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Digestive Enzymes 

Enzymes are protein molecules that catalyze (i.e., increase the rates of) chemical reactions in our body. In a sense, enzymes are the 
physical molecules that transmit “life force energy” into the physical world. There are an estimated 50,000 different types of enzymes in 
the human body that do all the work required to keep our bodies functioning. Truly, life as we know it would not exist without enzymes. 

The human body produces a specific class of enzymes called digestive enzymes that assist with the digestion of the macronutrients in 
our food. Protease enzymes break down protein into amino acids, amylase enzymes break down carbohydrate/starch into sugars, and 
lipase enzymes break down fat into fatty acids. These three types of enzymes break down the majority of the common food groups, 
making the nutrients in our food available for absorption into our bloodstream. 

Digestive System 101 

When we chew our food, our body releases amylase and small amounts of lipase in our saliva to begin the process of digestion for fats 
and carbohydrates. These salivary enzymes are most active in the slightly alkaline pH of our saliva. When food reaches our stomach, 
these salivary enzymes are slowly deactivated as stomach acids are secreted. Our stomach secretes the protein digestive enzyme pepsin, 
active in the acidic environment of the stomach, to begin protein digestion. Food generally leaves our stomach in a liquefied state known 
as chyme and enters the small intestine. Here, our pancreas secretes bicarbonate fluid which neutralizes the acidic chyme, as well as 
secretes various proteases, amylases, and lipases that allow us to continue to digest proteins, carbohydrates, and fats in the pH neutral 
to slightly acidic environment of our intestinal tract. The final stages of digestion are accomplished by digestive enzymes secreted by our 
brush border epithelial cells and intestinal microbes.

The Need for Digestive Enzymes 

Raw (uncooked) foods contain food enzymes that can assist us in digesting our food. When you chew up a raw carrot, for example, the 
food enzymes are activated and help you digest the carrot, effectively reducing the number of digestive enzymes your body needs to 
secrete to accomplish proper digestion. When we cook food, however, all the food enzymes in the food are usually destroyed, and we 
must rely on our body’s ability to secrete adequate digestive enzymes to digest the food properly. 

There are a number of factors that may interfere with your body’s ability to produce adequate levels of digestive enzymes. As we age, 
our ability to secrete digestive enzymes decreases. This age-related decline in digestive enzyme secretion can be hastened by frequently 
chewing gum. Every time you use chewing gum, your body is fooled into thinking food is coming and the various digestive organs begin 
secreting digestive enzymes in response, slowly exhausting their ability to do so for your real meals. In addition, stress dramatically 
suppresses our body’s ability to secrete digestive enzymes, as the “fight or flight” adaptive response shunts our body’s energy away from 
things like the immune and digestive systems and into our muscles to help us escape perceived threats like saber-toothed tigers. In the 
modern world, this stress takes many forms which are more benign (e.g., exposure to electromagnetic radiation (wi-fi and cellphone), 
taking on more than we can handle, not sleeping well, an argument with a loved one) but equally as effective in suppressing digestive 
secretions. Your ability to secrete digestive juices will be severely compromised every time you eat in anything but a peaceful and calm 
state. Finally, a variety of inflammatory conditions that are common in western cultures can prevent secretion of adequate digestive 
enzymes, such as retroviruses, high heavy metal and neurotoxic chemical accumulation, Epstein-Barr virus, Lyme disease, mold toxins, 
parasites, thyroid disorders, candida overgrowth, gastritis, IBS, Crohn’s disease, celiac disease, food sensitivities, chronic fatigue, intestinal 
dysbiosis, and root canals. 

Consequences and Symptoms of Digestive Insufficiency 

When your body does not secrete enough digestive enzymes to digest your food adequately, the health of your GI tract, along with 
the rest of your body, is slowly compromised. Poor digestion leads to poor nutrient absorption and consequent nutritional deficiencies 
that affect your health. In addition, unfriendly microorganisms love to feed on undigested food. These unfriendly microbes slowly take 
over your GI tract when poor digestion is a frequent occurrence, leading to intestinal dysbiosis and all the problems that flow from 
this condition – IBS, colitis, Crohn’s disease, food allergies/sensitivities, leaky gut, autoimmune conditions, immune insufficiency, and liver 
toxicity. Some other signs that may indicate that your body is not secreting enough digestive enzymes include gas, bloating, acid reflux, 
feeling tired after meals, and constipation.
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Digestion Enhancement Enzymes

Digestion Enhancement Enzymes is a plant-based digestive enzyme blend containing 15 different enzymes to provide full-spectrum 
digestive support:

Protease1-3 A proteolytic enzyme which breaks down proteins into basic amino acids. It is derived by the fermentation of 
Aspergillus oryzae and Bacillus subtilus.

