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CLAIMS

1. A weight reduction composition, characterized in that
it comprises at least one substance selected from the group
consisting of synephrine, hordenine, octopamine, tyrantine

and N-methyltyramine.

2. The composition of claim 1, wherein said composition

is in an amount of about 1 to 2000 mg.

3. The composition of claim 1, wherein said composition

is in an amount of about 10 to 1000 mg.

4. The composition of claim 1, wherein said composition

is in an amount of about 100 mg.

5. The composition of claim 1, wherein said at least one

substance contains 50% to 100% of synephrine.

6. The composition of claim 5, wherein the synephrine is

present in an amount of about 1 to 500 mg.

7. The composition of any one of claims 1 to 6, wherein
said composition 1is 1in the form of a tablet, capsule,

sustained release formulation, or powder.

8. The composition of any one of claims 1 to 7, further
comprising a pharmaceutically acceptable carrier or

diluent.

9. The composition of any one of claims 1 to 6, wherein

said composition is in a tea.
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10. The composition of any one of claims 1 to 9, wherein
said composition is devised for administration to a human

who is overweight or obese.

11. An improved composition of a material derived from
Citrus species and varieties of plants to cause weight loss
and control body weight, wherein said material comprises at
least one of the substances selected from the group
consisting of synephrine, hordenine, octopamine, tyramine

and N-methyltyramine.

12. The composition of claim 11, wherein the material is
in a fresh state, a dried state, a concentrated liquid form

or a concentrated powder form.

13. The composition of claim 11, wherein said material is
the whole fruit of at least one of the plant species Citrus
aurantium or Citrus reticulata in a fresh state, a dried
state, a concentrated 1liquid extract, or a concentrated

powder extract.

14. The composition of claim 11, wherein the material is
the peel of the fruit of at least one of the plant species
Citrus aurantium or Citrus reticulata in a fresh state, a
dried state, a concentrated liquid extract, or a

concentrated powder extract.

15. The composition of c¢laim 11, wherein the material
comprises the leaves of at least one of the plant species
Citrus aurantium or Citrus reticulata in a fresh state, a
dried state, a concentrated liquid extract, or a

concentrated powder extract.

35



10

20

CA 02248854 2003-08-14

l16. A physical performance enhancing composition
characterized in that it comprises at least one substance
selected from the group —consisting of synephrine,

hordenine, octopamine, tyramine and N-methyltyramine.

17. The composition of claim 16, wherein the substances
are contained in material from Citrus species and varieties

of plants.

18. The composition of claim 17, wherein the material is
in a fresh state, a dried state, a concentrated liquid form

or a concentrated powder form.

19. The composition of claim 17, wherein said material is
whole fruit of at 1least one of the plant species Citrus
aurantium or Citrus reticulata in a fresh state, a dried
state, a concentrated 1liquid extract, or a concentrated

powder extract.

20. The composition of claim 17, wherein the material is
the peel of the fruit of at least one of the plant species
Citrus aurantium or Citrus reticulata in a fresh state, a
dried state, a concentrated liquid extract, or a

concentrated powder extract.

21. The composition of claim 17, wherein the material
comprises the leaves of at least one of the plant species
Citrus aurantium or Citrus reticulata in a fresh state, a
dried state, a concentrated liquid extract, or a

concentrated powder extract.
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22. The composition of any one of claims 16 to 21, wherein
said at least one substance is present in an amount of from

1 to 500 mg.

23. The composition of claim 22, wherein said at least one

substance contains 50% to 100% of synephrine.

24. The composition of claim 23, wherein the synephrine is

present in an amount of about 1 to 500 mg.

25. The composition according to any one of claims 16 to
24, wherein the composition is in the form of a tablet,

capsule, sustalned release formulation, or powder.

26. The composition of claim 25, further comprising a

pharmaceutically acceptable carrier or diluent.

27. A composition of a material to increase muscle mass
characterized in that it comprises at least one substance
selected from the group consisting of synephrine,

hordenine, octopamine, tyramine and N-methyltyramine.

28. The composition of claim 27, which further comprises

Citrus plant material.

