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Abstract

The quality characteristics of blanched Aster scaber with the blanching condition and various solutes (non-treated,
NT; soluble Ca, SC; sodium bicarbonate, SB; and magnesium sulfate, MS) were evaluated with different blanching
times and solutes. The blanching process decreased the total polyphenolics, ascorbic acid contents, hardness, and
cutting strength of the leaves. As for the pectinesterase and polygalacturonase, the blanching process increased
their inhibitory activities, and more than 90% of them were inactivated in all the samples that were blanched.
For the total counts and the number of coliform groups, the number of total aerobes at 5.92-log CFU/g before
the blanching process was reduced to the approximately 2-3 log scale, and the coliform group was not detected
after the blanching. The blanching also significantly decreased the total chlorophyll @ and b ratios. The sensory
characteristics of the Aster scaber according to the test group showed that the leaves blanched for 3 min were
the most highly evaluated in terms of their overall acceptability. The phenolic compound, chlorophyll, and carotenoid
contents tended to increase from before their blanching, and the Ca/Cb ratio was higher in the SC. These results
showed that SC and MS treatment had greater effects on the quality characteristics and the pigmentation.
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Chlorophyll a (uL/mL) = 9.930 O.D. (660.0 nm) - 0.777
0.D. (642.5 nm)

Chlorophyll b (L/mL) = 17.60 O.D. (642.5 nm) - 2.81
0.D. (660.0 nm)
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Table 1. Color parameters, total polyphenol, carotenoid and ascorbic acid contents of Aster scaber in response to blanching times

; Color parameters
tl?;l?c(hn]ln]l% a value ChTOIII)IH value Delta B” ﬁ’%‘fﬁ"g Toc’ (mg/100 & TAC" (mg/100 )
Control -851£0357 1270:0.17 - 2044011 459.6742.59" 46.3242.04°
1 832032 1155:0.69" 156075 8.17£0.03" 39379125 2508087
3 -8.1620.17" 11.02085™ 201025 6.55:0.03" 46730:0.78" 9.76£1.26°
5 -730£0.17" 1048+0.25° 227017 0.69:0.01° 409.44+1.18° 4132061

”Leaves before blanching: L(28.00), a(-8.51), b(9.12)

* Abbreviations: GAE, gallic acid equivalents; TCC, total carotenoid content; TAC, total ascorbic acid content
Values are meantstandard deviation of triplicate determinations. Different superscripts within a column (a-d) indicate significant differences (p<0.05)

ONS: not significant

Table 2. Hardness, cutting strength, pectinesterase (PE) and polygalacturonase (PG) relative activity, total aerobes and coliform counts

of Aster scaber in response to blanching times

: Inhibitory activity (% Viable cell (log CFUJ,
Blanching Hardness (g/cmz) Cutting strength (g/cmz) - Y y () (og - Y
time (min) Pectinesterase Polygalacturonase Total aerobes Coliform counts
Control 6,782+636" 2426337 - - 592 ND”
1 5,015+477° 1,575+150" 90.85+0.68° 92.1240.52° 444 ND
3 3483264° 1,700£258" 94.330.50" 98.32025 394 ND
5 3,7341389° 1 325J_r126b 95.89+0.89" 99.14+0.41° 3.39 ND

Values are meantstandard deviation of triplicate determinations. Different superscripts within a column (a-c) indicate significant differences (p<0.05)

ND: not detected.
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Table 3. Chlorophylls and sensory characteristics of Aster scaber in response to blanching times

Blanching Total chlorophylls Cafch” Sensory characteristics
time  (min) (mg/100 g) Appearance Color Flavor Overall acceptability
Control 161.75£1.29”" 2.00£0,08" - - -
1 125.3740.28° 2.54+0,01* 717+L17 6.17+147" 4674163 3.17+0.98"
3 176.78+0.14" 1.910.00° 6.50+1.05™ 6.83+1.33° 7.50+1.05° 6.83+0.98"
5 175.27+3.50° 1.59+0.08° 4.6742.16° 4174147 5.67£1.75" 3.33+1.03°

Abbrewatlons Ca/Ch, chlorophyll a / chlorophyll b
Values are meantstandard deviation of triplicate determinations
IDifferent superscripts within a column (a-c) indicate significant differences (p<0.05)

Table 4. Color parameters, polyphenol, flavonoid and proanthocyanidin contents of Aster scaber in response to different blanching solutes

Blanching solutes” a value Chroma value Delta B Polyphenols (mg GAE”/g) Flavonoids (mg RPF)/g)
Non-treated -823£0.11" 1094:0,09° 2.03£0.25° 6.06£0.15" 2.8920,01°
Sol-Ca -7.46£0.20° 1029:023° 1.8120.10° 4,68:001° 2.58£0.05°
NaHCO; -7.78£0.04° 10.65:0.08" 3.1410.28' 3.95£0.06° 2.03:0,06"
MgSO; -82920,09" 11442024 1.5820.29" 6.27£0.28" 276£0.06"

Abbrewatlons Non-treated, water blanching; Sol-Ca, 0.1% soluble calcium; NaHCO;, 0.1% soium bicarbonate; MgSO,, 0.1% magnesium sulfate

Leaves before blanching: 1(28.32), a(-8.71), b(9.24)

