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T E VBT () XoF 4 B2 P K TR SR R e ISR AL R A
L, B E N ZR K 20% B 40%
LBE 60% L1 80% LI s RHE LI E H:1:3,1:
4,1:5,1:6,1:7; B4 pH X E H:3.0,4.0,
5.0,6.0,7.0; & MUk B % 8 .30,45,60,75,90
°C ; $2 U AN 5 B 2 15,30,45,60,75 min, #3858 —
AR AT RIS L RG R mE,, KRR
BN FRARKEIC, BRI 105,12 $23 pH 4.0, 2
BORE 30 °C, $EHCE [E] 60 min, A 2H i 50 AR
50.00 g HYLL P K e R Je 3k 4R U T 4 °C
8 000xg #5.L> 15 min 345,

FIT SR 21 245 800 Ok B JoT dk K e S R
A 21 1 it 5% 21 2 0 (mg/100 ), A3 (1)
(2)i+%:[8,14]:

C:A x Mw x DF x 100 (1)
exL
CxV
Y= 2
- (2)

A C—— 3R BUR RS R W Rk
mg/100 mL;A——538 nm T (G H ; Mw—743
T (550 g/mol) s DF——F B A 4 ; e——EE UK
TG RE(65 000) ; L—B& AR K BE (1 em); YV —
AR RS R mg/100 g; V—32 BT R FH
ml; M—— K e R it g
1.4 MEOENGWK

P IR T AR A Ak SR R R A R . SR BUAGHE
it AB-8 AL B IR AF: 72 3 W B, S FH 28 1 K
VMG, BRIk M A o CR I 84S ), #1H] 60% &
T 5 YR 00, 75 300 I S 0 3R W 0 VAR e O Y e 2%
Wi (IRLEE 40 °C) IR VR T8 15 BN TSR 20 R 4R IR

Yo OB R o R i) 2 A9 T SR 210 3% i ) bk > PR A7
T-20C,
1.5 HRLAEAEREMAN

H 500 mg B LD AR B % T 100 mL 7K
e, 7E R T CE 30 min J5 W E W AE 538 nm
A B WG RE o B U R R AL R il A5 (3) 3t
R

e e A x Mwx DF x 100
ST S A _
FHSR LR & & (me/g) o L il (3)

K A—FE 5 538 nm T W% (A
Mw—7r F & (550 g/mol ) ; DF——F B4 %L
V— % W AR B mL; e FE R H 6 R
(65 000); L—#8 2K (1 em) s M——H2 L) i
H,2

K UPLC-MS 43 A fif SR 40 2 sk, Jr ik
TECK R SR R TR SRR E R S me/
mL, 7£ 4 CF 10 000xg &0 15 min, 5 LIH R
T, HARK I 254 . BEH C18(100 mmx
2.1 mm, 1.7 pm) ; DAD Kz 2%, #0535
nm; SRR 2 wh; WA A:0.1%H BR KW, I
S B: O N ;% 0.3 mL/min; BRI 45 °C ;86 Uk
JiE , BRG] 10 min, MS 2442508 . ESI+ & FH
i ,m/z:20~1 000 JBi ¥ 71 i B . 400 °C, JB ¥ 71 <
R R 700 L/h; i 8 BE 5 25 eV, HEHLE 30V,
AR R 1 50 psi, BB HE 3500V,

16 EEBETFHMEOIZHEREENZM

BL il CuSO, Fl FeCl, ¥ W AH Z 7 Hif 52 20 R ¥
(50 mg/L) & 4 0.00,0.05,0.10,0.20,0.50,
1.00 mg/mL, % i # 5%, F 0,2,4,6,8,10,24 h A}
TE 538 nm A0 E WO, 40480 SR AR 4D R I W
{14 231 €6, R 8 B 1 BB L " R BT A
AE AR T I A (4)IHHE .

AE=\/(L'-L)*+(a’=a’s)+(b"b)’ (4)

