22

B AHESEYINTFRAERR. 10 @ 22-34 2019
Ann. Rept. Food Drug Res. 10 : 22-34 2019

RAMEP SR EHEREREEH A 2B

&

BRI REGE FEE¥ WKEkF SR Y EE TR

¢

R E BT bt

W B

Mk FEL LA S A F B Adn 846 F M 2 6-hydroxychromane/t &4 4445 -
A ARRZ A FEQS4FE £ F B (0- » P y-&O-4 F BE) AR =5 & & B (a- > B- > -
By-Z M A B BR) o AT RA T E B EMIN M A B L RN FFEE A AR RAR G M
RIS E R b b S B H GRR 0 BRI AT R IR PO R AR A E REX A
By ik o AARRE AR T A AR - BRI AR FEIREFAL - RARE B T EE R IRE 0 A
Agilent Poroshell 120 PFP/ 42 » #4i#40°C » i71£0.27 mL/min * #% %48 %1% ¥ BRI
BB A% T BT BRI XA RV AT ISR &b th B AN O IR K298 nm A&
AT R 345 nmARk R 8% 4k & K E (dl-o-tocopherol » dI-B-tocopherol  dl-y-tocopherol
dl-8-tocopherol * d-a-tocotrienol » d-B-tocotrienol  d-y-tocotrienol & d-6-tocotrienol) *
VA I SEAR AT CBRa- 2 B BEES (dl-a-tocopheryl acetate) * T #3055 4E N SR AT
CERo- F EEES X M FLE 40.001 - 0.5 pg/mL » a- =5 A F B4R 8 5 40.01 - 1
pg/mL AR TAEAE A FEX AR E 39 %0.005 - 1 pg/mL o HAR M@ 6 2 e 45 B
KAN0.99 ° A i E A H BTl & KT o EATARE A F BRI e MR 0
10450 pg/gif st b+ H P34 a0 % 2 5] £4,84.26 - 91.24%%.89.62 - 94.79% » 4 &
1 5] £0.76 - 2.41%%1.50 - 1.88% ° A At ® = A AR X ms KT
EATARE = M & B BE R m R ECGER 0 AA10AS50 pg/gis i E P o o ma R o5
473.70 - 86.30%.81.78 - 93.36% * 4 FEAF E 5 5] 41.68 - 8.42%%2.33 - 4.27% ° #FT
Bl T2 LR a- A F BEES T B KRS 0 MR (10 pg/g) iR P 0 LR
B R A TT.69470.06% + 5 A5 R A3.10K0.54% 74 5 (50 pg/g) i Am ik
Bl oo HFH e ak FE o5 A78. 734 71.90% » 4 FAR BN £0.50%2.53% ©
T RHFR T RXIEREFE RAE R RAT 0 L ARG 410 pg/g 0 FERAF104 T
EE SV ZARS S EAERE 0 L FSHRGEA FERT A S HRAMEHYITEE
AR B IE ALK o

RASEEE | BRRHAE - MARE A58 ZHEEEE - CRo-A B - REEN/E
Fetmh 8/ R E RS

HEREEZAEETE (- B-» v-KO-EFE)
BRATE = MR B (a- ~ B- o~ y-RO-ZIRAFER)

HMAERERAFREETROEIAME - FERE=GETEZER - £R =
M. Z26-hydroxychromane{b & J#EHE - HARSZ  BURTIGHHERIRIGE B - EFE R BRI fsE 5

[l

Al
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=4 BRI N BRI SE - G IR 3
TRAVGRIRAIE FE S - o B yROBREZ
SV R - A AR A7 A chromanol¥2 2
BEIAUEES - o REYEE = B-K
y-RIEYEA ZFE  S-FHIEA B E(E
e

SNELE o MEAEFERBEAEREB I
HIR - WEIRERIEE] » DERIK » #EAERETE
HERIRE T ool - Mal ot » 2 ik
BRI S BANHE ) Lo fE - (B
SBET - HIMHEREE - o P B ERE
HRERKMIEZYE - WA RURAZ
WINTTEALE - AL BRIV OB a-4F
FEliE S IR R o -2 B BE RS A L RS R IE - R
AR BRI

