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Abstract

This study was conducted to develop a spray-dried garlic chives (Allium tuberosum) powder and to evaluate its
quality characteristics depending on the treatment of steam blanching pretreatment (100°C, 3 min) and the addition
of forming agents (dextrin (DE=10), B-cyclodextrm) durmg process. The steam blanching pretreatment showed an
increase in L* value while a decrease in -a, b, C, and h° values of the powder. Moisture content and water
soluble index were not affected by the treatment of steam blanching and the addition of forming agents, whereas
the particle diameter was the smallest in the steam blanching treatment and dextrin addition. Chlorophyll, phenolic
compound, and vitamin C content, and DPPH radical scavenging activity of non-pretreated powder were significantly
higher than those of the steam blanching treated powders. However, there was no significant difference between
the two forming agents. The sensory acceptability (color, smell, and overall acceptability) of powder treated with
steam blanching were significantly higher than those of non-pretreated powders. Therefore, the steam blanching
pretreatment of fresh garlic chives affected on the better quality characteristics of the spray-dried powders when
compared with non-pretreated powder though it adversely affected the natural chemical quality of fresh garlic chives.
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Table 1. Color property of spray-dried garlic chives powders as affected by steam blanching pretreatment

. Color value
Treatment” Forml%g
agent L* b* C* e
\B DT 68.36:022% -12.98+0.03 26.224026" 29.26+0,24° 116.36+0.25"
CD 69.33+0.61° 13.55£0.07° 2771+0.24° 30.84+0.22° 116.00£0.26"
. DT 81.27+0.54° 5.55+0.07" 20.660.32° 21394032 104.96+0.11°
CD 80424025 -5.510.04* 22724038 2338+0.36° 103.53+0.35°

UNB, nonblanching; SB, steam blanching.
DT, dextrin (DE=10); CD, B-cyclodextrin.

IMeanstSD (n=3) in a column followed by same letter are not significantly different by Duncan’s multiple range test (p<0.05).
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Table 2. Moisture content, water solubility index, and particle diameter of spray-dried garlic chives powders as affected by steam blanching
pretreatment
1 . ) Moisture content Water solubility index Particle diameter
Treatment Forming agent %) %) (um)
\B DT 5.56£0.53" 89.56=1.80" 45.63:0.97"
o)) 561037 89.48+1.74' 34.68:1.13°
B DT 5.44+0.16" 91.48+1.50" 29.76+0.23°
CD 5.27+0.22° 91.00+2.68" 35404025
NB nonblanching; SB, steam blanching.
DT dextrin (DE=10); CD, B-cyclodextrin.
IMeanstSD (n=3) in a column followed by same letter are not significantly different by Duncan’s multiple range test (p<0.05).
Table 3. Chlorophylls of spray-dried garlic chives powders as affected by steam blanching pretreatment
Chlorophylls
Treatment” Form]n’g (mg%)
agent”
a b a/b
\B DT 23.17+2.86” 11.74+1.56" 1.97+0.15"
CD 20.93+1.75" 11.9410.89" 1.75£0.20"
= DT 333026" 401034° 0.83+0.05°
CD 3.0420.19" 3.68:0.17° 0.82:0.02°

NB nonblanching; SB, steam blanching.
DT dextrin (DE=10); CD, B-cyclodextrin.
IMeanstSD (n=3) in a column followed by same letter are not significantly different by Duncan’s multiple range test (p<0.05).



Spray drying of pressed juice from garlic chives 389

Ao AeA o™ (29), Wl FH A5 RRAE
Hulo] AL o4 gx]7]d] o8] Zul|s o) §7};L]91
. 21049 v 9} vjEl ¢ e xjE Tt 245

A THT fodog =glon) BX 21xA] Hrlet 3
PAQ! dextrin?} B-cyclodextrin 7kl 2] 4 <1 =
ol 2ol et ol vk C} 7}°ﬂﬂa]o1] o4l
=AY A Holm9), I A Ko =& Ae
Az Fako] Hjeldl ¢ 6‘]-\11:_0_ N T = Ao

T A—

N

1o 2
Aoy 99, A7 B deee A9E 94
d317] Aele] el ver col 7t 2aEE Ao

49

1w = Hu Y r%

A ATH31,32).

