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Abstract

This study was performed to determine the effects of the blanching condition (immersion ratio 1:15 (w/v) for 3 min
at 95°C, and solution containing 1% sodium chloride) and selected forming agents (dextrin DE=10, dextrin DE=20,
B-cyclodextrin; each forming agents added 5%) on the phytochemical compounds and quality characteristics of Ligularia
fischeri leaves. The moisture was not affected by the forming agent. The color of a, b and chroma values were low
in the blanching treatment groups and were significandy lowest with B-cyclodextrin (CD). The polyphenol and flavonoid
contents in the blanching treatment groups were higher than those in the non-blanching-treatment group. The ascorbic
acid content was higher in the non-blanching-treatment group and was significantly highest in the group treated with
dextrin (DE=10) whereas the blanching treatment groups showed lower dehydroascorbic acid content than the
non-blanching-treatment group. The water absorption was higher in the non-blanching-treatment group and was significantly
highest in the group treated with CD. The water solubility in the blanching treatment groups treated with dextrin (DE=20)
and CD was higher than that in the blanching treatment group treated with DE=10. The total chlorophyll and chlorophyll
a and b contents were high in the blanching treatment group treated with CD, and for the total carotenoid contents,
the same tendency as that seen with the chlorophyll content was observed. With regard to the particle diameter, those
in the blanching treatment groups were lower than that in the non-blanching-treatment group and was significantly lowest
in the blanching treatment groups treated with DE=20 and CD. The result of SEM observation showed that the spray-dried
powders in blanching treatment groups treated with the DE=20 and CD forming agents had uniform particle distribution.
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containing 1% NaCl) 2 F-&A| &(dextrin DE=10, dextrin
DE=20, B-cyclodextrin; each forming agents added 5%)°l
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Table 1. pH, soluble solid content and viscosity of pressed extracts in Lijgularia fischeri with the blanching condition and selected forming agents

Groups” Forming agents pH Soluble solids content (°Bx) Viscosity (cP)
Dextrin (DE=10) 6370017 5432006 3.03£0,03°
NT Dextrin (DE=20) 6.370.02 5.53+0.06 2.88:0.01°
B-Cyclodextrin 6.3740.01 5.47+0.06 3.1040,02°
Dextrin (DE=10) 6.3820.01 7.07:0.15" 3.98£0.08"
BT Dextrin (DE=20) 6.370.02 7.30£0.10" 3.8620.01°
B-Cyclodextrin 6.36:0.02 723£0.15" 4,07£0.02°

) Abbreviations: NT; non-treatment, BT; blanching treatment.

Values are meanststandard deviation of triplicate determinations.
NS: not significant.
Different superscripts within a column (a-f) indicate significant differences (p<0.05).
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Table 2. Moisture contents and colour parameters of spray-dried powders with the blanching condition and selected forming agents from

pressed extracts of Lijgularia fischeri leaves

Hunter’s color value

Groups” Forming agents Moisture content (%) L " b Chroma value
Dextrin (DE=10) 545:0.13" 62.9240.36° 15140.14° 23.854041° 23.90+0.40°
NT Dextrin (DE=20) 5564024 63.210.65° 32740.16' 25414108 25.62+1.09°
B-Cyclodextrin 5.34+0,08" 63.2240.18° 0.79+037° 21104042 21124043
Dextrin (DE=10) 5.69+0.04" 86.6420.19" 4.1240.11° 17.320.14° 17.8040.1%
BT Dextrin (DE=20) 5991021 79.16+0.44° -5.33+0,05° 26.61£0.06" 27.140.07°
B-Cyclodextrin 545:032" 78.620.26° -6.3820.14' 20.70:027° 21.660.25°
) Abbreviations: NT; non-treatment, BT; blanching treatment.
Values are meansstandard deviation of triplicate determinations.
I Different superscripts within a column (a-f) indicate significant differences (p<0.05).
TEE Y Mz -cyclodextrin®] Z2]¥|E g2 ¢ ZH7} 27.15 mg, 30.26
E2WH F5 L 2 A 70 e FH FF5d B5A mg % 30.59 mgQl WHH BT72] 4% g3 42 66.16
Z B9 8, FESH 2 A=E A3 A9+ Table mg, 6195 mg 2 7038 mgO 2 E:A A A] Feko] Zuj
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Table 3. Total polyphenol, flavonoid and proanthocyanidin contents of spray-dried powders with the blanching condition and selected
forming agents from pressed extracts of Ligularia fischeri leaves

