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Starla Paulsen:
Welcome. Thank you so much for joining me. I am excited and honored to speak to you today about the future of flavor and nutritional bars. Welcome to the session, Achieving Flavor Wow In Nutritional Bars Utilizing Novel Spray Drying Technology.
First, let me introduce myself. My name is Starla Paulsen. I have a master's degree in food science and human nutrition with an emphasis in food microbiology from the University of Wyoming. Right out of graduate school, I worked for Kraft Foods in Glenview, Illinois, as a research scientist in cultures and enzymes. After that, I moved to a joint venture called [inaudible 00:00:43] Foods with Novartis Pharmaceutical and Quaker Oats. And at that position as a product developer and a commercialization specialist, my focus was developed products from the initial concept all the way through to the grocery store shelves.
From 2002 to 2011, I managed the applications department at Glambia Nutritionals. My department concentrated on the development of food products, containing nutritional ingredients, including protein, calcium, and flax. My group supported business development and sales teams all over the world, especially in North America, South America, and Asia. In 2011, I left Glambia to pursue working independently for specific clients. I specialize in formulation and troubleshooting with proteins of all types, especially in nutritional bars. Over the years, I have worked with nearly every major sports nutrition company, marketing company, and manufacturer of nutritional bars.
And now that you know a little bit about me, let's move on. Taste is everything. The commercial success of main nutritional bars, well, of any food really is directly linked to flavor. Consumer acceptance is driven by flavor quality. First day freshness is the desire. Every one wants their nutritional bar to taste the same on day 365, as it did on day one. That's a tall order. We need flavors to give us the rapid impact to help us perceive what the flavor is to tantalize our noses with a matching aroma. The flavor needs to be balanced and fully rounded and full with impact from the first bite to the last.
We desire no off flavors, minimum after tastes. And if my bar says it's blueberry cobbler, then it better smell and taste like blueberry cobbler. But does this really happen? Can you really find these? I'll bet many of you have tasted a protein bar that was good, but it wasn't the full experience. When you open that package, did you smell the strawberry? Did you really taste chocolate chip cookie dough or did you just know it was because it had chocolate chips in it?
If you look at a protein bar, it looks very simple. Just throw some fat in, some syrup, and a little protein together into a dough and dip into chocolate. Easy, right? Nutritional bars are extremely complex systems. Most are not baked, with very low water activity and high levels of protein. The protein component is the most reactive and it's what drives the overall texture and the overall flavor of the finished product. I've been masking protein bars for nearly 20 years. And I have made some great bars, but it's always been a quest of mine to figure out how to control the protein and flavor interactions.
The quality of proteins has changed dramatically over the years. Processing has been improved and we get all kinds of better tasting proteins. I can remember what the first whey proteins tasted like when they came off the line and they're far different today. There's also a lot of choices for different types of proteins, whey proteins, and milk proteins. But plant proteins have also expanded from just soy to pea, to rice and to hemp. And even some future proteins like canola. Yet even with all those choices, proteins are still made of amino acids and they're still reactive, so they can alter flavors. They can alter flavors in several ways. They impart their own flavor, such as dairy or beany. But we have to remember that proteins are reactive. They will interact and bind with ingredients in the bar system, including flavors. This can change the perception of that added flavor, or it can even make it seem to completely disappear.
Every type of protein brings their own type of flavor. And here are some of the most common off flavors that you'll get from those different protein sources. First, let's talk about plant proteins. In soy proteins, it's very common to find a beany, a green, which is a little bit like a grassy note, some cereal since it's a grain. And then you get some bitter after notes, depending on the processing. With pea protein, I always say it always tastes like a pea to me. It's earthy, grassy, nutty, savory, and sometimes has a grainy mouthfeel. Although some processing has smoothed that out quite a bit. Rice protein, if you get a really nice one can be pretty bland, but you can also get some off notes like rancid or smokey. And if it's not a highly processed one, it will have a green mouth feel.

