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The Difference of the Quality Characteristics of Sheperd’s Purse (Capsella
bursa-pastoris) with the Pre-treatment, Freezing and Thawing Methods
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ABSTRACT

The conditions of blanching, freezing, and thawing for Shepherd’s purse (Capsella bursa-pastoris [L.]) were studied
to improve its quality attributes during frozen storage. The washed samples were blanched with water at 100°C for
10, 20, 30, and 40 s. They were then soaked in cold water. The quality characteristics of the samples such as pH,
texture, hardness, color value, and total viable cell were analyzed. The samples blanched for 30 s were frozen and
thawed under several conditions and their physicochemical characteristics were analyzed. The pH value of raw sam-
ples was higher than that of the blanched sample. The values of brightness (L), redness (a’), and yellowness (b")
decreased after blanching except the L* value of root at the condition of blanching for 40 s. Upon considering the
bacterial cell counts, the proper condition was determined to be 30 s of blanching time. Blanching for 30 s was
the optimal pre-treatment for minimizing the quality deterioration of the shepherd’s purse for freezing. Regarding
its color change and microbial safety, faster freezing and thawing methods made less changes on the quality of fro-
zen samples. Consequently, immersion freezing and radio-frequency thawing were the most effective in minimizing

the quality change.
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Table 1. The color values of Shepherd’s purse by blanching time
ino ti Color
Sample Treatment Blanching time - -
(sec) a b AE
Raw - 42.39+£3.27° -7.85+1.29° 12.21£2.35° -
10 34.17+£1.13% -8.89+1.13° 10.30+1.22% 8.62+1.02°
Leaf 20 35.42+1.11° -7.56+0.70° 8.21+0.86° 8.12+0.92°
Blanched b b b
30 34.05+0.23> -8.35+1.66° 8.78+2.15% 9.29+0.55
40 31.15+2.56° -14.35+0.69" 18.16+2.41° 14.57+0.79*
Raw - 36.83+0.71° -0.36+0.06* 4.07+0.18° -
10 40.73+0.79* -0.81+0.69¢ 3.82+0.85% 4.03+0.82°
Root 20 40.36+0.95° -0.64+0.27° 2.71+0.91% 3.85+1.04%
Blanched " b
30 39.48+1.17° -0.48+0.06° 2.86+0.17* 2.93£1.11°
40 33.38+2.56° -0.95+0.35¢ 2.61+0.39¢ 3.95+2.23%

““Different letters within the same column in leaf and root are significantly different from each other at p<0.05 by Duncan's multiple range test.
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Table 2. The color values of Shepherd’s purse leaf by freezing and thawing methods

A~B. 5 e}
FEEFS

81%% FEN}
88%= YEITE Woldle]

571k

o] 73 4027 A AHE Al 0.6%=2 F
7Vetath. Park & Lee (1994)S 9%9] 2L H AE9 4

i color
Treatment Freezing method Thawing - - -
method L 2 b AE

Raw 44.1242.64 -4.75£1.15 13.45+2.53 -

Blanched 35.67+1.37 -5.60+0.94 9.21+1.42 -
25°C 35.76+1.69° -3.34+1.03 5.29+1.788 4.98+1.58*
-20°C Running water 35.64+1.16%° -3.13+£1.32% 4.67+1.98% 5.51x1.774
Radiofrequency 36.42+1.54% -3.61£1.66" 5.77+2.738 4.95+1.97*
25°C 35.15+1.18* -3.53£1.49 5.35+1.76° 5.04+2.214°
Blanched -40°C Running water 34.14+£1.74% -3.32+1.05% 5.19+1.27° 5.15+1.67*
Radiofrequency 33.98+1.55" -3.40+1.64" 5.39+2.39° 5.37+1.98%
. 25°C 34.89+1.41* -4.26+1.23 6.56+1.584 3.62+1.46%

I

r?fggiscl)o " Running water ~ 34.87+1.95% 420+1.14° 6.26+1.64" 4.06+1.52"
Radiofrequency 33.47+1.63%° -4.75+1.158 7.33£1.81* 3.76+1.40

*®Values in the same column with different superscript letters on freezing method were significant differences (p<0.05) by ANOVA with Duncan's

multiple rage test.

ABValues in the same column with different superscript letters on thawing method were significant differences (p<0.05) by ANOVA with Duncan's

multiple rage test.

