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Study on the properties of Mesona chinensis-Rhizoma dioscorea gel

LI Xiao-Ke, HE Chuan-Bo, WEI Hao-Cheng, XIONG He-J jan"

(College of Ocean Food and Biological Engineering, Jimei University, Xiamen 361021, China)

ABSTRACT: Objective To analyze the properties of Mesona chinensis-Rhizoma dioscorea gels. Methods The
gel-forming conditions of Mesona chinensis-Rhizoma dioscorea gels were analyzed using the gel texture parameters
and water-holding capacity as indicators, and their structures were analyzed by infrared spectroscopy, scanning
electron microscopy and differential scanning calorimetry. Results The best performance of the Mesona
chinensis-Rhizoma dioscorea gels was achieved under the conditions of 0.6% Mesona chinensis polysaccharide
concentration, 2.0% Rhizoma dioscorea powder content and pH 10.0, and the addition of sodium chloride would
destroy the gel network structure. The textural properties of Mesona chinensis-Rhizoma dioscorea gels were close to
those of Mesona chinensis-corn starch gels and had stronger water holding capacity. Infrared spectroscopy, scanning
electron microscopy and thermal property analysis showed that the Mesona chinensis-Rhizoma dioscorea gels formed
a network structure with non-covalent bonds, and the gel walls were thick and the pore structure was homogeneous,
which was not easy to dissociate at high temperature and had good thermal stability. Conclusions Mesona
chinensis-Rhizoma dioscorea gel has good performance, and Rhizoma dioscorea can be used as a substitute for corn
starch in the industrial production of Mesona chinensis gel-based health foods.
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0 51 &

{15 (Mesona chinensis), XFREEME . (IANE, BIE
JER R B R A . MR TR R s, P AR
AT ARy = Al Sy — B 2y v A Y, AR R
WRFCE SRR, RAWERRRI . i A28 55 1)
R, B BRI 2k W
FRMBLEFEZ TR, b 22y Gl B =
20%), Il B LB (Mesona chinensis polysaccharide, MCP)
RN E R SR L . Rigk) IR, BAadisEi.
G REVENT | IS R0 AR B AR Al S HA
P, FEIIGRAET, AT ST R R A B4 el i)

1124 (Rhizoma dioscorea) X 4 12 | Z2h%%, WEFHF
Y E L NS BRI Z —,
& EFE RS, R UL O R, TRLELA B
o . KERRSE A TR/ A 2 A E . Bk, 1L
FAEL A& J s, A ESGE I FE TS 20 J7 AL
b, B F R AR R ez U, bl 2
TIN5 S R A 2 WA i LU 24 ol ) e e SR AT T R S

INZTE &3k, bR . Bims 8] L2k T 38
ARBER B SR AT £ A T8, FREITAS Z5PV% BH, 102
VER BEASTE A HU AR P A B O B 254 . HARTE A FoK
TERY . ROKTE 5 110 2 it ) e B e s 01, (g o
FAEE- (L2 EE R AR SR 40E - T I BT S ARl B
TEMBEC IS B, FEREAH I RIER . JOKIER S TER
JERHIN T 0077 5, JER BT R RS SR —, HIE LR
FiR M RE RS HIAE, 2550 Hat = ShAr ok B U2 ApRSE A
FA L 25 FOAN B P % G2 10 245 B [RDIRARL AR Skt R, R &
-2k B ™ 5h, BFRFEE, HAeA SR L2 ok
BRI, A B TR AR R, S DI RE Al -
LUV 22 H e i B ot ) R AR R

1 MR5ERE

L1 #Eh KFSER

RERERE AT, Wik . IWZGER . FRTER |
RETER (R, maHITERDE AR A ).

AAbs (o pral, 25 4R A 20T BRA R, NIk
TS, TINTIREEADHRAF), Kl . KRG
Mréag, v Al TR A R D) IR (i, il
AR A FRAFD.

L550 # B 2B OHLON R A SE I SN T LA BRA
#); TA-XT plus Gt (FE[E Stable Micro System 72\ #]);
Is50 {2 MLLAMSEE L (GEFEFERR A FRA H); Q-2000 7R”
ZE RN EGEE TA (UEFA F); S-4800 4 L F B %
(AAH L ARG RAAD,

12 XWHE
12,1 ALERBUR A4 &

DMINEEAE R JERE, #i BB L 1:35 (grmL), SiInA MR
A 1.25% (m:V)RIRRER SN, BKIRTRG RS 3 h, il
DA 30 A48 (o R B A U B R, 0T R R I R 1 U
ZHHHE, T ACCUKACE % .

