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FHEF E (d-a-

tocopherol & dl- @ -tocopheryl acetate ) &2 #5F ik » EBFH X
Z AR o R R S AE T MR 0 S MILBIRRIBIER - G
BRABR AT AT 0 o L AR B AT E AR © C18 (4.6X300 mm
) A EpAR 0 FER 0 AR C 1.0 mL/min > Ax sk B CESNEE K 280
nm e FikZ RO/ RE ~ TRKR - REBERE - &
BT 2~ EHMRRE o BhelE 20~1000 ppm BEZ e E

M FE 3 dl- a -tocopherol & 94.5~111.4% - 4 Z{4¥ % 0.2~2.4% ; dlI-
a -tocopheryl acetate & 91.3~118.8% » 4% Z %% % 0.2~1.0% - Z &K

B {35 4 0 o dl- a -tocopherol % dI- @ -tocopheryl acetate < sz Ak
wEREH L 10 ppm o A EBHE #4710 REL AR FH =L FE

2 99.3%
B 4.76% -

BAREE) - JMAER M
ERE °
Bl &

HIE R EE KRR IR A4
# E WIHBIEE IR - i EBERERMN
Zewmblmm - (THEH AR S IREE
iR~ SR EE R EEHERREZ &M
TEHHEMES > Hiff4dE E JHEENME
B2 400 LU. (d- a -tocopherol 268 mg) -~
g EBHRHEY » Hiff/E3R E Z#
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»SD % 3.003 - mAZHEER 95% X BRI RELEILE

 MEER B RER SRURMEBTE - T

ViEh=n

HGRMFENEREEHERRERENEL
150% : AEURFGHERES > 5300 g &
PHEAER E ZHEENMIEREKEEH SR
LRI 150% 5 — ALl 16 5B

M AR R e 5 225 (B Rl
| s AR Ry D

DIrhEB sl iR E 2 huks
TR R Rl - 52 HASURC Y DI
B ik o Wit —F T IR TR - AR



HlE R A 3R E BRI Z FERCR AR E B BTG

el BUE ~ AiniEl g ~ 22 HEE
I HIRE - ERYE Rl - BEEIER
B S AN SE JEE i A

MR FGE
— ~ BERAOREL WS R A S5 o
v EdE

(REAES, -

1dl- a -tocopherol 1 #E §. ( catalog

number : 66760 - USP reference
standard ; FABERERR > WK > HA

Nacalai Tesque ¥R, &riit )

2.dl- a -tocopheryl acetate F&Z #£ §; (
catalog number 66770 > USP
reference standard ; SXBERFHR - WK
H 7K Nacalai Tesque ¥R &riit )

()3 ZE : IECKE (pestiscan #) » ZEEd Lab-
Scan v H])  HIEE (HPLC i » T8
Merck /NF] ) e

(£)2ZY)’E : Certified reference material
122 Margarine, « -tocopherol 241 mg/kg,
95% {5 H& & ] P i E B 12 mg/ke,
European Commission-Joint Research

Centre, Institute for Reference Materials

and Measurements, Belgium.

#aM

() 100mL #5taE B -
BWE :1~5-10mL -

) 5 FL a8 2 045 ¢ m > 25 mm >
nylon/PP » fEHZERK SUN A H] °

PupRAHE A&+ (1 -Bondapak 10 C18 >
ZE[&] Phenomenex /N &] ) °

() 5 850 A ) A7 % ( Shimadzu LC-10AT

—_ N
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pump jz SPD-10A UV-Vis detector > H
7% Shimadzu #k=U&riit & Spark MIDAS
auto injector > {aj[#] Spark 23/ H] )

FIREARC LR

HY dl- a -tocopherol jz dl- a -tocopheryl
acetate fFHELA5HY 0.1 g - FEHEREE - 70 E
PEtE &R - DOECSaAEIER S 100
mL - {ERIEHE R - P LUIE C e e by
20~500 1 g/mL Z IR EITHEFYR -

A iR R

HGHbedes 1 ¢ FeREREE > EA 100
mL #HEERR - LUECKERE 100 mL
ks S o8 BEOHREIEC KRS - DB
R R R -

7N~ SRR TR

VAN
JENTERE ¢ 1 -Bondapak 10 C18
TEIH © AR
Wik : 1.0 mL/min
2% 0 UV 280 nm
TR 0L

T RHEHREE

RECESF . 20~1000 12 g/mL 2 e A HEEHE
VIR > o BILLTR SR AT B - R
SR = - ARSI LB
BRREIFE > AR PASERhR -

N~ iRl RS 8RIE

Wb SR S ATHE VSR > o3 i DAE B
EHEEA 10 ¢ L At AT - mlibaies
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i hiEEsR E R (ppm)
v
=CX

