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Vitamin B6 occurs naturally in Foods mainly as pyridoxol (RX), pyridoxal 
(PAD, pyridoh e (PAM) and their corresponding phosphates. Available quanti- 
tative methods for vitamin B6 have several disadvantages such as lengthy procedure 
tie, variability in growth responses in microbiological methods’-3 and interfering 
impurities which can seriously affkct the acczacy ~ffluorometric~~~ and spectrophoto- 
me&i& methods- 

Although several researchers - 7 lo have reported OIL the separation of the 
various forms of vitamin B6. reports on t-he qua~titation of vitamin B6 components in 
foods by high-performance liquid chromatography (HFLC) are lacking. Two research 
groups have quantitated the vitamin B6 compounds in simulated or extracted food 
substances; Gregory and Kirk’O used a dehydrated model food system simulating 
breakf&st cereal and Wang?, enriched food extractives monitored 2t 210 nm_ Major 
advantages offered by HPLC for the analysis of vitamin B6 include (1) direct analysis 
without derivatization, (2) minimum of sample clean-up and (3) use ofnon-destructive 
detectors which permit recovery ofthe compounds in their original forms and quantity. 
As part of a Iarger study on the quantitation of vitamin B6 in various foods, a rapid 
separation via HPLC of the various forms of vitamin B6 has been developed. This 
report describes this system and its application to milk samples. 

EXPERIMENTAL 

Reagents- Acetonitrile was glass-disti&d EiPlX grade obtained from Buniick 
& Jackson Labs. (Muskegon, Mich., U&A.); hydrochloride forms of POL, PAL, 
PAM and @-deoxypyridoxine (DPOL) were obtained from Sigma (St Louis, MO, 
U.S.A.). SepPak C-18 cartridges were obtained from Waters Assac. (Milford, Mass., 
U.S.A.). All other reagents were of analec&reagent grade. 

Mu&& pbe- Po&ssium phosphate, monobasic (0.033 M), was prepared 
using deionized, distilled water, tie pH adjusted to 2.2 with orthophosphoric acid; 
this c~olution vacuum filtered through sintered glass. A mix&u-e of ace~onitrile and 
phosphate buffer (139, v/u) was prppared. The mobile phase was pumped at a rate of 
1 wmi~~ at lIOQ p.sJ.g. at ambiez& temperatare. 



286 c NOTES 

Analytid system. The HPLC app2r2tus was wn.stmcM from wmmerciai 
components inc!uding a Milton Roy (Ivyland, Pa__, US&) 5coo p-s-i_ minipump, a 
L&oratory Data Control (RiGera Beach, F&I., U.S.A.) Model 709 pulse dampener 
znd a Vako (Houston, Texas, U.S.A.) 7000 p.s_i.g_ Universa! Enlet injection system 
~~4th 2 S-,d loop- The de*mr was a Bausch and Lomb (Rochester, N-Y., U.S.A.) 
Spectrotic iOO vasiabk--svavekngth spectrophotometer set at 280 mn and connected 
to 8 Trawr (Austin, Texas, U.S.A.) Model 100 equipped with 254nm i&d-wave- 
Xength absorbance detector. The column was a Spherisorb ODS 25 cm x 4.6 mm 
LIX, 10pm particle column obtained from Laboratory Data Control and fitted 
x&h 2 Guard column packed with Co: Pelt 0DS (Wbatman, -OXI, NJ_, U.S_A.}. 
Recording was done xs-ith a Varian Aerograph (Palo Alto, C&f_, USA.) series A-25 
du&&anneI 25.4-cm strip chart recorder. 

ESXJLTS AND DISCUSSION 

SAmd2rd solutions of mixtufs wntaining PAL, POL, PAM and DPOL were 
prepared in deionized, distilkd water and protectkd from light. The stamlards were 
stored at 5” when not in use_ 

Good separation of ‘rhe four compounds :.ir;bs ob&ed (Fig- l)_ A resolution 
of I. 1 vss calculated for the PAL and POL pe&s, the only peaks not baseline resolved. 
A theoretical plate v&e of 3% and a height eqtiv&nt to t%eoretic& pIate value of 
0.065cm for a 25-cm wlumn were obtained for the peak representing POE. The 
retention time of PAM H’;SS 25 min. The retention ratios of the other compounds 
relative to PAM vxre: PAL, I-72; POL, 2-16 znd DPBL, 3-W Sepantion of all four 
components was complete in 3bout 12 min. 
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The calibration curves for PAM and PAL were linear between M and loo0 ng 
and for PQL and DPOL, between 50 and 1400 ng (Fig. 2). The minimum detectable 
quantities for the four compounds were found to be in the Eng range. The dose- 
response values of the calibration cun~es were found to be reproducible. 

VITAMIN B, (n@ 

Fs 2. Calibration pIti for the various vitamin I& forms at W 254 ELIII. 0 = PAM, t3 = PAL, 
A=POL.O=DPOL. 

The use of an inW standard mode tends to minimize errors resulting from 
sampfe preparation, apparatus, and technique. The internal standard tested in this 
study, DPQ)L, was completely resolved from the other three compounds while at the 
same time eluting near the peaks of interest- Furthemore, DPOL is not found 
naturally in foods, making this vitamin antagonist ideal as au internal standard for 
vitamin B6 quantitation in foods. From Fig. 2 the foUowing response factors (weight 
in ng: peak height in cm) were obtained: PAM, 4.16; PAL, 4.78; POL, 6.27 and 
DPOL, 7.11. The relative response factors (response factor of vitamer :re~ponse factor 
of the interni standard, DPOL) were as follows: PAM, 0.585; PAL, 0.672 and POL, 
O-882. 

Utilizing the above system and with the ZN detector set at 280 nm, a successful 
qualitative separation of PAM, PAL and POL was obtained 011 a sample of Conner- 
cial homogaized and pts.stem skim milk. A Sep-Fak C-18 was used in the clean-up 
of the milk extract to remove c43mpoumis of high polar&y. The chromatogram *the 
mills extract (Fig. 3) exhibited a Iarge PAM peak followed by smaller PAL and POL 
peaks. The peaks were tentatively ideatikd by co-chrosnatog&phy of the milk extract 
with a blend of PAM, PAL and POL. 

Yasumoto et al,” have reported‘on the quantitation of naturally occurring 
vitamin I& forms in several biological materials employing ion-exchange column 
chromatography with diazide of 5-chloroaniline 2,4&dkulfo~yl chloride as a color- 
producing reagent. Our method, however, is capable of detecting 5 ng of the four 
c~~p~~nds as amqmed to a lower detection limit of 2 ,ag using the method of 
Yasuxoto eb aZ. Other improvements zssstiati with our HPLC method over the 



Fs_ 3. HFLC chmsnatogram of nilk extract_ -, Milk extract Heats; ---, milk esaau fiRrate 
emkkd with PA?!?!, PAL and POL (I:l:l)_ 

method bf Yasumoto et al. are: (1) shorter analysis time per sample (12 min wr.sr& 
2 h), (2) simpler instrumentation, (3) simpie mobile phase, and (4) the use of a W 
detector forgoes the tzx of a color-producing reagent. 

Further work utilizing the ddbed system for quactitation of vitamin B6 
components i;? several se&ted foods is being carried out and the results will be 
rep&f& later_ 
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