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Physicochemical Properties of Salicornia herbacea Powder as Influenced
by Drying Methods
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Abstract

The effects of drying methods on the physicochemical properties of Salicornia herbacea powder were investigated.
Samples prepared by freeze drying showed a significantly higher L*-value but lower a*-value as compared with
those prepared by hot-air drying and vacuum drying (p<0.05). Scanning electron micrograph revealed that freeze
drying produced more orderly and denser samples than did vacuum and hot-air drying. Water solubility of the
freeze-dried sample was significantly higher than those of the other methods while swelling ratio of the same sample
was significantly lower than those of others (p<0.05). Freeze-dried Salicornia herbacea powder contained signifi-
cantly higher amounts of total sugar and reducing sugar as compared to the other samples (p<0.05).
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Dry supernatant weight

Water solubility (%) = x100

Dry sample weight

Weight of sediment

Dry sample weight x
(100% - % Water solubility)

Swelling power (g/g)= x 100
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Phenol-H,SO, ™ (Sohn et al., 2002)°l] =3Fed 104}
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Table 1. Effects of drying methods on color and browning
index of Salicornia herbacea powder

Drying method L*-value a*-value b*-value
Hot-air drying ~ 53.69£0.19°"  -3.5240.13*  15.2340.12°

Vacuum drying ~ 59.93+0.38"  -11.40£0.12°  20.3610.12°
Freeze drying ~ 66.46+0.24°  -11.81+0.11°  19.2840.22"

YMeans with different letters in the same column are significantly
different according to Duncan's multiple range test (p<0.05).
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Fig. 1. Scanning electron microscope photographs (15.0 kVx2000) of Salicornia herbacea powder prepared by different drying
methods: HD - Hot-air drying, VD - Vacuum drying, FD - Freeze drying.
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Table 2. Effects of drying methods on water solubility and
swelling power of Salicornia herbacea powder

Drying method Solubility (%) Swelling power (g/g)
Hot-air drying 54.17+0.76") 14.46+0.39°
Vacuum drying 57.8310.46° 15.74%0.10*
Freeze drying 58.49+0.34° 12.29+1.47°

DMeans with different letters in the same column are significantly
different according to Duncan's multiple range test (p<0.05).

Table 3. Effects of drying methods on total sugar and reducing
sugar contents of Salicornia herbacea powder

Drying method Total sugar(%) Reducing sugar(%)
Hot-air drying 191.53%1.707 8374045

Vacuum drying 253.70+0.87" 10.93+0.40°
Freeze drying 266.70£0.85" 11.60£0.20°

DMeans with different letters in the same column are significantly
different according to Duncan's multiple range test (p<0.05).
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