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The use of herbal supplements is a growing trend in the United 
States. Americans spent over 22 billion dollars on herbal 
supplements alone in 2006. Under the 1994 Dietary Health 
Act, only prescription and over-the-counter drugs are 
regulated and require FDA approval, so there are no 
mandatory requirements for safety or quality testing of herbal 
supplements. Some manufacturers adulterate their products 
with pharmaceuticals or other synthetic compounds to 
enhance their effects without any clear remark on the 
ingredient table. This research specifically investigated male 
sexual enhancement drugs, and weight loss pills claiming to 
contain “Hoodia”, a cactus extract thought to suppress 
appetite. For the male sexual enhancement drugs, our concern 
was whether the manufacturers illegally adulterated their 
products with prescription drugs, such as sildenafil [Viagra®], 
tadalafil [Cialis®], and vardenafil [Levitra®]. Using HPLC-MS 
and UV-Vis, we have identified and quantified the presence of 
those compounds in the pills. For the weight loss products 
claiming to contain “Hoodia,” our concern was whether 
manufacturers adulterated their products with synthetic 
compounds known to increase metabolism and suppress 
appetite, such as caffeine and chromium. We have identified 
and quantified the presence of caffeine, chromium, and the 
active ingredient in Hoodia, steroidal glycoside P57, using 
HPLC-MS and graphite-furnace AAS. !
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• Under the 1994 Dietary Health Act, only prescription and 
over-the-counter drugs are regulated and require FDA 
approval

• Over $40 billion is spent each year on herbal supplements in 
U.S.

• FDA is responsible for taking action against any unsafe 
dietary supplement product, however they can only investigate 
products after they reach the market

• Last year, FDA investigated 80 dietary supplement marketers 
recalling illegal products resulting from  mislabeling

Problems with Herbal Supplement

• Prescription pharmaceuticals have been found in herbal 
supplements, creating problems for the consumer 
  • interactions with medication
  • allergic reactions
  • side effects

• If Viagra is taken with certain other drugs, the effects of 
either could be altered
  • Erythromycin (E-Mycin, Ery-Tab, PCE) 
  • Itraconazole (Sporanox) 
  • Nitrates such as Isordil, Nitro-Bid, and Nitro-Dur Rifampin 
(Rifadin, Rimactane)

• Overdose of chromium can cause several effects
stomach, liver, kidney, and lung damage
  • irregular, fasten heart rhythm
  • inhibits insulin

Objectives

• Male enhancement supplements:
This group will focus on the contamination of herbal 
supplements with pharmaceuticals, specifically male 
performance supplements that have been adulterated with 

sildenafil citrate (Viagra
®

), vardenafil (Levitra
®

) and tadalafil 

(Cialis
®

)

• Weight loss supplements:
This group will focus on the use of Hoodia in weight loss pills 
to determine if the active ingredient P57 is in the actual pill and 
if the pill has been contaminated with other known appetite 
suppressants

Study 2: Weight Loss Pills
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Sildenafil

Viagra®
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Tadalafil

Cialis®

• Synthetic molecules not found in nature
• Prescription medicine
• Warning is required if you are taking nitrates that might 
lower blood pressure leading to a heart attack.  More reports 
are linking Tadalafil to stokes.

• Pills were dissolved in methanol
• Calibration curve was first constructed
• HPLC-UV/MS, UV-Vis were used
• LOQ and LOD were determined as 15 ng and 3 ng for MS 
selected ions
• Minimum amount detectable in a pill sample is 13 µg

Sildenafil Country

Vim 24 0.15 mg USA

C100 75 mg China

Wonderfullife 0.28 mg China

Butea Superba 0.55 mg Thailand

Rize 2 0.14 mg USA

Energy max - USA

• Normal dosages 
are 25, 50, or 100 
mg

• Pills were dissolved in methanol
• HPLC-UV/MS was used
• Maximum wavelengths were found with UV-Vis
• Sample prescription drugs were prepared as standards for 
comparison

Vardenafil Tadalafil

Vim 24 Yes -

C100 Yes -

Wonderfullife - Yes

Bueta Superba - -

Rize 2 Yes -

Energy max - -

Sildenafil Vardenafil Tadalafil Country

Vim 24 0.15 mg Yes - USA

C100 75 mg Yes - China

Wonderfullife 0.28 mg - Yes China

Bueta Superba 0.55 mg - - Thailand

Rize 2 0.14 mg Yes - USA

Energy max - - - USA

• We have quantified and identified synthetic compounds, 
which is illegally adulterated into herbal dietary supplements
• Most of the pills were contaminated with at least one 
pharmaceuticals
• Energy max was pulled out of market by FDA in 2006(?)

