn,

Bom cac thé tich bAng nhau clia miu va cla dung dich chuan hodc bu bing hé sé tuong dng trong
phan tinh toan két qua (xem Bidu 8). Kiém tra 5 tuyén tinh cGa ham hiéu chuan,

7.5 Sé ldn xac dinh

Tién hanh it nhat hai phép xac dinh déc 14p.

8 Tinh két qua

Viée tinh toan duge dra vao dudng chudn hodc s dyng céac chuong trinh twong Gng cda may tich

phan, hodc theo cdng thire da duge don gian sau day.
Tinh ndng &8 khdi lugng, o, cla a-, &, » hodc Stocopheral bang mg/100 g mau thik theo cong thire (2):

Ay xmx Vg x1000

P %100 (2)



Trong do:

Az 13 dién tich pic hodc chidéu cao pic cla a-, /- » hoadc Ftocopheral thu dugc trong dung dich
mau thir;

Asr 13 dign tich pic hodc chidu cao pic cla a-, #. » hodc Stocopheral thu dwec trong dung dich

chuén;
V¥ 14 ting thé tich dung dich mu thix (7.2.1 d&n 7.2.2), tinh bing mililit {(ml);

¢ la dg tinh khiet 93 higu chinh (4.10.5) cla e, f, » hodc &tocopheral trong dung dich chuén
(4.11.1 d4n 4.11.2), tinh bAng microgam trén milllit (ugmi);

m 14 khéi lvgng mau, tinh bing gam (g);

Ver |4 thé tich bom cia dung dich chudn, tinh bang micralit {ul);
Ve 14 thé tich bom cla dung dich méu thi¥, tinh bang microlit {pl);
1000 12 hé s& chuyén ddi tir microgam sang miligam:

100 14 hé sé chuyén ddi phan khéi lueng trén 100 g,

Bao cdo két qua vé a-, &, » hodc Stocopherol theo mg/100 g, B6i véi hoat tinh vitamin E, xem phdn
giti thigu va [1], [2], [3].

9 Péchum
9.1 Yéu ciu chung

D ligu vé d§ chum cla cac phwong phap HPLC khac nhau ve xac dinh a-tocophercl da duwec thiét 1ap
nam 1924 bang nghién ct¥u so sanh qubc té [18] do Chuong trinh thir nghiém va Bo chudn coa Uy ban
Chau Au thue hién trén mau margarin (CRM 122)" va sira bdt (CRM 421)" va duwa ra cac thdng tin nhwr
trang Phu luc B, Cac di¥ ligéu thu duec tir cac nghién clru 50 5anh ndy cb thé khéng ap dung dugc cho

cac dai ndng do va cac chat nen mau khac véi cac gia tri néu trong Phu luc B.

Dir ligu vé & chyum d6i vari sia bit va bdt yén mach da dwgc thigt 1ap trong nghién clru lién phang thee
nghiém theo 15O 5725 ; 1986 [19], do Vién Max van Pettenkofer ella Cor quan Y t& Lién bang {nay Ia
Vién Bdo vé Sirc khde Ngudi tiéu ding va Thu y Lign bang), Cyc Héa thue phdm, Berlin, e [20] thye
hién. Cac d lidu thu dugc i cac nghién clru so sanh nay cd thé khéng ap dung duwgc cho cac déi
néng &6 va cac chat nén mau khéc v cac gia tri néu trong Phu luc B.

* CRM 13 chit chudn g3 dwye chirng nhan.



9.2 Bélap lai

Chénh |&ch tuyét ddi gitra hai két qua thi nghiém riéng ré, thu dwgc khi st dung clng mét phueng
phap, trén vat lidu thir giéng hét nhau, do cing mét ngudi phan tich, st dung clng mit thidt bj, trong
mét khodng thé gian ngan, khéng qua 5 % cac tredng hop vurgt qua gidi han 13p lai r. DS 13p lai phu
thudc vao ndng da cla chét phan tich co trong méu,

Cac gia trj da {a:

margarin a-tocopherol X = 24,09 mg/100 g r=2"7T85mgM00g
sira bt e-tocopherol X =889 mgM00 g r=1,130 mg/100 g
sira bot c-tocopherol X = 10,2 mg/100 g r=0E853mgM00g
s fHocopherol X =0,081 mg/100 g r=0,025 mg/100 g
wtocopherol ¥ =1,9689mg/100qg r=0311 mg/1d0 g
tocopherol ¥ = 0,280 mg/100 g r=0,082 mg/00 g
hat yén mach c-tocophercl ¥ =0,278 mg/100 g r=0071mgMldg
fHocopheral k¥ =0,057 mgMi0 g r=0017 mg/f10d g

9.3 B¢ tailap

Chénh l&ch tuyat d4i gitra hai k&t qua thir nghiém riéng ré thu duee khi tign hanh thee trén vat ligu thi
aiding hét nhau, thire hign trang hai phang thir nghiém khac nhau, khéng qua 5 % cac trréng hop vuot
gua gidi han tal lap /.

