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Abstract: In this research, the extraction, isolation and purification of the polysaccharides from Caulis Lonicerae were performed, and
their functions to removing nitrite and block the synthesis of nitrosamine were determined. The ultrasound-assisted polysaccharide extraction
was optimized using the yield of polysaccharides from Caulis Lonicerae as the index, and the response surface method. The extracted
polysaccharides was deproteinized using the Sevag method, precipitated using alcohol, and vacuum dried, before the examinations on their
abilities of scavenging nitrite and blocking nitrosamine synthesis under simulated gastric acid conditions. The results indicated the optimal
extraction conditions: the ratio of liquid to material, 30:1; extraction time, 40 min; ultrasonic power, 210 W; extraction temperature, 70 C.
Under the optimal conditions, the theoretical yield of polysaccharides was 8.53%, while the experimental value was 8.46%; at a concentration of
500 pg/mL, the polysaccharide extract had a nitrite-scavenging rate of 90.44% and a blocking rate of 71.24% for nitrosamine synthesis.
Therefore, the response surface method, which was used to optimize the ultrasound-assisted extraction of polysaccharides from Caulis
Lonicerae, provided good quality predictions. The obtained polysaccharides were capable of removing nitrite and blocking the synthesis of
nitrosamines. This research provides a theoretical basis for further utilization of Caulis Lonicerae and development of derived bioactive
polysaccharide products.
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HE 2 AT, FESRIURAEE N 60 C. AR N
180 W 264, #2HL 30 min, ZAMELHES RbEE
TOREL 3G KT T s, FEBORLEE N 25:1 I, 2 0TS
g, N 7.66%: WLIE, BEESRIBGEIEAKIIRG N,
WA T T [ BLA5 R AT Re A2 (T 0R LBV,
BAPRLZHEA RS R R, GRS
4, ZHHIREUC, BEEWCEH G REInd py E R R )
ARSI T AR OO 2, i 2 B R
WA, a7 AR RERA L, (AR
s AHBEE R L 4R, I 2 i S N
e g ol 0] El I et 2 g N 1 2
FE D R, AR TR} A
25:1 NH.
2.12 PREREF T DATR S4BT R %k

8.0

ZHERE %
o
o

751
70
6.5

LHERE %

4'520 30 40 50 60 70

FEEU 1] / min
& 3 $RERAIE)R ZHES A/
Fig.3 Effects of extraction time on polysaccharide yield
HE 3 A%, EFDERRIE N 20:1. RGN
60 C. B HNY 180 W II5KAT T, DAL BRI

RRFEE TR IR, 250 BFE FRERES,
1E 40 min i A 1A B, ZHFRN 7.25%, k88
DOPEENT ], ZREAR R TS RETRE R Z
BN B AC RS BRI TR 2 — e ], $REIaG 2
PR BK P IR EERUIK, BEE R AN, RN
B RN, AR U B BRI U A
H, KIS E S R R L R, (8
SRR TR, R, BRI R U
[ LA 40 min A2 45 NHL .

213 RBpEHFRIEELESEFENZ W

8.0

7.5

ZHERT %

120 1;0 1;30 2|10 24;0 27|0
HFE IR /W

& 4 BAETEN SHES RN

Fig.4 Effects of ultrasonic power on polysaccharide yield

H ] 4 BT, FEFEEBRIEE Y 20:1. $RIBGRE N
60 C. FRHUNIAIDY 30 min LN, EA DR
120~210 W YE[H N, B A DR TS, SRR
B, {EEEFEIIEN 210 W i, ZPfERERm, gkt
AR, SREITREES. X ReR s
BRI, BEAE S DhAR AR R, T2 BE A
A SGR, AignfE AR RE BT, 28 Ti83)
WA, MT 2RSS, SRE N, BE—
SEDIR, ZHRRER, HBEAEDFRLS, 2382
FEAHIIOBR, SRR APL. Hit, 2LE2
PRSI A D20 210 W i
214 RIGRFATTATR S HBIF RGO h
8.0
7.5
7.0

6.5

ZHERT %

6.04

55F

5.0 1 1 1
40 50 60 70 80 35

REURE / C
[ 5 REVEREXT ZHES RN
Fig.5 Effects of extraction temperature on polysaccharide yield

W 5 Al L, EREDERUR L 201, SEBUR TR DY

133




MK EmBHL

Modern Food Science and Technology

2019, Vol.35, No.4

30 min. HFEINEN 180 W MIZAF T, BAXHELHES
REEHE RGO m T, BT, 2 Tiash
SRFEINTR,  ARREIE] KR RS AR, ZhEE
fE R BOERE DR, 1358t ik F) 70 TR,
WA TS, IXAT R i TR A S HE A
PSR, A B WA BRI RN, (A2 HE
AP, L, BARBREZHHRIGRELL 70 CX
HNH.

