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Enzymolysis-assisted thermocompression method for preparation of
resistant starch from purple yam:process optimization
and physicochemical characteristics analysis
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Abstract : [Objective] Resistant starch (RS) has the ability to regulate blood glucose, which can prevent sharp increase in blood
glucose after eating and help maintain the balance of intestinal flora. It has attracted much attention because of its rich nutritional
value and its special function as dietary fiber. In practical application, various methods of starch modification have been developed.
The combinated method showed an incomparable advantage over single traditional methods in terms of output efficiency and purity.

Therefore, optimized RS was prepared by enzymolysis-assisted thermocompression method, and the relationship between the

Wi E#A:2024-09-30 A A 2024-12-06
EEWE . H TR ZTIH (3502220194520) 3 BT HRBHEGTHRIBIH (3502220211006, 3502220211005)
* @IS 1EE : xmyanlin@hotmail. com
SIHEEC R MR R B IR 1R 55, WA B Pk 31 4 55 LU 250 M Ve M 9 L 200 B AR v a3 A LT 0. BT TR 225 4 (B AR E
BHERRD 2025, 64(5) : 858-867. .
Citation: LIANG H, CHEN L H, XU C J, et al. Enzymolysis-assisted thermocompression method for preparation of resistant

starch from purple yam: process optimization and physicochemical characteristics analysis[J]. ] Xiamen Univ Nat Sci,

2025,64(5) :858-867. (in Chinese)




5 5 1] Qe DRAE TR B Pk A 2R L 2 TR 1 T A A S AR . 859 -

structural and functional characteristics of RS was explored. [ Methods] Purple yam (Dioscorea alata) was collected from the
production base of Masha Town, Jianyang District, Nanping City, Fujian Province.in May 2024. After starch extraction by alkaline
extraction method, yam RS was prepared by enzymolysis-assisted thermocompression method. Then.enzyme addition amount, enzyme
action time, thermocompression time, starch milk mass fraction, as four single factors, were designed through a single-factor
experiment combined with the response surface model, with the RS mass fraction in the prepared sample used as the response value to
optimize the process conditions. At the same time, scanning electron microscopy, Fourier transformer infrared spectroscopy (FT-IR),
X-ray diffraction (XRD) analysis and in wvitro digestion simulation experiments were performed on the RS before and after the
enzyme decompression heat treatment. The relationship between structure change and peptic properties was investigated. [ Results]
The optimal preparation conditions were as follows: starch milk mass fraction of 9. 2%, enzyme dosage of 239 ASPU/g (dry base) ,
enzyme action time of 6. 7 h and thermocompression time of 82 min, Under these conditions, the yield rate of RS was 21. 72% , which
was close to the predicted value of 20. 87%, proving that the response surface model fits well with the actual situation. Scanning
electron microscopy showed that the granules in RS were completely gelatinized and disintegrated. with rough surfaces and lamellated
shapes. Compared with yam starch, no new chemical bonds or functional groups were produced by FT-IR analysis. R o171 022 was 1. 40+
0.02sand Ry o221 905 was 1. 2940, 02. The R o171 022 and Ry 227905 values of RS were higher than those of yam starch, the relative
crystallinity increased from 29.11% to 35. 90%, and the crystalline structure of yam starch changed from A-type to B-type.
Hydrolysis characteristics showed that the slowly digestion starch (SDS) and RS mass fractions increased compared with yam
starch, the hydrolysis index was (54. 79+0. 45) % , the glycemic index was (69. 79£0. 25) % ,and the hydrolysis index and glycemic
index were both lower than those of yam starch. [ Conclusion] The hydrolysis characteristics were studied after the enzymolysis-
assisted thermocomoression, the response surface optimization could improve the yield rate of the RS, The SDS and RS mass fractions
increased,and the type changed from natural RS (RS2) to retrogradated RS (RS3) ,making yam RS3 have good digestibility. FT-IR
spectroscopy and XRD analysis confirmed that this process could promote the formation of RS and optimize the crystalline crystal
type,which helped prevent sharp fluctuations in blood sugar, stabilize blood sugar levels and aid in body weight control. The results
of this study provide a theoretical basis for the industrial production of yam RS prepared by enzymolysis-assisted
thermocompression. With the increasing demand from consumers for health food, RS, as a functional food ingredient with various
health benefits, has broad application prospects in the food industry.
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Fig. 2 Response surface diagram of interaction of different factors impacting on RS mass fraction
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Tab. 4 Digestibility parameters of yam starch and RS in vitro
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