When training you are beating your body up so it will adapt and become stronger. However during this process the body starts to break down especially if a recovery plan is not in place. 


It is very well accepted in the world of weightlifting and bodybuilding that of course, the diet and exercise program come first. For example, a typical serious ‘lifter’ will consume 4-7 meals per day, and keep track of what they are eating. Additionally, they follow a rigorous, well-planned exercise program that is designed for gaining strength and mass, while lowering the risk of injury and overtraining. However, there are several supplements that aid with recovery and the prevention of conditions such as Delayed Onset Muscle Soreness (DOMS). Instead of touching on the very basics such as whey protein, creatine, and glutamine however, I will introduce and discuss several less commonly known supplements, which are all highly effective.

What are the best supplements for recovery?


One of the most common intra and post workout recovery supplements right now are Branch Chain Amino Acids (BCAA’s). The BCAA’s consist of: L-Leucine, L-Isoleucine, and L-Valine. These are three of the amino acids that are found in normal protein structures, however in this form they are considered to be unbound. This increases the rate of absorption of amino acids, and allows the amino acids to be shuttled into the blood plasma. By taking the BCAA’s in particular, muscle catabolism (the breakdown of muscle) can be prevented quickly, especially for usage in high-volume cardio work.
For these, I recommend one of the following:

· Xtreme Formulation’s ICE

· MRM BCAA+G

· Optimum Nutrition BCAA 5000 powder

Another of the very new supplements to hit market popularity is actually a carbohydrate typically referred to as Waxy Maize Starch. First commercially produced in the 1940’s, WMS is almost 100% amylopectin, and unlike other products contains almost no amylose (making it more texturally stable) 1. There are a few unusual properties of WMS, one of which being the absorption of this carbohydrate. While most carbohydrates are passed to the intestinal tract and broken down to simple sugars for absorption, WMS passes directly through the gastric lining, without needing the gastric emptying for uptake. Additionally, WMS avoids the huge rollercoaster of an insulin ride (needed for the processing of carbohydrates) that is commonly associated with maltodextrin.
By the uptake of this high molecular weight carbohydrate so quickly, WMS is driven into the muscle cells and muscle glycogen is quickly replenished. In addition to providing more of a muscle fullness appearance, this allows the rebuilding and repair of muscle tissue to begin earlier, as the carbohydrates provide fuel for the body. My recommendation on bodybuilding.com for WMS would be Primaforce’s Carb Slam product, which is an unflavored WMS product with no added frills.
Briefly, a supplement that has made a splash in the endurance world is Beta-Alanine. This forms a di-peptide with L-Histidine, forming the compound Carnosine. Carnosine was first popularized by MAN Sports with the introduction of Clout and Body Octane, and after a couple years other companies have been coming into the market. Carnosine works by the reduction of H+ (hydrogen ions) forming in the blood plasma, which ordinarily will cause a drop in pH (acidic condition) 5. By reduction, Carnosine will essentially buffer the overall pH of the body, which delays the onset of fatigue and eventually, failure. In recovery, the stabilization of pH means a lower amount of potential damage to tissue and muscle, due to the changing conditions of the body.
One of the biggest misconceptions of Carnosine, largely spread by a few companies, is that Carnosine is not meant to buffer against Lactic Acid. Lactic Acid is actually a vital intermediary in the energy cycle, and reduction of such would be detrimental to performance. Unfortunately, one of the other problems largely plaguing Carnosine is under dosing, or high prices. Companies have been quick to create capped Beta-Alanine. While no less effective (and no more), capped Beta-Alanine is more expensive per gram, yet is both tasteless and dissolves completely.
Lastly, one of the most overlooked supplements out there is Citrulline Malate. Citrulline Malate is one of the most beneficial supplements for both weight lifting and cardio, yet is often overlooked by athletes, or horribly under dosed. Many products will contain only 1-2g of Citrulline Malate per serving to be used daily, whereas typical accepted values for dosing start at 5g per day, and only move up from there. One of the biggest benefits of Citrulline is that it helps to remove ammonia from the body. All exercise produces ammonia, which is toxic to the body and will impair performance through a workout 2. Citrulline however, will help reduce not only ammonia, but other potentially harmful byproducts of exercise. The story however, does not even end here!

Citrulline also works in recovery by enhancing the production of Adenosine Tri-Phosphate (ATP). Directly after working out when supplies are low, citrulline helps to bring those levels back to normal levels. If that wasn’t enough, properties such as: Malic Acid promoting Krebs Cycle, NO production, conversion to L-Arginine, and buffering against Lactic Acid buildup 2 are all known properties of Citrulline. To this day, citrulline remains one of my favorite supplements; however is one of the recovery and performance supplements that gets used the least.

What are the worst supplements for recovery?