Amylase4-7 An enzyme which breaks down starch and other carbohydrates. Amylase is naturally excreted from the pancreas 
and saliva. Amylase is a primary salivary enzyme that breaks down long chains of sugars attached to each other to release 
maltose sugar molecules. It is due to the presence of salivary amylase that foods high in starch (breads and grains, starchy 
vegetables, beans and other legumes) will taste sweet when chewed. Thus the adage to chew your liquids and to drink your 
food, i.e., anything but water (like vegetable juices, smoothies, teas) should be moved around in the mouth so that the saliva has a 
chance to mix with it, and chew your food until it is a liquid before it is swallowed. Pancreatic amylase secreted by the pancreas is 
responsible for aiding the G.I. tract in breaking down food molecules into usable energy that can be used and stored by the body. 
It is derived by the fermentation of Aspergillus oryzae.

Acid Specific Protease8,9 A proteolytic enzyme, which can still function in the highly acidic environment of the stomach, 
that is capable of digesting a broad range of proteins into amino acids; protease is responsible for digesting the bulk of ingested 
proteins and is one of the three enzymes found in our body’s natural pancreatic juices. Digestion Enhancement Enzymes contain 
a blend of proteases to broaden the pH range of the product. It is derived by the fermentation of Aspergillus niger.

Glucoamylase10 Like amylase, glucoamylase converts starch into energy but is most active in a highly acidic environment. 
Glucoamylase promotes the complete digestion of both polysaccharides and oligosaccharides, which comprise starches. (“Poly” 
refers to many carbohydrates and “oligo” means less carbohydrates.) This is accomplished by breaking the bonds between 
the carbohydrate chains that form the aforementioned saccharides as well as dissolving the glycosidic bond at the end of the 
chain in order to release glucose. The ability to degrade starches both between and at the end of carbohydrate chains makes 
glucoamylase particularly beneficial. This results in the total digestion of carbs that are then released in a form of energy your 
body can actually use – glucose. The inclusion of this component allows for many carbohydrates to be broken down prior to 
exiting the stomach. It is derived by the fermentation of Aspergillus oryzae.

Cellulase11-13 An enzyme that digests cellulose (fiber), a complex carbohydrate, which is the basic primary structural 
component of plant cell walls. Most animals (including humans) do not produce cellulase naturally so cellulase allows better 
digestion and absorption of the nutrients inside the cells of vegetables and fruits. It is derived by the fermentation of Trichoderma 
longibrachiatum.

Peptidase (Dipeptidyl peptidase (DPP-IV)14,15 Peptidase, a proteolytic enzyme, is primarily responsible for the 
breakdown of gluten, the main protein found in wheat, rye and barley. There are actually many types of peptidases but dipeptidyl 
peptidase (DPP-IV) is especially proficient at breaking down gluten and casein in the small intestines. DPP-IV is produced by the 
pancreas; however, supplementation of this enzyme can help to ensure the decomposition of certain proteins into its constituent 
amino acids if the body’s natural levels are inadequate to break them down completely. 

Proper digestion of proteins like gluten and casein is crucial in today’s standard American diet as it can cause so much inflammation, 
but many are finding that what is best for them is to avoid consumption of those proteins entirely. It is derived by the fermentation 
of Aspergillus oryzae.

Lactase (non-dairy)17-20 Responsible for the hydrolysis (breaking down) of the milk sugar lactose into glucose and galactose. Inactivity 
of the lactase enzyme affects 75% of the world’s population, resulting in lactose intolerance.16 It is derived by the fermentation of 
Aspergillus oryzae.

Lipase21-24 This enzyme triggers the breakdown of fat into fatty acids. Lipase is the third enzyme that is found in our body’s 
natural pancreatic juices along with protease and amylase. It is derived by the fermentation of Candida rugosa.

