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Abstract

This study examined the relationship between chlorophyll(Chl) and ascorbic acid(ASA) as an index of freshness for
vegetables, when the general consumers purchase several kinds of vegetables at the market. The leaves and fruits of
several types of vegetables were divided into top, middle, and basal sections. Chl was determined by a spectrophotometer,
and ASA was analyzed by high-performance liquid chromatography. For the vegetable sections, we found that Chl and
ASA levels were highest in the top sections, followed by the middle, and were lowest in the basal portions. For the
relationship between Chl and ASA in vegetables, there were seven classifications including high Chl(above 80mg/100g of
fresh weight) and high ASA(above 80 mg/100 g of fresh weight) for mallow, and Kail; the second group had high Chl
and low ASA(below 80 mg), such as in spinach, burdock, and perilla leaves; the third group contained medium Chl(40~
80 mg) and medium ASA(40~80 mg) levels, such as for gonddalbee, angelica, pumpkin leaf and coriander; the fourth
group had medium Chl and low ASA levels, as in crown daisy and lettuce; the fifth group contained low Chl(below 40
mg) and high ASA, such as in hot peppers and parsley; the sixth group had low Chl and medium ASA levels, and
included broccoli, pak choi, and sweet peppers; finally the seventh group contained low Chl and low ASA levels, as in
dropwort, young radishes, shallots, cucumbers and swiss chard.
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Fig. 1. Three parts[top(A), middle(B) and basal(C)] divided for the determination of chlorophylls and ascorbic acid.
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Table 1. Apparatus and conditions for analysis of as-
corbic acid by HPLC

AEZ2AL JeEE F282Y ast $E4S Jeh= 22
29 by g% e g os 318 gEA vk B A
AN o}&e] Ahie] A, F22Y a0 IS F 35 mg,
be] FEFe oF 11 mge 2 3.2:19] H|&Z Shin SC(1989)2]

Table. 2 Chlorophylls content in three parts of 21 kinds
of vegetables

Pump HITACHI L-6000

Column Inertsil NHx(5 y#m, 4x250 mm)
Detector HITACHI 655A UV Monitor

Injector HITACHI 655A-40 Auto Sampler
Integrator HITACHI D-2000

Solvent Acetonitrile;10 mM KH;PO4(85:15, v/v)
Column temperature ~ Ambient

Flow rate 1 mL/min

Injection volume 20 pL

Detection wavelength 254 nm(HITACHI 655A)

Group Name  Parts chlorophyll® chlorophyll® Total

A 355556.69% 11.3940.11  46.94

Angelica B 11.0747.60 4.03£2.14 1510

C 1305£0.56 3.86:005 1691

A 2782158  7.824097  35.64

Bl‘;‘;o“‘k B 21154025 625:0.18  27.40

C 1475:047 434+0.18  19.09

A 20594226 4724066 2531

Coriander B 19204021  4.90:0.16  24.19

C  135:047 091£0.18 226

A 18.66+123 5124008  23.78

C;::SV; B 1635t1.75 4334045 2068

C 3924138 1424064 543

A 2081008 447038 2528

Dopwort B 2.97+042 089014  3.86

Leaf C 2135039 0.59:006 272
vege-

tables A 1689174 4304061 2119

G;;}:;e B 1026£034 2374002  12.63

C 1007+3.14 236:080 12.43

A 31.99+057 858028  40.57

Kale B 20768225 614093  26.90

C 1116158  3.06:043 1422

A 2389114  429+0.15  28.18

Lettuce B 11.80:0.74 3294052  15.09

C 4331062 128022 561

A 3683+4.04 1141£130 4824

Mallow B 34.04+233 1020£1.07 4424

C 2054691 5844228 2638

A 17502019 3944023  21.44

Pak choi B  2.80:0.66 0824021  3.62

C 0145004 0.04+001  0.18
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Table. 2 Continued

Group Name Parts Chlorophyll® Chlorophyll® Total
A 14445 269 4732069 19.17
Parsley B 424 0.13 133006 557
C 178 066 059015 237
A 1822+ 0.68 495:0.08 23.17
Perilla B 2772+ 431 5.00:070 3281
leaf
C 1980+ 122 430153 24.10
A 3261£1327 8.0243.13  40.63
Pumpkin 5 50414 125 5994014 26.40
leaf
C 937+ 183 287H062 1224
02 £ 4. Rk k X
Leaf A 1702 £ 473 3412066 2043
vege- Shallot B 5.19+ 0.04 1.2620.11 6.45
tables C 169037 051035 220
A 2230+ 725 667215 2897
Spinach B 24.69+ 1.85 886:034 33.55
C 1874+ 279 545:081 24.17
A 851+ 370 288t134 1139
Swiss B 134t 001 041:001 175
chard
C 040+ 027 0.15:006  0.55
A 1287+ 366 3.66:0.77 1653
Young B 274t 035 084:007 3.8
radish
C  LI13: 036 032006 145
A 516:070 154026 670
Broccoli B 091+ 026 0.25+0.06 1.16
C 064t 006 016£001 080
A 146+ 058 049:023 195
Hot pepper ) 661 042 0785026 3.4
. capSICum
Fruit C 248 004 081000 673
vege-
tables A 687 146 217:046  9.04
Cucumber B 812+ 122 263037 1075
C 1040+ 171 3.97+0.55 1437
. A 100+ 044 039013 139
Quarri
green B 193042 071010 2.64
PEPPET ¢ 138+ 0.10 049+0.05  1.87
A: top, B: middle, C: basal.

*Values are mg/100g fw+SD(n=3)
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Table 3. Ascorbic acid content in three parts of 21 kinds
of vegetables :

Ascorbic acid

Group Name
A B C
Angelica 1440022 16.99+0.04 11.8142.39
Burdock leaf 16.7342.55 7.414045  6.94:0.03
Coriander ~ 37.58+0.32 22.51£7.64 11.60+1.65
Crown daisy ~ 276+1.83 197163  0.69:021
Dropwort 1492083 0504039  1.05+0.03
Gonddalbee 20174327 15.87+132 16.57+1.20
Kale 32058590 2542116 28.07+441
Leap  Lettuce 649:0.18  376£0.13  244:0.62
vege-  Mallow 59.93+1.83 44.55+0.06 14.77+024
tables  pok choi 2124+3.02 16014346 10.53+2.74
Parsley 57.16£2.06 21.82+334 18.24+0.06
Perilla leaf ~ 4.62+0.03 303022  1.55:0.15
Pumpkin leaf 17.2743.99 17.0245.12  8.7241.63
Shallot 9.00+0.11 4274239  2.61+145
Spinach 11.62£1.05 10.8140.05 14.7743.53
Swiss chard  3.612028  5.87:055  4.91:042
Young radish 11.27:023 1021£1.02 15212052
Broceoli 27.19+226  28.23+030 21.37+1.51
Fruit H:;pr;:i;r 52.57+40.78 35.42+144 42.06+1.80
vege-
tables  Cucumber 045:0.04 0451000  0.99:0.05
Q‘p‘;“};pgeen 26.04+038 13.06£0.18 28.03+0.62

A: top, B: middle, C: basal.
*Values are mg/100g fw=SD(n=3).
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Fig. 2 Relation between chlorophyll and ascorbic acid content.

D> swiss chard(SC).
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