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Xuéit ban 14n 2

Dau md ddng thuc vat — Xac dinh ham Iugng tocopherol
va tocotrienol — Phuong phap séc ky 1dng hiéu ning cao

Animal and vegetable fats and oils — Determination of tocopherol
and tocotrienol contents by high-performance liquid chromatography

1 Pham vi 4p dung

Tiéu chudn nay qui dinh phudng phap xéc dinh ham luong a-, B-, v-, va &- tocopherol va tocotrienol tur
do (lién quan dén lién két tocol) trong dau ma déng thuc vat (goi la chét béo) bing phuong phap sic ky
1dng hiéu nang cao (HPLC). ‘

Péi vai cac san pham chifa cac este cla tocopherol va este cla tocotrienol thi can tién hanh xa phong

hod so bo.

CHU THICH Phuang phéap thich hop vé qui trinh xa phong hoa ngudi md ta trong Phu luc B chi dung dé
tham khao.

2 Tailiéu vién dan

Céc tai liéu vién dan sau Ia rat can thiét cho viéc ap dung tiéu chudn nay. D3i vdi cac tai lidu vién dan
ghi nam cong bd thi ap dung phién ban dudc néu. Di vdi céc tai lidu vién dan khdng ghi ndm céng bé

thi 4p dung phién ban mdi nhat, bao gém ca cac slta ddi.

TCVN 6128:2007 (ISO 661:2003), DAu ma8 déng thuc vat - Chudn bi mau th.

3 Thuat ngir va dinh nghia
Trong tiéu chudn nay ap dung céc thuat ngit va dinh nghia sau day:

31
Ham lugng tocol (tocol content)
Phan khéi lugng cla timg tocol xac dinh dugc bang phuong phap qui dinh trong tiéu chudn nay.

CHU THICH Ham ivgng tocol duge lam tron sé dén microgam trén kilogam.
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4 Nguyén tic

Hoa tan phan mau thif trong n-heptan va ding sac ky léng hiéu nang cao dé tach timg loai tocol. Dlng
hé s higu chusin xac dinh dugc tir cac dung dich hiéu chudn dé tinh ham lugng cla timg loai tocol.

5 Thudc thu

Chi sif dung cac loai thudc thlr dat chét lugng phan tich HPLC ho3c c6 chét lugng tuong dudng.

5.1 Cac chat chudn o -, B -, y-, 8-tocopherol va tocotrienol

Né&u khéng co san cac chat chudn tocopherol thi cé thé si dung hén hop clia phoi hat lia mi véi dau
dau tuong st dung dé nhan biét a -, B -, -, va &-tocopherols.

N&u khong cb sin cac chat chudn tocotrienol thi cé thé si dung ddu co d& nhan biét «- va
y-tocotrienol. Sic dé thu dugc cé thé s dung dé giup cho viéc nhan biét pic trong sdc do cla mau thit,
trong trudng hop nay ¢ thé st dung hé s6 hiéu chuan ddi vdi cac tocopherol tuong ing.

CHU THICH Cac chét chudn a-. B-. v-. va §-tocopherol v tocotrienol ¢ thé mua dudc tir hang Merck "; con a -
tocopherol thi tf nhiéu hang cung ¢ap khac. Mét diéu da dugc ghi nhan 13 do tinh khiét clia mot s6 chat chudn
tocopherol thuong mai ¢6 thé dao déng tir 85.% dén 100 %. Do dé. diéu quan trong 14 phai xac dinh néng d cac
dung dich hiéu chudn &4 dugc chudn bj bAng quang phd t& ngoai (xem 9.1.1),

5.2 Tetrahydrofuran, dudgc loc qua mang loc (0,45 um) cta HPLC,
5.3 n-Heptan, dugc loc qua mang loc (0,45 um) ciia HPLC

5.4 Pha dong cua HPLC, bat ky hén hop clia dung méi nao da dat d6 phan giai pic clia sac dé thé
hién trong Bang 2 (lién quan dén thdi gian Iuu clia tocopherols va tocotrienols) va trong Phu luc A (sdc
dd clia hén hop diu thuc vat) sé dugc sif dung (xem Bang C.3).

Dung dich tetrahydrofuran 3,85 % (theo thé tich) trong n-heptan dudc chudn bi pha dong thich hop nhu
sau: Duing 6ng dong chia vach 1 000 ml (6.5) dong 1 000 mi n-heptan (5.3) cho vao lo 2 lit. Diing pipet
20 ml (6.6) b3 sung hai I1an 20 ml tetrahydrofuran (5.2). Bdng hoa pha dong bang bé siéu am (6.8)
trong 15 min.

