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Abstract: The intact cotyledon cells were isolated from pinto beans and treated with dry heat at 120, 140, 160, 180 C for 4 h. The
crystalline structures of starch were analyzed by X-ray diffraction and differential scanning calorimeter, and the digestion kinetics were analyzed
based on the first-order kinetic model. The results showed that compared with the pinto bean starch under the same heating treatment condition,
the pinto bean cotyledon cell epidermis shrank, the volume decreased slightly, the shape tended to be spherical, and the polarized cross
weakened slightly. The crystallinity of the pinto bean cotyledon cells decreased, but the X-ray diffraction patterns remained to be C type. The
initial gelatinization temperature and enthalpy of gelatinization decreased by 0.41 C and 4.61 J/g, respectively. In terms of digestibility, the
digestion extent of pinto bean cotyledon cells treated at 180 ‘C was increased by 3.02% than that of untreated pinto bean cotyledon cells.
However, the hydrolysis rate of cells at 360 min (~8%) was significantly lower than that of pinto bean starch (~60%), which might be due to
starch granules were wrapped by the protein components in the cells that hinder the binding of a-amylase to intracellular starch, which leads to
slow digestion rate of starch in pinto bean cotyledon cells in vitro.The results showed that the dry heat treatment of pinto bean cotyledon cells at
120 "C~180 ‘C was an excellent processing method and the product with lowglycemic index could be obtained.
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Fig.1 Light micrographs and scanning electron micrographs of pinto bean starches before/after dry heat treatment
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Fig.2 Light micrographs pictures and scanning electron micrographs of pinto bean cotyledoncells after dry heat treatment
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Fig.3 X-ray diffractograms of dry heat treated pinto bean
starches (a) and cotyledoncells (b)
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Table 1 Thermal properties and crystallinity of pinto bean starchesand cotyledoncells after dry heat treatment.

S 7,/)C T,)C T,/C AH/J/g) % ah B/ %
S 67.24+0.27° 73.83£0% 80.55+0.30° 13.93+0.66° 322
S-120 65.66:£0.07% 73.4240.35° 80.16+0.10° 13.66+0.20° 283
S-140 65.67+0.21% 73.34+0.23% 79.92+0.33° 12.57+0.01%° 25.2
S-160 67.38+0.26" 72.67+0.23" 78.07+0.14° 11.311.19° 26.3
S-180 51.19+1.24° 59.16+1.18° 66.91:£0.66° 2.98+0.06" 272
C 66.83£0.08% 73.3240.04° 84.3740.63" 9.32.40.65° 23.1
C-120 65.45+0.71% 73.15+0.02° 80.06+1.60° 1.23+0.02° 16.2
C-140 64.94+0.76° 72.50+0° 80.87+0.98° 0.87+0.05° 17.2
C-160 - - - - 14.2
C-180 - - - - 14.2

E: PR BRI R R e R HEATEARRIR L, B0 VARERR FEATFHERERR (p<0.05); C: £; S:
F2A 120, 140, 160 Ao 180 KA T ALILEREL; T, RIEBE, T, HERE, T, %EEBE, AH: B1E.
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Fig.4 Digestograms of dry heat treated pinto bean starch and
intact cotyledon cells
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Table 2 Apparent digestion rate coefficient (k, min’%) and
reducing sugar released (%) after 360 min digestion of dry heat

treated pinto bean starches and cotyledon cells.

Ao E IR EY% k/min™!
S 57.03+1.37 0.0025
S-120 63.65+0.38° 0.0028
S-140 66.24+0.09° 0.0031
S-160 68.39+2.33 0.0032
S-180 99.70=0.88" 0.0171
C 4.21+0.36" 0.0001
C-120 6.350.12° 0.0001
C-140 6.66£0.21° 0.0001
C-160 6.97+0.13" 0.0001
C-180 7.23+0.06° 0.0001

PR SRR SR SR TS ATREAT IR £,
H—F| P AR RR FHER T HEREREF (p<0.05).
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Fig.5 CLSM micrographs of intact pinto bean cotyledon cells
suspended in FITC-dextran solution
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