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AT RAE 25 R AN, S4B R F KN 5 mg/mL 3 A 2] 25 mg/ml B, 25K 3R E A 70.87 g 35 An 3] 206.39 g, KA 78.52%
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BB AR, B & L RO ELEY
B A BR A W) 5 e 1Ak 2720 35 R o i i 2, 1 g
ZEHPBHE BeAn A R A FE]

1.2 NE5E&

AL204 14387 KV, Mg AR —FE R 2 A
(WA R ) s DF-101S 5 36 i 71 B i
R BAL AR B A R A E 580-2B BLO L,
VLI JE R I7 25 AT BR A 7] 5 TA-XT plus 444 1
FEAL, FL[E Stable Micro System # R/ H] ;SYS-
TEM 200 X-HFAT4H, 181 Bruker AXS 24 ;
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Nicolet iS10 {8 HL 725 e 27 4 3% 4%, 25 [ Thermo
2N ) FD-1A-50 EA5 ¥ VR TR AL, F i L AL 2%
il 1 A R
1.3 REH*
1.3.1 #Ramt2 s RS2 3k[10],
K K SR BT A . 82 A fH(DOP) T 25k i
PIA 10 F5ARFRIE K CBER W, e 72 h, WEE R
Bz A Mgk it FE TR R b 1225 /Y L i
ANEBEFIK, T 90 CKH#EE 2h, HE 5K, FEEE
WG IMA 4 FERFU TEK LB, T 4 CUkA
#E 24 h,5 000 r/min 50> 15 min, J5C8E 03 G
K CEEWEVE 3 W, A KB TR, o iR T
AR 20, BRI, R
Sevag ¥E L8R (1, T A5 22 B W2 R 46 s B DT e
AR, B O ICRTTE , %R T /515 5] DOP,
1.3.2  ZHEMAL2F oI e LR 45 05 o b
i, R FHB TR — 2 T 325 0 2 25 0 v 1 OB B
DA ZUO T 198 O A v, SR L TR — R e 325 0 o 22
B P R R A Y AR IS AR O BRAE S R
FH 25 0 M 12 0 e 2 0 v 1 8 1 I
1.3.3  DOP iy £ 5L & il 2 ERAHFRHC 1.000
o BB A2 RETHIE R, A 50 mL 218K
PL 150 v/min i 4F (8% B2 A i 20 5 o0 i ik .
A 5 mL 0.5 mol/L #Y NaOH %5 , 4k S8 $F 24 h,
PL 1% Iy BRYE 487557, 1 0.1 mol/L 1) HCI th
I 22 2o 12 BB, B RE L B L E 3 IR S
A AR,

A (%)= Vo=V 1) XCriaXM e %100 (1)

my

%V ——FF i 4 FE Y R R AR B mL;
Vo—25 [N AL TE FE A SR R AR R mL; Cyo——
R e ,mol/L; M,.uy = 0.043 g/mol.;m——FF i
Mg,
1.3.4  DOP % i il &  Bc il B &k 2ol 15
mg/mL ) DOP ¥ ¥ 20 mL, 7E % i F i+ DOP =
NI ]GSR T i e IR 4N , ol il 72 A 114 Joi o
Wl 15 mg/mL, L 40 CH#A$ £ 20 min, 37 AP
HEAN 20 mL RS AR N, BE, BRI TEE
24 h, FERE VIR EA N 19 mm, &K 15 mm
AT I /N T
1.3.5 BERMFRED E I TA-XT plus #)

P, 76 TPA JT0A R 0 i 11 Joi 49 4
PE I3 RS s L S BCNR ARk P05
AU 4.0 mm/s, K 1.0 mm/s, &5 3
J& 4.0 mm/s, WX 2 . 10.00 mm, J& R 17 :5.0 ¢,
1.3.6 B AKPE(WHC)WE % Zhang 25019
(R 52 D i, 65 A R A Rt 2 M O T 1) 2 T
AT K 45 07 1R A5 1 DOP 358 i U0 R s o 3
em f/hHE ) BT EOE PR FRE L4 000 t/min 5O
30 min, 3 M RAR )G FARE , HIEDLTF AT
B BASFEATATINE 3 9K,

WHC(%):%XIOO 2)

