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N 730000)
X 730070)  °( 730070)
( Ultra performance convergence chromatography UPC?)
11 (A D E K) . (UPC?)
( Superecritical fluid chromatography SFC) ( Ultra performance liquid chromatography
UPLC™) Co, . Waters Acquity UPC* HSS C,, SB
(100 mm x 3.0 mm 1.8 pm) 1 mL/min 284 nm. 1.5~2.0 mg/L
VK, VK, VK, VD, 3 ~300 mg/L; VA.VA VA -VE.VE VE
VD, 5 ~300 mg/L; 97.31% ~98.76%;
0.41% ~0.96% 11 (A D E K) o
1
A D E K N N
o A N N
b E . . . 2 D
i K N
4
R N N pH
o A E D K o
7 8 9 10
no 2 B 4
- R ( Ultra performance convergence chro—
matography UPC?)
CO, N B (2 pm)
22, 11 12 min
11 (A D E K) 0 N N

o
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2
2.1
( Waters ) Waters Empower' 3 ; 3K30
( Sigma ) ; MS3 ( IKA ); ( Thermo Electron 100 ~ 1000 pL.
20 ~100 L) -
K, ( 98.5%) . K, ( 99.5%) . K, ( 99.5%) . A(
98.5%) . A ( 98%) . A ( 99%) . E( 98.3%) .
E ( 98.5%) . E ( 97.5%) . D, ( 98%) . D, (
99.5%) Dr. Ehrenstorfer GmbH ; COL( 99.997 % ); . N N
( Merck KGaA ) ( ) ; (
) o
2.2
: 0.030 ¢ - (8 2 V/V)
100 mL 300 mg/L 4 C (4 h ) o
1000 834 500 250 100 25 pL 300 250 150
75 30 7.5 5.0 1.0 0.5 0.3 mg/L 4°C (4 h ) o
2.3
Waters Acquity UPC* HSS C,, SB (100 mm x3.0 mm 1.8 um) A CO, B
; :0~3min 95% A; 3~7 min 85% A; 7~10 min 60% A; 10 ~10.2 min 60% ~95%
A; 10.2 ~12 min 95% A, 1 mL/min; 1 pL; 50 C; 284 nm;
( ABPR) : 1900 psis
2.4
: 2.0¢ 15 mL 10 mL
- (1:1 Vv/V) 10 min 4 C
13000 r/min 10 min I mL 0.22 pm o
: 1.0g 15 mL 10 mL
- (1:1 v/ 10 min 0.22 pm
3
3.1 11 (A D E K
HSS C,; SB 2.3 75 mg/L
( 1o
3.2
3.2.1 11 (A D E K
Waters Acquity UPC*BEH 2-EP (150 mm x2.1 mm i.d. 1.7 pm)  Waters
Acquity UPC* HSS C,; SB( 100 mm x3.0 mm i.d. 1.8 pm) 11 (A D
BEH 2EP ( 2) 11 (A D E K) VE
VE VK,.VK, VA VD, VD,
; HSSCySB (1) 11 (A D E K) 8 min

Waters Acquity UPC* HSS C,, SB
3.2.2 Co,
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i 020 3
0.08 0.16}
0.06 9 u o012k
& 0.04 g 2 008 | | ;
" Yy
, L , ; ; L . 0.00 : , - - , : ,
0 1.0 20 30 40 50 60 70 80 90 0 10 20 30 40 50 60 70
# (min) t (min)
1 HSS C,, SB 11 (A 2 BEH 2-EP (A D E K)
D E K) (75 mg/L)
Fig. 1 Chromatogram of 11 fat-soluble vitamins( A D  Fig.2 ~Chromatogram of fatsoluble vitamins and their deri-
E K) and their derivatives ( 75 mg/L) vatives using BEH 2-EP column
1. VK;; 2. VA; 3. VE (acetate) ; 4. VK,; 5. VK,; L. VK3 2. VK5 3. VK, + VA (‘palmitate) ; 4. VE;
6. VA ( palmitate) ; 7. VE; 8. VE (acid 3. VA (formic acid) ; 6. VD,; 7. VD5
succinate) ; 9. VA (formic acid) ; 10. VD,; 11. VD;.
2 pm
0.6 ~1.2 mL/min o 1.2 mL/min VE \VK,.VK,.VD, VD,
: 0.6 mL/min 15 min
1 mL/min,
3.2.3 UPC? Cco,
S 3 11 (A D E K)
o 11
(A D E K) o
( K, A ) ;
( VK, VK,.VD, VD,)
VA o 11 (A D E K)
3.2.4 (ABPR) ( ABPR)
o Co, o Co,
o 1800 ~2200 psi CO,
o CO, N
2200 psi VE VK,.VK,.VD, VD, o 1800 psi
Co, VD, VD, o .
. 1900 psi 11 (A D E K)
N 1900 psio
3.2.5 Co, 30 ~50C o
; 11 (A D E K)
30 ~50C