5.5 Metanol.

¥ Tocopharol 613424 ciia hang Merck thudc Céng ty Calbiochem (www.calbiochem.com) thudng cé ban sin. Méi lo nhod
chia 50 mg DL-o-tocopherol, D-P-tocopherol, D-y-locepherol va D-3-locopherol cé dd tinh khiét 95 % bing phép phan lich
sdic ky (d&i v6i mbi phan), B tocolrienol 613424 clia hang Merck thudc Cong ly Calbiochem cling cé ban sin. Méi bd chira
mét lo nhd 50 mg a-locntrienc!, i-tocolrienal, v-tacelrienol va é-locotrienol ¢é dd tinh khiét 95 % cho phép phan tich sic ky
(A8i véi y-locotrienc! dd linh khiél 13 75 %)

Théng tin nay dira 1a tao thudn ki cho ngudi st dung liéu chudn nay va 1SO khéng dn dinh phai sl dung san gham do.

6



TCVN 6761:2008
6 Thiét bj, dung cu

St dung cac thiét bi, dung cu phong thif nghiém théng thudng, cu thé nhu sau:

6.1 Hé thang HPLC, gém bom cao ap, dung cu bom mau, bd 8n nhiét dang cot diéu chinh dén 25 °C
(tuy ¥), detector huynh quang cé budc séng kich thich & 295 nm va budc séng phat xa d 330 nm, va
may doc tich phan.

Néu khéng co san detector phat huynh quang thi ¢ thé sif dung detector tif ngoai (UV). Tuy nhién, néu
sit dung detector tif ngoai thi cai dat & budc séng 292 nm.

6.2 Cot phan tich HPLG, ¢6 hai loai thich hgp sau day:
- 250 mm x 4 mm, dudc nhdi vi hat diol ¢d ¢d hat trung binh khodng 5 um ho#c

- 250 mm x 4,6 mm, dudc nhdi vi hat silica cé cd hat trung binh khoang 5 um.

CHU THICH 1 Cét silic diol thich hgp duge nhdi cdc vt lidu c6 sén trén thi trudng 1a: 5 pm LiChrospher
100 Diol; Cét silica thich hgp dugc nhéi cac vat liéu c6 ban sin 1a 5 pm LiChrospher Si 60 va Kromasil 1007, Khi
ding cét diol silica dé tach rita f-tocotrienal trong mAu sé 13t hon vi cét silica tach rira y-tocopherol va B-tocatrienol

cling mét lac.
CHU THICH 2 Chiéu dai va dudng kinh clia cdt cé thé duge thay ddi theo ky thuat sir dung HPLC.

6.3 May quang phé UV, cé thé do dd hp thu d cac budc séng da xac dinh chinh xac, vdi chiéu dai

cét 1a 10 mm.

6.4 Bo cat quay.

6.5 Ong dong chia vach, dung tich 1 000 ml.
6.6 Pipet, dungtich 5 ml, 10 ml va 20 ml.

6.7 Binh dinh muc, dung tich 50 ml va 25 ml.
6.8 Thiét bj siéu am.

7 Lay mau

Piéu quan trong la mau gli dén phong thd nghiém phai 12 mau dai dign va khong bi hu héng ho#c thay

d8i trong suét qua trinh van chuyén va bao quan.

© Cac loai ¢dt nay 1a cac vi du vé cac sdn pham thich hgp cé ban sén rén thi trudng.

Théng lin nay dua ra tao thuan lgi cho ngudi sif dung tiéu chudn nay va 1SQ khéng &n dinh phai s dung san pham dé.
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Viéc 1ay mau khéng qui dinh trong tiéu chuén nay. Nén lay mau theo phudng phap qui dinh trong
TCVN 2625:2007 (1ISO 5555:2001).

8 Chuin bi mau thir

Trong trudng hop cac mau thir nghiém & dang Iéng, chudn bi mau thr bang cach dong hoa mau theo
mb ta trong TCVN 6128:2007 (ISO 661:2003), khdng loc mau.

Trong trudng hop mau thr nghiém & dang rén, chuyén phan mau dai dién (tdc la khong nhd hon 10 %
khéi lugng mau thir nghiém) vao céc thuy tinh ¢ md va ddng hoa cén than bang cach cho néng chay
trong ndi cach thuy & nhiét dd khdng quéa 40 °C va trén nhe.

Nén tién hanh chudn bi mau thlr dudi anh sang nhe va trong trudng hogp nao ciing khéng dudc thuc
hién dudi anh ndng mat trdi.

9 Cach tién hanh

CHU Y Nhin chung, su éxy hoa tocol trong qua trinh phan tich c6 thé dan dén két qua thip.
Téc dd oxy hoa ting nhanh khi cé chat kiém, hodc do anh hudng ctia nhiét hodc anh sang va

do dé nén tién hanh do sao cho tranh dugc cac anh hudng nay.
9.1 Chuin bj cac dung dich hiéu chuin
9.1.1 Cac dung dich chuin géc

Chuan bi dung dich gdc cua ting loai tocol bang cach can 10 mg + 1 mg chéat chudn (5.1) cho vao binh
dinh mitc 50 ml va pha loang béng n-heptan (5.3) cho dén vach.

