
PHOT~~~G~~~~N-C~~~~~SCENCE HIGH-PERFORMANCE 
LIQULD CHROMBX~RAP~ BEk-E~OR FOR THE DETERMINATION 
OF AliXX-EA~C ALCOHOE4_ PLLG?EHYDES, ETHERS AND SACCHARIDES 

SUMMARY 

A novel chemiluminescence high-performance liquid chromatographic (HPLC) 
detector capabIe of quantitating many oxygen-containing compounds that cannot be 
determined by either absorption or fluorescence has been developed in our labo- 
ratory. The photooxygenationchemihuninescence (POCL) detector functions by first 
oxygenating the analytes -4iphatTc akohols, aidehydes, ethersand saccharides- in 
a photochemical reaction to produce rS,O,- The H20; is then quantitated in the 
cobait(XI)-iuminof chemilumine saznce reaction. Since the phorochemical reaction is 
sensitized by anthraquinonedisuifonate, the analytes themselves need not absorb 
light. The sensitivity of the detector varies for each analyte; however, the detection 
limits of most analytes are in the low microgram range. This paper demonstrates the 
use of this detector coupled to HPLC and presents optimization studies of the photo- 
chemistry and the chemihnninescence. 

KNTRODUCI’ION 

Great interest has recently been focused on the use of chemiluminescence (CL) 
for liquid phase quantitative analysis. Although liquid phase CL has -been known for 
more than a century, it has only recently seen application in analytical systemsl. 
Current interest in analytical applications of chemiluminescence stems from its many 
valuable properties -simple and inexpensive instrumentation required, short anaIy- 
sis times, and good sensitivity. 

Previous liquid phase CL techniques have most often employed the CL reac- 
tion of luminol, iucigenin or bis(trichloropheny1) oxalate (TCPO). Luminol and iuci- 
genin have been used successftiy as titration indicators in acid-base titrations of 
opaque substances milk and red winp- while !uminoi alone has been employed 
in the trace ana@sis ofcertain transition metal3 -Co(LI), Cu(u), Ni(II),.and Fe(U)- 
which act as catalysts for the CL reaction 5. In addition, luminol has been used in 
copper@)~talyzed reactions to determine H,O, in atmospheri& samples. Further- 
more; enzyme-induced CL techniques have been employed. withhuninol and TCFO’. 
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CONCLUSION 

The only HPLC detector presently in use and capable of detecting aliphatic 
oxygen compounds is the refractive index (RI) detector; however, this detector suffers 
from universal detection, high price and lack of sensitivity. In contrast, the POCL 
detector is inexpensive and selective, while having comparable sensitivity. Thus we 
believe that the POCL detector may offer considerable advantages over the RI detec- 
tor for the determination of many oxygen containing analytes, particularly when the 
interpretation of comples chromatograms is required. 

Two basic improvements can be made to this detection system: first, a more 
intense UV source shouid improve detection limits greatly by increasing the chemical 
yield of H102; and secondly, the use of a more efiicient CL reagent such as TCPO 
might also increase the sensitivity of the POCL detector_ Hopefully, with these two 
improvements, the detection limit may be reduced to the low nanogram range. 
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