W AEREA LY EHE(THRLESE)
AT T EERE R ERE ) o RN
EE R FEART ~ R~ K SIS 13
i MEAERES E - BUR KNS & fAEERE
GERE 0 72.45 - 86.75 mg/100 g ; I T-H
TEAEAERES &R £50.77 - 1.67 mg/100
o BRI 2B B S - 1 2
“REEBES R - SRR TR A
FeeHEE -

MEAE REZ AR BRTE 1 i W) 2 K B R HG
Wk 2 A5 5 - DLRHE A4 REB A HEAE RE
hZ 2 EEREMEFTIR BN - HERE
HEIGE BT mMELR(FE—)

[N
=

&

”
HO CHy  CHy  CHj
R" o CHy
CHy CHy ocopneral o R'=CHy, R"=CHs
ocol rols
o B: R'= CHz, R"=H
R
*R'=H,R"=CH
HO CHy  CH;  CH, i : ¢
& R=HR'=H
R o) = = 7 CH,
CH, CHs
Tocoirienols

B— - =& E(tocopherols) R = IEE Bz
(tocotrienols)Z (L E4EHE

() BB BEL(V7(1U )/ 25 | S L B (V7 (USP wnit) @
EBIZEI DI E 2 8R4 B BEBE (all-
rac-a-tocopheryl acetate) 1 mg.Z 2E B IEE
PAER11U -

(Da-4= BEE & &= (a-tocopherol equivalents,
o-T.E. ) : DARRR-a-4BFE1 mgZ EFE
MHETEERE -

B SR E B THE - B ek i e
P)HIZ#ECODEX STAN 210-1999 V' » j#
RN Z A B = A B H IS
A4 FREZME B & BV Rl IR YE » BEIROL
EaEERE - (EHE I ER T ERMLESZ
iR -

wmamfTAEz TaERENEEER
JEBTTERIE | (O EIE A REZ AR T AR
o-EEREERET 0 HEMPHAEREREE
PR DU BTN E . SUaF R 2= i E Ry KR 80%

"R LN ) 5 A e R SRR R AR AR
G E R ELPEHAERARNE3005

RK— 4B  ZREBERIB-EBEEZE

R BB
TEMEET R EAL
A SREZ B BBEL o B R
(IU) (mg o-T.E.)
d-a-Tocopherol 1.49 1
d-B-Tocopherol 0.75 0.5
d-y-Tocopherol 0.15 0.01
d-8-Tocopherol 0.05 0.03
d-a-Tocotrienol 0.75 0.3
d-B-Tocotrienol 0.08 0.05
d-y-Tocotrienol not known  not known
d-3-Tocotrienol not known  not known
B HEERE
RRR-a-Tocopheryl acetate 1.36 0.91
All-rac-o-Tocopherol 1.1 0.74
;\Cl;;zttz-a-Tocopheryl 1 0.67
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N HAEAEREMENEER18 mg o-T.E. (6
H 260 pg/g o-T.E.) » HATARIIIA S Z B il
WL G £ FER(HRI508018) ~ (ElER
P ) & R 4 B IR (FR9£08020) ~ =#fd-a-
4 BIE(HR9503016) » ZFRd-a-F B R (R 5%
08022)  Zdl-o-£ B EEEE(#5£08023) ~ =
16 LW d-a- B EERE(FR5708024) K fe =0T &
d-o-E BEEEE(FR5508025)% 7 - 53 #4EiE
FER102FE A EZ T B R4 REMmER T
B VESERAR B EEN 2 o4
g+ 20E A RS AR fE BTl 2786 5 AR
RAEGHEMAMELERERRE ; NG A ES
o-AEBEK ZFRo-ABREEEE - HEEHR
5200 pg/g - mIMHBEREE ZIRE - K
GBITBEHTER - BETERMERHEER
Efglp i kb - e Einba /i - BIES
T AR R ERES -
M
— ~ SEREES,
(HRAEEA T
FA % (Formic acid) » Ff%(Methanol) + 2K
(Ethanol) »+ & /% (Dichloromethane) 5
1EC S (n-hexane) R FHHHPLCHY » [t H 72 E]
Merck/\ &](Darmstadt, Germany) ° —. ] &
FEELHZE (Dibutyl hydroxy-toluene, BHT)
PRAIEABER - [ 5 35 BSigma-Aldrich/A ]
(St. Louis, MO, USA) °
() e P AT HE iy
all-rac-a-4 B (a-tocopherol)fifi &
F5100% Fedl- £ 1% o- 4 5 P vl Ry
100% - &% 5 £ E] ZE i Z 5 & United
States Pharmacopoeial Convention (North
Bethesda, MD, USA) ; all-rac-p-4F &
(B-tocophero)ffi [ £599% ~ R, R, R-y-4
Bl (y-tocopherol )il F595% KR, R, R-3-
£ B (5-tocopherol) i £ /5 95.2% » ¥