Dung pipet 18y 5 ml dung dich nay cho vao binh thuy tinh mau nau c6 day tron va loai bd hét n-hexan
trén b cét quay (6.4) trong chan khdng & nhiét dé khéng 16n han 40 °C. Khéi phuc lai ap suét khong
khi bang nitg va 1dy binh thuy tinh ra khdi bd cat quay cang nhanh cang tét ngay sau khi 63 loai bd hét
dung méi. Dung pipet Idy 10 ml metanol (5.5) cho vao binh va khudy cho tan hét can. Diing quang phé
ké tl ngoai (6.3) vai chiéu dai ¢t 10-mm dé do dd hap thu 18n nhat clia dung dich nay & budc song
trong khodng 270 nm va 310 nm (xem budc séng thich hap trong Bang 1). 6 hdp thu do dugc nim
trong khodng 0.2 va 0,8. Tinh néng d6 (microgam trén mililit) bang cach chia d6 hap thu cho hé sé
tuong Ung dugc néu trong Bang 1.
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Bang 1 - Ha s& chia

Budc sdng -
Tocopherol Hé sd chia

nm

292 « -tocopherol 0.0076

296 f -tocopherol 0,0089

298 v -tocopherol 0,0091

298 6 -tocopherol 0,0087
CHU THICH Cac hé s8 néu trén thu dugc tis gia tri £ (1 %/1 cm) cba tocopherol. Vi du, gia tri £ (1 %/1 ¢m)
a-tocopherol la 76 & 292 nm (trong metanol); do do 1pg/mi dung dich a-tocopherol s& c6 do hip thu Ia
0,0076 & 282 nm).

9.1.2 Dung djch chuan

Dung dich chudn thich hop dude chudn bi theo dé nhay clia detector huynh quang dugc st dung.

Vi du chudn bi dung dich lam viéc: Tron cac thé tich thich hgp, vi du 1 ml, clia cac dung dich chuén
hiéu chun géc (9.1.1) & thu dugc dung dich tocol chudn hdn hop va pha lodng béing n-heptan dé cé
dung dich chifa khoang 1 ug dén 5 pg ting loai chudn trén mililit.

Chuan bi dung dich chudn mdi cho méi ngay lam viéc.
Béo vé 14t ca cac dung dich tranh 4nh sang va nhiét do. Bio quan & nhiét dd tir 0 °C dén 4 °C.

Cac dung dich chudn géc c6 thé bao quan trong binh thuy tinh mau ndu dén mét tudn néu dugc bao
quéan lanh. Cac binh dinh mic cé thé dugc boc trong la nhom.

CHU THICH N&u str dung detector UV ¢é thé cin dé&n dung dich dam dac hon.
9.2 T&i wu hoa cac théng s lam viéc

9.2.1 Né&u cdt (6.2) con mdi chua sir dung hoac chua biét tién st clia nd, hoc vi mét ly do bét ky nao
khac thi can phai luyén lai cdt. Rira bang metanol va luyén lai cdt trong khoang 10 min, sau d6 rifa
b&ng diclometan, tip dé bang n-heptan d téc 46 dong khoang 1 mi/min.

Cho pha déng HPLC (5.4) chay qua cdt & téc dé dong 1 mi/min it nhat 30 min.-

CANH BAO Metanol va diclometan nguy hiém déi véi con ngudi va mai trudng. Than trong khi
str dung.

9.2.2 Bom khodng 10 ul hosic 20 w! (theo dé nhay cta detector) dung dich chudn (9.1.2) véo cot va néu
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can, diéu chinh ham lugng tetrahydrofuran clia pha déng va téc d6 dong dé dat dugdc cac diéu kién sau:
a) thdi gian luu a-tocopherol trong khodng 8 min dén 12 min;

b) hé s& phan gidi RF dé tach B- va y-tocopherol khang nhé hon 1,0; nghia la hau nhu t6i dudng nén,
trong dé RF dugc tinh theo cong thirc sau day:

trong do
d{l) la thdi gian luu y-tocopherol;
djIl) la thdi gian luwu p-tocopheraol;
b(l) la dd réng day cha pic y-tocopherol;
b(ll) 1a dd rong day cha pic B-tocopherol.

9.2.3 Chon ché dd t5i wu cho detector va dg nhay cla bd tich hgp. Bom khoang 10 pl hodc 20 pl
dung dich chudn (8.1.2). Bom I8p lai va kiém tra cac séc dé thu dudc.

9.3 Chudn bj dung dich thit

Tuy theo ndng dé cia tocol (9.1.2) can khoang 0,25 g + 0,1 g mau thi (diéu 8), chinh xac dén 1 mg.
cho vao binh dinh mifc mét vach dung tich 25 ml. Thém mét luong n-heptan (5.3), 1&c & hoa tan phan
méu thir va pha loang dén vach bang clng loai dung méi. Loc dung dich bang mang loc 0,45 pm cla
HPLC néu dung dich chua trong.

