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# OE. By @ PR OIS E I E N RRR-o-E BB IR ik . B3 FEMA A AL Ak,
FmmE- T ABEAE R, G/ NRiAR LT JE AT YR P4 Daicel Chiralcel OD-3 (2.1 mmx150 mm, 3 um) B 3431,
K TOK L E-1E 2 E(5:995, ViV) (AR = ZJE-1E 2 %6(5:995, V) (B) (A:B=10:90)1F R i shAH 4755 B Pk M,
PELEH 0.2 mL/min, #:E 30 °C, FEK K 294 nm, SMRIEE R &R RRR-o-EF B AHAD o-4 T 544
R 5 B BER T 1.2.7E 0.5~50 pg/mL Yu I AL DGR RAT, AHOCRECKT 0.999, K iR 0.20 mg/100 g, &
PR 0.60 mg/100 g, NIARIEEA 95.0%~109.4%, FAXIARUER 227 2.7%. G5 %7 bRk | HERf . R AL
AN EFLE T RRR-0-4 T B A 25
KEIT: RRR-o-F W 4ER B Tk WA EIEE:; 8

Direct quantification of RRR-a-tocopherol in milk powder by chiral
liquid chromatography
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ABSTRACT: Objective To establish a method for directly determining RRR-a-tocopherol in milk powder by chiral
liquid chromatography. Methods The samples were saponified with potassium hydroxide and extracted with
petroleum ether-isopropyl ether. DAICEL Chiralcel OD-3 (2.1 mmx*150 mm, 3 um) was directly separated on a small
particle size cellulose derivative chiral column, and isocratic elution was performed using absolute ethanol-n-hexane
(5:995, V:¥) (A) and triethylamine-n-hexane (5:995, V:V) (B) (A:B=10:90) as the mobile phases, with the flow rate of
0.2 mL/min, the column temperature of 30 °C, the detection wavelength of 294 nm, and the quantification by external
standard method. Results The resolutions of RRR-a-tocopherol and other a-tocopherol isomers were greater than
1.2. The linearities were good within the range of 0.5-50 pg/mL, with the correlation coefficient greater than 0.999.
The limit of detection was 0.20 mg/100 g, and the limit of quantitation was 0.60 mg/100 g. The recoveries after
standard addition were 95.0%-109.4%, and the relative standard deviation was 2.7%. Conclusion This method is
rapid, accurate and sensitive, and is suitable for the determination of RRR-a-tocopherol in milk powder.
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1.1 X5
1260 Infinity &0 A G5 (B MR Z, S 1H

Agilent 24 H]); G10S UV-Vis £4M36E 1. HERAEUS
MULTIFUGE X3R & 0> #1(32 E Thermo 2\ F); DK-S22 fE
KB (RG22 7]); STD MINI 230V i iE{Y (35 [ Fisher
Scientific 23 #]); DC24H-RT A WAL ( FHFL 3523 7)),

RRR-o-'E BEAFRIEN (LLE 98%, INER TRC 2AH);
DL-o-'E BB FR1E S (HEE 96.8%, 72 [F Sigma-Aldrich 23 /]).

B, IECki(igal, £ Fisher A ), JoKEE,
ArMEE(30~60 °C) . SNHE . PUIRIMAR . 2 AL (b al,
hoE E 2y ) 2,6- = BT HEE X H B (butylated
hydroxytoluene, BHT)(43#74li, 8 Aldrich A H]); =M
(=99%, & Sigma-Aldrich A #]); 0.22 um J& Je HEME( 11
A, SEEE K Milli-Q # 4K .

1.2 XWHE
1.2.1 ZiRmeh

RRR-o-: BB HEVA R EL . FREL RRR-o-4 H Mikn
HEShIER, FHOE OB Bc il s R 1000 pg/mL H AR HE
BRI, —20 SCHRAFFTRAT 6 I H, I ATE AR I HE =
IR, JF4EI GB 5009.82—2016 (& ihth4i42% A, D, E
BOMAE ) A TR BEAG IE o A5 s B RRR-0-E B WA PR Gt 75
WS, FIEC e B AU R 100 pg/mL AARAED
[, W BT . A HIRE % = H8 0.05. 0.10, 0.20, 0.50.
1.00. 2.00. 5.00 mL RRR-a-/1: 75 By bRl FP ()7 T 10 mL %5
W, FHIE LR BRI E A R, N briE i 2
(REWREMKICH 0.5, 1, 2, 5, 10, 20, 50 pg/mL), IIfiff
il o

DL-o-£ B PR IEE W BCH]: PRI DL-a-2EF Bibr o
mbdd g, HIE O BE e BT Ve B Dy 1000 pg/mL R IfEfif
W, —20 °CIRAF AT RAF 6 N o K% I DL-o-2E B Bitr
HEff ARG i, FHIE C i B BT LUk 228 20 pg/mL 1R
AR, IR

SRR T BRI S0 g SRR E, A 50 mL /K%
fite, R, M TROIERT .

