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Composition and Structural Characteristics of
Polysaccharide from Hot Water Extraction of
Auricularia anricila

Hyeon-Min Kim, Won Hur, and Shin-Young Lee*

Department of Bioengineering and Technology, Kangwon National University, Chunchon 200-701, Korea

Abstract A hot-water extract from fruit body of Auricularia auricula was purified by ethanol precipitation and subsequent
dialysis. The polysaccharide showed a typical IR spectrum similar to B-glucan and was composed of glucose and
mannose in a molar ratio of 16.8 : 83.2 indicating that it is a glucomannan. A glucomannan-like polysaccharide
was also identified from Tremella fuciformis. Both of the polysaccahrides showed the presence of acetyl groups
and presented colorimetric responses for B-1,4-glucomannan indicating the acetylated B-glucomannan similar

to the typical polysaccharide found in Aloes.
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A% S 55 HIES WS 1R s 28 9
7+E AR S Zte Ao W, dAE o9 &-&
AT i e JEI e ARl [1.2].
FHZol| oAM= HAlY F FBAES] B-D-glucan= HIE
3} glucurono-xylomannan (GXM), glucomannan 52| 215
O3AE AEe RG-S 7Rk 2 Al 24 3 SR
o] S FXFoZH o] spiA] 35 UEilE
74_£ RHE ek &, Uvel o 3j370] &43-8 Wsfar
FFolu A= T2 9}5}"]7:] W oohet WY S A8
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AHAAE H=F e Qe Aol zﬂxﬁ = SPdsE

]7‘]"’1] A A, 55, BEHIHA, w25 EskE, 9A,
EFgEo] WAl o] HAl T, thkst WAl fele] Al
%01 yRes), B, njE 5o /‘] A= gy 385 9l
t}. 53], 3lE-o] WA (Tremella fuczformis)«] A= ==
ol AlA 3t mIQle R U FARIZE HIdv= 715
o] 1] wj9] 4R Moz & dHA ot o 5
o] ul%- FHoldt & o83l 1HG FF AAZAM=
=, Y9, o%ﬂxd EJ/} TOZ WA, ook AR
= 99 olgsla 9l (4]

e, d=o] WAl FARE S5 WA (duricularia
auricula B== Hirneola auricula)2 |G A T 7, Eo] 29
HAOZ ARt 7] 2ol Al A7s Adusie] dH Jelly
ear fungusZ% 31T} [5]. T2 L2402 toke] &4
7 A& aEeA gol % I JaL, A AAF R de

w¥skal glow, 53], oplog2E o, S, I 5 o}

Ao} Aol A oz BAR STt [6]
A ZHE] T8z glojAe & 2 AR, St
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22X Z4F 2ol ot Mt HAR, aga o EE
o S2lo] M= A WAshs &4l 5, st 852
ol-&¥o] Sk} [7-9].

So] HAlef| sk 1E]te] AFE B HolHAY
ALk g 2HE AR 24 Bk Bal [10]E HISESt
vupe-220] sarcoma 180 YAEE o]Ast & FolwAl F&
9 B35 Al At dlth=s Bal [11], HoHA
Heke F2E0] M@zt 9 11 &3S dARItE B
I [12] & HolHA &3 FE50] 0] JA 2
& Ztethe Hal Fol Slok [13]. H2dle FolwAal 8
FEE0| D=7 (KK-Ay mice)d] S #AaA7 = a3
7} J5% BuEA [14].

SHAITE o} A|7hR] Bo] WAl o]t A Erdel tigh

FE RSO tislole BERE HEo] B, ofe 54
o4 THE WAl MIsh JhH o PeiHl upt o] A
AEe] Barol fs-

B AFME SRol WA RE /15 AFS AT
Qsho 2 B AAH 2 ATH v} gl F5o] w4
o Bge @5FEsel PAsn, A%l WAl g
nlastes AT, B4 W TEH S4S FEFOEH
7154 R8s 12ARS vhasas s
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YA ake] AZ3F SEo] MA
e (FRIAZZHE AlFRE
o} ARSI Ax Alg= #4071 (Hanil Co., HMF-390,
Korea)Z #aj5lo] 2 (100 mesh)3}5F$3 3L, desiccatorol]
A BkslHA] ARl ARSItk

