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The Preparation of Chitosan Acetate Salt and Its Fat-Binding Capacity
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Abstract: Chitosan acetate (Ch-Ac) was prepared by a semi-wet grinding method. The structure and physicochemical properties of Ch-Ac
were characterized and determined. Using edible oil as the adsorption target, the effects of stirring speed, temperature and medium pH on the
oil-binding capacity (OBC) of Ch-Ac were investigated. Basing on orthogonal experiments, the optimum conditions for the binding of oil by
Ch-Ac were established. The experimental results were as follows: (1) The solubility of chitosan was improved in the form of Ch-Ac and Ch-Ac
exhibited a strong buffering capacity; (2) The OBC of Ch-Ac was up to 168.72 g/g, which was 10 times as high as that of chitosan, at a stirring
speed of 1000 r/min, absorption temperature of 25 ‘C and pH 5. (3) The OBC of Ch-Ac was greater than 133.23 g/g in a medium with a pH of
2~10, while reaching 148.13 g/g in a simulated human gastrointestinal environment with a continually changing pH. These results indicated that
the OBC of Ch-Ac was less affected by the medium pH. The preparation method of solid Ch-Ac is simple, green and environmentally friendly.
The obtained Ch-Ac has high OBC thus can be applied to treat oil-containing waste water and develop lipid-lowering health care products.
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13.1 Ch-Ac#&7 %
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1.3.3 Ch-Ac ZEALE AT

A EE200 mL 2K T7AMpetd, 010
mol/L ] HCI 1 NaOH % 79 pH £1.0v 2.0+ 3.0+
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IIAE] FRAFE pH Wl h, =il MR, fF
HIEau, FERERTH M. WE FR Ch-Ac
IRV BFIRG EEAT pH E -

1.3.4 Ch-Ac Mg R M 2367 %
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Table 1 Code and level of independent variables used in

OBC(g/g) =

orthogonal array design

K
B2 1 2 3
A Bt E (r/min) 800 1000 1200
B &/E/C 25 35 40
C /& pH 7 5 3

1.3.7 AEWMAARE W pH FRIE T A 7 fg R
T fE e

FREL 20.00 g B HIH TRt KT 20 mL
B E W (pH=2.0) F10.10 g Ch-Ac. 7E37°C, #iik
HFE 1000 r/min F, fEEBEFE 2 he SR, MM D
N 50 mL AU (pH=6.8), #3114 180 r/min,
FREEREEE 4 h, 3500 r/min 20> 20 min, %08 1.3.4 3t
% OBC.
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J%-NH; 12, Ch-Ac £I4MgiEd 1400 em™ AbHiBE
-COO % FXTHRHZEIR BN, (HIEAE 1700 cm™ BT
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Fig.2 Spectrum of X-ray diffraction
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Table 2 The properties of dissolution of chitosan acetate in
different pH media

A~ pH IR ik pH  #5E/(MPass)
1.0 Py 459 93
2.0 R 5.01 155
3.0 TR 5.26 220
5.0 Py 5.53 235
7.0 TR 5.55 227
9.0 TR 5.58 227
10.0 R 5.85 135
11.0 TSR 6.58 50

2.3 Ch-Ac i flg "R PR 14 B8
23.1 $itHik B AT Ch-Ac h 8 & MM AL 69 Rk

180 -
150 | \
20+

90 -

FBC/(g/g)

60 | /i/
30
200 600 800 1000 1200 1400 1600
Stir Speed / (r/min)
3 $EHHRENT Ch-Ac B 0BC HIEZNE
Fig.3 Effect of stir speed on OBC of chitosan acetate
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HEI37] 40, Ch-Ac ] OBC BaEHEHE i n sk
BERJGRN, FEREE B 1000 1/min i OBC ik FlH K
168.63 g/go PHEHEFEAEIT, KINBEA o (1R 2k 3
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RERIRE R B . S8 HEE IR E]1000 v/min B,
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Fig.4 Effect of temperature on viscosity and OBC of chitosan
acetate solution
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KIsFR. HESATLAE H, Ch-Ac [ OBC SiAVICkEE
() FEARIEASE, 1MH OBC F n ¥IFEHE N pH
Thi, St E D o 78 pH=1% 38 A 5 F, Ch-Ac
I B/, OBCKZE1S glg. BB MZERT5T
FEIEWE R BPERERT, tHRINAE pH=11I5REPE

i, OBC NS5 gfg, LEFPFIRAERIRIEFAE T,
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Fig.5 Effect of medium pH on viscosity and OBC of chitosan
acetate solution
FH S\ 4, 7E pH=2~10 /i, Ch-Ac ) OBC
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OBC [1J 5 firbh B2, S 52 RpE 1 OBC B2
pH SR, A pH>5 I, FE5RME 1A R e
B, OBC B>, IEHifTA, Ch-Ac HATHIRIN
GEMRET), BEMBIAARAERRYE. TP, BRMESEH, T
H Ch-Ac /KIEHRE . 7E pH=2~10 MMJFiH, Ch-Ac
P f I s AR IR IR RE T, B2 AT pH S2IREN .
RIELEPRF AR, SR pH=6.0 B, FRESH
AR H R A 456 R/ B FERME T
BRHRIRVES BT rh, SR T 50 SR S5 R B BT P e
o XKEEPIE S BT R AR S KL, X
IAJRAE pH=5~6 ZIAllF, 52 5RHE1-NH; FIfi R
COO B L RAETHLE S, pH<S B{ pH>6 Fr 45 &1F
F¥I0R55 . Dimzon S5PF 7 76 S0 it 2, Bk P %ot ik i
W RE SN R, e SRR B B 1 5 & H i h R
SRR TR IR A A, S TP =R
REF I L KAE PR IR R BE 7). Ch-Ac Vi
£ pH=2~10 M, HIEHH) pH 18 LF T 5~6 Z[H]
(% 2) , ANTFRME - SR IR TIR I
AR, A IR T Ch-Ac BV HE FH 1B .
& 5 A7En, 445 pH>10 I, OBC & FiE, —
J7TH A& T Ch-Ac 7E pH>10 I i, i itEAR 22,
VECRG L 2R T % 53— J7 VAW pH Thim, #FHUE
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T3 ERXTEERS S
Table 3 The result and analysis of orthogonal experiment