122 ALEEA 696 &

W — 2 AR, A = s S B A
UM TEA BRI, TERUIRAS T AAEE 40 so BPEHEA
BIALR, BHEZEG, A 4°CHIKFEETE 12 h,

1.2.3 AR A2t S MR8 69 B R

(1) MCP ¥ & X 58 g P R 14 52 i)

DR Z BRBUN R, AILAm SRR 2.0% (m:V,
TIA). pH 8.0 45T, ¥ 1.2.1 h T FI LWk BEAAL 2L 5
BT, KR MCP R 0.2%. 0.3%. 0.4%.
0.5%. 0.6%. 0.7%, 47 MCP % )& X BE P R A2 1

()L 2R s 6o gl e A R A 5 Ml

PIR R BARBUREERE, £ MCP ¥4 0.6%. pH 8.0
ST, EWILZGTEEE R 1%, 2%, 3%. 4%. 5%, 43HF
L2 X R M P RE S T

(3) pH XEE M B (1 52 1)

DU 2 SARBUR SR, 7E MCP FLLIZGHIC FL 4351
0.6%. 2%ZFT, 3T pH M 4. 6. 8, 10, 12, 44T pH
Xt VR e 1 RE S

(AYE ARSI %o B 5 A 52 g

DU 2 SARBUR SR, 7E MCP FLLIZGHIC L4351
0.6%. 2%, pH Ay 8.0 YZ&AF T, P9 IA R ALK EE R 0.
0.010, 0.015, 0.020 mol/L, 43475 A A fin 2 F 58 e 1 B
(AT

(5)/N TRV P23 Ry I3 S A %o 6 5 2 8 1 52

DIR Z AR 5Ll 75 MCP FITEHS BT JFURHE e 43
SR 0.6% . 2%, pH 7 8.0 55040 F, 43HT FOKTEHR | L2k |
INZGTERY . ACEERE R AN [RIE A3 I3 DA} %o 6 e A R 1 S
1.2.4  BRIRFFK A by

WERRAREE 3 g BEIEE T 50 mL 25,045, 16 4300xg (1 5%
HTFE L 20 min, W 3 4FATEE, # AR (DI ERER
F¥7K J1(water holding capacity, WHC):

m,

wHC="2" 1)
my,

K mo NE O HIBER R, g m NEDETUR, g my A
BLO S EERA, go
1.2.5  BRIR A M0 I

B e =M, FRAZERE, &%
WANG 2Pk, R BIEAR L P/36R iE AT 4 Al il i,
PEFE P/5s BRI eI BE, 0 I i Y v 00ty
B 1.5 mm/s, MR E 2.0 mm/s, 3E)5 3 2.0 mm/s,
IREE RS 10 mm, fiik S Sxg, M 3 4147504 .
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1.2.6 BEIRLTI Kttt

%7 REN Frdk, BERAR TR, 5840
BiHE 1:30 (mem)IRGHHE, FIH AU G R AEELL4h
JEIE
1.2.7 #BIgiafE w40

2L A4 B O SRR T BRI A SO 4 o (5 ) R
INCKER T B J, Gl Wi A0 BT, 8 2 F 4 B B
SEBEML LA -
1.2.8 #bgentr

JH TA Q2000 25/~ PV E BECHAERE . BUAT
BRI, AR PSS, ASHRENESASE,
FELL 10°C/min AYIEEHESE, M 20°CTHEZ 150°C, iRk
ARk .
1.3 HIEAIE

R SERR E 3 A FAT, SR SPSS 22.0 Siit 4k
. Origin 9.0 1 E 3B 445 5256 5t 64 740 b 22

2 GR55HH

2.1 RS SR SRR BRAA FNFE K M B S M
2.1.1 MCP A& TH M8 69 %7

MCP & AKTF 0.2%0, BERARERY, 3 1 25585
R, BEZE MCP HBERTN, SR AORERE | MELIE: R B 41 b
ZHAN, JEAEZHE O R 0.6%IN IR IE(E, dRal T 2
EIRPMER N F . ZHES R 0.2%E%] 0.3%I0, HEK