f# H £ BISUPELCOZ\ F(Bellefonte, PA,
USA) ;5 o- =45z (a-tocotrienol )il &
F597% K B- =K 4 B B2 (B-tocotrienol )il
JEF595% » £l H £ E]Sigma-Aldrich Y
Hl 5 y- =M E B EE(y-tocotrienol ) #H Ky
98% K 8- =i 4 B % (8-tocotrienol )il &
F597% - I E 1% K Toronto Research
Chemicals’ &](North York, ON, Canada) ;
Rac-5,7-Dimethyltocolfifi & £599% » HEH
E B Matreya LLC/A F](State College, PA,
USA) °
EFE2EYE

T 22 2 M) ENIST SRM 3278 (Edible
oils) * [l H National Institute of Standards
and Technology (Gaithersburg, MD, USA) °

— @M
ZAEH( mL ~ 10 mLA2100 mL » fEff)
FREL(S mLR 10 mL - #56) » M (100
1000 mL - fEE) ~ BB (15 mL &S50 mL -
PP#'E) - £t f&(PPAM'E - MEE) - $HE=(IETE
(FLI£0.22 pum > FHIL 2% [ Polyvinylidene
fluoride, PVDF ] #1'8&) K FE FHZ5 B [F (Strata®
SI-1 Silica * 55 um, 70 A, 1 g, 6 mL) °
= R
() e iR & %3 (Vortex Genie-2, Scientific
Industries, USA)
(S EF I EE %8 (Delta Sonicator DC300H »
TR ERAR - 5)
(5) BT 7k B3 BE (Millipore milli-Q,
Millipore, USA)
(M) T K (AX 204, Mettler Toledo,
Switzerland)
(H) = RO A @ T (Acquity UPLC, Waters,
USA)
(RER B S 23 (Xevo TQ MS, Waters, USA)
()% S5 28 (Acquity UPLC FLR, Waters,
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USA)

(VEEIMEAE IS (Acquity UPLC TUV, Waters,
USA)

([ FH EH 22 ZE BV £ & (Visiprep-DL, Merck,
Germany)

U0 ~ Bz S

()&12.5 mg/L BHT.Z IECREAW
FEEUBHT 12.5 mg » DAIE C 5 1A fi# 5 5k
1,000 mL ©

()%12.5 mg/L BHTZ3% _&HEIEChEE
W
B & E15 mL » & 12.5 mg/L BHT.Z
IECHEE TR BE 500 mL -

7 BEMRA R RE
RS EIHATRA  EUFER 1 mL - INE#ET7K
551,000 mL » PATEREETE » BRI HE(E
BENTHATRA -
(IR ENFEVA B © BUFES1 mL - 1 FF BRI
1,000 mL - DURFEEE - BUR R AL ERZ 8l
FEVE B ©

R HEREZRN R EHAEE®

VAN =i 52 Pvd iTok
CEEFRE  NWEBRE ZBEERERS
MR- BEEEEEME 24750 mg » FEHERE
E 53 BILAE CRe Al e 4 285 mL »
TEREUEFR - DIRSRIETS » 12 BRITHF -
CIFHEER - o RIECE AR ERE - WEE
Tz - HDARERAREG E R o SEEEA
WOREATES100 pg/mL) -
AE RRMEVS VR FO BT o R S St AT A R
T HGE EARE R (9 5 & 2 A
A4 FE HEHET200 pg) » DIERWE 2
#7 0 DLAEE2 mL[EIVE @ EHBER
F5100 pg/mL » DL A
T IE 2 FLROR B (B o) EE 7T 0 5T
HFED) - sBEARX T
25 A A REARE L IR (wg/mL)=
A x 10000
E e
A OEE - RS BRI AR
it ZEE VA TR R = 2 I TE 2 Ay B TE
Z o
CRRAITERR « AR SIEREZE

