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ABSTRACT: Most carbohydrates in beans are starch. The structure and physicochemical properties of starch can directly
affect the research and application of bean starch products. The work aims to draw corresponding conclusions by con-
sulting and summarizing the research progress of a large number of literatures. The research progress of the physico-
chemical properties, molecular structure, functional properties, particle properties and performance changes of bean starch
and its application status in various fields were summarized. A large number of literature results showed that, the compo-
sition and structure of bean starch would have a great impact on its physicochemical properties, functional properties and
application in various industries. The research progress of bean starch at home and abroad and its application in various
industries in recent years are reviewed and systematically explained, providing reference basis for the future experiment
research on the bean starch.
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Fig.1 Granule morphology of different bean starch

¢ EBIE YN d BRBETER)



- 60 - 2020 4
2
2.2.2
H,S0,4
[20]
2.2.3
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80
gt fA/(%)
[21]
2.3
2.3.1
/
/
2
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 2.3.2
5t fa/°)
2
Fig.2 Crystal diffraction patterns of starch granules of differ- [22]
ent beans
2.3.3
[23]
2
2.1
2.1.1
3
pH 3.1
[18]
24
2.1.2 4]
[25]
[19]
2.1.3
3.2
[18]
2.2 [26]
2.2.1
2 / [27—28] [29]
2
B

40%



41 7

-61 -

3.3

[32]

3.4

3.5

3.6

4.1

[33]

[30]

[36]

[33]

[31]

[34]

[35]

[37]

[38]

4.2

[42]

4.3

Ambigaipalan

5.1

3 B9

[41]

[17]

[46]

[44—45]

[40]

[43]



-62 -

2020 4

5.2

[47]

5.3

[48]

[49]

5.4

[38]

5.5

(2]

40%

[50]

[51]

[52—53]

SE K

[1]

[J]. ,2017(22): 20—24.
KANG Xin-yue, WANG Li-mei, SUN Jiang, et al.
Study on Physicochemical Properties of Bamboo Bean
Starch[J]. Food Research and Development, 2017(22):
20—24.
, . [J1.
,2007(3): 11—14.
HAO Xiao-yan, MA Hao. Research Review on Bean
Starch[J]. Science and Technology of Grain, Oil and
Food, 2007(3): 11—14.
NAR'PINDER S, KAWALJIT S S, MANINDER K.
Characterization of Starches Separated from Indian
Chickpean (Cicer Arietinum L) Cultivars[J]. Journal of
Food Engineering, 2004, 63(4): 441—449.
ROCIO C V, GUADALUPE L P, OOMAH B D. Minor
Components of Pulses and Their Potential Impact on
Human Health[J]. Food Research International, 2010,
43(2): 461—482.
VIDAL V C, SIERRA I, DIAZ P C, et al. Determina-
tion by Capillary Electrophoresis of Total and Avail-
able Niacin in Different Development Stage of Raw
and  Processed Legumes: Comparison  with
High-performance Liquid Chromatography[J]. Elec-
trophoresis, 2015, 22(8): 1479—1483.
RYAN E, GALVIN K, O'CONNOR T, et al. Phy-
tosterol, Squalene, Tocopherol Content and Fatty Acid
Profile of Selected Seeds, Grains, and Legumes[J].
Plant Foods for Human Nutrition, 2007, 62(3): 85—89.
) , . [J1.
, 2004, 7(5): 18.
ZHANG Tao, JIANG Bo, WANG Zhang. Nutritional
Value and Application of Chickpea[J]. Food and Oil,
2004, 7(5): 18.
HOOVER R, HUGHES T, CHUNG H, et al. Composi-
tion, Molecular Structure, Properties, and Modification
of Pulse Starches: a Review[J]. Food Research Inter-
national, 2010, 43(2): 399—413.
[J1. ,2012, 33(15): 127—132.
GUO Shen-wang, WANG Chong, SHAN Yu-lin, et al.
Analysis of Physicochemical Properties of Starch from
Main Multibean Crops in Gansu Province[J]. Food
Science, 2012, 33(15): 127—132.
> ) . [1].
, 2006, 21(1): 41—46.
ZHANG Hai-yan, DONG Shu-ting, GAO Rong-qi.
Research Progress on Plant Starch[J]. Chinese Journal



41

- 63 -

[14]

[15]

[16]

[17]

[19]

[20]

(21]

of Cereals and Oils, 2006, 21(1): 41—46.
RATNAYAKE W, HOOVER R, SHAHIDI F, et al.
Composition, Molecular Structure, and Physicochemi-
cal Properties of Starches from Four Field Pea (Pisum
Sativum L) Cultivars[J]. Food Chemistry, 2001, 74(2):
189—202.
[J1.
,2014(33): 11863—11865.
NIE Dan. Morphological Analysis of Various Starch
Particles Under Scanning Electron Microscope[J].
Journal of Anhui Agricultural Sciences, 2014(33):
11863—11865.
[ , 2013, 34(23): 25—27.