Diéu quan trong la cac dung dich thir dude bao vé khoi anh sang trudc khi phan tich va duge phan tich
trong ngay chudn bi.

CHU THICH  C6 thé chudn bi mét dung dich dam dac hon hoac pha long tiép dung dich nay truéc khi cho chay
sdc ky.

9.4 Phuong phap xac dinh

9.4.1 Bom 10 ul hoac 20 pl (tuy theo dd nhay clia detector) dung dich chuén (9.1.2) cho vao cot va
ghi lai dién tich pic.

9.4.2 Bom 10 pl hoac 20 ul (tuy theo do nhay cla detector) dung dich thlr (9.3) cho vao ¢dt va nhan

bigt sir c& méat clia cac tecol béing cach so sanh véi cac sic do hiéu chudn. Ghi lai dién tich cla pic.

10
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Lap lai viéc bom dung dich thlr va do. K&t qua la gia tri trung binh cdng clia hai phép xac dinh.

Bom tiép 10 ul hodc 20 pl (tuy theo dd nhay cla detector) dung dich chudn (9.1.2) va ghi lai cac dién
tich cac pic.

Thdi gian Iuu tuong déi dua ra trong Bang 2 da dugc tim thay, dién hinh nhu sau:

Bang 2 - Vi du vé thdi gian luu tuong doi clia cac tocopherol va tocotrienol

Cot silica (a-locopherol chudn) Cét diol (a-tocopherol chudn)

a-tocopherol = 1,00

a-tocotrienol = 1,19

u-tocopherol = 1,00

a-tocotrienol = 1,24

B-tocopherol = 1,34

B-tocotrienol = 1,63

B-tocopherol = 1,59

B-tocotrienol = 2,03

y-tocopherol = 1,63

y-tocotrienol = 2,00

v-tocopherol = 1,74

y-tocotrienol = 2,22

§-tocopherol = 2,24

8-tocotrienol = 2,79

8-tocopherol = 2,46

8-tocotrienol = 3,19

10 Biéu thi két qua

Ham ludng a-tocopherol cia mau, w, dugc biéu thi bang miligam trén kilogam (mglkg), theo cong thifc

sau day:

AtxV
i px_Atx
Asxm

trong dé:
p 1andng dd clia a-tocopherol trong dung dich chudn (9.1.2), tinh béng microgam trén mililit;

As |a gia tri trung binh cla cac dién tich pic thu dugc di vdi chudn a-tocopherol;

At 1a gia tri trung binh cla cac dién tich pic thu dude ddi véi a-tocopherol c6 trong mau thir;
m  Ia khéi luong clia phan mau thlr (9.3), tinh bang gam;
V  1athé tich dung dich tht dugc chudn bi (= 25 ml).
Tinh ham Iuong tocol cén lai trong mau th{r theo cling cach, sif dung s6 liéu thﬁ dudc tir chudn tuong ing.

Né&u chi ¢ sdn chudn cla a-tocopherol, thi tat ca cac tocopherol dudc so sanh theo tiéu chudn nay,
nhung phai néu ré trong phén bao céo két qud. Néu s dung detector UV, thi lai so sanh tat ca cac
tocopherol theo a-tocopherol chuén, nhung viéc chudn hoa cac dién tich pic theo a-tocopherol sif dung

cac hé s6 chia trong 9.1.1.

#
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CHU THICH Cudng do huynh quang cla tocotrienol cling gidng nhu clia tocopherol tuang img va cac d6 hap

thu UV cling tuang tu.

Ham Ivgng dugc bidu thi bang miligam trén kilogam la mét s nguyén.

11 Do chum
11.1 Phép thir lién phéng thir nghiém

Chi tiét phép thir lien phong th nghiém vé d chum clia phudng phap dugc thang ké trong Phu luc C.
Céc gia tri thu dudc tir phép thlr nay c6 thé khong ap dung dugc d8i véi cac dai ndng do va céc chét
nén khac vdi dai néng dé va cac chét nén da dua ra.

11.2 Do lap lai

Chénh léch tuyét déi giira hai két qua thir dc 1ap, riéng ré, thu dugc khi sif dung cung mét phudng
phap, trén vt liéu thir gibng hét nhau, trong cling mdt phong thlr nghiém, do cing mot ngudi thuc hién,
s{f dung cling thiét bi, trong mét théi gian ngén, khong vugt quéa 5 % cac trudng hdp 16n hon gia tri r
dua ra trong Bang 3.

