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Structual Composition and ir Vitro Antioxidant Activities of Crude Polysaccharide from Different Parts
of Flower of Hylocereus Undatus

FENG Feng'?, YANG Shuling®>, ZHANG Qi’, WU Yanbin®'(1.Department of Pharmacy, Fujian Provincial
Governmental Hospital, Affiliated Hospital of Fujian Health College, Fuzhou 350003, China; 2.Department of Pharmacy, Fujian
Health College, Fuzhou 350101, China; 3.College of Pharmacy, Fujian University of Traditional Chinese Medicine, Fuzhou
350122, China)

ABSTRACT: OBJECTIVE To investigate the structual composition and in vitro antioxidant activity of crude polysaccharide
from different parts of flower of Hylocereus undatus. METHODS The crude polysaccharide from petals, calyx, pistil and
stamens in 4 different parts of flower of Hylocereus undatus were extracted by method of water extraction and alcohol
precipitation. Structural characteristics of crude polysaccharide from different parts of flower of Hylocereus undatus were
investigated and compared using phenol-sulfuric acid method, coomassie brilliant blue method, size exclusion
chromatography(SEC) coupled with multiangle laser light scattering and (MALLS) refractive index detector(RID)
(SEC-MALLS-RID), HPLC and Fourier transform infrared spectrometer(FTIR), respectively. The 2,2’-azinobis-
(3-ethylbenzthiazoline-6-sulphonate acid) radical, hydroxyl radical and superoxide anion radical scavenging activities was
assayed to evaluate the antioxidant activity in vitro of crude polysaccharide from different parts of flower of Hylocereus undatus.
RESULTS The results demonstrated that the contents of polysaccharides were 52.20%—-61.52%, the protein contents were
1.17%-3.21% in crude polysaccharide of different parts from Hylocereus undatus. All polysaccharides contained D-mannose,
L-rhamnose, D-glucuronic acid, D-galacononic acid, glucose, D-galactose, D-xylose and D-arabinose, but the proportion of
monosaccharides varied remarkably in the crude polysaccharides from different parts of flower of Hylocereus undatus. The SEC
chromatograms, the molecular weights and their distribution, and the FTIR chromatograms of crude polysaccharides from
different parts of flower of Hylocereus undatus were similar. The crude polysaccharide from different parts of flower of
Hylocereus undatus had significant anti-oxidative activities in vitro. CONCLUSION The structual composition of crude
polysaccharide from different parts of flower of Hylocereus undatus have high similarity and significant anti-oxidative activities
in vitro, and can be a resource of health foods and medicine for further development.

KEYWORDS: flower of Hylocereus undatus; polysaccharide; monosaccharide compositions; SEC-MALLS-RID; FTIR
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AR UAE!, S, AR I BE I (S £
A O BT RN R 22 31O A 3k [size  exclusion

chromatography(SEC) coupled with multiangle laser
light scattering(MALLS) and refractive index detector

(RID), SEC-MALLS-RID], HPLC, f#H 2148
1% (Fourier transform infrared spectrometer, FTIR)
A3 AT LA 3 T AR AS [R]85 R 4 43 o o
FoorAn . BBEALRE . HRERIRHE, JEXTE TR
AR TS PEREATAIF ST, DAY Sk o o s o 29
il
1 #H

LC-20A R0 AH B 1Y . UV-1800 424hAT I,
SR EIF Y A B AR B E A A, DAWN
HELEOS 1% 18 £ BEHOLCHU X (R Wyatt 23
Al); RI-101 BURZERMZS(H A Shodex A w]);
INFINITE 200 PRO £ £ 51 2 Wi g fi R (Tecan
Austria GmbH),

BIEAEFER T 2017 4F 10 AR AR,
R WL B 24 R 2 24 2 B ol T L 2 25 0 Al
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. D-H @S . Cl16I8H28561). L-FZHEGH
5. SA0411GA13) . D- 4 % W B 1R (it 5 .
K14J789017) . D-2P-ZUHEE R (L5 . S2918140844)
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D-2FEFMEGELS . Z2007H23186) . D-FalHiffih (it
51 Z2907H23894) . D-ABEHILS : BO2M6W1)
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5. DO806AS; HPLC=98%); {04k I (=
ByeNwl); H W G-250(db 5k E B S
HARARTUEAF, #55: 57U10197); 4-HiE F
I (Genview A H], #t'5: 5B100105100); 7KK
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2.1 ARSI R 2 05 0 i A%