ZHOU Yi-ming, LI Bao-guo, CUI Lin-lin, et al. Parti-
cle Structure of Buckwheat Starch and Its Resistant
Starch[J]. Food Science, 2013, 34(23): 25—27.
JOSHI M, ALDRED P, MCKNIGHT S, et al. Physico-
chemical and Functional Characteristics of Lentil
Starch[J]. Carbohydrate Polymers, 2013, 92: 1484—1496.

[J1. , 2015(7):
43—44.
WANG Jian-hua, LYU Chun-fang. Application of Con-
trol System of Flexible Process Manufacturing in the
Production of Modified Starch[J]. Automation & In-
strumentation, 2015(7): 43—44.
JOSHI M, ALDRED P, MCKNIGHT S, et al. Physico-
chemical and Functional Characteristics of Lentil
Starch[J]. Carbohydr Polym, 2013, 92(2): 1484—1496.
AMBIGAIPALAN P, HOOVER R. Structure of Faba
Bean, Black Bean and Pinto Bean Starches at Different
Levels of Granule Organization and Their Physico-
chemical Properties[J]. Food Research International,
2011, 44(9): 2962—2974.
WANG D. A Study of The Technological Properties
and Separation-extraction of Starch From Mung Bean
And Pea Bean[J]. Journal of Zhangkai Aguotechaical
College, 1996(2): 93—97.
CLENDENNING K A, WRIGHT D E. Separation of
Starch and Gluten: v Problems in Wheat Starch Manu-
factu[J]. Canadian Journal of Research, 2011, 28:
390—400.
ZHANG Y M, RUN-FANG H U, LIN G Q. A Prelimi-
nary Study on Contents of Soluble Sugars and Starch
in Soybeans[J]. Fujian Journal of Agricultural Scienc-
es, 2018, 33(6): 604—607.
ZHANG L, CAI X, TAO L, et al. Effects of Different
Storage Conditions on Starch Content and Gelatiniza-
tion Properties of Mung Bean[J]. Journal of Henan
University of Technology, 2016, 37(5): 39—45.
GHASEMZADEH H. Contents:  Starch-Stirke
3—-4/2016[J]. Starch-Stérke, 2016, 68: 3—4.
NAKAMURA S, KATSURA J, KATO K, et al. Devel-
opment of Formulae for Estimating Amylose Content

[25]

[26]

[27]

[29]

[30]

[31]

[32]

[33]

and Resistant Starch Content Based on the Pasting
Properties Measured by RVA of Japonica Polished Rice
and Starch[J]. Journal of the Agricultural Chemical
Society of Japan, 2015, 80(2): 329—340.

[D]. : ,2017: 7.
DONG Bei-bei. Gelatinization and Rheological Prop-
erties of Eight Kinds of Starch and Their Relationship
with Gel Properties|D]. Xi'an: Shanxi University of
Science and Technology, 2017: 7.

[D]. : ,2011: 2.
YANG Hong-dan. Study on Physicochemical Proper-
ties and Functional Properties of Miscellaneous Bean
Powder and its Starch[D]. Yangling: Northwest Agri-
culture and Forestry University, 2011: 2.
NO J, SHIN M. Textural Properties of Mung Bean
Starch Gels Prepared from Whole Seeds[J]. Food Sci-
ence & Biotechnology, 2016, 25(3): 729—734.
[J1. , 2016(6):
60—63.
YU Shi-feng, LIU Jin-ling, LI Dong-qiu, et al. Com-
parison of Thermal and Retrogenic Properties of Starch
from Red Adzuki Bean and Safflower Bean[J]. Food
Industry, 2016(6): 60—63.
ITURRIAGA L B, MISHIMA B L D, ANON M C. A
Study of the Retrogradation Process in Five Argentine
Rice Starches[J]. LWT-food Science and Technology,
2010, 43(4): 670—674.
, , , .3

[J1. , 2017, 38(10):
22—27.
HUANG Qian, GAO Jin-mei, GUO Hong-mei, et al.
Study on the Physicochemical Characteristics of Starch
Regeneration Process of Three Kinds of Miscellaneous
Beans[J]. Food Research and Development, 2017,
38(10): 22—27.
FU Z Q, WANG L J, LI D, et al. The Effect of Partial
Gelatinization of Corn Starch on Its Retrogradation[J].
Carbohydr Polym, 2013, 97(2): 512—517.
[J1. , 2008, 29(8): 170—174.
WU Lei, SHI Ying, GAO Qun-yu. Mechanism and In-
hibition of Starch Sedimentation[J]. Food Research and
Development, 2008, 29(8): 170—174.

[D]. : ,2012: 4.
GUO Shen-wang. Analysis and Application of Physi-
cochemical Properties of Four Kinds of Mixed Bean
Starch in Gansu[D]. Yangling: Northwest Agricultural
and Forestry University, 2012: 4.

[J1. , 2014, 29(12): 31—36.
LIU Rui, FENG Bai-li, CHAO Gui-mei, et al. Study on



- 64 - 2020 4
Starch Particles and Paste Properties of Tartary Buck- Impact on Weight Loss and Maintenance[J]. Crit Rev
wheat[J]. Chinese Journal of Cereals and Oils, 2014, Food Sci Nutr, 2014, 54(9): 1158—1166.

