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Ultrasound-assisted enzymatic extraction and structural characterization

of pectin from the tender leaves of Abelia macrotera

MAO Qiqi" LUO Yang® WANG Jianglin' LUO Jie' FAN Xiankang' LIU Chengguo' ZHOU Hui'

(1. School of Food Science and Technology, Hunan Agricultural University, Changsha, Hunan 410128, China;
2. Agricultural Product Quality Monitoring Center of Changsha, Changsha, Hunan 410003, China)

Abstract: [Objective] To clarify the physicochemical properties, microscopic structure, monosaccharide composition, relative molecular
mass, and structural characteristics of pectin in the tender leaves of 4belia macrotera. [ Methods] Pectin from the tender leaves of Abelia
macrotera was extracted by ultrasound-assisted cellulase method. The microscopic structure was observed under scanning electron
microscope. The monosaccharide composition was determined by high performance liquid chromatography. The relative molecular mass
was determined by polysaccharide hydrolysis derivatization. The possible structure was inferred by infrared spectroscopy. [ Results] The
yield of pectin from the tender leaves of Abelia macrotera is 23.38%, the esterification degree was 1.17%, and the galacturonic acid content
was 72.16%. The pectin is in the form of flakes with cracks. The monosaccharides mainly consist of galacturonic acid, glucose, arabinose,
galactose, rhamnose, mannose and xylose. The weight average molecular weight (Mw) and number average molecular weight (Mn) are
7.069 X 10° and 3.434 X 10°, respectively, with an Mw/Mn of 2.06. It has typical spectrum characteristics of pectin absorption. [ Conclusion ]
The pectin extracted from the tender leaves of Abelia macrotera by ultrasound-assisted enzyme method has a low linear structure and is
mainly composed of RG-I type structure containing shorter side chains, which meets the commercial requirements.

Keywords: Abelia macrotera; ultrasonic-assisted enzyme method; pectin; physical and chemical property; characterization analysis

ESTE W E E U2 H (45 :2023NK2040)

BEEE AME(1980—) , B £l KA H 4% , i+ . E-mail: paradise917@163.com

YR B #A:2024-11-18 B E B #1:2025-04-11

SIAME BB, B, TRk, A U S T8 A o U 7 Dl B I O SR AE LT ). £ i S HLBK, 2025, 41(7) :18-23.

Citation:MAO Qiqi, LUO Yang, WANG Jianglin, et al. Ultrasound-assisted enzymatic extraction and structural characterization of pectin
from the tender leaves of Abelia macrotera[J]. Food & Machinery, 2025, 41(7): 18-23.



F&M | Vol.41, No.7

KA 7S 186 AR (Abelia macrotera) Jy 24 Bl W) 75 8 AR
Ja VR P B PG L3 e R A G A T o
ﬁuﬁ@ﬂ%%’éﬁ‘uﬁ'a MG SUE S A B A
Sk PR G RED Kok B E A R (S i 10%~
40%) ) R 10 S IR

TR S —Fh 32 B il D2 FUME R R 5 o- 1, 4-BE 1T R

AR R 2 2R RIS L- B D LB

D-F R AR S 22 Al RS 5 WA HL R Ak BE T 43 Sy e g AR
J& (HMP, DE>>50% ) FI & 6 5 g (LMP, DE<<50%)'*', H
RIT T ot SR i 32 B UL O M AR B NS SR B 2 TR
SR R, H b A A R DL A8 A7 OGRS R
R A R R Y S TR A R R A B A 4R Ok R
UL SR AR B R R K AR B UOTE R Rk
o SAEGEAR I AR L, B 7R G B LA 4R RO
S pe R A PR AT AR AR O A TE A SR B I
B A o v T

B, A 26 03 N *%Eﬁ?ﬂ@ﬁﬁ%%*ﬁ%ﬂﬁ%
of G AR e 418 B3R 14 5 i L B AR T) i 4 B SR 1 e R
AP 5 05 16T, 9 A A LR P Dk il I £ 4 2R il ok B BUR
JBE 1 38, LA D R 7S T AR R e 1 B AL 1 T L R A
DN 8 S N DS e R AN R IR ) s A
T 56 DU T 8 7 0 B T 4 2R i T B TROUUI 7 T A
JEBE I X LA T HEAT AL, & 7E R 2R B 1 FF & A
FH AR A
1 MRSk
L1 MRS
1.1 w7k 53

XU 7N GH A 02023 4E 3 H R )R I A B el B
Eoalin:

— KA R

oy M4l [ 24 4R PR o R A R

/A\

I

TALAD STk ol [ 24 58 AL 24 500 A B A
P4 i : 400 U/mg, G IR M4 9 BHE A FRA W
e ZUMERE 2 - AR S DR AR R A BR A A
N TR W 1 R NE R Ay S 5 i A L < /N
HoA 3R 24y = o i

.12 FEUHRHES
A T U A0 M A ) : SCIENTZ-IID B, 7 Il 7 2 /B )