29. The composition of claim 28, wherein the material 1is
in a fresh state, a dried state, a concentrated liquid form

or a concentrated powder form.

30. The composition of claim 28, wherein said material is
whole fruit of at least one of the plant species Citrus

aurantium or Citrus reticulata in a fresh state, a dried
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state, a concentrated 1liquid extract, or a concentrated

powder extract.

31. The composition of claim 28, wherein the material is
the peel of the fruit of at least one of the plant species
Citrus aurantium or Citrus reticulata in a fresh state, a
dried state, a concentrated liquid extract, or a

concentrated powder extract.

32. The composition of claim 28, wherein the material
comprises the leaves of at least one of the plant species
Citrus aurantium or Citrus reticulata in a fresh state, a
dried state, a concentrated liquid extract, or a

concentrated powder extract.

33. The composition of any one of claims 28 to 32, wherein
the composition is in the form of a tablet, capsule,

sustained release formulation, tea, or powder.

34. The composition according to any one of claims 27 to
33, wherein the composition is in an amount of from 1 to

200 mg.

35. The composition of any one of claims 27 to 34, wherein
said at least one action substance containsg 50% to 100%

weight by volume of synephrine.

36. The composition of claim 35, wherein the synephrine is

present in an amount of about 1 to 200 mg.

37. The composition of any one of claims 27 to 33, further
comprising a pharmaceutically acceptable carrier or

diluent.
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38. The composition of any one of claims 27 to 33, wherein

said composition is in an amount of about 4 to 2000 mg.

39. The composition of claim 38, wherein said composition

is in an amount of about 10 to 1000 mg.

40. The composition of claim 39, wherein said composition

is in an amount of about 100 mg.

41. The composition of any one of claims 27 to 40, wherein
said composition is devised for administration to a human

who is overweight or obese.

42. Use of at least one substance selected from the group
congisting of synephrine, hordenine, octopamine, tyramine
and N-methyltyramine 1in a composition for stimulating

thermogenesis in a human.

43. The use of claim 42, wherein the composition comprises

plant material containing at least one of said substances.

44. Use of a therapeutically effective amount of a weight
reducing composition comprising at least one of the
substances selected from the group consisting of
synephrine, hordenine, octopamine, tyramine and N-

methyltyramine, for fostering weight reduction in a human.

45. The wuse of claim 44, wherein the weight reduction
composition comprises a plant material which contains at

least one of said substances.

46. The use of claim 44 or 45, wherein the human is on a

hypocaloric diet.
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47. Use of a thermogenically effective dose of at least
one of the substance selected from the group consisting of
synephrine, hordenine, octopamine, tyramine and N-

methyltyramine, for reducing the weight of a human.

48. Use of a thermogenically effective Q dose of at least
one substance selected from the group consisting of
synephrine, hordenine, octopamine, tyramine and N-
methyltyramine, for reducing the adipose tissue mass/lean

mass body mass ratio of a human.

49. Use of a thermogenically effective dose of at least
one sgsubstance selected from the group consisting of
synephrine, hordenine, octopamine, tyramine and N-

methyltyramine, for increasing the muscle mass of a human.

50. The use of claim 49, wherein the human is on a high

protein diet.

51. Use of an efficacious amount of a composition
comprising at least one of the substances selected from the
group consisting of synephrine, hordenine, octopamine,
tyramine and N-methyltyramine, for fostering improved

physical performance in a human.

52. The use according to claim 51, wherein the amount is

selected to thermogenically effective.

53. The wuse according to claim 51 or 52, wherein said

composition is in a tea.

54. The use according to any one of claims 51 to 653,

wherein said human is overweight or obese.
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55. The wuse according to any one of claims 51 to 53,

wherein said human is on a high protein diet.
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The Citrus materials may also be admixed with other ingredients to form the basis of a
dietary product, which may either be a nutritional drink or a nutritional bar. One such
nutritional bar can provide 15 grams of protein, 26 grams of carbohydrate and 5 grams of fat
in addition to a quantity of the Citrus material. Such products may thus be used as meal
replacements by those seeking to lose weight, or by those requiring nutritional suppért during
sporting activities, whereby the benefits of the Citrus material are supported by the nutritional
content of the food product.

