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Abstract: In order to explore the physicochemical and functional properties of three kinds of fiber samples, namely
WEF, AF and AKF, were extracted from Malus asiatica fruit pomace using water, 1.25 g/100 mL hydrochloric acid and
1.25 g/100 mL sodium hydroxide solution. Based on the analysis of the main physicochemical and functional properties
of original fruit pomace and derived fiber samples, their Pb( Il ) adsorption properties and mechanism were analyzed and
compared. The result shows that the fruit pomace of Malus asiatica contained 27.64 g/100 g crude fiber, and the crude fiber
contents in the WF, AF and AKF samples were 48.60, 54.14 and 64.72 g/100 g, respectively. The results of Pb(1l) adsorption
experiments shows that the three fiber samples from fruit pomace had similar adsorption properties. Within the concentration
range of 1~ 4 pug/mL , with the increase of the initial Pb( 1) concentration, both the equilibrium adsorption capacity and adsorption
rate increased significantly (P<<0.05). When the initial concentration was 4 pug/mL, the AKF had the highest equilibrium adsorption
capacity and adsorption rate (which were 394.86 pg/g and 33.18 pg/min, respectively), followed by AF, with the WF being
the lowest. The results of adsorption kinetics and thermodynamics tests showed that the adsorption processes of Pb (II) by the
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three fibers from the fruit pomacewere more in line with a quasi-second-order kinetic model, with chemical adsorption being

the main adsorption mode. The adsorption process was an exothermic reaction, with an appropriate low temperature being

conducive to the adsorption. The results showed that fibers from Laian Malus asiatica fruit pomace have good water- and

oil-absorption properties, and a strong adsorption ability for Pb (II) in aqueous solutions, which will lead to good application

prospects in the fields of functional food additives and water treatment.
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Table 1 Content of main components in Laian Malus asiatica fruit residue and its cellulose samples

o SSC/g/100 g)  Fhc/(glkg) HLLFL/(g100g)  KHAg100g)  EHE/(gkg) H&EFE /(g/100 g)
FRRREE  3532+0.87  2.77+0.02° 27.64 % 0.32° 3.20+0.14* 5.62+0.12° —

WF ND 0.37£0.01° 48.60 £0.94° 0.64 £0.07° 0.48 £0.02° 57.06 +0.81°

AF ND ND 54.14 £1.91° 0.01 +0.00° 0.21 £0.01° 51.86 £0.79"

AKF ND ND 64.72 +1.32° 2.18+0.11° 0.07 £0.002°  41.53£0.67°

A FIASEAE L7 AR FAREEZFEE (P <0.05). RFYASEETHATEAELE, “ND” R4,
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Table 2 Physicochemical functional properties of Laian malus asiatica fruit residue fiber

R E FaRE WF AF AKF
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a 581+0.04" 547+0.03" 7.85+0.06° 8.76+0.02°
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Fig.1 Static adsorption curves of Pb( II) on three kinds of
fibers extracted from Laian Malus asiatica fruit residue with
different methods

ZE: (a) WF; (b) AF; (c) AKF. B 4. 5F.

232 RERAREFHHRRRMEE

ANE Po(ID) WE R, = FAear Rk £F 4E i ok
W R W 2 From e 455 IR, Bk R Ph(1T) i
RIREEIGIN, A SEAFYER) Po(11) F KR PHE R
SREWN, HS Po(1l) WILA R R E 2R E IR
e (R >099). Ak, RFEVILGEFRERE T, WE.
AF H1 AKF 5% Pb( 11) 85 i W B 38 26 35 R BLAE 5 min
Mo 7E Pb(ID) LA IR E A 4 pg/mL B, WF. AF
A AKF 1 5 K W B 33 22 45 0 e 21.764 27.56 Fl
33.18 pg/min, FARLES S =FRE S AOHA4E S B
—8. bAh, HESCIRIRE, ZahAsE R AR
K AR5 5 3 27 4 T P B AT B 3R
Rk, AKF (R (B3) B i e 0 n] B
HHRMEMAFRA R, BMAREREGRE— P,

40 - 01 pg/mL B4 pg/mL

02 pg/mL

30

20 -

10

KW RE R / (ug/min)

