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Abstract 

Many so called natural herbal supplements are available worldwide as weight loss aid. The quality of these products is not 
controlled by any authority and sometimes adulterants as caffeine, ephedrine and many others were found in such products. 
Sometimes negative health outcomes were associated with the use of this type of slimming pills. 20 products were bought 
from shops selling herbal supplements and organic products to be checked for the presence of caffeine and ephedrine. 
Caffeine appeared on the label of only two products, but was present in 8 of the 20 tested products (7.5 - 90 mg/dose). Most 
of the time, presence of caffeine is hidden under the name of guarana, Yerba mate and cocoa extract. Presence of ephedrine 
or ephedra was not mentioned on any product's label, but it was present in significant amounts in 3 products (31 - 90 
mg/dose). Results showed that the release to population of food supplements should be regulated in order to avoid negative 
health outcomes associated with the use of such products. 
 
Rezumat 

Multe tipuri de suplimente naturale sunt disponibile ca adjuvanţi în curele de slăbire. Calitatea acestor produse nu este 
controlată de autorităţi, iar în multe cazuri substanțe potential toxice, ca efedrina, cafeina şi altele au fost depistate în aceste 
produse. Uneori s-au înregistrat efecte adverse în urma utilizării acestor produse. Un număr de 20 de suplimente pentru slăbit 
au fost achiziţionate din magazine specializate şi au fost testate pentru prezenţa efedrinei şi a cafeinei. Cafeina a fost listată 
pe eticheta a două produse, dar a fost prezentă în 8 din cele 20 de produse testate (7,5 - 90 mg/doză). În majoritatea cazurilor 
cafeina este „ascunsă” pe etichetă sub denumirea de guarana, Yerba mate sau extract de cacao. Prezenţa efedrinei nu a fost 
declarată în niciun produs dar a fost prezentă în cantităţi semnificative în 3 produse (31 - 90 mg/doză). Rezultatele studiului 
arată că eliberarea unor astfel de produse ar trebui reglementată în scopul evitării unor efecte negative asupra sănătăţii 
consumatorilor.  
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Introduction 

Recently, more and more people are seeking help for 
losing weight in so called natural herbal supplements. 
Unfortunately, these kind of supplements are not 
rigorously controlled by authorities and legislation 
in their field is very permissive. Because of this, 
many producers introduce undeclared substances 
such as ephedrine and caffeine in the products. 
Recently, even sibutramine, a controlled substance, 
was found in some herbal supplements. Several 
studies proved that caffeine and ephedrine are 
indeed efficient for bodyweight loss [7], therefore, 
is tempting for manufacturers to include such 
substances in the formulations of products 
recommended for weight reduction and energy 
enhancement. Some of the beneficial effects of 
caffeine on the body weight are: inhibition of 
adipogenic differentiation (rat) [19], ergogenic aids in 
sport (human) [2, 10], reduction of body weight, 
body mass index and waist circumference (human) 

[14]. Ephedrine has also been proved moderately 
efficient in the management of body weight and 
enhancement of athletic performance [18]. Caffeine 
and ephedrine mixtures have been reported in 
several studies to confer a better ergogenic benefit 
than either drug by itself [4, 10]. The 
caffeine/ephedrine mixture produces a significant 
reduction in the fat mass and can be considered 
modestly effective in producing weight loss [9]. 
Unfortunately, the use of caffeine, ephedrine or 
ephedrine/caffeine mixtures was associated in some 
rare cases with negative health effects. Rare cases of 
adverse cardiovascular events and even convulsions 
following the use of weight loss supplements or 
energy drinks were reported in the scientific literature 
[1, 5, 11-13, 15, 20]. Since caffeine and ephedrine 
possess psychoactive properties, the potential of 
abuse should also be considered [1]. Even if case 
reports about toxicity of caffeine and ephedrine 
exists, a large meta-analysis study proved that these 
substances have a reasonable safety profile when used 
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as weight loss aids [6]. Clinical trials also showed 
minimal cardiovascular effects on healthy human 
volunteers [8]. 
Analysis of herbal supplements indicated for weight 
loss showed an unlisted content of many chemical 
substances such as ephedrine, caffeine and other 
stimulants [3, 16, 17]. Usually, liquid chromatographic 
methods are employed in these measurements. 
The purpose of this paper was to measure the 
amounts of ephedrine and caffeine in slimming 
products available in herbal supplements stores and 
to verify if these substances can occur unlisted. 
 
