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Changes of the Main Functional Components and Antioxidant Capacity of
Ganoderma lucidum Wine during the Extraction with Ethanol Solution
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(1. Food Science Institute , Zhejiang Academy of Agricultural Sciences, Hangzhou 310021, China;2. College of
Chemistry and Life Sciences, Zhejiang Normal University , Jinhua 321004, China )

Abstract: Ganoderma lucidum powder was extracted by ethanol solution of different concentration
and the changes of the main functional components and antioxidant capacity of Ganoderma lucidum
wine during extraction were studied. The results showed that the content of the total saponin,
polysaccharides and protein were increased with time. The content of total saponin and total
polysaccharides reached the peak at the 35 th day and then was declined slightly,and the content of
total protein was declined after 30 days when it reached the peak. DPPH radical scavenging activity
and ABTS radical scavenging activity reached the peak at the 35 th day. Positive correlation was
found between antioxidant capacity and the content of total saponin,total polysaccharides and total
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protein. The antioxidant capacity and the content of functional components of Ganoderma lucidum

wine varied with the concentration of ethanol solution used to extract Ganoderma lucidum for wine.

The three main functional components could be extracted well with 70% ethanol solution,and the

antioxidant capacity of the wine was the highest. So the best concentration of ethanol solution to

extract Ganoderma lucidum for wine was 70% ,and the best extraction time was about 35 days.

Keywords: Ganoderma lucidum steeping wine,total saponin,total polysaccharides,total protein,

antioxidant
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Change of total saponin content in Ganoderma

lucidum wine during extraction
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23 REARRIBDPELERRERENEL

REPEALZFERBEATT, LFEHEEN .
FUE R BRAE R W AEY L BE A K
VRS OO B R A s, i 3 Al B R
P I I B SE 4, 3 o 2R 2T o 2 P B A R 4 S
W, #E 25~30 d IS BIEAR , Z 5 JHIR TR IR FRER
Iia) F) A2 4 AT A B 22 Y R 2R B A R b,
7 HP 2 1 A R, (E TR R R A
B b B 2 A o i R AT S EOH:
Jo et e R R, RTI4TN R] 0 b i
JoE B o € JEE AR AN A TR, e LA 7007 R i ) e
95 M U2, Th 529 B e Ak . AN ) B2 i iz 4
T, PRLHC v K I 21 1) L A5 AN Ta] % 7K o 1 2 R
P 25 1 2 1 A SR IR T AN ] o BRI ST SR B
R ZWEVE LR A 4R R BE £ 1 AR B 1

TR, Herb L 709% £ B v A B Y 4 R
Ry HEE CBRB B it — P4 &, IRV
A A4 O BT R 70098 15 i i 4 2R 298 o
o R e g, T BE O A D LB RE T 40 L 4R
BB s P 1 T SR A Ml T A A IR R B

35¢

TR %/ (me/mL)
o e
w (=} W =4

SR
-
(=)

o
n

5 10 15 20 25 30 35 40
st &) /d
——52° W, —m—70° 1, ——95 i,
B3 REAEREIBHEEARRERENTL
Fig. 3 Change of total protein content in Ganoderma

lucidum wine during extraction

24 REEZRETIES DPPH-BBREENNTH

DPPH H 1 3& LR R ol o e W g bR
SR PRI PR A RE Ty s, R E R
MR TS T A Y B A AR PR b
T, X DPPH A i 3 19 75 B g 7t e sl R
2 PR 3 S 3 P B T LA A5 A e S Ak
e, M & 4 WA, 3 AR 2% DPPH [ 1 361075 B
AR 5 5 A I R ) 4E KT, 7E 30~35 d 5 B
KA, Z G R R, X Sl h 24 20 EAR
SR MRSy T R R A A — 3, B 4 1]
PLA R A 0 R Z 9 % DPPH [ Fh 3% 19 35 BR
e AT, 700 IR R h R 2 B £
Wi BRI 3 Fh 2 BN A A O R
KL X DPPH H H 5 8 B R e &, 7R IR 4 35
d B, T BR R F 34 (82.720.3) %,
25 REBERRIES ABTS-ERENWTH

ABTS H i 56 3% bk g 7t % i A AL kg i)
febrz—, HEIXTFRZIEMMRS ABTS A H 3
R AE ST B ARG T8/ R 1B 5 AT 3 Fofr R 2
ABTS 58 075 B R AR R AR 00 R s i, 7€ 20
d LUR B sh /N AR FRaka #h  7F 30~35 d J5
TFE T, R EEON R 2 ABTS A o319 i B
fig Sy ASTR] 3 55 109 v i i 1Y) R 2 Bt A AT T
JoT VR BE A O . TR RE 7000 R 4R A R 2 Y

JOURNAL OF FOOD SCIENCE AND BIOTECHNOLOGY Vol.35 No.2 2016



WE R, F . REBRREE P TR0 AR AAAE AR

ABTS A i 5635 BR B Ty ficiit, fE 32 35 d I i BR R
B, ik (80.520.8) %

90
80
70

60

DPPHIF /%

3

50

40

30

5 10 15 2IO 2IS 30 35 40
HFfal/d
—o—52° Jl, —=—70° i, —A—95 ¥,
4 REFRELES DPPH- FHRENNTL
Fig. 4 Change of DPPH radical scavenging activity of

