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Abstract

The objectives of this study are to encapsulate lyophilized garlic powder with various coating materials for reducing
its unpleasant taste and odor and to investigate their physiochemical and taste masking properties. All coating mate-
rials used in this study were edible ones such as maltodextrin (MD), whey protein isolate (WPI), whole milk powder
(WMP), and skim milk powder (SMP). To produce encapsulated garlic powders, lyophilized garlic powder was
mixed with coating materials at the ratio of 1:1 followed by homogenization for 30 min, and then spray- or freeze-
dried. Physiochemical property measurements and quantitative analyses were carried out for the encapsulated garlic
powders. Encapsulated garlic powder using WMP with spray drying method showed the highest alliin concentration
(4.131 mg/g) compared to those coated with other coating materials. Sensory evaluation showed that encapsulated
garlic powder using WPI and WMP reduced unpleasant garlic taste and odor effectively. Milk fats in the WMP and
hydrophobic chains of the proteins in WPI might bind with volatile and hydrophobic odor emitting molecules. In
the evaluation for aqueous stability, encapsulated garlic powder using WMP showed better stability compared to oth-
ers. This garlic taste and odor masking study can contribute to a number of possible health benefits by adding garlic
powder to a wide variety of functional foods.
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Table 1. HPLC operating conditions to quantify alliin content
HPLC condition Alliin

Mobile phase 0.04% formic acid : methanol
Column Unisol C18, 5 um, 150 A (4.6 x 250 mm)
Flow rate 0.8 mL/min
Detector UV 210 nm




AR Es) nler 293

formic acid =84 (A)3} methanol (B)S ©]-83t 0-587F
0% B, 5-10%7F 50% B, 10-20%7F 100% B7F S =%
gradient H-S ©]83} 0.8 mL/min 522 SHFIUL

A B TP 10 L= 33

BAN =X
FYEAYH, A mA R Es) visE T S
Z2A317] 98 AR 03gS2 SFHF 1mlol] ¥ 1mL

cuvetteS ©]-83}o] spectrophotometer (DU 730, Beckman
Coulter Inc., Fullerton, CA, USA)Z 600 nmo|Ax 8 =&

=243ttt TE = v (A|7F 7HF o2 & 9N 7 =435
gom, Bge] o] ¥&5E nAYEs) iy
Aetolo] Fehert R 5 E L ol gl Ba4 24

_E
[
ol
N
X
lo
e
RJ
il
o
Mo
ﬂ
(]
_&
>
rﬂ

_42_;4 o E .147}0}
AYsiaen, B7td Al
E /idstal BoE W
Y rtsEdee 4o HEE Fosted]
TR A FetAdth Hrh=
H(garlic taste), °F& Sh(acrid
taste), S Sh(after taste) ok B(sweet taste), 2= Sh(bitter taste),
21 Bl(sour taste) L2]3L HA A Q] A5 = (overall accept-
ability)E ZAFIASY B7H s 98 A== 23t
th 9=m-¢- Aslth= 72t 54 H=E BE A5l tis)
= e AAsHATh

WOkt ¥R 7
E\,L £l o
(0]

o, I T ey
L o o
0 o & X‘_I«
X, l;ﬂ o
N o oL 2,
T, =x
() il ;('=‘" OL‘,
w2
& o fTog
1 = EE
I ofo tlo
_‘FL

d
=)
v
Y
L =
2R
g
)
8—
o
\a?
o
=)
rul

O|MZi=st D=2l S04 2

Azxd v &S rlsEee] 92 Y B 279 &
A 98] A A& v] A (scanning electron microscopy,
SEM)S AL&-315Th v M7 &3} vl TS SEM =4 7
of #22 120&%7F LYttt SEM image= SEM (S-
4300, Hitachi, Tokyo, Japan)S ©]-&3}o] 7}&2 15kV
oA ATt

A 24
EH}_—T’-Q} A& = SAS (version 9.3 SAS Institute
, Cary, NC, USA)Z ©o]&3le ELHE2A(ANOVA)S
’%—l’\] 3k & p<0.05 ~==°ll 4] Duncan’s multiple range test=
B7ke] fre)d S Asstainh

DEISEY O|MH=ES Ofs229| allin BS E4
Alliin®] g #2418 91k 253141 9] 2414 (linearity) &

3171 180 alliin E%%C’—‘.‘% A FRTE 3]A 5]
125-1,000 mg/kg®] == 3}o] Table 19 AA]¥ HPLC
BAxHAos =43 A3NFig 1), AFIAe] JAAS
RY)E 09992 F53 FA44LS YepdS 8l th(Fig.
D). & AFPES Sall £AT A vAFEEs) vsity

ZRHY allin®] e 1.90-520 mg/ge] HAE A=
Aok 22 49 5032 mg/g?] alliin TS B o,

A

mau] (A)

mAU

[N
.
o™
w

Time (min)
10000

(B)

8000 ¥ = 7.6476-41.07
R = 0.9999

6000

area

4000 -

2000

T T T T T
0 200 400 600 800 1000

mAU ] (C)

—=5.105

;
\*_—
&
-
\
p-
S
(
|
|

=
.
o
@

Time (min)

Fig. 1. HPLC chromatogram of alliin standard solution (A),
calibration curve of alliin (B) and HPLC spectra of spray dried
garlic powder encapsulated with whole milk powder (C).
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Table 2. Alliin concentrations of the encapsulated garlic powder
extracts using various wall materials

Encapsulation Coating mg/ % Protection
method material & of alliin (%)
Control 5.032+0.05*
MD 2.208+0.10° 43.9+1.97
. WPI 1.684+1.28°  33.5+25.44
Freeze drying
WMP 2.079+0.73°  41.3+14.43
SMP 2.796+0.15°¢ 55.6+3.02
MD 2.789£1.09"  55.4+21.68
. WPI 2.913+0.40° 57.9+7.90
Spray drying
WMP 4.131+0.18¢ 82.1+3.54
SMP 3.147£1.05°  62.5+20.95

*Means with the different letters in the same column are significantly
different at p<0.05.

YMD, WPI, WMP and SMP are indicating maltodextrin, whey protein
isolate, whole milk powder and skim milk powder, respectively.
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Fig. 2. Comparison of time-dependent aqueous stability of the
encapsulated garlic powders by freeze drying (A) and spray
drying (B).
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