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Influence of Spray-Drying and Freeze-Drying on Anthocyanins and Antioxidant
Activities of Phlebopus colossus (R. Heim) Singer Powder
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ABSTRACT

This research aims to study the preparation
conditions of bolete mushroom (Phlebopus colossus (R.
Heim) Singer) extract, to examine the spray-drying and
freeze -drying affect the anthocyanin and antioxidant
activity of the bolete powder, and to monitor the quality
changes during storage. Four preparation conditions, i.e.,
(1) blending with water at room temperature for 5 min,
(2) blending with hot water for 5 min, (3) bailing for 15
min then blending with water at room temperature for
5 min, and (4) boiling for 15 min then blending with hot
water for 5 min were performed. It was found that the
extraction by method 1 provided the highest total
soluble solids, anthocyanin, and antioxidant activity
than the others (p<0.05). After that, the extracts were
dried with spray dryer at inlet temperatures of 165 and
200°C, and freeze drier using 5, 10 and 15% of
maltodextrin. The powder with 5% maltodextrin showed
the highest anthocyanin, phenolic, and antioxidant
activity followed by 10 and 15%, respectively (p<0.05).
On the other hand, the inlet temperatures had no
significant effect on the properties of the bolete
mushroom powders (p>0.05), The anthocyanin and
antioxidant activity of freeze-dried bolete mushroom
powder were higher than spray-dried powder (p<0.05).
Regrading to the quality changes during storage with
aluminum foil and plastic bags at 7 and 25°C for 60
days, the powder storage in an aluminum foil bags at
7°C ensured the highest antioxidant quality.

Keywords: Bolete mushrooms, Antioxidant activity,
Spray drying, Freeze drying
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Figure 1 Preparation method of bolete mushroom extract prior to spray-drying and freeze-drying.
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Table 1 The properties of the extract bolete mushroom by various preparation methods
Property Preparation method
1 2 3 4

Yield (%) 55.84+0.15° 56.92+0.20° 61.47+0.28° 50.84+0.19°
Total soluble solids (°Brix) 2.30+0.00° 1.90+0.00° 1.27+0.01¢ 1.97+0.01°
pH 5.60+0.01° 5.57+0.01° 5.46+0.01° 5.30+0.02°
Anthocyanin (mg/100 g) 32.69+0.10° 24.74+0.47° 18.84+0.70° 15.34.+0.39°
Total phenolic (mg GA/100 ¢) 27.27+2.32° 16.1940.37° 9.29+0.26° 15.70+0.40°
DPPH (mg GA/100 g) 2.61+0.03° 2.67+0.05° 1.34+0.06° 2.48+0.03°
FRAP (mg GA/100 ¢) 18.15+0.09° 16.40+0.26° 7.54+0.27° 10.56+0.10¢

Data within row followed by different letters are significantly different (p<0.05).

(%
o

WotadaiasulaiuinauivansLasy
Ao waalmdngnsu Tuusuudesas 5, 10 way 15
uansELURA Table 2 WudlaUSunasealifngvisu
o X Y & ° v a 2
WiNTUAINSBEay 5 v0u 15 YlrUSuN e Iwten
aza18u AUt aNALAAFULAINDUNI TV WIS
WinTuan 5.73 10U 13.93 8amuing (p<0.05) ue
yMlnUsuakaunleendu a1sHusdnNIus way
NINTTUNIIAUBYYADATE (FRAP) anatagiadl
WedAgyn1eada (p<0.05) InsunannLinduLaInEy

& & a v a A a
ypalmangnsusasay 5 HUSuuUwaulnlwentu
a13fuednVianda warINTTUNITAUDUYADATY

Table 2 Properties of bolete mushroom extract ad

(FRAP) gaflgn #e 29.03 mg GA/100 g, 24.21 mg
GA/100 g Way 13.93 mg GA/100 g 5898911 A 11
WinduinaLsealnAngvisu Sevay 10 uazSosay
15 9ua19U (p<0.05) LUULABINUNATDIITEVDY
Chuaychan and Benjakul [32] vilesa1nuealn
windviswuansiiaile (bulking agent) Faevili
fUSunamandnuasUSunameudfiazaneilgly
drafnuarnan fausnawiafiniy widnasiily
arsdrdaluseganandiefisufuiegie 100
nsu

ding various contents of maltodextrin.

