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Table 1  Alcohol-insoluble residue (AIR) yield, pectin yield and its galacturonic acid (GalA) contents

and degree of methoxylation (DM) of the main processing hawthorn from different provinces

SDHP SXHP LNHP HBHP
AIR &% /mg-g"' T4 465.0 +15.3° 388.6 £ 10.0° 4215+ 1.7° 473.1+£2.9°
RIE4F/mg-g' T A 78.6 + 8.5° 874 +13.7° 76.7 +2.3 91.3 +13.3
Gal A 2 F/mg-g' Rk 615.0 £0.5 723.1 £8.1° 755.1 +57.1° 500.4 +59.3*
DM/% 60.2 +1.0° 53.9 £ 0.4 542 +0.7* 74.7£0.2°

L AT AS TR B 2R 25 53 .35 (P<0.05)

22 AEEMEEMTIALBRRAEEAMK
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P R R 12 Ara, H Gal B &S . H

TR RG-T X1 34 F 2 Ara A1 Gal 415E,
PRI T A SR B v #  A — E ELY RG-1 4548
Horf JHBHP ) Ara A1 Gal &, JUHJE Ara
Freim s T HE g R, %8 HBHP # RG X
WO R

F 2 ORIFA G TN T LAk e R A e P SR 2 R (mg/g L)

Table 2 Neutral sugars composition of pectin from the main processing hawthorn of different provinces (mg/g Pectin)

N SDHP SXHP LNHP HBHP
A &4 (Rha) 45=+1.1° 33170 1.7+0.3" 49 1.4
15 45218 2 (Ara) 423 +3.5 19.4 +£7.5° 246 £2.0° 87.9+4.8°
F+5L#E (Gal) 16.3 £ 0.3 93 +1.3" 9.8 +2.4 193 £2.5
##H ¥ (Clu) 30.2 1.9 9.5+0.5" 9.3 +£3.5" 132+ 1.7
AR A (Xyl) 8.5+0.5 59+2.5° 4.1+1.0° 8.0+ 14"

T AT A ) 57 B 3 7m 22 5 1 35 (P<0.05)

ik — 2 o MEAS ) LA SR i 254, T34
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I HG 25 19 =F B 55 55 5 ,RG 454 3= B 4
iX, SAr G5 e —3%, Hf LNHP # HG 4544 [t
il f s , HOF AR Yk &y SXHP SDHP #1 HBHP, # [t

Z 3[(Ara + Gal) / Rha] %/~ RG-1 X 38 H 3 % 1)
Oy S RERE  BDEES] RG-T T 55 b A ok 2 i %k
B OBRZE R A AE R 5.871%0, w2 AL A
3.3 AT i Bl S SR SR AR 1.1~25 Z (8] A
TR 1.28, Bk MG SR 200 12, 5 R
BEAH 4 BhAs S A i (A 7E 8.8~21.9 Z [A], ki
WY LA 2R 1) SRt . o HBHP AT LNHP 11
B R 3 I T 20, BT RG-T 4581
M BT B EEE T 2 /0 20 AT Hi A 0 %
R USRS . E R 0 A B TR A IR
5SS AH AR T, 76 B I A R v R BT AR 1Y)
¥ £ 5 441301



236 H5M

ENDECRNIE o VS B S R DA DR A 43

®3 AEEAMEEMIALBEREAMEILE

Table 3 Sugar ratios of pectin samples from the main processing hawthorn of different provinces

SDHP SXHP LNHP HBHP
GalA / (Rha + Ara + Gal + Xyl) 8.6 19.2 18.8 4.2
(GalA — Rha) / 2Rha 66.3 112.5 221.6 53.9
(Ara + Gal) / Rha 13.2 8.8 20.5 21.9

23 AREHRETENMIALBRERNSTFRE
5%

AN Gy 220 T LA SR ) 4y 7 i S
BOLE 4, AT SRR S B o T R (M) F
W4T i (M) ¥ KT 10° g/mol , H A7 75 8 3%
P22 5, Hod HBHP B M, fe K, 4 9.20x10° ¢/
mol , H AT & SXHP . LNHP . SDHP, 437l Ky
7.85%10%,3.92x10°,2.86x10° g/mol , 4% FL A it Y
M, K/NHERF B 5 M, — 3, BARIE BN T M,
M, F M, 1 — B0y 5 B0 A RS 20 8 R 5
(MJM,) JC i &1 22 5 Ju 2 2.85~3.09,