Materials and Methods 

A Merck Hitachi L-7000 series with a DAD detector 
was used with a LichroCART 250-4, Lichrospher 
100, Rp–18 (5µm) (Merck KgaA, Germany) column. 
Acetonitril (gradient grade), disodium phosphate 
(p.a.), caffeine and ephedrine (analytical standards) 
were purchased from local representatives of 
international companies. 
30 mM phosphate buffer with a pH of 2.5, with 
12% acetonitril, at a flow of 1 mL/min was used as 
a mobile phase. Continuous UV spectra were 
recorded in the domain 195 - 400 nm; for peak area 
and retention times measurement, the chromatogram 
extracted at 205 nm wavelength was used. 
Nationally and internationally sold slimming 
capsules and teas were purchased from dedicated 
stores selling food supplements and organic foods. 
Sample preparation: 20 mg of powdered product 
was dissolved/suspended in 50 mL of HPLC quality 
water and left in an ultrasonic bath for 10 minutes at 
room temperature. 100 µL of the filtered solution/ 
suspension, through a 0.45 µm syringe filter, was 
injected in the HPLC system. 
 
Results and Discussion 

Performance of the analytical method 
Retention times were 8.97 and 4.98 minutes for 
caffeine and ephedrine, respectively. Peak purity 
was assessed using the spectra recorded with the 
DAD detector, and a limit of acceptance of 95% 

was set. A typical chromatogram obtained for an 
herbal supplement is presented in Figure 1. 

 

 
Figure 1. 

Chromatogram obtained for product 10 (capsules) 
containing both ephedrine and caffeine 

 
Intraday linearity was measured for both compounds 
at concentration range of 40 - 8000 ng/mL. Coefficient 
of correlation was higher than 0.9999 for both 
substances. Slope was 407.18 and 122.33 for caffeine 
and ephedrine, respectively. Intercept was 230.65 
and 1830.51 for caffeine and ephedrine, respectively. 
All residuals were under the 10% value and they 
were not correlated with the concentration. 
Coefficients of variation were less than 10% (N = 5). 
Limits of detection were 8 µg/400 mg product (average 
weight of a capsule) and 5 µg/400 mg product for 
ephedrine and caffeine, respectively. 
Limits of quantification were 26 µg/400 mg product 
and 16 µg/400 mg product for ephedrine and caffeine, 
respectively. 
Presence of caffeine and ephedrine in the tested 
products 
Important amounts of caffeine were found in 6 
products (30% of samples), while biologically active 
amounts of ephedrine were found in 3 products 
(15% of samples). Composition of the tested products 
and quantities of caffeine and ephedrine are shown 
in Table I. 

Table I 
Composition of the tested products and quantities of caffeine and ephedrine 

No. Product Composition according to the label Caffeine (mg) Ephedrine (mg) 
MRSD1 MRDD2 MRSD MRDD 

1 tea Citrus aurantium (bitter orange), Yerba mate tea extract, dried Green 
tea extract (leaves), dried Cocoa extract (seeds), dried Bitter orange 
extract (peel), dried Yerba mate extract (leaves), dried Citrus Aurantium 
extract (fruit), Bioperine (dried Black pepper extract) (fruit) 

65.71 262.84 0.93 3.72 

2 capsules Walnut (Juglans regia) 18%, Garcinia morella fruit 13%, Apple 
16%, Kiwi (Actinidia chinensis) 13%, Glucomannan 12% 

-3 - - - 

3 capsules Walnut extract (Juglans regia) - 18%, Garcinia morella fruit (HCA) - 
13%, Green apple extract - 16%, Kiwi extract (Actinidia chinensis) - 
13%, Topinambur root extract (Helianthus tuberosus) - 16%, 
Dioscorea esculenta extract - 12%, Pomegranate extract 

- - 0.13 0.13 
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No. Product Composition according to the label Caffeine (mg) Ephedrine (mg) 
MRSD1 MRDD2 MRSD MRDD 

4 tea Frangulae cortex, Sambuci flos, Betulae folium, Taraxaci herba, 
Urticae folium, Poligoni aviculare herba, Foeniculi fructus, Apii 
graveolentidis radix, Juniperi fructus, Menthae herba, Serpylli herba, 
Hyperici herba, Millefolii flos, Lavandulae herba, Anethi herba, 
Galium herba, Solidaginis summitates, Lupuli stroboli 

- - - - 

5 capsules Chitosan - - - - 
6 capsules White Willow Bark, Bladderwrack (Kelp) (Sp. Fucus vesiculosus) 

(marine algae), L-Carnitine, Chromium picolinate, Gotu Kola 
(Centela asiatica - Sp. Cola), Choline, Hawthorne Berry (Crataegus), 
Ginger, Zinc proteinate 

- - - - 

7 capsules Chlorella - - - - 
8 capsules Hoodia gordoni - - - - 
9 capsules Cider vinegar - - - - 

10 capsules Pineapple, Chromium picolinate, Green tea, Garcinia cambogia, 
Bilberry, Royal jelly, Guarana, Grapefruit seeds, Fucus, Ginkgo 
biloba, Apple pectin, Fibruline 

9.73 19.46 32.37 64.75 

11 capsules buckthorn powder (Rhamnus frangula), Shepherd's-purse (Capsella 
bursa-pastoris), Dandelion (Taraxacum officinale), Birch (Betula 
pendula), Chicory (Cichorium intybus), Caraway essential oil 