W R Cig sy

T E3 L CASNo.  #F& 4, . Ex Em

(nm) " (nm)  (nm)
o-E B a-Tocopherol a-T 59-02-9 43071 292 758 295 320
B-AHEE B-Tocopherol B-T 148-03-8 416.69 296 894 297 322
v B y-Tocopherol y-T 7616-22-0  416.69 298 914 297 322
- ERE 3-Tocopherol 3-T 119-13-1 402.66 298 873 297 322
(VB v e k=1 a-Tocotrienol o-T3 2265-13-4 424.67 292 86.0 290 323
B-= M BT B-Tocotrienol B-T3 49-23-3 410.64 292 862 290 323
y-=MEEE R y-Tocotrienol ¥-T3 14101-61-2  410.64 297 910 290 324
S-ZIHE B d-Tocotrienol 3-T3 25612-59-3  396.61 297 858 292 324
ZFo-4EEWEEE  o-Tocopheryl acetate a-ToAc  52225-20-4 472775 286  40-44 285 310

" OEREE R LR 2 HEE
> EMERE R IEC kTR HE
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BRI AR - REES
BEER & BT -

€~ iRz AR

Ui #4100 mg - FEHEREE - DL&12.5
mg/L BHTZ IEC A TRS mLAfE - T ATHE
DAUECHE6 mLIEEZ EFEZEHE » EyHIE
PAE12.5 mg/L BHT.Z 3% & IE LA TG
mLIEE » IR - L& H FE9 mLifHE -
W - DARSRIREZ - DU B VA AR TE 2
5 mL - REESEER - LRSS - fF
Flgig -

N\~ BB R ERZ S

A7 s - 53 B EUAR b B R B 2 AR
0.2 mL ~ #EJFo-4 BRI EE R OEE
B - BEEERE R mL - IR&1E) - (HEREIT
Al EAAW - R N ET T S RORHE AT @ AT
efF ) ETT AT » RO o-E B EERE Z I IE
T - EEES ZfRo-SEBEERE » 551 8E
0.001 - 0.5 pg/mL.Z EE UL G & 47 -

1~ SRURMEEBITESTESE
(EHTERE : PFPAME > 3.0 x 100 mm * 1.9

pm
CIRAFEEHE : PFPAME > 3.0 x Smm » 1.9 pm
EFREBIEER © A% F R IER) KB (&
1% H i < BRI R =S TR 34T
(RS ENAHE @ 0.27 mL/min

(BEHTERE : 40°C

B R : 10°C

(O ME AR SpL

VVEE AR AR © I R298 nm 5 B R

)
)

N

+  BREREREE TR

()IEHE T EERHE 1L - ESI+
(D)FEAHE B #E (Capillary voltage) : 3.0 kV

&=~ BEDTIERGE

FEF [ (min) A (%) B (%)
0—15.5 19— 19 81— 81
155—16.5 19— 15 81— 85
16.5—21.0 15—10 85— 90
21.0—22.0 10—5 90— 95
22.0—25.0 55 95— 95
25.0—25.1 50 95— 100
25.0—29.0 0—0 100 — 100
29.0—29.1 0—19 100 — 81
29.1— 30.0 19— 19 81— 81

(S T )5 B £ (Ton source temperature) :
150°C

()24 FE (Temperature) © 400°C

(F)HE AR B SR BB U (Cone gas flow) : 50 L/hr

(BT HE R 2 (Desolvation flow) : 900 L/hr

(EEEFE L 0 MRM ~ {8 8 7 % (Ton
pair) ~ EREHEEEBE(Cone voltage) BTl FEHE
= (Collision energy)Zl1Z= YA/~

+— SRR S ERE

FEtEE IR » R SRR R B UL
TRERIATES uL > 2 BITE A SR R AT
EFHRERET  S2IRESRHE T E S
BB R AT RITFET AT > Siheil - RETE
HE VAR R B B VL T fy B o P 1 IR e o T B PR P
% B R EE R S TR L e -
PAURAEH Rk th S A RB & &

(ng/g) °
e S AR S E () =
CxVxD
M

C : IR RIG C B A REZ &
e EE VLA e B8 RSB ERE R
FEZ & E (ng/mL)

