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ABSTRACT 

A process for enhancing polyphenolics content of beverages 
brewed from polyphenolic containing, processed beverage 
Substrate by pre-soaking Substrate (coffee beans, for 
example) before roasting and then quenching the Substrate 
after processing with the liquid in which the Substrate was 
first “pre-Soaked.” Beverages produced from the treated 
Substrate exhibit Substantially increased polyphenolics con 
tent, when compared to conventionally processed beverage 
Substrate of the same nature and processing. 
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METHOD FOR ENHANCING POST PROCESSING 
CONTENT OF BENEFICIAL COMPOUNDS IN 
BEVERAGES NATURALLY CONTAINING SAME 

0001. This is a continuation-in-part of U.S. application, 
Ser. No. 10/001,928 which was a continuation-in-part of 
U.S. application, Ser. No. 09/843,543 which was a continu 
ation-in-part of U.S. application Ser. No. 09/481,279, which, 
in turn, was a continuation-in-part of U.S. application Ser. 
No. 09/468,560, filed on Dec. 21, 1999, from all of which 
priority is claimed under 35 U.S.C. S.120. 

BACKGROUND OF THE INVENTION 

0002) 1. Field of The Invention 
0003. The present invention relates to nutritional supple 
mentS. 

0004 2. Background Information 
0005 Recent research indicates that polyphenols in 
fruits, vegetables, common beverages and plants possess the 
capacity for diversified, beneficial pharmacological activi 
ties. It is widely accepted that these compounds, recently 
dubbed “vitamin P”, possess a wide range of beneficial 
pharmacological activities which include Stabilizing capil 
lary wall tissues, maintaining proper permeability and flex 
ibility of capillaries, and preventing cardiovascular diseases. 
Numerous Studies have also shown that most plant polyphe 
nols possess cancer preventive capacity because of their 
profound antioxidant activity. 
0006. It is, of course, well-known that coffee contains 
caffeine. However, a lesser-known fact is that coffee con 
tains potentially highly beneficial condensed tannin and 
polyphenolic acids. 
0007 Phenolic acids in coffee are mainly esters of quinic 
acid with different amount of caffeyl groups attached to its 
different positions. The phenolic acids present in coffee Such 
as chlorogenic acid, caffeic acid, para-coumaric acid and 
eugenol have been shown to exert cancer preventive activi 
ties in animal models. Chlorogenic acid has also been found 
to inhibit methylazoxymethanol-induced large intestinal 
tumors in hamster. 

0008 Chlorogenic acid, which is the main phenolic acid 
in coffee, is able to protect the gastric mucosa against 
irritations, and, therefore, improves the digestibility of 
foods, beverages and medicaments. The improved digest 
ibility is expressed through a much-reduced Systemic acid 
Secretion (Such as causes heartburn, etc.), which has been 
found to be directly dependent on an increased level of 
chlorogenic acid content in raw green coffee beans. 
0009 Normally the natural chlorogenic acid content of 
green coffee is reduced by approximately 40 to 80% during 
conventional roasting process. Analysis by the present 
inventor indicates that green coffee beans which initially 
contain 8% phenolic acids contain, respectively, 2% phe 
nolic acids when light roasted, 1% when medium roasted, 
and less than 0.5% when dark roasted. This clearly repre 
Sents a significant loSS of beneficial compounds. Thus, the 
use of a roasting proceSS which is designed to preserve the 
polyphenols normally lost through the roasting proceSS will 
result in a product which has concentrations of phenolic 
compounds in greater quantities than currently marketed 
coffee beverages. 
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0010. The resulting beverage will also be a source of 
diterpenes which have detoxification properties in humans, 
as well as other beneficial compounds Such as triterpenes. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

0011 Extensive research by the present inventors pro 
duced a finding that post-processing chlorogenic acid con 
tent in particular, and total polyphenol content in general, 
can be Substantially enhanced for brewed coffee through a 
remarkably simple process. The Same is true of other brewed 
beverages the counterpart Substrates of which are known to 
have a Significant polyphenolic constituent. Therefore, while 
the predominant discussion in this Specification focuses on 
coffee, it must be understood that Similar results can be 
obtained through practice of the methods of the present 
invention in the context of producing beverages from other 
materials which naturally contain polyphenolic acids (teas, 
for example). 
0012. Both condensed tannin and polyphenolic acids in 
coffee beans have low water-Solubility. According to experi 
ments by the present inventors, under most circumstances, 
even hot water cannot significantly dissolve coffee polyphe 
nols out of coffee. Something more than water at elevated 
temperatures applied at Some rando0m point in coffee bev 
erage making is required to most Significantly enhance the 
extraction of coffee polyphenols out of coffee beans and 
powder. 
0013 The present inventors have discovered that, if 
applied in the manner prescribed herein, the remarkably 
Simple process of Soaking coffee beans in plain water prior 
to roasting, and, after roasting, “quenching the beans with 
a portion of the pre-Soak liquid (the Solvent water, plus the 
polyphenols released into the water) will Substantially 
enhance the post-roasting polyphenol content of coffee 
beans. This represents yet another significant leap forward in 
the present inventors work in optimizing the post-proceSS 
ing polyphenol content of coffee as a means for delivering 
health-enhancing agents to consumers in a most non-intru 
Sive and cost effective manner. 