FRPEREE ([n]) 2 BB o0 T 16 45 22 1 71
T O IR SRR G S R B A {E
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Y[ E 55 F s R IEA O R, HILE T4
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107 WG 245 (R, A i 18 3 6 W #4211 G i
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FEEM R ST R A SRR R, HE
HPSEC-MALLS F #2015 , 25K WK 4, BAR

HBHP HA Ko7 B, H 4 PR R
R AETG B EF LR, 45 R 454 HBHP K
Gal A &8 & HG Z5# 4%, Ui HBHP Y# 5
O3 00— B IR M, 32 A X
B, O e RST 5 e SR R LA

AR SN T2 2 AR (R 2 5 — DR RS W
LIS, i Einsteine—Simha J7 #2118 1%
i,

R, = (3M,[n)/10mN,)" (4)

A M——F 5 F i, g/mol ; Ny T}
RAM 72 5 (6.02 x 10% mol™) ; [n]——45 P 3
B dL/g,

4 Fol AR B R, M AFTE B E
HBHP 1) Ry, {8 e K, 3 5 H A5 i 19 43 ot f F1 32
RER KR, 5 R, W HERES RIEE R TR EY
AR, p(R, /I R)EIR . p 165 HIE I EESH
RIS A T 43 i o™ p fH R
F 2 Fon HE AR EE (AR ), 1.5~1.8 Wk 2 o R
WL ,0.775 TR ABUR BRI 4 LA R IL 0 p
EXIRT 2, UL FTAT 5 R o 7 7 T 2 e
HWIPER , JLH SDHP ) p fHf K, K 4.14, K W]
SDHP 431 & €4 . HBHP 9 p (B 5/, R 2.15,
T U H -4 A A R B NI AN AR 9,
P G2 T 20T T 2 Mk TR £

x4 TREHEEMTALBRRHSFRESHERSH

Table 4 Molecular weight and conformational parameters of pectin from the main processing hawthorn

of different provinces

SDHP SXHP LNHP HBHP
M,/g-mol™ (1.01 £0.01) x 10™ (2.54 £0.16) x 10™ (1.38 £0.14) x 10™ (3.13 £0.30) x 10*
M,/g-mol™ (2.86 £0.31) x 10™ (7.85£0.96) x 10™ (3.92£0.39) x 10* (9.20 £ 1.96) x 10*
MJM, 2.85 +0.34* 3.09 +0.18* 2.83 +0.00° 2.92 +0.34
n/dL- g™ 0.25 + 0.00° 0.40 £0.01" 0.52 £ 0.02° 0.64 £ 0.04¢
R/nm 43.25 +1.63" 49.45 +2.19* 43.80 = 1.41° 44.95 +0.21°
Ry/nm 10.46 = 0.30° 17.01 + 0.63" 14.77 + 0.49* 21.02 + 1.47°
p(R,/Ry) 4.14 £ 0.01° 291 £0.02 2.97 £0.03" 2.15+0.14

T« AT A A 5 B e 7R 22 53 . 3% (P<0.05)
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Fig.I AFM images of pectin from the main processing hawthorn of different provinces
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Abstract This study conducted a comprehensive structural characterization and rheological analysis of the pectin extract-
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ed from the main processing hawthorn of Shandong, Shanxi, Liaoning, and Hebei province, aiming to analyze the differ-
ent processabilities of these hawthorn fruits in food industry. The results showed that there was no significant difference in
pectin content among these hawthorn fruits (The content of four kinds of hawthorn pectin is between 76.7 mg/g dry basis
and 91.3 mg/g dry basis). However, these pectins showed significantly different structural characteristics in terms of ester-
ification degree, molecular weight, linearity, branching degree, and the length of side chains, which resulted in different
rheological properties. The apparent viscosity of the solution of pectin extracted from Hebei hawthorn was significantly
higher than those of the other three pectins(about 200 mPa-s), since its structure possessed the following four character-
istics: high esterification degree, high molecular weight, higher branching degree and longer side chain, while the other
three pectins only had one or two of the above structural features. The results of this study are helpful for in—depth un-
derstanding of the relationship between the structure characteristics and rheological property of hawthorn pectin, and pro-
vide a new explanation for different processabilities of hawthorn from different provinces from the perspective of pectin
structure.
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