Aot
B 2 SR RiE T4t Pb(11) HyER AR B 2
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Fig.4 Quasi first-order fitting equation curve of Pb( Il )
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B, Ul Bz P S R O A s L, IR R R
T B2 B TE s, 1 AR A R IR B AT 3B
SRR A ZnCl, 25 RV vk BT 13/ 22 /5 T
2F 4k (1) k5 A2 AH O 1EfH (3.10 kJ/mol), Zhuang
SEPR KMnO, SO 153 2 4T 4 4548 AH
NIEE (9.49 kI/moD), ¥R, UM 4R
BT Z 500 o 2 g, o R I 77 U RE
s AR
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Table 3 Parameters of quasi first and quasi second order adsorption kinetics simulation equations for Pb( 1) on the fruit residue fibers

A R—Hr A A= A A
bg/ml) — g/min') OJngle) R Kyfggmin) O/uge) R
1 0.0383 29.90 0.838 7 0.000 42 303.03 0.963 7
WEF 2 0.0300 69.10 0.877 8 0.000 34 555.56 0.9750
4 0.020 1 128.03 0.668 0 0.000 28 666.67 09725
------- 1 0.037 5 31.25 0.860 6 0.000 30 322.58 0.946 7
AF 2 0.0213 81.39 0.857 8 0.000 34 526.32 09751
4 0.0123 157.62 0.477 4 0.000 20 769.23 0.9592
------- 1 0.043 6 42.87 0.848 4 0.000 39 344.83 0.961 6
AKF 2 0.0270 97.24 0.6329 0.000 31 588.24 0.943 9
4 0.0212 216.27 0.5549 0.000 19 833.33 0.962 4
9r  eWF AAF "AKF H127.64 g/100 g. #RHUT1S WF. AF 1 AKF Hf

r/_/-//' o BT ERE, 20N 48.60. 54.14 Al
8_

64.72 g/100 g.

7l A * Pb(I1) W S50 45 SR o, = R 27 4R

S ASTR 2 S IUAR AR5, R B
6

I HILTE ST LA B 1) S min N, B Pb( 1T ) B4R &
G0, W B A 21 A i 5 I R . Pb(IT) 4

GOOT 00032 00083 00 00035 ey py ik S B g T BRI ] 2 B 5
vr % (RP>0.99), —=# &4 4k, AKF % Pb( 1)

E 6 =Fh SR F4EXT Po(11) BRI A dhsk (T M v, (B R RS T R 2R
Fig.6 Adsorption thermodynamic fitting curves to Pb( 1) (P>0.05). Pb(II) WG VR FE K 4 ug/mL B, WF.
by three fruit residue fibers AF 1 AKF [ 5F %7 W% B 5 43 5] : 348.03+ 377.59

® 4 =FBREFEPO(1| IR SIF S A1 394.86 ng/g, Uil =FRELF4EXT Po(11) B HA
Table 4 Thermodynamic parameters of adsorption to Pb(1l) R AR F o T R 2 7 2 R0 B 22T 55 4 B

by three fruit residue fibers

TNy PRV LR 4E T Po( 1) AR B ok FE A A v
R S1 A, 7 KA B oy 32, B
298K oSk Sk BB o L B R A R, 3 1 IR
WF 1419 2142 09882 2046 -21.57 -21.71 HRIE AT, BRI, 4 B A A B
AF 927  37.14 09809 -1833 -18.64 —18.87 G BOWROK S WG R, R RVE R Po( 1) BAT R
5 PP W B BE T, AE T RE MR B S 0 71 RN K A 2 45
WA — 2 N A5t .

S AH/ AS/ , AG/(kJ/mol)
#&  (kJ/mol) (J/mol-K)

AKF -1022 3827 09779 -1627 -17.81 -2091

3 &g S ik

S PSR 2 A AT e S P AR R R R [1] A, B s, T, 55 6 V0 R i b SR S SR o3 o
43 BRI KL 1.25 ¢/100 mL £ 2 A1 1.25 ¢/100 mL BT [07 LL P A K 2 2R (AR B 240, 2012,32(2):136-
S T N SR R TUAS ) = A R T 139.

N S AR 7 < IR NG rs
WE. AF Al AKF, BLIDEEE R MM iy, ) R RSAEEL G R SRR (0] b & S5 At
1,2019,39(4):61-62.

spr 2 b s th 4 = R Z N . \ N
REEL R T AR M AT R iy o it b 25 A T W B 2 8 0 A
IR AR 4, & &5 708 35.32 g/100 g+ 2.71 glkg FE[I A iR, 2011,32(19):100-103,
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