rr ot N

—_—

7]
b
0x
2

E20| M clE (polysaccharide)2| &

S5o] Al e S50 HA AXRETS A8
sl Fig. 1949} o] F=315k &, 1% & (100 mesh)
A& 50 g& S/ 1 L7 B3 28700l Yo g2
AN 95C=E 4A17F &<t 33] 8 F=3Ath F=29S
12,000 x gollA] 205 7+ ¥441%-2] (Super 25K, Hanil Science
Industrial Co., Ltd., Korea)s}3 o™, A5d-8 3HXTF
Z7] (Byela Co., N-N Series, Japan)Z 70CollA] 1/3 A==
T3 o719 FFN 2] 3uiFF ethanol (Dae Jung
Chemical & Metal Co. Ltd, Korea, =% 95%)S 7}3F T
HHE = spatularZ 3] Ao Z7]= gel-like 2L A
t}. of7]el TA] sHle] SRS AIslal 591 v, 54
7AZ (Ilshin Lab. Co., Korea, 0.5 torr, 24 h)3}o] = tfd
(crude polysaccharide) A2 3t} HA, 2o Al
FHEol galsle] 297 T4 (Sigma Co., MMW.C.O. 12,000)

kA, o|E FAAZ3I] AgA| TS (purified polysaccharide)
A5Z AHE3IAY. B AR desiccatord]] HASAA
Aol A-8-slATh
Aurieulariy auricuts (dried fruit hodies)
Grinding (100 mesh)
Powdered fruit hody ( 50 g)
d Water addition (11, 4 C, overnight)
Extraction with hot water (95 G, 4h)
Cooling
Two _| Cenirifugation ( 10,000 Xg, 10 min )
times |
Precipitate Supernatant
‘— Concentration(1/3)

Precipitation with three folds volume of 95% ethanol

Repeatedly cenirifugation

Precipitate
’_ Dssolwed in five folds water

' '

Lyophilisation Dialysis C0 12,000)
‘ Room temperature, overnight

Lyophi]'rsaﬁon

AAFP* (14.3%, wiw)
"AAF-C : crude polysaccharides from fruits body.
AAF-P : purified polysaccharides from fruits body.

Fig. 1. Flow diagram for extraction of polysaccharides from fruit
body of Auricularia auricula.

Superatant

AAF-C* (18,60, wiw)

Td ME 24

ZF o g 24 1 A5 F oS e AT T
sl o] xlo| 25 Allketaitk HF S Phenol-
Sulfuric acid ¥ [15]2-2 #3357 (Spectrophotometer,
Genesis 5, Milton ray, USA)E ©]-8-3} 490 nmol|A<]
4= 379, ST $F2 DNS ] [16]90 o)
HHAGE S 570 nmol|A1e] F3=E S5ttt oW, 22t
o] A & A FFS glucose (Sigma Co.)E ©]-8-3+
B Al Ro IR = e L

T AgEFe] &4 1 A5 Wl RS Lowry [17]
o ofu|:=ik} FEjo] 9] ofulo]= Adtel] o5k &
=S A3 0.5 mLe] AEE 138 8] sl
%7111, ZF el 2.5 mL reagent C (1 mL9] reagent A: 0.5%
cupric sulfate + 1% sodium citrate®} 50 mL<] reagent B: 2%
sodium carbonate + 0.4% sodium hydroxideS E3kek 89)
£ H7Fsl vortexing g ¥, A0l A 10327t X8
o37]ef] 0.25 mLe] 15% Folin-Ciocalteu phenol reagent
(Sigma Co. 30% assay)E A7}t &, vortexingste] &313}
Atk o] EFES Aol 307 WA T, Y EA
(Spectrophotometer, Milton Roy, Genesys 5, USA)E ©]-8-35}]
750 nmelX12] FBEE 4351512, albumin (Sigma Co.)
< o83 BFFAN o ZRE A s Tkt
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% ZEY=dee &4 A5 £ #ls 3 Folin-
Ciocalteu W' [18]°] wel =434 Th 10 mgmL 52
NF FAE AZZ T, AE8Y 50 uLoll 7.5% Na,CO;s
1.5 mL3 7héto] F23] Eskaith. o171l 10% Folin-
Ciocalteu A]2F (Wako Chemical Co.) 1.5 mLE 7}a}e] A&
of| A 30+ &<t WAISkaL -3F A (Spectrophotometer,
Milton Roy, Genesys 5, USA)Z 765 nmoAe] TH=E
=431} F #= RS gallic acid (Kanto Chemical Co.
Inc., Japan)oll &3¢t A4S o] 83ste] 4MEstth