g g7 59 A TR 2 25
Buro] gatslsS DPPH #87] &A% o® =
A 7= Table 49l YER|QITE DPPH 2171 2752
AP mA PN s B 47 mon 5
3], FA Tl A FIAZ Beyclodextring 4 7}gh F-2o]
A AR R A1 e BAUSTE B, o127 23}
= oA AF3 S A7) e E49 W, vjehd
C, 229 S0 32k nx|&= gk gAlsrgen, o
=9 ko] 7zt el Mtste S A S o w A%
O mebd] REe AE A B4 et AR BRdz
Bue] eSS AN EAE e Aoz Bt
ek 279 £ A E Dot Akl 2ol
o] we} DPPH &7 %0] 7H4as= Aoz Bu@33)E b

o]
A

FN

~

T

olr

—1)1' u‘lh

1w g
-y

ol

& U BEYEo e 2o USH
o et F3A TH/o mE F
g AgAte] PEE sl BeA 7S % 718
Table 52} 2t} Colore} smellel] et 7| o=
A g7F AT B fo]H o 7 B,

EFAZA] H3A|91 Beyclodextrin 3 71} dextrin 37}
?‘7]"’““ TRl 7|5 % A zfol& HolA] &Stk o]y
SHT F5s ﬂf’qtﬂ' FE e FAFEY £74x
‘?:_]’9/] color®} smello] B2 7|5 25 HOl A= UA
= o = A -cﬂ—Eh,]. ol7)d] el B3 Eg FHE
o] F¥ dolo g ATHHAT) Tasteo] 3 715 %=
2o 23] ZFY 149 Aol E HolA]
o} Overall acceptability = color®} smellel] T3t 7] T =9}
FA 2% AT FALT wn} fel o 2
B e, Zh ATl A Bcyclodextrin 3 7H7F
dextrin H7}FET} oBF #& A4S BSkTh o] 2 F3

9 4% A FHAYE 4FY BRAE 2ue] wiA

dm

w
=}
A

i

Zsl

|

o 120X
M

e Mo

o fo

N

i o
£ BN

l‘

o

0

P

olN
\

fr do @ Mz o
r e
o
°>>LHF

;
i

71Z= Solel fadk W Aoz dddn) wi,
o] AR AR S HE S8R o Avdle o5
AR E S @e 2ol A3 Ao A

ol’del BE A¥E FHeE Hu, e A5 A S xi
gl A5 BRx Bde] Wre #es 7]L =7
SR, A, YAt=7], SREE 9, Sl 6‘&, H]
Bl C 9 3 _c]'}\\_jﬂr‘é‘ 2 ASA7lE FelA Bk
7= Al 15200k wheb] 55 25 7

Table 4. Phenolic compounds, vitamin C, and DPPH radical scavenging activity of spray-dried garlic chives powders as affected by steam

blanching pretreatment

) . b) Phenolic compounds Vitamin C DPPH radical scavenging activity
Treatment Forming agent (mg%) (me%) %)
\B DT 959.57+46.50” 0.57+0.02° 54974351
CD 1,052.3577.71° 0.52£0,03" 64.42+4.58"
. DT 652.84+62.50" 0.1120.01° 50.83+6.05"
CD 750.35+74.45 0.15:0.01° 52.0544,02°

NB nonblanching; SB, steam blanching.
DT dextrin (DE=10); CD, B-cyclodextrin.

IMeanstSD (n=3) in a columm followed by same letter are not significantly different by Duncan’s multiple range test (p<0.05).

Table 5. Sensory property of spray-dried garlic chives powders as affected by steam blanching pretreatment

Sensory property

Treatment” Formmjg
agent” Color Smell Taste Overall acceptability
DT 497+2.04™ 428+189" 5.00+2.09" 459+199"
e cD 4.66+2.09° 383£161° 5.002.39" 486+181%
. DT 5.72+1.60" 5.38+1.80" 5.4141.66' 5.66+1.49"
CD 5.72+1.49" 5.45+1.78" 5.52+1.88" 5.70+171°

NB nonblanching; SB, steam blanching.
DT dextrin (DE=10); CD, B-cyclodextrin.

MeanstSD (n=3) in a column followed by same letter are not significantly different by Duncan’s multiple range test (p<0.05).
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