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Optimization of Processing Conditions for the Production of Frozen Aster scaber
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Abstract

This study investigated the effects of blanching time (1-5 min), types of blanching solution (1% NaCl vs 1-3%
sucrose), addition of packaging with blanching solution, and thawing methods (thawing in packaged versus depack-
aged units) on the qualities of frozen Aster scaber. As quality parameters, drip loss, moisture content, shear force,
color, and sensory test were conducted. Aster scaber was blanched in 1% sucrose for 4 min and packaged with the
same solution prior to freezing whereas frozen Aster scaber exhibited palatable quality when it was removed from
the package and thawed in running water. Consequently, this study demonstrated that the optimized processing con-

dition provided qualities like non-frozen control.
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Fig. 1. Experimental design and process procedure of Aster scaber.

Blanching Optimum Blanching Optimum Blanching
In boiled water for 1~5 min In water vs sucrose solution In 1% sucrose solution
Packaging Packaging Packaging
Vacuum package Vacuum package Pack with/without solution
Freezing Freezing Freezing
At -30°C for 24 h At -30°C for 24 h At -30°C for 24 h
Thawing Thawing Thawing
In Running water for 30 min In Running water for 30 min In Running water for 30 min
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Table 1. Effect of blanching time on the physicochemical and sensory properties of frozen Aster scaber

Blanching time (min)

Properties | 5 3 2 s p
Physicochemical properties
Weight loss (%) 21.6£5.12 19.2+4.10 19.5+£9.40 18.1£7.28 13.7£8.61 0.739
Moisture (%) 90.7+0.97° 91.7+0.02° 92.9+0.40° 93.1£0.06* 93.4+0.40° 0.001
Shear force (leaf, N) 10.8+1.35 7.68+2.73 9.32+2.03 9.28+3.60 6.57+£2.20 0.337
Shear force (stem, N) 17.6+£2.08 29.0+8.23% 30.4+9.92° 15.6£4.31° 9.77£1.31° 0.009
CIE L* 30.9+1.42 32.3£2.15 31.8£2.27 33.0+£2.77 29.5+0.94 0.317
CIE a*V 10.6£1.02° 10.1£0.91° 9.12£1.17® 8.14+0.47° 8.29+0.93° 0.032
CIE b* 17.24£2.76 19.3£3.19 16.0+£2.50 18.0+£3.43 15.0£1.23 0.395
Sensory properties
Appearance 3.80+0.92 3.60+0.84 3.45+1.27 3.67+0.87 3.80+0.92 0.999
Color 3.50+0.53 3.20+0.63 2.64+1.06 3.89+0.60 3.10+0.99 0.403
Off-flavor 3.40+1.17 3.00+1.41 2.09+0.99 2.22+0.97 3.00£1.05 0.582
Texture 3.70+0.95 2.60+1.35 3.36+0.67 3.44+1.01 3.10+0.88 0.722
Mean+SD

YAll values were expressed as absolute values as an indicator of greenness.

““Means with different superscript within same row are significantly different (»p<0.05).



46 Hm

e "HIX7] A7k g
3R Hlx]7] A7l
et x}°17} 5&?—21?401~Hl 12 2 2]7-9] 90.7%°l Y3t
38 AP FAM 929%= FEFEe] 5718 th(p<0.05).
HHH, 43 oo = HX)7] AT SRR A A7
7J°l FEFFN = ZolE HolA] ettt dvkH oz &
A E= wx] 7)ol ot FEF S4o] wAs, 1
A3 gx7] 34 A5 24 WA= F81
o2 H7hETHKim et al, 2017). HIX7] A17b3h @3 <)

