ol Rz (BREBE), 2017, 32 (5): 884 -888 http: //xb. ynau. edu. cn

Journal of Yunnan Agricultural University (Natural Science) E-mail; xb@ ynau. edu. cn

DOI:10. 16211/j. issn. 1004 —390X(n). 2017. 05. 020

REAOB SRR I ZRMAEMLAR"

'5%\ ﬁﬁl#, iﬁkﬁ%l#, ?ﬁi/?:l’ %Kﬁzéﬁla ﬁ% ﬁ;]&I’ {q ﬂ'l,
B, R, CEART
(1. =mEfl K RAESEYFE AR, =/ B 650201; 2. =EFkY¥ K¥0, =~ EIH 650091)

BE: [HM] BHEREABZ RO LA 2R S mm 25, (k] R IESSR B kR
o, RIS | SRIBKEO R B A M 2R ORI . [S9R] BeE i U L A R L
1:40, fRHUNTE] 2 h, $REQRES UG 0 Z B AR M BB A R S i, SR RIS B e Y &5 B i
i, FIIKEN45.23% o (2518 ] RAFERE A IS RN S e 2061, ANIR) 7= B BR 1 A Mk 2 B AP AR 4R
RS

KW BRECOM 20 RIRTE

FEDZES: R284.2; S567.2 XERFRERRG: A XEHS: 1004 -390X (2017) 05 -0884 -05

Research on Optimizing Extraction Technology of
Polysaccharides from Dendrobium officinale

HUANG Li', WEN Fengjuan', LI Guigiong', GUO Chengxin', XIONG Jiao',
HE Dan', ZHOU Yangfan', HE Feifei*, WEN Guosong'

(1. College of Agronomy and Biotechnology, Yunnan Agricultural University, Kunming 650201, China;
2. College of Agriculture, Yunnan University, Kunming 650091, China)

Abstract: [ Purpose ] The purpose of this study as to optimize the extraction protocols of polysaccha-
rides from Dendrobium officinale and the content difference of polysaccharides in D. officinale from dif-
ferent origins. [ Method ] The extraction efficiency was screened by orthogonal experiment with the ra-
tio of raw materials to solvent, extracting time, and extracting frequency as factors. [ Results] The
optimal extraction technology was as followis; the ratio of raw materials to solvent was 1:40, the extrac-
ting time was 2 h, and extracting frequency was 3 times. According to the content analysis results of
polysaccharides in D. officinale from Yunnan Province, where the content of the highest Menglong
Jinghong reached 45.23% . [ Conclusion | The optimum technological conditions were obtained for the
extraction of polysaccharides from D. officinale, there are some differences in the content of polysac-
charide in D. officinale from different habitats.

Keywords: Dendrobium officinale; polysaccharide; extraction technology
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2R A 8 ( Dendrobium officinale Kimura et
Migo) J& = BHAMEMY, M8 N 2P
PN I o2 o (I | 7 N I 2 2 Y
KEEMHLIX , 451000 ZF0, 7erh & BAH
TARP, AT T . T WL TR L
S ARUB YIS . PR A Al o o Bk
Be. B, g, R R DL SRR
TR, R DR A R N B Bk
At EERBE Mg b iz —, BRA%
B, g5 AR, BER A S
M, 8Udy, s, BORW, @A T T
ai, BPER B RE o AL B T AW &b T8k
B A Mt ol REPE OB B R R B
BR B A7 Y T2 2 TR RO o) 22— R B A SR
ZhE, HE& 8w, WAL ERY, 2K
A1 iR 2 M EL A AR ) L e R A G iR A 9 ) A5 TN
B AR, KARHLY 2 BEE B AL 4R
WA BOREZ N, HEARIE, EZEY
SEUNRL, TR R T AR Ak A 10 36
TROTm R IR, 6 RAMY = A H AL & &
JeiaH, Az, NS, BEEk
SR, LT AR R BUR B - iR
P TR B A MR B KO R R B A
AT T A R E I SR 5
B AR L ZET I, G5 FIE
BHECLE . SR IR T] | O E 5 R X 22 0 4
IR, G Bk B A it 2 B 4R O B i L 2
XM, BAE N A RS R B IT RS A 4
(/8

1 #B5H®

L1 MRS

BEAMER Az A AR, i 13 A4
(1) o JOKFAER T S (P 24 5 R P i
foE fr, fit% . 110833 —201205); #ifR (P4 )i
PEBEfk TAHRA R, 5. 140716); M (74
Btk T4 R W], #it: 091016); JoiK £ BE
(ERM AT (£H) ARAA, #t5:
20150401 ), JFr FHA 0 4 0 3 Mr i, Ko KB
FIK,

S UV2450 28500 WL B it (5 i
A (hE) ARAF); SC-2556 Ik 2.l
(CZROP PRI EREE A BRA R .

x1 AT (RM) RES

Tab. 1  Origins (varieties) and No. of the samples

ETRE) P (AR 95 P (AR
No. origin (variety) No. origin ( variety)
S1 T S8 SRR
S2 EERLE PN S9 ARUE 3E!