- - - - 

12 tablets Cha de Bugre - Cordia salicifolia extract 75 mg, Green tea, Cocoa 
extract, Citrus aurantium, Yerba mate, Guarana, Garcinia cambogia, 
Schizandra chinensis, Siberian ginseng, Chromium, L-Tyrosine, 
Niacinamide, B6 vitamin, Calcium, B3 vitamin, chromium, Citrus 
aurantium, Yerba mate, Caffeine, Theobromine, Vanadium 

70.64 211.94 - - 

13 tablets L-Tyrosine, B6 vitamin, Herb Robert (Geranium robertianum), 
Chromium picolinate, Calcium, Five flavor berry (Schizandra chinensis), 
Guarana (Paullinia cupana), Siberian ginseng (Eleutherococcus 
senticosus) 

74.52 223.56 - - 

14 tea Green tea, Common mallow (Malva sylvestris), Cardamon, Lemon peels 89.64 358.56 0.40 1.6 
15 tea Maltodextrins, Guarana seed extract, Black tea extract, Lemon peels 

extract, Acetic acid  
69.21 276.86 1.66 6.65 

16 capsules Green tea, Corn starch, Cocoa extract, Yerba mate extract, Powdered 
caffeine, Cinnamon, Celery seeds, Parsley leafs, Alfalfa leafs, Fennel 
(Foeniculum vulgare) seeds, Liquorice (Glycyrrhiza glabra) root 

80.73 161.46 31.32 62.64 

17 capsules Karaya gum (Sterculia urens), Apple pectine, Tri-calcium phosphate, 
Magnesium stearate 

- - - - 

18 capsules Frangulae cortex, Sambuci flos, Betulae folium, Taraxaci herba, 
Urticae folium, Poligoni aviculare herba, Foeniculi fructus, Apii 
graveolentidis radix, Juniperi fructus, Menthae herba, Serpylli herba, 
Hyperici herba, Millefolii flos, Lavandulae herba 

- - - - 

19 tea Green tea extract 7.44 29.77 90.51 362.04 
20 capsules Silibum marianum - - - - 

1Content (mg) of caffeine or ephedrine in a single dose recommended by the manufacturer 
2Content (mg) of caffeine or ephedrine in the total daily dose recommended by the manufacturer 
3Lack of any detectable amount of caffeine or ephedrine in the tested product 
 
It can be seen that the presence of caffeine in the 
tested products is clearly indicated on the label only in 
products number 12 and 16, while in other products 
is “hidden” under the names of green tea, green tea 
extract, cocoa powder extract. Presence of ephedrine 
was never mentioned on the label of the products we 
tested. In this case all sources of ephedrine as ephedra 
extract are completely missing from the label. 
All products contained less than 150 mg of caffeine/ 
serving so the EU regulations about the necessity to 
declare “high caffeine content” were not relevant 
[21]. Unfortunate, an acceptable daily intake (ADI) is 
not stated yet by the international regulatory agencies 
as FDA or EMA/EFSA. This makes difficult to 

assess if amounts found in slimming pills are too 
high or they represent only a moderate consumption. 
Highest daily intake will be provided by product 
number 14: 360 mg/day. This cannot be considered an 
exaggerated intake since, in clinical trials that used 
similar amounts, only minor and transient cardio-
vascular effects were observed [4]. 
Regarding ephedrine, there are also no international 
regulations about the daily amounts that could be 
consumed without health risks. Ephedrine and ephedra 
products are banned as food supplements by some 
countries (USA, Canada, Australia, Austria, Czech 
Republic, Denmark, France, Ireland, Italy, Spain and 
Sweden) [21]. Products 10 and 16 contained ephedrine 
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amounts that are similar to those used in clinical 
trials on obese patients, when large number of patients 
(between 30 - 45% [21]) discontinued the study due to 
the side effects. One product (number 19) contained 
an exaggerated amount of ephedrine: 90 mg/capsule = 
360 mg/day. This amount is higher than that accepted 
for medical use in some member states of EU: 40 - 
200 mg/day [21] and no human study is available 
with such large amounts of ephedrine. The exaggerated 
high amount of ephedrine is considered to be present 
due to intra-batch heterogeneity. This product, or at 
least the blister that we purchased possess a significant 
health risk and even used as recommended significant 
toxic events can occur. 
The major problem is that caffeine and ephedrine 
are most of the time missing from the label making 
impossible for people that choose not to use such 
substances, to avoid them. 
 
Conclusions 

Our study showed that few herbal supplements 
available for body weight loss can contain undeclared 
substances with cardiovascular risks. Only 2 of the 
20 tested products could be considered a moderate 
health hazard for healthy individuals, while one 
product was found to be a major health risk. 
More restrictive legislation has to be imposed in the 
field of herbal supplements in order to protect those 
individuals that are searching for a healthy lifestyle 
and do not want to take unnecessary risks. This 
includes also pregnant women since ephedrine can 
cross the placenta and can be excreted in milk. 
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