B B0 A BRA 7 5
VR B DML TGL-16M AU A B O HLAY 2% A BR

»
ol

ruzﬂ%ﬁ%ﬁ it F1: 7% : DF-101S B4, 4B JH 71 3 8 X 25 B

5
I

BB IR T ER ML LGI-25E B, PO BF 45 3 BH RL B &
JE (b)) A BRAH

EHEE  WBAE A B RGBSR R RINE &R

i bR : BioTek % , 35 A M5 X 3% A FR 28 |

pH it :PHS-3C #Y, P (L BH A FRA A 5

il B I AR 0 21 A OG5 X IRAffinity '8, H AR B H
NI

IR HLB% « Sigma 300 B, 7 [ R - 2% F] BE A 48 7 5
i 5% i AR AL« Kinexus pro ™ B, e [B] I /R SCIF 40 43 %%

FRATF

B SO AR (3 A Agilent 1100 51, 22 HEAERH 4L (Fh )
R F
ST X - 8860 5977b I, 2 HEAE BF B (b 1E ) A R
AT
1.2 REWH*E
121 XGEANEARKOH & S RINUEE Tk,
e (D TFHREAS %

iy

m

Y ="X100%, (1)
m,

itqj:

Y—RIRARE, %

m—— XA ST AR B, g

my—— R 7S IE A i, g

1.2.2  FEARIEALHE AR

(1) K4y & : 3 M GB 5009.3—2016,

(2) BRANEPE K 4y - 2 8 GB 25533—2010,

(3) Ao E R DT,

(4) pHAE : R pH it B #2200 &

(5) BEALE R 2 s

(6) FFURTRE MR i« SR FETBR R e e L ke
123 HMAEEMNLE BUE e TERMREKRRKE TRAE
JiE A i Ak B v IE 4 IS T SEM W28 AR IR AU T 28 O
OB, R 5 kL R RS B4 il R 300, 500,
10001517,
1.2.4 HBEANSH B Gao BTy I Bk, H
10~20 mg 5B # K L A 5 mL 2 mol/L ¥ = Ji £ R /K I
W, AN, 110 “COKAE 2 hs 3 WA B AN, T, R
BEAE 2 0%, 5% i AGE £ 0.3 mol/L B9 NaOH ¥ i 78 40 ¥
fi# A5 2o M K W M A 1- 28 3 30 TSR -5tk e mkk i
(PMP)— H BV, e IR 51,70 ‘COKTA 2 hs ¥ 40, A
%ﬁﬁﬁ%ﬂ%’MfﬁEEU?ﬁ( i3 38 KA S 24T HPLC 40 #7 .

= B % o C (250 mm X 4.6 mm,

5 pm);omjﬁﬁAﬁ 100 mmol/L # 2 #1 2% #h ¥ (pH 6.7) ;
Wi dh AH B O I 5 R DU % 4K 250 nm AT IR 30 °C 5 i
1 mL/min; #FFEE 5 pL,
1.2.5  AHXF R E A PRI 10 mg SR, A 4 mL
SR, 110 TR 6 h, FEZEBR K =R MR firdfkad
B ;1) B O RO 3 mL kg, i ZE 80 °CL A 100 pL
N-H L N-( = H R 28 ) = JR 2 BEME , 80 (C/KIA 1 he #5

19



E Al 33 FUNDAMENTAL RESEARCH

FERB A B EE 1 0.43 pm BB . ERE S 06 0.2 pL
P i T A R ST 0 T A R TR A 280 °C L il R
2T I % AT RS I, T A v AR X A T S
U £ BRI [0 T il 2 O 0 FH NIST 335 4 bbb 45 21, 5 i
Cirrus GPC Version 3.4.1 A4+ B E 4 78 (Mw) Fl %k
¥4 (Mn)

1.2.6 B ALADGIE AR B AR, A KBr
FEA W IR A R L R R R A A 2 AR SR A
400~4 000 cm ' 38 [ YA RE A L T0 SOGIE EIT

1.3 #HiEsE

FIF Excel 2016 # A 3E 47T 8098 g it 43 7, 45 R LY
1l 4 bR 22 22 8 FH Origin 2022 #2222 .

2 HRS5hr
21 WENEARKBEREBHER

SR FH R 7 0 ol B 2T o 2 Wk AT SRR AR R AR R
23.38%, i T AL R FH 7 I B B 0 nT R PR O £
A 2% T T O fife 20 I BE v B £ 2 R T Ak B (R R IR R
0 O B W P D2 )] SRR AN DY S 2 A= I NS
JBE 7K 43 5 2 10.52% , BB ANV HE K 43 B il 0.94% ,
¥IFF A GB 25533—2010 9 Bk . HEA T E N 1.10%,
BIG, P RE R O T i R il B et AR T AR
BRI 2T 2 2 K it T X B R I I A A D
R AR . ST T 20 U I R Ak b S R
FE | 3K B R AR K v o i s, R AL T, AT
W2 5 R (pHAE 4 5.03) .