Ganoderma lucidum wine during extraction

ABTSHEFR%/%
B W N ~1 o0
S (=) (==} S (=]

10 15 2I0 2I5 30 35 40
IFl/d
——52° i, —=—70° 1§, ——95 .
5 REBRIZTEDR ABTS-ERENHNTL
Fig. 5 Change of ABTS radical scavenging activity of

W -

Ganoderma lucidum wine during extraction

26 REAMENENEEBFTERSREREMR
XS

RZWMPARRNDRBEAERLPHET £
Bl R BE Z MR SR A R RO AR 3k 2
AU 520W IR FE BT AR R Z WA DPPH A Hi ZE3 Br
5 R R | R R R R R A IR
AASE 5 A B v R AR SR 3 ABTS [
HIFETE BR A S 3 Fp E2E Moy B ik Y 2 g
FHIEAHK  TOOW R SE T3 R Z W5/ DPPH A i FE i
B4 5 RS B R R R AR IR A OGS A2
ot A 9 R R UG A P O R A R A R E IR A O
ABTS H H B EBR A 3 b 2205 M 43 o o 9k 2
KRR 0 3 IR ARG, 95°1 R 2 i R 2 i) DPPH
I 1 BT BR A0 ABTS [ i HEE BR R 5 B 1 Bkt
W BRI A G A B B 5 B &

P e 9 2 3 A E AR OG BV R 3 R R Y
DPPH [ 1274 B ABTS [ H 315 BR 5 Mg
0T VR Sl 2 W Jo e Ak R LSRR R
PIRIEARDG, i, R 20 rh 2 20 E i 3
Fofr 3 T R 0 R R B, O SR (R
PRAGE A T

®2 REBREUENESEFERSREBREBEXRY
Table 2 Correlation coefficient of antioxidant activity of
active

component concentration (mg/mL)

e BRT | BER | AEAR
‘ TRV | TR | R v

Ganoderma lucidum wine and its

- DPPH - 7 5 2 0.893%*  0.942%%  0.658
ABTS - i B % 0.761*%  0.805%  0.727*%
- DPPH - 75 [ % 0.872%%  0.809*  0.779*
ABTS- ¥ bk 2 0.837%F  0.836**  (.885%*
Seoe DPPH - 7 5 % 0.572 0.679 0.793*
ABTS - 5 5k 2 0.649 0.690 0.793*

e FoR P<0.01,* R P<0.05,

| 3 = iz

REWh By B2 W& A 3 A R
P 0 1 J5 S B 49 IV I I i) 19 A2 K T8 o
AT B W0 B EYR B AESE 35 KA IR BIE(E
ZIEWEA TR, BT AR 30 KA A
A, ZJ5 FFR A

RZWH DPPH A i 53 BR R ABTS H i JE
HERRIER 35 RAEABERKE, REWHIA
AR fiE 1 5 R R T R | 2 Tk R R R
P90 5 R 4 5 A A G

T HE P B BIOAS T o A5 2R 20 o 0 90
vk AN TR, Hept L RE AR . 70°70 Rl 4 4
3R EUR 2 b 3 R g M ), AR R 2 T
AALRE IR, ZEAKRE 700 feali B R HE R
2, AR R A 35 d 240

A S0 FH R 2R i i il A R 2 12 4
P BORE . DORRIRBU S0 & H S B iR 3E  DF 5T
T R W AR IR $ A v ) A o A AR Ak R A
KR ZG PR, 0 TF & B IR AR I T
RZEHHE T BISAHE , (F A X 7 2500 0 SRR
WMARGVEN , HILZAG 3 — K A AT M EN R
T (T, T T L 1 RS R AT R, LR A
ATy 5 ik — 25T

RSt HRAZIL 2016 FE B HEE2H




YANG Daogiang,et al: Changes of the Main Functional Components and
RESE ARCH ART'CLE Antioxidant Capacity of Ganoderma lucidum Wine
during the Extraction with Ethanol Solution

S 3R :

[ 1] 38 Ar, S0l 45, R0 25 SR AL AL (D). W me o B2 341, 1999,5(10) :19-21.

QIU Saihong, QIU Ping, HUANG Yuming,et al. A survey of pharmacodynamic study on Lucid ganoderma [J]. Hunan Guiding
Journal of TCMP,1999,5(10):19-21. (in Chinese)

[2] %225 B TA , B, A5, A [R) T 48 75 =R 4% IR 8] %k 572 2 3% 4 1L 4 52w (7. v [ £ FH 7, 2013,32.(4) :38-40.

