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Abstract

Wild edible plants are consumed as raw and/or processed. Analytical data for raw biologically
functional compounds were relatively well established. The changes on functional compounds
during processing are, however, not well studied. This study was carried out to investigate the
change of the quality of wild edible plants, Pimpinella brachycarpalChamnamul) at various
conditions. Samples were blanched at the salt concentration of 0%, 1% or 2% for 1, 2, and 3
minutes each. The biologically active compounds, vitamin C, S-carotene, chlorophyll, flavonoids,
polyphenols and minerals were analyzed. The concentration of vitamin C in Chamnamul decreased
as blanching time increased. Beta-carotene in Chamnamul showed high concentration when
Chamnamul was treated under longer blanching time. Higher salt concentration of blanching water,
however, resulted in the increased concentration of S-carotene in the blanched Chamnamul.
Higher salt concentration of blanching water also reduced the loss of total flavonoids and total
polyphenols from the blanched Chamnamul. The change of colors in the blanching water seemed
to be corresponding to those of total flavonoids and total polyphenols concentrations in the
blanching water.
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<Table 1> Analytical conditions of HPLC for the analysis
of chlorophyll a, b and j-carotene

Instrument HPLC(486 model, Waters. Co., USA)
Column Nova-pak C18 (15 x 0.4mm)

Temperature 30°C

Mobile phase | Acetonittile : methanol : dichloromethane =8: 11
Flow rate 0.9mL/min

Detector UV(A=440nm)

Attenuation 16

Injection volume | 10/
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Z flavonoid % polyphenol HEe %“7‘4 817 Y% 4
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of #3l7 10 mL9 diethylene glycolS 7}3le
+ T8 IN NaOH 01 mLE 7}éle] 37°Ce] &
°1]/\‘] 1A)7FE<L incubation A171 & E333% A (U-

Hitachi, Japan)& AHE-8ted #7¢ 420 nmoll A &
E% ZA39h EEEREA nting ¢ £33
A& 243 F flavonoidFF o2 st Thn)
polyphenol 8H2-& AN 1 mLE A& FHaw
5 mLA EFFE 71 ¥ 01 mL9 Folin-Ciocalteau
reagentE 7131 A200A ¥FX)$F ThE NaCO; ¥3}
€ 02mLE 7Y 2 4L ¥ FHFFE 2 mLEA
A% oS A2NAM 1A7F B F R 3000x gl A 10
7 dAEEE o ERERAE AMESY 943
725 nmolA FAEE FAHIFGT FAIL 5%
methand £ 02 FA3A s ed, xFE2
tannic acid® A&l EFZTAHL AAsT
polyphenol 3t &0 2 A AMs 4 ok In)

e [o
i Hu

N oxi N oo > 12 -lOi'
O.?.', l‘lol‘
Ly
rOl

._li-J

hl

ofji rlo

| Y3 @AY M= FYES 238 FA 8
5] whHE ZA5 9 oH, Bl Fd2 Whatman No, 2 o3
AZ oA7}e b2 color spectrophotometer(Macheth
Cdlor-Eye 3100, USA)E o] &3t L(YE), a(RA ),
b(FAE)Fe 2 JERPY MAHAE) = A YL d
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L : Lightness 0~ 100 (100 = white, 0 = black) ; a : Redness -60
~+60 (- = green, + =red) ; b : Yellowness -60~+60(- = blue, +
= yellow)

AE:x/(L—L')2+(a—a')2+(b—b')2 M

NBS(AE) unit classification : 0~0.5=trace ; 0.5~ 1.5=slight ;
1.5 ~3.0=noticeable ; 3.0~6.0=appreciable ; 6.0~ 12.0=much ;
over 12.0=very much
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<Table 2> Effects of salt concentration and blanching time on the contents of vitamin C and S-carotene in Pimpinella brachycarpa

[ Blanching time(min) | Moisture (mg/100g ww)" [ Vitamin C (mg/100g ww) | 5-Carotene (mg/100g dw)
1 932403 376 £1.01°% 36.6 £2.5%¢
0 2 93,6402 359 +0.71° 32.0 £2.0¢
3 934404 279 +£0.70° 401 £13%
1 925+1.1 6.51 +0.63° 34.0 £0.8%¢
1 2 93.0+06 5.15 £0.84% 35.6 +1.3%d
3 927+1.1 297 +£0.96° 34.1 £1.1%
1 922402 645 £0.16° 309 £1.6¢
2 2 927403 6.98 +£0.35° 36.5 £0.7%¢
3 91.5+0.1 490 £0.85° 40.8 +£1.6%
Salt conc. - p<0.001 N.S.
BT - p<0.01 p<0.01
Salt*B.T. - NS. | p<0.001

1) ww : wet weight, dw : dry weight
2) Means of triplicated measurements(means + S.E)

Means with the different letters in a column are significantly different (Duncan’s multiple range test, p=0.05).
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<Table 3> Effects of sait concentration and blanching time on the contents of chlorophyll a and b in Pimpinella brachycarpa

Saltconcn(%) - | Blanching time(min) | Chlorophyll amg/100g dw)” | Chlorophyll b(mg/100g dvw)|
1 646.71 £75.06 %2 21226 +14.54%
0 2 73237 £59.61 % 228,65 £16.522
3 807.30 £69.232 260.72 £13.532
1 668.85 £92.49 ® 21137 £2074 % 32
1 2 744.67 £70.60 ® 22491 +16.19% 33
3 760.18 £75.16 232.84 £1873% 33
1 526.87 £65.85° 181.64 £13.72° 29
2 2 643.19 £7848% 22571 £1837% 28
3 752.12 £41.36%® 250.68 +13.84* 30
Salt conc. N.S. ‘ N.S.
BT.D p<0.05 p<0.01
Salt*B.T. N.S. NS.