Alpha-galactosidase25 This is the primary enzyme used in popular gas-relief products; alpha-galactosidase is an enzyme 
responsible for breaking down complex carbohydrates into simple sugars and breaking down nondigestible sugars. This allows for 
certain foods such as beans and other legumes, cruciferous vegetables, and grains to be more easily digested as those foods can be 
resistant to amylase and thus have a tendency to promote gas. It is derived by the fermentation of Aspergillus niger.

Pectinase26,27 Breaks down pectin. Pectin is a type of fiber that is a structural part of the cell wall in fruits and vegetables. Pectinase 
is an enzyme, along with cellulase and hemicellulase, that assists with the digestion of celluloses found in plant-based foods, which 
can increase their nutritional value. It is also known to improve prebiotic activity from the foods we eat which provides nutrients to 
probiotic microorganisms within our gut. It is derived by the fermentation of Aspergillus niger.
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Bromelain28-32 A proteolytic enzyme (protease) that targets the long chain polypeptides of proteins, breaking them down 
into shorter chain peptides, which are then able to be broken down further by other enzymes. It is derived from non-GMO 
pineapple (Ananas comosus).

Papain33-35 A protease (proteolytic enzyme) which hydrolyzes protein peptides into basic amino acids. It is derived from non-
GMO papaya (Carica papaya).

Hemicellulase36,37 Breaks down hemicellulose, a type of polysaccharide that is more complex than simple sugar and present 
along with cellulose in all plant cell walls. Hemicellulase has a profound ability to target yeast breaking down its cell walls and slimy 
antimicrobial-resistant layer called biofilm. It is derived by the fermentation of Aspergillus niger.

Invertase38-41 Invertase is a carbohydrate-digesting enzyme that breaks sucrose (found in fruits, vegetables, and some grains) 
into its two primary component parts, fructose and glucose. When used either alone or in conjunction with other enzymes, 
invertase enhances the overall digestion of many carbohydrates, but specifically sucrose. Invertase has an ability to hydrolyze the 
bond between fructose and glucose in fruits. This makes it a vital part of the digestion of complex sugars into glucose, which is a 
primary source of fuel for the human body. As we age, we have less access to this natural enzyme, resulting in a reduced ability to 
break down sugar… it therefore is helpful for the older population to maintain proper digestion and assist in reducing symptoms 
of the natural aging process. It is derived by the fermentation of Saccharomyces cerevisiae.

Xylanase42-44 An enzyme which breaks down a specific type of plant fiber called xylan. When broken down, this turns into 
xylose, a simple sugar that the body can use for energy. The consumption of healthy, fiber-rich whole foods is only as beneficial as 
the extent to which they are digested. Here are two reasons why:

• Undigested fiber can accumulate in the digestive tract, causing indigestion, bloating, gas, and abdominal pain.
• Improperly digested fiber impacts the amount of bioavailable nutrients that your body can use for energy.

As you can see, the health benefits of dietary fiber are lost unless key enzymes like xylanase are added to the diet. In fact, 
people who experience frequent digestive problems after eating vegetables, legumes, and grains may have low levels of xylanase. 
Additionally, the beneficial bacteria in the body can only produce so much xylanase, making supplementation of this enzyme a key 
component in optimal digestion and well-being.

Xylanase helps your body to thoroughly digest the fiber you consume both by breaking it down into bioavailable nutrients and 
by stimulating other enzymes to finish the job before it builds up and causes health problems. When xylanase is in short supply, 
complex carbohydrates are only partially broken down, which leads to carb-buildup that may cause excess gas, bloating, and other 
digestive complaints. Furthermore, improper digestion hinders the release of essential nutrients into the bloodstream. In short, 
xylanase stimulates the activity of other enzymes that work together to release all of the nutrients from food into simple sugars 
that the body can use. It is derived by the fermentation of Trichoderma longibrachiatum.

Digestion Enhancement Enzymes vs. Animal-Based Pancreatic Enzymes 

Pancreatic enzymes (e.g., pancreatin, trypsin, chymotrypsin) are typically extracted from pig, lamb, or ox pancreas, and they are only 
functional in a pH which is slightly acidic to strongly alkaline (e.g., 6.5 to 9.0). These enzymes are permanently deactivated by the low 
pH values found in a healthy human stomach, so must be enterically coated (treated with a material that will not dissolve in stomach 
acid) to survive the journey to our small intestine, where the enteric coating will dissolve in a more alkaline pH, and the enzymes will 
finally be able to function. Therefore, pancreatic enzymes will only be able to work in our small intestine and then only if our pancreas 
is functioning properly – able to release enough bicarbonate solution to neutralize the acidic chyme entering the small intestine from 
the stomach, thus producing the necessary neutral pH. Contrast this with the plant-based enzymes in Digestion Enhancement Enzymes, 
which are functional in a much broader pH range (e.g., 2.0 to 9.0) and can be active from the time the food is swallowed all the way 
through the GI tract. Consequently, Digestion Enhancement Enzymes are significantly more effective than pancreatic enzymes for 
supporting digestion and are the superior choice for your money. 