T daete] #Alel oA Jung et al. (2007) HIX]7]
=5k 3 17¥0ﬂ o =9 &4e z}om ATHL SRR
ol5¢] AFolME tA7] REERE Aol Ay Ak
%‘—0:16}04 WAse =Y S AAESkT o] 9 e
HA7] AIZPE S5 el 33 A7 AFSARE B
A A HA7] A7 STk A7 8 T 4N
o] FHF ] AR AFT HAUL, o2 Qlste] <]
E rEs B 2o E ddEnh

o] A2 o Fololx e B A7kl 2ol7t
HEEA B2 v, 7] FoA s 238 ATl
29.0-30.4 N9 =& AT S BAFATH(p<0.05). o] F |

271 ’\]714 7ol wet e AdEe Haske A3
o]’4e] A= Beom et al. (2015)°14 %=
A=, C’]T‘:f‘% ]5‘17] 47X "X 7] A
] i E}_]_ E;o}%

1o,
N o
N
o
nTn
ol
o
X N
ol
o
1 2 o
o
HJ
\I
L
E
_bL
N
I
Mo
2
iy
o
¥2,
lo

o sk Q3 tie) 15 2o

AFF7} ol Foi M, 2 Ak 2% 9] UL g5}l

- ol& -

AR - g2E

45 o] Z7|F9elA o] hast Ao E vhdEh
A U217 34 5 F5EE SRS FH e 22 =4
NME A EHE B O F HUiEe= RHA, 5
oo g H 7] AlZte] AAHE A FHH 2 IF
2 Q3 Ze7 o] wAste] FHo FAg W3

7 2w Ao 2 H7HE A tHBourne, 1989).

A ZHoA o] Wy A TE BE HE]FolA
2pol 7} BEE R it whE HH o] =AML= (Ko 3
B A2 7hA] Zpel7h QAR N, 4% X @] o)A 7haske
AFHE HAFYTHp<0.05). tﬂzlﬂ A7 FH e sA %

H3stE 8 542221 chlorophyll®] —roH 2 223 Y &

ﬂ

el ogh A M 711%E Ao g AdE AT
HAvkEe] HA diA]7] A e %H ArE A5t
A3 A gl oo]FellA Bl 7] ARl wE A7l 7
TS BAAT He) A7hE Aol AHA egkeh A
T A e 3% A FelA Ao g Ao Awrt
7HE el W7HE W, 42 AelrelA A Fwrt 7h
T Ee 54 BTtk o Fe HA7] 34kl vhe
377} v

A2 neiFged, oAzt &5t 0@

2R A B3] A4 627) A7 3480] v}

P48 Aoz nol 2 249 vEee o 3
o=

, 53 &
A G2 7] AR 420] BigrA e Zlo s AdE AT

2

=

HIX7| =&Y &F 2

Am

Y st

x17] 2498 WE 33O olste W A5 F4 W
i}b Table 26 UERITE 24 Anke 23 F &2
2 3% BT ATl thE AT Hs) =2 FAE
51_?_1 A (p<0.05), 2% ©l3ke] ol dx2+ 2 1%
A Mot T S48l 2ol HolA] St F

Table 2. Effect of composition of blanching solution on the physicochemical and sensory properties of frozen Aster scaber

Sucrose concentration

Properties Water 1% NaCl P
1% 2% 3%
Physicochemical properties
Weight loss (%) 17.120.60° 18.9+4.74° 19.240.99 19.9+0.89° 24.7+1.14* 0.022
Moisture (%) 91.9+1.46 94.24+0.26 92.9+1.86 92.6+0.64 90.6+2.53 0.154
Shear force (leaf, N) 11.6+0.44¢ 12.5+1.95° 14.3+1.86" 15.6+2.08® 17.7+0.34* 0.005
Shear force (stem, N) 10.84+2.98° 10.4+5.13° 18.15.46™ 19.9+4.86™ 22.6+7.20° 0.050
CIE L* 31.9+1.17 29.6+2.40 31.3+£2.15 33.3+2.90 33.1+0.93 0.246
CIE a*V 9.29+0.76" 4.1842.63 9.24+0.52° 8.38+0.45° 9.70+0.93* 0.003
CIE b* 15.9+2.62 14.7£3.28 13.3+£2.34 14.4+2.04 16.9+1.46 0.457
Sensory properties
Appearance 3.61+0.83 3.58+1.03 3.594+0.92 3.49+1.05 3.62+0.87 0.999
Color 3.33+0.54 2.744+0.66 3.2840.94 3.16+1.03 3.46+0.62 0.429
Off-flavor 3.11+£0.99 2.78+0.54 2.83+0.68 3.03+0.82 3.2440.65 0.302
Texture 3.26+0.88 3.4440.85 3.37+0.66 3.56+0.63 3.224+0.84 0.688
Mean+SD