M

C : HAMERRER RIS BIR AR E 2
IR (pg/mL)

VR ER BEE (mL)

M : B irkate s H (g)

FU~ AINEEEE -

HUBSERT 1 g - FETEREE - A 100
mL #ER - 4R 1IA 1000 ~ 500 ~ 200
~ 100 ~ 50 kz 20 1 g/mL ASHEREE IR SHRHE
HVATEEE 100 mL > RERES 5 408 0 DARIE
IR E R - ISR T B =&
B2 53T 0 RN EZZ s - DU RS2
dl- ¢ -tocopherol J% dl- a -tocopheryl acetate 37

i i ity B R ] B T > 50 BT HE VA VR L
EAIE R > SR AR -
+~ ZAHE

DUECHF Rk - TR e tH g A
TESXHT - BRARIR P15 .2 dl- a -tocopherol K
dl- a -tocopheryl acetate JZIl& 2 #iF BA RS S T
& o 3| BEASEHE AR LA N E F s

+— RERHRE :

HY dlI- a -tocopherol Jz dl- a -tocopheryl
acetate FEHEVAVRIE A RORAHE T - BUAT
1Szl T FEAERNEE (SN ratio) - DUAEER
FERIA 3 e ARIRRE Ry R ER i AR AR (
IDL) - FRILREETE S d-a-
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tocopherol Jz dl- a -tocopheryl acetate ¥ [E]
Widkls - NN T =8 - FIRHRE
Z2 R - KA TR T AT - BRI
I3t B e (SN ratio) - DIFEEHEE K
R 3 2 ARIRE by i A AR A SR (MDL
) °

+2  ERWEZ R
S TRERERE - (KA LT
HHETEERITE L R -
+= - B
LIS SEHAERA 10 X
FIELILBRERE (SD) -
00 TR ZHE

Ry B 18O 170250 2 ok - 2 H
ISOGUM“ K, EURACHEM/CITAC Guide”2.
Jiik 0 AT R HEE S 2 B - AT
B~ TEE AT E 2R YR - FTRARMEAR
TR ~ A E RS E S -

TR EETER

FHE HIE

—  {REEERAR ¢

AL HE S R R FE AE 20~1000 1 g/mL
f] dl- a -tocopherol Jz dI- @ -tocopheryl acetate
YR ARERALR > HARMSEERRE Y dl-a-
tocopherol Jz dl- a -tocopheryl acetate
0.9998 ¢ 0.9999 » FoRHARMERITRIEH RiT
(fE—~=) -
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Fs 0
s AR ES -

HI bt 5y AT el kB - HRSE
11 g FEWEREE - BEA 100 mL 50 E &
» 3R dl-  -tocopherol 1146.0 ~ 573.0
2292~ 114.6 ~ 573 ;229 ug/mL > f dl-a-
tocopheryl acetate 1117.0 ~ 558.5 ~ 2234 -~

Fo— ~ BINEDECRTR

11172559 % 223 pg/mL AHIEEZ RS
FEHE LAWE R 100 mL > $E5 R EIRCER dl-
a -tocopherol £y 94.5~111.4% - BEARECEy
02~24 Y%  dl- a -tocopheryl acetate
91.3~118.8% ~ BF[RECRy 0.2~1.0% > [AL
IRPLREF (FR—) ° W™ 229.2 y g/mL J
223.4 pgml P2 £ N O A
MriEFean (E=) -

dl- a -tocopherol

dl- a -tocopheryl acetate

TR Elesy B AR TR Elesy A8 BB
(ppm) (%) (%) (ppm) (%) (%)
22.9 111.4 2.4 223 117.0 1.0
57.3 94.9 1.7 55.9 98.5 1.0
114.6 94.5 0.8 111.7 93.9 0.6
229.2 95.1 1.1 2234 91.3 0.7
573.0 98.5 0.6 558.5 95.1 0.2
1146.0 99.0 0.2 1117 95.1 0.3

SRS PHE -
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dl- a -tocopherol A
10
R dl- @ -tocopheryl acetate
° [}
- oM
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o

u} 5 10 15

Minutes
BI= 4% B ZRTRORA T B
AEHEN dl- a -tocopherol 229.2 ¢ g/mL % dl- a -tocopheryl acetate 223.4 1 g/mL.
BB MR IIHEAE SR E (dI- a -tocopherol 229.2 ¢ g/mL ¢ dl- a -tocopheryl acetate 223.4 u
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A~ HARERHRE :