Effectiveness and Affordability

Many other plant-based enzymes contain exotic enzymes that digest obscure nutrients, which may or may not even be present in your 
food. These enzymes serve to dramatically increase the price of the supplement, without a significant increase in the overall digestive 
support provided. Also, other plant-based enzymes are often concentrated into extremely high potency. Note that once your meal is 
digested properly, extra enzymes only serve to increase the price of the supplement, without significantly improving the digestion of 
your food. Digestion Enhancement Enzymes provides more than enough enzymes to digest your food adequately, without the high 
levels of extra enzymes that would excessively drive up the price of the product. HealthForce always strives to provide the best balance 
between effectiveness and affordability.

By combining a variety of digestive enzymes, such as cellulases, xylanases, amylases, pectinases, proteases, lipases, invertases, hemicellulases, 
and lactases ultimately results in the creation of a super efficacious enzyme supplement that supports the body’s own enzyme 
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expression systems for enhancing nutrient utilization. These enzymes were carefully selected to address the needs of those consuming 
a diet that is high in natural plant fibers, fruit sugars, healthy fats, and clean proteins. A higher than average dose may be necessary 
when consuming foods that typically cause distress. The enzymes within Digestion Enhancement Enzymes are safe and well tolerated. 
Digestion Enhancement Enzymes has been carefully crafted to support healthy and comfortable digestion and is the only digestive aid 
you will ever need!*

Suggested Use: 2–4 capsules per cooked food meal or snack, depending on content and volume of meal. Ideally, take with the first 
bites of meal/snack.

Suggested Adjuncts: A whole-food organic, diet with emphasis on high-water-content fresh, raw/live foods and cultured vegetables; 
naturally structured water, Vitamineral Green™ and Vitamineral Earth™, Liver Rescue™, Shilajit Supreme™, Integrity Extracts™ 
Schisandra, MycoForce™, SCRAM™, Intestinal Drawing Formula™, exercise (try rebounding) and dancing, fresh air (get lots of plants), 
Earthing, plenty of safe sun exposure, adequate sleep/rest in a low-EMF environment, quieting the mind and getting heart-centered, 
relaxation and spirit nurturing practices, going to your happy place, and everything else healthful.   

“Mother Nature has put miraculous healing plants on this Earth for us to benefit 
from. I am honored and deeply driven to uncover the greatest potential benefits 

from these elements, and to assemble these gifts from nature into products that help 
people to heal and to realize their full potential.” 

Dr. Jameth Sheridan – Naturopath and Hard-Core Herbal Medicine Researcher

Other Ingredients: MCT Oil, Tapioca Starch, VeganCaps 
(hypromellose)
∞ TruGanic™

Supplement Facts
Serving Size: 4 VeganCaps™ (1.3g)

Amount Per Serving %Daily Value 

Digestive Enzyme Blend 1,300 mg †
• Proteases∞ (50,500 HUT) • Amylase∞ (8,000 DU)  
• Acid Stable Protease∞ (220 SAPU) • Glucoamylase∞ 
(40 AGU) • Cellulase∞ (2,000 CU) • Peptidase∞ (100 
DPPIV) • Lactase∞ (800 ALU) • Lipase∞ (2,000 FIP) 
• Alpha-galactosidase∞ (180 GaIU) • Pectinase∞ (40 
endo-PGU) • Bromelain∞ (132,000 PU) • Papain∞ 
(168,000 PU) • Hemicellulase∞ (2,000 HCU)  
• Invertase∞ (400 SU) • Xylanase∞ (500 XU)

† Daily Value not established.



COMPASSION • INTEGRITY • EXCELLENCE HealthForce SuperFoods®
healthforcesuperfoods.com   (800)748-6229

References
1 López-Otín, Carlos, and Judith S. Bond. “Proteases: Multifunctional Enzymes in Life and Disease.” Journal of 

Biological Chemistry, vol. 283, no. 45, 2008, pp. 30433–30437., doi:10.1074/jbc.r800035200.

