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Abstract: Shanlan red rice is a characteristic rice resource with potential for developing low glycemic index (GI) foods, and its starch
physicochemical properties and digestive characteristics can be significantly affected by processing methods. To screen suitable processing
methods for preparing Shanlan red rice cooked flour with a low estimated glycemic index (eGl), three treatments—baking, microwave, and
high-pressure steaming—were applied to heat-treat Shanlan red rice, which was subsequently milled into flour. The eGI value, viscosity,
crystalline structure, and microstructure of each sample group were determined, with raw Shanlan red rice flour as the control. The results
showed that the eGl of the high-pressure steaming group (71.7321.91) was significantly higher than that of the raw flour (61.83+1.92), baking
(63.1742.02), and microwave (65.7321.45) groups (P<0.05); no significant differences were found among the raw flour, baking, and microwave
groups. All viscosity parameters of the microwave and high-pressure steaming groups were significantly lower than those of the raw flour group
(P<0.05), with a greater reduction observed in the high-pressure steaming group. Raw flour, baking, and microwave groups all exhibited A-type
crystalline structure, with crystallinities of 17.85%, 13.38%, and 8.94%, respectively; the high-pressure steaming group transformed to V-type
with crystallinity of 5.39%. The degree of damage to starch granules and cellular structures was consistent with the trend of eGl, and the
high-pressure steaming group showed the most severe damage. The structural integrity of starch could be effectively preserved by baking and
microwave treatments, while relatively low eGl values were maintained. These findings provide a theoretical basis for optimizing the processing
technology of low-GI Shanlan red rice flour and for developing corresponding low-GI food products.
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Fig.1 In vitro starch hydrolysis curves of white bread and Shanlan red rice flour subjected to different processing methods (n=3)
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Table 1 Kinetic parameters and eGI values of in vitro starch hydrolysis of white bread and Shanlan red rice flour subjected to different
processing methods (n=3)

R E ame. (A8) EZ7) P N BERAY  BEEARIRY
H1/% 10.00 79.9044.74% 83.2044.97° 89.474357° 104.2644.71°
& & LA feGl 100.00 88.3442.75" 90.2542.88° 93.90+2.07° 102.48+2.73"
T EpHE L feGl 70.00 61.8341.92° 63.1742.02° 657321458 71.734.91°

E: A EAHRINHAR, RASGIHE; RATEIEA R TR EFERTE£FR%E (P<0.05). TAFE.
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Table 2 Pasting properties of Shanlan red rice flour subjected to different processing methods (n=3)
I X7 R T ARAy B AR A
M FEFE /P 1907.33437.45°  1984.33420.82° 12136744352  56.0042.00°
BAEFEEICP  1327.67429.16° 1373.33#1501*° 1035.33427.50°  51.67+.53°
FORABICP 579.67414.22° 611.0047.21° 178.33416.04° 4.3340 58"
FAHEEICP  3637.33#4576° 3283.33424.54°  2411.00480.02°  74.673.06"
EIAE/cP 23096742286 1910.00+3.00° 1375.6745254°  23.00-H.73°
LR EIC 88.2840.45° 87.2320.07° 90.7240.51° ND
7E: ND &RFAAt, RAANGITHH.
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SRR A, R T B E - E A v B R, PRI 2 F1% 2.
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eGl A% (61.76); MKE. T ik z&hifliss i 70 s 2 13.38%. 8.94%#1 5.39%, eGl AN T2 63.19. 65.66
1 72.26., 7 B35 58 P2 AR AT (St T 1, (E SR TR S TR A K 10 AR At e R R o A e A 2 S i 1),

AR HIRE SR A RISy VR, SRR, eGI fm. VA B BELBEE N -1 R B AT
FA 2 pume e, (H i R 2 5 | A L 52 4 RN T 7 T XSS IE R Ak i AL R P S g . it
FR AL A OREF A B, 2560 EE N F%, eGl FHIERUD, dE—DRML BEFIGR eGl AR EZERE, HE
ME— e R 3R
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Fig.2 X-ray diffraction patterns of Shanlan red rice flour as affected by different thermal processing treatments
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Table 3 X-ray diffraction results of Shanlan red rice flour subjected to different thermal processing treatments

b X7 B Mokl BERRRD
X AR AR AR &
FARTLE dh % 17.85% 13.38% 8.94% 5.39%

24  WHEAMERS

r

$U86001.00KV.8.4mm %180 UD(F-150)(+LD)& "+ = ' SU8600 1.00kV:8.3mm x3:50k UD(F-150)(+LD)
3 FEIMIAR THILZ LRGSR E

Fig.3 SEM images of Shanlan red rice flour as affected by different thermal processing treatments
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