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Study on the components and distribution of betalain pigments

in different species of pitaya fruit
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Abstract: Objective: To reveal the compositions of betalains

(BLs) from pitaya fruit and their distribution in different parts.
Methods: Three types of pitaya fruits, red peel-red flesh (RR),
red peel-white flesh (RW), and yellow peel-white flesh (YW),
were selected. The screening and confirmation of BLs were per-
formed by ultra-performance liquid chromatography-quadrupole-

time-of-flight-mass spectrometry (UPLC QTOF-MS/MS). Re-
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sults; A total of 19 components were identified, including
betanin, phyllocactin, indicaxanthin, etc. Most components (14)
were identified from the peel part of RR fruit, and secondly, 12
components {rom the flesh part of RR fruit and nine components
from the peel part of RW fruit. Conclusion: Among the various
pitaya fruits, RR fruit presented the most prosperous compo-
nents, and the following were RW and YW fruit. BLs
components are predominantly distributed in the red flesh and red
peel parts. The white flesh and yellow peel parts were scarce of
BLs components.

fruit; betalains; UPLC/Q-TOF-MS/MS;

Keywords: pitaya

screening; structure confirmation

KRR ZEERLGHY, U T ANER
(Cactaceae) R R Jg (Hylocereus) F1 ¢ i £ J& (Selenicer-
Sk i SRR I S PR R R B AR A [ 2 2 R
(NS IEARCN =R SN SN i RN = DV SR R N i)
o WRIRR S RAGUE KRR S FE S L AL
TI(RR) ALKz AR (RW) LB B2 (A R CYWD 3 26 B
FE0 S R W I R SRR 0 R E T 25 8 3 (Be-
talains, BLs) , BLs & B KB HEEA R, FEL S0 THIE.
T B LA E R K R R AR S
ATl BLs 43 R Bt 3410403 (BCs) R 3% 8 (5 2 (BXs) B K

eus)H

T B RIE MY BLs A 80 A3, Hirk BCs Al BXs 434 R
46,36 01, BLs HA T IZ B AW M indr A A

PrA T B g s I A R W AT
2B N RRJE H. polyrhizus 1) RR K RW S5z ep 3k %

Dong



&M | Vol.37, No.7

E T 23 Fh BLs, Leticia 257 244 JB K b 5 Stenocereus
pruinosus FSLILLE RN M@ RA K S. stellatus F 5L
ML RN R AR R P S E T 11 #p BLs, HATA K
KRS BLs 4534 1 M AR S A R AR AL 1 53 A
AE RIS i A LA T . BIF 2% 40 3R T 3 280 A g R AT
I ) J5E 345 ¥ 0 AN [7) 2 28 ol A SR SRS [) R 62 CRR Y 2R
By BLs BEAT 1 25 1 45 44 B 90E , 437 Bls ) 4H 43 44 1
a5 2 KOB A Bls ROK €8 2 BE 5 A AE 13 V7 )
PR 0 ) R SR AR 4
L MRS Uik
1.1 5

BT R 4 E— 5 (RR B B A (RW B |
TCH e (YW B 1 8

HEE NG - Tl , 78 = B oe 28 7l 5

IR - (3% 4 . 52 [ Fisher 2 H] 5

R oy AT al, )N E R
1.2 NFEHEE

R AR B AT B ) R 3% 42 Triple TOF
56001 #, 423 Analyst® TF 1.6 T 4F i . PeakView®
2.0%F . 26 EH AB SCIEX A #) 5

B RF- . ME204 &, & 0.1 me. Ji 5 M5 47 ) — 48
GEZAGIE

B, T K- JJ500 AU L J& & 0.01 g, V1 95 24 7 LA Tl
HALER T

PR TR LGJ-10D B, 4t 5t DU FE AR A R A 7
1.3 FHik
L3.1 MM B kOB RSB AR N 8 B,
ST —50 CHRHETH 15 h R TH M. FRIBUR .
R THEEL 5.00 g, I 50 mL ARFU3 %R 80 0 1 Y AE/K
PRI 2 YKL BRI 20 min, G IFERIGK . 12 000 r/min #§
O 10 min, AR B BURTEFE 28 K 2 10 mL 47 . &%
B3 lomL % & JF &2 4. 1 0.22 pm AL UE B, 75
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x1 AERBEILWMEFLEER UPLC QTOF-MS/MS $F 42T
Table 1 Indentification results of betalains from pitaya fruits by UPLC QTOF-MS/MS