Cac gia trj dd [a:

margarin a-tocopherol ¥ = 24,089 mgM00 g R=418mgM0tqg
sira bt a-tocopherel x =988 mgMC0g R =196 mg00g
sira bt a-tocopherol x =102 mg/100 g R=23705mgM00g
ftocopherol ¥ = 0,081 mg/100 g R = 0,046 mg/100 g
»tocopherol % =1,889 mg/100qg R =0978 mgM00g
&tocopherol X =0,280mg/100 g R=0,134 mg/100 g
hét yén mach a-locopherol ¥ =0,279 mg/100 g R=0133mgM00g

Focopherol ¥ = 0,057 mg/100 g F=0030mgHCog



10 Bao cao thir nghiém

Bao cao thir nghiém phai bao gdm it nhét cac thang tin duwdi day:
tnéng tin vé& nhan biét maiu thi:

~ vién dan tidu chudn nay hodc phueng phép 43 st dung:

- cac két qua thu duoc va don vi do:

- ngay lay mau va gui trinh lay mau (néu biét);

— ngay nhan mau;

- ngay thd nghiém,

-

~ bét ky diém ngoai 18 ndo quan sat dugc trong khi thue hign phép thi

bat ky thao tac nao khéng qui dinh trong phuwrang phap hodc tuy ¥ la chon ma co thé anh huéng
dén két qua,



Phu luc A

(Tham khio)

Cac vi du vé phé clia HPLC

b
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Fha tinn:
Kich thurdo ot
FPha ddng.
Téc do dang
Thé tich bom:
Phat hidn:

[ L b B 10 12 14 16 18 min 20

dé nap thy

Thix gian

Lichrosarb® Si 60 ¥ 5 um

125 mm x 4 mm

6t phan thé tich cda 1,4-dioxan 3 % trong n-hexan;
1,0 ml'min;

20 ul:

Blo huynh quang, budc song kich thich: 285 nm va bude song phat xa. 330 nr

Hinh A.1 — Vi du v& tach HPLC cla a-, #,  hoidc Stocopherol tiF mau margarin (CRM 122)

3 weam Cha thizh cudi trang sd 2,
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CHLU DAN
a: dé hap thy
b Thét gian
Pha tinh: Lichrosorb® 5i 60 , & um
Kich thurdg cit 125 mm x 4 mm
Pha dong: Mot phdin thé tich cda 1 4-dioxan 3 % trong n-hexan;
Téc 84 dong: 1,0 ml!min;
Thé tich berm: 20 pl;

Phat hign

Ba huynh guang, bude song kich thich: 295 nm va budc s50ng phat xa: 330 nm

Hinh A.2 — Vi dy vé tich HPLC cua a-, /-, » hodc #tocopherol tir miu sira bt (CRM 421)

* ¥am Chi thich cudi trang s& 2.



Phuy luc B

(Tham khao)

Dir {igu vé dd chum

Cac thong 50 sau day cla cac phwong phap khac nhau vé xac dinh vitamin E (a-tocepherol) d3 xéc
dinh duwge trang nghién clru so sanh quéc té do Chuwong trinh thit nghiém, o lwdng va Tiéu chudn

ctia Uy ban Chau Au td chic [18].

Bang B.A1

Margarin Sira bt

(CEM 122) (CRM 421)
lChﬁt phan tich er-tocopheral a-tocopherol
Nam thire hign phép thirlign phbng 1964 18494
54 lwomg phang thir nghigm g 10
56 lwgng mau 1 1
54 lugng phang thir nghidém c-:ar'. Tai sau khi ¥ ngoar 12 i d 10
S6 lwgng ngoai 18 o 0
50 lugng bd dir lidu 9 10
S0 lugng phéﬁda lAp |ai 3 45 50
Gia in trung binh, ¥ , mg/100 g 3 24 09 8,80
B4 igch chudn 1ap lai, 5, mg/100 g D977 0,399
B8 l&ch chudn trong d4i 13p 1ai, RSD, 4,1% , 4 0%
Gia trj 48 13p [ai, r (2,83 x 5., mg/100 g 2765 |] 1,130
B¢ Iéch chudn i lap, sp, mg1004g 1477 0,683
ErDt} lach chudn twong dbi tai lap, RS0y .1 % 7.0%
I_G;tri 4 tai lap, R (2,83 x sp), mgM00 g 4,180 1,860

SHU THICH:  DiF ligu thu dwgrs bl nghign afru 5o sénh quic té nay thy dugre sl dyng céc phuong phip gldng nhau trong cac
qui frinh phan tich fhéng dung cla cac phang fhir nghi#m tham gia véi cac hé thédng HPLC nhir trong Phy luc G

Di¥ ligu danh gia da duoc xac dinh trong phép thl ién phéng thd nghiém phi hgp véi IS0 5725 - 1986
[19], do Vién Max von Pettenkofer clia Uy ban Y t& Lién bang {nay Ia Vién Béo vé Sirc khde Nguéi tiéu
dung va Thu y Lién bang), Cuc Haa thye pham, Berlin, Bive [20] thire hién.



