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Use of a novel UHPLC system for the simultaneous UHPLC analysis of water-soluble and fat-soluble vitamins
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Table 3. Chromatographic results of 10 consecutive injections of a WSV standard mixture with Generallly higher qmoqnts were megsured than those reported in the product label. Rgsults qf the FSV show
ABSTRACT INSTRUMENTATION RESULTS a concentration of 100 pug/mL on an Acclaim PA2 column some discrepancies with the ingredient content declared by the vendor (Table 7). The ingredient leaflet
o _ o indicated that the tablet contained 0.6 mg retinol; however no retinol peak in the sample could be detected,
A methoo_l bas_ed on dual_ LC for the quantitative analysis of fat-soluble vitamins (FSV) and water- Figure 1. Thermo Scientific Vanquish Flex Duo UHPLC system Separation of WSV RT [min] RT Area _ which means the amount must be lower than 0.0002 mg/tablet. Retinol acetate instead was detected at a
spluble vitamins (W_SV_) in drinks _and food suppleme_nts was (_:ieveloped. The method enabled_ the_ WSV average RSD RSD Resolution concentration of 0.9 mg/tablet, whereas in the ingredient leaflet this vitamin is not reported.
simultaneous quantitative analysis of two columns with optimized methods for both class of vitamins. Figure 2 illustrates the separation of WSV. The polar analytes ascorbic acid and thiamine, are usually ‘ _ _ _
The approach provides substantial advantages in terms of throughput and ease of use compared poorly retained and are not resolved with conventional reversed-phase columns, but the pair shows Ascorbic acid 1.27 0.00% 2.69% 3.2 Figure 4. Separation of WSV in tablet. Blue Figure 5. Comparison of the FSV standard
previously reported methods for simultaneous separation of WSV and FSV [1]. The Thermo adequate retention and resolution with the Acclaim PA2 column. The other critical peak pair folic acid hiami 0 0 trace: 210 nm; black trace: 270 nm mixture (black) with 100 pg/mL and the vitamin
e T I I , , arie _ Thiamine 1.50 0.05% 0.28% 6.1
Scientific™ Acclaim™ Vanquish™ PolarAdvantage Il (PA2) column proved to be a highly reliable and and cyanocobalamin, is also well separated with Rs> 2.0. _ tablet (blue) at a wavelength of 280 nm
efficient work horse for the separation of compounds covering a wide range of hydrophobicity. Detector left Pyridoxal 2.39 0.04% 0.11% 2.2 70{mAU o 150{mAU L retinal
Analyzing food supplement tablets and supplemented soft drinks, the content of some vitamins was WL BRE) AL o 1 ascorbicacid 2 etinol acetate
i ' i i ient li Figure 2. Separation of water soluble vitamins standard on an Acclaim PA2 column Pyridoxin 2.74 0.03% 0.13% 12.2 » inyrid,oxm, 125 ool
found to be slightly higher than reported in the ingredient list. o e 7
8 (150 x 2.1 mm, 2.2 ym) recorded at 210 nm Nicotinamide 3.95 0.03% 0.12% 10.7 50 S pantathenic acid . 5. socopherole
. riboflavin 7 a- tocopherole acteate
Detector right - Pantothenic acid 4.76 0.03% 0.12% 8.6 w0 * 7ot 8- tocopheroe
INTRODUCTION VWD, DAD, FLD, CAD s00] ™ - aci 7 7 ot
| = 1 ascorbic acid Folic acid 6.59 0.02% 0.13% 2.6 2 . /
. . . . . . 0) ] 2 thiamine M A
Vitamins are essential nutrients found in various natural food sources and food supplements. e [ |E E 270 3 pyridoxal Cyanocobalamin 6.73 0.01% 0.12% 8.0 20 o
Vitamins can be classified as water-soluble vitamins (WSV) or fat-soluble vitamins (FSV), based on c WE % 250 4 pvridoxin : : 5 5 4 ; 89
their hydrophobicity. Reversed-phase high performance liquid chromatography is widely used to 5 e e c Eiycotinamide Riboflavin 714 0.02% 0.11% n.a. e 2 3 k ﬁ_ﬁ ‘ﬁi
determine vitamins in food, supplements and beverages. Because of the dramatically different . . ° e g . 6 pantothenic acid n.a. = not available 0 i) min
hydroph_obi(_:ity, the simultaneous liquid chromatography analysis of WSV and FSV with the same oF 12 o 12 E‘ (é 2001 7 folic acid 9 R ! 2 3 4 5 6 7 8 1213 14 15
method is difficult. Dual Spilit 6 6 = 175 8 cyanocobalamine
. . . : , Sampler = 4 9 riboflavin Table 6. Quantitative results of WSV in tablet. Table 7. Quantitative results of FSV in a tablet.
