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Extraction and Purification of Cinnamomum cassia Polysaccharides
and Its Antioxidant and Hypoglycemic Activities in Vitro

ZHANG Huihui, LI Can, LIU Huiping’, MA Xiaoxiao, ZHANG Xin, WANG Bing, LIU Ying

(College of Food Science and Engineering, Tianjin University of Science and Technology, Tianjin 300457, China)

Abstract: In this paper, Cinnamomum cassia polysaccharide (CCP) was extracted and purified, and its physicochemical
properties, antioxidant and hypoglycemic activities were investigated. The polysaccharide yield was optimized by the
response surface test with three conditions: Temperature, time and liquid-solid ratio. Then the physicochemical properties
of purified CCP were investigated by high performance liquid chromatography, thermogravimetric analysis and other
methods, meanwhile, its antioxidant and hypoglycemic activities were tested in vitro. Results indicated that the optimum
extraction conditions as follow: Extraction temperature 90 °C, extraction time 2.5 h, liquid-solid ratio 20:1 (mL/g),
extraction twice, under these conditions, the average yield was 3.22%. The relative molecular weight of CCP was 1.95x
10° Da, the total sugar content was 90.11%%1.24%, and it was stable within 230 °C. Both Fourier-transform infrared and
nuclear magnetic hydrogen spectra showed that CCP had a, f-glycosidic bonds and other structures, in addition, Congo red
staining showed that it might not have triple helix structure. Activity assays showed that CCP had good scavenging effect
on DPPH-, ABTS™, -OH, with ICy, values of 0.191, 2.835 and 3.221 mg/mL, respectively, and the total reducing power
value of the polysaccharide at 6 mg/mL was 1.18. In addition, CCP also had inhibitory activity against a-amylase and a-
glucosidase, with IC, values of 0.189 and 0.340 mg/mL. In this study, a high molecular weight Cinnamomum cassia
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polysaccharide was extracted and purified, which had good antioxidant and hypoglycemic activities, which may provide a

basis for the functional development and utilization of Cinnamomum cassia.

Key words: Cinnamomum cassia polysaccharides; optimization of extraction process; physical and chemical analysis;

antioxidant activity; hypoglycemic activity

R (Cinnamomum cassia) Je= BB A Y A
)RR B, BE TT 24 A Rl AR S ARk, IR
A, R R AR R 53 Sk 25 B IR A o, FEFR
FZ 54 TV S HGT SO L IX U, AR By
PR, ANPIAEREE . BRI RIN R L £
WSS, R BAA 2R A tER, BA KEitsT R
B, A PUAAL . TEEPTSE . PUEEIL . BUBEPR G
SEDIREEHE T,

H AT CAT 19 5 25 R R 2 WA G RO i 222 an
T: Al-Ajalein 25 FIfpz 4 B it v P PIARARS Bz v
RS —FMIC TR R b, S th A . BT
{EHE . EFLbE . EFUVHRERR 41 A%, iF 5T & B B A P
R VUE o BERIES R B IR . 2R 45 A
PIEE /K 2D B alifk i 4T 5 A 3630 Da 14
ZhE, T R R, A R0 DPPH-FI
ABTS IHBREETT - sREAHESE £ 2 2 il 88
G i I T N SR N CIE VA (& B E2E D5 AR
PIAEEZBE, I A B H AT geam i P T rBER R st s HY
SR PR G /S BRI E o teAh, Trodesst ) ok 31
PR 22 ) DU SE s B 15 & 1 SR G R PRI /)N BR A
EIRENHRIR

AEAS ] e Y5 A8 PR LY P4 o i S A P T A A
FRArZEF A, ST R REE FIR AR R ST T
il o BRI A SRV B b T AR, v
PrRAENERARTR, BRI E R, SRR, S L ks A
S ER), SR KSR EEUTIR BRI P AR 20, FRoT HARS
PUAEATSPE B AR TE, DAY A 1597 38 PR B UL
LRGSR A Sl
1 MRlEREE
1.1 MRS