11.3 Do tailap

Chénh léch tuyét dai gilta hai két qua thir riéng rg, thu duge khi sir dung cling mét phuong phép, trén
vat ligu thir gidng hét nhau, trong cac phong thdt nghiém khac nhau, do nhimg ngudi khac nhau thuc
hién, s dung cac thiét bi khac nhau, khéng vudt qua 5 % céac trudng hgp va I6n hon gia tri R néu trong
Béang 3.

Bang 3 - Gidi han I3p Iai (r) va gidi han tii 1ap (R)

Ham lugng tocol Dai néng do r R

mg/kg ma/kg mg/kg mg/kg

T,= gia trj trung binh cla ham

lugng tocopherol déc 14p 0 dén 2220 0,0825 T, 0,2094 T,
T,= gia tri trung binh cGia ham
Iugng tocotrienol doc I4p 10 dén 210 0,0900 T, 02552 T,
T,= gia tri trung binh
cla ham luong téng 200 dén 3250 00718 T, 0,2557 T,

{tocopherol + tocotrienol)
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12 Bao céo thir nghiém

Bao cao thir nghiém phai chi rd:

a) tat ca cac thong tin can thiét Gé nhan biét day di vé mau thi;

b) phuong phap Idy méu dugdc st dung, néu biét;

¢) phuong phap thlr da s dung, cung vdi vién dan tiéu chudn nay;

d) tat ca cac chi tiét thao tac khéng qui dinh trong tiéu chudn nay hodc dugc coi 1a tuy ¥ ciing nhu bét
ky yéu t& nao khac ¢b thé anh hudng dén két qua;

e) két qua thir thu dudc;

f) néudap (mg yéu cau vé do Iap lai, thi néu két qua cudi cung thu dugc.

13
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Phu luc A
(tham kh3o)
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b) Chot silica
Nhan dang pic
1 a-tocopherol 5 «-tocotrienol
2 p-tocopherol 6 p-tocotrienol
3 y-tocopherol 7 y-tocotrienol
4 3-tocopherol 8 &-tocotrienol

Cac didu kién
Pha dong: 3,8 % (theo thé tich) THF trong n-heptan
Téc a5 dong: 1 mi/min

Detector: huynh quang

Hinh A.1 - H8n hdp déu thyc vat (dau tuong, hat nho, phai IGa mi, ddu cg) dugc bd sung

a-tocopherol axetat
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Phu luc B
(tham khao)

Xa phong héa

B.1 Gidi thidu

Khi phan tich cac san phdm dudc ché bién co bd sung cac este clia tocopherol hodc este cla
tocotrienol, thi trudc khi chay sic ky nén tién hanh qui trinh xa phong hoa ngudi. Can phan tich dong
thdi cac mAu chifa lugng este da biét trudc d ciing mét thdi diém.

B.2 Thudc thu

Chi s dung cac thudce thir thudc loai tinh khiét phan tich.
B.2.1 Etanol, w = 94 g/100 g dén 96 g/100 g.

B.2.2 Etanol, nguyén chat, w > 99,7 g/100 g.

B.2.3 Pyrogallol.

B.2.4 Kali hydroxit, dung dich 1dng w = 60 g/100 g.

B.2.5 Dietyl ete, khéng chira peroxit, chifa pyrogallol 0,1 %.
B.2.6 Auxit clohydric, ¢(HCI) = 0,01 mol/l.

B.2.7 Natri sunfat, khan.

B.2.8 Nudc, phi hop véi cac yéu cau clia loai 3 cia TCVN 4851 (1SO 3696).

B.3 Cach tién hanh

CANH BAO Phai dic biét chi y dén nhiét dé va thai gian xa phéng hoa, néu khéng sy
thu hdi este c6 thé cho k&t qua thip.

Can chinh xac 2 g mau d3 tron ky cho vao binh dinh mic day phing dung tich 100 ml va phan tan
phdn mau thir 32 nong chdy trong khodng 8 ml etanol (B.2.1) biing cach xoay nhe binh. Thém 100 mg
pyrogallol (B.2.3) va l&c cho tan.

Lam sach binh dinh mic bang nito, thém 4 m! dung dich kali hydroxit (B.2.4), lam sach 'ai bang nito va
day binh bang ndp thuy tinh. D4t binh vao ndi cach thuy & 26 °C va l&c manh trong 10 min hoac cho
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dén khi xa phong hoa hoan toan. Thuc hién tat ca cac thao tac tranh anh sang mat trai, sir dung binh
thuy tinh mau nau hoac dugc boc trong gidy nhom.

Thém 50 ml nudc (B.2.8) vao binh dinh mlc va chuyén lugng chifa trong binh sang phéu chiét dung
tich 250 ml. Rifa binh bang 50 ml dietyl ete (B.2.5) va chuyén sang phéu. Lic manh phéu chiét trong
1 min, thinh thodng ndi 1dng nat dé gidm ap sudt. Bé yén cho tach Idp va thao bd 18p nudc bén dudi.
Chiét tiép 1dp chét 1dng bén Idn, mdi 1an véi 30 mi dietyl ete va két hdp vdi chiét xuét ete.