\I/Cotrhl:ﬁov\\/lvogt\:\gggrggl;cr?o?/réle;fﬁg:xiVggrg:?ﬁ:i?"r\t/r;i?gﬁliﬁnlggusDar:)agliI;I?(]j‘,vsvss\t/e(?nndTig\é 1’{;1 8 150; Table 4. Chromatographic results of 10 consecutive injections of a FSV standard mixture with The measured amount was corrected by The measured amount was corrected by
ientifi ui x Du : : :
consists of a Thermo Scientific™ Vanquish™ Dual Pump F with two independent¥low paths, ay 1251 a concentration of 100 pg/mL on an Acclaim PAZ column recovery rate of 100 pg/mL recovery rate
Thermo Scientific_:“" Vanquish™ Dual S'plit §ampler FT.with two separate injection ports and sample s Fampiight 1007 \ RT [min] RT Area u Labeled Estimated Labeled Estimated
loops, one or optionally two Thermo Scientific™ Vanquish™ Column Compartments H and two Dual Pump - FSV average RSD RSD Resolution WSV amount amount FSV amount amount
detection systems, and enables the independent a|_1d simultaneous run of two different columns and , - - - [mgltablet] [mg/tablet] [mg/tablet] [mg/tablet
methods. Thanks to these advanced features, two independent methods were developed and 50 1 Retinol 4.49 0.14% 0.57% 6.0 . . .
optimized for FSV and WSV and run simultaneously. 25 J ji U Retinol acetate 544 0.09% 0.37% o5 1 Ascorbic acid 60 61.6 Retinol 0.6 < 0.0002*
o] VL Ergocalciferol 8.52 0.10% 0.34% 2.2 Thiamine 14 11 Retinol acetate - 0.9
. . . . . . . min : Pyridoxin 2 2.5 ]
MATERIALS AND METHODS METHOD ; > 3 3 z ) 7 3 Cholecalciferol 8.87 0.11% 0.34% 4.4 y :CTecthtoepherole 10 26.5
i Nicotinamide 18 19.9
: Table 1. Chromatographic conditions for WSV Table 2. Chromatographic conditions for FSV L O ZHe e e —
Sample Preparation [2] : : a-Tocopherole 6.1 0.4
e Col Acclaim RSLC PolarAdvantage Ii Separation of FSV 5-Tocopherole 9.90 0.13% 0.35% 6.1 Pantothenic acid ° 105 ’ ' '
: i olumn: cclaim olarAdvantage : : .
The vitamin tablet, and the placebo tablet (used as a matrix blank and for the determination of Column: Accla|;n RSLC PoIarAdvantagzll (250 X 2.1 mm, 2.2 mm 1209A) a-Tocopherole acetate 11.22 0.13% 0.28% 1.0 Folic acid 0.2 0.4 Phyllochinone 0.03 0.01
recovery) were bought from a local pharmacy. The energy drink was purchased from a local (150 x 2.1 mm, 2.2 mm, 120 A) ' T ’ The separation of FSV is shown in Figure 3. Resolution was higher than 2 for most pairs. Only balami .
su k : i he pai - _ delta t herole (Rs=1.4) and aloha t herol acetate — y-Tocopherole 11.43 0.12% 0.31% 2.3 Cyanocobalamin 0.001 < 0.002
permarket Mobile oh A 25 mM KH2PO4. bH 3.8 Mobile phase A: water exceptions are the pair menaquinone — delta tocopherole (Rs=1.4) and alpha tocopherol acetate
ODlI€ phase A. z> M H P S Mobile phase B- methanol gamma tocopherol (Rs=1). a-Tocopherole 11.85 0.10% 0.28% 3.1 Riboflavin 1.6 3.6
Water soluble vitamins in energy drink Mobile phase B: 30/70 (v/v) mobile phase A/ACN oblle phase b. methano
Gradient - - fion of fat soluble vitamins standard Acclaim PA2 col Phyllochinone 13.84 0.07% 0.31% 15.1 * Peak not observed: value estimated with the LOD corrected by recovery rate
« Sonicate 15 min to deaas Gradient: radient: igure 3. Separation of fat soluble vitamins standard on an Acclaim column : :
g Time (m|n) 5 (%) Time (mln) B (%) (250 X 2.1 mm, 22 Mm) recorded at 280 nm Retinol palmltate 16.86 0.05% 0.81% n.a.