B EAEARRA, (B B S HERS)60 °C
FHESERRE, A IFREL 10 g, & TRIEFmH,
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JKZ 50 mL, PN EEHR EEE] 80%, 4 °CHUE
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B AR AE 2 5 BN ¥=0.067 3X-0.029 9,
R*=0.998 4, X MW ICHEMH , Y b e b o e v B 03
bR E £ R 1=0.032 7X—0.002 8 ,
R*=0.998 2, X AWOGREAE, Y A4 IE & 1 g
WD RS EE 3 ), ZEEEA ST
FUAR: SN 1 A (%) C;;V
Hrr ¢ AR S 2B S YR (ug mL);
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HEEM 5.00mg. L-FZEME 4.60 mg. D-Fi 245 B
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BIHAABE 4.45 mg, A HINMKELSZ 2 mL, 1R
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RIASHE A B AR A VA TR
232 ZHKAEFT AL R A U oy Sl
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TR o 5 2 BT B FROBEORT HR o P VBN 5 A A
I] 38 17 K 22 4 K M 45 200 uL . 430 A
0.3 mol-L~! NaOH 200 puL, 0.5 mol-L! 1-ZK3%E-3-H
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233 GRS S BRETHSCER P g A
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JiE 1 mL-min~', #EFEE 20 pL,
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AR 6 W, ICSIETEAL, THEAS U G A
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2342 EEVRE PRI AL 2 B
i 6 1, B 10 mg, % “2.3.27 W 3 LLKAR
A LR “2.3.37 N @SSR, 0%
WETIAR, TR BRI AR R RSD A,
2343 RoEtRE BT G AR 2 B AR S
10 mg, #% “2.3.27 WiF 3 LKA,
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2.3.4.4  AEIRDCRIRES  BCE T A AE A 2 p
6 1, KA, ALK Z 5K b o i A B
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T E AR 22 2021 4F 1 A4S 38 4545 2 1)
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G3000PWxy ; #EFEEE 1 mL; R Astra 6 /R4
PLUBLIEIETR
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2.6  PrEALIEHE
2.6.1 2. 2-HRA-WU(3- L FEAR T MEME IR -6-fith iR ) — i
£h[2,2” -azinobis-(3-ethylbenzthiazoline-6- sulphonate
acid), ABTS]H H & B 5 B 1% U7 ABTS HI
2.45 mmoL I BifbBIFARPUR G, =i T #GL
B 12 h, 155 ABTS 25, W i HZE IR KA B
G W, HMBWAE 734 nm FAWOLEE N
0.70+0.02, 1§ T AEAS ] A7 RH 205 T B hid o
W 4 mg-mL-" (W REVR, H A g B AN [ 119 o ik
EREREW G, 2, 1, 0.5, 0.25mg-mL™"), 435
BUA R BE ORE SR 1 mL, A 3 mL ABTS®
W, IRE2), FEEW T 6 min, 7E 734 nm
T DA R IR A
2.6.2 FRILHHMEAEREE A EEAR
TS A A I A B 4 mg-mL ! A RE, K HAR
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0.25 mg-mL™"), 43 SIBCAS [] ot 2t Wk B A e ot V5 U
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2,63 HANETHEBREHED B E AR
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B2 (%)=[1—(41—42)/43] X 100, Ay FHERBE T
WOCREAE, A2 AARIEWOCEEE , A3 A2 Y
WG RE(E . RAGETH A SPSS 20.0 1134441
il e & 1Cs0 H o
3 HERESW
3.1 HEHhEZREMED RS R