29(12): 31—36. [44] . [J71.

[34] , , , ,2011(5): 84—86.

[J]. ,2011, 36(3): 245—248. TIAN Hai-juan. Development and Application Pro-
YU Shu-yan, WU Qiong, CHEN Xin, et al. Study on spect of Mung Bean Starch[J]. Journal of Jilin Institute
Physicochemical Properties of Osha Bean Starch[J]. of Technology, 2011(5): 84—386.

Food Science and Technology, 2011, 36(3): 245—248. [45] , s , .

[35] , , , - 3 [J1. , 2016, 53(12):

[J]. , 2015, 30(5): 2250—2257.

34—40. XU Xin, YU Ming, MAO Hong-yan, et al. Preparation
WANG Peng, TIAN Xiao-lin, LI Wen-hao, et al. Ef- of Chickpea Resistant Starch by Heat Compression[J].
fects of Degreasing on Physicochemical Properties of Xinjiang  Agricultural  Science, 2016, 53(12):
Three Kinds of Bean Starch[J]. Chinese Journal of Ce- 2250—2257.
reals and Oils, 2015, 30(5): 34—40. [46] , , . [J1.

[36] [D]. , 2013, 21(5): 19—22.

: ,2013: 3—4. GUO Ting, WANG Li-ping, TAN Bin. Research Pro-
LI Qiang-shuang. Extraction, Physicochemical Proper- gress of Mixed Bean Starch[J]. Food Science and
ties and Application of Kidney Bean Starch[D]. Technology, 2013, 21(5): 19—22.
Daqing: Heilongjiang Bayi Agricultural University, [47] , .
2013: 3—4. [J1. , 2011, 27(4): 149—151.
[37] . MAO Di-rui, YUE Yun-jiao. Application of Mung
[3]. , 2016, 18(6): 39—42. Bean Starch Simulated Fat in Low-fat Enema[J]. Food
YANG Wei-jun. Application Status and Research Pro- and Machinery, 2011, 27(4): 149—151.
gress of Modified Starch in Food Industry[J]. Popular [48] OVANDO-MARTINEZ M, BELLO-PEREZ L A,
Science and Technology, 2016, 18(6): 39—42. WHITNEY K, et al. Starch Characteristics of Bean
[38] , , . (Phaseolus Vulgaris L) Grown in Different Locali-
[J1. ,2016(2): 4—5. ties[J]. Carbohydrate Polymers, 2011, 85(1): 54—64.
CHEN Jing-xin, SUN Rui, MA Sai-nan. Review on the [49] , s ..
Application of Modified Starch in Food[J]. Jiangsu [J]. , 2012, 27(1): 103—106.
Flavoured Food, 2016(2): 4—S5. JI Na, XIONG Liu, BU Xiang-hui, et al. Production
[39] R R , . Technology of Edible Mung Bean Starch Film[J]. Chi-
[J]. ,2017, 38(2): 396—400. nese Journal of Cereals and Oils, 2012, 27(1):
WANG Yi, CHEN Zu-qin, LI Ping, et al. Preparation, 103—106.
Physiological Function and Application of Resistant [50] , , , .
Starch[J]. Science and Technology of Food Industry, [J]. , 2016, 1(9): 1511—1514.
2017, 38(2): 396—400. SU Ming-hui, LYU Han-jing, JIN Chang-sheng, et al.

[40] LUHOVYY B L, MOLLARD R C, YURCHENKO S8, Preparation and Application of Starch Film in Pea[J].
et al. The Effects of Whole Grain High-amylose Maize Zhejiang Agricultural Science, 2016, 1(9): 1511—1514.
Flour as a Source of Resistant Starch on Blood Glu- [51] , , , .
cose, Satiety, and Food Intake in Young Men[J]. Jour- [J]. ,2016(2): 4—5.
nal of Food Science, 2014, 79(12): 2550—2556. CHEN lJing-xin, SUN Rui, MA Sai-nan, et al. Review

[41] , , , . on Application of Modified Starch in Food[J]. Jiangsu

[I]. ,2016(20): 61—62. Flavoured Non-staple Food, 2016(2): 4—S5.
ZHENG Yun-yun, ZHOU Hong-ling, ZHANG Shuai, [52] S S S . [J].
et al. Research Status and Prospect of Resistant ,2014(8): 139—145.
Starch[J]. Agricultural Processing, 2016(20): 61—62. ZHANG Zhi-jian, LIU Ke, ZHANG Dong, et al.

[42] s , . Characteristics of Potato Starch[J]. China Food Addi-

[J1. ,2017,32(1): 141—146. tive, 2014(8): 139—145.
LI Chen, LI Jian-bin, NIE Hui. Resistant Starch and its [53] DU Shuang-kui, JIANG Hong-xin, Al Yong-feng, et al.
Application in Food Industry[J]. Chinese Journal of Physicochemical Properties and Digestibility of Com-
Cereals and Oils, 2017, 32(1): 141—146. mon Bean (Phaseolus Vulgaris L) Starches[J]. Carbo-
[43] HIGGINS J A. Resistant Starch and Energy Balance: hydrate Polymers, 2014, 108: 200—205.