. 11 (A D E K
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30 C . 50 C
(A D E K) .
50 C.
3.3
3.3.1 11 (A D E K) 2.3
(x mg/L) (¥)
3(S/N=3) 11 (A D E K) ( LOD) 1
. 1 .
1

Table 1  Linear range and limit of detection

Vitamin Rearession equation Correlation coefficient Linear range Limits of detection
i cereon e (R) (me/L) (me/L)
VK, y =805.72x +979. 4 0.9993 3 ~300 1.5
VK, y =646. 66x +1425.6 0.9992 3 ~300 1.5
VK, y =983.38x - 1076.8 0.9992 3 ~300 1.5
VA y =875. 62x - 627.06 0.9987 5 ~300 2.0
VA VA formic acid y =853.78x +35.785 0.9993 5 ~300 2.0
VA VA palmitate y=634.83x +1134.6 0.9988 5 ~300 2.0
VE y =842. 46x +562.57 0.999 5 ~300 2.0
VE VE acetate y =947.36x - 1168.7 0.9991 5 ~300 2.0
VE VE acid succinate y =630. 78x +2297.7 0.9986 5 ~300 2.0
VD, y =577.36x +2643. 4 0.9989 5 ~300 2.0
VD, y =589.55x +1874.2 0.9991 3 ~300 1.5
3.3.2 5 10 50 mg/L
20 min 2.4 2.3 o
1 (A D E K) 8 .
97.31% ~98.76% (RSD) 0.41% ~0.96% -
3.3.3
« ) ( 3 2
012 ,
0.10 |
0.08 |-
= 0.06
< 0.04 F 5 6 §
0.02 F bl s ;
0"
1 1 1 1 1
0 2 4 6 8 10
t (min) ¢ (min)
3 () (b)
Fig.3  Chromatogram of vitamins in Vitamin Tablets
1. VA; 2. VE (acetate) ; 3. VA ( palmitate) ; 4. VE; 5. VE ( acid succinate) ; 6. VA
( formic acid) ; 7. VD,; 8. VD;.

(UPC?) 11 (A D E K)
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2 (mg/100 g)

Table 2 Content of fat-soluble vitamin in Vitamin Tablets ( mg/100 g)

VA VA v VE VE VD, VD,

VK, VK, VKs VA VA formic acid VA palmitate VE acetate VE acid succinate

Sample

Tablett - - - 8.97 2.37 2.06 41.15 23.07 28.29 0.11 0.24
Capsule - - - 25.07 3.42 - 36.39 3.56 - 0.42 0.19

. ( UPC?) .
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Determination of 11 Fat-soluble Vitamins (A D E K) and
Their Derivatives in Vitamin Tablets by Ultra Performance
Convergence Chromatography

ZHOU Wei" ' *? WANG Bo' LIU Qian-Qian” YANG ShengXin® WANG Li-Ting’
"( Central Laboratory of Technical Center of Gansu Entry=Exit Inspection and Quarantine Bureau Lanzhou 730000 China)
*( College of Food Science and Engineering Gansu Agricultural University Lanzhou 730070  China)
*( College of Geography and Environment Science Northwest Normal University ~Lanzhou 730070 China)

Abstract A new method was developed for the determination of 11 fat-soluble vitamins (A D E and K)
and its derivatives in vitamin tablets by ultra performance convergence chromatography ( UPC®) . The mobile
phase was the mixture of supercritical CO, and acetonitrile at a flow rate of 1 mL/min. The separation was
carried out on the Waters Acquity UPC* HSS C,4 SB 100 mm x 3.0 mm i.d. 1.8 wm column. The UV
detector was set at a wavelength of 284 nm. The limits of detection ( LOD) were 1.5 —=2.0 mg/L. and the
calibration linear for VK, VK, VK, and VB; was 3 —300 mg/L linear for VA VA palmitate VA formic
acid VE VE acetate VD, and VD, was 5 =300 mg/L respectively. lts spiked recoveries were 97.31% -
98.76% and the relative standard deviations ( RSDs) were 0.41% —0.96% . The method is applicable for
the determination of fatsoluble vitamins (A D E and K) and Their derivatives in vitamin tablets.

Keywords Ultra performance convergence chromatography; Fat-soluble Vitamin; Vitamin tablets
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