B TACA WA 2 0 i 2R B
HA—-ERNZES . ZHNEREA 13.09%~21.19%,
Hor b S B R 2 WS R, LSRR R
B Wi EAEARFRAAH ZH b i Z & A
SR HIHN 51.27%~61.52%, 1.17%~3.21%; LI
ST RS RS, AEHESETmE
WEE Ak, DI 2 B A & i,
MESH M RO S R, ARILE 1,
%1 FINARAHAME L BHRERSBREO RS E
n=3)

Tab. 1  Yield, polysaccharide and protein content in crude
polysaccharides from different parts of flower of Hylocereus

undatus(n=3) %
i EZiHEES R Sl
Pz 16.22 52.20+1.64 3.12+0.33
i 13.09 51.27+0.42 3.21£0.36
WHE 21.19 61.52+2.43 1.17+0.42
il 14.33 53.66+4.14 2.26+0.53

3.2 HiEAEAEFAA 2 05 B SpELL R HPLC 43
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& “2.337 WU EIEEME, i EAEARERAL
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WEARUE Y HPLC 35 & ULIE 1 8 b Bl %) 2 1 (]
HA RN 2,

kRS R R, TR A % I
ek D-H @0, -0 D-# %R R |
D-F-FUBHRSRR . MAINE . D-2E3LbE . D-KWBE. D-
B F7 ¢ B G 06 T AR Y RSD {43 R 0.64% ,
0.55%, 1.28%, 0.47%, 0.82%, 0.42%, 1.36%F
0.47%, FUULEAGRE R 4T

H A VR AR A& SO I T AR Y RSD (B 53
WK 0.86%, 1.24%, 2.43%, 1.11%, 2.02%, 0.89%,
1.77%H 1.07%, FWiZrkimE R

R M 0 v A% R G T AR Y RSD {E 43518
0.68%, 0.54%, 0.62%, 0.88%, 1.07%, 0.91%,
1.03%7F01 0.94% , FEHALAIEAE 24 h NI e R AT

8 Fh LR 1) S-S MAE [EIBCR A3 5 96.22% ,
97.36%, 95.17%, 104.29%, 105.32%, 104.14%,
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% %18 HPLC & 3% &

A-BREN IR s B-MERS s C—{EME; D-MESE; E—4E%; 1-D-Hstk;
2-L-FRZE0E; 3-D-HiERHEIR ; 4-D-FFLMRERR ; S-HW%N; 6-D-
N3 bE; T-D-AME; 8-D-BifAHE .,

Fig. 1 HPLC chromatogram of PMP derivatives of
monosaccharide reference and hydrolysis products of crude
polysaccharide from different parts of flower of Hylocereus
undatus

A-monosaccharide reference; B—stamen; C—petal; D—pistil; E-sepal; 1—
D-mannose; 2—L-rhamnose; 3—D-glucuronic acid; 4—D-galacturonic acid,
5—glucose; 6—D-galactose; 7—D-xylose; 8—D-arabinose.

2 8 HENE PMP AT A4 [ )T 77 18 Fu 4 14 36
Tab. 2 Regression equations and linear ranges of PMP
derivatives of 8 monosaccharides

R RN GEvE FEELI
pg-ml

D-H & H 09996  y=92.337x-1.296 0.50~62.50
L-FRAHE 09991  y=41.708x—0.429 0.45~57.50
D-HE R R 09990  y=54.77x—0.893 8 0.50~62.25
D--FLUB R 09995  1=86.558x-1.3804  0.50~63.15
A b 0.999 1 y=92.027x-1.6229  0.50~63.25
D23 Mk 09992  y=91.009x-1.737 3 0.45~63.40
D-BiThiAra 09979  y=57.104x-1.0017  0.45~55.65
D-A ¥k 0.9993  y=101.43x-1.6403  0.45~59.75
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96.32%7%1 95.35%, H AN RSD fEL73 514 3.12%,
2.34%, 2.66%, 2.89%, 3.11%, 3.25%, 2.68%#%l
2.93%, K] 8 FhHUBRAYIIRE IR RLAT
3.3 MR IR