The Citrus material, either in the form of an extract or as the natural material, may also
be given in combination with other herbs that possess beneficial effects for humans, and
particularly in respect to weight loss or improvements in physical performance. In this
connection, suitable herbs and foods include those herbs and foods that contain
methylxanthines such as caffeine, theobromine and theophylline, which by virtue of their
inhibition of the enzyme phosphodiesterase may potentiate the thermogenic actions of the
Citrus materials and increase the actions at the level of the beta-3-receptors. At the same time,
the actions of methylxanthines on alpha-receptors may serve to reduce or eliminate any
unwanted cardiovascular effects, such as peripheral vasoconstriction and increase in blood
pressure, that would be undesirable within the context of weight loss or improved physical
performance. Suitable herbs and foods in this respect include, but are not limited to, Paullinia
cupana (Guarana), Ilex paraguariensis (Maté), Cola nitida, Cola acuminata, Camellia sinensis
(Tea), Coffea arabica (Coffee) and Theobroma cacao (Cocoa), Whereby the herb or food may
be used as the natural material or an extract thereof. In such cases, the herb so chosen is
admixed with the Citrus material in a suitable form to provide a solid or liquid dosage unit.

The invention is further exemplified and illustrated by the following examples which

are not limiting.
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Example 1:

Tea-bags containing each 2.5 gramé dried tangerine leaves (Citrus reticulata var.
Blanco) were prepared. The tangerine leaves had a synephrine content of 1.1% and
approximately 0.5% of the related alkaloids, which did not resolve completely on HPLC
analysis, thus providing a total amount of 40 mg of alkaloids per serving. The tea bags were
infused for 5 minutes in hot water at 85°C, and the resulting tisane was given to 5 volunteers
(GL, RE, NS, CS, PS). All volunteers reported increased energy, which in one case was
perceptible as agitation and nervousness, persisting for 8 - 10 hours. During this period,
subjects did not feel hungry and refrained from eating snacks or meals.

Example 2:

A Zhi shi powder (Citrus aurantium, var. amara, whole immature fruit dried) was
obtained from a Chinese source. This powder contained 0.49% synephrine and approximately
0.5% of the related alkaloids. It was mixed with 2% magnesium stearate and 1% silicon
dioxide to confer flowability and filled into white size O snap-fit capsules. Capsule fill weight
was 490 mg, plus or minus 5%. Subjects DJ and HAF then took 3 capsules 3 times daily for
four weeks, corresponding to an intake of 14 mg total alkaloids per serving, or 42 mg per day,
without deliberate restriction of food intake. Subject DJ, initial weight 105.4 kg, showed a fall
in body weight to 100.9 kg. while the body weight decrease in subject HAF was from 74.5 kg
to 72.0 kg. Upon ceasing use of capsules, subjects showed slow increases in body weight at a
rate of approximately 0.4 kg per week.

Example 3:

A portion of the Zhi shi powder used in Example 2 was concentrated by extraction
with water and redrying on a portion of the original material to give a dry extract with a total
alkaloid content of 3.77%, of which approximately 1.9% was synephrine itself. This material

was filled into capsules as in Example 2 to provide a product with 18 mg alkaloids of the
30
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synephrine group per capsule. Subjects DJ and HAF then took 1 capsule of this product 3
times daily for four weeks, providing a daily intake of 54 mg synephrine and related alkaloids.
During this time, subject DJ, without deliberate restriction of food intake, showed a decrease
in weight from 93.2 kg to 90.4 kg, but subject HAF had to cease use after the first day
because of unpleasant sensations of agitation and nervousness.