PMEAE TR R, TR KR FFRH(P<0.05), IJE AR
ZHEE R, BRI IR K AR R o R A R
PN S R A E R AR, MCP 3l 1 S5 3E k4 TR
VR LA B A Ao 300 ol A, (05 e St B e g e )
MU MCP B, BT 20 H REME T 5 HEEEMRZ
] AR LA P, 2| R e i 3 AN s 2 1) R RN 5K
ST 958 i R 4% R AR 7K BE 1, MICP 4038 e 36 i (o 6 s 254
W, SRR IR E . MCP &R 0.6%
B, BERCMERE AR
212 LWEHEBSEATEARM ARG TR

a3 2 Z5RER, IR EEN 2.0%0, BERE
BELOMHMEE . SRR, SRR AR K WA X A, A
2.0%KF, BEEE . RHIEE . SREEFEARELSC T M. BERRE
L5 T IR R B B R R VI A Y, YURIS 2510
TIN5 oo T A e 2 2 ik 2 4 0 o 1 8 200 1 4
SOV B AN FEERS . L Bl 2.0%0, BERCTEGE
S ZE
2.1.3 pH s FTHA M A 49 7o

H#E 3 25088, 75 pH 4 6.0~10.0 JLIFE K, BEALHY
TR R | LI | 9 B BE A pH T MR, e AR R
2 pH #Bid 10.0 kS FhEnd, DA LIER e B AR, Bt
PE3Z pH ZBAL RS2/ . A0 AE R = pH B, AH R HLfaf 2
IHE R 5, TR, STEmas &, FRIRE R R,
[FIRT AT RES | MCP i 5, S ML S H W, BER i
FERFEP, pH N 10.0 I, BERCPERE AL,

# 1 MCP 23RN (N=3)
Table 1 Effects of MCP content on gel characteristics (n=3)

LA R % i /g 3 PE /mm NI 14 /mJ HEIC IR FE /(g*mm) KKk
0.2 244.95+15.55" 1.00+0.00° 130.85+2.33° 37.39+5.58" 0.71£0.07°
0.3 454.71+5.92° 0.98+0.01" 253.62+0.54 76.41£8.00° 0.86+0.02°
0.4 729.70+5.81¢ 0.970.00° 342.16+11.42° 125.82+3.17¢ 0.85+0.02°
0.5 1084.32+7.29° 0.98+0.02% 604.63+11.84° 153.78+4.44° 0.87+0.01°
0.6 1319.98+9.40° 0.97+0.01° 670.065.66° 212.4244.55 0.87+0.03°
0.7 1257.63+8.62" 0.96+0.01° 667.02+8.33" 183.87+4.39° 0.87+0.02°

e [ — SR AR A IR 0 S B RO AR AE 3 22 57 (P<0.05), TR,
F2 WWHHEENREFHENFIE(N=3)
Table 2 Effects of Rhizoma dioscorea powder content on gel characteristics (n=3)

12585 7 /% T i /g % /mm MR 1 /m ) HENC R /(g *mm) Rkt
1.0 135.99+3.24° 1.00+0.00* 79.36+11.84° ND 0.57+0.01°
2.0 1597.47+9.99° 0.97+0.00° 799.96+11.64° 163.40+1.00° 0.88+0.02"
3.0 1457.59+7.24° 0.97+0.00* 742.14+6.21° 160.93+8.48° 0.88+0.01°
4.0 1428.75+5.25° 0.97+0.01* 722.38+8.23° 134.16+6.58" 0.87+0.01°
5.0 1167.05+8.78¢ 0.96+0.00° 519.42+8.41¢ 116.49+1.00° 0.92+0.02°

TE: ND FoR AR H6 i .
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R 3 pH NBRBFFHEEFIE(N=3)
Table 3 Effects of pH on gel characteristics (n=3)
pH T /g PP /mm MR 1 /m ) HENC TR E /(g*mm) Fek
6.0 1301.77+3.38° 0.994+0.01° 806.95+5.22° 144.97+4.86" 0.85+0.02°
8.0 1389.39+9.50° 1.00£0.01* 804.22+7.04° 167.27+9.54° 0.86+0.03"
10.0 1581.85+5.19* 0.99+0.01° 949.67+8.70" 171.87+5.95° 0.86+0.01°
12.0 1044.05+7.30¢ 0.98+0.01° 590.69+5.64¢ 85.96+2.30° 0.77+0.04°