Wi LA ESAOM 20 -2 h D-HEHE . D-
EFURIRERR . WA . D->BFUBER D-BURARE,
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¥ D-T SR B R EUE R 1, BRI HASES D-
HEMREEIR I . % EAEA RO Z T 8 Fil
BRI B RA —E RS, U D-2PIURR S,
HUIE D-FIEAARE, SARERE D-HwHREIR . 45
R 3.
Fz3I FIRAFEIALS A 24 RAFAE
Tab. 3  Characteristics of monosaccharide composition of

crude polysaccharides from different parts of flower of
Hylocereus undatus

N
i pit LB DA D-LILRE DA D2k Do DL
TRE RRE mM R A0 3L KB

HEEE 1.0 035 0.08 077 379 478 021 3.36
HegE 1.0 043 0.12 1.05 290 441 0.31 3.18
5 1.0 037 0.12 0.88 1.10 577 0.18  4.69
Wl 1.0 041 0.10 0.92 1.65 4.71 0.21 3.61
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3418 em™ AL BRI, X JE Z B -OH {4
PRBNBIEN ;2 924 em™ AE AW SUE C-H WYk 50
s 1745 Al 1643 cm™ ' ZbFIWE & C=0 M43
o, ULEBHZWE P AAAEmERGSE; 1449, 1319,
1219 em ™ Ab ARG & C-H 925 il FR 3hige 5 1 028,
792 em™! LI ROME R , BERH A S -t
PR, DL D E R TR, BB T
RG22 B0 & P B BE BIRAE TS A7
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WIEAEAEE | B BESE . MERE 4 DERAZAY
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075 T T T T T T
0 10 20 30 40 50 60

t/min

B2 FHELTFEIMSHE SEC €1 E(dRI 55 %K)
A-TEME; BB, CMERE; D-MESE; 1-fikid 1; 2-(ffkk 2; 3-
o 3,

Fig. 2 SEC chromatograms of polysaccharides from
different parts of flower of Hylocereus undatus(receiving dRI
signal)

A-petal; B—sepal, C—pistil; D—stamen; 1—chromatographic peak 1;
2—chromatographic peak 2; 3—chromatographic peak 3.

MM ABTS HHEE, BEAmE, HEPE
T H BB BRI BRIEA, TEBRAE RS
BERXE IR GE , 25 R UL 4~6, X R TN
IF] 557 A Z2 W I B S AT PR S T VR AP —
IR . FEARIMPTAMRE LI, §iE
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Tab. 4 Molecular weights and their distribution of polysaccharides from different parts of flower of Hylocereus undatus

.. g 1 0,50 2 g 3 SEH T 4T
It -
3T BUit/10°D MXEE% A TRE/10D A EE/% A TRE/10D HIXEE % i/ 10D
1T 8.327+0.152 17.3 8.740 £0.178 48.8 2.4730.145 33.9 1.996+0.031
iz 13.080+0.540 19.4 9.374+0.470 41.0 2.042+0.129 39.6 2.807+0.121
S 8.908+0.153 17.2 8.480+0.203 50.1 1.986+0.128 32.7 2.022+0.041
i 9.409+0.133 10.2 6.697+0.127 50.8 1.063+0.075 39.0 1.358+0.023
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. - Fig. § Hydroxyl radical scavenging activity of
;E 75 HESE polysaccharides from different parts of flower of Hylocereus
= undatus
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Fig. 3 Infrared spectrum of polysaccharides from different m 0
parts of flower of Hylocereus undatus ﬁE a0t
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pi Fig. 6 Superoxide anion radical scavenging activity of
ﬁ 60T polysaccharides from different parts of flower of Hylocereus
undatus
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Fig. 4 ABTS radical scavenging activity of polysaccharides
from different parts of flower of Hylocereus undatus
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(1.10£0.03), (2.12+0.13)F1(2.18+0.10)mg-mL"";
XF R A BB A R ERVE BRAE I 1Cso 153500 R
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SAE A7 A B REAE S 2R S a3
BRI . o375 SO A A B A e, 78
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FHZ X AN [A] 3 H 5 05 BR e 1 KANIF I A —
o X ATRES AN AT A AR Y S i B AN [
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WRE LM 5 S R S5 R A DG, R DD I AL 1 o
— 5%
4 e
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