1.2.2 Honara

()AL FREL 1 g(REHE 2 0.0001 g)RESET 50 mL 2.0
B, A5 mL K, FRATEM . INABTEATI B i R
A BHT)E &, FIA 10 mL /K Z B, 1RA, FIIARSA
LBV WGE B, IATEMEIRAT . B 208 B 80 °CKIB 2k
30 min (%R 10 min BURIRIE 1 1K), BALE LRI K%
HMEEH.

QI FA 10 mL /K F0 10 mL A7 &k (30~60 °C)-5¢
¥ 3:1, V), #8E 30 s, 4000 r/min &.0> 5 min, ¥ FJ2%
WP B HEE FREBGRME 1 R, K E2E
WA FEBAHN B RS AE h, 37 cCASRMR T . HIF Sk
IR BB MIE RS R 10 mL AT, ©ABZE, %
5o FH 0.22 pm JEAETTE, &H .
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1.2.3 &AEEEN TS o4 5 B AL AR F B R S F A\ 22—
KFEB Chiralcel® OD-3 A4 (2.1 mmx150 mm, 3 pm);

HEHE KPR Chiralcel® OD-3 (FEA.0 mmx10 mm, 3 um); 2 ZERG O

WA JoK LEE-1E L KE(5:995, Vi) (A), EZH&-‘EE%—E 21 GIEREHL

(5:995, VV) (B), A:B=‘10‘:90; i 0.2 mL‘/mlr‘l; HEREIATR: REE T

10 pL; FEi: 30 °C; KB 294 nm; FFERLIRE: 8 °C. 43 LA K FEBE Chiralcel® OD-H (4.6 mmx250 mm,

124 RRR-a-%£7% nfra\,?:@ N 5 um)FIKFERE Chiraleel® OD-3 (2.1 mmx150 mm, 3 pm)ff:
R DL-o-"= 5 By bR TAEW (20 pg/mL)F1 RRR-0-'EH e TER:, ARG A T RIS DL-o-E & B kR e

MbRIER (S pg/mL)#5 10 WL S 5IBERE, RRR-a-"ET YN i RRRoath BRI amth 35 ) 57 VR S P4

Hly ot T SRR ST B BENAVN T 100 S8 o gy . 9% 4¢, /NRIFSI Chiraleel® OD-3 £ F

B DL-o-"A=F W RRR-0-4 7 By (415 0 ¥ W T A A K 45 - Chiralcel® OD-H (WLF 1), fx#34% Chiralcel® OD-3 {2

A S A SR A 5 I (Y A T BLUEL R, RRR-o-A 7 3 06 g,

30 A N ot B LR SR
L y'd
2
5 2.0 : 2Fha-H: F By AR R (B RRR)
= r'd
1.0 |
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i8] /min
30 [ A2
E
::1 2.0 : RRR
= L [\\
10 | J
L ﬁ}
L 0
0.0 10.0 20.0 30.0 40.0 50.0 60.0
Fis} 1] /min
32 |
BI
i AN 6Flia-tE B B ST A S
24 |
% I
£ 16 |
Eﬁ 2Fho-HE B B 3L AR RA A (L A RRR)
0.8 |
00 b s
0.0 10.0 20.0 30.0 40.0 50.0 60.0
Fisf ] /min

1: Al: DL-a-*E 7 1, Chiralcel® OD-H; A2: RRR-a-4= & ), Chiralcel® OD-H; B1: DL-a-4= & i, Chiralcel® OD-3; B2: RRR-0-£ 5 1,
Chiralcel® OD-3,
Bl 1 AFETF A L EEE

Fig.1 Chromatograms on different chiral columns
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1¥: Al: DL-a-4= & W, Chiralcel® OD-H; A2: RRR-0-"E F B, Chiralcel® OD-H; B1: DL-a-4= & W, Chiralcel® OD-3; B2: RRR-a-:E &y,
Chiralcel® OD-3,
1(8E) ARFHEaiErE Fad iR

Fig.1 Chromatograms on different chiral columns

2.1.2 AHARGHAL

2258, (LLAIECetE N TSI TCIERXT RRR-a-H:F
B AT R0 1 o MR T UG B 5, RS s A s in—
FE HUB ) = 2 W83 TR SR, T RS AN ) S AR B A
B 1] DA R A R R 2 (] B 4y B T R —EVE . &
ZEL, MPLSIAH A N TOK LBE-1E 2 BE(5:995, V:1), Fishitl
B} =2 e-1E T 56(5:995, V:V), A:B=10:90 i}, RRR-0-E &
Py 53 oAz T B ST AR FAG R 9 43 B B B A (RRR-0-2E B
Py 55 FCH T Y 6 Bl o 2B BT AR AR R Y 4 B R
1.2, SHJEE A 1R ot B AR SR AR 5 S B