2 Antalis, Toni M, et al. “Mechanisms of Disease: Protease Functions in Intestinal Mucosal Pathobiology.” Nature 
Clinical Practice Gastroenterology & Hepatology, vol. 4, no. 7, 2007, pp. 393–402., doi:10.1038/ncpgas-
thep0846.

3 Spaendonk, Hanne Van, et al. “Regulation of Intestinal Permeability: The Role of Proteases.” World Journal of 
Gastroenterology, vol. 23, no. 12, 2017, p. 2106., doi:10.3748/wjg.v23.i12.2106.

4 Souza, Paula Monteiro De, and Pérola De Oliveira E Magalhães. “Application of Microbial α-Amylase in Indus-
try - A Review.” Brazilian Journal of Microbiology, vol. 41, no. 4, 2010, pp. 850–861., doi:10.1590/s1517-
83822010000400004.

5 Li, Hongyan, et al. “Impact of α-Amylase Combined with Hydrochloric Acid Hydrolysis on Structure and Diges-
tion of Waxy Rice Starch.” International Journal of Biological Macromolecules, vol. 55, 2013, pp. 276–281., 
doi:10.1016/j.ijbiomac.2013.01.021.

6 Warren, Frederick J., et al. “The Interplay of α-Amylase and Amyloglucosidase Activities on the Digestion of 
Starch in In Vitro Enzymic Systems.” Carbohydrate Polymers, vol. 117, 2015, pp. 192–200., doi:10.1016/j.carb-
pol.2014.09.043.

7 Robbers, Kristina, et al. “Effects of Abomasally Infused Amylase and Increasing Amounts of Corn Starch on 
Fecal Excretion of Starch, Total and Microbial Nitrogen, and Volatile Fatty Acids in heifers1.” Journal of Animal 
Science, vol. 97, no. 9, 2019, pp. 3984–3993., doi:10.1093/jas/skz243.

8 Barrett, Alan J. “Proteases.” Current Protocols in Protein Science, vol. 21, no. 1, 2000, pp. 21.1.1-21.1.112., doi: 
10.1002/0471140864.ps2101s21.

9 Verhamme, Ingrid M., et al. “Proteases: Pivot Points in Functional Proteomics.” Functional Proteomics Meth-
ods in Molecular Biology, 2018, pp. 313–392., doi:10.1007/978-1-4939-8814-3_20.

10 Watanabe, Daiki, and Masanobu Wada. “Effects of Reduced Muscle Glycogen on Excitation–Contraction Cou-
pling in Rat Fast-Twitch Muscle: a Glycogen Removal Study.” Journal of Muscle Research and Cell Motility, 
2019, doi:10.1007/s10974-019-09524-y.

11 Lynd, L. R., et al. “Microbial Cellulose Utilization: Fundamentals and Biotechnology.” Microbiology and Molecu-
lar Biology Reviews, vol. 66, no. 4, 2002, pp. 739–739., doi:10.1128/mmbr.66.4.739.2002.

12 Bhat, M.k., and S. Bhat. “Cellulose Degrading Enzymes and Their Potential Industrial Applications.” Biotechnol-
ogy Advances, vol. 15, no. 3-4, 1997, pp. 583–620., doi:10.1016/s0734-9750(97)00006-2.

13 Loiselle, Melanie, and Kimberly W. Anderson. “The Use of Cellulase in Inhibiting Biofilm Formation from 
Organisms Commonly Found on Medical Implants.” Biofouling, vol. 19, no. 2, 2003, pp. 77–85., doi:10.1080/0
892701021000030142.

https://doi.org/10.1074/jbc.R800035200
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3049113/
https://doi.org/10.3748/wjg.v23.i12.2106
http://dx.doi.org/10.1590/S1517-83822010000400004
http://dx.doi.org/10.1590/S1517-83822010000400004
https://doi.org/10.1016/j.ijbiomac.2013.01.021
https://doi.org/10.1016/j.ijbiomac.2013.01.021
https://doi.org/10.1016/j.carbpol.2014.09.043
https://doi.org/10.1016/j.carbpol.2014.09.043
https://doi.org/10.1093/jas/skz243
https://doi.org/10.1093/jas/skz243
https://doi.org/10.1002/0471140864.ps2101s21
https://doi.org/10.1007/978-1-4939-8814-3_20
https://doi.org/10.1007/s10974-019-09524-y
https://doi.org/10.1007/s10974-019-09524-y
https://pubag.nal.usda.gov/download/13843/PDF
https://sistemas.eel.usp.br/docentes/arquivos/427823/PBI5214/celulase.pdf
https://doi.org/10.1080/0892701021000030142
https://doi.org/10.1080/0892701021000030142


