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Table 1 Variations of bulk and tapped densities, repose angle and Haunser ratio of spray dried
peppermint powder as influenced by Arabic gum concentration and inlet air temperature.

Inlet air

Arabic gum Bulk density Tapped density Repose angle Haunser ratio
e (g/mL) (g/mL) ©) )

140 0.561+0.002° 0.694+0.004° 28.67+0.28° 1.24+0.011°

10 160 0.546+0.002° 0.67240.002" 28.33+0.37° 1.2340.003?

180 0.530+0.001¢ 0.65120.002° 27.67+0.14° 1.2340.005°

140 0.535+0.001¢ 0.650+0.002° 27.33+0.18° 1.21+0.002°

20 160 0.524+0.005° 0.630+0.002¢ 26.67+0.35¢ 1.20+0.011°

180 0.512+0.003" 0.615+0.002° 26.33+0.41°¢ 1.20+0.009°

140 0.495+0.001¢8 0.606+0.001° 25.67+0.22¢ 1.22+0.004°

30 160 0.482:£0.003" 0.577+0.0068 25.33+0.11¢ 1.2040.020°

180 0.465+0.001 0.56240.003" 24.67+0.10° 1.21£0.004°

Data are mean of triplicate measurements+ SD values. Different letters indicate significant (p<0.05) difference
between means.

S Ao a8 (P<0.05) (ols pre Lsb 4 il gl o)las
Lo sl o sy io 60l > edasplis
w3 b0 Sl S Sans asls o A oLl ST A0l
5 S om0l s 00 (VL Sms sl 5 Kb
oslas slasn s 5y asls [PY] ol 6 p A0k o cAISCis
das o QLA &S 5y 4 YA JIYO0 engdeee 5y il CL&’

o3 ey g (6 ol o s s N5 SadOl - s s

04

Gopo 2015) @ 0L o Ol juis —¥-F
woesle K oS lasly Cose a4 S il b St 4l
‘MJ&W&\)&JL&&M&j@U&)}J&&@

2 oS A Sl s S L asly onl e e

\J)J}&Mﬁbbﬁ&&:&ﬂbﬁj@)du&&

S35 S aasly Sl 5l e e CBIE 5 Loy LISIL



ey 83 Shes 5 Sonbsle Shy Fp

UL en 5 g SO asly

woadl &S Wl e il Bl Soogn Ve 0,3 o301 Al L
22 S Slie oS [Y0 NN sl (Saw osle g
chle iy 5 slS Sl s VN gles s il gl
e @59 5 b Shs bl cs (1Y) 8 pao
S PSS s S baps gy s p 0k el 0 DS
o orled e il e S5 LSS Lol
gl SRl Al Gl # b b DLS 4y ol (g0 (e
Glosd o SVl 5 mSTy 2alS o e S5 oled

A T

LAJ:J.; JS JLA QL.SJS Q‘ﬁﬁﬁ'—/\—\'

Gl pla olas s S 8 DLS S Seslul s
el ool VK s L ) 4 el Sis

s Ve B Ve 5lensys slsa s Sl pl b lad sl S
w ol cpl il 2als (mg/100g) Y&« g8 5l ol Sl

w‘abf&ﬁ&t—:sﬁflﬂ:wﬁ}l‘ps

b 03l S T Sl cosby Hlie 4 VL (glales
R s Sadllir edl Corse VL by 1

M psisn ool TE] KL s blssSel Sllas

Sl SUs n (Sise G s mle sl RIS

Skas Slod gl (D3 o3Il Ll L s G b
LoSbs s dbe fals Old o St opd o

Y] osie A5 i g d0L

LAJ:_% dﬁ&w” u.a’u Q‘M’—i—\'

out sy sakob sl sla i 1 s S

Vsl s el ol (S Olea b 5 s o
35 WVAVYE a3 gdome 53 JAlb slini o jlas 35 (Soosn
s3dms 53 K3 Sobe 4 5 b gie U (S St Jien S
spar 5 5SS O3 el cdls 13 Jed LB Loy
3phr GAmS G hOlr G Sy 4 e )y S
B s e pasia jS 5 sule sl Gl Spso 4 S
5 ol e Saw g sl G b e Rl ey3 6l &S

O0GA 10% BGA 20% B GA 30%
= 500 1 a °
=]
2 400 4 —h—f£
§ %‘“ 300 -
22 201
i
s 100 4
=
0
140 160 180
Inlet air temperature (°C)

Fig 1 Total phenolic compounds of spray dried peppermint powder as influenced by gum Arabic (GA) concentration
and inlet air temperature. Data are mean of triplicate measurements (n=3). Error bars indicate SD values. Different
letters indicate significant (p<0.05) difference between means.
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Fig 2 Inhibition of free radicals (DPPH) ability of spray dried peppermint powder as influenced by gum Arabic
(GA) concentration and inlet air temperature. Data are mean of triplicate measurements (n=3). Error bars indicate
SD values. Different letters indicate significant (p<0.05) difference between means.
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Table 2 Variations of total phenolic content (TPC) of spray-dried peppermint powder as influenced by
Arabic gum concentration (10-30%), inlet air temperature (140-180°C), storage days (up to 120 days) and
storage conditions (Daylight at 20°C, Darkness at 20°C and refrigerated at 4°C).

