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Analysis of Carotenoids in Watermelon by Column Chromatography Separation

JIA Guan-rong et al
Abstract

main carotenoids were separated and analyzed by open column chromatography from five watermelon cultivars with different flesh color [ Re-

(School of Chemical Engineering, Zhengzhou University Zhengzhou, Henan 450009 )
[ Objective | The research aimed to analyze and detect the carotenoids from watermelon by column chromatography. [ Method | The

sult | Five watermelon cultivars with red-, yellow-, coral-, pink-and whiteflesh colors all contained phytofluene , B-, and {- carotene. Apart
from white flesh watermelons, the other color flesh cultivars contained lycopene, with its content in red -flesh watermelon being the most. The
lycopene content in early flowering, Red 1 and 96B41 was 35.35, 28.44 and 21. 19 mg/kg resp. - carotene content in yellow- flesh water-
melon 307 Chaofeng was about 0. 48 mg/kg, and {-carotene content in white-flesh watermelon Three white was about 0.4 mg/kg. ~y-carotene
could be separated and detected in the red- and coral- flesh cultivars. Lutein could be separated and detected in the red- and yellow-flesh culti-
vars. [ Conclusion | Open column chromatography had the characteristic of low cost, easy operation and reliable results so it can be used to an-

alyze the lycopene content in each component in constant samples.
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Table 1 The watermelon cultivars used in the experiment and
their flesh color
H S HIEE RS .
- ) AR A TR e
Original number ~ New number in
Code name Flesh
in intermediate- intermediate -
of cultivar color
term pool term pool
7XG00214 7XG00147 FA¥ Zaohua #1 Red
7XG00318 7ZXG00318 307 #BJX\ 307chaofeng  # Yellow
ZXG00469 7ZXG00140 4T Hongyihao Bk4L Dark pink
7XG00209 7XG00879 =4 Sanbai 4 White
7XG00152 7ZXG00152  96B41 3y 8, Pink
1.2 Fi&

1.2.1 JREIRZEETE bR AYERIR MBS Y P T AR B
JIEK 80 g, filidE & 4 L &h & & 20 min, 10 000 r/min B .[> 20
min H5 b RGOS U8 G 575 R CBERS ABEER H, WF
AR s A 2B, TA BT =1 LA, LB JLIR RARR 2%
JRBRAF B A 1 A 7K o35 BRI A g B B (1 38 22 VBB
Tt s G I UEH B AT SF  IOKAR ), B Y= T IRK
HHZ AT IS 3 AU 52, R BER &, 1R ERe 25 44X
B35 ChrmEEEE T, @R AR A B = 10 ml
AR N, T WA R T - 20 CokAaH &

1.2.2 @AFEHEOETE S50 7£2.5 em x30. 0 cm JH
HIEA 10 g WERHFR SRR BE REIRE = 121, W/ W) H A1 il kv
fifp B4 € 2% b AR TR BRI TOUSS L TP ) — A dih B R AT R A, H
AR 5 AE O ~ 30% S BB N, 720 e BE T b
HWOERE o 10 ml SUSSCHE AL H 9 368 3 O 419
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(x ,mg MRITF AR
x= (A xyx1000)/(A% x100)
LA S BRI AE A Y UK A I A y SRR 0 R R
(ml ) s FRAEME N R K AL S SU 1% 5 9 RS I G (L B 1
em YK H AR AP B o0 100 ml 357085 1 g B S A TR
Jefte PEIRP A N ZAFEIERIC R B (R 2) .
R2 ENE NEHOBTERKEY(GhBE)

Table 2 The absorption coefficients of carotenoids (in petroleum

ether)
i K MR e
No Carotenoids
1 NEFHMLLE Phytofluene 1350 348
2 B-H1% N ZE B-carotene 2592 449
3 (% N [ -carotene 2 555 400
4 v-H1% N Z y-carotene 3100 462
5 T4 % Lycopene 3450 470
6 M-85 22 Xanthophylls 2 550 445
2 HRE5HF