YUAN Xuejun,CHEN Zhongyin, CHEN Guangzhou,et al. Effect of different drying ways and washing time on active
components of Ganoderma lucidum[J]. Edible Fungi of China,2013,32(4):38-40. (in Chinese)

[3] Yue Q X,Guan S H,Xie F B,et al. Interaction of Ganoderma triterpenes with docetaxel and cisplatin in cytotoxicity against
human carcinoma cells[J]. Chinese Journal of Natural Medicines,2008,6(5):367-371.

[ 4 ] Paterson R R M. Ganoderma a therapeutic fungal biofactory[J]. Phytochemistry,2006,67(18):1985-2001.

[5]YenGC,Wul Y. Antioxidant and radical scavenging properties of extracts from Ganoderma tsugae[J]. Food Chemistry,1999,65
(3):375-379.

[6 ] Smina T P,Mathew J,Janardhanan K K,et al. Antioxidant activity and toxicity profile of total triterpenes isolated from
Ganoderma lucidum (Fr.) P. Karst occurring in South India[J]. Environmental Toxicology and Pharmacology,2011,32(3):
438-446.

[ 7 ] Dudhgaonkar S, Thyagarajan A, Sliva D. Suppression of the inflammatory response by triterpenes isolated from the mushroom
Ganoderma lucidum[J]. International Immunopharmacology,2009,9(11):1272-1280.

[ 81 Iemn, 2530 AL b 45, R 28ROk ACRRPERT 5E[)]. £ 6 5 A W H R 4] , 2013 (1) : 69-74.

YANG Xiaoli, LI Xiang, YE Chuansong, et al. Physicochemical properties of ultrafine Garnoderma lucidum powder [J]. Journal
of Food Science and Biotechnology,2013 (1) :69-74. (in Chinese)

[9] HEA, ESEZ, 5. R2Z 70 W5 & R[], & & FH42,2006,27(12) :837-841.

XIAO Zhijie, WANG Jinjun, LIAN Bin. Actuality of the exploitation and research on production of Ganoderma lucidum[J]. Food
Science,2006,27(12):837-841. (in Chinese)

[10] 1%, E 5 ,2ohfe. H R E BRI T 2 MO B BRI [T, & &R ,2009(10) :69-73.

XU Qianxi, HUANG Yong,PENG Guanghua. Optimization of extraction technology of total saponins from Arenaria kansuensis
maxim by mathematical model[J]. Food Science,2009(10):69-73. (in Chinese)

(1] AR AR, T B, 55 = SR TR AR AL (8306 PR i o3 5 4 22 S P 23 T 0], vh B R 245827 ,2013,3(21) :33-35.

SHI Fengmin, TONG Xiran,DING Zimian,et al. Difference analysis of active components content in different medicinal parts of
three species of Ganoderma lucidum[J]. China Medicine and Pharmacy,2013,3(21):33-35. (in Chinese)

[12] 30 SRARTE , A3k, 45 5 T 3078 1 vk 0 o B A 22 M v 26 1 B A & (D). & A W98 5 91 22,2008 (1) : 115-117.

WANG Wenping,GUO Siyuan, LI Lin, et al. The determination of protein content in polysaccharides from stanuntonia Chinensis
with coomassie brilliant blue method[J]. Food Research and Development,2008(1):115-117. (in Chinese)

[13] Re R, Pellegrini N, Proteggente A, et al. Antioxidant activity applying an improved ABTS radical cation decolorization assay|[J].
Free Radical Biology and Medicine, 1999,26(9):1231-1237.

[14] Luo W,Zhao M,Yang B,et al. Identification of bioactive compounds in Phyllenthus emblica L. fruit and their free radical
scavenging activities[J]. Food Chemistry,2009,114(2):499-504.

[15] 2471y, JelR 20 g A e 2540 M 0 R HOW B A ol 2635 P 58 [D]. s AR R0l K27, 2013.

[16] ¥ 17, T 3R 22 5 w42 Al Ak Kt AR I PEWF 7T [D]. L A8 Al e, 2009.

[17] BRE A, R 2Kk 2 A 5 0 Mk 22 15 10 32 BORNT A0 MR 0 9 S R 2 A A1 [D]. 7 - A8 ma HL Tk 2%, 2010.

(18] JE e Bl Alhi 2= ar B, 45 54230 R0 PR I3 M AT S8 R R (1], RAR 7= i 58 5 JF 42,2008, 19(5) : 917-924.

ZHOU Xuanwei, LIN Juan, LI Qizhang, et al. Study progress on eioactive proteins from Ganoderma spp[J]. Nat Prod Res Dev,
2008,19(5):917-924. (in Chinese)

[19] B, 72 8 iR B0 B S T A AR PERE AT 52 [D]. )M - AR B 3 TR 24, 2010.

[20] o5, M), 72 36 22, 45 S A L (0I5 PR SR BT UL BG PR D], B AR ,2014,35(5) 1 116-118.

SU Wei,ZHAO Li, YUAN Meilan, et al. Evaluation of antioxidant activity of saponin by oxidation-reduction potential[J]. Food
Science,2014,35(5):116-118. (in Chinese)

JOURNAL OF FOOD SCIENCE AND BIOTECHNOLOGY Vol.35 No.2 2016



