Preparation and characterization of soy hypocotyl micro/nano powder
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ABSTRACT
This research use soy hypocotyl/gene soybean/black soybeans make the soybean milk, uses the micro nanometer spray drying
temperature: 130 00 and 150 O and other conditions make six kind of micro/nano powders. Observes the micro/nano powder
surface condition by the electron microscope, and obtains the powder average grain diameter is 1300 the average size is 1.42 y m to
2.28 y m, 15000 the average size is 0.97 y mto 2.16 y m ; the sample powder total flavanone highest content is the soy hypocotyl is
16.54 mg/qg, the content lowest is the black soybeans is 5.05 mg/g. The isoflavone by daidzein, glycitein and genistein as the
standard, uses HPLC to obtain the isoflavone highest content for the soy hypocotyl is 16.38 mg/g, the lowest is black soybeans is
4.36 mg/g. Moreover obtains the fat content is 11.4% to 18.4%, the ash content is 36.1% to 40.5%, the carbohydrate content is
18.4% to 43.1%. Finally, because the soy hypocotyl micro nanopowder is quite bitter and astringent in the taste, therefore by sensory
evaluation improvement soy hypocotyl bitter and astringent taste. After tasting the first functional test for brown sugar: micro/nano
powder volume ratio of 4:6 ratio for the second functional tasting, makes the adjustment after this ratio, the taste aspect has the large
scale improvement, may anticipate that the research results may raise content and the improvement taste bitter and astringent
question the isoflavone, in the future will apply in food domain.

Keywords : soybean hypocotyl(] flavonoidO isoflavonel] sensory evaluation
Table of Contents

00 0000000000006 O00000vO000vOOOviDOO0viioO00OO0ix1.00012.0000002
2100022200000423000000624000001325000000153.00000018310000018
320000000019321000193220000020323000000022324000000000000000
0002233000002233100000000 (FESEM)0002233200000000233330000000
024334000000 2433500000002533.600000000263400000 274 00000031410
0000000000031420000000 FESEMOOO0O32430000000000324400000000
00404500000000000000000000046460000000485.000510000052000
0D210000000030220000000005023000000000702400000000000000
080250000000000170310000001804100SA30a0FESEMOO000bOOOOOOO3304.2
OO0SA50a0FESEMOO0O0O0ObOOO0O0D0O0O03404300SG30a0FESEMOO0O0O0bIONOO000O03504.40
0SG5 Jal0 FESEMOOOObOOOOOODO3604500SB30a0FESEMO OO ObOOOOOOO3704.600SB5
Da0FESEMOO0O0O0bIDOOOO00O03804700000000410480000000 000 (a)daizein (b)glycitein
(c)genisteind 43049000000000044000 021000000000000010031000000000¢
0)028032000000000(0)029033000000003004100000000390420000000
0420430000000045044000000000470450000000000(0)0490460000000
000(0)d50

REFERENCES

ooz bdbodboboo bbb obooobooboobu20b0oboboboooogz000b0boboooOon

gb0obo0ooooboobobobobo2ebosb:3iz-34d 3o oboooooozee 0b0bobobooooonogon
ooobooooooooobobooobooo2rooos7-so0 4000000020010 00000000O0O000O0DODODOODOOOO
oo0pbz2e80e6e0:3-60 5.0 00 0000000O0OD20100000000000000000000DOO0ODO37050:118-1200
00D 000oooOoobze20 0000000 00DLOO00DLO0O00ODOO0O0ODOO0OODbODbD27030:139-1460 7000000
g0 00000000DOO0O0DOO0OODOOO0ODDO M2733900 8.00000O0ODz0020000000 0000000 8
02300 0000000000000 0e00DDbD20020 00000000000 8408600 00O0O00ODOO0OOODODO 10000
go07000000000DOCO0O0DOO0OODOOOODOOODOO0OOODOOOODOOODOO NODOOO207TODOO00O0DOO

ooooo0oooooOooobooOoOobooOoOoOoOooDOboO0OobobOoOoOooD 120000201000 00000O0/0OD000DOOODODOOO