COMPASSION • INTEGRITY • EXCELLENCE HealthForce SuperFoods®
healthforcesuperfoods.com   (800)748-6229

14 Mentlein, Rolf. “Dipeptidyl-Peptidase IV (CD26)-Role in the Inactivation of Regulatory Peptides.” Regulatory 
Peptides, vol. 85, no. 1, 1999, pp. 9–24., doi:10.1016/s0167-0115(99)00089-0.

15 Mentlein, Rolf, et al. “Proteolytic Processing of Neuropeptide Y and Peptide YY by Dipeptidyl Peptidase IV.” 
Regulatory Peptides, vol. 49, no. 2, 1993, pp. 133–144., doi:10.1016/0167-0115(93)90435-b.

16 Shrestha, et al. “Evaluation of Milk and Lactose Sensitivity in Lactase Non-Persistence Genotypes.” Proceed-
ings, vol. 8, no. 1, 2019, p. 21., doi:10.3390/proceedings2019008021.

17 Stourman, Nina, and Jennifer Moore. “Analysis of Lactase in Lactose Intolerance Supplements.” Biochemistry 
and Molecular Biology Education, vol. 46, no. 6, 2018, pp. 652–662., doi:10.1002/bmb.21185.

18 Ferreira-Lazarte, Alvaro, et al. “Application of a Commercial Digestive Supplement Formulated with Enzymes 
and Probiotics in Lactase Non-Persistence Management.” Food & Function, vol. 9, no. 9, 2018, pp. 4642–4650., 
doi:10.1039/c8fo01091a.

19 Ianiro, Gianluca, et al. “Digestive Enzyme Supplementation in Gastrointestinal Diseases.” Current Drug Metab-
olism, vol. 17, no. 2, 2016, pp. 187–193., doi:10.2174/138920021702160114150137.

20 Gambelli, Loretta. “Milk and Its Sugar-Lactose: A Picture of Evaluation Methodologies.” Beverages, vol. 3, no. 
4, 2017, p. 35., doi:10.3390/beverages3030035.

21 Levine, Max E, et al. “Lipase Supplementation before a High-Fat Meal Reduces Perceptions of Fullness in 
Healthy Subjects.” Gut and Liver, vol. 9, no. 4, 2015, p. 464., doi:10.5009/gnl14005.

22 Fredrikzon, B O, and Lars Bläckberg. “Lingual Lipase. an Important Lipase in the Digestion of Dietary Lipids in 
Cystic Fibrosis?” Pediatric Research, vol. 14, no. 12, 1980, pp. 1387–1390., doi:10.1203/00006450-198012000-
00026.

23 Fink, Carol S, et al. “Fat Digestion in the Stomach: Stability of Lingual Lipase in the Gastric Environment.” Pedi-
atric Research, vol. 18, no. 3, 1984, pp. 248–254., doi:10.1203/00006450-198403000-00006.

24 Ameis, Detlev, and Heiner Greten. “Lipoprotein Lipase and Lysosomal Acid Lipase: Two Key Enzymes of Lipid 
Metabolism.” Esterases, Lipases, and Phospholipases, 1994, pp. 121–128., doi:10.1007/978-1-4899-0993-
0_15.

25 Stefano, Michele Di, et al. “The Effect of Oral α-Galactosidase on Intestinal Gas Production and Gas-Related 
Symptoms.” Digestive Diseases and Sciences, vol. 52, no. 1, 2006, pp. 78–83., doi:10.1007/s10620-006-9296-9.

26 Selinger, L.b., et al. “The Rumen: A Unique Source of Enzymes for Enhancing Livestock Production.” Anaerobe, 
vol. 2, no. 5, 1996, pp. 263–284., doi:10.1006/anae.1996.0036.