1) dw : dry weight
2) Means of triplicated measurements(Means + S.E)

Means with the different letters in a column are significantly different (Duncan’s multiple range test, p=0.05).

9 dFd M 9N peak wiE Hol FHE
chiorophyll a” $} chiorophyll b’ peak7} VEREE-S H g
v itk £ AHAE ul3 FUES chiorophyll a” 9
b Aoz <la] HPLC chromatogramAtoA &
peak®] 7t At 722 Eoke] 2 peakE ZEHA
T 4% BoH, AN A BE g3 S
7}= chlorophyll 2%} isomer®] 3el<l chlorophyll a 7t
A AAE 7] dE Vet Az Adgch

3) % flavonoid % £ polyphenol

gAzAL gelsle d3 FEY F favonod
2o 27 o dFAD % JEE woren,
Z polyphend @3 235 %, HAATY A3
I &3 U] A o3 odskE wio)
t}(Table 4).
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o
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<Table 4> Effects of salt concentration and blanching time on total flavonoids and total polyphenols contents in Pimpinella brachycarpa

_ Saltconen(%) |  Blanchingtime(min) | - Total flavonoids(mg/g ds

1 1475 +1.10%? 11.30 £039%
1 2 12,52 £0.43 % 855 +£0.29
3 1146 £021¢ 694 +058¢
1 1549 £1.70% 13.19 £038%
2 2 16.10 £0.66 ® 11.36 £0.58 >
3 1420 +0.37% 10.22 +049%
1 1623 +£0.81 % 11.46 £0.79%
3 2 1778 0362 12.97 £0.66
3 1541 +060% 10.10 £0.79%

Salt conc. p<0.001 p<0.001

BT. p<0.01 p<0.001

Salt*B.T. NS. p<0.01

1) dw : dry weight
2) Means of triplicated measurements(Means + S.E)

Means with the different letters in a column are significantly different (Duncan’s multiple range test, p=0.05).
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<Table 5> Effects of salt concentration and blanching time on mineral contents in Pimpinelia brachycarpa

~ Saltconen. - | Blanching Mineral (mg/100g ww1))
: time(min) Ca Fe Na K Mg
1 105.0+10.1N52 1.9+03%S 053+19.0° | 524.6+468% | 597444
0 2 975+8.8 14405 86.5+8.4° 4274+465° 489+4.1°
3 100.0+15.3 17404 104.8420.1% | 4296+78.1°¢ 534+7.0%
1 833445 20404 15784194% | 699.8+757% | 60.6+4.5%
1 2 76.6+9.0 23404 1692+15.6% | 4742+822% | 526+50%
3 733+72 17405 2134+17.8% | 602.1+153.3% |  63.6+8.64™
1 8834153 27402 208442480 | 8950+44.37 755468
2 2 84.6+17.1 23+02 2409+27.0° | 5889+214% | 692452
3 728174 17404 2466+289" | 4946+490% | 599+87%
Salt conc. p<0.05 N.S. p<0.001 p<0.01 p<0.05
BT. NS. NS. NS. p<0.01 NSS.
Salt*B.T. NS. N.S. NS. NS. NS.

1) The same as the contents of <Table 4>
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<Table 6> Effects of salt concentration and blanching time on Hunter color(L, a, b) and color difference
in leaves and blanching water after blanching Pimpinella brachycarpa

1 294202 891 1472% 596
2 2953 949" 14.75% 586
3 29.48° -8.192 14.17° 6.34°
1 31522 '923° 15692 467°
2 30.55% 899 14.80% 507
3 3047 8:69% 1421%® 576%
Leaves ab b ab
1 3055 943 15.70a 5.06
2 30302 8.79% 15.16%® 5322
3 30.62%® 875% 1525%® 510%
Salt conc. p<0.001 N.S. N.S. p<0.05
BT. NS. p<0.05 NS. NS.
Salt*B.T. NS. N.S. NS. NS.
1 10.20 N5 -1.68°¢ 2330 4.13°¢
2 10.20 2164 3.68° 5.46°
3 1022 2204 436 6.12°
1 10.26 -1.09° 0.66°¢ 243¢
2 1047 -155% 205° 3.00%
Blanching 3 1035 -145° 1.82° 3609
water 1 10.47 -1.00? 031°¢ 2.16°
2 10.18 -1.062 0.55°¢ 226°
3 10.46 -145° 1.67° 357¢
Salt conc. NS. p<0.001 p<0.001 p<0.001
B.T. NS. p<0.001 p<0.001 p<0.001
Salt*B.T. NS. p<0.001 p<0.05 p<0.001

1) Leaves before blanching : 1.(34.324), a(-9.421), b(17.824)
Water before blanching : 1.(9.593), a(-0.114), b(-1.252)

2) Means of triplicated measurements
Means with the different letters in a column are significantly different (Duncan’s multiple range test, p=0.05).



<Table 7> Effects of salt concentration and blanching time on pH, optical

density of blanching water after blanching Pimpinella brachycarpa

 Blanching time(min) pH OD(660nm) OD(420nm)
1 6.8621 0.04 >4 024
0 2 6742 0.04° 0.40°
3 599° 0.06* 045°
1 644 % 0.021% 0.129
1 2 6.33% 0.03 cde 025°
3 631% 0.04% 023%™
1 650%® 00lg 0.114
2 2 630 0.02°¢2 0.14%
3 6.23% 0.03 % 023%™

1) Means of triplicated measurements

Means with the different letters in a column are significantly different (Duncan’s multiple range test, p=0.05).
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