000000000000 0000000000D 13.0000201000000000/000000000000DOO0O0OOOO
000000000000000000000 1400002000000 00000000000000000000000DO00O00O
00000000000 100002010000 0000000000000000000000O0O00O0OOCOODOOOODOOO
0016 0000000000000000200000000000000000000000D0O0O00O0O41020:95-1130 17.00
oo20080 0 0000000000000 00D0D0000O0O0OO00OD00O0O29090:186-1890 18.0 00000 OO2010000000
0000000000 0000000000041060:137-1410 19.00000000000000DOO0OO00O0O20100000000
O000000000000000003804):2042— 2043020460 20.0 00020080 0000000000000 OOOCOOO0O
000000000000 2.00000000000000000002040000000000000000000C0000O000
0 0300 50 :94-980 22.Achouri, A., Boye, J. I. and Belanger, D. 2005. Soybean isoflavones:Efficacy of extraction conditions and effect of food
type on extractability. Food Research International. 38:1199— 1204. 23.Chen H.Y., and GC. Yen. 1998. Free radicals, antioxidant defenses and
human health. Nur. Sci. J. 23: 105-121. 24.Devanand, L.L, Ronita, B. and Savithiry, N. 2007. Comparison of extraction solvents and techniques
used for the assay of isoflavones from soybean. Food Chemistry. 105:325— 333. 25.Edgar, A. 2009. Bioavailability of nanoparticles in nutrient and
nutraceutical delivery. Current Opinion in Colloid & Interface Science. 14:3— 15. 26.Glaucio, V., Tatiana, H., Eva, G. S. C,, Silvia, M. S. C. C,,
Glaucia, R. M. and Maria, E. M. R. 2010. Importance of the core structure of flavones in promoting inhibition of the mitochondrial respiratory
chain. Chemico-Biological Interactions.188:52— 58. 27.Huang, H. Y., Shieh, Y. T., Shih, C. M. and Twu, Y. K. 2010. Magnetic chitosan/iron (Il,
111) oxide nanoparticles prepared by spray-drying. Carbohydrate Polymers. 81:906— 910. 28.Ingram, D., Sanders, K., Kolybaba, M. and Lopez,
D. 1997. Case-control study of phyto-oestrogens and breast cancer. Lancet. 350:990— 4. 29.Klejdus, B., Mikelova, R., Adam, V., Zehnalek, J.,
Vacek, J., Kizek, R. and Kuba?, V. 2004. Liguid chromatographic— mass spectrophotometric determination of genistin and daidzin in soybean
food samples after accelerated solvent extraction with modified content of extraction cell. Analytica Chimica Acta. 517:1— 11. 30.Klejdus, B.,
Mikelova, R., Petrolova, J., Potesil, D., Adam, V., Stiborova, M., Hodek, P., Vacek, J., Kizek, R. and Kuba?, V. 2005. Evaluation of isoflavone
aglycon and glycoside distribution in soy plants and soybeans by fast column high-performance liquid chromatography coupled with a diode-array
detector. Agricultural and Food Chemistry. 53:5848— 5852. 31.Lee, J. H., Renita, M., Fioritto, R. J., Martin, S. K., Schwartz, S. J., and VVodovotz,
Y. 2004. Isoflavone characterization and antioxidant activity of Ohio soybeans. Agricultural and Food Chemistry. 52:2647— 2651. 32.Lin, F., and
Giusti, M. M. 2005. Effects of solvent polarity and acidity on the extraction efficiency of isoflavones from soybeans (Glycine max). Agricultural and
Food Chemistry. 53:3795— 3800. 33.Murphy, P. A., Barua, K., and Hauck, C. C. 2002. Solvent extraction selection in the determination of
isoflavones in soy foods. Journal of Chromatography B. 777:129— 138. 34.Penalvo, J. L., Nurmi, T., and Adlercreutz, H. 2004. A simplified HPLC
method for total isoflavones in soy products. Food Chemistry. 87:297— 305. 35.Rostagno, M. A., Palma, M., and Barroso, C. G. 2004. Pressurized
liquid extraction of isoflavones from soybeans. Analytica Chimica Acta. 522:169— 177. 36.Shaw, W., Sayo, U. and Yuriko, K. 2002. Isoflavones for
prevention of cancer, cardiovascular diseases,gynecological problems and possible immune potentiation. Biomed Pharmacother. 56:302— 312.
37.Sandra, R. G., Rubia, C., Cla’ udia, R. F. S., Wanderley, P. O. and Maria, J. V. F. 2008. Spray drying of the soybean extract: Effects on
chemical properties and antioxidant activity. LWT 41:1521— 1527 38.Yu, J., Liu, Y. F., Qiu, A. Y. and Wang, X. G. 2007. Preparation of
isoflavones enriched soy protein isolate from defatted soy hypocotyls by supercritical CO2. LWT. 40:800— 806.