27 Baran, M., and V. Kmeť. “Effect of Pectinase on Rumen Fermentation in Sheep and Lambs.” Archiv Für Tier-
ernaehrung, vol. 37, no. 7-8, 1987, pp. 643–649., doi:10.1080/17450398709425379.

28 Pavan, Rajendra, et al. “Properties and Therapeutic Application of Bromelain: A Review.” Biotechnology 
Research International, vol. 2012, 2012, pp. 1–6., doi:10.1155/2012/976203.

https://doi.org/10.1016/S0167-0115(99)00089-0
https://doi.org/10.1016/0167-0115(93)90435-B
https://doi.org/10.3390/proceedings2019008021
https://doi.org/10.1002/bmb.21185
https://doi.org/10.1039/C8FO01091A
https://doi.org/10.1039/C8FO01091A
https://doi.org/10.2174/138920021702160114150137
https://doi.org/10.3390/beverages3030035
https://doi.org/10.5009/gnl14005
https://doi.org/10.5009/gnl14005
https://doi.org/10.1203/00006450-198012000-00026
https://doi.org/10.1203/00006450-198012000-00026
https://doi.org/10.1203/00006450-198403000-00006
https://doi.org/10.1007/978-1-4899-0993-0_15
https://doi.org/10.1007/978-1-4899-0993-0_15
https://doi.org/10.1007/s10620-006-9296-9
https://doi.org/10.1007/s10620-006-9296-9
https://doi.org/10.1006/anae.1996.0036
https://doi.org/10.1080/17450398709425379
http://dx.doi.org/10.1155/2012/976203


COMPASSION • INTEGRITY • EXCELLENCE HealthForce SuperFoods®
healthforcesuperfoods.com   (800)748-6229

29 Manzoor, Zoya, et al. “Bromelain: Methods of Extraction, Purification and Therapeutic Applications.” Brazilian 
Archives of Biology and Technology, vol. 59, 2016, doi:10.1590/1678-4324-2016150010.

30 Rathnavelu, Vidhya, et al. “Potential Role of Bromelain in Clinical and Therapeutic Applications.” Biomedical 
Reports, vol. 5, no. 3, 2016, pp. 283–288., doi:10.3892/br.2016.720. 

31 Golezar, Samira. “Ananas comosus Effect on Perineal Pain and Wound Healing After Episiotomy: A Random-
ized Double-Blind Placebo-Controlled Clinical Trial.” Iranian Red Crescent Medical Journal, vol. 18, no. 3, 
2016, doi:10.5812/ircmj.21019.

32 Chandler, D. S., and T. L. Mynott. “Bromelain Protects Piglets from Diarrhoea Caused by Oral Challenge 
with K88 Positive Enterotoxigenic Escherichia coli.” Gut, vol. 43, no. 2, 1998, pp. 196–202., doi:10.1136/
gut.43.2.196.

33 Amri, Ezekiel, and Florence Mamboya. “Papain, A Plant Enzyme of Biological Importance: A Review.” American 
Journal of Biochemistry and Biotechnology, vol. 8, no. 2, 2012, pp. 99–104., doi:10.3844/ajbbsp.2012.99.104. 

34 Pandey, Saurabh, et al. “Anti-Inflammatory and Immunomodulatory Properties of Carica papaya.” Journal of 
Immunotoxicology, vol. 13, no. 4, 2016, pp. 590–602., doi:10.3109/1547691x.2016.1149528. 

35 Manosroi, Aranya, et al. “Antioxidant and Gelatinolytic Activities of Papain from Papaya Latex and Bromelain 
from Pineapple Fruits.” Chiang Mai Journal of Science, vol. 41, no. 3, 2014, pp. 635-648., available at  https://
pdfs.semanticscholar.org/5f22/f7f1c909c2fdae80cd7d5f41f19ab7b5bd4a.pdf. 

36 Joshi, Sadhana, and Vaishali Agte. “Digestibility of Dietary Fiber Components in Vegetarian Men.” Plant Foods 
for Human Nutrition, vol. 48, no. 1, 1995, pp. 39–44., doi:10.1007/bf01089198.

37 Pârvu, Monica. “Research on the Action of Bacterial Hemicellulase on the Barley-based Diets Used in Poultry 
Feeding.” Archiva Zootechnica, vol. 4, 1996, p. 45, available at https://www.ibna.ro/arhiva/AZ%204/AZ%20
4_05%20Monica%20Parvu.pdf.