P57 (steoridal glycoside)

• Hoodia gordonii is an indigenous plant found in Kalahari 
Desert, South Africa
• Bushmen used for appetite suppression during famine and 
for its aphrodisiac effects
• Active ingredient is P57 steroidal glycoside
• Appetite suppressant effect of P57 has not been proven
• Tested chromium and caffeine contents, which are known 
appetite suppressants

• Pills were dissolved in 10% HNO3

• Standard addition was carried with chromium standard
• Graphite furnace atomic absorption was used
• LOD was detected as 0.05 ppb

Chromium Label Recommended daily Intake

TrimSpa 60.28 µg 75 µg 4 tablets 240 µg

Dex-L10 - - - -

X57 2.70 µg 0 µg 3-6 tablets 8-16 µg

Diet 57 - - - -

Powder - - - -

• DV of chromium is 25-45 µg
• Overdose of chromium can cause several effects from 
stomach, liver, kidney damage to elevation of heart rate

• Standard addition was carried with caffeine standard
• HPLC-UV/MS was used

Caffeine Label Recommended daily intake

TrimSpa 201 mg 200 mg 4 tablets 804 mg

Dex-L10 - - - -

X57 - - - -

Diet 57 48 mg 50 mg 2 tablets 96 mg

Powder - - - -

• No well established daily value
• 600 mg is generally accepted as upper daily limit
• Caffeine content in drinks:
    • Espresso: 60-150 mg
    • Coca-cola: 40-60 mg

• We have extracted pills using methanol and filtered out 
undissolved particles
• Standard addition was carried with caffeine standard
• HPLC-UV/MS was used
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Conclusion

• We have qualitatively and quantitatively investigated the 
contents of herbal supplements where 5/6 male performance 
and 3/5 weight loss supplements had labels inconsistent with 
their claimed ingredients
• For the herbal male enhancement pills, we have found 
synthetic compounds were used without any warning, notice, 
or permission
• For the herbal weight loss pills, we have found potential 
health risks by overuse of stimulant compounds 

Sildenafil Vardenafil Tadalafil Country

Vim 24 0.15 mg Yes - USA

C100 75 mg Yes - China

Wonderfullife 0.28 mg - Yes China

Bueta Superba 0.55 mg - - Thailand

Rize 2 0.14 mg Yes - USA

Energy max - - - USA

Hoodia Caffeine Chromium

TrimSpa Yes 201.14 mg 60.28 mcg

Dex-L10 No - -

X57 Yes - 2.70 µg

Diet 57 No 48.65 mg -

Powder Yes - -

Hoodia Caffeine Chromium

TrimSpa Yes 201.14 mg 60.28 mcg

Dex-L10 No - -

X57 Yes - 2.70 µg

Diet 57 No 48.65 mg -

Powder Yes - -

• We have quantified and identified active ingredients in herbal 
weight loss pills
• Labels were found to be inconsistent with experimentally 
determined contents
• The extent of the content is questionable and the consumer 
should beware

Hoodia Label Price Source

TrimSpa Yes Yes $33 Hy-Vee

Dex-L10 No Yes $40 G.N.C.

X57 Yes Yes $15 Merc

Diet 57 No Yes $13 Walmart

Powder Yes Yes $10 Persephones Journey

"In the 28-day study participants 
lost an average of 3.3% of their 
bodyweight and the median 
weight loss was 10 lbs."

• P57 (Hoodia Gordonii) is believed to suppress appetite
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P57 (steroidal glycoside)