N [MA+HI* i/ TouE RmEE HAL

s ¥R N way
W/Da o omipfn wiEg (<1009 Ji/Da Jfl/min B RRF RRP RW-F RW-P YW-F YW-P

389. 096 5,
343.090 9,

1 CauHzgN2 O3 550.143 49 551,150 77 551.151 31 1.0 150. 053 4, 2.506 @A + + — + — —
297. 086 3.
194.044 1

345.101 3,
343. 097 8, ”
2 CisHisNzOs  385.090 67 380.097 94 389.098 16 0.6 0 oo 2.508 IR + + - + - -
.08 7,
150.053 7
565. 127 7,

3 Cs0H3aN2O19 726.175 58 727.182 85 727.182 20 —0.9 310.107 1 3.317 WSRLAF + — — — — —

593.157 0,
551. 147 4. N
4 CoHxNoOw 63614388 63715116 637.05507 30 ° 0 7 2652 WOmAEE  + + -+ - -

343.090 1

549. 170 7,
. ~ 389. 095 9, decarboxylated
5  CzsHzsN2O14 592,154 05 593.161 33 593.161 89 0.9 3.020 X + + - + - -
345.107 1. phyllocactin

301.117 5

389.096 5,
551. 148 2,

6 CooH34N2017 682,185 75 683.193 02 683.193 416 0.6 343, 091 2.877 apiosyl-betanin + — — + — _
. 091 5,

345.107 0

. 389.096 9, 2-0-apiosylphyl-
7 Cs2HssN2020 768.186 14 769.193 42 769.194 10 0.9 3.213 . + -+ — + — —
725.201 6 locactin
591. 145 4,
8  CorHzsN2Ops 634.128 23 635.135 51 635.136 03 0.8 387.081 8, 3.491 BN _EEEHZET  + + — — — —
341.076 0

343.092 9,

_ 297.086 5, decarboxylated
9  C23H24N2011 504.138 01 505.145 29 505.146 48 2.4 3.130 + + — — - —
255. 111 0, neobetanin

257.127 8

727.199 7,
10 C34H34N2O16 726,190 83 727.198 11 727.200 60 3.4 389,098 4 3.896 T HZrif- 111 - + — + — —
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346. 108 9,
11 C26H29N2014  593.16188  594.169 16 594.166 46 —4.5 2.653 descarboxylated-  — + - — — —
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389.098 1 hylocerenin

2-(5"-0O-E-feru-
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&M | Vol.37, No.7

e

ERE: AERRIRERBELERARSHH

[M+H]*

BB (H U E 8.

N
&
‘_}\

,“‘El
e (X10-6)

GRS

a

it 3y
J/Da

- AR

IF] /min RR-F RR-P RW-F RW-P YW-F YW-P

265.
263.
219.
217.
189.
173.
145.

6 CisHisN2Og  308.100 84 309.108 11 309.108 50

106.065 4

151.
119.
269.

17 CisH20N2Og  360.132 14 361.139 41 361.139 44 0.1

254.103 4

223.
194.
267.
150.
104.

18 CisHisNzOg 358.116 49 359.123 76 359.124 05 0.8

131.058 6

119
103
113
097
102
108
076

074
048
126

122
095
112
053
048

1.359 BUGUAN B+ - - — - -

D= N = 0o

4,

1, 3-Methoxytyra-
3.319 + + — + - —

1, mine-betaxanthin

sass TOVRREE L
WR

[SCRNRC S

191. 090 6,

19 Ci5H20N206  324.132 14 325.139 41 325.139 59 0.

o

307. 127 8,
173.070 1

- - - + o+

t RRF % RRBSHRA

REMRL . P55 1~15 BB AR PS5 16~19 RAEHRAE.

100

[ 389.094 4
90|
S el 637.147 6
;5 70+
B 60 593.157
B« 50F
&2 a0
£ 30 551.1474
£ 20¢ 389.924 7 271+
= 10} 343.090 1 (390,246 2 J“ 2069
m
150 200 250 300 350 400 450 500 550 600
i o L
Mass/Charge
Bl A_BR#EF MSiER
Figure 1 MS? spetrum of phyllocactin
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H—%FE % 14 F CH, 0 FJ?F‘@E([M—O—HfS()]*%
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