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Background

REC. DAILY | AMOUNT IN RISKS
INTAKE CAN

Riboflavin 1.3 mg 5.8 ppm Diarrhea
* Increased
urine
* Bright yellow
urine.

Caffeine 400 mg 351 ppm * lrregular
heartbeat
* Seizures.




Question:

Can riboflavin and caffeine be quantitatively determined in a can of Monster

Energy?
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Riboflavin C,,H,,N,O; v

Caffeine C4H,,N,O,

Figure 2. Monster Energy
Assault (Real Sample)




HPLC Detector(s)

Flow Rate

Column

Mobile phase

Wavelength

Fluroscent and
UV/Vis

0.5 mL/min

Kinetex 2.6 pm
Polar C18 100 A

Acetonitrile-
phosphate buffer
(50mM, pH 3.00)
20:80 (v/v)

Excitation/Emissi
on: 450 nm/530
nm

UV/Vis

0.5 mL/min

Kinetex 2.6mm
EVO C18 100 A LC
column

0.5% Acetic acid-
Methanol 75:25
(V/V)

273 nm



Phosphate
Buffer Solution

» 50mM
» 3.00 pH
» 1.00L




Real Sample
Prep




Stock Solutions

» 54 ppm riboflavin stock solution
in 100 mL volumetric flask




Creating Caffeine Standards

Concentratlon Volume Stock solution RT Peak Area Peak Height
Caffeine used

(ppm) (uL) (min) (mAU*s) (mAU)
0.0 0 - 0 0
Standard 1 250 1249.0 2.599 7339.916020 1106.75879
Standard 2 30.x10! 1499.0 2.596 9300.900390 1335.48743
Standard 3 350 1748.0 2.594 10894.300000 1504.44092
Standard 4 40.x10° 1998.0 2.589 12361.200000 1642.1908
Standard 5 450 2248.0 2.615 14033.100000 1769.52966

* Created using 100-1000 uL micropipettes into 5.0 mL volumetric flasks




Creating Riboflavin Standards

Concentration Riboflavin (ppm) Volume Stock Solution used (uL)
0.0 0

Standard 1 2.0 185.0
Standard 2 4.0 370.0
Standard 3 6.0 556.0
Standard 4 8.0 741.0

Standard 5 10 926.0

* Created using 100-1000 uL micropipettes into 5.0 mL volumetric flasks




Data and results
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Data and Results

VYWD A, Wavelength=273 nm (Nov14_23_teamZ\Real Sample 2023-11-14 16-58-29.0)

% » Caffeine concentration

] 0 / determined to be 335 ppm

1400 - \N N

o e )

1000 | O N L

00 | » Caffeine contented listed to be
o0 ] g 351. ppm

v :

" A \ ;|




Challenges

» Riboflavin stock solution preparation

» 200ppm not dissolving

» Riboflavin detection

» No significant peaks




Lessons

» Relearned buffer solution preparation

» Column and Wavelength matters

Wavelength of visible light = 380 nm - 750 nm

Infrared
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Future Work
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Conclusion

» Riboflavin x

» Caffeine
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