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Preparation of Black Soybean Oil Body-based Oleogels
and Their Application in Cookies

XIA Tian, FAN Cuicui’, LI Zhenshun®

(College of Life Science, Yangtze University, Jingzhou 434025, China)

Abstract: To develop an oleogel system based on black soybean oil bodies (BOBs) and explore its potential as a substitute
for solid fats, BOB-based oleogels were constructed using the emulsion-templated method. Hot-air drying was employed as
the drying method to replace freeze-drying, and two different preparation methods were developed. Specifically, BOBs
were pre-mixed with soybean oil and then dried, with the obtained oleogels defined as pre-mixed oleogels. In contrast,
BOBs were dried first and subsequently mixed with soybean oil, and the resulting oleogels were defined as post-mixed
oleogels. The effects of preparation methods and the ratio of BOBs to oil (BOBs:soybean 0il=1:0, 3:1, 5:1, 10:1, 15:1,
20:1) on oleogel properties were systematically evaluated, along with their performance as margarine substitutes in cookie
applications. The results indicated that pre-mixed oleogels exhibited superior oil-binding capacity (99.1%) and oxidative
stability compared with post-mixed oleogels. Both methods for preparing oleogels exhibited excellent thixotropic recovery
properties. However, due to the limited gel network structure, the oil binding capacity and hardness of oleogels decreased
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with increasing soybean oil content. At the same oil ratio, pre-mixed oleogels exhibited higher hardness than the post-mixed

oleogels. In baking applications, this affected dough texture, resulting in products with an overly hard mouthfeel. Post-

mixed oleogels (BOBs:soybean 0il=10:1) with hardness close to that of margarine were selected as margarine substitutes

for cookie production. The results of the cookie characterization demonstrated that the incorporation of oleogels effectively

slowed down the increase in moisture content during storage and enhanced crispness. At substitution ratios of 25% and

50%, there were no significant differences (P>0.05) in color, flavor, or overall acceptability between the product and the

margarine cookies. This indicates that BOB-based oleogels can partially replace margarine in cookie applications.
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of oleogels prepared with BOBs and soybean oil at different
ratios before and after drying
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Table 3  Effect of oleogels on the color characteristics

of cookies

K L 4 b A\
oil 64.24+0.20° 3.59+0.10% 23.83+0.29° 7.28

Ma 70.17+0.46" 2.16+0.20° 27.8143.48® -
25%0 70.06+0.46" 2.93+0.88" 27.64+2.25"  0.80
50%0 68.12+0.68"  3.22+0.79™  27.91%0.17" 231
75%0 66.38+0.67° 4.31£0.55° 28.55+2.62"  4.42
100%0  65.23+0.21 4.45+0.75° 29.60+3.49" 5.73

T =" FR I OSSR RFRR TR A RIFROR 253 B35 (P<0.05).

Ma 25%0  50%0  75%0 100%0

§0 00000

oreeee

B

—=—Q0il

-+ -Ma

.- 25%0

- v 50%0
+-75%0

<< 100%0

W2w w3C

W28 WeéS

WIS

K8 REM(OiD) , A& Bl (Ma) | HBERCE AN H He il A
T eI R T TR AR DR S I (A) LA 25 BFT A
st A XU 5 (B)

Fig.8 Dough and cookies (A) and the flavor radar chart (B) of
cookies samples prepared with oybean oil (Oil), margarine (Ma),
and oleogels replacing different ratios of margarine
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oleogels replacing different ratios of margarine
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