Rira cac dich chiét dietyl ete da két hgp béing 50 ml nudc (lac cin than dé tranh tao thé nhi) va sau dé
rlfa tiép b&ng 30 ml axit clohydric loang (B.2.6). Thém khoang 3 g natri sunfat khan (B.2.7) va tron nhe
dé hdp thu nudc. Loc chat chiét ete qua gidy loc va thu Idy chat loc vao binh bay hoi dang quay, mau
nau, day tron. Loai bd ete dudi ap suét thdp & nhiét do khdng vugt qua 40 °C. Néu chat Idng con sét lai
trong binh, thém etanol (B.2.2) va cho bay hai dén khé.

R(fa binh dinh mifc bing n-heptan (5.3) va chuyén sang binh dinh mic mét vach dung tich 50 ml va
pha lodng dén vach bang n-heptan. Tao dd pha loang thich hgp clia dung dich thir (theo md ta
trong 9.3) va ti€p tuc tién hanh theo 9.4.
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Phu luc C

(tham khao)
Két qua thi nghiém lién phong thr nghiém

Pé chum cta phuong phap da dugc thiét lap bdi thir nghiém cla lién phong thir nghiém quéc té IUPAC
dugc t8 chifc vao nam 2003 bdi Trung tdm nghién c(u Dinh dudng va Thuc pham thudc Vién nghién
clu Lipit (Munster - Dlrc) va tién hanh phi hop véi TCVN 6910-1:2001 (ISO 5725-1) va
TCVN 6910-2:2001 (1ISO 5725-2). Trong thi nghiém nay c6 12 phong thr nghiém cla bén nudc
(1 Hungari, 1 Canada, 4 Phap, 6 Blc) tham gia va nghién cltu trén tam loai mau chat béo khac nhau
da dugc kiém tra (xem Bang C.1). Théng ké cia cac két qua dua ra trong Bang C.2.

Céc loai HPLC pha dong khac nhau sif dung trong phép thif nay liét ké trong Bang C.3

Bang C.1 - Mé ta miu

Mau A Dé&u phéi hat lua mi
Mau B 50 % d&u phai lta mi + 50 % diu ngd
Mau C . 25 % dau phdi lta mi + 75 % ddu ngd
Mau D 25 % ddu phéi lta mi + 75 % ddu dau tuong
Mau E 10 % ddu phoi laa mi + 90 % ddu co
Mau F 25 % ddu phéi loa mi + 75 % dau co
Miu G D3u co
| Mau H Da3u éliu nguyén chat i

L | J
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Bang C.2 - Két qua théng ké
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A

a-Tocopherol B c D E F G H
S8 phong th nghiém tham gia 12 12 12 12 12 12 12 12
Sd phong thit nghiém con lai sau khi trir
) 12 12 12 12 12 12 11 1
ngoai lé
S8 két qua thir cha tat cad cac phéng
) B 24,0 24,0 240 | 240 | 240 | 240 | 22,0 | 22,0
tht nghiém
Gia tri lrung binh, mg/kg 22145 | 12848 | 813,7 | 662,8 | 311,5 | 625,0 | 106,5 | 193,1
D léch chudn lap lai (s,). mglkg 68,3 349 243 18,4 10,4 25,4 50 7.8
D6 l&ch chuin tuong déi 13p lai, % 3.1 2,7 3.0 2.8 33 | 41 | 47 4,0
Gidi han lap lai, () mé/kg 191,3 97,7 68,1 515 291 711 13,9 21,7
D4 1&ch chudn tai 1ap, (sg), ma/kg 1731 87,9 56,4 48,5 20,9 a1 7.1 11.4
D6 léch chudn tuong déi tai lap, % 7.8 6.8 6.9 7.3 6,7 6,1 6,6 59
Gidi han tai 13p, (R) mg/kg 484.7 246,1 [ 157,8 | 1359 | 58,4 | 106,6 | 19,7 318
p-Tocopherol A B C D E F G H
S& phong thir nghiém tham gia 12 12 12 12 12 12 7 9
S& phong thir nghiém caén lai sau khi trir
_ 12 12 12 12 12 12 7 9
ngoailé
S8 két qua thir cla 14t ca cac phong thi
. 24,0 24,0 24,0 24,0 24,0 24,0 14,0 18,0
nghiém
Gid tri trung binh, mg/kg 841.4 4178 | 21251 2145 | 79,1 | 2026 | 0.7 2,2
Da léch chudn lap lai (s,), ma/kg 22,6 6.8 5.1 6,1 2,8 7.6 0,0 0,3
D8 lach chudn tuong d&i 1ap lai, % 2,7 1,6 24 | 28 35 | 37 | 00 | 150
Gidi han lap lai, (r) mg/kg 63.4 19,0 143 171 7.8 21,2 0,0 09
D4 léch chudn tai lap, (sg). mg/kg 108,3 | 55.7 247 | 263 | 102 | 259 | 1.1 07
D9 léch chudn tuong ddi tai lap, % 12,9 13.3 11,6 12,3 - 12,9 12,8 [ 1558 | 29,8
Giéi han tai lap, (R) mg/kg 3031 | 1560 | 691 | 738 | 28,7 | 724 | 3.1 1,9
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" Tocopherol | A B c | o F W
S4& phong thir nghiém tham gia 10 12 12 12 8 12
S4& phong thir nghiém cén lai sau khi trir § 5 . 4 . -
ngoai 1
f:hT:;qUé thir chia t8t ca cac phong thir 12,0 ATy ™ 180 5
Gia tri trung binh, mg/kg 195 | 403,8 | 5466 | 3254 36 13.8
©6 1éch chun 1ap 1ai (s,). mg/kg 1.4 75 11,7 | 10.5 0.4 1.1
D& léch chusn tuong déi 1ap lai, % 7.3 1,9 2.1 3.2 9,8 8.1
Gidi han iap lai, (r} mg/kg 4,0 210 | 327 | 29.4 1,0 3.1
D9 lach chuén tai 1ap, (sa). malkg 2.4 629 [ 123 | 19,2 2.2 42
Bé léch chudn tuang ddi tai lap, % 125 | 156 23 5.9 59.7 30
Gi6i han tai lap, (R) ma/kg 6,8 | 1760 | 345 | 53.8 6,1 116

