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Changes in Carotenoid Contents of Several Green-Yellow Vegetables by Blanching
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Abstract

Carotenoids in commercial green-yellow vegetables(carrot, mugwort, perilla leaf, leek and water dropwort) were
analyzed by HPLC. Carotenoids detected were lutein, g-carotene, and B-carotene. B-Carotene and lutein were
detected in every sample analyzed, but o-carotene could only be detected in carrot. Blanching vegetables in 3%
saline increased the content of carotenoids, however, the components of carotenoids were not changed. This result
suggests that blanching increases the amount of available carotenoids.
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Table 1. HPLC condition of carotenoid analysis

Instrument SP 8810, Spectra 200
Column Lichrosorb RP-18 (244 mmx4.0 mm ID, 5 um)
Guard column  RP-18 NEWGUARD
(7 micron, 15 mmX3.2 mm ID)
Detector UV 450 nm
Mobile phase =~ MeOH:CHCL,=97:3
Flow rate 1.0 m//min
Chart speed 0.25 cm/min
Attenuation 32

Injection volumn 10
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Table 2. Water contents of edible portions of raw and
blanched vegetables

. Blanching time Water content (%)
Materials : -
(min) raw blanching

Carrot 5 90.4 925
Perilla leaf 3 85.1 303
Leek 4 89.0 87.0
Mugwort 4 79.4 79.5
Water dropwort 4 914 924
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Fig. 1. Absorption spectra of lutein, ot-carotene and [3-
carotene.
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Fig. 2. Calibration curves of lutein, c-carotene and -
carotene.
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Table 3. Carotenoid contents of edible portions (wet
weight) of raw and blanched vegetables
(unit: pg/100 g)

lutein OL-carotene B-carotene
Materials blan- blan- blan-
raw . raw . raw .

ching ching ching

Carrot 34 40 779 801 6692 6743
Perilla leaf 5547 7697 ND ND 3186 5838
Leek 1169 3115 ND ND 1336 2066
Mugwort 4023 4589 ND ND 3803 6649
Water dropwort 486 1727 ND  ND 184 336

ND: Not Detected.

=z 7313 A] A 164 A 152000



20

o]9oll = q-carotened] Zso] B yg Ao gL 2zl
o#dx), F3 v}, green bean, frozen com, man-
darin, cloudberry, rasphery S°|™, $5f SwoA] B
o A 100g F o-carotene®] 530 pg, P-carotene
o] 7600 ng 18] luteino] 300 pgeletx R wahedar,
Granado £ ocarotene®] 2895 ug, B-carotence] 6628
pg 283 Jutein®] 288 pgolElkyl B 13)e] o™, Khachik
7} Beecher= o-carotene®] 10650 pg, P-carotenee]
18250 peoilo-5 Buslsich £ AN ] 7} 7}
ZE]xo|E 3L o-carotene®] 779.6 pug, B-carotenee]
6692 pug 18] 1L luteino] 34 pgdl RS2 el Ab7)
Hole ga zbelrt Qs

A2E SFold 7Iefe] vhgoz APAsp| % shi |
A Fol= go] HHstma H2%9] A v wslelst.
H27)5 ABelN FI2E| o) =0 FA AR WS
FA| dokort sh2E| o= Fit M40 el A
el %9 F7H71 Aok

Zzjuhdo] W& < Fo|A Panalaks®} Murray
T AN Aot 2HAAE AR Foll B-carotene
2] ko] wo] EAIEQS-S B3 glvt. 3t Khachik
72 g FHe] 54 AAFel A carotenoid epoxide”}
def| ofF wIZRHE Rausiglon, Ase] £& rlsted
vfo]l2 9 Bl 6%t 2|3t Z#} B-carotenee] 15%
£A15 9 1, brussels sproutse} kaleoll M luteine 7}2}
19%38} 35%2] £Ale] sll&& Baslgct 22y
Khachik3} Beecher =™"**2 1986d¢l] X173} A=
2ol 198749 Baeals Bds E3t glo] mlela
2B 5~6% 7FET A¥ A vl o B-
carotene®] ko] 747t 40% o1 FIBIAHAL Bl
o, 1992delE AE7, 23] 5 2 Siel ALE
steam(3~5%), microwave(1.5~3%) 28] boiling (9%F-)&
2 A2l xele] JFS ¥ At o F AldelA
carotenoid epoxidet= ¥ #}517] 4]-%} neoxanthin, lutein,
0, B-carotenea®] EE Blifl= EAH o2 Folgt zlelr}

25 B aslgc}h. 3 Gody$} Rodriguez-Amaya™=
B-carotene®] ¥ Wyl AL gloka B asig]on
Gomez =272 zg] Az 712E]| ko] o] Z7)3}
kil Basig ek

=3} Granado & 7IEE|xo| = Fafo] 100%1A]
600%2] 5718 7HHe 1 sigloen 82 Alas
FIRE| o] = el mlet 23 FL2E| o] = Fegol
A2 LA olF W3t o Iva B s o
28t g8F x}ol= Granado $70] lettuce®] 271A]
I} tomato2] 371R] FFe| 712E| o= S AR
AlM EnkEe] 3 FF Alo]ol® 7l2E|xo]=2]

22235 A 16:d A 1E(2000)

Z24L .

