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I AREBZRIERESSLIRE, M 510240)

B E: BE  IRISOM RRORAR 5 AIEA SRORAH G B o - AR E B . BRSO
ROBAR 1S R ] €30 AF, TSN AR HY /2K B BE DR, T & 0.8 mL/min, AEURR 20 °C, SAMGIE K H
294 nm; IEAREBORAR GG R A Si120 K EGEAE, WA IEC KE/1,4 RS (95:5), Wl
0.8 mL/min, 1A 30 °C, ZNCKIBLR UK A 294 nm, LHIEK R 328 nm. &R RAMHERHANE o-£F
By R 2P T L A 2.00~60.00 pg/mL, E&FRA 0.6 pg/mL, K% & (relative standard deviation, RSD)» 5.5, [E[ili
2 90%~106%, RSD 4 5.5% o \EAH (A RE I 28 o-2E B B 1926 P38 1 0.200~6.00 pg/mL, E#EFRH 0.014 pg/mL,
G RSD 4 1.8%, [FINHA 99%~104%, RSD A 1.2%, &5i  IEAA @RI | P | o R, B, &
EAVIBERE o257 ) 0 R I E

KEIA): o-E Ty HOHEIN, RO 3

Application of national standard method in the determination of alpha
tocopherol in olive oil
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(National Engineer Research Center for the Modernization of Extraction and Separation of Traditional Chinese Medicine,
Guangzhou Hanfang Pharmaceutical Co., Ltd., Guangzhou 510240, China)

ABSTRACT: Objective To investigate the determination of a-tocopherol content in olive oil by reversed
phase-high-performance liquid chromatography (RP-HPLC) and normal phase-high-performance liquid
chromatography (NP-HPLC). Methods RP-HPLC was performed on a C30 column with a gradient elution of
methanol/water as mobile phase at a flow rate of 0.8 mL/min. The column temperature was set at 20 °C, and the UV
detection wavelength was set at 294 nm. The NP-HPLC was performed on a Si120 silica gel column with n-hexane/1,
4-dioxane (95:5) as mobile phase at a flow rate of 0.8 mL/min. The column temperature was set at 30 °C. The
excitation wavelength and emission wavelength for fluorescence detection were 294 nm and 328 nm. Results The
linear range of a-tocopherol was 2.00—60.00 pg/mL, the limit of quantification was 0.6 pg/mL, the precision RSD
was 5.5, the recoveries were 90%~105%, and the RSD was 5.5%. The linear range of a-tocopherol was 0.200—
6.00 pg/mL, the limit of quantification was 0.014 pg/mL, the precision RSD was 1.8%, the recoveries were

99%—-103%, and the RSD was 1.2%. Conclusion RP-HPLC is simple, faster, more sensitive and more accurate. It is
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more suitable for the quantitative determination of a-tocopherol in virgin olive oil.

KEY WORDS: a-tocopherol; olive oils; high performance liquid chromatography
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A1 Iy Al AR A HL A A A L RO S o S T R,
KM 55%~83%, J& T w-9 HAMAEIIR, H &4 Eil
R . WRRBRSERLSY, SRR S SR as . MY R
ARS . =R G Y, BT S T E U
e, (A R RIFmdA e, A am 2
—FHAR B RIRPUAAAL T . EROE I, A= E R TIEN
BIREIN, BV —FPUELR T, R A SRR =
fift TL 44 2 (eicosapentaenoic acid, EPA)., —+ “BR/NHHIR
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TEE, 0 — A FEY LB TP A AT Bl 2
DT R AT IR R, R A TS
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1.1 SKIG{YER

2695 1= ROBURH (A 1% A CHr P LA I 45 ) (32 [ TR A 2
F]); Ap-225WD S 11 R T (H A B HEA F); UV-2550 %503
SR (H 7R A |]); KQ-500DE i i U (B 1L 4T
LM ESA RN D) SHZ-B K IB 1 IR % £ ( b g s
7 A= AR e A R 7)o
1.2 RF5RK%

o-AE B FRUES (S LRAB6618, 4ifiE: 96.9%, %
[# Sigma-Aldrich 22 w)); B-4E 5 MinE s (L5 LRAC1715,
4l >98%, F[E Sigma-Aldrich,); y-A: & ByAR e ML Git 5
SLBX7738, 4fif: 97%, 3= Sigma-Aldrich A #]); 0-4EFH
B3 bR v i (L5 T0800050, 4l FF>90.0%, I 3%08 wl);
WIMEROHE AL L (5 20171205, B RS AT RE RS M IT &
A BRAFD,

F O (R BB R B fb S S A BRA \); IE O ke (£
Sigma-Aldrich AR]); 1, 4 &N (EILLE). k2w
(BCERRLREAL 2 i A BR 2 |l); At . 2k SRR |
BHT(#r4li, M A2l ), A8 (orbrad, #5Rd
MR MALZERR ), ToKBLRR BB 4, WARRE i 2
A BR A FD.

