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A fermentation product of Ganoderma lucidum with skin care benefits
developed by simulating wild habitat stress

LIANG Jia-liang'*>* | LIN Dong-ming',LI Hong-jin'"*

"TYRAN ( Guangzhou) Biotechnology Company Limited ;> Guangdong Engineering Technology Research
Center of Medical Beauty Materials and Efficacy Skin Care Products ,Guangzhou 511400 ,China

Abstract: In order to produce a fermentation production of Ganoderma lucidum with skin care benefits,a liquid fermentation
process of G. lucidum mycelium was designed by simulating the wild habitat stress of G. lucidum. The fermentation process was
divided into two stages, the front stage provided suitable culture conditions for the growth of mycelium, to increase the mycelial
biomass. In the latter segment, the stress factors simulating wild habitat were imposed to G. lucidum mycelium,to promote the
production of polysaccharides and triterpenoids. The productions of G. lucidum polysaccharides and triterpenoids , the superox-
ide anion radical scavenging rate and the glycation inhibition rate were investigated,so as to screen the stress factors. It was
found that three stress factors, which were Lactobacillus plantarum, chitinase and increasing temperature, had significant
effects on increasing the active ingredient content in G. lucidum fermentation products. The crude polysaccharide and triterpe-
noid contents of G. lucidum fermentation product prepared by combining these three stress factors were 8. 16 mg/g and 2. 95
mg/ g, respectively ,and the superoxide anion radical scavenging rate and glycation inhibition rate of its 5% dilution solution
were 81.56% and 56. 11% ,respectively. The skin-occlusive patch test proved that the G. lucidum fermentation product had
no adverse reaction to human skin. The skin efficacy test proved that the G. lucidum fermentation product had anti-aging effect
on human skin,which is manifested in brightening skin tone ,removing yellowing and firming skin.
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0.1% , LKEFIFREE 0.05% , 454 2% B1 0.001% ,
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Table 1

habitat of Ganoderma lucidum

Stress factors simulating the wild

WA

Factor code

TN 5 2%
Application method

IR FAT R T 0. 3% (w/w)
IMAJLT il 0. 1% (w/w)
INAH # RWEEE 0. 1% (w/w)
B REFRUE  30°C FHES = 34 C
AR pH K S 6 2 4

= g O W =
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Table 2 Test protocol for screening stress factors

R TEikivEs iyl SES I
Experiment group code Applied factor
G &
GA A
GB B
GC C
GD D
GE E
GAB A B
GABD AB.D

1.2.5 MEBELFTNTF*x
VOB 24 b, HERATIAL 3 000 1/min B0 30 min,
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PREUEEPEIR B TR 0. 0378 g, HIJK I fif i 45 28 100
mL, HEH ORI 0.5 mL B T A o
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AYJ5 S B 320 nm WO BE L R 30 s R MROK FE L
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Table 3  Chemical model of the saccharification reaction

] FESIRI PBS ZEnil ISR MW RHA TR
C: 7 Sample PBS Collagen Fructose
roup solution(mL)  buffer(mL)  solution( mL) solution( mL)
T, 1 8 1 0
T 1 7 1 1
Cy 0 9 1 0
C 0 8 1 1

TE:C s IR, Co JRRRIANE s T AREM AL, Ty IFERAIR
Note: C is the blank control group, C, is a blank background; 7T is the
sample set, T is the sample background.
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Table 4  Grading criteria for skin reaction to skin occlusive patch test
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PEOIE) , BT A AR AT R U B 48 A
A5



88 KIRF=YIB R 5T K

Vol. 36

2 HERE5HW
2.1 fRIEBMBEF
2.1.1 MR TARZ LN

K1 A £ e 4 R 2k e = W R 2 i
A ME K/ G ZiAH L, GA .GB .GD 41
e s s, HEREAREER (P>
0.05) ;GAB il GABD W &tk G 4, B
BABEWZER(P<0.05), 45 RN A B.D
AR R T R 2 TR 22 ARG L R
AR F— i T N 2 (R A R R A
WEMER.

94

i

_I_

1
¥

1

HHEREEE
Crude polysaccharide content(mg/g)
[=] — [ S} w ES w =)} EN |
1 1 1

é GIA GIB GIC GID GIE G[IXB GAIBD l
Bl REXEFHNESESE
Fig. 1  Crude polysaccharide content of G. lucidum

fermentation product
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Fig. 2 Triterpenoid content of G. lucidum fermentation product
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Fig. 3 Superoxide anion radical scavenging rate of 5%

dilution of G. lucidum fermentation product
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Table 5  Skin-occlusive patch test results

WL [H]

BREN 38 AN [ S5 07 ] B

20 531 Observation Number of people with different levels of response in patch test
Group .
time(h)
0 1 2 3 4
ZiRW 0.5 31 0 1 0 0
Test object
24 31 0 1 0 0
48 32 0 0 0 0
25 N R
Blank control 0-5 32 0 0 0 0
24 0 0 0 0 0
48 0 0 0 0 0

FERA G 7 i HLA e R R SR A R i (4 5E) 1Y
A, ARG 6 S, 5 0 R L, KRk
bETRET 4.71% HEA G2 5% (P <0.05),
FeW R 7 i B A el R TR R B (A ) M RUR .
il RS 5 2 F S, 5 0 JRIAH B, B RR B A 15
T 6.96% HEASIT# 225 (P <0.05) , UL
7 B B e R R (RO BRCR . TSR
W3 6 ~8, VISIA THIFHR A M A MR B BV H 52 B0 32
W R AN, 3 HE R RB A 2 ER 0 )55 6 JA
AR B IR WA G R A AR X
F6 BKBEEMEM(vs,n=12)
Table 6 Skin melanin index(x £s,n =12)

WLZL I ]

Observation time

ROFERE

Melanin index

AL

Rate of change

0 615.87 +24.25 -

2 & 614.98 £26.49 0.14%
4 608.01 £22.23** -1.28%
6 & 612.00 +23.67 20.63%

.50 M, " P <0.05,"*P < 0.01, T,
Note : Compared with week 0, * P < 0.05; " * P < 0.01,the same be-

low.

®7 KB b E(x+s,n=12)
Table 7 Value b” of skin color(x +s,n =12)

WL 1]

Observation time

FRBUE b {6

Value b of skin color

%

Rate of change

0 20.33 +1.59 -

2 J 20.54 £2.05 1.02%
48 20.38 +2.57 0.20%
6 Ji] 19.38 £2. 11~ 4.71%

=8 EREEMM(v+s,n=12)
Table 8 Skin elasticity(x £s,n =12)

WLZR s 1]
Observation time

BRI

Skin elasticity

A

Rate of change

0 49.08 +8.68 -

2 A 52.50 £8.51" 6.86%
4 A 51.54 +6.21 5.01%
6 Ji 53.42+8.26* 8.83%

3 iiREE®
AR SCB AP T (A E S0 e
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