V S EA Z#EE(5 mL)
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=~ ZEdl-o-E B EEE LURIBRE AT BB E R BT 2 AR

lon pair

Collision energy ~ Retention Time

Compound Molecular Weight Precursor i'on (m/z) Cone voltage(V) (V) (min)
> Product ion (m/z)
dl-a-tocopheryl 473 > 207" 32 28
acetate 473.74 473 > 165 32 20 23.76
t R

M = QU iriale < EE ()
D : MfEfEE

+= ~ RGBS
(FFE4eRs
£ FHHIAE A 2o e P REAfE A2 SR E R B 5 12 B
PSR IE PR -
()t R - A 2 G
1 HBFiH KRR RS A 40°C InBVA R - HY
#1100 mg » fEHERE » MALEBEK
ZBo- A BEEESEELEEEES R
10 pg/ght50 ng/g » MRS - LLE12.5
mg/L BHT.Z IECHEiA TS mLIE#E - 1F
ATESLAIE O ht6 mLE Y& B FHAEHL
[ > R » PA&12.5 mg/L BHTZ
3% _HEHBEIECHEE T mLimiE - 5
TH - DA & FRE9 mLI$E - e
R ARSRWREZ - DU v gl iE 25
25 mL - RUEEOEER - FEESHS - (F

Rt -
| W | | - |
EHR - _ SA TR
Z oL B R " ' \ " 7 Fo- BEEES

1 IR AR W3
2. R nEIGEER

!

UPLC-FLD-MS/MS

B - Raxat g

2. EAH - B EE5I100 mg - AETEREE
MAZIGEER & Lo B EE R IEYE
mnfE H A E AR 10 pg/gk S50 ng/g
RS Lh&12.5 mg/L BHT.Z IEC
BEvaRSs mLEfE - ATESEUECLE6
mLiE k2 EAHZE AL E - BV - DA
&12.5 mg/L BHTZ3% & HEE O
VETR6 mLyLYE - BEFLHIE » L& T
9 mLfHE - IR - LARKEZ
DU EE A ARG E RS mL » FRIEESEE
% WRESHE - TERR -

EERE R E R EE

HE R AL F el L R E - VI HIE
BERAMEREZ S ER  INIFTEHHE
[ FEAE RO OL & & 2 A A BB T IR
W -

() E EMPR(LOQ).Z 5FH
EECH Y ARRE R - AR
THEEWCR R EEEF G R LT
B HEROAE Y -

+=NEHEERRAE

1074 FR I V8 ik o K 25 55108 A [R] e 4E
TRV 10PF - DART ST 2 flig 7 3t
/N EEMSE - DEHEATBE & 2 ER 5
R EAN -

7w R
—  BATIRRIE
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AKHfF5e2 % Lanina® N K Abidi"" 2 g
Mgt » 737 LAPentafluorophenylsilica (PFP)
R T SV A i s e R O D s S R IR E
R - (AN L R 2 R B RBHE AR RE SR
LAAgilent Poroshell 120 PFP (1.8 um, 3.0 x 100
mm)HEE T R (B =) - BARS R A i Al
102 A2 T A IS R HEAE REZ he e
Jr (DY) R R L - Abidi" B
ZEM R R K (9:1, viv)EREEE R 0 B-Roy-
RIRBIETE 200 - B RxI405588 - K
W72 B AT (e 1 m ] A S i B- fe y- B RE
G AT R BRI - A RAE e < - KETE
ERAE TR =AETRE AR
R - (HAZHR -4 B RS CRE A E
PR R e e e H o P B B TR R e T U7 1B

100

2t o

~ IZEMGREE LA IRER 2R
RAfR

PAUPLC-FLD-MS/MS g Hl4fE 4 F i (a-

B- » v-KO-AHE) » M= IGEFE (- B y-
FS-=MAE B R Lo EERES - B R

W ¢ a- =B B AR EHE £50.01 - 1 pg/
mL 3 ZEo-4E BB R EER0.001 - 0.5
ng/mL 5 EAh7REAEE FE AR FE Y 550.005
- 1 pg/mL - STEEEAEARME thin K | FEEE SRS E VT
ik B4R 2 R A52£0.995 00 | » BERARTER
IF(ERR) °