A, WHC——FEK J1,% M, B0 T
e M—— O AT RE i S RO BT g
M—55 U Ja B A T 5 B0 BT i g
1.3.7 fEHE AR SRR AR 1 mg %
THE SRR T B AR b 5 o 0F S, 1A 100
mg T8 2 1H AR R IR 5395, BRI 30
mg WA YR R, R A L AR e 21T 1 S 15 R T
TEEAE I E S A 4 000~400 em™, 2 HEER K
4 em™,
1.3.8 ZhAWIM O BEE WM T g TR
TH B FE AL, B T RAR T, 700 mL ZE IR K T %
TN FHBE P AR P, T R TS T KO L
— [ ST, TC A BT VR FE 10 mg/mLL ) DOP ¥ W .
B2 iy 200 mL BE 6l 45 B9 DOP %5 40 il & e pf
AR I NaoCO, i 25 2t v B2 5303 8 5 mg/mLL Al
15 mg/mL, T 40 CHFEfi . P 15 min AABE
PRI EC 10 mL A RCI, LA 1% B B BEAE S 46 7R
IR AIE 0.1 mol/L iy HCL v i 5 1 & 1
B, T 2 Bt AR 2 BRI AR Ak B 2B
JEF A (3) 5

ERZE%TE(%)=£—1x100 (3)

X A—WBBRMN OB RS &, %4 ——
DOP BEf Y B B FE & i %,
1.3.9 XA 5 (XRD) 2087 F FE &L iFF =
YR AR, T B — o T XA
SHE o MK AR . BN CuKe, & 40
kV, 8 35 mA I E AR 1 mm,Cu $EPH % X L,
THERRIN S A E E 10°/min, 2K 0.02°,20 K
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5°~50°,
1.3.10 ZAEME (DSC) 70 HERHFREL 2
mg FEE T AR R 58 % B, A Sk e
L FLAL, DA R 2 P 2 1, >R T DSC i+
TE RS IR T RERE A BVREME EA T O a3 [l
30~200 °C, 3 F A 10 °C/min, &FFE 5 & Z I E 3
AR B bR 2 "R
1.4 HEHH

K SPSS 20.0 i 46 B 4ig 47 o0 dr, Bl
Fonh CFHEARMER 2 (v £5), R Origin
9.0 %

2 ZHRS5HW
2.1 DOP ML Zm 5 4

FHER A0 3 60 B 100 5 4 A 0 BT R LA I
T8 2R A bR o i 2, 2R 19— IR 1k T A A [l H O AR
1 :y=0.0117+9.779x , R>=0.9996 ; i {2 — s 1 325 ilp
By [ )3 75 F2 8 £ y=0.0133+7.798x , R*=0.9956 ; %
s Wk A Ry 3 R R . y=0.07743 +
4.669x ,R*=0.9973 K58k B A1 Rt 2 WELE LRI S48 T
JUT I W G B A A 5 AR, SRR A 2
SBE OWEE R R BT AR AR LR 1

®1 DOPHWESHE HER EERMZIHBESE

Table 1 The total polysaccharide, uronic acid, protein and ethanoyl content of DOP
# BAESE /% HEBE IR 2 /% G REE/% LB L E/%
DoP 89.38 + 1.07 2.19+0.13 0.37 £0.02 3.43 +0.07

i 2 1 7] H1 £ Sevag M & A J5 Fr 15 1
DOP, 2 M i & & N 0.68% , BB & 54 89.38%,
PEBE IR & B R 2.19% , iR 45 R 5 He S50 25
FEARL o >R P A 2 T 2 ok DU A5 (%) K Rz ik 22 8 2 ik
S E i O 3.43% , HE AR IR R A R 2 hE
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FE G 2Z (8] 2 301 I 2 1 25 7 (P<0.05) , [ Z b5
Ji B W JE N 5 mg/mL B8 INE] 10,15,20,25 mg/mL
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72.48,61.88 o, F I Bl 75 I B A T i 0
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Effects of different factors on the DOP gel strength
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LS YRR E R ML, R Le~1f ATAT,
B ) o 2H TR 3 X6 Ak B2 A i 2 i 114 5 g o A
0, 24 15 mg/mL (1) DOP 7K ¥ 38 b B 14 45 i
i M 5 mg/mL 284 10,15,20,25 mg/mL B, &k
Ja, W NaOH 5 DOP #&E i (1) 35 £ M 90.65 g 28
4 107.55,126.56,115.69,109.56 g; ¥ Jil Na,CO;
B DOP ¥ A8 B I 98.48 ¢ AE Ky 115.37,131.52,
154.83,149.62 g; 75 il KOH 1) DOP % i 14 56 & I
81.75 g ¢ N 98.64,105.37,110.54,104.79 g; 4N
K,CO; /Y DOP B 1 38 & M 93.75 g 72 4 109.26,
129.78,117.36,113.28 ¢, 455 R BH , Bl & Bl 43 il i
B 3G T S R B BE S 4R 22 3G IS ) RE AR (P<
0.05), DOP ¥E W 7 =5 [T £ e B B v v 488 10 ikt 5 o
I, AT RE T 2 0 A O v e R e 23 2
FERY KA, DCIRTINPR 3 [] 9 A0 BLAR T B0 B
1) T 48 ZE R AN 38— B B
AN AS [) B8R B A9 DOP 58 i 4 58 & 1 i
ANTE], i KU A 32 B 0 1 B2 T, 15 mg/mlLL (1)
DOP ¥ 7 [F) S5 08 7S I 2 2500 1, T8 LA 368 i 5
JE KNI M Na,COs>K,CO;>NaOH>KOH, £ 3
SR B (Na,CO5 K,COs) B B #E S Eb 38 Al
(NaOH KOH) J¥ 1 1) 38 Ji5¢ 1) i BE 0T 7, X — L4
5 X TR 2 R P A L ARLARL 3 nT BB PRy, 2
BERCTERR B VRN, 23 Bl B [ A SEE 4 0 30
Sy BEFERY TR S 45 I NayCOs H K,COs T2 A%
i) DOP % Jig 3% & K ,NaOH . KOH ¥ & ) DOP
BERCR B K, XA REE T Natlb Kl 20 2 A
R Y N R 7 NatAE e A Fl T 20
S3F IR A BAE T SR I AE KAEAE T, ik S B 4 )