PIAE 77 AR B3RS oK S TR T
FARTTTRAE T F ARG A R A =P ke Rk
A=) 2, 1-2 2R 3 -2- = i S WE (DPPH)
2, 2'-HE B4 - WL (3- & FE T8 - 1 Al b -6t R ) e R
(ABTS) . BRIBWAL . /KAFIR . oAb &, B fba .
SHAREE i AMAE LRI AT FR 2L F]; Sephadex G-
200. Jo/KFAE . AB-8 ALK AE . #5 SR
mh JEE ERSEERHA BRAF; BRI o-TE A i
(5 U/mg) . a- %98 E (7.5 U/mg) IR
Bl FRS 7 IR R 54l

SE-2000 = My iR Il XL H AR A R H
ESJ205-4 H3, - K Mettler Toledo; DF-101S 23k
CTEIRINAGE 14 FERs AT FE RS RHAA BR
H]; RE-52A Jief% 25 kAL g WAL AR ;

HI850R SR R &ML MR WA DAL
BRZYE]; BS-100A A sh#RsrIsEds Ly va 45 vh
IUAFA Rl FD-1A-50 H2sv¥ TPl BiEE
BRA #S i3 A BRAS T ; Agilent 1260 R0 RAH (035X
2 E 22 FEE R 2 7] VECTOR-220 {# B 41 #h
FEIEAN  FEEAR 6 7T 4N F; Multiskan GO [iffbR{%
Z£[E Thermo Fisher 2y
1.2 XFHE
1.2.1  RAEEZREERE PO S SO R U, 1t
AR 95% Lk 5 h FEATRAR NG ), 45
U8 F5 LRI, DITET 55 °C IR T, RAMESIK
PEEEDUR IR IR 20 . POKEER 2 s 69Tk
W, LA 75 R IR U5y 2 —FR, B s Pl
A TC/K L BE R IR U E Sl 60%, 4 °C ULVE 18 he
ZE )5, B0 (4000 1/min) 15 min 53 B UL, E TG
LR, NGB /K B 1, W) Has T, AR
AR AU

HZ R (%) = e <

122 HREFEIE NIRFARSRBEEAEXT Rz
PEAS- AR MY S2 0, e 2 $RIBUEEE 90 °C, B 2 h, Wk
It 20: 1(mL/g), $2HL 1 IR, BEITHE 60% MYZRAT, %
FLIRRIEE (60, 70, 80, 90, 100 °C), }ZHERFTE] (1,
2.25.3.35h), #kBHEE(10:1, 15:1, 20:1, 25:1,
30:1 mL/g), IBHEREL(1. 2. 3. 4 ROXPHH 2 pHR R
ERpA e

1.2.3 manEfkise:  ARPR A S0 AE IR, [
RHRUBL 2 IR, B8 = A AR IR R R L IR AT
WRkEE, 15 Design Expert 13 #4317 =K 2= =K
/Y Box-Behnken i 505511 . iR 56 K 2 S5 /K UL
*z 1.

F1 WAL A 1 N R S K

Table 1 Factors and levels of response surface experiment

- K
-1 0 1
AR (C) 80 90 100
BIZ4E}E] (h) 2 2.5 3
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Fig.1 Extraction efficiency of Cinnamomum cassia
polysaccharide with different single factor conditions
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Table 2 Response surface experiment design and results

JrN oz AR BRI [H] CHEH 52 (%)
1 0 0 0 3.30
2 0 0 0 3.27
3 1 1 0 3.19
4 0 -1 1 2.58
5 -1 0 -1 2.51
6 0 0 0 3.36
7 0 1 3.01
8 0 1 -1 2.73
9 -1 0 2.73
10 -1 0 1 2.70
11 1 0 -1 2.75
12 -1 -1 0 2.51
13 0 1 1 3.07
14 0 -1 -1 2.40
15 0 0 0 331
16 0 0 0 3.34
17 -1 1 0 2.82

