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Glycemic index and certain qualities of macaroni containing lablab flour
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Abstract

The objective of this research was to study the effect of lablab flour on the glycemic index (Gl) and
certain qualities of macaroni. Four different preparation methods (soaking, germination, cooking and
fermentation) of lablab flour for macaroni were compared to macaroni made from 100% semolina flour. Color
L*, b* texture value, cooking loss, sensory hedonic score of appearance, overall odor, overall taste,
stickiness and overall liking of macaroni containing fermented lablab flour were not significantly different
(P20.05) from macaroni made from 100% semolina flour. The ratios of semolina and lablab flour (100:0,
90:10, 85:15, 80:20, 75:25 and 70:30 w/w) were investigated. Results revealed that the optimal ratio of
semolina and lablab flour was 85:15. The Gl of mixed macaroni was 64, which was lower by about 13%
when compared to macaroni made from 100% semolina flour (Gl = 77). Overall-liking hedonic score was like

slightly (6.1). In conclusion, use of fermented lablab flour provides health benefits in terms of lowering GI.
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(Jangchud et al., 2003)

Table 1. Physicochemical properties of lablab flour (soaked, germinated, cooked and

fermented) compared to semolina flour.

Properties Semolina flour Soaked Germinated Cooked Fermented

lablab flour lablab flour lablab flour lablab flour
L* 89.02+£021° 9024 +040°  9051+006°  90.55%0.14°  84.82 £ 0.18°
a* 0.96 £ 0.13° 0.13 + 0.08" 0.14 £ 0.07° 0.47 + 0.06° 1.23 £ 0.03°
b* 1343 £ 013"  1248+059°  11.68+0.14° 1424 +008" 1253 £0.26"
Moisture (% wb)  13.22 + 052" 1332+ 0.90°  11.04+032°  17.20%0.27° 4.60 + 0.28"°
a, 0.70 £ 0.00° 0.68 + 0.00° 0.61 £ 0.00° 0.84 £ 0.00° 0.17 + 0.00°
WSI (g/g dry 3.59 + 0.72° 1420 £+ 056"  27.32+155  888+0.73° 13.82 + 0.90°
sample)

Different letters in same row indicate statistical differences (P<0.05).
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Table 2. Color and textural properties of cooked macaroni containing lablab flour prepared

from different methods.

Properties Semolina Soaked Germinated Cooked Fermented
flour lablab flour lablab flour lablab flour lablab flour
L* 68.47+3.60°  73.82:052°  68.93:4.15°  70.17:0.39"  64.71%1.20°
a* -1.29£0.27° -0.5940.27" -0.16£0.17% -0.43£0.34°° 0.310.40°
b* " 6.85:0.50 8.66+1.42 7.41:0.76 8.44+0.96 7.06+1.58
Firmness (kg.force)  4.46+0.81° 3.65:0.44™ 3.44+0.79° 2.0120.22° 4.37+0.75°
Stickiness 6211422217 -231.9¢89.2°  -385.6+109.0°  -244.6471.9°  -489.9+144.8"
Cooking loss (%)™ 4.72+0.12 5.06+0.48 6.401.10 5.62+0.07 5.64+0.23
Moisture (% wb) 9.10£0.19™ 10.190.10° 8.84+0.40™ 8.5140.40" 8.00£0.74"
a, 0.5440.00" 0.61+0.00° 0.5640.00" 0.5740.02% 0.37£0.00°

Different letters in same column indicate statistical differences (p<0.05). ns indicates no significantly different

(p<0.05).

Table 3. Sensory properties of cooked macaroni containing lablab flour prepared from

different methods (n=50).