1.3 BiEEH
13.1 H—kE&isin

A% Athena C30 (250 mmx4.6 mm, 5 pm); FEik
920 °C; LEAMGMERIK: 294 nm; FEHAH A K, FBh
AH B R HEE; W 0.8 mL/min; JFEERH 10 uL PEBIEE
LR 1,

®1 BERRE

Table 1 Gradient elution conditions

i ) /min T A/% TBAE B/%
0.0 4 96
13.0 4 96
20.0 0 100
24.0 0 100
24.5 4 96
30.0 4 96
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3% 4 & Sepax HP-Silica fi i 5% 41 (250 mmx
4.6 mm, 5 pm); FEIRZH 30 °C; ZEOGHR ML B KN
294 nm, ZHHEEHR 328 nm; FEBIANIEC KE/1,4 AN
R (95:5, Vi), i A 0.8 mL/min; HEAEREN 10 uL.
1.4 HERBEEHE
141 H—kARisnd g

(DAl

FREL 0.5 g #I P (MERH ] 0.01 g) T 150 mL P JiE
Pelrb, WA 1.0 ¢ FUIRMPERAT 0.1 g BHT, i&%], MA
30 mL Jo/AKZ W, fA 20 mL A ALFREI, R IR,
RA5E T 80 °CIEIR/KIEIRY B4k 30 min, BALSS BN
BKAHEER.

()FEM

F AL 30 mL K% A 250 mL 43, A
50 mL frififE-ZBHEG IR, JRGZER 5 min, 4T )2HR
%2 — 250 mL /&I, A 50 mL ARG BRE
PR, GIEE.

PR 29100 mL KRR 2, AEEVE3 R, HE
Bk ZvE = P, EBRTEAM.

Wedm: Kb iRJE M E 2 KRR 3 9EA
250 mL JEZERIH, F 40 CARMBIMIEZENE, FH R
T2 mL, BUFZERM, SLRVARRREL T, A IS
WEHZE 10 mL HAEIY, €8 2208, Wi AEN
0.22 um A HLIENE F s Lt AR - R AR E
142 % kM smird g

HEBFRI 1 g RIMEOEIH T 100 mL AR 2 B,
JA 0.1 g BHT, JIA 50 mL #ishAH, R 30 min
&, SR 2205, #5), SFEH 0.22 um A HLIE
FELJ o € 2 R A R AR B D 7
1.5 PR RECHI R TIEhsk
1.5.1 & —kAnpi s

o-" B B PR EAE A (1.00 mg/mL): 43 IFREL a-E
H AR E R 50.0 mg(EE 0. 1 mg), T /KCEEMT
50 mL HEH, EREZE, BB EEAR
1.00 mg/mL. KR ERi il BHE, 7
—20 °C F#ECIRAT, AR 6 H o I HIRTR A3 =
20 °C, FHEATHRERIE

o-LE EERFRAEATR P I HERIRE o2k B IR bRIERE A5
W45 2.00 mL F 20 mL 2455, FAEARBRCEYS, FH
FERZZE, IR o-EBBWRE R 100.00 pg/mL, %
HE, 7520 °C Rl BEUNEANH.

o= B AR E RS TAEG R /AR IR o-2 5 B
FREFE A 0.20, 0.50, 1.00, 2.00, 4.00, 6.00 mL
T 10 mL #EEEERY, HRIHE R ZZE, ZiniER

GIrh o-tE B ST 43902 2.00, 5.00. 10.00, 20.00.,
40.00, 60. 00 pg/mL.
1.52 % kAR B REH

- B AR VEERE #A(1.00 mg/mL): 73 HIFRE a-A=
BRI 4% 50.0 mg(MEFI £ 0. 1 mg), HIOK ZEEMT
S0 mL HEMP, EXEZXE, HIKBRKEAN
1.00 mg/mL. WS ZAARFE T, HH5, 7
=20 °C F#ENEHAF, AR 6 MH o Ik ATEA R I E 2
20 °C, FFiFF ¥R BEAS IE (R IE 7 52 WL 5% B)o

o-LE EERFREA R R HEIER o-4 T R ERE £
W45 1.00 mL T 100 mL A aiirh, AESWBRZEER, H
MHMEAZZE, IWERT oA FEHRE N 10.00 pg/mL.
WA, 1620 °CFERDEIRAE, AROEEH .

o T AR E RS TAEE R 43 IR o-A2 75 19}
FRuEE W R E 0.20, 0.50, 1.00, 2.00, 4.00, 6.00 mL
F 10 mL BRI, HshE s 2208, %R
Hh a-H: FER WS4 510 0.20, 0.50, 1.00, 2. 00,
4.00., 6.00 pg/mL.