=

~20-

=]

o v

3

ik

gk 2lol7} 9)2-S R st A3}, Biacs '] wEw]7}el
AEtel| 7I2E 0| = 3 xlo)7) el aS X
gk A, AR AT A AlaelM vlEE gee] &
7Rl 73971 U9 93l HARMEER ST W)
4 508 u|Fo] Hol 3289, - 8¢l AAA
=, ey, 233 BAvbgel ue) 7j2E| ko]t A
40] §gfe] dhefslA W3lsle AoE g

Za] 9ol w2} YF AielMe 712E] o= o
o] £AS 7IE 4 AR dAEE F1EE|ro| =9
31314 extract abilityS- S7HAZIv} ulebr] 712 E] 0]
3% AFEA 2 E2F ZelEle A9l 23]
2 vjelRl A9 BA-& F7MAIFIY. ol2gt EHelM &
o) ofok Al AR ohz), $elve) Uil
Al F2 AFske o] WHez AMeld $9| J1EEx
o|= = AHAEeof & Helo} = SElviet 4
FAERAE 7 ALFY F vlEll Az AlAlF
S121} B-carotene F F-Fo] AielM dEe] FAME
Q183 Ao] Mo o|AE X mpAelN FH=E
EAsle] o] AL WS FIEls BE 7|EE| ko] =E
B-carotene®.E. 7153 A oE s 71EE| o] = FRS
23 A= A gt e Z2ajeil A A4S
71 712 el e i3k A8 AR vl 1Y o
oF WA HA o FEsledof & Zolr)

T Zii.
— ®@T

o
el

of
Alg H3A A4S LR sl AR 3% B
&FEo dX718 F2] 7lRE ko] = A4 TS
HPLCE °]§3}ed BN A= o&3 Aok

72| o] = A 4~9] o-carotene, B-carotene L]
luteinS ZH7+ 243 A3} 1A A4 BFA lutein?}
B-carotene®] HEFL a-carotene> FEMT FE
o). £33 luteind- vv]o|A], B-carotene 5ol
A A B 3= F71 dsdeh

Alge] A3 A8 B, 7[2E| o] = M)
T4 ARl W) gt Azl vl g o
Y27 = ST} el oleldt AR u]Fe]
Mol AAFE Be 3% &F Bl A% 93 Foll 4
Fal= Aol 7l2E]| o] = M40 o] oA -85}
o Az

22

iy

o

=
s

1. Philips, D. H.: The molecular basis of cancer. chemical
calcinogenesis. Croom He'lm Ltd., London & Sydney,



10.

11.

12.

13.

14.

15.

. Minguez-Mosquera,

=g Q45 Fo] 712E] o= g Blanchingol &8 w3t

133(1985).

. Breesnick, E., Birt, D. F, Wolterman, K., Wheeler, M.

and Markin, R. S.: Reduction in mammary tumorige-
nesis in the rat by cabbage and cabbage residue.
Carcinogenesis, 11(7). 1159(1990).

. Oishi, K., Okada, K., Yoshida, O., Yamabe, H., OHno,

Y., Hayes, R. B. and Schroeder, F. H.: case-control
study of prostatic canser with reference to dietary habit
prostate., 12(2): 179(1988).

CqEPY, w3, AR, olElR, olsiE: 2 AR

o3 friE ngES] Wel el Al Euive] 2
Egile] AAlzHE. AEAASEA], 8(4): 225(1993).

. oPVE, RS, viAlL, E3A: K2 EFEES olE2

222 AR J. Korean Soc. Food Nutr., 21(1):
17(1992).

. ZAE-: Carotenoid®] 2J3pH] §-4-. qHA1Eedd=lE]A],

6(3): 231(1993).

- 7A7RE, olFEh PR slA]. YAHEPAL,

A&, pp. 110-120(1994).

. Minguez-Mosquera, M. 1. and Hornero-Mendez, D.:

Separation and quantification of the carotenoid pigments
in red peppers (Capsicum annuum L.), paprika, and
oleoresin by reversed-phase HPLC. J. Agric. Food
Chem., 41(10). 1616(1993).