3.0 1
r A

i 3 /mAU

1.5), HARZRILE 2,
2.13 RRR-o-A B85 4k a-A F B AR F MR B
MR RRR-o-/EH Bibn e S 64T 8 O, (03l 0
B T A L T T I DL-a-2E 5 b Hofts 7 RSz ik Al
WG ST RRR-o-EFBH A%, X4 RRR-a-LEFH B
Xof I G T W T AR 5 DL-a-A T B €0 1 0 S T AR % 43
Z—(12.5%)0F, FIXF RRR-o-2E 7 Wy X [0 €0, 1% 06 336 47 i
WE L, HE— 455 43 88 BERUE AT HI W7 RRR-0-2E 5 1) 2
A5 HA a-2EF W AR SR RO AR E 1M
A 2).
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fif 8] /min
301
B
2.0 F
2
£ I RRR
2‘
j;? 1.0 b
0.0 ‘—!\
[y
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i8] /min

B2 DL-o-H=FWFRMETAER (20 pg/mL, A). RRR-a-"= H ByFRUE S E (S ng/mL, BYFIFLIEFLFE SRR (O 3%
Fig.2 Chromatograms of DL-a-tocopherol standard working solution (20 pg/mL, A), RRR-a-tocopherol standard solution (5 pg/mL, B) and
milk-based milk powder sample solution (C)
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Fig.2 Chromatograms of DL-a-tocopherol standard working solution (20 pg/mL, A), RRR-a-tocopherol standard solution (5 pg/mL, B) and
milk-based milk powder sample solution (C)

#1 2(A) DL-o-£ BEAF AR A FHEENIEER R EE S ER PRI F)

Table 1 Peak area and area ratio of different stereoisomers in DL-a-tocopherol in figure 2 (A)

B R B I8} 8] /min WEE TAT AR U TR A AT R SRR AR A EL 51/ %
1 32.996 115644 22.1
2 34.167 145744 27.9
3 38.707 52559 10.1
522861
4 39.670 77807 14.9
RRR 43.284 65518 12.5
5 46.892 65589 12.5

2.2 ZMEE. KRERMEER

¥ RRR-o-= B Wb v M 878 WOE A B A%, DAk
BE MRS AR AR, W AN A bR, HEATER AL D40 AT . (B
IH7 0 Y=26300X-5000, H % ZE % r=0.99986, 7 H

[FC 2 95.0%~109.4%, FXTARIEMZE R 1.1%~1.6%, %
7 ER T R

R2 HEREE
Table 2 Method precision

RRR-o-E B EITE 0.5~50 wg/mL F 1 FF 14 26 1 56 36 BL 4, G Rk RRfj-(fr;g%fO@;f i M

LA 3 55 T X8 L0 8 46 R, 10 77 £ HE 1 1

OSE R, ST RRR-a-"EFBRARY B 5 R, 4 b 29

124 0.20 F1 0.60 mg/100 g, 2 0.9787 220

2.3 EEMRERERE o0 207 .
L5205 BRI RRR-o-2k 75 YO FLAL LY BE i, v 208

PR 122 BAVEMEIT 6 WOEATINGE, AR EE L RN 5 1.0758 21.9

2, X HRUENR 2 (relative standard deviation, RSD) A 2.7%, 6 1.0234 21.5

KIS 1E BT .
DUBBRTUB U RER LR, HEHORRI 10 g HEARIE 18 0, 3 g 3

Horb6 MFESIMA BT B RS R 1.204 mg/mL 9 RRR-a-4 &
PR ARUETR A 10 pL, AR WA BE A ks mIScRE ;2
o6 AR S I AR B 9 1.204 mg/mL BIFRAEE TR 4 140 pL,
PR e BEKOF AR USR5 53 6 AR S AWk Oy
1.204 mg/mL AIFRAEZE A 200 ul, 18 7 i B Kb
BISCRE S, P I 1.2.2 BRI T @R, & 3 nl A,

AW A S, B RRR-o-4 9 5 oA
o= B ST AR SR T T AR 8, IR T Egk
HENEFLH RRR-o-E BB & i, S50 R 3LATE
Rl b, BRI . A Ayt T SRR A
o-"E BEE RRR-0-"E B WA & DL-o-"E B
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Table 3 Recoveries test
A WA ECR  OPREeR AR
/ng /ug % 1% W2E/%
1204 1311 1089
1204 1317 1094
CWREERE  12.04 1295  107.6
K 1204 1260 1047 1079 H6
1204 1303 1082
1204 1305  108.4
168.56 162.65  96.5
168.56 162.95  96.7
ik EENEE 168.56  166.85  99.0
K 168.56 166.88  99.0 78 2
168.56 16332 96.9
168.56 166.12  98.6
2408 23521 977
240.8 23327 969
EREEIAE 2408 23565 97.9
K 2408 23396 972 %68 H
2408 22867  95.0
2408 231.83 963
S E 3k
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