So let's talk about some dairy proteins. Since these are extremely common in protein bars, especially sports nutrition. Whey protein concentrate has a grassy, almost like a hay note to it. Sometimes that cheesy note or dairy. And then you can also get this astringent mouthfeel from it. Whey protein isolates, because more of the fat is removed and more of the lactose is removed, is you get more of that cardboard taste. It's pretty flat. It's almost like, and this sounds really funny, but it sounds almost like you've licked a paper sack or eaten raw macaroni. You can also get wet dog after taste, cooked milk, cabbage, bitter, and you will also get that same astringency in your mouth.

Caseins, which is also milk proteins, have both the whey proteins and the casein [inaudible 00:06:20]. So it can almost taste like because it's been dried like stale milk, a little bit gluey, some cheesy, maybe some musty. And then there will usually be some sour notes that come through. And hydraulic states of any kind, whether it be a dairy protein or a plant protein, can be really bitter and also have astringency, but dairy hydrolysates have something really unique. They get this meaty brothy note. And if you've ever worked with one and tried to make a beverage or tried to make a bar with it, I always say you can always make something that's like a tropical chicken broth, which is not very pleasant.

One of the things that you will see and we've talked about it is that proteins can interact with flavor compounds. This slide highlights one of the most noticeable interactions. And you'll hear it common. It'll be people call in and say, I need more flavors or need a different flavor because my flavor just disappeared. So flavor fade is very common. If you look at this, it shows vanilla binding with dairy proteins. You'll see a changing concentration and either sodium caseinate or whey protein concentrate. And the intensity of the vanilla changes, the higher the protein, the less the intensity. And this will actually change over time too. And they can actually seem to disappear.

So a real life example of something other than a vanilla flavor is we've been working on a coffee flavor. I love coffee. I'm a big coffee drinker, and I love the full body aroma and the full body taste. We wanted to create a coffee bar. Well, we'd get this amazing flavor. It smells great. It tastes great. And then I tasted it again the next morning, absolutely gone, completely disappears, because that compound bound tightly to the dairy protein and you could not perceive it anymore. So with that particular flavor, we took it all the way back down to the molecular level and changed how it was structured and protected so that it wouldn't interact with the protein and created something amazing.

There are several challenges that you can run into with high protein bars. Flavoring these bars is no easy task. Typically, there have been no flavors that were created specifically to use in this system. So it's always been a challenge to select the appropriate flavors, to mineralize the interactions, and then find the actual proper level of flavor. You can either over flavor or under flavor or add too many flavors. Sometimes you got a little vanilla, a little of this, a little of that. Next thing you know, you have eight different flavors in there and it's crazy. So then you also are dealing with flavors interacting with flavors and changing over time.

Along those lines, you're also trying to create the desired intensity of the flavor and getting it to last through the shelf life. Those are tall, tall orders to achieve. So what are we going to do? What's been the tradition to fix these in the past? One of the most common things has been to try to mask the protein off notes, then build the characterizing flavor on top. However, just as with characterizing flavors, there have not been maskers created specifically for protein bars. Combining complimentary flavors can help. Screening proteins for the cleanest ones you can find and combining different proteins together can help. For example, whey proteins and soy protein flavors tend to compliment each other in the profiles and smooth each other out. However, after almost 20 years of trying that, I'm excited to tell you that we're actually changing the way flavors are made for bars.

Let's talk about this change. Zooming Low-Temperature Drying. This new type of dryer utilizes high speed physics and not heat, which preserves the taste and the aroma. I come from a traditional spray drying background, from doing proteins. And as you know, those are extremely high temperatures, 350 to 400 degrees Fahrenheit. There's no possible way that you could actually touch the dryer and it's very difficult to even be near them when they're running. But look at what the CoolZoom powder is. These are dried at temperatures of approximately 110 Fahrenheit, which means you can actually touch the dryer. It's very cool. Most of the time with the traditional spray dryers, you will create a loss of 30% or more of not only the flavor, but the aroma. The other thing that happens, especially with some of like the whey proteins is you create additional flavor compounds that come through. With the CoolZoom, because it's not at high heat, you retain all those flavors and all those aromas, which is amazing.