ZBEAERAE 26 F T 2 Bt SRR K, N
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FRE Sy 7 Uk W SR FH T R B A ) ARk
At e B R VR B 42 T Nat &
S50 - R FE Xk B A ik 2o A S iR 1) S 4 1
lg fi7n  bi%E NaCl @Y 00A 8k K A i 22 8 1) 358 i
SR R TR I, 3 RO A R R A R 2 R S IR Y
DR G5 48y v, 220 PN S FEL AT % B o K, 22 43 )
B EEL R T3 AN R G T 4% 5 R P T B, T Nar B %
TAT LA i 22 5 45 B R B o Fi e R, R
NaCl 9 fin A AT L4 5 2k Rz A 8 22 0 1Y) 38 i it
JEE-2 i E Th 53R R FEE IR ZE A, 25
) B G 3 J3E 2 AR (P<0.05) , SRR EM 0
mol/L # fi #] 0.001,0.005,0.01,0.05 mol/L i} , £
B A ik 22 W5 16 E i 5 43 0 A 118.58 ¢ A5 Ny
106.56,90.27,78.78,70.6 g, BV i #5 JR 25 U5 i 2 48
INEERE R T R, BN IRFE WA T A
TE R, T REAR T 22 W858 e 1 W1 D) 2% 25 44 | ()
BT o v 8 PR 2 X U5 i 3 1 5 I R AT 22 o
I S0 O S e o R 2 B R I R 2 —
WAFE R E R B2 R R DL -5 R Ul 2k
A1 bk 22 W B I D 24 ()T G B b, T BB AT U
R AE R B2 e, T LA A L S 3R A R ST
1) BAE 18 A Rt — 5
2.3 FEKMESH

Rk R ZHOKBEIR M BRI REZ —, FFK
PEAT D)z e 22 W 5 it I 4 45 A0 P BB R 1, £
R0 J0T et vl B ) I S S 3 e R I
X R A ik 22 W R A AR M ) 5 ) DL [T 2.,

Pl 2a 25 HE R B Bl K 2 A ik 22 8 It v
(3G 358 R K T 8 T 1 5 > Bk B A 2 I
VRN 5 mg/mL HE N E] 25 me/mlL B EERE A RF
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BT IO I N 2% S5 4

AN A1 B 1 Nat 1R 25 008K Bz A1 v 22 W e
P HF K 2 m W& 2¢ iR, 24 Na* ¥ 0
mol/L. 34 Jin ] 0.001,0.005,0.01,0.05 mol/L. i} |
DOP & I 1) 47 7K V53 3 N 91.85% 7% 4 92.08% ,
92.14% ,92.48% ,92.64% , RIEE 1Y 45 K P Bifi Na*
WS B T R W G s, X n] BB R Nat iy 77 78
T AFIT 20 E A EAER A BT lcE £
R i 2 P 1 RS, DT TR B o 808 1% 58 e Y
LREERPL B0 A K AE S W E . WK 2h
Fi 7, 24 PR Z W E M 0 mol/L 3 i1 %] 0.001,0.005,
0.01,0.05 mol/L s}, DOP #E ik 59 5 7K 1 43 51 M
91.85%7% } 88.98% ,85.14% ,82.39% ,78.45% , R
TG T P 7K P B PR 25 B T T v T R R, X R
Kk PR I A RS2 0 T 220 o [ SV R
AT IR T 20 M B JE 9 DO 4 2354, T 7K ) o 48 g
JIREAR R, IR S It s e 3R 20 7+ 5K
G IR U 3 305 4 (R A AR B O 55, 5
IKHEREAL
2.4 FT-IR $#F