2.1.4  FACA T E 3T BT 4 TR

MR 4 25 R 0R, FE SIS En, BERCREEE |
S L TEEE . BERCOR AR K MR T R, AR
B BRI E ], X 5 PR S 4 R A — S HhE
F AT LG L ek 43 . AR PR R R S s T R R
RECY, Gk Bl T Rl o PR AR TS VA I, S 30 BT R ig
Wb, AT R T B B
2.1.5  REVFY R RAA B A 6 0a

CA R R, T EEE 0 & DR JE M B R
INERZEAAEZES, FEIEHTREER X TR R A
FHEEEREET i 5 GURATH, RN 2%,
AREJERTE B BE B | WELE I A e ok B fe 22, LI ZGTE R

PR A B I SRy 1 R, (R 2 0 S8 IR T L 2 M BRI
FARXE T 253e sy, ik B0 B 1 I 2509 % FhiE 35 i,

W T H BN TR et o KT M5 I 1) A P Fe e,
{BH K PERERZE, L2k S MCP T B EE e 5 F K vEky
BERCPEREAR T, HLATEUFpo R B | bk . DI . R oR
B, ANESRAGRAKYE . Rk, WA 250 B e ok e
A AN B R S ) ol A A =
22 OHMNRESR

AN - A S e i o R P A o B A R A, IR R

TE AL 6, MCP Rl Ry 22 18 )3 12 J2 A U B A R A
BB, AnE 1, IRA BRI RTE 3443 cm ' 4bFT 2933 em!
Ab AR WG, S TFRER 4 H -OH FE A FI-CH L1 i
SR, SIERTLIIMEEIALL, B AR FR ARSI R
B, ULIHEER AR NTER T MCP Z JaRfScfire aU™,
C-O SRyhrf s 1154 e, 1078 e ' 1 1024 em ' b7 £E 1Y
FRIEIE A — 5 AR, JOK AR 4 IR 3h5 e TIR &
PRZTE 762 cm™ | 575 em ™ Ab7 A AR B IR0

2.3 FEBRSH

1B M B M S e IR 2 A P, B R LI
IKGY T AT VIR, A5 3EA 2Z Al A ELAE 2 e
IR, TR . FLARBOR, ZHE-TER . ER-TER ]
PRI R, SRS BRIBER AR 43 B2

Bl 2y 3 FREEIRRE bn A BE IR, AN TR BEH B SORE
B O AR B B B 22 53 0 FORTER BEAZ LI
INGATANES, AR R A/INLIR, R S5 AL 12y
B BEI AL R/ A3 5T, ALEEJE, T 1 25 S e e LR
BOK. 3 FhEEI R L 2 P @0k, AT RER R 52 Mk
R TE K R

R4 SRR E TR AR (n=3)

Table 4 Effects of sodium chloride content on gel characteristics (n=3)

SALEN B/ (mol/L) T g /g P /mm NEL I /m) HEIE /(g mm) Foktk
0 1469.56+11.02° 0.97+0.01° 744.67+5.32° 84.83+3.75° 0.89+0.01°
0.010 953.50+12.22° 0.96+0.00* 450.91%7.63° 48.71+£2.02° 0.76+0.03"
0.015 531.12+9.14° 0.94:0.01° 176.76+6.43° 27.81+3.03° 0.7120.02°
0.020 458.17+8.94° 0.94+0.01° 167.79+£6.01° 11.09+1.03¢ 0.71+0.03°
5 FRERIEHRER RTINS E(N=3)
Table 5 Effects of different starchy raw materials on gel characteristics (n=3)

TEM TR} fifi i /g it /mm MEL I /mJ BB E /(g*mm) ki
FATEH 1552.31£11.93* 0.98+0.01° 673.96+6.98" 142.1448.87° 0.57+0.02°
25y 1541.19+7.60° 0.95+0.02° 667.20+5.80° 159.67+7.87° 0.850.02°
L2 3E By 1267.49+7.20° 0.97+0.01° 833.20+£3.21° 289.99+7.50° 0.89+0.02°
RETERY 845.13+10.94° 0.98+0.02° 583.53+5.89° 79.98+4.55° 0.87+0.04*
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Fig.1 Infrared spectra of different gel systems

H: A~C A RN B - RS R EAE  ANFE-I 20RsE A . AlE-1h
2 RS R PR BT

Fig.2 Analysis of scanning electron microscopy of different gel systems
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Fig.3 Analysis of thermal properties of different gel systems
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