Table 3. The color values of Shepherd’s purse root by freezing and thawing methods

i i Color
Treatment Package Freezing Thawing
method method L* a* b* AE
Raw 55.45+9.59 3.10£1.86 22.50+4.29 -
Blanched 46.65+2.98 0.49+1.24 13.14+2.33 -
25°C 48.66+3.34 0.49+0.918 10.97+2.488 4.85+1.598
-20°C Running water ~ 46.75+2.32" 0.50+0.75 9.6242.15" 4.99+2.378
Radiofrequency ~ 47.52+3.19" 0.75+£0.91" 10.37+£2.47" 4.53£2.108
Aj taini 25°C 48.03+£2.53¢% 0.94£1.1178 10.97+1.698 3.95+1.08"
Blanched ‘rpi‘;‘l‘(:;‘“g -40°C  Running water ~ 47.62+3.53% 0.11+0.98 11.05+3.63" 4.80+1.95®
Radiofrequency  49.00+2.954 0.11£0.67" 11.95+3.118 4.67+1.86™
. 25°C 47.47+5.51° 1.53+1.59* 20.83+£2.234 9.62+2.14b"
Immersion . Agb A A
(-60°C) Running water ~ 50.16+3.75 1.01+1.53 20.09+2.53 8.74+3.47
Radiofrequency ~ 50.98+3.88% 1.56+1.85" 21.54+2.02* 10.36£2.17*

**Values in the same column with different superscript letters on freezing method were significant differences (p<0.05) by ANOVA with Duncan's

multiple rage test.

ABValues in the same column with different superscript letters on thawing method were significant differences (p<0.05) by ANOVA with Duncan's

multiple rage test.
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Table 4. The water content and pH of Shepherd’s purse by blanching time

Blanching pH Water content (%)
Treatment .
time (sec) Leaf Root Leaf Root
Raw - 6.74+0.03¢ 5.60+0.07° 81.11£1.63° 88.44+0.81°
10 6.81+0.02° 6.54+0.03* 85.11+0.44° 88.83+0.33°
20 6.83+0.02° 6.57+0.01* 83.11+0.51% 89.05+0.46°
Blanched
30 6.88+0.02° 6.53+0.03* 83.90+0.39% 88.55+0.71°
40 6.89+0.04° 6.56+0.05* 83.91+0.07* 90.55+0.41*

*“Different letters within the same column are significantly different from each other at p<0.05 by Duncan's multiple range test.

Table 5. The total bacteria count of Shepherd’s purse by blanching
time

Blanching time Viable cell count

Treatment (sec) (log CFU/g) Total coliform
Raw - 6.81+0.17 3.65+0.47
10 5.26+0.15 1.324+0.13
-+ D
Blanched 20 5.19+0.08 N.D.
30 4.54+0.43 N.D.
40 4.25+0.21 N.D.
YN.D. means not detected.
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Fig. 1. Freezing curve of Shepherd’s purse; (A) convectional freezing at -20°C, (B) convectional freezing at -40°C, (C) immerstion
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Table 6. pH and drip loss of Shepherd’s purse by freezing and thawing methods

Treatment Package Freezing method Thawing method pH Drip loss (%)
Raw - - - 7.18+0.03
Blanched - - - 8.09+0.08
25°C 8.03+0.04 8.01
-20°C Running water 8.01+0.09 13.10
Radiofrequency 8.04+0.13 9.53
Ai . 25°C 8.14+0.08 15.35
Blanched “pi‘;‘f{?;mg -40°C Running water 8.1740.03 17.32
Radiofrequency 8.17+0.11 15.07
| . 25°C 8.18+0.07 9.88
”(‘_‘2852;)“ Running water 8.19+0.07 9.85
Radiofrequency 8.27+0.05 8.94
Table 7. Hardness of Shepherd’s purse leaf and root by freezing and thawing methods
. . Hardness(g/cii)
h Th: h
Treatment Freezing method awing method Coaf Rot
Raw 1,359.50+359.56 3,968.95+1,325.96
Blanched 1,348.25+591.79 2,876.25+1,054.66
860.00+495.01 5,788.25+1,967.72
-20°C Running water 672.75+£575.49 5,779.25+2,010.48
Radiofrequency 704.25+394.64 6,317.00+2,129.97
494.00+285.35 6,286.75+2,137.37*
Blanched -40°C Running water 460.00+303.61 4,825.25+1,387.38°
Radiofrequency 622.50+£298.07 5,596.00+£1,556.76™
1 , 541.504277.67 6,179.75+1,907.60
“(‘_rggﬁscl;“ Running water 393.75+261.63 6,123.00£1,273.64

Radiofrequency

414.25+295.32 6,437.25+1,761.67

*Values are significantly different at p<0.05 by t-test.
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