*9 Abbreviations: GAE, gallic acid equivalents; RHE, rutin hydrate equivalents; CHE, catechin hydrate equivalents
alues are meanstandard deviation of triplicate determinations. Different superscripts within a column (a-d) indicate significant differences (p<0.05)
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Table S. pH, optical density, polyphenol and flavonoid contents of residual water after blanching in Aster scaber in response to different

salt concentrations and blanching times

. Optical density
Blanching solutes” pH Polyphenols (mg%) Flavonoids (mg%)
0D420 nm 0D660 nm
Non-treated 6.18+0.01™ 0.353+0,002° 0.036+0.001° 11.79+0.08° 7342013
Sol-Ca 6.01£0.01° 0.184+0.001° 0.0090.001° 12.6820.41° 6.54£0.06"
NaHCO; 9.07+0.01° 2.6330.002° 0.031£0.002° 13.12¢022° 5.64£0.03°
MgSO; 6.08£0.01° 0.216+0.003° 0.016+0.002° 10.65+032° 5.30+0.10°

Y Abbreviations: Non-treated, water blanching; Sol-Ca, 0.1% soluble calcium; NaHCO;, 0.1% soium bicarbonate; MgSO,, 0.1% magnesium sulfate
Walues are meanstandard deviation of triplicate determinations. Different superscripts within a column (a-d) indicate significant differences (p<0.05)

Table 6. Chlorophylls, total carotenoid and ascorbic acid contents of Aster scaber in response to different blanching solutes

(mg/100 g, wet basis)

. Chlorophylls ) \ \
Blanching solutes” Ca/Ch” TCC” TAC"
Total a b

Control 157.38+2.07 103.96+2.92 53.5340.88 1.94+0.09 457.01+1.69 463242.04
Non-treated 176.66£021% 115.95+0,02° 60.8440.19° 19120.01° 467.86+1.01° 9.73+136"
Sol-Ca 157.19+0.57° 109.52+0.16° 47.78+0.44° 2.29+0.02" 47026+133° 2.800.41°
NaHCO, 169.63+0,09° 113.65:0.06° 56.10£0.04° 2.0340,00" 455.89:1.30° 2.84+0.25°
MgSO; 187.31+0.54° 11824+039" 69.21+0.24" 1712001 503.29+1.92° 7.060.17"

™ Abbreviations: Non-treated, water blanching, Sol-Ca, 0.1% soluble calcium; NaHCOs, 0.1% soium bicarbonate; MgSO,, 0.1% magnesium sulfate
Walues are meanstandard deviation of triplicate determinations. Different superscripts within a column (a-d) indicate significant differences (p<0.05)
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WA 6k312} 3 718 soluble CaZ} magnesium sulfate*] 2] &
gk Aol oby sl Bl FARA o] F 7ojshe Aor F=
Ho}. kA NaHCO;9| 73-%- polyphenole] &-&% < J ==
E=ET ©]= NaHCO:2] 3 7H0.15~3.0%)°ll w2} phenol
s3tE e AA fAdta AT Y-S vt
B3G9 AR 43S e ITE NaHCOs9] 8- 9]
pHe oF 4| o2 A0S Aot shr]9ste] I+
7kste] AREE O] gtont pHel Rstel HEe] 249 &
7ol we} SEE A= ARl G vxl Aoz oA
=3

=iy 82 ZRoll e chlorophyll, carotenoid ¥ ascorbic
acid sz

§4o] TFE 2elste] £ A2l 339 chlorophyll,
carotenod 3 ascorbic acid %S =73+ A3}= Table 63}
2o}, 849 FFol w2l 3 chlorophyll, chlorophyll a 2!
b - FoAQl 2ol & YERNRITE. % chlorophyll©]
g2 B4 2], Sol-Ca, NaHCO;, MgSO, 4 2o uha} z+2}
176.66 mg%, 157.19 mg%, 169.63 mg%, 187.31 mg% =
NaHCOs & A| 9l gh 2t7ke] 84 Aelox] Fi= = A
YER) A3, chlorophyll a 2 be] gHol| A= MgSO, A2
ANA E& ko] AEHUT d EWA A2 oHA
2 x| 3 chlorophyll(157.38 mg%), chlorophyll
a(103.96 mg%) = b(53.53 mg%)°l| vl L2 A 2] FHol| A
=2 s Uehlle A gl oJsk] vhldz) Agksta
% chlorophyll©] separationg ol wje} FZo] golafzl
A3} AL E Y} Carotenoid &A= 32| (467.86
mg%)°ll B]3}e] Sol-Ca & MgSO, 82 7oAl 1 gfo]
ZE o, E3] MgS04(503.29 mg%) *2] Al F- 2]
Hal 7.57%7F S7tste 235 UERAITE BH NaHCO;
7] ZFelle FA el vt 256% Has e 23ds
Hehi e, ole 224 A3t Aoz st &l o
o7 &EHo Yow AErt ol weh 1 = JeF
< )z A} AlRE T Ascorbic acid 3ol A= §2¢]
ol whet &g 2fo] & Uehlil=t 74 2], Sol-Ca,
NaHCO;, MgSO,#2]oll whet g 242} 9.73 mg%, 2.80
mg%, 2.84 mg% 2 7.06 mg% = AWA o7 FAj]d Bls|
SAAT AN Fashe A9E JEATE 0 AeEE
alA] e h2T(46.32 mg%)°ll Bla] EAA X o
73% ascorbic acid®] HE2 79.0~94.0% 7} A5 =H
ol do 93 JIFS AFAor W wef £l
Bt Aoz Ao

=

o o]
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8-712] £7{0.1% soluble Ca(Sol-Ca), 0.1% soium bicarbonate
(NaHCO3), 0.1% magnesium sulfate(MgSO,)] & 223+ %
Fe] FAEE vwelsith. EWA Alzto] Z gl u}
2} A =9 chroma #h2 ZHAE 5 Aabe 7kl o,
polyphenol EH&Fe fro]d o2 Hasila EdA A elA]
Zkol 3% o’ A¥E Al 43| A5t JTE Carotenoid
kel A9 A% ERA A A e STteke v
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