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Abstract
Vacuum impregnation is a non-destructive technology, use to introduce external liquid into the structures
of food matrices. The aim of this study was to investigate the effect of vacuum and relaxation times on the qualities
of roselle (Hibiscus sabdariffa L.) and butterfly pea (Clitoria Ternatea L.) vacuum impregnated rice. A vacuum
pressure of 50 mbar was applied for 10 and 20 min (Vacuum time), following atmospheric pressure restoration for
10 and 20 min (Relaxation time). The result shown that, lightness (L* value) of both herbal plants vacuum
impregnated rice reduced with increasing the vacuum and relaxation times. Whereas, the values of water loss, mass
fraction of fruit occupied by impregnation liquid (X), sample volume deformation () and effective porosity (E,)
were increased as increasing the vacuum and relaxation times. In addition, the impregnated rice treated with 20 min
vacuum time and 20 min relaxation time significantly highest antioxidant properties including, total phenolic
compounds, total flavonoids, total anthocyanins, DPPH-radical scavenging activity and ferric reducing antioxidant
power (FRAP value). The roselle vacuum impregnated rice showed significant higher total flavonoids (483.79 mg
Catechin equivalent/100g) and FRAP value (55.64 Trolox equivalent/100g) than butterfly pea vacuum impregnated
sample (155.09 mg Catechin equivalent/100g and 25.41 Trolox equivalent equivalent/100g, respectively).
This study indicated that the longer vacuum and relaxation times were useful for enriching the herbal plant extracts

in rice.
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4.5 3Aﬂ§1xﬁqﬂ§ﬁ1uaqgaﬁmz DPPH radical scavenging activity (DPPH)

a ¢ £ a a o g v o a
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a

4.6 ‘"imswﬁqﬂ%ﬁmaggaamz Ferric reducing antioxidant power (FRAP value)

'd ©

@i?ﬂ?lﬂi?&’ﬁi}‘ﬂ‘ﬁ ﬁ’m@uya@ 5% FRAP value Gl,u‘i’l}'l'fllﬁi YATANANTSLRYIUVLASD YPUATNITNITUDN
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. ° a Y Y o Y ' v 3 ad ~
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50 WoSIHud unuasana AMuINA1 FRAP value 1141198 mg Trolox equivalent (TE) /100g TagifSeuieusy

A5W1NATFIUYBY Trolox (Fluka, USA) Tugraanudiudiui 5-35 pg/ml dafia1 R* i 0.9993
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Herbal plant Vacuum time Relaxation time
L* a* b*
extracts (min) (min)

a b a
10 10 52.09+0.37 11.60+0.63 7.08+0.62

a C a
10 20 52.17+£1.03 10.48+0.59 7.02+0.50

Roselle

b b a
20 10 50.44+0.80 11.77+0.61 7.03+0.50
20 20 48.22£0.90° 12.39+0.53" 6.83£0.71"

b

10 10 48.18+1.22° 1.37+0.48" -16.94+1.22"

a ab b
10 20 48.13£1.12 1.30£0.54 -18.59+1.18

Butterfly pea

a a b
20 10 48.23+0.99 1.51+0.68 -18.78+1.36

a b b
20 20 47.27£1.76 0.86+0.35 -18.89+1.18

P - 4 . T e o . o o
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4
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Plant extracts Vacuum time (min) Relaxation time (min) Water loss (%)
a
10 10 -16.37£0.15
b
10 20 -23.33+0.35
Roselle c
20 10 -27.57+0.15
d
20 20 -35.57+0.40
a
10 10 -14.00+£0.52
b
10 20 -35.774+0.42
Butterfly pea c
20 10 -32.90+0.56
d
20 20 -38.70+£0.26
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