Arabic Inktar
am temparature Storage daysiconditions
() ©
1 30 L) 9 120
Dayiit  Daknes Reffieted Daylit Dak  Fide  Dayiigt Dak  Fide  Dayliht  Dak  Fide Dayigt Dak  Hide
140 409" 409" 409A  3BeD 3MS5aC  3974aB  3477aH  3712aF  3761aE 3175aK  3484aH  3550aG  2865dL 3258 3346
10 160 35%60°  3%60°  3560A 388D RAC 43P WdegH  3BTF  3BIE 618K  2M68H  225¢G 23854 2703g  2776d
180 3310° 310 BLGA 911D  30R1C 3MOB 205H 2865F 2809E 207K 2719H  2768G 2317 25830 26451
140 466" D6 DOObA  3664tD  RBI0C  348B  33570H  35870F  3634bE 3056bK  3358bH  34306G  2767HL 31500  3238b
20 160 3672* 3672 3672eA 3184 3313«C 346B  2986eH  3133eF  3179E 209K 248H  3R9%G 2460 2788e)  2862dl
180 3417 AU 3A17hA 3003hD 3110hC  3130hB  2786hH  2943hF  2990hE 2582hK  2801hH 2852hG  2391hL  2661hJ  2725hI
140 41422 41424 4142cA 3553 3O5C  37B2B  3205cH  3476cF  3533cE 976K 3262cH 331G 2683d. 3057 3339d
30 160 380" 300" R00dA  3293dD  M84dC  3H67dB  34IdH  3247dF  3295dE 290K 3063dH  3130dG  244dl 288D 2965dl
180 36077 3607 3074A 31690 3WIC  3BLIB  2H9H  3124fF 31656 237K 2956 3G 25256 28078 2RO
Data are mean of duplicate measurements. Significant (p <0.05) differences between means are shown by different
lower-case and upper-case letters for each column and row, respectively.
Table 3 Free radical inhibition (DPPH) ability of spray dried peppermint powder as influenced by Arabic
gum concentration (10-30%), inlet air temperature (140-180 °C), storage days (1-120 days) and storage
conditions (day light at 20°C, dark at 20°C and fridge at 4°C)
. Inktar
Arbic temperature Storagedayslcondiions
gm(%) )
1 30 0 N 120
Dayliht Dak  Fidee Dayliht Dak Fiidee Daylight Dak Fide Daylight Dak Fide Dayiigt Dak Fide
140 828dA &8dA &8A 723D BOC 738&B  656aF RBOE 685E  613a 3laH 422G 570 589K 04
10 160 S00A  S00cA 800cA T0SC  710B 7148 6546 65¢F G2 04y Q6 @Il S66M 578 596K
180 T85A  785fA  T85A RB8LC HDTB T01gB HA4F  6SS5E  659E 001 @3G  6l6H 5561 STAK S84l
140 863bA  863bA 8063bA  T5IC  To4B  761bB OSHF  7I2bE  712bE 43bH  663bG 663G 01 613W @5bl
20 160 80dA &0dA &0dA 727dD A4 7A9B 820G  O5eF T06E 28] STl 66leH  S86aM 02l 625K
180 807eA 807A 807eA 715D 25(C BIB  6/1hF  672hF OIE @7hH  627hH  655hG S78hK 592h) @0k
140 894aA  894aA  894aA  T776C  P4B MPlaB 716G 723cF AIE  653d 6770 O3cH 614 630l 651K
30 160 864bA  804bA 80o4bA  TSGD  W3B  7T7HC  TAdF  7I8F  BIE  652dl 664 8HG  O9dL 1K 47D
180 $AS5cA  BASA  BAScA  TATLC  TSALC  T6lB P2F O4F  TIME  MA3MH  AlH 676G 06K 6068 48fl

Data are mean of duplicate measurements. Significant (p<0.05) differences between means are shown by different
lower case and upper case letters for each column and row, respectively.
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Recently, essential oils of plants such as peppermint have gained more interest
due to their antibacterial, antifungal, antioxidant activity and free radicals
scavenging ability. Microencapsulation by spray drying is a novel method to
preserve volatile and heat/oxygen sensitive compounds. This method retains
essential and volatile compounds of peppermint against chemical spoilage and
helps to improve handling properties of the obtained powder. The aim of this
study was to investigate some physical and functional properties of spray-dried
peppermint powder, and to study the effect of storage conditions on phenolic
compounds and antioxidant activity of the resulting powder. For this purpose,
three air temperatures (140, 160 and 180 °C) and three Arabic gum (as carrier)
concentrations (10, 20 and 30 % w/v) were used. Bulk and tapped densities,
repose angle, Haunser ratio, total phenolic content (TPC) and DPPH radical
scavenging ability of the powders were measured. Powders were stored for 120
days under three different conditions: daylight (25°C), darkness (25 °C) and
refrigerated (4 °C). TPC and DPPH of stored powders were then measured at time
intervals of 30 days. Results showed that increasing inlet air temperature and
carrier concentration led to decrease in bulk and tapped densities and Haunser
ratio. TPC of powders were decreased by increasing inlet air temperature.
However, at higher temperatures (160 and 180°C), increasing carrier
concentration increased TPC of powders. Overall, it can be concluded that
increasing inlet air temperature positively influenced certain physical
characteristics of spray-dried powders, while destructed TPC and decreased
DPPH scavenging ability of the powders. Negative effect of high temperatures
can be compensated by increasing carrier (Arabic gum) concentration. It was
concluded the most reduction in TPC occurred when a low carrier concentration
and day light storage condition was used. Thus, storing the powders for 120 days
under low temperatures and darkness could preserve TPC and DPPH radicals
scavenging ability of peppermint powders.
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