s3 PRIIE T S10 ARTYS Y]
4 PRI of SIL VYRR Bh it
S5 RILJERE S12 TR0 B R
S6 st e S13 [l ]
S7 S L IR — —

1.2 i

L2.1 ZHEEENE

A2 B R 2R 2015 ARl (P E 2y
) BRE AT R A R TR
L2.1.1 bRk g2

PRI 105 °C T BAE R JoK A MG &,
KRR R A | mL A 0.091 8 mg IR,
RIFFR AL . ROV AL 0.2, 0.4, 0.6,
0.8, L.OmL, Zp5I% T 10 mL HIERE Ik
A 10 mL, A S% AR 1 mL, £52], 0
ABRER S mL, #5257, E K I 20 min, B
i, VKR AT S min, DU 3R] Dy 25 0 B,
£ 488 nm [RPEAAE I E R
1.2.1.2 Bl il o

PRI 254729 0.3 ¢, F AR DR R IR0 S ESE
BOTTT RS, g, AR, EAE 250 mL,
Ao KA 2 mL SEHGRCT 15 mL B,
ATOKZEE10 mL, 5 1 h, BUb, Bo (FEy
4000 /min) 20 min, FF2% EJEH (RS EE),
ULHENN 80% LWEpEd: 2 I, HHK 8 mL, BjLy, FFk
IR, DOEIIOKEE, AR 25 mL AR,
B, IAKRNERZIEE, f52), RIS
1.2.1.3 jEJrik

EPEAM AW | mL, BT 10 mL HEELE
e, P HRERE A 5 U IO A, A 5% %
Byl | mL, JEMOGRE, MARIEH 28 4% ik
ARV R ORI R R, TS Bl A
1.2.2 RHFRAE

BRI, BERNRLEL . $EEURE &
SEHCIHION B B2 A fisk Z2 MR B 52, i FH 245 44
N FER B
1.2.2.1 BlLK L

PRILO.3 g BREC A4 1, BERHREL 1:20
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1:40, 1:60, 1:80 X4k iz A1 fift 2 WEAR BUMCR 1 52
M), PRECETE 2 h, $REGRECL K, % 1.2.1.3 75
TrkEAE, e S s, EERZNT, Bi-Fir
3, BERE3 YAE A

1.2.2.2  $LEET ]

FRELO. 3 g BREC ATt 4 iy, 5 2RI 1,
1.5, 2, 2.5 h X8k R A Mt 2 B R BUSCR ny s ),
FHELE 1:40, 4&BORECT IR, % 1.2, 1.3 ik
PAE, ME SR, 7ELRZMT, BOP1T3 K,
S5 I3 YR E )T
1.2.2.3  $REUREL

FRELO.3 g & A fih 4 1y, BSARBOREUT
B 1L 2.0 3. 4 YOWER KA R B IUECR I 52
M, BHE L 1:40, $EEETE 2 h, 4% 1.2. 1.3 955
BERE, WS, fE LRFMT, B PiT3
U, GRS Yl i1 .

1.2.3 ExcEER

TER R Z IR B al b, A IE SIS Tt
PR B AT Rt 2 MR R AR AT Al . Al ey 3
3 K E, sAHIERE L (3Y) #fTi
i, it Lk HE R AR 2, BT
L R B T

#2 ExRBERL (3')
Tab. 2 L, (3*) orthogonal test design

A B C
KF BRI (giml) FEMURF /D SRR
level solid-liquid extraction extraction
ratio time frequency

1 1:20 1 1

2 1:40 1.5 2

3 1:60 2 3

1.2.4 Hdanth

K Excel 2007 JFEATHE BB, 1EAZ I
BT 22 43 B 7E SPSS 17.0 H 328, #E#% General
Linear Model-Univariate J#47 i Z A5 .

2 HRE5HM

2.1 AEHEARE D Z 2]

DAWESGRE Ry AR AR v, 7] W VR B2 by 8 A B
x, ZflbRAERTZE (K1), BRIZPERIH Ry =
9.8324x—-0.0037 , tHCEK = 0.9998 , %5
R, A BE R W B AR 0.0184 ~ 0.091 8
mg/mL JE [N, LIEXRRLF.

0.8

0.6

0.4

0.2

G absorbance

[0] 0.02 0.04 0.06 0.08 0.1
-0.2 pl(mg + L)
B FEE RN 2

Fig.1 Standard curve of glucose control solution

-2 RIS

N IARATIR M WAL 3 ~5.
F3ORHRIL XA B S R AR A9 R

Tab. 3 The relationship between solid-liquid ratio and

extraction efficiency of polysaccharides

BHE L S -

T T R ST S
.& .. extraction extraction extraction

solid-liquid )
. time frequency rate

ratio
1:20 2 1 25.11
1:40 2 1 27.12
1:60 2 1 28.43
1:80 2 1 28.24

R4 RENEE R R A A S PR BN K ST
Tab. 4  The relationship between extraction time

and extraction efficiency of polysaccharides

ALY 1/ G

. (g-mL) . o
extraction e extraction extraction
. solid-liquid
time . frequency rate
ratio