SR e Ak i S 2 o) RS M VR G 3 R O o U] ) o
PP WU S AR SRR 1.17%, & TR AR
JBE , T RE S B It AR rp R AR T SR AR RN AT 2R R Y T
A AWK A, TR AL B2 AR . ARG 2R 4 Ll 1 COO ™
XL Z | 43 F A0 HE R DB, e LB 4l & X, (8]
DL 3 5 Ca® ' (I A I AL R A AL DT IR A i
A, T LR FE AR BH S 5 I TR SR R A g R R
T @~ 1, 4-1 5 2 0 200 Y e L A 1 4 o, — it P 2 7L
I TR A5 B G E FL Al 3, 0L N T R SR B i 2 Lo A
TN 72.16%>>65%, 4 BE S AT 4 GB 25533—2010
HEE R

B 2858 | 20254 7 A | BRRSHM

F1 WHANERRBRHLZRS

Table I Chemical composition of pectin extracted from
Abelia macrotera
GB 25533—2010
fabs LiEbA Bl . N
(SR RS
KRGy %  10.52£0.07 <12 <12
TRAN TR 53 % 0.94+0.02 <1 <1
EHGE % 1.1040.08
pH f& 5.034+0.03
g fb B2 % 1.1740.01 <50 =50
RFLBERE R i % 72.16+1.07 =65 =65

22 WEEW

P L1 AT A SO 7S A SR R 45 R S S R Y
IRFF WA R RGN D G AN ST WA B A, Tl
A Hh Tl R 2T 4 2% i Ak TS SO G PSR A M & 2
WL, N BRFLBR G5 H) , 590 74 45 SR 248l .
2.3 BEEARN

MR 2T, SRS D=2 LB RE R (GalA) & B i
JE IR M 35.04% , FL VR N D-% % B (Gle) | L- B $i7 AF 4
(Ara) .D->P:ZLBE(Gal) .L-FR 445 (Rha) .D-11 #5 4% (Man) .
D- A (Xyl) 1 D-23 5L 7 4 5 (GLeN) |, 17 L- 7 9% 1l T iR
(GulA) .D-# M (Rib) D~ % b5 B 12 (GlcA ) Fll L-5 T b
(Fuc) % & # /b, Ara, Gal,Rha Ll } Man Jy 5 i fil] 5%
(RG-D) WY F= B4 )R 43, 100 Gle 5 1 w8 ml g 2 21 4t K i
o 24 i B A e ST B VT B S O T I R A AR
T 22 Wl (1 5% 1 124

SR 3 F 454 32 Bl B Bk U R (HG) R %=
B ZL B2 13 (RG-1) AR 42 0 2 LB I % 11 7Y (RG-
1) 3 A~ XSl R A, 38 2o 3153 B0 B 461 7T 2 e 22 40 45 44
{45 8% B i2E 5> 2 Rha/GalA 7 0.05~1.00, W) 5 J5
PR 45 # 32 Bl RG-1 % 5 %5 Rha/GalA<C0.05, 5 Ji 45 #4 41 ik
F T LLHG M RG-TTH N £ . 48 b, DU N 8 AR 5 /Y
Rha/GalA 4 0.16, Z5# L RG-T1 % 4 £ . RG-T AR g Y
Ara B A 28 285 0] i ok SR S 4 22 ) G AH VR L O S B A
R A I 245 235 H e SR S A 95 M e T 2 R ke, U
ZNAE A SR ELAT I K A2 T RG-T Y IR J 8 e 3o 15 1 2R 1 v

. 7
(b) 500x

(c¢) 1000x

1 M E ARG ET MR

Figure 1

Scanning electron microscope (SEM) image of pectin extracted from 4belia macrotera
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Table 2 Monosaccharide composition of pectin extracted

from Abelia macrotera
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I ] /min

min (mg-g ") H /%
GulA 14.38 14.39 0.528 0.40
Man 16.53 16.58 5.775 4.72
GlcN 18.33 18.36 1.592 1.09
Rib 19.14 19.24 0.196 0.19
Rha 19.69 19.73 6.258 5.62
GlcA 21.19 21.20 0.705 0.54
GalA 22.65 22.66 46.166 35.04
Glc 24.47 24.47 34.843 28.50
Gal 25.73 25.67 10.896 8.91
Xyl 26.22 26.17 2.768 2.72
Ara 26.64 26.58 11.656 11.44
Fuc 27.93 27.89 0.922 0.83
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Figure 2 Molecular weight distribution of pectin extracted

from Abelia macrotera

I FTIR o5 00 52 224 19 2 e i b B, 45 1 G /s G 1k )%
ik, 1730 em ' Ab W0 /N bR T 2607 1 400 em !
Ak W Wi S —COOH 1) C—O M PR 3l , 1 276 em™ ' kb7
55 W% W 0 SRy C—O—C it 14 A 436 % 3y, 38 W1 3% SR i v A7 A
BHEETR ;1 065 om ' &b 1R 15 e Ay ik R B 1) C—O 42 {1f7 4 41
By, Uk W2 55 B2 Ay D T 3 45

U
Transmittance/%

55 3417
1 1
“4000 3500 3000 2500 2000 15001000 50

Wave number/cm™
B3 Ao ARR I 2 vt 4o b b A
Figure 3 Fourier infrared spectrum of pectin extracted

from Abelia macrotera
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