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Abstract: In order to investigate the in vitro digestion products of fat in the sorghum and rice mixture and its oxidative
stability, sorghum and rice were compounded and cured in 1:4 and 1:1 mass ratios to simulate in vitro digestion. The fat
digestion products of the sorghum and rice mixtures were analyzed qualitatively and quantitatively by gas chromatography-
mass spectrometry (GC-MS), and their oxidative stability was investigated using lipid peroxide values and malondialdehyde
concentrations as indicators. The results showed that, the 1:1 and 1:4 compounded rice contained 25 kinds of fatty acids
after digestion by gastrointestinal fluid, of which the major fatty acids were palmitic, stearic, and linoleic acids. Unsaturated
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fatty acids accounted for 34.34% and 28.50% of the total. The contents of the essential fatty acids linoleic acid and a-

linolenic acid were 91.41, 3.05 and 59.36, 1.83 pg/g, respectively. All were significantly higher than the rice group
(P<0.05). In addition, the digested intestinal fluid peroxide values of 33.83 and 43.16 nmol/g and the malondialdehyde
levels of 28.17 and 27.72 nmol/g in the 1:1 and 1:4 mixtures were lower than that in the sorghum for total oxidation. In

summary, consumption of the sorghum and rice mixture improved the composition of dietary fatty acids consumed

compared to rice alone, and it also reduced the accumulation of lipid oxidation products absorbed by the body compared to

sorghum alone.
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Table 1 Fatty acid content of sorghum and rice before and after

maturation (ug/g)

NRIDTRRANZE  RACHL SR MR ZEE R MR RAFISOK 2855Ik
Cyo 0.04 0.02 0.30 0.20
Cio0 0.04 0.02 0.02 0.02
Ciio 0.01 0.01 0.01 0.01
Ciao 0.57 0.44 0.22 0.19
Ciso 0.01 0.02 0.01 0.01
Ciao 1.66 4.13 18.14 13.97
Cias 1.41 2.46 1.69 1.47
Cisi 1.37 1.48 0.59 0.48
Cys. 1.26 1.50 1.55 1.39
Cioo 1140.81 849.40 396.99 295.01
Cio 527 4.48 0.74 0.60
Cir 0.38 0.41 0.46 0.82
Ciso 125.08 108.54 38.11 29.61
Cis. 3193.76 2517.38 414.92 337.93
Cign 5458.05 4091.21 783.99 682.00
Ciss 480.19 357.88 24.00 21.67
Caoo 14.00 11.83 6.22 4.76
Cyout 16.67 15.39 3.80 3.20
Caon 1.61 1.20 0.23 0.20
Cao3 1.03 0.62 0.11 0.34
Caoa 0.05 0.03 0.06 0.01
Caos 0.05 0.05 0.05 0.04
Cyro 0.92 0.76 0.19 0.13
Coo 5.77 495 2.88 1.86
Cyyl 2.57 2.01 2.52 2.07
Cps 0.28 0.32 0.51 0.39
Cyas 3.50 3.29 1.10 0.64
Cosg 1.38 1.16 0.59 0.37
Cauo 6.91 6.06 7.59 3.89
Couy 3.35 2.40 1.78 1.41
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Table 2 Types and contents of fatty acids in gastric juice after sample digestion (ug/g)
NRiRR RN 0-141 1-441 1-141 1-0£H
Cqeo 0.02+0.00* 0.02+0.00"¢ 0.02+0.01*¢ 0.0240.00"
Ciao 0.05£0.00" 0.07£0.04" 0.07£0.04" 0.11:£0.06"¢
Ciao 0.19+£0.012% 0.32+0.13" 0.26+0.04"¢ 0.27+0.10"
Cia 0.24+0.06% 0.97+0.07"% 0.47+0.04% 0.44+0.075%
Ciso 0.03+0.00% 0.04+0.01% 0.040.00* 0.040.00"°
Cisa 0.44:£0.027% 0.530.14% 0.61:0.127 0.450.014%
Ciso 5.02+0.45% 16.06+2.58* 12.33+2.47% 15.70+2.51%
Cizo 0.070.02% 0.08+0.02% 0.09£0.00" 0.10£0.01%
Ciry 0.58+0.09* 0.43+0.06" 0.430.09% 0.45+0.038%
Ciso 5.30+1.59" 9.07+5.00"° 6.74+2.39% 7.75+2.69%
Cis.t 0.16+0.015% 0.25+0.03 0.39+0.12" 0.510.04"%
Ciga 1.08+0.28% 5.86+1.12¢ 17.04+4.96™ 24.32+3.83%
Ciss 0.05+0.01¢ 0.22+0.03¢ 0.63+0.20% 0.93+0.514%
Caoo 0.21£0.025% 0.26+0.03" 0.25+0.014¢ 0.28+0.01%°
Cyoy 0.07+0.01"° 0.07+0.02" 0.09+0.02*¢ 0.10£0.03"¢
Caoa 0.07+0.01%¢ 0.07£0.04"¢ 0.06+0.02 0.06+0.02¢
Caos 0.09£0.01¢ 0.06+£0.01% 0.07:£0.02"5¢ 0.07£0.00"%
Caou 0.030.00" 0.03+0.00" 0.04£0.02"¢ 0.04:£0.02
Caos 0.06+0.02 0.06+0.01"¢ 0.05+0.01"¢ 0.05:£0.00"°
G0 0.01£0.00"° 0.01£0.01 0.010.00* 0.01£0.00"°
Cao 0.05+0.01¢ 0.07£0.015¢ 0.08+0.01% 0.10+£0.01%¢
Cyi 2.2140.29"° 2.49+0.16" 2.2620.15 2.33+0.12%
Coa 0.34£0.05 0.28:0.03"¢ 0.31£0.05 0.28+0.03"¢
Cuo 0.09:£0.00% 0.11£0.01% 0.11£0.02% 0.13+0.01%¢
Coua 0.19+£0.02% 0.10+0.02% 0.09:£0.03% 0.15+0.074%
TIFNNE TR o 11.03+2.028 28.86+5.64" 20.02+4.70*8 24.54+5.34*
BRI ANNE 1R e 3.90+0.32¢ 4.83+0.13 4.34+0.18" 4.44+0.07°
EZNEIITIISS 1.7240.22¢ 5.80+1.23¢ 18.19+5.12° 25.76+4.01*
T ANF KRS RN R 20 0] 25 57 1035 (P<0.05), SR/ ING SRR AN RIS T 2H [A] P 25 57 10 35 (P<0.05) ; %3l
3 R P AR DR NS N i (uglg)
Table 3 Types and contents of fatty acids in intestinal fluid after sample digestion (ng/g)
REWiR RN 0-148 1-441 1-141 1-02
Cyo 0.05+0.01" 0.05+0.00" 0.05+0.00" 0.05+0.01"
Ciao 0.37+0.09* 0.23+0.19* 0.160.09*¢ 0.18+0.03*
Ciao 2.46+0.074% 3.36£1.05% 2.65+0.32% 0.80:£0.145¢
Cia 1.00£0.14% 0.58+0.06™ 1.62+0.58% 2.49+1.40M
Ciso 0.14+0.02 0.20£0.07" 0.210.05"¢ 0.17+0.02
Cisi 1.45£0.35% 1.41£0.16* 1.13£0.34 1,110,114
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