K Lodo DG HE R 0 h % WAy 5S¢
H LS AE FI B W fH L a I b™ HFRIR 2,4,6,8,
10,24 h W58 BEAH 21408 A WA
1.7 #HIES W

AR AT 3 WO AT IS, SPSS
23.0 #4775 2587 (ANOVA) , K A Duncan ¥ 5
B FEEIKE ) P=0.05. Ui EE A Origin 9.0 4
il o
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Fig.1 The impacts of extraction conditions on the yield of betacyanins
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2.3.1 CuSO, X FH LT R EMER S m B &l 3
Jis, MMA CuSO, B Fit S 241 2 I W i 4R 41 (A%
MAGLL A, X T Co* Ssa R R % a1k
H, &R-aEE25YNIERS B8O L 4 Bl 648
AP Bt () AE R S 2T 38 W 6 8 v T
AR Jp e ekt WA 4 BRI CuSO, J5 , i
ELLRBW LT H 2% T (P<0.05) ,a” F1 6" A ik
F AR (P<0.05), T2 22 {0 AE ¥4 ; H CuSO,
W B R v AR AR R SRR A 2 RS T, SRV
AL, BN CuSO, f FH =% 21 28 5 W W6 i 1
F AR (P<0.05), HHARL 5 CuSO, ¥R FE TEAH G,
i/ % 0.05 mg/mL CuSO, t 2 Tl R4 Z Y
FaEtE, XATGEJEH T CuSO, SR TR R
Afk., Agnieszka SFPMH ST 45 K IHTE Cu> 52 T
AR 0 SR OB A S (), BrEsR T
CoBIVE T it — 2D Ak, 2B B 20 2 e — B IR 0%y
B (),

232 FeCl, XfERLL R EER M WK 6
Jis, S FeCly 24 h J5 #5841 2 B W8 (0 i 41
AN R, FHBMBADRAGETY, X5
Liu 2025 31—, i 7 Wi A FeCl, J5
W)L o F1 o™ HI AR, H B FeCl, ¥ B2 3 K
FEACHE B BB RIE K Wi 0.10 mg/
ml FeCl, B EIISELLRIE IR L™ AT b™ {8 5 BB REAIR
SR INE o HIFLEREIR, S35 AE HI K,
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Fig.2 (a) UPLC profile and (b) corresponding MS of betacyanins extract
1 REYAHMFEIRLEST
Table 1 Monomer analysis of betacyanins extract
1% & B 1)/ ST BT KRBT/
s o #MELEFLE  RBREKL  HFX Au/om A L ik
min mez" mez"
1 3.84 LT 34.35 CuHoN,O15 535 551 389 [8],[16]
2 4.27 T8 E 6.40 CuHoN,O15 535 551 389 [8],[16]
3 5.25 A = BEE K 3 46.49 CyHapN,O 6 535 637 389,593 [8],[16]
4 5.49 T EREF R 3.97 CyHaN,O 6 535 637 389,593 [8],[16]
5 5.66 T BE#FE S 7.82 CyHapN,O 6 535 637 389,593 [8],[16]
6 5.92 I+ A = BEEF K 3 0.97 CyHaN>O 6 535 637 389,769 [8],[16]

WK 8 it , 5 AR FeCl, #H H , BSR40 ZIR W &, I FeCl, AR F R34 Rtk Y H
1 A 53 TH I 35 K (P<0.05) , H 5 FeCl, % 1F AR 0.10 mg/mlL B X6} & 52 21 28 Y B0 (20 5 ) Jon o]
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Fig.3 Influence of CuSO, (0.00-1.00 mg/mL) on the color of betacyanins solution
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Fig.5 Influence of CuSO, on absorbance value of betacyanins solution at 538 nm
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Fig.6 Influence of FeCl, (0.00-1.00 mg/mL) on the color of betacyanins solution
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Fig.8 Influence of FeCl, on absorbance value
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Extraction and Identification of Betacyanins from Pitaya Peel and Effect of Metal Ions
on It’s Stability

Ai Yana,
(College of Food Science and Technology, Jiangnan University, Wuxi 214122, Jiangsu)

Zhang Haijuan, Liao Hongmei"

Abstract Aim: To provide theoretical support for the utilization of betacyanins derived from red pitaya fruit in food pro-
cessing. Methods: Firstly, investigation of the impact of extraction solution, solid-liquid ratio, pH of extraction solution,
temperature and time on the yield of betacyanins extracted from the red pitaya peel, to optimize the extraction conditions.
Secondly, the betacyanins extraction were subjected to UPLC-MS analysis for the determination of their content and
structural characteristics. Finally, the impact of metal ions, including Cu®* and Fe?*, on its stability was evaluated. Re-
sults: An optimal extraction condition of betacyanins from red pitaya peel involves using distilled water as the extractant,
maintaining a solid-liquid ratio of 1:5, adjusting pH to 5, and conducting at 30 °C for 60 min. The extract contained 6
monomers of betacyanins, with a concentration of 95.2 mg/g. The main monomers were phyllocactin and betanin, ac-
counting for 46.5% and 34.4%, respectively. The addition of CuSO, and FeCl, has disturbed the stability of betacyanins,
with CuSO, having a greater impact than FeCl,. Specifically, CuSO, caused a reduction in absorbance values and color
changes even at concentration as low as 0.05 mg/mL, while FeCl, accelerated the trend towards color change when added
at concentration exceeding 0.10 mg/mL. Conclusions: The red pitaya peel waste presents a promising source of beta-
cyanins, with a simple and feasible extraction process. However, the presence of metal ions such as Cu®>* and Fe’* can
negatively affect their stability, thus avoiding contact with copper and iron utensils during processing and storage is rec-
ommended.

red pitaya peel; betacyanins; extraction condition; structural identification; metal ion; stability
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