Glucomannan 9] &4 ! Glucomannan®] &
Ebarandu -5 [19]¢] B2l e} S48t =, 400 L
o] ANEE 138 ] il &71aL, 7+ el 4 mL Congo
red (sodium 4,4'-diphenyl-2,2'-diazo-bis-1-naphthalamino-
4-sulonate (Showa Chemicals Inc., Japan) A]2FS- H7}5k &
vortexingdte] E33IT) o] EFES A0l 20487t
W8 & ole] FHEE 540 nmollA SH3IITE o,
glucomannan®] & FANZTSIY A LRol EF o
J (aloe standard polysaccharide)S AF&-3F EFa410 g2
FE T3kt

FAZY B4 AR v #4973 2AHE HPLC
(Bio-LCM Dionex Co.)Z AF&-3to] o3} o] 319
t} &, A& 3 mge 1.5 mL microtube®] ¥ ¥, 2 M
triflouroacetic acid 1 mLE %] 50|31, 100ColA] 443t
&L A 7RSSt $443] monomer sizeE SFRTH
Vacuum distillation FX& o]-8-sto] ullE 2Hds] A|AgH
T o= A5 1| mL S75E Y3 53 o] 8
< 0.2 um PTFE membrane®Z filteringd}>] 10 pg/mL~
100 pg/mL H9] ol =5 5]43}a1 HPLCE A5 Af
2319}, EFEFZ = glucose, mannose 2! fucose (Sigma
Co.)E ARE3FH.2H | column- CarboPac™ PA10, injection
volume 10 pL 25 A2, flow rate 0.9 mL/min®] 2™,
7Z71+= PAD (Pulsed amperometric detector), 7= 8 mM

NaOHE ARE-3}ith

X
S

x|.EI: al

o X

X

I

3

I
HI
A

Ak B-¥ = GPC system (Breeze, Waters, USA)S- A&
o] 42385} T}. Column Waters Ultrahydrogel linear 271,
Ultrahydrogel 500, 250 2 1202 AR&-3F9aL &5+ 25T,
flow rate= 0.8 mL/min®]12.H, &= 0.02N NaNO;
(Merck)Z AHE-3FATE Detection 25 Col| A RI detectorS
AHE-3FSIE}. Column calibration2- pullulan (Shodex standard
P82)9l ZE BAF HEFS BT AT
FT-IR 2HER 24

FT-IR (Fourier transformed infra red) 2~2HEHL A|g
2 mgS 33 KBr discE ZA|3HL 3 cm™ 9] =R
Bio-Rad Model Excaliber (Cambridge, USA) 7|7]& A&

St ASie. G2oll 5 v B B0 WAl TS vl
ET ARZ ARESIRIon, Aol WAl Oge ARt &
I PHo= AR Aste] ARSI (Fig 1 3.

ll
El

A &2l NMR (600 MHz) 2~HEHL 2204 Bruker
Model Avance 600 (Germany) spectrometerS AFE-5}o]
ATk olwl], AlE+= 10 mge 0.7 mL D,OZ 83151992,
g2 EF g 2 o] HA oS HUEF AEE

g,

E=0] wiX Chglel £, B ¥ FuuE

R A% AUA D5 FEES LT AFE

of 2 Th B9 APOH, o) RGO $34F F O
E24 (MWCO = 12,000~14,000 Da.)3}l, SAAZ3}]
1=

2 7 = kel o], & o oF 18.6%,
2 A T 14.8%9] 782 HAlH ol "2 &
24 R, 8901900, i = B el
3, A o] 44 Malgs s 2ug BYRT O
s

=

SHH, S&o] WA CRRE 29 X td 2 FE FA
g9 #99 £ 03, did 9 F ZEus dEgs =
AReE A= Table 13 2o) & U9 g3e = g
(46.27 + 0.56%)E Tt F-24A] oFF (76.47 + 0.90%)°l14
o O ke Bk b ol Seke 717t 16.92 +
0.43 ¥ 8.23 + 0.07%= ozttt wWeta F4 (MWCO;
12,000) 2]l o3l A&} Foluf Thildo] Ao mix]
W AAES BT AT Az Abse 0= o
Z5Ee & ZHES 2 oA 0.92 + 0.04%= ERS
b REAR) ol Me 1.36 + 0.06%2 X thy #3
Ho} o] & S JERSITE web AR gEg e
Aelo] Zohd 8K o SAAskE AL S A
Lo B A 0] EEjsEdite] EAFFo] AREE T4 ujjA)
TAFEFR] 12,000 ool AY g e vl B3|
S P wiEd] Aoz Az7hE ok

Table 1. Composition of extract from fruits body of Auricularia

icul.
auricula (% dry basis)

Total polysaccharide Crude protein Total polyphenol

AAF-C’
AAF-P

46.27 + 0.56 16.92 + 043 0.92 + 0.04
76.47 + 0.90 8.23 £ 0.07 1.36 = 0.06

AAF-C : crude polysaccharide from fruits body of A. auricula.
AAF-P : purified polysaccharide from fruits body of A. auricula.
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Fig. 2. FT-IR spectra of the purified polysaccharides from

Tremella fuciformis (TFF-P) and Auricularia auricula
(AAF-P).