25 2 Fh T B W B Na,CO5 (5 mg/mL 1 15 mg/
mL) 2 FERT S5 1) DOP (921406 15 45 41 45 53 0L &
3, UEEAE 3 417.1 em™ 2247 1) FE 06 2 72 56 14 1 4

DOP+1.5% Na,CO3

DOP+0.5% Na,CO3

Dop

M

4000 3500 3000 2500 2000 1500 1000 500
Wavenumber/cm™
B 3 AE Na,CO;RmE 4 TH DOP 45 &%
Fig.3 FT-IR spectrum of DOP with addition
of Na,CO; at different levels
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XS 2 AT 5 AT LA 2 3 1 0 5 JE 54 iy
Fetk. i XRD B (B 5) a1, R 48 Na,CO, Ab B
7 DOP 23— R e B ARAS, HAE 20 = 20°4b
AL, R R R Bk B A R

P& 2l W BRI BOAE 2 935 em™ 12 881 em™ Ab
F14) TR WA i 2 FE 6 I R C—H 8 1) e 45 91 3l 5
A 1 735.1 em™ BYML UG R 2 BEHE T C=0 HE
X kA 45 i sl e BY % BUTE 1.000~1 300 em™ [X 35k
PL K% 810.4 cm™ il 897.6 em™ Ab A7 7E By W i 1 2
R Bz Ak 22 W v S L T AR 0 R AE R | 3
SO ZE IR 5T ARSI — 2, Bl 3 Al AL AN A
Jo R FE Na,COs AL BEAY DOP FE 5 7E D % 1 735.1
em™ Kb 2, Tk 5 1 WO SC e i B AT AR K 22 00), RIS
Bl Na,CO,; WS i i FHE iRk . s R, &
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25 MZBEEHTE

Ry 20 T R A R 2 I e R h STk
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s 5 IS8 I 156 A 2 W pR P 4 R R T A
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Characterization of the Gel Properties of Dendrobium officinale Polysaccharides

Hou Furong, Jing Yulin,

Wu Ying,

Chen Siyi,

Liu Qing, Tang Wen"

(School of Perfume and Aroma Technology, Shanghai Institute of Technology, Shanghai 201418)

Abstract In order to explore the effects of different factors on the characteristics of Dendrobium officinale polysaccharide

gel, the effects of polysaccharide concentration, gelation temperature, alkali and ion on the characteristics, water reten-
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tion, acetyl group content of Dendrobium officinale polysaccharide gel were studied. The properties of polysaccharide were
characterized by differential scanning calorimetry (DSC), Fourier infrared spectroscopy (FTIR) and diffractometer (XRD).
The results showed that when the mass concentration of polysaccharide increased from 5 mg/mL to 25 mg/mL, its gel
strength increased from 70.87 g to 206.39 g, and its water holding capacity increased from 78.52% to 94.25%. When the
temperature reached 40 °C, the maximum strength of gel was 129.29 g, and the corresponding water holding capacity was
90.58%. With the increase of the mass concentration of different alkalis (NaOH, Na,CO;, KOH, K,CO;), the strength of
gel continuously increased at first and then decreased, and the water holding capacity of gel gradually decreased. Under
the condition of the same amount of alkali addition, the strength of gel formed was in the order of Na,CO;>K,CO;>
NaOH>KOH. In terms of electrolyte, sodium ion could improve the strength and water retention of gel, while urea could
significantly reduce the strength and water retention of gel. FTIR spectra showed that the absorption peak intensity of
acetyl group group decreased with the increase of Na,CO; addition. The degree of deacetylation of polysaccharides was re-
lated to their alkali content. The XRD results indicated that the diffraction peak intensity was related to the amount of
alkali added, and the higher the amount of alkali added, the stronger the diffraction peak. The DSC results indicated
that as the amount of alkali increases, the peak temperature of the water absorption peak increases, and the enthalpy
value of the peak increases. The mechanism of gel formation may be related to the hydrolysis of acetyl group group pro-
moting the interaction between polysaccharide molecules.

Keywords Dendrobium officinale polysaccharide; gel; mechanism of gel