§-Tocopherol A B c D F H

S& phong thir nghiém tham gia 12 12 12
S& phong thlr nghiém con lai sau khi trir
SR 10 12 12
S& k&t qua thlr cha tat ca cac phéng
S 200 | 24,0 | 24,0
Gia tri trung binh, mg/kg 13,0 20,0 | 71,0
Do l&ch chuin 13p lai (s,), mg/kg 0,6 1,7 2.5
D0 l8ch chudn tuang déi lap lai, % 49 85 | 35
Gidi han lap lai, {r) mg/kg 1.8 4.7 6,9
D0 1&ch chudn tai lap, (s:). mglkg 2.7 39 8.3
D6 léch chudn tuong ddi tai 1ap, % 208 | 193 | 116
Gidi han tai lap, (R) mg/kg 7.6 10,8 | 231
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a-Tocotrienol A B Cc D E F G H
§48 phong thit nghiém tham gia 9 8 7 9 9
S& phong thr nghiém con lai sau khi trit
o 7 7 7 7 8 8 8

ngoai lé
S48 k&t qua thir cla tat ca cac phong thir

N 14,0 14,0 14,0 14,0 16.0 16,0 | 16,0
nghiém
Gia tri trung binh, ma/kg 42,0 251 18,1 10,1 149,7 | 138,1 | 162,5
Do léch chudn 14p lai (s,). mgikg 1.1 1,2 0.8 0,9 53 7.4 5,0
D¢ léch chudn tuang ddi lap lai, % 25 4,9 4,7 8,8 3.6 54 | 3.1
Gidi han lap lai, (r) mg/kg 3.0 34 24 2,5 14,9 208 | 14,0
D% léch chudn tai lap, (sgz), mg/kg 247 12,0 6,3 6,7 12,6 263 | 11,0

PD@ léch chudn tuong déi tai lap, % 58,7 47.8 346 66,2 8.4 19.1 6,7
Gidi han tai lap, (R) mg/kg 69,0 | 336 | 176 | 187 | 353 | 73,7 | 30,7
B-Tocotrienol A B c D E F G H
S6 phong thif nghiém tham gia 7 7 9 9
S8 phéng thir nghiém con lai sau khi trit
_ 6 7 6 6 8 9 7

ngoai lé
S8 k&t qua thir chia tat ca cac phong thir

. 12,0 14,0 12,0 12,0 16,0 18,0 | 14,0
nghiém
Gia tri trung binh, mg/kg 1135 63,7 343 28,6 23,9 37,7 | 158
D6 léch chudn 13p lai (s,), markg 3.0 25 0.9 1,0 2,0 29 2.1
D6 lech chudn tuong dsi |ap lai, % 26 4,0 2,5 33 8,2 7.6 134
Gi@i han lap lai, (r) mg/kg 8.3 7.1 2,4 27 5,5 8.1 59
D& léch chudn tai lap, (sp). ma/kg 54,8 343 26,0 20,4 8,3 141 3.7
D6 l&ch chudn tuang déi tai lap, % 48,3 53,8 75,9 71.4 346 373 | 237
Gidi han tai lap, (R) mg/kg 153.6 96,1 72,8 57,1 23,2 394 | 105
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y-Tocotrienol A C D E F |---_G_ |~_MH ]

