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Abstract: Water-soluble pectin (WSP), chelate-soluble pectin (CSP), and sodium carbonate-soluble pectin (SSP)

were extracted from breadfruit and their physicochemical properties, structural characteristics, and antioxidant activities

were analyzed and compared. The results showed that WSP was characterized by high viscosity (145.80 mPa-s), high

molecular weight (1241.3 ku), and high degree of esterification (86.33%). CSP was characterized by low viscosity (17.88 mPa-s),

low molecular weight (218.6 ku), and low degree of esterification (45.73%), while SSP was characterized by a high

extraction rate (47.73%), good solubility (96.20%), low viscosity (4.63 mPa-s), and low molecular weight (186.3 ku). The

main monosaccharide compositions of the three kinds of pectin were rhamnose, arabinose, galactose, glucose, xylose, and

galacturonic acid. The results of Fourier transform infrared spectroscopy (FT-IR) and scanning electron microscopy (SEM)

indicated significant differences among the three types of pectin. The antioxidant results showed that the scavenging ability of

WSP, CSP, and SSP on hydroxyl free, ABTS" free and DPPH free radicals increased with the increase in mass concentration

of each pectin. SSP had the strongest radical scavenging activity, reaching a scavenging rate of 96.56% of ABTS radicals at a

concentration of 0.5 mg/mL. In conclusion, SSP pectin exhibited good antioxidant activity due to its small molecular weight,

rich branched chains, low viscosity, and smooth surface.
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F1 HERENELAS (%, T&)
Table 1 Basic components of the breadfruit crumbs
A BRI o) Eam R R Fettpk SepF A
&\ ek E 2791+0.77 676028 1.45+0.13 0.19+0.04 590+0.25 1696+0.83 3586+1.23 4.97+0.50
*®2 HERRREBUMR
Table 2 Physicochemical properties of breadfruit pectin
Rk 2 1% RIRE/%  BACE/ %  ERE/% A E/(mPas) 4R /um S8 /(mg/g)  EG S /(mg/g)
WSP  5.24+0.43°  17.82£1.45° 86.33£3.71"  75.85+1.49° 145.80+2.29° 31.90+0.71° 1.89+0.05° 6.93+0.29°
CSP  8.69+0.51°  29.56+1.74" 45.73+1.45" 91.80+1.17°  17.88+0.25"  81.60+1.05°  0.59+0.03° 6.30+0.25°
SSP  14.04+0.94"  47.73+3.19" — 96.20+1.02" 4.63+0.09° 60.10£0.98" — 7.37+0.23*
E: =7 RTFAENE] RIARFEATAEELEEF (P<0.05).
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Table 3 Monosaccharide composition and side chain analysis
of breadfruit pectin

48 48 5%,/ (mol/%) WSP CSP SSP
Fuc 0.96 £ 0.03" — 0.92+0.13°
Rha 7.41£0.08 325+0.18° 580%0.14°
Ara 15.350.12° 18.41 £0.25" 13.40 £ 0.26°
Gal 19.49 £0.37° 23.19 £0.42" 23.47 £0.09°
Gle 9.43+0.45" 16.51 024" 5.95%0.33°
Xyl 11.67 £0.57° 13.21 £0.35" 15.59 +0.14°
Man 2.16£0.07° 2.10+0.12° 3.70+0.33"
GalA 33.53+1.16" 23.32+0.23" 31.16 + 0.44°
(AratGal)/Rha  4.80+0.28° 12.17+0.76" 6.33£0.36"
fg‘:fg;g};‘; 0.61 £0.04° 0.41£0.02° 0.53+0.02"

Rha/GalA 0.22+0.03° 0.14£0.04" 0.19 £0.02°
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Fig.3 Scanning electron microscopy of breadfruit pectin
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AN BRI (31.78%), il 'E B m Pt AL
EHEAMOEF AT E & AR, E2EEN
EHEA RS BRSO BE R fEA
SegG R, SSP B A T A A TE R VT RE 2 R
(15 B, REEE/DN, HRMEDEHE s CSP B &M
PUAEAL TS P AT RE 2 R HE B =5 AU BE AR X 45
KIS FE. HZ T, WSP FLAMRE TR,
R NERA RSN TR, BRERR, &
FTF RAEFEEATEE
® 4 BRASHESMLENLTFEREC, &

Table 4 EC, values for in vitro antioxidant activity of pectin
components

ECsy/(mg/mL)
Ik ABTS DPPH
Ve o 1.232£0.061°  0.040+0.002°  0.027 +0.001
WSP  14.872+0.896"° 17.065+0.845" 36.895 +2.652°
CSP  6.548+0.013°  0.617%0.052° 28.078 +0.585°
SSP  4.668 £0.188°  0.258 +0.005°  69.615+2.012"
E: BCsy AFRARMELRERE; B—7 AR FHEAT
HEZEMEF (P<0.05).
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Fig.5 Correlation analysis
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AAETEZ B R R . IS R DLE Y, SRR
SATENES ZABERMK. TR KRS
55 ABTS' H HIZEMIEE B 51 ECs, B2 IEHR,
YU TR RGO, A RN R SR RT
REPUELTS PR VAR AIRIAE 5 ABTS B
HIBERIEREE 2R EC (H 2 MR, HIEMES
O rEEMETAMK, UHIRE A R A BEAR
B, ILFEAEH TP, AR 5
ABTS' [ FIZE AR EE 5 B EC, (H 2 UG, 1
I FUBERIACHE & St 2, A dh IO DTAAL RE gy
R 2 WER B UM S5K 5 DPPH 1) ECs, 10A
ATE AN PSS ERN e Re S e 2 R N L i
SEACTE TE DRI, RO O SR AL, (HEEIR
HEZERBR, e FEMAIM ARV R 2 5

3 g

KR T K. CDTA. 5 B AN 4R Yk M THI
A iEEL T WSP. CSP. SSP B ik, Hrr, wWSP A
BT E. s Ak A SR B RS 2, CSP Y
T ERZ BNEHF AR R, SSP o F i/,
AR WA BIERAL BT . oA a2 R B,
AR EA B RFEE FMEEF 3, HIU
RG-1 B3N . AR R B A I WSP 3= T
KA FE4%, 1 CSP A1 SSP IR HE . =Hhim
WRRRAZIEE B, ABTS' H H1% 1 DPPH H
FH S (9 R 28 1) 2 R SR B AR, HaxX = A
etk iR A ABTS H BRI T B8RPt
FAAbvEtE, I, SSPIMTEBRAE J &5k, 4 SSP )
JFUE W N 10 mg/mL K, XJFHEH HIERTERER
N 99.67%, HFTEWRE N 0.5 mg/mL B, X} ABTS"
E 3 RE R RIEE] 93.13%. MR IESL6 45 BRI %
PEIMHT 45 BB, CSP A1 SSP I #71 E AL I Ik B 4
AR BRI T8 BURART B . 6 R T &
FEMMEE K. 28 BRTR, KA BERE5E I AR IR
R, PR R AR IR, A
S8R AR R m SRR T 2%, Nl
I E R F PR LR AR o
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