Macaroni sample Appearance™ Color Overall Overall Stickiness Overall
Odor taste liking
Semolina flour 6.4+0.8 6.6+0.7 " 6.3+0.8" 6.3+1.0° 6.6+1.0° 6.4+0.6"
Soaked lablab flour 6.4£0.9 6.2:0.6"  53:1.4°  57:0.9°  56¢1.0° 56£1.2°
Germinated lablab flour ~ 6.30.7 6.4£0.8" 54¢1.1° 52¢14°  6.3:0.7" 59¢1.1%
Cooked lablab flour 5.91.2 6.4£1.0" 6.1:0.8" 6.1t1.0°  6.0£1.0" 6.1:0.8"
Fermented lablab flour 6.310.8 5.90.9° 6.240.9° 59+1.1%  6.2¢1.03" 6.1£0.9°

Different letters in same column indicate statistical differences (p<0.05). ns indicates no significantly different

(p<0.05).
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yagsnnzlsftanialufu 100% 1du 0.002-0.021 dewfl (Table 5) Gadwdaanunindale
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Table 4. Physicochemical properties of cooked macaroni with different ratio of semolina and fermented lablab flours.

Semolina Fermented L* a* b* Moisture a, Firmness Stickiness Cooking Total starch
flour lablab flour (% wb) (kg.force) loss (%) (g/100 g dry
sample)

100 0 68.9+1.7°  -1.4%0.2° 5.7+0.4° 9.00.3" 0.41 +0.00° 4.5:0.4° 479.24158.5" 4.1£0.2° 82.94

90 10 62.5¢1.9° 0.5¢0.2" 8.7¢1.3" 87+ 0.9°  0.39+0.00" 4.2+0.6" 4202:183.8"  7.4+1.1° 78.83

85 15 63.741.2° 0.3:0.3° 8.6+0.7° 8.5£0.3" 0.38 £ 0.01° 3.9:0.4° -318.3+120.5"  7.840.9° 79.64

80 20 61.4+0.3" 1.940.4° 11.7+1.3" 8.3+ 0.3 0.36 £ 0.01” 3.7¢0.7° -223.0+102.3° 8.120.3" 81.41

75 25 61.740.4° 1.640.2° 11.9¢1.1° 8.2+ 0.1° 0.35 +0.01% 2.840.8" 154.6:79.8°  9.8:0.7" 74.92

70 30 62.5£0.9" 2.2+¢0.3° 12.740.8" 7.9+ 1.3° 0.33 £0.01° 2.240.8" -182.9+90.2° 10.90.2° 73.35

Different letters in same column indicate statistical differences (p<0.05).
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Figure. 1 Starch digestograms of macaroni with different ratio of semolina and

fermented lablab flour.

Table 5. Model parameters, hydrolysis index (HI) and predicted glycemic index (pGl) of

macaroni containing different levels of fermented lablab flour.

Semolina  Fermented D, Dqy k (min”) H,' HI® pGI°
flour lablab flour
100 0 5.22 43.92 0.036 47.35 49.06 77.24
90 10 10.66 30.98 0.021 36.96 40.93 68.89
85 15 6.62 26.30 0.029 30.98 32.78 64.08
80 20 14.60 38.54 0.003 23.98 31.08 58.47
75 25 16.27 36.70 0.004 26.43 33.78 60.43
70 30 17.07 63.25 0.002 27.01 35.39 60.90

a’bPredicted digestibility starch at 90 and 180 min using the modified first-order kinetic model of Mahasukhonthachat
et al.(2010b). ° Predicted Gl using the equation of Goni et al. (1997) as GI=39.21+ (0.803% Hy). Hy, is the starch
hydrolysis at 90 min.
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Table 6. Sensory properties of cooked macaroni with different ratio of semolina and fermented

lablab flours (n=50).

Semolina Fermented Appearance™ Color Overall Overall Stickiness Overall
flour lablab flour Odor Taste liking
100 0 6.5+ 1.2 68+16  6.4+08° 64+09° 66+14° 65+14
) 10 6.4 +0.9 59+08 60+06  60+02" 63+09° 6408
85 15 6.3+ 12 58+08 57+05°  58+04  63+05 6107
80 20 6.2+05 57+04° 56+06° 57+04 62+06° 59+04"°
75 25 6.2+ 0.8 55+10° 55+07° 55+1.3° 59+11"° 5614~
70 30 6.0 +1.4 54415 51+11°  52+12° 57+12° 55+13°

Different letters in same column indicate statistical differences (p<0.05). ns indicates no significantly different

(p<0.05).
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