=~ BEMEEZEUERFER SR

2376, 473477 >207.126

9

so
8

25000.000+
20000.0004

15000.000

EU x 10e4

10000.0004

5000.000

T T T T T T T T T T T
250 5.00 7.50 10.00 12.50

1500 | 17.50 | 2000 = 2250 = 2500 = 2750  30.00

2749

0. T T
000 | 250 | 500 750 | 1000 = 1250

1500 ' 17.50 | 2000 = 2250 = 2500 = 2750 = 30.00

B= - £5E - ZIHEBER CEBo- 4 BEEAEIE% 52 UPLC-FLD-MS/MSEHTE &

1. 8-EEETEE  2: p-EHETE 3. y-=IFEBE ; 4 o-=FEBES; 5: -4 B

BEE 5 8: - £ BEE ; 9:CFa-4 BEZES

6: B-£FBE ; 7:v-5E
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a-ToAc
AN DA M

CHEFE  ZREFER M-S ERERERAE

RmZHPLC-UVE:E

RO HEBE  ZHREFBERIB-EERERE
R AR LS E R R EFRE

ST RERREEpgmL)  RERERY
o-T 0.005 - 1 1.0000

B-T 0.005 - 1 0.9997

y-T 0.005 - 1 0.9999

3-T 0.005 - 1 0.9998

0-T3 0.05-1 1.0000

B-T3 0.005 - 1 0.9998

y-T3 0.005 - 1 0.9998

3-T3 0.005 - 1 0.9999

o-ToAc  0.001-0.5 0.9990 (H5F-iH)

0.9978 (EASTH)

(VR R B i i H 2 R R VA T R 9 B R
ST T AR R 8 R R D
C18 » HLB - Silica};Florisil % #1 /& 2~ [& fH
ZE B [ ETT AR - w1 RS SR DA
TEFEA BB U B i 22 REZ SR B FE - #DA
Strata SI-1 Silica [&FH % U [F 1T HERG
Bi o 55 0 SRIREE 2L EE (TR
A R R 1 2 22 H I L 2 B A 1T (]
Wit -

(A 22 i A B (i) A AT e it -
JAREF R INEAI10 png/ght 50 pg/g4
HAFE(o-  B- > v-~ KO-EFE) R IR
o-E BERET AEE 2B - SR
WIS HIN0 ng/gr 4t A BEE K Lk
o-EBEES - HSP RIS HF84.26
86.95 ~ 91.24 ~ 88.37,77.69% - & FL{7 8
3P E2.41 ~ 1,82~ 1.08 ~ 0.76523.10% °
NS0 pg/gZ ATEAEBE (a- > B-y- K
- HE) K LW a-E B FEER 2 SF3 a1
P F89.62 ~ 92.61 ~ 94.79 ~ 93.34 K%
78.73% » B EARH TR F51.88 ~ 1.51 »
1.81 » 1.50520.50% ° Fhiw Falt#ids - 2%
o-AE B BEEE Z S [l A b Hi e 2 (e
THERSXEFTEZ FIEWCEE - EH
BELEMETE - MTEaERTEK -

EAZE WS GE A ) ET R -
JREFH RN #I10 pg/gh50 pg/gZ
AT =G AT ER (o B- > y- o KO-=E4E
BE) R ZBo- A B EEETAERZE
WeEtEs - FERANFEIS - IRIN10 png/g 2 4FE
=B JBo- S BB - HSEH A
353 3 5486.30 ~ 73.70 ~ 84.88 + 83.82
J270.06% * 8 FARE 55 71 F5.60 ~ 8.42
1.94 ~ 1.68}20.54% ° NANS0 pg/g 4fd =
JHEBE (- B- y-» KO-ZHAEEE)
B 2o B EEER 2 SEH IR 5 5 R
81.78 ~ 83.46 ~ 86.10 ~ 93.365271.90% *
i AR B R4.27 ~ 233~ 2.80 ~ 2.44]%
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RN~ R AMBEIRINAE EREZ B B B R B RE E U B R