0014. The process of the present invention, when com 
pared with earlier, related processes developed by the 
present inventors, not only provides a Substantial health 
benefits potential, but permits Such benefits to be realized, 
and the product which carries the benefits to be distributed 
and Sold, with no market or distribution related impediments 
or inconveniences. This is true, in part, because, unlike Some 
of the referenced prior processes (the Subject of first parent 
application relating to this continuation application) the 
process for Spiking polyphenolics pursuant to the present 
invention, at least in the case of coffee, takes place at the 
commercial, roasting Stage, rather than at the retail Sales 
level and is, therefore, completely transparent to the end 
COSUC. 

0015 Illustrative examples of processes of the present 
invention follow. It should be understood, of course, that 
commercial processing according to the present invention 
will take place on much larger Scales than the illustrative 
examples provided, with proportional increases in the 
respective constituents (coffee beans, water, pre-Soak liquid 
used for quenching, etc) for larger batches. The first 
described example is presently believed to be the optimal 
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proceSS for maximizing polyphenol content in coffee beans 
and ultimately, therefore, in brewed coffee. 
0016. According to the most economical version of the 
present invention, raw, green coffee beans are "pre-Soaked” 
in water as described in more detail hereafter, and a portion 
(approximately 10% to 20%) of the same water is later used 
to quench the same beans immediately after roasting. How 
ever, as shown below, variations of the same invention 
involve pre-Soaking green coffee beans, roasting other 
beans, and quenching the roasted beans with the Solution 
from Soaking the first, non-roasted beans. These later meth 
ods yield end products of even greater phenolics content. 

EXAMPLE 1. 

0017 Raw green coffee beans are pre-soaked in water for 
3 hours at 75 deg C. 1000 grams of green beans soaked in 
2000 mls of water. 1000 mls of pre-soak solution (water 
used for pre-soaking) was retained after beans are removed 
from water for roasting. Pre-Soaked green beans are roasted 
in a traditional coffee roaster with temperature Starting at 
350 deg F. and increasing to 430 deg F. Over a period of 
approximately 15-18 minutes. 
0.018. At the conclusion of the roast, the beans are 
dropped into a container and immediately quenched with 
150 mls of the pre-soak solution. The roasted beans are then 
ground to a powder and brewed with hot water to produce 
a coffee beverage. 
0.019 Chemical analysis showed that the new beverage 
contains over 20%-65% of the pre-roasted phenolic acid 
content, Specifically representing chlorogenic acid content at 
40%-150% (depending on degree of roast-bigger increase 
with darker roast) over that in traditional roasted coffee of a 
Similar roast color; 

EXAMPLE 2 

0020 Raw green coffee beans are pre-soaked in water for 
3 hours at 80 deg C. 1000 grams of green beans soaked in 
2000 mls of water. 1000 mls of pre-soak solution was 
obtained Pre-Soak water is collected for later quenching Step. 
1400 grams of regular green beans are roasted in a tradi 
tional manner. Upon completion of the roast the beans are 
Split into a control and an experimental group and Subse 
quently quenched with either 150 mls of water (control) or 
150 mls of the pre-soak solution that has been previously 
collected from green beans. (experimental). The green beans 
used to create the pre-Soak quenching Solution are not the 
beans that are use in the roasting. The roasted beans are then 
ground to a powder and brewed with hot water to produce 
a coffee beverage. 
0021 Chemical analysis showed that the new beverage 
contains over 20%–70% of phenolic acid content, represent 
ing a 40% -200% chlorogenic acid content over that of the 
control of the same roast. 

EXAMPLE 3 

0022 Raw green coffee beans are pre-soaked in water for 
3 hours at 80 deg C. 1000 grams of green beans soaked in 
2000 mls of water. 1000 mls of pre-soak solution was 
obtained. Pre-Soak water is collected for later quenching 
Step. A portion of the pre-Soak water is collected and freeze 
dried to be used as a fortifying ingredient in the pre-Soak 
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quench. 1400 grams of regular green beans are roasted in a 
traditional manner. Upon completion of the roast the beans 
are split into a control and an experimental group and 
Subsequently quenched with either 150 mls of water (con 
trol) or 150 mls of the pre-soak which has been fortified with 
10 grams of freeze dried pre-Soak. All pre-SOak Solution has 
been previously collected and/or collected and freeze dried 
from green beans. (experimental). The green beans used to 
create the pre-Soak quenching Solution are not the beans that 
are use in the roasting. The roasted beans are then ground to 
a powder and brewed with hot water to produce a coffee 
beverage. 
0023 Chemical analysis showed that the new beverage 
contains over 120% of phenolic acids, representing approx 
250% of chlorogenic acid content of conventionally pro 
cessed coffee; 
0024. The powder from the preceding examples can be 
sold as coffee powder for brewing or can be brewed and sold 
as a ready-to-drink coffee beverage. The resulting product 
can be taken as a food or functional food by a human or other 
mammal, orally. 