1.0 1:40 1 25.32
L.5 1:40 1 26. 61
2.0 1:40 1 27.12
2.5 1:40 1 27.11

£S5 RBURE SR A BHEIERK 0
Tab. 5 The relationship between extraction frequency

and extraction efficiency of polysaccharides

- FHBH N
TS S S T R
extraction g . hextraction extraction
solid-liquid
frequency . frequency rate
ratio
1 1:40 2 27.12
2 1:40 2 29.23
3 1:40 2 32.60
4 1:40 2 32. 66
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BRBLE . SRIBUR ] S OO RE 35 52 ik
BEA WP R o Bl VA0 P e P 4 g 25
INZHEFRR, 75 1:60 I Z MR IR R, 4hss
FER R AR BOR SR, AN [ A SR BB ]
S FRIROCECA P Z AR 45 R AR L, B IR
BRI R S, AR BRI, (H4R B ]
KEN 2 h LUE, WHRZEEIAR, Mok
BORT 3 LG, $EBCRIE A,
2.3 IEsgiEmAE R

IESCIREG A R S TT 22 i Ak 6 ~ T,

F6 EXRWER
Tab. 6 L, (3*) orthogonal test results

s 2ﬁi L
roatment  solid-liquid extraction  extraction extraction
) time frequency rate
ratio

1 1:20 1.0 1 23.13

2 1:20 1.5 2 28.42

3 1:20 2.0 3 32.24

4 1:40 1.0 2 29.04

5 1:40 1.5 3 32.58

6 1:40 2.0 1 28.75

7 1:60 1.0 3 30.72

8 1:60 1.5 1 24. 87

9 1:60 2.0 2 32.89

K1 83.79 82.89 76.75

K2 90. 37 85.87 90. 35

K3 88.48 93. 88 95.54

R 6.58 10.99 18.79

RT FHEDWE
Tab. 7  Variance analysis of orthogonal test
TR BT AmE k= FAE B
source Jiflsum  degreeof mean

ofvaristion  ofsquares  freedom  of square  value B

A 7.6516 2 3.8258  7.2229  >0.05

B 21.5356 2 10.7678 20.3290  <0.05

C 62.7734 2 31.3867 59.2562  <0.05
1R2% error 1.0594 2 0.5297
Ml otal  93.0200 8 Foosa =19-005 Fygipz) =99.00

W IEASIREG A R AT I A Dk B A it 2
PHEIAZNI RN C>B > A, B C IR (2
YR SR, YO B IR (FEHUE), A

Iz CRHE L) i/ A2 i B0 £
REAEA G A2B3C3, BPERHCRHA& LE R 1:40,
FRIBUNA] 2 h, $RIKEL 3 I, SRR AR IR T Z
A2B3C3 73 IR, RGNS T
H32.98% , BLH TR, W11,
2.4 AN[EIP R KA Rk 2 0 R

TEXTER Bz A vk 22 08 P2 B T 28 A7 0 Ak iy 5%
filf b, 4% 2.1 95 28 25 1 X0 AN (] 7 i 2k K A At
2o T SR E, BENAFE A
iRk i BT i VE A B ALK A A0 O vk, SRR 8
B o

R 25 SRR W] T 5 A it 2 0w bR S8
(FUEBF) AMYRT 30% , R4 E 25 3080
FEAET 25% bnif, J 22 5 A 3 WIS [6] 7 M 2%
KAt smfFirEER. S8 (mitshs) ™~
2 M 5L 23.21% , fRT 25 dLbR it TSI
T TH) 2 (FHEIIL)., S3 (fRILA
T) . S6 (Fkb@h k) A ST (RELEE) 5 A4
LR A R R, KT 40%
e T2y bR

®8 FARAFHMHRAMSEIE (v)
Tab. 8 Dendrobium polysaccharide content

(w) of different habitats

1E 5 42 No. w/% RSD/%
st 40.27 + 3.04 cd 4.63
2 40.19 + 0.95 cd 2.38
S3 42.81 + 1.85 de 3.17
s4 34.08 + 1.42 b 3.42
S5 36.28 + 0.08 be 1.24
S6 45.23 +2.06 e 3.19
S7 42.52 + 1.52 de 2.51
S8 23.21 + 0.80 a 2.85
9 33.49 + 0.12 b 2.16
S10 34.23 + 0.48 b 2.32
si1 34.18 + 0.52 b 2.51
s12 32.85 + 1.12 b 2.35
s13 33.85 + 0.86 b 3.71

d: BRAR/NE FRFRIRZERIK 5% BEKF
Note: Different lowercase letters in the table indicate sig-

nificant difference (P <0.05) .
3 ifig

BB AT ORI LB SR PR I 2 Z A
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[DEDREY B2 0 Faks A RN e Vel - S i

4 #ip

i RS AR B A R 2 R S I T,
SRR B B B A it Z R U S i fe K, foe
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