1.5.3  ARfEvh K H4E

2 M EBR MR E R W oL B BRI RS T
AV T DAV VA B 38 ok B 4 )i A v AR i A e,
S AF L P TET AR, L TET AR A N A A v T R R Ry e Al
Frea e <k, 5 L EIa .

2 FER55H

21 TEEMR¥TEE
211 H—kEER
PLo10 fEfEme it Ee W, e EBmEERN
0.6 pg/mL, HBEFERH 0.5g, ERZE 10mL Bf, FHER -
A B B BEFR ARG 0.0012%
212 HokEER
PLo10 fE skt e &R, - EFHmERRN
0.014 pg/mL, SHFEE N 1.0 g, EAZE 100 mL i}, 153
JrER o4 BB E BB FE S E Y 0.00014%
SRR, B oA B B PR A (R T T 5 T
Sk, WAL B o E BB REOE
2.2 T1EphZ R MBI
eSS I P AT o2k B B AR R T
YRR, 1.3 1@ G554 4 A0 AE 10 uL, 0007 4 e
AL 1) o 40 — 3152401 F 7 gL e il o5 — a2k 5 W)
FRUEZRD) LA, $1.3. 2038 50043 I HERE 10 pL,
FE AR AU TR (] 2)0 2050 LA T R R PN AR AR, AR ETA TR
bR it Y T R S S W= s A /= i S L o
Bl et RAMCREULE 2, Ik 2 G51R, B2
o E B HEM IR LT
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Fig.1 Chromatogram of the first method sample
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Fig.2 Chromatogram of the second method sample
R2 oHEBEEBRERZ
Table 2 Standard curve data of a-tocopherol
ik ZAEVE I /(ng/mL) eI HIKZE(r)
1k 2.00~60.00 ¥=5140.0394X-2105.052 0.9982
Bk 0.20~6.00 Y=12447511.2318X-579258.2191 0.9999
23 EEERL 232 W IEMARE BRI HE
o (] . —
L A —HE AL 20171205)BELA, F 55— H AR
231 TR HREIIL

U] —HE (At 5 20171205) 63K A, FRaE 6 iy, f#%
LA R 7 Eml 4, #1300 @ A F T E . B
—HEEES 20171205 K0, FRE 6 13, 1427 5
Bl g, el 3.2 AR EATINE o THE 2 RO
WIBARE I 45 o- BB i, 25 R RS — IR 2 )
VERNE T o-2E BB T34 5 5 (n=6) 1 0.0254%, HEXIHR
HEN 22 (RSD) A 6.0%, 25 kW ERI MMM T o-2: Bl
B3 & B (n=6) N 0.0281%, #H XF 45 i fig 22 (RSD) Ky
1.9%. B PESIGEE R BN 1k o-4 B IS 5 AR —
IR 3. £ ).

BUFRAE 6 1Y, Hee1.4. 1700 F HEHle%, e384
HATIE . BUR— @S 201712058580, TH—HH
AEABTRE 6 1y, el A2°WF ik, He1.3.2760,
TESAF A TINE o 15 2 BT ik AR AR I P A -2
BB SR, SR ERE— RN E MR P ok BB
B2 & i (n=12) 8 0.0252%, AH %t #5 HE f 22 (RSD)
5.5%, & I WA BN R a- s B I A OF- 2
(n=12) 0.0282%, AHXTHRHENR 22 (RSD) K 1.8%. HIHAFH
JE S 2E ST L R B T EE A M B P DR R A —
HBIFEE3, £4).
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R3 FEREEMTTEBEEESR
Table 3 Results of repeatability and precision of the first method

R P PRt /g - H W=/ % % RSD/%
1 0.52430 0.0254
2 0.50938 0.0274
3 0.50712 0.0240
EEM 0.0254(n=6) 6.0
4 0.51138 0.0269
5 0.50609 0.0252
6 0.51111 0.0236
1 0.50421 0.0239
2 0.50847 0.0272
3 0.50892 0.0237
F ) 5 0.0250(n=6) 5.4
4 0.52060 0.0260
5 0.51402 0.0244
6 0.51006 0.0251
T/ %(n=12) / / 0.0252 / /
RSD/% / / 5.5 / /