2.1 ARBEPT MEPEREIEER 1 ATA,
RAER LI O R CRSHE BB 5 450 MY (aaf? , 307 18
B B 2 4 ZRTE I @A, 40— S BBl G R
4 ~5 K@i, —HIHBER R0 2 &0, 5 an
96B41 FYBLE R o it 4 ~5 A5l i H gy 2 18] SR V] i
B S, R IIF TR (%5 A a] LURE 74 OB 9 3=
SRS DRI P 3 B ARG L T S B
XU E R (94 I 2 S R AL AT 0 B

2.2 HEESBENERISMHERAL FENEINER K
B A RR ] IS D WSO Y R FE B RFIE I T L XY
EROCWIGET, T UL N R 2RI 3 WL g A
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E1l SAmMANRNERE NEREFHEIETE LHRE
Figure 1 Zone of carotenoids on open chromatograph column

from five watermelon cultivars

PG TRBREE R 4385 3R 1 4l 2 T an, B Mot
T R 3 IR P AR SR AR X (18] 2 a) R A AR AL
FHWOETE B0, B Vy/Vy x 100% [ {E R 84% , 575
TR ME 90% MREE (32 3) , w] LA E AL 53 7S &
FMLLER R ERIERE 2 IR R 3 WG I (B 2 b)
5 B NRIIWIE , Vy/Vy x 100% {EH 24. 6% , 15 -]
B NFEI25% —B(K3), 08 B-H1E MERGE 3 el
HERY A8, ML g HIRBOLIE I (B 2 o) SR
M—3, Vy/ Vg x 100% BB R 65.3% , 53 L2 10 65% W)
A (F3) CHBMLLER 5 4 HAMIBOEIE Y 3 WK (1 2
d) 5 (% N E—ELVy/ Vg x 100% E N 94% B2 ¢-
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W (B2 e) 5 y-08 M RI—30H Vy /vy x 100% HI{E
W 17% JLE S 515 D FEA40% (F3)MHEMRZL (A,
HBUE AEOIERE ERALE LU SRR Sk U7 FI BT A e
h oy MR TR R 2R E A AL T R B T5
2 B R 6, H SR S O T oRIAE B 8
TS AT E A e P N R 2 N AR AL
R B-UIE PR EMLAR ENE NRYE v PR
2.3 BENHEAE MROSE &3 L AR

®3 HEESENRERTHHESIEHIE

Table 3 Visual color and spectral data of pigment zones separated by column chromatography

Ak PO R AE // nm
et [ V/ Vy /%
ity A g, Absorption maxima in petroleum ether KA ME
No Zone color SEE SCHRAE Carotenoids SEE ScifikfELe ]
Observed value Literature value Observed value Literature value
1 Je @, Colorless 367 347 330 366 347 330 NEATEIELLE Phytofluene 84.0 90
2 F&{0, Orange 476 448 425 479 450 425 B-H% N2 B-carotene 24.6 25
3 £1{% Red 501 469 443 501 470 443 T4 % Lycopene 65.3 65
4 R34, Dull yellow 425 400 378 425 400 379 8 N & &carotene 94.0 100
5 38, Pink 489 458 433 489 460 434 B-H% N2 B-carotene 17.0 40
6 A, Yellow 468 440 362 465 7 4407 3807 M-8 22 Xanthophylls
JNEAE 40— 5 96B4l M FEFMLL R T /AN A 35.35, B NE, BPER 307 BRAW B-HE PRERANO0.48

28.44 21.19 mg/kg, A D EMNE T L E M B-L-y-i

mg/ ke, FA RN AT IMLLRM B-C-1% bR HBE0Y
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Note: a. Phytofluene; b. B-carotene; c. Lycopene; d. &-carotene; e. -y-carotene; f. Xanthophylls.
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Fig. 2 The absorption spectra of six carotenoids separated from watermelon
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Fig. 3 Carotenoid content in five watermelon cultivars with
different flesh colors
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Fig.2 Detection of the transcriptional activation activity of bait

vector pLexA-peaTl
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