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Introduction:

eSunflower meal (SFM)is a by-product of the sunflower oil industry traditionally used as animal feed
that is rich in protein, fiber, essential amino acids, phenolic compounds, and minerals1.

*The predominant antioxidant phenolic compound is chlorogenic acid (CGA)2.

eChlorogenic acid esterase (CGA esterase), cleaves CGA into caffeic acid (CA) and quinicacid and can
influence the up-cycling of SFM in commercial applications3.

*CGA can influence both color and formation of advanced glycation end products (AGEs)4.
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Goal and Objectives:
Upcycling sunflower oil byproduct (SFM) using CGA esterase by
1. Creating a more visually appealing muffin

2. Creating a more nutritious muffin by lowering non-fluorescent AGEs

Workflow:

Sunflower Seeds----Sunflower Cakes---Batter Preparation---Baking---Cooling---Colorimetric Analysis---
Chromatographic Analysis---Lyophilization---Liquid Extraction---Reduction---Acid Hydrolysis---Clean-up---
LC-MS Analysis.

Browning Index and Hydroxycinnamic Acids (HCAs):
Table 1: Lightness and browning index (Bl) of muffins as a function of Chlorogenic acid (CGA) esterase
and % SFM.

Key Findings:
o CGA esterase increased CA by 864% in 12.5% SFM and 1742% in 50.0% SFM (Figure 1)
Figure 1: Chromatogram of muffin samples containing 12.5% and 50% SFM (n=2). Control samples () did
not contain the CGA esterase enzyme while () contained CGA esterase.
Table 2: Pearson Correlation coefficients between % SFM, protein, phenolic acids with browning index.
e Browning was highly correlated with % SFM which had higher caffeic acid and CGA content
e Soluble protein was highly correlated with CGA but not caffeic acid (Table 2)
CGA esterase increased CML values in 50% SFM
Figure 2: Extracted ion chromatograms (EIC) of samples containing 100% wheat flour and 50% SFM with
and without CGA esterase. Samples in left column represent Ne-(Carboxymethyl)lysine (CML) and
represent Ne-(Carboxyethyl)lysine (CEL)

Conclusion:
e Chlorogenic acid esterase decreased the browning index in all treatments of muffins



e Modifying the LC-MS method gradient may allow CML and CEL to elute later and limit possible
ionization from any salts present in samples
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