2.2 e b AR AL RA SN B SR BUARF

221 vh R EERACT LR S ARt R

] ]8T V2 IC A 2 46 T 22 A 2 )ik e &5 SR L3R
2. f#H Box-Behnken 11157 #4430 Hr R4 i
ANOVA XHAIeHdET 2 emlafl G, DAEARES
FEAER (YD) NEARE, WRkt (AL FREE] (B).
AR (O, REUEE (D) NEAE, @7 1i

AT PRI 2, IR ZE D, AR b Sizfra
RO AR, Bt Ikl &, EH Tk
BDATRZHERIU L 25 X8 T A 1) i [=1 )
RBCATIIR AT A AR i 4 MR —
IRENEION Z WIS IR R, 52mR KR )
KAMKICRIBRIEE (A >HREUS A (B) >$EHURFE
(D) >EAEIIZE (C); KIFRAZEI AC. BC. BD.
CD X Z WA, BRI S A )
B, RN S A TR, SRIURELGERE RS
SRR 2 1828 HATF 3 ilnt 24 TR 2 B BAS 3 5
WA M KT A% B CPL D S SR
HHRE (p<0.0001), ULBAMRILL . PRI [E] A D)
HE SRR (1) — 0 H 22 AR 22 (1 S 35 AR
REIKPo (HHAR S TR o 22 S AN R
=1 N EIRIERE R TR
Table 1 Experimental design of response surface methodology

N7 R . A AR Z A% Y=8.35+0.36A+ HE
0.20B+0.19C+0.19D-0.040AB+0.12AC-0.015AD-0.27B A At B 42IRAT1E] C &7 D &I
C-0.35BD-0.27CD-0.23A-0.73B*-0.57C*-0.64D", %} |H] /(mL/g) /min HEIW =E/C
VAT REREAT 7 o W AR 2B PR I A R AR 3 20:1 30 180 60
HEE 3 ml %0, ZEIEHEA p<0.0001, KILII 25:1 40 210 70
(p=0.1003) >0.01, HixZHR*=0.9971, PiBIZH 30:1 50 240 80
< 2 MR ER ST IR I 4ER
Table 2 Experimental design and results of response surface methodology
RKEFS A B C D % MEAT /% RKEAFST A B C D ZHEAFE/%
1 30 40 210 80 7.9840.16 16 20 30 210 70 6.75+0.25
2 30 50 210 70 7.95+0.20 17 25 40 210 70 8.38+0.18
3 30 30 210 70 7.62+0.14 18 25 40 210 70 8.37+0.15
4 25 30 210 60 6.28+0.09 19 25 40 240 80 7.27+0.14
5 20 40 210 60 6.93+0.11 20 25 40 180 60 6.45+0.10
6 20 40 210 80 7.35+0.06 21 25 50 180 70 7.37+0.15
7 25 50 240 70 7.12+0.10 22 25 30 210 80 7.33+0.11
8 30 40 210 60 7.62+0.15 23 25 50 210 80 7.01+0.08
9 25 40 180 80 7.41+£0.21 24 20 50 210 70 7.24+0.19
10 25 50 210 60 7.36+£0.24 25 20 40 240 70 7.32+0.22
11 25 30 180 70 6.42+0.12 26 30 40 180 70 7.57+0.13
12 25 40 210 70 8.32+0.19 27 25 40 210 70 8.33+0.17
13 25 40 240 60 7.39+£0.08 28 20 40 180 70 7.11+0.20
14 25 30 240 70 7.26+0.13 29 30 40 240 70 8.25+0.12
15 25 40 210 70 8.34+0.15
3 MEERKERAEST
Table 3 Variance analysis on experimental results of response surface methodology
H 75 Fa ASE H) G Fa F & P14
A 10.03 14 0.72 347.22 <0.0001%**
HTR
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A 1.53 1 1.53 743.26 <0.0001%*
B 0.48 1 0.48 230.69 <0.0001%*
C 043 1 0.43 209.94 <0.0001%*
D 0.45 1 0.45 217.37 <0.0001**
AB 6.40E-03 1 6.40E-03 3.10 0.1000
AC 0.06 1 0.06 26.76 0.0001%*
AD 9.00E-04 1 9.00E-04 0.44 0.5197
BC 0.30 1 0.30 143.95 <0.0001**
BD 0.49 1 0.49 237.47 <0.0001**
CD 0.29 1 0.29 141.32 <0.0001%*
A’ 0.34 1 0.34 163.05 <0.0001%*
B’ 341 1 3.41 1653.45 <0.0001%*
C? 2.12 1 2.12 1026.71 <0.0001**
D’ 2.67 1 2.67 1293.62 <0.0001%*
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