38 Ozcan, Ozge, et al. “The Effect of Invertase Concentration on Quality Parameters of Fondant.” Journal of Food 
Science and Technology, vol. 56, no. 9, 2019, pp. 4242–4250., doi:10.1007/s13197-019-03894-4.

39 Wan, Hongjian, et al. “Evolution of Sucrose Metabolism: The Dichotomy of Invertases and Beyond.” Trends in 
Plant Science, vol. 23, no. 2, 2018, pp. 163–177., doi:10.1016/j.tplants.2017.11.001.

40 Roitsch, Thomas, and Mari-Cruz González. “Function and Regulation of Plant Invertases: Sweet Sensations.” 
Trends in Plant Science, vol. 9, no. 12, 2004, pp. 606–613., doi:10.1016/j.tplants.2004.10.009.

41 Auden, Harold Allden, and Edward Romer Dawson. “The Hydrolysis of Concentrated Sugar Solutions by Inver-
tase.” Biochemical Journal, vol. 25, no. 6, 1931, pp. 1909–1916., doi:10.1042/bj0251909.

42 Zhang, M., et al. “Xylan Utilization in Human Gut Commensal Bacteria Is Orchestrated by Unique Modular 
Organization of Polysaccharide-Degrading Enzymes.” Proceedings of the National Academy of Sciences, vol. 
111, no. 35, 2014, doi:10.1073/pnas.1406156111.

http://dx.doi.org/10.1590/1678-4324-2016150010
https://doi.org/10.3892/br.2016.720
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4884440/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4884440/
https://gut.bmj.com/content/43/2/196.long
https://gut.bmj.com/content/43/2/196.long
https://thescipub.com/pdf/10.3844/ajbbsp.2012.99.104
https://doi.org/10.3109/1547691X.2016.1149528
https://pdfs.semanticscholar.org/5f22/f7f1c909c2fdae80cd7d5f41f19ab7b5bd4a.pdf
https://pdfs.semanticscholar.org/5f22/f7f1c909c2fdae80cd7d5f41f19ab7b5bd4a.pdf
https://doi.org/10.1007/BF01089198
https://www.ibna.ro/arhiva/AZ%204/AZ%204_05%20Monica%20Parvu.pdf
https://www.ibna.ro/arhiva/AZ%204/AZ%204_05%20Monica%20Parvu.pdf
https://doi.org/10.1007/s13197-019-03894-4
https://doi.org/10.1016/j.tplants.2017.11.001
https://doi.org/10.1016/j.tplants.2004.10.009
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1260825/pdf/biochemj01117-0072.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1260825/pdf/biochemj01117-0072.pdf
https://doi.org/10.1073/pnas.1406156111
https://doi.org/10.1073/pnas.1406156111


COMPASSION • INTEGRITY • EXCELLENCE HealthForce SuperFoods®
healthforcesuperfoods.com   (800)748-6229

43 Despres, Jordane, et al. “Xylan Degradation by the Human Gut Bacteroides Xylanisolvens XB1AT Involves 
Two Distinct Gene Clusters That Are Linked at the Transcriptional Level.” BMC Genomics, vol. 17, no. 1, 2016, 
doi:10.1186/s12864-016-2680-8.

44 Aachary, Ayyappan Appukuttan, and Siddalingaiya Gurudutt Prapulla. “Xylooligosaccharides (XOS) as an 
Emerging Prebiotic: Microbial Synthesis, Utilization, Structural Characterization, Bioactive Properties, and 
Applications.” Comprehensive Reviews in Food Science and Food Safety, vol. 10, no. 1, 2010, pp. 2–16., 
doi:10.1111/j.1541-4337.2010.00135.x.

Additional Resources

Research: Pineapple Enzyme Kills Cancer Without Killing You 
https://www.greenmedinfo.com/blog/research-pineapple-enzyme-kills-cancer-without-killing-you

The Role of Enzyme Supplementation in Digestive Disorders 
http://www.altmedrev.com/archive/publications/13/4/307.pdf

Proteolytic Enzyme 
https://www.britannica.com/science/proteolytic-enzyme

Protein Digestion and Absorption Process 
https://study.com/academy/lesson/protein-digestion-and-absorption-process.html

Your Digestive System & How it Works 
https://www.niddk.nih.gov/health-information/digestive-diseases/digestive-system-how-it-works
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