It is harder to deal with supplements that don’t work, as the entire supplementation industry is built around rather vague science, and often the marketing runs away from any science, making outrageous claims about muscle and mass growth, and also about the instant recovery that a user will feel on their product. While there are a myriad of products that would fall under this category, it would take an entire book to begin debunking all of them. Instead, it would make more sense to consider some general supplements that are not known for recovery, or just have shaky science surrounding them.
The first off the bat is Nitric Oxide (NO). At this point in the game, consumers have seen just about every imaginable promise from NO producers: massive gains, ‘cut’ looks, super recovery, GH increases, etc. Unfortunately, much of these claims are based on selling more product, not through careful scientific consideration. For recovery, the standard argument given is that by increasing the vein size, it allows for higher blood flow to the muscle tissue, providing more nutrients. While in theory this sounds great, there is essentially no evidence to back up that this is actually valid. Since the movement of nutrients depends largely on active transport (moving against the nutrient gradient), it would seem more appropriate that an increase in transport activity leads to greater nutrient concentration, not simply moving the nutrients faster.

However, Nitric Oxide runs into one potential problem that may not only hinder recovery, it may also hinder performance in the gym. That is, Nitric Oxide has been long known to inhibit entry of Ca2+ into the mitochondria 3. Quoted from Karl-Franzens-University Graz:
“Nitric oxide (NO) is a key modulator of cellular Ca(2+) signalling and a determinant of mitochondrial function. Here, we demonstrate that NO governs capacitative Ca(2+) entry (CCE) into HEK293 cells by impairment of mitochondrial Ca(2+) handling.”


….

“Moreover, buffering of intracellular Ca(2+) by use of N,N'-[1,2-ethanediylbis(oxy-2,1-phenylene)] bis [N-[25-[(acetyloxy) methoxy]-2-oxoethyl]]-, bis[(acetyloxy)methyl] ester (BAPTA/AM) eliminated inhibition of CCE by NO, indicating that the observed inhibitory effects are based on an intracellular, Ca(2+) dependent-regulatory process. 6. Our data demonstrate that NO effectively inhibits CCE cells by cGMP-independent suppression of mitochondrial function. We suggest disruption of local Ca(2+) handling by mitochondria as a key mechanism of NO induced suppression of CCE.”

This means that by taking NO, the movement of calcium into the mitochondria (an absolutely necessary mineral) is impaired, and can decrease the performance of mitochondria. Mitochondria are essentially the powerhouse of energy, providing almost all energy required for humans to function. For the lifter, this can lead to decreased performance in the gym, and decreased recovery.
That said, one of the biggest problems of poor supplements come from under dosing. First, understand what is meant by a ‘proprietary blend.’ Essentially, this is a mix of ingredients that under FDA ruling, allows companies to have multiple compounds, but only release the total amount per serving of those compounds, not their individual amounts. However, proprietary blends must also be listed in descending order of how much they contain. When examining products, it is difficult to tell through some proprietary blends, but some of the simpler ones can be easily recognized for merely adding under dosed ingredients. These products can be identified that they will contribute far less to both performance and recovery, and money should be better spent on products that are effectively dosed.

What is a good daily/weekly plan for including those recovery products?

It is next to impossible to predict a daily or weekly plan to a generalized audience; however it is possible to give some reasonable ranges for certain supplements. That said, to really create a supplementation regime, more information is required such as: age, weight, diet, and goals. Then, a plan can be created around those, specific to the person. However, here are a few dosing tips for supplements:
· Creatine: 5g total creatine per day

· Beta-Alanine: 4-6g daily, split into 2g doses (2-3 doses daily)

· Citrulline Malate: 5-15g per day. Higher doses generally provide better results; however can be expensive as the dosage increases.

· Waxy Maize Starch: 50g or more post-workout, with a protein source such as whey

· Cordycep Strains: Follow product recommendations


Bonus: Have you used this plan in the past/present and what success did you have with it? Would you have changed anything?
At this point, I have used many non-hormonal products, and have a wide-ranging experience with some of the more popular ingredients even though I do not typically purchase the most popular products. Everything listed so far I have personally used at varying doses, and to date I am still a great believer in Citrulline Malate. By far, it is one of the most under-estimated substances available, yet does not receive the popularity that it deserves, because it is typically under dosed too badly to produce much more than a Nitric Oxide (‘pump’) effect. I encourage users interested in Citrulline Malate to do so, and try it out in the 6-10g range, to begin to fully experience the benefits of high dosing.
Overall, I have followed this sort of idea for a recovery stack, and it has delivered the expected results. It will never beat a good diet and training, however as supplements work, it does give the extra edge for training, while keeping the costs down. By using bulk powders, and low-margin, high quality companies, I have been able to keep my costs down for supplements.

Had I been able to change anything to date, it would have been my usage of Cordycep strains. I was fortunate enough to receive a supplement of Cordycep that was of high quality; however the product and my goals and training did not match up well. While the product performed as promised, my low volume, low cardio training did not allow the supplement to perform to max capacity. Read more about my experiences with this product: http://forum.bodybuilding.com/showthread.php?t=930475. It is necessary to choose supplements that best fit the goals and training plan, and in this instance I had not chosen the correct fit for my training.
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