DAll values were expressed as absolute values as an indicator of greenness.

““Means with different superscript within same row are significantly different (»p<0.05).
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Table 3. Effect of packaging with or without blanching solution on the physicochemical and sensory properties of frozen Aster scaber

Blanched with water

Blanched with 1% Sucrose

Properties p
Not added Added” Not added Added
Physicochemical properties
Weight loss (%) 15.6£1.57° 19.4+1.38* 17.8+0.87* 18.7+0.94° 0.025
Moisture (%) 92.1£0.67* 89.9+1.10° 91.5+0.66° 89.7+1.04° 0.049
Shear force (leaf, N) 5.71£1.97 4.82+2.07 5.61£1.09 6.20£3.19 0.893
Shear force (stem, N) 15.9+£3.09 19.6£3.66 18.5£3.01 19.4+3.86 0.557
CIE L* 30.6+2.05 31.8+1.45 31.2+£2.20 28.7+1.85 0.291
CIE a*V 7.39+1.39 8.34+1.22 8.63£1.55 7.67+0.86 0.630
CIE b* 16.1+1.51 18.8+2.12 18.0+3.21 15.4+2.40 0.331
Sensory properties
Appearance 3.11£1.17 3.56+0.88 2.90+1.10 3.90+1.10 0.674
Color 2.78+1.30 2.44+1.13 2.80+1.32 3.00+0.82 0.946
Off-flavor 3.33£1.12 4.444+0.88 3.90+0.88 3.50+0.85 0.514
Texture 3.00+£1.00 2.224+0.83 2.50+0.85 3.00+0.67 0.617
Mean+SD

YAll values were expressed as absolute values as an indicator of greenness.
YEach treatment was packaged with 50% (v/w) of same solution used in blanching.
**Means with different superscript within same row are significantly different (p<0.05).
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Table 4. Effect of running water thawing with and without packaging on the physicochemical and sensory properties of frozen Aster

scaber

Thawing method”

. 2)
Properties Control o WP p
Physicochemical properties
Weight loss (%) 14.4+2.57 17.5+2.34 16.2+1.06 0.268
Moisture (%) 91.6+1.23 90.7+0.52 91.6+0.52 0.369
Shear force (leaf, N) 12.44+2.38 7.9742.26 11.6+£2.17 0.111
Shear force (stem, N) 19.6+1.95 17.4+4.86 18.2+2.64 0.796
CIE L* 31.242.19 31.8+1.45 30.6+2.05 0.757
CIE a*V 8.63+1.55 8.34+1.22 7.37+1.40 0.546
CIE b* 18.0+3.21 18.8+2.12 16.1+1.51 0.410
Sensory properties
Appearance 4.08+1.31 3.67+0.89 3.67+0.65 0.846
Color 2.92+1.31 3.33+0.78 3.83+0.58 0.532
Off-flavor 2.58+0.79 3.42+0.99 2.25+0.75 0.294
Texture 3.67+0.78 3.17+0.94 3.33+0.98 0.794
Mean+=SD

DAll values were expressed as absolute values as an indicator of greenness.

P After blanching in water for 4 min and not applied for freezing.
9P, thawing in packaging; WP thawing without packaging.
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