222 HHEEXZHAEHGPT FFZE55HTHER 3 a0,
AR 22 51 (P<0.000 1)AR B35, J<UI(P>0.05) A
W2, LR R DLE A4 [RI AR 4E P (B AT e, ]
USRI (%) — YR IR 1) Y7tk 25 (P<0.0001 ), 38 H. 31
AC i A B 3% (P>0.05), AB. BC 5 i i 3 (P<
0.05), RIM P52l B 3% (P<0.0001) . FIEK
sINATR, GG A5 R 3R XS R i s U S (B) B
)= (A) #i > (OO R

3 [EARIR 22 A R

Table 3 Variance analysis for response surface quadratic model

FEKW CFHFM HEE ¥ FE Pl WEME
T 1.77 9 0.1964 227.47  <0.0001 bk
A 0.1625 1 0.1625 188.11 <0.0001  ***
B 0.3160 1 03160 36594 <0.0001  *#x
C 0.1176 1 0.1176 136.19 <0.0001  **x
AB 0.0056 1 0.0056 651  0.0380 *
AC 0.0012 1 0.0012 142 02725
BC 0.0064 1 0.0064 741  0.0297 *
A? 0.2289 1 0.2189 25346 <0.0001  ***
B’ 0.3196 1 03196 370.07 <0.0001  **x
c 0.5026 1 0.5026 582.02 <0.0001  **x
B2z 0.0060 7 0.0009
KU 0.0011 3 0.0004 03049  0.8217
4R 0.0049 4 0.0012
M2 1.77 16
R 09966  R'ag 09922

T+ 22 B 25 P<0.0001; #2557 i 3 P<0.05,

FHE 2 AT LA Y, v iy T 22 AT BE Y, 465
LRAC BRI AR AR IRITE, AR S0, Ui i S B R 25
L[] 52 ) 25 PAEE 2 B A5 1P, H ] LLE HE 2B
2b HIXSEIEAR T A B AR, R B E ] Foe) Eh i 52
EAEFIXT R R I o 2, S 7 25530
TR HIF P ABEXT R A WA N T A5 F m) R, #REH
Bl YA R LA A B 65 2, IR BREHRE T 2 A TR
91.98 °C, W8] 2.67 h, Wkl 20.67: 1 (mL/g), T

145K 3.39%. LEGHEMESSEPRINER, PR IUER
SRR 90 °C, BFA] 2.5 h, OB 20: 1(mL/g), BLtk
FAFIAT 3 RIS 91558 3.22%, SERSAEM)
FAXTIRZER 0.17% S5 HFREH T I a8 P I 4%
A TP
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Fig.2 Response surface diagram (A, B) and contour diagram
(a, b) of the influence of significant interaction factors on
polysaccharide yield

2.3 PSR
2.3.1 REZZFEN4iie & 3 ATAL, R bR



- 20 - £ Tl B4

2024 4 4 A

i Sephadex G-200 JZHTA:4lifb )5 245 2] —A-40
43, AR GBI ZR 9. 10 BV, TR TS %5 -

U HEREN
[\S)
—
—

0 5 10 15 20 25 30 35 40 45
A
K3 AREZHERBEME 2k

Fig.3 Elution curve of Cinnamomum cassia polysaccharides

2.3.2 CCPMZHisE ha&EbsrE R
HEE V7 FE N y=5.5064x+0.1268, R*=0.9967, il it
THEASH CCP B S 90.11%+1.24%
2.3.3 CCPAEXIGrFBiiE ARSI 2
HE M) 57 #8 4 y=—0.3555x+9.3736, R>=0.9906., £
1HE. CCP PYAEXT ST Bih: >l 1.95%10° Da.
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B SR R A U IR T O-H 4 iR sh, &1
() 2% 53-F PN SR A FERY . 2924 em ! [T 19 W21
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Fig.4 Infrared spectroscopy of CCP
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