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The results of a deep-frying study conducted by 
Qualisoy in collaboration with Stratas Foods LLC 
demonstrated that they will. 

Reproducing the characteristically delicious color, texture, 
mouthfeel, and shelf-life of doughnuts fried in partially hydro-
genated oils (PHO) is not easy. In 2013, doughnuts topped Time 
magazine’s list of “The 7 foods that won’t be the same if trans 
fats are banned.” (http://healthland.time.com/2013/11/07/7-
foods-that-wont-be-the-same-if-trans-fats-are-banned/). 
Why?

Partial hydrogenation makes vegetable oil more stable 
during frying and storage, which extends both its frying and 
shelf life. PHO is also semi-solid at room temperature, so the 
oil is less likely to leach out, or “weep” at room temperature, 
as happens when doughnuts are fried in oils that are liquid at 
room temperature. Weeping produces doughnuts with an oily, 
soggy taste and mouthfeel. It can lead to inconsistent covering 
of sugar coatings and glazes (or runny frosting), and excessive 
weeping can result in greasy and stained packaging. 

EDIBLE APPLICATIONS

Can doughnuts survive 
PHO replacement?
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A cake doughnut deep-frying study performed earlier this 
year by Qualisoy in collaboration with Stratas Foods LLC com-
pared the performance of a typical PHO soybean doughnut 
shortening with a palm/soy blend, enzymatically interesteri-
fied (EIE) conventional soybean oil, and EIE high-oleic soybean 
oil. Because the fatty acid profile of EIE high oleic soybean oil 
is close to that of traditional PHO doughnut shortenings, the 
belief was that doughnuts fried in the interesterified high-oleic 
soybean oil would very closely resemble those fried in PHO 
(since interesterified oils are semi-solid at room temperature), 
and that its high content of oleic acid would give it stability 
similar to PHO during frying.

Sure enough, in Total Polar Materials (TPM) testing, the 
stability of EIE high-oleic soybean oil during frying was similar 
to PHO and significantly outperformed the other oils (Fig. 1). 

EIE high oleic soybean oil was also second only to PHO 
soybean oil when it came to weeping (Fig. 2), and doughnuts 
fried in EIE-high oleic soybean oil were closest to those fried 
in the PHO soybean oil in terms of color, mouthfeel, texture, 
structure, and uniformity (http://tinyurl.com/hn7awes).  

According to Frank Flider, an edible oils consultant for 
Qualisoy, the PHO soybean oil slightly outperformed the oth-
ers with respect to all measures, but “the small gap between 
EIE high oleic soybean oil and PHO soybean oil can be closed 
even further by optimizing the fatty acid profiles prior to inter-
esterification.” Ergo, Homer Simpson can continue to say, 
“Mmmmmm…doughnuts.” 

FIG. 1. Oil weeping is when oil leaches out of the doughnut, 
producing an oily taste and mouthfeel. 

FIG. 2. Total Polar Materials (TPM) measures oil fry life. The TPM 
percentage rises as the oil is used. Consequently, oils with a 
lower TPM rise and overall content have a longer fry life. 