Maltodextrin (%)

Property 5 10 15
Total soluble solids (°Brix) 5.73+0.06° 9.77+0.07° 13.9340.06°
pH ™ 5.67+0.02 5.66+0.01 5.65+0.01
Anthocyanin (mg/100 g) 29.03+0.39° 19.96+0.08" 17.65+0.05¢
Total phenolic (mg GA/100 g) 24.2140.62° 21.67+0.60° 19.98+0.55¢
DPPH (mg GA/100 ¢) ™ 2.47+0.03 2.41+0.05 2.45+0.06
FRAP (mg GA/100 g) 13.93+0.26° 13.20+0.52° 11.0140.18°

Data within row followed by different letters are significantly different (p<0.05), and ™ means are not significantly different (p>0.05).
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Figure 2 (a) Water activity and (b) moisture content of the bolete spray-dried powder at inlet
temperature of 165 and 200 °C and freeze-dried with 5, 10 and 15% maltodextrin.
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Table 3 Anthocyanin and antioxidative properties of bolete spray- and freeze-dried powders.

Anthocyanin

o
ving (mg/100 @)

Total phenolic
(mg GA/100 ¢)

DPPH
(mg GA/100 g)

FRAP
(mg GA/100 ¢)

Spray drying at inlet temperature 165 °C

Maltodextrin 5% 17.8140.96° 111.23+0.05° 24.22+0.25% 185.83+2.08°
Maltodextrin 10% 13.92+0.96° 84.55+0.85¢ 21.77+0.06" 108.98+1.86°
Maltodextrin 15% 6.12+0.96° 45.18+0.48° 13.31+0.04° 84.31+0.73

Spray drying at inlet temperature 200 °C

Maltodextrin 5% 18.93+0.96" 110.66+0.25° 23.42+40.15% 190.12+1.95°
Maltodextrin 10% 14.47+1.93° 84.43+0.49° 23.05+0.02°° 109.69+1.86°
Maltodextrin 15% 6.12+0.96° 49.41+0.43' 13.18+0.09° 85.79+0.29"
Freeze drying

Maltodextrin 5% 28.39+1.67° 127.36+0.38" 29.69+0.10° 195.74+1.04°
Maltodextrin 10% 16.14+0.96" 96.50+1.64° 24.94+0.12% 119.54+0.78°
Maltodextrin 15% 7.79+0.96° 52.41+0.63° 12.50+0.10° 89.44+0.67°

Data within column followed by different letters are significantly different (p<0.05).
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Figure 3. Retention of phenolic content of (a) spray-dried and (b) freeze-dried bolete powders
during storage period of 60 days; AF7 = aluminum foil at 7 °C, AF25 = aluminum foil at 25 ° C, PT7
= plastic bag at 7 °C, and PT25 = plastic bag at 25 °C.
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Figure 4. Retention of DPPH value of (a) spray-dried and (b) freeze-dried bolete powders during
storage period of 60 days; AF7 = aluminum foil at 7 °C, AF25 = aluminum foil at 25 ° C, PT7 =
plastic bag at 7 °C, and PT25 = plastic bag at 25 °C.
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Figure 5. Retention of FRAP value of (a) spray-dried and (b) freeze-dried bolete powders during
storage period of 60 days; AF7 = aluminum foil at 7 °C, AF25 = aluminum foil at 25 ° C, PT7 =
plastic bag at 7 °C, and PT25 = plastic bag at 25 °C.
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