M. 1, Jaren-Galan, M. and
Garrido-Fernandez, J.: Influence of the industrial drying
processes of pepper fruits (Capsicum annuum Cv. Bola)
for Paprika on the carotenoid content. J. Agric. Food
Chem., 42(5): 1190(19%4a).

Minguez-Mosquera, M. 1. and Hornero-Mendez, D.:
Comparative study of the effect of paprika processing
on the carotenoids in peppers (Capsicum annuum) of
the bola and agridulce varieties. J. Agric. Food Chem.,
42(7): 1555(1994b).

Heinonen, M. 1, Ollilainen, V., Linkola, E. K., Varo, P.
T. and Koivistoinen, P. E.: Carotenoids in finnish foods;
vegetables, fruits, and berries. J. Agric Food Chem.,
37(3): 655(1989).

Adewusi, S. R. A. and Bradbury, J. H.: Carotenoids in
cassava-comparison of open column and HPLC
methods of analysis. J. Sci. Food Agric., 62: 375(1993).
Khachik, F., Beecher, G. R. and Whittaker, N. F.:
Separation, identification, and quantification of the
major carotenoid and chlorophyll constituents in extracts
of several green vegetables by liquid chromatography. J.
Agric. Food Chem., 34(4): 603(1986).

Biacs, P. A., Daood, H. G., Huszka, T. T. and Biacs, P.
K.: Carotenoids and carotenoid esters from new cross-
cultivates of paprika. J. Agric. Food Chem., 41(11):
1864(1993).

Mouly, P. P, Arzouyan, C. R., Gaydou, E. M. and
Estienne, J. M.: Differentiation of citrus juices by

~21-

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

21

factorial discriminant analysis using liquid chromato-
graphy of flavonone glycosides, J. Agric. Food Chem.,
42(1): 70(1994).

Gody, H. T. and Rodriguez-Amaya, D. B.: Occurrence
of cis-isomers of provitamin A in brazilian fruits. J.
Agric. Food Chem., 42(6): 1306(1994).

Granado, F,, Olmedila, B., Blanco, I. and Rojas-Hidalgo,
E.: Carotenoid composition in raw and cooked spanish
vegetables. J. Agric. Food Chem., 40(11): 2135(1992).
Khachik, F. and Beecher, G. R.: Application of a C-45-B-
carotene as an internal standard for the quantification of
carotenoids in yellow/orange vegetables by liquid chro-
matography. J. Agric. Food Chem., 35(5): 732(1987).
Panalaks, T. and Murray, T. K.: The effect of processing
on the content of carotene isomers in vegetables and
peaches. J. Inst. Can. Technol., 3: 145(1970).

Sweeney, J. P. and Marsh, A. C.: Effect of Processing
on Provitamin a in vegetables. J. Am. Diet. Assoc., 59:
238(1971).

Ogunlesi, A. T.: Effect of thermal processing on the
stereoisomerization of major carotenoids and vitamin a
value of carrots. Food Chem., 4: 311(1979).

Almeida, L. B. and Penteado, M. V. C.: Carotenoids
and pro-vitamin a value of white fleshed brazilian sweet
potatoes (Ipomoea bataas Lam.). J Food Compos.
Anal., 1: 341(1988).

Speek, A. J., Speek-Saichua, S. and Schreurs, W. H. P:
Total carotenoid and B-carotene contents of thai vege-
tables and the effect of processing. Food Chem., 27:
245(1988).

Khachik, F, Goli, M. B., Beecher, G. R., Holden, J.,
Lusby, W. R., Tenorio, M. D. and Barrera, M. R.
Effect of food preparation on qualitative and quantitative
distribution of major carotenoid constitents of tomatoes
and several green vegetables. J. Agric Food Chem.,
40(3): 390(1992).

Gody, H. T. and Rodriguez-Amaya, D. B.: Changes in
individual carotenoids on processing and storage of
mango (Mangifera indica) slices and Puree. Int. J. Food
Sci. Technol., 22: 451(1987).

Gomez, M. L: Carotene content of some green leafy
vegetables of kenya and effects of dehydration and storage
on carotene retention. J. Plant Foods, 3: 231(1981).
Bushway, R. J. and Wilson, A. M.: Determination of O-
and PB-carotene in fruits and vegetables by high
performance liquid chromatography. J. Can. Ist. Food
Sci. Technol., 15: 165(1982).

SEEETRARTE: EMEERSFER. AR, pp. 149-
175(1983).

(19993 10¥ 114 A$)

=z 22882 A 16 W A 1 Z(2000)