You'll also get a bigger micron size, which helps. And then the bulk density, you will actually get a low surface area and the flavors are completely compacted inside, but what does that mean? Well, let's take a look at it. This picture actually describes that better. So if you look at the one, that's the typical high heat spray dried powder, you can see that there's huge air pockets and that there is a very thin shell on the outside. So that means that when you put it into a system, those can down and you're going to interact with the different components. Proteins extremely reactive. So it's going to try really hard to get through that system. By looking at the cools in powder, you can actually see that it's got a thicker shell and it's fully distributed. So it's going to be extremely difficult for those interactions to happen at the same speed as they did with a spray dry powder, which means we preserve the full body flavor and the intense aromatics.

So let's talk about how we did this and what are the things that we've discovered. So in order to figure this out, we tested a really high protein basis, 20 grams of protein, one gram of sugar, and low fat. One of the things that we really figured out is that you should mask first, which flattens out the protein flavors and then flavor. This didn't always work though. We actually tried lots and lots and lots of different flavors, and we had to formulate the flavors differently to optimize their performance. Just because they had a dense concentration of flavor components and had a nice shell in their droplets didn't mean that they weren't susceptible to binding. For example, that coffee flavor that I was talking about earlier, it disappeared completely, but we went back to the molecular level, reformulated on how it was actually made before we spray dried it with the Cool Zooming and created something completely different.

So we utilized those findings to leverage the strength across all the different types of flavors. We've created flavors that are well encapsulated and highly concentrated, with usage levels that are very low, which creates this additional thing that we weren't expecting is that their usage rates are so low, which creates more room in a formulation for actives. And it also creates a cost savings. This was amazing. So I have to tell you, when I first started using these flavors, I almost gave up because I put them in traditional levels at about the 1% to 2%. And I thought these were the worst flavors ever, that we had failed at what we were trying to do, but I was like, okay, I'm going to try something different.

So I started backing down on the usage level and a little bit more, and then the flavors started to come through and then the aromas started to come through. So I really figured out that the usage rates are low because they're so intense and highly concentrated and protected. So they really come through much stronger. So this was an added benefit and I'm super excited about it.

So some of the things that we figured out is that using this Cool Zooming technology of the low temperature spray drying, we've increased our flavor performance in bars. So we have CoolZoom flavors that have better stability. They don't bind and disappear. They have full body aroma and taste. And as a consequence, lower usage rates. And then that actually means that we actually get less cost. So now, if I were there with you in person, we'd be doing a tasting. So I'm going to taste these with you anyway and really describe these to you so that you understand what this masking technology is about.

So let's start with the whey based. So here's a whey bar and we're going to smell it. It smells very typical, like a protein bar. It has those protein notes and a little bit bitter, not that pleasant. And so let's taste it. For me, this is a very common protein taste. I can't really taste the sweetness. I actually get some astringency and a little bit of bitter, and it's very kind of dairy based. So now let's taste the one that is masked. Oh, I can't even smell any protein. It actually has this sweet smell and almost a little bit of almond because these formulas have almond butter in them. So let's taste it.

I really don't taste any protein at all. What I really get is a sweet, almond flavor that comes through and it just makes it really flat. I'd be really excited to flavor this. Now, what about plant proteins? Does this work in plant proteins too? So let's taste those. Here's the plant based. This one smells very beany, very much like a pea. What does it taste like? As I said before, pea protein tastes like pea protein to me, and it would be very challenging to flavor this one. So what about the masked one? Surprisingly, I can't smell the pea, which makes me really excited to taste it.

Very flat, slightly sweet, no earthy notes, and no beany notes. Amazing. I really can't wait for you guys to try these. I also have some finished bars that I want you to look at because I want you to just imagine this raspberry bar that smells like raspberry and it tastes like raspberry. And then I have this vanilla latte bar, full body coffee, vanilla under notes, and a nice dairy. It smells like I'm in a coffee shop. And then one of my favorite bars that we have right now is this dirty chai. It's got this sweet and spicy note to it, this full body coffee under note, and not a single ounce of protein flavor. Super, super exciting. Thank you so much for spending today with me. I've really enjoyed telling you about this cool Zooming product and I'm super excited for you to try them. Thanks so much.
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