S8 phong thlr nghiém tham gia 8 9 9 9

S8 phong thir nghiém cdn lai sau khi trir " . g

ngoai lé

i: :§L|:;a thir clia tat ca cac phoéng 14.0 120 | 120 | 120

Gia tri trung binh. mg/kg 36 1853 | 1521 | 205.2

Dé l&ch chudn 12p lai (s,), mg/kg 0.7 3.4 49 63

Do lech chudn tuong déi lap lai, % 19,4 19 3.2 31

Gidi han 1ap lai, {r) mg/kg 2,0 9.6 13,6 17,6

D& l&ch chudn tai lap, (sz). malkg 1,9 8.1 6.9 8.5

D6 lech chuln tuang ddi tai 1ap, % 53,0 4,4 45 42

Gidi han tai lap, (R) mg/kg 5.4 22,8 193 | 23,9
8-Tocotrienol ) A c D -E F G H

S48 phong thir nghiém tham gia 10 9 8

S6 phong thit nghiém cén lai sau khi trit § g 5

ngoai lé

S& k&t qua thir clia tat ca cac phong thir

- 18.0 16,0 18,0

Gia tri trung binh, mg/kg 40,8 | 353 | 47,7 }

Pa léch chudn 13p lai (s,). mglkg 2.1 1.6 1.4

Do 1&ch chudn tuong d6i lap lai, % 5.0 46 29

Gidi han lap lai, (r) mg/kg 58 4,6 3.9

Do 1&ch chudn tai 1ap, (sq). mg/kg 4.4 41 6,6

D6 lech chudn tuong déi tai lap, % 10.8 11,7 13,8

Gi6i han tai lap. (R) mg/kg I l 124 | 116 | 184
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N Téng ham lugng A B c D E F G H
S8 phdng thir nghiém tham gia 12 12 12 12 12 12 12 12
S8 phong thit nghiém con lai sau khi

. . 9 9 9 8 8 8 6 11
trir ngoai lé
S8 két qua thif ciia t&t cd cac phong

s ) 18,0 18,0 18,0 16,0 16,0 16,0 12,0 | 22,0
th&r nghiém
Gia tri trung binh, mg/kg 3248,8 | 2209,4 | 1708,7 | 1290,4 | 813,7 | 11921 | 522,5 | 210,6
D4 l&ch chudn 1ap lai (s,), mg/kg 91,1 47.4 338 39,8 22,4 32,5 148 8.8
D6 I8ch chudn tuang doi 13p lai, % 2.8 2.1 2,0 3.1 2,7 97 28 | 42

Eﬂi han I3p lai. () mgikg 2551 | 1326 | 940 | 1113 | 627 | 909 | 415 | 246
D4 léch chudn tai lap, (sg), mg/kg 292.3 217.5 161,2 62,3 98,2 85,2 171 149
©6 lech chudn tuong ddi tai lap, % 9,0 9.8 9.4 48 12,0 7.1 3.3 71
Gi6i han tai 1ap, (R) mgikg 8184 | 609,1 | 451,3 | 174,4 | 2748 | 2385 | 478 | 416

CHU THICH Néng dé trung binh, giéi han 1ap lai va tai 1ap duge bidu thi bang mgfkg.

Bang C.3 - Vi du vé pha déng clia HPLC da sir dung trong phép thir lién phéng

th{r nghiém nam 2003

H&n hgp rira gidi

$& lugng phong thir nghiém sir
dung chét rira gidi nay

3,85 % (theo thé tich) tetrahydrofuran trong n-heptan

2

Tetrahydrofuran/n-heptan (1:99)

1

Tetrahydrofuran/n-hexan (2:98)

t-butyl metyl ete/n-hexan (4:96)

5 % t-butyl metyl ete trong n-hexan

6 % t-butyl metyl ete trong isohexan

t-butyl mety! ete/n-heptan (5.95)

t-butyl metyl etefisooctan (4:96)

2.8 % dioxan trong n-hexan

Dioxin/iscoctan (3:97)

isopropanol/n-heptan (0,5:99,5)
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Thu muc tai lidu tham khao

[1] SO 3696, Water foranalytical laboratory use — Specification and test methods [Nudc st dung
trong phéng th{r nghiém phan tich - Yéu cau ky thuat va cac phuong phap thl).

[2] TCVN 2625 : 2007 (ISO 5555:2001), Dau md dong vat va thuc vat - Lay mau.

[3] TCVN 6910-1:2001 (ISO 5725-1:1994) D% chinh xac (d6 dung va d6 chum) cha phuong phap do
va két qua do. Phan 1: Nguyén téc va dinh nghia chung.

[4] TCVN 6910-2:2001 (ISO 5725-2:1894), B¢ chinh xac (d6 dung va 46 chumy) cta phuong phap do va
két qua do. Phin 2: Phuong phap cd ban xac dinh d6 13p lai va do tai lap clia phuong phép do tiéu chuén.
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