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Effect of Twin-screw Extrusion Conditions on Polysaccharide Extraction from Ganoderma lucidum Spore Powder

JIAO Yan-lit, WEN Sheng-nan?, DU Bing*, YANG Gong-ming**
(1. College of Food Science, South China Agricultural University, Guangzhou 510642, China;
2. Guangzhou Meiyi Flavours and Fragrances Co. Ltd., Guangzhou 510642, China)

Abstract : Ganoderma lucidum spore powder was subjected to twin-screw extrusion before polysaccharide extraction. The
effects of material moisture content, screw rotary speed, temperature and feeding speed on the cell wall disruption rate of
Ganoderma lucidum spore and polysaccharide yield were explored. The four process conditions were optimized by orthogonal
array design method as follows: material moisture content 15%, screw rotary speed 223 r/min, temperature 125 “C and feeding
speed 155 g/min. The resulting cell wall disruption rate and polysaccharide yield were 78.6% and 2.219%, respectively, which
were increased to 83.48% and 2.37% after the second twin-screw extrusion.

Key words: Ganoderma lucidum spore; twin-screw extrusion; cell wall disruption; Ganoderma lucidum
polysaccharides
KIS R284.2

SCERFR RS A XY 1002-6630(2011)16-0067-04

2011, Vol. 32, No. 16 67

REZH TR 2 (Ganoderma lucidum)Ze 2 K a3
DR R v s R R R B LIS B BT AR B A
ML, AeE ERRAEM AT, ik Rk RIR, R
RZMTH. REZMIMEAFEMERAT. 2R,
M FERRS L R R RN A e A A S PR T,
IR RAETIRE. DU Piviss. EBREN B .
ok i I 45 77 T A A G R ) B A S Bl A Aok
B REZVRIAWIRN, KR Z LR R 20 F8E
MY —1, ReRRE R A ER, KGR mYae, B
A LA G RE R B ISR RE I, FERN . K
ARG R DU AU I 5 T 1D PR S 1 A0 AT — s R ) R
PPEAD, ZIARNEAERRARREEES, EWFRS
NHEA) T m. PRIREER: R2ZZHOE
Rk i R R AL ) B B R AR — B0, R

R a0 B BE LT . RO TR AN, A

ek HiW: 2010-10-29

ARSI PR T JES ke, T SR 220 B S A AR AR A 1 A L B
WEH, SERZ DT RBON T Kk, fiEEZ
87 Ty BE 18 50 AT SR 1R o R4

FrIEHiRZ RS BEFE L BRI, Wi
ARV R IR OB BOR B, I HOR H T 2
FONMHFEARAL . B e g T, g .
GG D B T 7/ S U i L DU/ DS
FES . BTOISEAE AT, bl e S 2RV, R DA 4 i
(] % 240 H B P9 45 J2 RS SR, P BT AR, R
JRE S PR AT A il KR, T A 40 i
BEQU Mo AL , DU SR G5, Dl BEAT R TR R AE
b, T ELAPRL G e G B SR A5 A, R i A
Ko AR T Z R T & hnbilfE. F
YEMVERT BEME . BN KGR A AU, 3 Y90 i B
TR RE S5 T T2, A TUR 5% e I AR 0] SR 24 AT A

YEF R FEHENN (1987 —), L, WALAF9TAE, WS bR L. E-mail: jiaoyanli0303@163.com
*EEES: BAM950—), 55, #d%, Wil BT mob i AR %4, E-mail: ygm@scau.edu.cn



68 2011, Vol. 32, No. 16

=sSt3
~ DD

il = XLEHAR

BETRAL BEAE 5, SR RZ A7k 2 0.

1 MES5F®
11 MRS RF
REW MAEATHICAERAA, WFAFRZE, T

PRIG M A  IRBRER . Ky Mgl
12 S5 E&

75242 4N ] WAMGIE T RIS SRR TR A
A; BS110S K% T R°F AL # L2 A R TFH IR A
sy HFEMET PR UES AR AR TDL-
5-A BRI G B HL SRS SPI-400
XUBAFFFHHL B Z iR E R A H
1.3 7 v
131 RN TZHE

REW T —~FRIeGE 40 B i)~ 50% T AR S
— 15 R W5 g g B A 3 — 2 Bl EE 1:20 sk A — 80°CHik
£ 1h — 3000r/min 5.0 10min — 35— 052 2 85 &

N
G — I 5 R
132 RZZHRIE

KRR - ZREyk0s,  DUSI A B A brvE S, %

TAaXIH:

LR %=

133 RZM 7 OseR I E
SR L BR VT HOBE A

Al%=—""""—X 100
Y

b AN RZAIFOLRERS Y Dl AR A 58 2 1 1
s on o ORE S SE AR AT K.

2 HR5OW

21 UM R R 290 Tl e s R K

I 400 562 B A1 8000 1% 4148 v 5 W 2245 s
WS AR A RE T S R 2T, AR 1~2 iR

B LA AR, KRB HEBHR AR B R R 2
o7k se s, BORLIA], R LR 25907 40 i B 1 5%
s B 1B B TR S R ZAF R, BT
AN S BT URLATAE 2 Ah, VT2 SRR SE 3 Al T
M. Y T 0 5E S8 AN R R A DL R VE 2 41 iR
BEWE R o A 2AL 2B PRI A v LG H, R
S RE R 2T O S M e, RIEDEW, 25 R m
PRAC TR S R 217 RO A0 MR 45 by Ol S B R, W

BEE. IR, URT R I R R
BRI, A1) TR 5 0 ) s IR

R AT R

A

B1 RZATHRA)MSEBERERT(B) BB (X 400)
Fig.1 Optical microscope photographs of original (A) and extruded
(B) Ganoderma lucidum spores (X 400)
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Fig.2 Scanning electron microscopic photographs of original (A) and
extruded (B) Ganoderma lucidum spores (X 8000)
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Fig.3 Effect of extrusion temperature on cell wall disruption rate of
Ganoderma lucidum spore and polysaccharide yield
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Fig.4 Effects of screw speed on cell wall disruption rate of Ganoderma
lucidum spore and polysaccharide yield
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Fig.5 Effects of feeding rate on cell wall disruption rate of Ganoderma
lucidum spore and polysaccharide yield
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Fig.6 Effects of water content on cell wall disruption rate of
Ganoderma lucidum spore and polysaccharide yield
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Table1 Ls(3*) orthogonal array design for optimizing extraction of
Ganoderma lucidum polysaccharides and corresponding experimental results

WK AKG BB Ci Dbkl s EZ ]
5 FGEM  W/(min)  FEIC O Elgmin) R %  FE %
1 15 179 125 98 76.5 2.16
2 15 223 130 126 78.4 1.97
3 15 268 135 155 73.8 1.75
4 18 179 130 155 77.3 1.94
5 18 223 135 98 69.5 1.63
6 18 268 125 126 78.6 1.97
7 21 179 135 126 67.3 1.58
8 21 223 125 155 76.0 2.20
9 21 268 130 98 80.8 1.89
Ki 76.2 73.7 77.0 75.6
Ko 75.1 74.6 78.8 74.8
Ks 74.7 77.7 70.2 75.7
R 1.5 4.0 8.6 0.9
ks 1.961 1.894 2.110 1.894
ke 1.847 1.931 1.933 1.842
ks 1.891 1.872 1.655 1.962

R’ 0.114 0.122 0.455 0.120
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