F¥A5 A AR E/(r/min) BiR/Z/C C AR pH OBC/(g/g)

1 1(800) 1(25) 1(7) 86.74

2 1 2(35) 2(5) 110.97

3 1 3(40) 3(3) 31.57

4 2(1000) 1 2 171.24

5 2 2 3 153.28

6 2 3 1 124.39

7 3(1200) 1 3 122.06

8 3 2 1 87.87

9 3 3 2 29.83

ki 76.43 126.61 99.67

k, 149.64 117.30 104.01

ks 79.92 61.93 10230

R 73.21 69.20 8.58 :

DAL EWFFEREH, Ch-Ac MIZEmERICGE 1 52 5h BRI AR IR AR Y Ch-Ac HIZEITRE S, FeRMER

(R RERIERE, $em T IBRIIRL L £ pH=2~1047 51, AN Ch-Ac R LI REATE VR REFE A — 3, P
Ch-Ac ¥ pH (N T-5~6 218, AR T 5725505 LA OBC A5, 405 pH>5, FoRMEAEM,

TR R (I FELAE D, FTRA Ch-Ac B T 5 AR
PtkRE. Rk, Ch-Ac misifiih a1 e 2 R 1
TR R B VR T AN 52 SR SRR B T S IR T R 7
T AP EN SR R, Ch-Ac /&2 —Fil
R 11 52 SR BE A T TR B 751 o
2.3.4 Ch-Ac Mg R K &AL

T I TR AT S50 A 5 SRR T IR 5 ) e I R
Pk, IR SEEGEE AT UIRI IR

FHIEAZ SO I & R R AR ZE /M3 2. R(A)>R(B)>
R(C), HIfHEEE R, WEXRZ, /i pH %
Wit /Ne Ch-Ac MIZZMYER, A MALE pH=2~10 /7
JiR A R pH AR /N, BT LA S 800 5 pH X Ch-Ac
TR RER MR /N . B TR 3B AT AT IE
AR A KA e BEHEEE 1000 t/min. JRFE
25 C. S pH=5. TEZFME N FA7E 57k, OBC
A 168.72 glg, HXa#ERZE (RSD) +1.10%,
B Ch-Ac ] OBC £dE I e & rT 5E 1
75 RN B e R M
P8 Ch-Ac T TR B SEB6f 2 IR B AR 2% A BT

FERMEM AR ERE . WRAE 25 C. HEFEEEE 1000

r/min, A pH 7354 1.0. 3.0, 5.0, 7.0, 9.0, 12.0
FAER, FEERBERIH R SL IR 45 R ANE 4 FR

MK 4 FIE S LT LA I, TESRERTE AN
(pH=1) FIEGEFITEIEN T (pH=12) H, 5EEHEN
OBC 5 Ch-Ac [] OBC FEAAH Y, XA H T7ERERHM
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OBC J#/)y. 1£ pH=2~10 /"JiiyE [l 4 Ch-Ac [ OBC K
FRMEN) OBC, 2L 10 5, —J7HIHT Ch-Ac
TERATELS, ST iRAREEE, 1 — i T Ch-Ac 1)
TER], WBUE S pH AH, AATEEEM. W
UERTBAE Y, Ch-Ac BRI I BE ORI &
R4 TR pH XFTERAE 0BCHISN
Table 4 Effect of medium pH on OBC of chitosan

A~ pH T OBC/(g/g)
1.0 s 18.97
3.0 AR 18.21
5.0 TR 15.95
7.0 TR 14.45
9.0 TSR 14.03
12.0 R 13.38

2.5 Ch-Ac i flg M M e—E WA E 7

pH &

P BRSO VAT TR B 1 pH IABELE
AFL K] Ch-Ac MR B S256:, Ch-Ac (1] OBC 4 148.13
g/g. Tl Bl pH MIEESAE L, Ch-Ac 17 OBC EN%
BT pH=2C 5 BRI 5 Ch-Ac ) OBC {#.(133.23
g/g), FKHATHIEMFIIA AL 5 ff Ch-Ac W i AR
Fipft, AR T TR ST RN, PR
W B R A el A2, BRI, Ch-Ac A B ROV ERAR YR
JEL R A LR A i
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3 Z5ig

JE T LR 3R SRR R T A2 SIEERAS H Ch-Ac HIE IR B
(B 26 N EFEE 1000 t/min. #RE25 C. Al
pH=5, Ch-Ac ] OBC 1iX168.72 g/g. £ pH=2~1041
JRIEEIN, Ch-Ac ] OBC 572 5HE ) OBC #HLL, #2
L1065, T Ch-Ac BEMIZEIMTREST, REFHIVERTE
A&, Ch-Ac [PHAER I TERESZ AT pH SEMREN, 3
G 7N FHYER . Ch-Ac miak i B b e 2 2y
VA R RS i L A S R R O I ) RO
Ch-Ac SVERIER., SEEIMR, TIEAEIEY. SRR
TR ER B i PR KBS T B A R Ak i
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