Example 4:

Two batches of nutrition bars were prepared using the Thermobar concept, that is,
chocolate-flavored taffy bars weighing 57 grams providing 15 grams protein, 26 grams
carbohydrate, 5 grams fat and 200 kilocalories. One batch of the bars additionally contained
0.5 grams of the extract from Example 3 per bar. Subject RE was given two of the placebo
bars. Respired gases were collected by the Douglas bag technique starting 30 minutes before
ingestion of the bars and for a 90 minute period thereafter. The respiratory quotient (RQ) was
initially 0.78 and rose to 0.86 during the 60 minutes after bar consumption. Two days later
following the identical protocol, the subject consumed two of the bars containing the Zhi shi
extract, corresponding to about 38 mg of synephrine and related alkaloids; respiratory quotient
rose from 0.77 to 0.89 during the 60 minutes after bar consumption. Conversion of these
results of indirect calorimetry to energy expenditure showed that the Zhi shi extract had
increased the energy expenditure and the thermic response to the food by about 2.5%, thus
indicating a thermogenic effect of the ingested alkaloids.

Example 5:

A group of 9 women, of whom 6 were mildly obese, 1 moderately obese and. 2 slightly
overweight, with Body Mass Indices ranging from 23.1 to 33.4 were placed on a diet
providing 900 - 1000 kilocalories per day, more than 100 g protein per day and less than 100 g

carbohydrate per day. From day 8 of this dietary regime, they were additionally given a

3/
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product in capsules identified as "Herbal Balance Z-4", providing each 325 mg of a dried
Citrus aurantium (immature whole fruit) extract, 125 mg of a dried Paullinia cupana extract, 5
mg of Ginkgo biloba extract and 5 mg Panax ginseng extract. They were instructed to take 1 -
3 capsules 1 - 3 times per day, and to remain at a comfortable intake level within these
parameters; 2 subjects stabilized at 2 capsules per day, 2 at 3 capsules per day, 2 at 4 capsules
per day and 3 at 5 capsules per day. The Citrus aurantium éxtract contained 4.14% total
alkaloids by HPLC, with approximately 2.8% as synephrine itself. The daily use recorded thus
corresponds to a total alkaloid intake of 27.0 to 67.5 mg.

Starting weights, weights at day 8, and weights at day 15 were determined. In

addition, each subject completed a daily mood, appetite and satiety rating questionnaire.

Subject  Age: Height  BMIL: Weights (kg):
(m) Day 0 Day 8 Day 15

HS 38 1.57 249 61.4 60.5 573
GA 40 1.67 29.7 82.7 81.6 80.0
CB 25 1.65 23.1 62.7 62.7 60.0
CA 46 1.61 26.7 69.1 68.2 64.5
LG 30 1.60 25.7 65.8 64.5 62.8
AW 41 1.64 334 90.1 88.6 85.4
AEM 31 1.67 23.8 66.6 65.4 64.1
CRT 23 1.73 259 77.5 76.8 74.5
LB 29 1.62 26.0 68.2 67.3 65.4

A statistical analysis showed a mean of 0.94 kg during the first week when no product
was given and 2.40 kg during the second week when product was taken, the Z-4 product

significantly increased weight loss (P < 0.05) during the second week.
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STATISTICAL ANALYSIS
Means + standard deviations:

Body Weight (kg) Weight Loss (kg):

Day 0 71.57£9.75
Day 8 70.62 £ 9.54 0.94 +043
Day 15 68.22 £ 9.54 2.40+0.84

Full data on body weight indicated:

Day: Mean:  SD: Median: Minimum: Maximum:

0 71.57 9.75 68.20 61.40 90.10

8 70.62  9.54 67.30 60.50 88.60

15 68.22  9.54 64.50 57.30 85.40
Full data on weight loss indicated:

Day: Mean: SD: Median:  Minimum: Maximum:

8 094 043 0.90 0.00 1.50

15 240 0.84 2.30 1.30 3.70

This result is particularly interesting, since part of the observed weight loss during the
first week was due to water loss as a result of changes in electrolyte and water balance
(adaptation to reduced caloric intake).

The foregoing description represents the best mode presently known to the inventor of
practicing the invention, and is not intended to limit the scope of the present invention which is
set forth in the following claims. Likewise, those skilled in the art, given the present
disclosure, will recognize that equivalent methods and materials may also be used in practicing
the invention. It is contemplated that such equivalents are also within the scope of the present

invention.