*4 BEEEMMPEEEELER
Table 4 Results of repeatability and precision of the second method

Ed=2 FRiE /g oL BB SR/ % SEYE/ % RSD/%

1 1.00079 0.0284
2 1.00595 0.0274
3 1.00020 0.0282

EwEME 0.0281(n=6) 1.9
4 1.00255 0.0279
5 1.00077 0.0289
6 1.00366 0.0278
1 1.00078 0.0279
2 1.00005 0.0287
— 3 1.00051 0.0289

Hp (RDRG % JE 0.0283(n=6) 1.8
4 1.00045 0.0276
5 1.00032 0.0286
6 1.00171 0.0281

S E/Y%(n=12) / / 0.0282 / /

RSD% / / 1.8 / /
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2.4 [EEEITEE
241 H—kEETE

K B RRIUR —HE LS 2017120555 9 HX(N1E o-
BB R 0.0254%)27 0.25 g, ‘BT 25 mL FEIRY, 4
B34, A 3 1, SASRIREE AL T B AR ER (o-
A FHHRIE:12.86 ng/mL)4.0, 5.0, 6.0 mL, #%“1.4.1”H T
ikl g, #1310 A EATINE . LIRS ALL o-
A T B2 [N 2R3 A 94.66% . 92.33% . 96.39%, RSD
IR 6.1%. 2.3%. 7.9%, LR HFE 5,

242 FHikE R

S FREUR R —HEE S 20171205) 55 9 @
1% o B o 0.0281%)25 0.50 g, & T 100 mL &
M, A3 AL 3 4L, AL 3, AU BRI B Y
FRUEWE (o- B MR 28.29 ng/mL)4.0, 5.0, 6.0 mL. 3%
“LA2°TU R IrEEfila, 132708 & AT E . 9008
WAF A o- 47 B 7 3 10k 2 4 5y 100.93% .
102.42%. 101.01%, RSD 2354 1.5%. 0.55%. 1.2%, %
R 6.

x5 FEREMERER
Table 5 Results of recovery rate test of the first method

= bt/ EAIR/ug AR /ug WA /pg 1%/ % @Al EIA RSD/%
80% -1 0.25375 64.45 51.44 111.98 92.40
80% -2 0.25253 64.14 51.44 116.23 101.26
80% -3 0.2549 64.74 51.44 111.2 90.32
100% - 1 0.25371 64.44 64.3 125.36 94.74
100% - 2 0.25257 64.15 64.3 123.06 91.62 94.46 55
100% - 3 0.25234 64.09 64.3 122.36 90.62
120% -1 0.25231 64.09 77.16 145.21 105.13
120% — 2 0.25137 63.85 77.16 134.12 91.07
120% -3 0.25149 63.88 77.16 135.62 92.98
£6 HARMRE
Table 6 Results of recoveries of the second method
5 REER /g EAIR/ug A /ng A5 /ng BB /% SR E R Y% RSD/%
80% -1 0.50575 142.12 113.16 254.33 99.16
80% -2 0.50253 141.21 113.16 256.38 101.78
80% -3 0.5049 141.88 113.16 257.12 101.84
100% - 1 0.50531 141.99 141.45 286.32 102.03
100% - 2 0.50257 141.22 141.45 287.01 103.07 101.45 1.2
100% -3 0.50134 140.88 141.45 285.36 102.14
120% - 1 0.50423 141.69 169.74 311.12 99.82
120% - 2 0.50273 141.27 169.74 312.58 100.93
120% -3 0.50349 141.48 169.74 315.11 102.29

g s, F6LERIUR, ¥ o BT EICR LS
—RE

3 & i

T 2o B — VR RS T i B R, A TR IE AR AL
AR 3G 1R P AN 1 EA 7RG 0 5 B0 W) L 2 — 3k

SR R ROBAR L 12 S A I 04 RAUEE Ry o 25— TR AT Ad
R P AR BOL R BGIAE H 1Y) o-A2 By, B2 HREL
Vel VRARSEA TR, HUALBADBRECBIRA, TR SRt AR,
XHEBUSCRIR AN R 2 1048 0k AT Ak A 75 208 P a
BEIR AR, R LB B, RN R A il
JRE T A S oF FE, B SR T BB A S B B G
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