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Formation of Smilax glabra starch-fatty acid complexes and their
application in Pickering emulsions

WU Ling-ling"?, SU Ya-ya’, XUE Yu-ye’, WANG Nan*, YUAN Hai-long™

(1. College of Life Sciences, Northwest University, Xi'an 710069, China; 2. Department of Pharmacy, Air Force
Medical Center, PLA, Air Force Medical University, Beijing 100142, China)

Abstract: Natural starch granules exhibit limited stability in Pickering emulsions due to their strong surface
hydrophilicity. In this study, debranched Smilax glabra starch was used as a matrix to prepare starch-fatty acid
complexes (SGS-LA, SGS-LOA, and SGS-SA) by complexation with lauric acid (LA), linoleic acid (LOA), and
stearic acid (SA), respectively. Their physicochemical properties and emulsification performance were systemati-
cally evaluated. Scanning electron microscopy, Fourier transform infrared spectroscopy, and X-ray diffraction
analyses indicated that these complexes formed V-type crystalline structure through non-covalent interactions.
Among them, SGS-LA exhibited the highest complex index (46.07%), with an average particle size of 114.30 pm
and a contact angle of 68.71°. In the Pickering emulsions system, SGS-LA demonstrated the best emulsifying
performance. Under the conditions of 80% oil phase volume fraction and 2% particle concentration, the emulsion
stabilized by SGS-LA had the smallest droplet size (approximately 10 um) and the highest emulsification index
(82.87%). Environmental stability evaluation further revealed that neutral pH and low ionic strength (0-25 mmol-L™")
were conducive to emulsion stability. This study demonstrates that short-chain fatty acids facilitate the formation of

starch-fatty acid complexes with small particle size and good emulsification performance, while also highlighting
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the important influence of environmental conditions on emulsion stability. These findings provide new insights for

developing sustainable natural emulsifiers.
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Figure 1 Structural characterizations of SGS, SGS-LA, SGS-LOA, and SGS-SA. A: Scanning electron microscope (SEM) images at 500 x

magnification; B: Fourier transform infrared (FTIR) spectra; C: X-ray diffraction (XRD); D: Contact angle. SGS: Smilax glabra starch; SGS-

LA: Starch-lauric acid complex; SGS-LOA: Starch-linoleic acid complex; SGS-SA: Starch-stearic acid complex
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Table 1 Complex index (CI), rapidly digestible starch (RDS), slowly digestible starch (SDS), resistant starch (RS) of SGS-LA, SGS-LOA,

SGS-SA.n =3, x+s. "P<0.05 vs SGS-LA; “P < 0.05 vs SGS-SA

Sample Cl/% RDS/% SDS/% RS/%
SGS-LA 46.07 +0.18 27.39+0.03 22.50 + 0.04 50.11 + 0.07
SGS-SA 35.89+0.82" 17.84+0.13" 19.65+0.52" 62.52 +0.59
SGS-LOA 33.15+0.98" 14.44 +0.13™ 28.61 +0.07"" 56.95 +0.06™

Table 2 Particle size of SGS, SGS-LA, SGS-LOA, SGS-SA. n =3, x +s. "P<0.05 vs SGS. D[3,2]: Surface area-weighted mean diameter;

D[4,3]: Volume-weighted mean diameter; Dx(10): Diameter at 10% cumulative volume; Dx(50): Median diameter; Dx(90): Diameter at

90% cumulative volume

Particle size/um

Sample

D[3.,2] D[4.,3] Dx(10) Dx(50) Dx(90)
SGS 19.50 £0.17 35.53£0.29 19.8+0.10 30.60 £0.10 48.43 £0.21
SGS-LA 23.70 + 0.26° 116.70 + 0.58" 12.57+0.25 114.30 + 0.58" 222.00 + 1.00°
SGS-LOA 52.90 +0.10" 135.00 £ 0.15" 4210+ 027 131.70 £ 0.58" 228.00 + 1.00"
SGS-SA 76.30 + 0.20° 209.00 + 1.73" 106.30 + 0.58" 202.30 + 1.53" 333.00+3.61°
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Structural characterizations of Pickering emulsions stabilized by SGS-LA, SGS-LOA, SGS-SA. A: Apparent morphology;
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