O A B ke o), & ag]e] A AL 0-HY
stretching ATt Al «]SH o] F =0 ‘/PEM:
2] 0342l 3300~3400 cm’ Lo Ae] 73t &5 CH
stretchmg A%o0] goju}= 2900 cm’™ —‘?—E“ﬂ?\ﬂ«] 7}
= M_L carboxyl 717} B9 JEE AL v #EAE=
1630 cm™' 4] T4 JERAITE Carboxyl 7] (©]24)
212l 1500 cml‘:'j-oﬂfﬂwl 4= oY carbon AF
28A9] C=0 AFFFoZ THEE 1700 com’ F22
F7F B2 9] uronic acide] A7} 04]7230”:} [20].
E3), carboxyl 7] frehe] 1730 em' F2olxie) & 9} C-H
9} C-O bending FF°] Yor}= 1000~1100 cm’ 01]/\1«]
743 34e BAE QT v 2ol ALY g
?a_]fﬂ' peak 75 WERRIAL, HWHA O =R o]59] IR &5
E£73€ Bglucan?} 22 HFAQ] 379 Bud 5447
Z Ak [20-22].

Ad
(=3

4
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y

o

Alg 2 F&o] WA b FADE Bio-LCE ZAFSE
3 g chromatogram~ Fig. 3%} %E}

Glucose, mannose & fucose 5°| HZEAck :rL 93] H
£ ¥olr 7] $18) Bio-LC chromatogram “g2] Z+ 32| peak
o] AAE Faled FAFY HlEE YepSleH, 1 Av=
Table 29} Zt}. A|E+ Glucose : mannose = 16.82 : 83.18
© 2 glucomannan®] 5445 H§ow, J&o] WA g
2 Glucose : mannose - fucose = 2.78 : 73.43 : 23.79°
2 Yehstt

Slodki et al [23]°] ©J5FH F&o] MAl t4do] 1,3-mannan
S 7|EAZE 3k xylose2} glucuronic acidE ¥ §sl=
712 A= okl sk

Table. 2. Monosaccharide compositions of polysaccharides from

fruits body of Auricularia auricula and Tremella fuciformis
(%, dry basis)

Glucose Mannose Fucose
AAF-P 16.82 83.18 -
TFF-P 2.78 73.43 23.79

" AAF-P : purified polysaccharide from fruits body of A. auricula.

" TFF-P : purified polysaccharide from fruits body of T. fuciformis.
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Fig. 3. HPLC chromatogram of monosaccharide composition of
polysaccharides. (a) Purified polysaccharides from fruit
body of A. auricula: peak no. 1: glucose, 2: mannose, (b)
Purified polysaccharides from fruit body of T. fuciformis:
peak no. 1: glucose, 2: mannose, 3: fucose.

At o EXiE 2E

Ao
HO

AlB9] A 54 dolr7) ﬁo}‘ﬂ = A Al
ohgat vl BlEo] WAl s GPC systemoﬂ/ﬂ A
oo, 1 A= Fig. 4% ZELE]—.

A8 O3 Afe AZrETH e 37)9] FHEE
Jo] ATt (Fig. 4(a)). 3= RT = 13~20 min. o]
2]9] peak AE shoulderZ &= peak B 1EA} o]
31, & dhh= RT =26~28 min. |4 ¢] T peak C2
AEAF GGt SHATH A 2 C peak= B peakel] HI3]
AR o2 Hojx B peak’} F EAREE 0 2 AZbEIQITh

v a7l BEo] WAl T (Fig. 4(b)S S50] WA=
2] 747t @ o] A2} (peak B) B AEAF B9 (peak C)
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o] F H3o E¥E HYL:

9] Fig. 49] box SHEoll A & 4= e ule} o), TF
A& (pullulan)Z AHE-Ste] FFEF4E 2AJ8)aL peak B
o] EAFS AR 29, A oF £ Mn=
339.4 kDa, Mw = 438.8 kDao|2l11, o] ufje] Eakge
polydispersity = 1.299] THEAM S YERITH WA, 25
o] WAl thd-2 B peak #FojlA Mn = 352.1 kDa, Mw =
455.4 kDa© 2 polydispersity = 1.29°]%t}. wheh Alg9}
3Eo] WAl thde] #Alg 5L ME 22 Zlo= dd
= Ak
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Fig. 4. Gel permeation chromatogram of polysaccharide from
fruit body of Auricularia auricula (a) and Tremella
fuciformis (b).