Groups” Forming agents Polyphenols (mg GAE”/g) Flavonoids (mg RHE’Jg) Proanthocyanidins (mg CE”/g)
Dextrin (DE=10) 27.16+0.09” 8.62:021° 4.11002°
NT Dextrin (DE=20) 3026:+0.44° 8.88+0.25° 3.8440,04°
B-Cyclodextrin 30.59:007" 8.86£0.77° 3.62£0.04°
Dextrin (DE=10) 66.1640.40° 24.59+0.28' 2.15+0.03°
BT Dextrin (DE=20) 61.95+0.70° 22274053 2.11£0.03°
B-Cyclodextrin 70.38+0.55" 24.84+041° 22440,05°

) Abbreviations: NT; non-treatment, BT; blanching treatment.

z’4)GAE, gallic acid equivalents; RHE, rutin hydrate equivalents; CE, catechin hydrate equivalents.
Walues are meanststandard deviation of triplicate determinations.

9Different superscripts within a column (a-¢) indicate significant differences (p<0.05).

Table 4. Total ascorbic acid and dehydroascorbic acid contents of spray-dried powders with the blanching condition and selected forming

agents from pressed extracts of Ligularia fischeri leaves

(mgfg, dry basis)

Groups” Forming agents TAC? DHAA? AAY
Dextrin (DE=10) 11.64+023%9 6.31+007 5334017
NT Dextrin (DE=20) 11.1120.63" 4.4020.50° 6.71:0.78®
B-Cyclodextrin 11.75%0.28" 4,06+0.74° 7.70+0.88"
Dextrin (DE=10) 6.29+0.30° 1.66+0.50° 563+021°
BT Dextrin (DE=20) 7.83+0.53 1454032° 6.39+0.37"
B-Cyclodextrin 6.96£0.64° 1.00+0.12° 5.95+0.53"

) Abbreviations: NT; non-treatment, BT; blanching treatment. TAC, total ascorbic acid, DHAA, dehydroascorbic acid; AA, ascorbic acid. AA = TAC - DHAA
Walues are meanststandard deviation of triplicate determinations.
9Different superscripts within a column (a-c) indicate significant differences (p<0.05).

Table 5. Chlorophylls and total carotenoid contents (TCC) of spray-dried powders with the blanching condition and selected forming
agents from pressed extracts of Lijgularia fischeri leaves

| i Chlorophylls (mg/100 g, dry basis) TCC
Groups” Forming agents Tol . " Ca/Cb (mglg)
Dextrin (DEL0) 277902379 2043£0.13* 740£0.11° 276+0.00° 1.8020.00°
NT Dextrin (DE20) 2756026 18.84+0,54° 8.74+0.29° 2.16+0.13° 1.47:0.00°
BB-Cyclodextrin 7445059 54.88+0,63" 19.61+0.05" 2.80+0.04° 2.15+0.00°
Dextrin (DE10) 46.40+0.13° 31L77+0.12° 14.66+0.02° 2.17£0.01° 1.07:0.05'
BT Dextrin (DE20) 15212032 8.4820.14° 6.85£0.14% 1.24£001° 1.36£0.00°
B-Cyclodextrin 94.37£0.23" 7137£0.19" 23.05£0.05" 3.10£0.02° 2.07£0.01°