HUBSERT 1 g - FEREREE - BEA 100
mL 5t E SR AR S B R A PR
520 MR AEIEEEE 100 mL
e - AERPIINRE 10 gmL &
AR dl- « -tocopherol By 99.3% - #EAFL{REL
B 1.6% ; dl-a-tocopheryl acetate £y 99.9%
BELLRECRy 0.4% - T HAEEREL)TARRY 3 0 B
AR B 10 v g/mL IR A R
2 [EETE » AT R AR T B PR
# (MDL) ([EPY) -

N~ NEPHHER -

DATi 82 A gt it T 5 ik @
PEMIEL - A0 10 1 g/mL JREEZ [BIKGEES
f SRR AR B T RN E A A& A
432 E Zhahs o 4E dl- a -tocopherol 2 dl-a -
tocopheryl acetate & JIE 7 B I E- 1 B 52
e (B -

T ERME 208

DEZYEEEREL 10 X FERIEL
HalE Ry 99.3% o SEEEGER 6.1 ppm o
SD £ 3.003 ppm (F ) -

N~ EEMEHER -

DIAEREERHIEL 10 X HEHTE
LFEHEfRZE (SD) 5 0.0304

A~ BRATHEER 2GS |
IR T AR T B R - AR B
ik At B S B S E 2K
oA Bkl CHEl7N) - PRSI E
TP REFTANEE B RA -
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(CORZEAE oty B A o o A
1A P o P e A AR A 0 5
LIS HIHERAHE - R TPIIAS
2 FEHERAE © RV R R A
HEMRZZMAS - AT © EREs s R
S IRMTRE Ry 0.1 mg » B H R AP
3 o FIE © RSP R kiR BdE peg fo s
kg £0.5 mg FKIE > DIHERHHEREM:
TELLHEIE - BE R sr A -
3u(W) = [(0.12//73)* + (0.5//3)*] '
=0.291 mg
CORSTEAHEE 2 3 A
1R - BEERERZREE R E107T
Ik RS 2.0 x 10°@! > H
R kBT oA > LRI R A8 BB AT
HERFEERE © 2.1 x 10T x 100 x
10/y/3=0.120 mL -
2H0E - b ERER itz 100 mL EFR
Ry 0.1 mL - fRExH Ry =I5
o HEEZEEREEE R 0.1/
Y/ 6=0.04mL -
SEMEME - DL 100 mL @R EERE
HRE(S SD = 0.2197 -
4u(V)=(0.120*+ 0.04% + 0.2197%)"?
=0.254 mL
(OAZE E L AH & N HEE B ¢ Csp =
mST/Vu(STD) = Cgrp % [(u(W)W)* +
((V)/vy”
=1000 x [(0.291/100)* + (0.254/100)*]"
=3.85u g/mL
(ISR E 5 o2 B A
D&EEYE (& 241 ppm d- a -
tocopherol Z#J53H ) HEFTEE B ER (B
LS -
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dl- & -tocopherol

uw
o o
e [
= o o
= «  dl- a -tocopheryl acetate
- =
0
o 5 10
Minutes
4 B
-
2 g [m]}
. —
= e m
B - e
5

Hinutes

[ FANNANG =1/ 7i2l:: L R 1111566 o B Sy S B vy = it
A. #fEAE5R E ARHENL 10 4 g/mL.
B. NEHHHTRIHEA SR E 10 1 g/mL J2IE 2 AU
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x - ERYEMTE

BRI IR E e RFEE
(ppm) (ppm) (% ) (ppm)
IS 0 0 0
241 228.8 95.3 12.2
241 243.7 101.5 2.7
241 243.7 101.5 2.7
241 243.1 101.3 2.1
241 247.0 102.9 6.0
241 2458 102.4 4.8
241 229.2 95.5 11.8
241 2335 97.3 7.5
241 230.7 96.1 10.3
241 239.9 99.0 1.1
15 99.3 6.1
I Ok R
LT
/g_)i _>
¥ l

TR
R SR
I M
g |
wHEE ¥ ofT & E AT

[N~ A S AR T b PR
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1.5 W R EHE M u(fRep)=SD/y 2 =

0.0304/y/2=0.0215

20K« AR = 10 - [BIKERSEY
fH =99.28% - [BIRCRSEIZE AR 2=
= u(Rec) = 3.003/y/ 10 = 0.95
CRORTHE R B s AT e B i A
H B S 28 2 B S DA AR

2 AESE -

1.dl- a -tocopherol : #F MG TR =
A= CixB+By= C;x1239.7—5818.97 »