EXAMPLE 4 

0025 Raw green coffee beans are pre-soaked in water for 
4 hours at 95 deg C. 34 kilograms of green beans Soaked in 
72 liters of water. Drain off the presoak liquid. While the 
preSoak liquid is Still hot, add to the presoak liquid 2.55 
kilograms of green coffee bean extract purified to greater 
than 60% total polyphenolic acids, or other water soluble 
antioxidant based extract with a similar concentration. 
Allow mixture to agitate for 30 minutes at 60 deg. C. This 
preSoak liquid will now be a concentrated polyphenol Solu 
tion containing greater than 8% polyphenols. 
0026 Roast 250 kilograms of beans at conventional 
roasting conditions (450 degF., 7 minutes or roast to achieve 
desired bean Sensory profile). Once roast is complete, 
quench beans with 32 liters of concentrated presoak liquid 
for 50 Seconds. Allow beans to cool and package accord 
ingly. Note: by discharging the roasted beans immediately 
after roasting, while Still hot, into an appropriate mixer-an 
example might include a fluidized bed mixer Such as a 
Forberg as commonly known in the field-optimum quench 
or distribution of the presoak liquid onto the beans can be 
achieved before the beans are allowed to cool. The optimum 
temperature for concentrated polyphenol liquid absorption 
into the bean cell wall is at a bean temperature of greater 
than 375 deg F. Beans can be ground or packaged as whole 
beans. It may be necessary, once beans are cool, to slightly 
agitate them to obtain a free flowing product. The final 
brewed coffee polyphenol content is 160 mg. per Serving. 

CONCLUSIONS 

0027. The preceding examples illustrate that a more 
healthful polyphenol coffee beverage product can be pro 
duced by a very simple variation of conventional coffee 
roasting methods. In addition, an end product which is 
healthier and not much more costly than existing coffee 
powders can be produced, and thereby provide a market and 
economic benefit to Vendors. The present method yields a 
product which is in no way undesirable from an aesthetic 
Standpoint. Thus, there is no reason not to, and every reason 
to, adopt the present coffee roasting processing methods for 
the well being of consumers. 
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0028. The processes of the present invention represent 
Significant departures from conventional production of 
roasted coffee products, where green beans are simply 
roasted and may or may not be quenched with water, 
whereas the end product of the present invention achieves a 
chemical profile of increased amounts of phenolic acids and 
other beneficial compounds which is different from existing 
roasted coffee brews. This new process yields more active, 
more bioavailable, and larger quantities of phenolic com 
pounds than those found in existing roasted coffee brewS. 
0029. Although the invention has been described with 
reference to specific embodiments, this description is not 
meant to be construed in a limited Sense. Various modifica 
tions of the disclosed embodiments, as well as alternative 
embodiments of the inventions will become apparent to 
perSons skilled in the art upon the reference to the descrip 
tion of the invention. It is, therefore, contemplated that the 
appended claims will cover Such modifications that fall 
within the scope of the invention. 
We claim: 

1. A method for enhancing polyphenolic acid content in 
post-processing beverage Substrates comprising the Steps of: 

Selecting a measure of beverage Substrate known to 
contain polyphenolic acids, 

immersing Said beverage Substrate in a pre-Soak liquid 
containing water; 

removing said beverage Substrate from said pre-soak 
liquid and roasting Said beverage Substrate; and 

quenching Said beverage Substrate after Said roasting with 
a portion of Said pre-Soak liquid. 

2. The method of claim 1 wherein said beverage substrate 
is coffee beans. 
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3. A method for enhancing polyphenolic acid content in 
post-processing beverage Substrates comprising the Steps of: 

Selecting a first measure of beverage Substrate known to 
contain polyphenolic acids, 

immersing Said first measure of beverage Substrate in a 
pre-Soak liquid containing water; 

collecting Said pre-Soak liquid after Said immersing, 
roasting a Second measure of a beverage Substrate; and 
quenching Said Second measure of beverage Substrate 

after Said roasting with a portion of Said pre-Soak 
liquid. 

4. The method of claim 2 wherein said first beverage 
Substrate comprises coffee beans 

5. The method of claim 2 wherein said second beverage 
Substrate comprises coffee beans. 

6. The method of claim 2 wherein said first beverage 
Substrate and Said Second beverage Substrate comprise cof 
fee beans. 

7. The method of claim 2 wherein said first beverage 
Substrate consists essentially of coffee beans 

8. The method of claim 2 wherein said second beverage 
Substrate consists essentially of coffee beans. 

9. The method of claim 2 wherein said first beverage 
Substrate and Said Second beverage Substrate consist essen 
tially of coffee beans. 

10. The method of claim 1 wherein said pre-soak liquid 
further comprises added water Soluble antioxidant based 
eXtract. 

11. The method of claim 2 wherein said pre-soak liquid 
further comprises added water Soluble antioxidant based 
eXtract. 


