22 3 Vol.22 No.3
2003 5 Journal of Wuxi University of Light Industry May 2003

1009 — 038X 2003 03 - 0062 — 05

214036
HPLC/MS
betanin 2-
descarboxy-betanin phyllocactin  2-descarboxy-phyllocactin 2 betanin
phyllocactin. 676.9 mg/kg 97.7 mg/kg
S 66 A

HPLC/MS Analysis of the Pigments from Red-Purple Pitaya
Hylocereus undatus

LIU Xiao-ling XU Shi-ying ~ WANG Zhang
School of Food Science and Technology Southern Yangtze University Wuxi 214036 China

Abstract The pigments of Hylocereus were isolated and identified quickly by HPLC/MS. 1t is concluded that
the pigment of the pulp and the peel in Hylocereus are betalain. Four components betanin 2-descarboxy-
betanin phyllocactin and 2-descarboxy-phyllocactin in pulp and two components betanin and phyllocactin in
the peel were isolated respectively. The extraction yields of betalains from Hylocereus are 676.9 mg of
monomeric betanins/kg fresh pulp and 97.7 mg/kg fresh peel.
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Fig.3 Sympathetic vibration structure of betacyanin

2.2

SPE

10 ODS C-18

4. ODS C-18

1%

0.1%

1 it 48 it

0.01%EMME |
;”—i__“& W, AL
O 48 gy HHRR
7R Z BRI &
2. A8
3 4 48 IR K2

e %mﬁ;%mgxw
Bilidae EMMEREET
5 118 i3
KERHELE
4

Fig.4 Purification of Hylocereus betacyanin by Solid-
Phase Extraction

2.3
betalain
1 7- .R R
1 7-
R" 1 7-
betaxan-

thin R 17-

betacyanin 480
nm 538 nm e

betanin .



65

3
G, 1001
Cis . B
5350m
o
Ll 23
§ 50F
®
ODS C-18 : ®
J A
5 . A
0 5 10 15
- - - 13~15 i} [d)/min
6 KERREMER HPLCH
Fig.6 HPLC chromatogram(535nm) of pigments from
pulp ef Hylocereus
HPLC 180 = L es 551
2
b
Ho 50
=
2 4 . &
5 6.
3 4 betanin M+ H m
551 phyllocactin M+ H  637. 300 400 500 600 700 8O0 900 1000
%
C2 9. . m/z
descarboxy-betanin M+ H * 507 551 — 44  2- 100 r 637.5
descarboxy-phyllocactin M + H * 593 637 — 44
7a~h 8 a~d . &
betanin g 50
36% 9% =
389
0 1] IL P GURTPRPI IPRE TP O PR il I ]
100 5 300 400 500 600 700 800 900 1000
[ m/z
ek B
" 535 nm b
= 7 KERREREE MSi#E
= sok Fig.7 MS of pigments from peel of Hylocereus
= 100 1 389
®
m 1
g
i
O 1 V. - Fo ] -
0 5 10 15 Eé % 551.5
B M} /min .
5 HPLC
Fig.5 HPLC chromatogram 535 nm of pigments from 0 ‘MAL - " 1 L : )
300 400 500 600 700 800 900 1000

peel of Hylocereus m/z



66 22

100 389 3 HPLC-PDA-ESI/MS
Tab.3 Chromatographic and spectroscopic characteristics of
i betacyanin from peel of Hylocereus
1
?«; 50 HPLC.PDA  ESI/MS
. "
L -/ ; 7 N M+ H *
637.6 i ? m m/z
0 saudl, . " . 1 : n 1 5.97 9.85 542 551 Betanin
300 400 500 600 700 800 900 1000
m/z 2 6.24  85.77 540 637 Phyllocactin
b
100 389
4 HPLC-PDA-ESI/MS
£ 507 Tab.4 Chromatographic and spectroscopic characteristics of
ﬁ 50 betacyanin from pulp of Hylocereus
®
= HPLC-  ESI/MS
Y PDA
. VL —4 M+H *
min
¢ litadhimnst e nm m/z
300 400 500 600 700 800 900 1000 1 5. 08 36.31 539 551 Betanin
T om/z
c 2 6.25 26.18 541 637 Phyllocactin
100 T (389 i :
3 6.85 24.89 537 507 iDS".‘“b"Xy
etanin
2 593 4 10.05 7.02 541 593 2-Decarboxy-
] phyllocactin
# 50
z
2.4
0300 400 500 600 700 800 900 1000 676.9 mg/kg 97.7
m/z mg/kg 5.
d 179 g¢/kg  1.211 g/kg.
250 mg/kg 90 ~ 210 mg/
8 MS ke 16
Fig.8 MS of pigments from pulp of Hylocereus 8
J. 2000 18 5 37-42.
M . 1999 282.

Oradaz-Galindo A Wesche-Ebeling P. Purification and identification of Capulin Prunusserotina ehrh — anthocyanins J . Food chem-
istry 1999 65 201 - 206.
Alexandra E P Monica M. Anthocyanins from banana bracts Musa X paradisiaca  as potential food colorants J . Food Chemistry
2001 73 327 - 332.
Hyoung S. Characterization of major anthocyanins and the color of red-fleshed budd blood orange  Ciirus sinensis ] . J Agric Food
Chem 2002 50 1243 - 1246.

75



25% 3

(UL S VS I S

600 °C B-

L g 600 T 800 C

123 4- 2 7-
1234

2 8- 600 C

Van Dort Johannes M De Heij et al. Processing for preparing flavorings and perfumes based on one or more carotenoids as
starting materisal P . USP 5084292 1992 —01 —28.
P . CN98115875 2000.
J. 1996 5 30.
M . 2000. 68 —69.
M . 1994. 138 —140.

10

11

12

14

15

16

66

Alessandro Baldi  Annalisa Romani. HPLC MS application to anthocyanins of Vitis vinifera L ] .J Agric Food Chem 1995
43 2104 —2109.
Yizhong CAI Mei SUN. Identification and distribution of simple and acylated betacyanins in the Amaranthaceae J . J Agric
Food Chem 2001 49 1971 —1976.
M . 1985. 132.
M . 2000. 30.
M . 2001. 84.
M . 1973.168.

M . 1999.294.
Naoko Kobayashi Jurgen Schmidt Victor Wray ez al. Formation and occurrence of dopamine-derived betacyanins J . Phy-
tochemistry 2001 56 429 —436.
Naoko Kobayashi Jurgen Schmidt Victor Wray et al. Betalains from christmas catus J . Phytochemistry 2000 54 419 —
426.
Slawomir Wybraniec Itzhak Platzner Shimona Geresh et al. Betacyanins {from vine cactus Hylocereus polyrhizus J . Phyto-
chemistry 2001 58 1209 —1212.
WANG Hong. Oxygen radical absorbing capacity of anthocyanins J . J Agr Food Chem 1997 45 304 — 309.



