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Abstract

Allium tuberosum Rotter (Liliaceae, Chinese chives) is a perennial herb of which leaves are used for food.
This study investigated the effect of pretreatment on quality of dehydrated Chinese chives. Chinese chives was
blanched at 80°C for 20 sec, followed by drying at 70°C, 80°C, 100°C, or drying at 100°C for 30 min and subsequent
drying at 70°C, or 100°C for 60 min and subsequent drying at 70°C. Optimum drying temperature and time was
100°C for 30 min and subsequent drying at 70°C, or 100°C for 60 min and subsequent drying at 70°C. These
conditions were shortened time for dehydration and showed smaller decrease than others in Hunter color L,
a, b. Dehydrated Chinese chives showed a constant decrease in greenness with storage, probably due to
destruction of chlorophyll by light. In the measurement of Hunter color L, a, b, these conditions showed smaller
decrease than others in Hunter color for 15 week storage. Chlorophyll content and SOD (superoxide dismutase)-
like activity in that condition was higher than others. It was assumed that a phenolic compound that forms
its thermostable activity. The fitness of drying models was conducted in order to explain reducing chlorophyll
loss and SOD (superoxide dismutase)-like activity loss. Based upon the chlorophyll content, SOD-like activity,
and retention of green color of the vegetable, optimum drying conditions was 100°C for 30 min followed by
100°C for 30 min and subsequent drying at 70°C, or 100°C for 60 min and subsequent drying at 70°C.
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Fig. 1. Drying curve for blanched Chinese chives at different o X - . o o X —= = a1
temperatures. "Values are W/WO0 (%), WO: initial weight, W: 100°Col A 3023t A2 s T0°CollM A2s dushe
final weight. 22% is completion point of dehydration. Z79 A5 7F -9.15, 100°Ce A 60FA HAZ3 o2 70°C

Table 1. Change in color of Chinese chives at different drying conditions

Drying condition

Hot air drying

Color Freeze drying . e L00°C 100°C 30 min _ 100°C 60 min

and 70°C and 70°C
L (whiteness) 49.56+0.56"% 4593+0.31° 46.03+0.16° 47.8940.21° 49.19+0.08" 48.55+0.04°
a (greenness) -13.24+0.12° ~7.7340.25° ~76840.18° -5.08+0.23° -915+0.14° -8.8640.25°
b (vellowness) 22.01+0.77 13.89+0.12¢ 13.91+0.11¢ 14.42+0.15° 15.71+0.25 15314045
AE 50.13+0.65% 52.11+0.08° 52.01+0.14° 50.18+0.64 49.27+0.13% 49.80+1.63"

‘”All values are mean+SD (n=5).
“Means with different superscripts in the same row are significantly different at p<0.05.
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Fig. 2. Chlorophyll contents of dehydrated Chinese chives
powder. Values are expressed as the mean+SD (n=3). Different
superscripts (a-c) on the bars indicate significant difference at
p<0.05.

= .
+

z

o
~
Y

oX,
o
fru
rr

s

ol

L,

o X

5 °F

-7

e
ojf
=)
ot
o
i
ox
u
il
Py
2
off
ol
A
_>L
fru
N
A
L

o &
yE o o2
2 g
Lo off

t
N
)

e
| mm
=
£
a
iy
frtl
lﬂl
V)

B2l (photodegradatlon)t
A AL} "o o) vy A o7 g
9 Z 18] (pyrrole ring)7} & EA#Fo] v
3t 7] djfoltt. 22 o] W =EHH %1
(singlet oxygen)9} 3fo]|=EEA] girjZdo] 2=
ZAATH29). aHERE 1 A7 A%
=EHA] GEF e 2ol FE2EE RS
A2 At

b

)
l_,
N
-

=
N
=
Lo

i & fo ro o

ot
2 f

O
&

M
&

2
=

B oro e ofN Mo M ope N opE of £ o my ax
BN

<
T

B bt
ro
o
il
oy
o

Ea OM X] T 2 phyto-
SOD¢} frAkgE 985 st
5@:]._,_ Higo] ot w
1A W9 superoxideE
AATLZH —Lﬁr Ao} & 4tald Fofjo] Wojaw
7FATH(33). 59 ditel g

SOD FAHEH4

chemical Oﬂ

s o el A Kwak 5(14)
o] FgA| 7 —11—4 SOD f+rAFEA# Ahn 5(34)9] %
B ¥R el ol 43 o A

OD frAHEd2 Fig. 3

I Py BF AxLE UL SOD FAFEAC AA o
e A e AeE Ut s4dx FFd4 1,250
(unit/g) 2.2 714 &% ow thE-2 100°C 603-70°C Az
g3 REF7} 1,176, 100°C 30%-70°C AZxLE3 HF7}
1,141 (unit/g) & =2 = YeR AT 70°C, 80°C, 100°Cell
A ZyZr 1,111, 1,021, 1,000(unit/g) -2 L0y vl =+
1400
a
1200 + [ c b b
= o c d —E—
£ 1000 | = —
> 800 |
2
8 600
<
E 400
[o]
@ 200 |
0
Freeze Hot air Hot air Hot air 1007C, 100C,
drying  dryingat dryingat dryingat 30min and 60min and
70C 80°C 100°C 70C 70C

Different heat treatment

Fig. 3. SOD like activities of dehydrated Chinese chives
powder. Values are expressed as the mean+SD (n=3). Different
superscripts (a-d) on the bars indicate significant difference at
p<0.05.
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Table 2. Changes in Hunter's color value of dehydrated Chinese chives powder stored at -20°C in showcase
Hunter color  Storage Freeze o o o 100°C, 30 min  100°C, 60 min
values (week) drying e 80°C 100°C and 70°C and 70°C

0 4956405677 45934031  46.03+0.167  47.89+0.21° 49.19+0.08" 4855+0.04°
L 2 49.23+0.01° 4630+0.02¢ 4621023  47.14+0.11° 46.43+0.05" 48.80+0.02"
(whiteness) 8 49.21+0.22° 44.84+0.15" 4587+0.037  47.02+0.18" 45.30+0.12° 46.1940.06°
15 49.17+0.16" 4223+0.03°  44.15+0.01°  44.22+0.10° 4456+0.11° 44.18+0.13°
0 -13.24+0.12° -773+025°  -7.68+0.18"  -5.08+0.23° -9.15+0.14" -8.86+0.25°
a 2 ~12.03+0.23" ~718+0.12°  -7.49+032°  -5.00=+0.11¢ -871+0.13" -8.80+0.03"
(greenness) 8 -11.01£0.15° -650+021 -7.18+0.01°  -457+0.05° ~7.73%0.11° -78240.11°
15 -8.03+0.34% -429+033"  -487+017°  -273%0.01° -556+0.12° -5.65+0.09"
0 22.01+0.77% 13.89+0.12¢  1391+0.11¢  14.42+0.15° 15.71+0.25 15.31+0.45"
b 2 21.04+0.14* 135240.15° 147240107  1566+0.01° 15.57+0.09° 16.29+0.12°
(vellowness) 8 20.77+0.23" 13.36+0.14° 15124004  14.83+0.07° 14.37+0.06° 14.76 +0.03°
15 20.06+0.04% 12.3940.05¢  1359+0.03°  10.33+0.06' 14.12+0.04° 14.24+0.11¢

YAll values are mean+SD (n=5).

“Means with different superscripts in the same row are significantly different at p<0.05.
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