* Filter through CA membrane with 0.45 um pore size 0 0 (2) gg — n.a. = not available CONCLUSIONS
N S 36 ] 1 retinol
Water soluble vitamins in tablets 7 36 7.5 96 125 2 :zt:22| acetate * running two separate methods in one instrument simultaneously without additional equipment
. . 10 100 8.6 100 1 2 3 ergocalciferol . . . . . . ) ,
« Add DMSO to powdered tablet and sonicate for 2 min 14 0 15 100 , 4 chilecalciferol Quantitative determination of water- and fat soluble vitamins = substantial advantages in terms of throughput
15.1 90 1004 : . : . i
» Add 2% acetic acid in water, stir for 1 min and sonicate for 5 min 25 0 > m_enaqumone Inan energy drink and a vitamin tablet = easy to set up and operate workflow
25 90 ] 3 6 &- tocopherole
. . . . . 7 a-tocopherole acteate
* Filter through CA membrane with 0.45 um pore size and dilute if necessary .
. i Flow rate: 0.4 mL/min 751 8 y- tocopherole , , . . . . . :
. luble vi o bi Flow rate: 0.4 mL/min 9 a- tocopherole The energy drink contains four out of nine WSVs, namely pyridoxine, nicotinamide, pantothenic acid REFERENCES
at soluble vitamins in tablets T ture: 25° C (with _ heat Temperature: 25° C (with passive pre-heater) ] 10 phyllochinone and cyanocobalamin (Table 5). The labeled and the calculated amounts show excellent 1. Thermo Fisher Scientific TN 72488: Determination of water- and fat soluble vitamins by HPLC
. Add 80% ethanol t dered tablet emperature. (with passive pre-heater) o ] 11 retinol palmitate correspondence. Cyanocobalamin is added in a concentration below the limit of detection and can _ _ _ _
o ethanol to powdered table Detection Parameters Detection Parameters 1 10 therefore not be quantified by this method. 2. Handbook of Pharmaceutical Analysis by HPLC; C.K.Choi and M.W. Dong
« Add hexane, shake by hand for 10 sec and sonicate for 10 min Channel Wavelength [nm] Channel Wavelength [nm] ] 3. Thermo Fisher Application note 72592: Simultaneous determination of water and fat-soluble
1 270 1 325 5! bl o | ¢ . drink vitamins in tablets and energy drinks by using a novel Thermo Scientific Vanquish Flex Duo
« Filter through CA membrane with 0.45 um pore size and dilute if necessary 5 210 2 265 Table 5. Quantitative results of WSViin an energy drin UHPLC system
9
3 290 ] 8 7
Test Method(s) j ;gg 4 280 U jt WSV Labeled amount [mg/100 mL] Estimated amount [mg/100 mL]
0+ -
Calibration range: 0.1 pg/mL — 100 pg/mL 3D S 190.360 3D Scan 240350 nm z T s e 0 T e e i s T s e Pyridoxin > 3 TRADEMARKS/LICENSING
can -360nm -
Recovery: 10 pg/mL spiked to powered placebo tablet (water soluble vitamins) Data collection rate 10 Hz Data collect!on rate 10 Hz Nicotinamide 8 8 ©2018 Thermp Fishe;r Scien'tif'ic Inc. AII'rightS rese.rve.d. All tyademarks are the property of Thermo
Response Time 05s Response Time 05s Pantothenic acid 5 5 Fisher Scientific and its subsidiaries. This information is not intended to encourage use of these
18 pg/mL spiked to powered placebo tablet (fat soluble vitamins) products in any manner that might infringe the intellectual property rights of others.
Injection volume: 1 pL Injection volume: 1 pL Cyanocobalamin 0.002 < 0.002* PO72639-EN 0218S

Data Analysis

* Peak not observed: value estimated with the LOD Th F. h
Data acquisition and processing was done by Thermo Scientific™ Chromeleon™ Chromatography ermo Is er
Data System software 7.2.8. S C | E N T | F | C
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