" Abbreviations: NT; non-treatment, BT; blanching treatment.
Walues are meanststandard deviation of triplicate determinations.
I Different superscripts within a column (a-f) indicate significant differences (p<0.05).
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S 543 Av= Table 49} 2T
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ekl o 742t 1164 mg, 1111 mg 2 1175 mgo 2 #-9]
ZQ1 Apol&= YEhA] gokout BT 495 g 244
629 mg, 7.83 mg X 696 mgO & ko tEkS JehfIT)
T84 AR Bl €O A¢ Dol o3 IS AHH L
2 Wkgo] wEt S A2 A9 85, doll A% 3,
Aty Fo2 Ik 3 &40l e AoE FEHSI
o} ool dhaf Y vlebY co e BE AlET) FAF
St 79 S Yeh= vhd 4kslE BIE C e
789 NTol| BIsl BTwollA] 3s] A= A=t o]t
A= EW Aol st 24 &4 HAsh 4ksta
2] E2495H28)0) wet AHstEE HErt dAlEE Bl
2 AlEE, g Z47ke] nita e F3A Y v)A| 28
°Z QI3 R gt YIS W= o= dAddrh
Table 6. Water absorption index and water solubility index of

spray-dried powders with the blanching condition and selected
forming agents from pressed extracts of Ligularia fischeri leaves

Water absorption index Water solubility index

Groupsl) Forming agents (WAI) (WSL, %)
Dextrin (DE=10) 0.14£0.02”% 77.93+0.35°

NT  Dexrin (DE=20) 027:001° 80.83+1.47°

B-Cyclodextrin 0.38£0.04' 84.45+1.01°

Dextrin (DE=10) 0.11£0.01° 82.49+0.55"

BT Dexrin (DE=0) 0.18£0.02° 84.49:0.95"

B-Cyclodextrin 026:0.02" 85.340.85"

) Abbreviations: NT; non-treatment, BT; blanching treatment.
alues are meanststandard deviation of triplicate determinations.
Different superscripts within a column (a-d) indicate significant differences (p<0.05).

& chlorophylls ¥ carotenoids &2t &3
B 7 9 234 ER0l e 22 A5 Brd

Z 29| chlorophyll ¥ carotenoid 3= 543+ 2=
Table 59} 2tk ZZe] 2ol wE chlorophyll $FaF-2-
oA Zpol& e, Z42o] ek ] BEgh xjo]
£ Btk EWA AHgFodA HARF o R & IS
Uetliglom, R84 FR/l webr < Bcyclodextrin®l] A]
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o 9&S vHA Frk32). Lim (33 W 2] A
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I ® FEFS vA F Aokl Bagk up glom o]
782 24 F soluble matrix7} S7FE] w2 dgoZ
Bustged 8 A7 £3 SR €4 A7t
7HiZl S ATl STHete FdS B IRk

300

E Non-blanching
250 | 159.23%

DE=10

DE=20 p-cyclodextrin

Fig. 1. Particle diameter of spray-dried powders with the blanching
condition and selected forming agents from pressed extracts of
Ligularia fischeri leaves.

Values are means+standard deviation of triplicate determinations. Bars/mean values with
different letters are significant differences (p<0.05).
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U= 24 U FAMA HolZ By

B3 F5 2 B84 T/ wE 33 A5 254
Z o] Qxar] 9 B & B3 AY= Fig
13} Fig. 29} 2t} NT9] DE=10, DE=20, B-cyclodextin
o] B A== 22 159.23 pm, 161.27 pm, 10.35
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g FRY BFAIY 21 ol 4 F83 A=
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Fig. 2. Scanning electron
from pressed extracts of Ligularia fischeri leaves.

microscopic photographs of spray-dried powders

(x1500) with the blanching condition and selected forming agents

A: Non-blanched and added 5% dextrin(DE=10), B: Non-blanched and added 5% dextrin(DE=20), C: Non-blanched and added 5% [-cyclodextrin, D: Blanched and added 5%
dextrin(DE=10), E: Blanched and added 5% dextrin(DE=20), F: Blanched and added 5% [-cyclodextrin
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