'H NMR 2HEH SM

S A T AR B el tigk AEES 271 flsh
'H NMR Z~HEBS A1 0H, 71 AvR= Fig. 59 2tk

A} o] MA T 25 'H NMROIAM oE 15
©] 5734 signal (2 ppm W&))S YRS o] opdg
719 &gk &=z wgke] fingerprintZA] 1HE 4 A=
£33 signal (2.00-2.26 ppm)3} 2 A=]3It} [24]. Diehl ¥}
Teichmuller [24]& 'H NMRo] &=l Wz} Alzo] 2
4o FAS Wl BFETRA of signale B2
o}l glucomannandl] t-3-3Fchar 3}t &, I
glucomannan<- 2, 3 S-2 6 |X|ol|A] FEZ o7 ofA s}
H B-1,4 A% mannan & LA JAEH|, ZolHAle L2
ol 9] acethylated glucomannan®} -F-AFSH 5418 H ST,

Aloe polysaccharide
Glucomannan

0.0 ppm

|
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Fig. 5. Comparison of 'H NMR (600 MHz) spectra of Aloe
polysaccharide, the purified polysaccharides from Tremella
fuciformis (TFF-P) and Auricularia auricula (AAF-P).

Ebarandu 5 [19]2 glucomannan®] A3 £13 A==
oA 4143 HjAHS- B 3 b} Ql=d], o] WHS p14
ZA%°] mannan®] 5o]ZQl Wioltk wEbA] o] WPEo R
I FdFS g2 EF s FERTE 5y, 55|
HAL ohde] S SlEo] MAl tdd § wlw, 54
slRon, 11 Av= Fig. 63 2tk

5ol 9 FEolo F thg BT HAlEo] g2 v
I 2& B-1,4-mannan®] 54S zt= Zo® AZHH
o} [25]. S5o] WAl o 2HE] FEAAE TR (1%, wiv)2
glucomannan 32 ¢2o BF Y ¢F 80% T
(1,040~1,070 mg/L)3] ¥HA, 3 E0] WAe] Z-of= oF
50% == (810~840)2 R SEo] t}d9] glucomannan
shgo] oF 1.28) AE o =2 o= Jehth wEbA &
ol WAle] - = thd2 &= Wit o FAKSH
oz o5 thA tFdo gAY Ags 7|t & 3
okl ATE A

2o wgke] g g2of| Higte] fx2A EAlsh=
tdos dFoo] AF, Aok ¢ sPgE folAe F
Qg A52 Bl AHEE AEAwolH [26].

shAIEE 3 o] e] Auf7)zto] Hastn, o]

4
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Lo gFof A9 0.5~1.0%0)] EFste] 1 o] &) AT}
AAT [27].
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5 1000
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Fig. 6. Comparison of glucomannan content for Aloe polysaccharide,
the partially purified polysaccharides from Tremella fuciformis
and Auricularia auricula (concentration : 1% : w/v).

=]

S=o] WA AHAERE 55, e WA 3R
o 28] A TS AUk 14.8% (wiw)] FA S
dReH, 74 QRS F o el 76.47 £ 0.90%, Y
2 o] 823+£0.07% R & 2= Tl 1.36 0.06%
o]tk FT-IR 2=HER ¥4 A}, AP O 54+
Holm, Z50] gl f&o] WA 3 M=E FU F+
peak @S Ho| FERHOZ FAGE Aow A4
HPLCE o83 747 E40lA e &0 Ml e
Glucose : mannose = 16.8 : 83.22 glucomannan®] 5735
H3Ae™, GPC systemol] &J3+ FAFEF B TRE4Hd& 439 kD
% 1.290]1%00E 'NMR 2~HERS A 2}, Fz72
AREE E2o) EF T3 FYS acetylated glucomannan
] peak (2.0 ppm)E YFERHATE HIAFQl F o] HA
x5 peaksS Ko™, F a1 E glucomannan
= A 23, =l FF v oF 80% S HER
Ak WA Al T G2 9} A B-(1-4)-mannan
o] FXE AU o= AZEHIIH.

g 120099 84 5, AAS 12009 12¢ 259
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