Spiked Intra-daya Inter-dayb
Edible 0il Compound (lev/el Day 1 Day 2 Recovery oV (%)
ng/g) Recovery (%) CV (%) Recovery (%) CV (%) (%)
b3 a-T 10 84.26 2.41 89.06 5.26 86.66 4.64
50 89.62 1.88 90.14 2.51 89.88 2.05
B-T 10 86.95 1.82 94.21 2.73 90.58 4.52
50 92.61 1.51 96.71 1.56 94.66 2.57
y-T 10 91.24 1.08 88.97 2.35 90.11 2.05
50 94.79 1.81 94.60 1.58 94.70 1.52
3-T 10 88.37 0.76 94.25 3.81 91.31 4.10
50 93.34 1.50 97.95 1.67 95.64 2.80
0-ToAc 10 77.69 3.10 86.18 2.57 81.93 5.76
50 78.73 0.50 79.97 1.44 79.35 1.25
A a-T3 10 86.30 5.60 88.23 6.60 87.26 5.59
50 81.78 427 93.97 2.45 87.88 9.21
B-T3 10 73.70 8.42 80.07 2.70 76.89 6.81
50 83.46 233 95.41 1.39 89.44 6.48
¥-T3 10 84.88 1.94 81.85 2.92 83.37 2.85
50 86.10 2.80 95.62 0.91 90.86 5.87
5-T3 10 83.82 1.68 92.70 2.58 88.26 5.41
50 93.36 2.44 100.53 1.35 96.95 4.80
0-ToAc 10 70.06 0.54 73.90 2.38 71.98 3.10
50 71.90 2.53 70.87 1.39 71.39 1.95
*n=5.
*n=10.

2.53% ° PRIN10 ng/gl B-=GAEEEE 2
EIECRAEE - BB R R R SR E M=
JAEBEE - HEHITREE AR e &
MR = mAE TR E M TEYE M E
HEOERRGR AR MEHERRHEE
HDay 2EBEIBININ0 pg/g » [EIR
80.07%) W& Tk « 55 RLBka-4F
R HA T AT R A - R — B R R [meR
R I -

(r5) 2 H [ (Inter-day) [ G Bl SR ANFR N -

fri s o AAE TR (o- > B y- > RS-

AFE)ZARBRERIN0 pg/g) 1L
FF86.66 - 91.31% » B EIAEE2.05 -
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Simultaneous Quantification of Vitamin E
Homologues and Its Derivative in Edible Oils

CHENG-HONG QIN, PAI-WEN WU, JIA-HUA HOU, NU-CHING LIN,
YA-MIN KAO, SU-HSIANG TSENG AND DER-YUAN WANG

Division of Research and Analysis, TFDA

ABSTRACT

Vitamin E is a collective term of 6-hydroxychromane compounds which exhibit biological activities
of fertility and anti-oxidation. Vitamin E includes 4 tocopherols (a-, -, y- and d-form) and 4 tocotrienols
(a-, B-, v- and 6-form). Considering the popularity of analytical instrument systems, a reverse-phase
UPLC system connected with a fluorescence detector and a triple-quad tandem mass spectrometer
was developed for this purpose. This method was able to simultaneously analyze 9 forms of vitamin E
in edible oils. The method validation results showed that the linear range of the calibration curves for
a-tocotrienol was 0.01 - 1 pg/mL, for a-tocopheryl acetate was 0.001 - 0.5 pg/mL, and for other seven
forms of vitamin E were 0.005 - 1 ug/mL. The R* of the calibration curves for 9 analytes were above
0.99. The average recoveries of 4 tocopherols spiked in the coconut oil at the levels of 10 and 50 pg/g
were between 84.26 - 91.24% and 89.62 - 94.79%, with coefficients of variance between 0.76 - 2.41%
and 1.50 - 1.88%, respectively. The average recoveries of 4 tocotrienols spiked in the camellia oil (with
trace level of tocotrientols about 10 pg/g) at 10 and 50 ng/g were between 73.70 - 86.30% and 81.78 -
93.36%, with coefficients of variance were 1.68 - 8.42% and 2.33 - 4.27%, respectively. The recoveries
of a-tocopheryl acetate fortified in coconut oil and camellia oil at the level of 10 pg/g were 77.69 and
70.06% with coefficients of variance 3.10 and 0.54%, respectively. The recoveries of a-tocopheryl acetate
fortified in coconut oil and camellia oil at the level of 50 pg/g were 78.73 and 71.90% with coefficients
of variance 0.50 and 2.53%, respectively. The limits of quantitation were 10 pg/g for 9 forms of vitamin E.
A surveillance consisted with 10 commercial edible oils was conducted. The results showed that the tested
values of vitamin E in 5 products with labeled vitamin E were in accordance with the regulation.

Key words: edible oils, vitamin E, tocopherols, tocotrienols, a-tocopheryl acetate,
LC-FLU-MS/MS