Bang B.2

lr Sika bot

Chat phan tich a-tocopheral | Stocopharol ytcmphe:ol—l dtocopherol
r:.l.ir.r:hl,r-: hi&n phép thix lién phéng 1093 1993 1993 1683
Il s irgrng phéng thid nghigm 13 12 13 _IG

‘ Sé lrgng mau | 5 l 5 5 | 5
54 leerng phang thir nghi@ém con lai sau khi telr 12 | 9 11 8
ngaoai jé

il Sé wong ngoai @ | 1 3 2 2
S0 lweng két qua duge chip nhan 66 L 51 85 40
lrsia trj trung Binh, ¥, mg/100 g 10,2 0,081 1,989 | 0,280
iﬂtﬁ l&ch chudn 13p lai, s, mgl00 g 0,301 0,009 0.110 0,029
|I£J¢r!'e+:.h chuan twrerng goi lap lai, RSD, 3.0 % 11,1 % 55 % 10.4 %%
‘Gia tri &4 I3p lai, 7 (2,83 x 5,), mg/100 g 0,853 0,025 0,311 0.082
£4 léch chudn t;f;'lp, 5q, mg/100 g —_:.31 0,016 0,348 0,047
B4 t&ch chudn twong dai tailap, Hsn-ﬂ 12.8 % 19,8% 17.4% 16,8 %
Gid tri 4 tai i4p, R 12,5_.3 x Sg), mg/100 g 3,705 0.046 0,978 | 0,134




Bang B.3

BEdt yén mach

Chét phan tich cetocopherol [Hocopherol
‘tjl.i’:m thire hign phép thir lign phdng 1983 1993
;-:;I_u":;rng nhéng thir nghigm 13 13
| 54 lwgng mdu 5 5
l sé Iu:;rng pl:ﬂ;g thik nghigm cdn lai sau khi trir ngoai I& 12 11
l!EEu lwong ngoal & 1 2
IS-ﬁ lrgng két qud duge chdp nhan 70 64
Gid ] trung bTnh, X, mg/100 g 0,279 0.057
B6 lech chudn 1ap lai, s, mg/100 g 0.025 0,006
lEh:l i&ch chudn trong A8 [&p lai, RSO, 9,0 % 10, 5%
Gia trj 36 1ap lai, r (2,83 % §), mg/100 g D.-[;?'I 0,016
B¢ lech chudn t&i [&p, 57, ma/100g . 0,047 0,011
B8 lach chudn twong i tai lap, RSDg 16,8% 19,3%
Gid trj 3¢ tai lap, R (2,83 x EH}.-r:'!gHEID g 0,133 0,030




Phu luc C

{Tham khaa)

Cac hé thong HPLC thay thé

\igc tach va dinh lirong da dugre chirng minh 1& phi hep Khi p dyung cac digu kign sic ky sau day [18).

Bang C.1
Phat hién
F = do huynh quang
Pha tinh Kich thuwdéc Pha dng (phén thé tich) Tée 48, |UV= T ngoal
cit, Erén i
phat | RP= Pha dao
MMM % rmm '
Ex = Budc sdnq kich thich
|Em = Buéc song phat xa
Knaler pofyaosiE 60-5 250 x 4.6 n-hexan + di-isopropyl ete 1,6ml |F Ex 296 nm
(80 + 20)
Em: 320 nm
Siel 250 x 486 i'!.rrhhexan + 2-propancl (98 + 2) 1.5ml |F: Bx: 284 nm
| Em: 330 nm
Silica, 5 pm M0 x8 so-octane + di-isopropyl ete {véi 20ml .F: Ex: 295 nm
0,15 % propanol) (97,5 + 2.5}
Em: 330 nm
Lichrospher®Si 1005 um 250 x 4 n-hexan + 2-propanol (99,85 + 2.5ml |F: Ex 290 nm
0,15
} Em: 330 nm
Lichrosort® Si 60,5 um 250 x 456 n-hexan + 2-propanol (99,3 +0.7) | 1.2ml |F Ex 290 nm
Erm: 330 nm
Lichrosorb® Si60, 5 pm 250 x 4 n-hexan + dioxan (97 + 3) 1.0ml |F Ex 292 nm
Em: 326 nm
LichrosorbB S| 60,5 pm 250 x 4 Gradient; 1 % 2-propanc! trong 1.0ml |F;, BEx 250 nm
r-heptan trong 7 min dén 1,5 %
2-propanal trong n-heptan Em: 327 nm
Amina, 3 um 100 x 486 isg-octan + iso-butanol (98 + 2) 1.5ml [F  Ex 290 nm
Em; 330 nm
[Mucleosil Cie, 5 pm 250 x 4 metanal + nuwde (97 + 3} 2,0 mb Uv: 292 nm
RP-8,10 pm 250 x486 acetonitril + metanol + nuwde 20mt |F Ex 283 nm
{50 + 45 + 5)
Em: 326 nm
LY 290 nm
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