DIEBESAIIRE 73.67 v g/mL 2=

e

i[Aj ~(By+B,c))]’
=

S’=

n-2

S =5.225809, B, =1239.7,p=3,n=06,

Cy=73.67,C=357.2

S =i(c,- -2y’
=1

=945710.3
u(Co) = S/Byx[1/p+1/n+(Co-C)*/Sys] >
=5.2258/1239.7 x [1/3 + 1/6 +
(73.67-357.2)*/945710.3]
=0.0025 1 g/mL
2.dl- a -tocopheryl acetate : i {:3MEE A
Mk A=CxB+B, = Cix1062.5 —
6197.77 » DLE A WIERE 58.10 1
gml 7 =EHEHEBE S = 6.387249,
B, =1062.5,p=3,n=6,C,=58.10, C
=348.1, S, = 898436.9
u(Co) = 6.387249/1062.5 x [1/3 + 1/6 +
(58.10-348.1)*/898436.9]

=0.0036 1 g/mL
(O & EEEN T E S
e B EE S PEEMERNREE RS | AT o B il
U, 1000 2 g/mL 3.85 0.00385
EEs 99.28 0.95 0.00957
[ R E A 1 (K u (fREP) &£ 0.0215 0.0215
Rt HEE )
R i 73.67 0.0025 3.39E-05
vitE
R g 58.10 0.0036 6.19E-05
vit E acetate

VR HIRREHIE AR B il o

A EE

fEfedE dl- a -tocopherol ¥Ry 73.67 1
g/mL - dl- @ -tocopheryl acetate k5 58.10

( g/mL [

U(vit E) = (vit E)X [[u(C)/C]>+ [u(Rec)/
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Rec]” + [u(fRep)/fRep]* +
[u(STD)/STDJ*] "
=73.67 X 99.88/1.000022 x [
[0.0025/73.67]* +[0.95/99.28] +
[0.0215/1]*+[3.85/1000]*] "

=175 (1 g/g)
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U (vit E acetate) =58.10 X 99.88/1.000022
X [[0.0036/58.10]*+[0.95/99.287
+1[0.0215/11*+[3.85/100071*] '*
=138 (1 g/g)

VUt A Sl A e B

R 95%EFEERM, K=2 » fEfpik dl-a-
tocopherol B fy 73.67 n g/mL - dl-a -
tocopheryl acetate J 58.10 ¢ g/mL Ff »
dl- o -tocopherol Z $i# F8 T HIAHEE & =
175 x2=350 ( pgg) ;d-a-
tocopheryl acetate ¥&7e &I EEE =
138X2=276 (uglg) -

&

DA o b R A i o3 M lie s i e A
# E (dl- a -tocopherol Jz dl- a -tocopheryl
acetate ) 2 & MilE T EEARGEMERY - MEE ]
FolEREHNE AR B 2000 ikig - {E(E
SRR 95% - H SIS Ryl
4.76% -

A
aff
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2. PRI S AEHERARE CNS 12724 > N6229 -
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4. HARZEE G - 2000 o {4 RERIE R -
211213 H - HA -

5.General Requirements for the Competence of
Testing and Calibration Laboratories,
ISO/IEC 17025: ISO, 1999.

6.Guide to the Expression of Uncertainty in
Measurement. ISO, 1995. Geneva.

7.Ellison S.L.R., M Rosslein and A Williams.
2000. EURACHEM/CITAC Guide.
Quantifying  uncertainty in  analytical

measurement. Second edition.
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The Certification and Analysis Uncertainties of the HPLC
Method for Assay of Vitamin E in Edible Fats and Oils

Chia-Fen Tsai*, Chi-Min Chen and Jyh-Quan Pan

Division of Food Chemistry

ABSTRACT

This study was aimed at establishing and certifying the HPLC method for assay of vitamin E in
edible fats and oils. The sample was diluted with n-hexane and analyzed by HPLC. HPLC conditions
were as follows, column: CI8 (4.6x300 mm ) ; mobile phase: methanol; flow rate : 1 mL/min;
detecting wavelength: UV 280 nm. The tests included recovery, blank study, detection limit, check sample
test and repetition study.

The recovery rates were 94.5-111.4% for the spiked concentrations at 20-1000 ppm of dl-« -
tocopherol, and 91.3-118.8% for the spiked concentrations at 20-1000 ppm of dl- & -tocopheryl acetate,
the variation coefficients were 0.2-2.4% and 0.2-1.0%. The blank test was 0. The detection limit of the
method was 10 ppm for dl- & -tocopherol and dI- & -tocopheryl acetate in edible fats and oils. The average
recovery rate of tenth tests for check sample was 99.3%, SD was 3.003. The expanded uncertainties were
4.76%, which were obtained by multiplying the combined standard uncertainties by a coverage factor of
2.

Key words : edible fats and oils, vitamin E, certification , HPLC, uncertainty.
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