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Abstract: In this study, 10 Sanghuang strains were collected and identified, and the fermentation performances (mycelia
biomass, color difference value and total flavonoid content) were analyzed in order to fully utilize Sanghuang resources and
explore the functional activity of its mycelium. Based on the color difference values of mycelium, Pearson correlation
analysis was used to analyze the correlation between the total flavonoid content of mycelium and the color difference value.
Finally, the in vivo antioxidant activity of Sanghuang mycelium was studied. The results showed that, Sanghuang strains

could be roughly divided into three categories: Sanghuangporus vaninii, Sanghuangporus baumii and Inonotus baumii
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according to the observation of mycelia morphology and ITS sequence molecular identification. The biomass range of
liquid fermented mycelium of 10 Sanghuang strains ranged from 4.90 g/L to 12.22 g/L. Among them, the highest total
flavonoid content of mycelium was Sanghuang 2 of substitute cultivation (0.7 g/100 g), followed by Sanghuang 10 of
basswood cultivation (0.45 g/100 g), with the lowest total flavonoid content of Sanghuang 1 of substitute cultivation was
(0.07 g/100 g). Results indicated that the differences in total flavonoid contents of liquid fermented mycelium of Sanghuang
strains could be mainly related to geographical origins and bacterial species, with low correlation with cultivation methods.
Based on Pearson correlation analysis, it was found that the total flavonoid contents of Sanghuang were significantly
negatively correlated with L” values (P<0.01), significantly positively correlated with 5” values (P<0.01), and significantly
negatively correlated with h" values (P<0.05). The functional test results of mice showed that the liquid fermented mycelia
of Sanghuang had good safety, with a promoting effect on the growth performance, and effectively increased the SOD
activity and reduced the MDA content in the serum of mice. Meanwhile, the liquid fermented mycelium obtained from
basswood cultivation could lower the MDA content in the serum of mice more than that obtained mycelium from substitute

cultivation. These results provided important reference for the targeted development and effective utilization of active
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ingredients of Sanghuang mycelium.
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Fig.4 Apparent morphology of freeze-dried mycelia of liquid
fermentation with different Sanghuang strains
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Table 1  Color difference values of freeze-dried fermented mycelium
RSG5 L a b b/a ¢ h
B 75.74+0.68° 2.51+0.33¢ 13.12+0.28f 5.23+0.39° 13.35+0.28¢ 79.16+0.28°
EY) 43.43+0.711 7.98+0.52% 35.56+0.55° 4.46£0.62° 18.770.28° 65.89:0.28¢
%3 63.97£1.02° 5.60+0.20° 15.62+1.24° 2.79+0.49% 19.37+0.28¢ 74.80+0.28°
F4 69.95+0.66" 4.86+0.44" 20.08+0.83¢ 4.13+0.56° 20.66+0.28° 76.39+0.28°
%5 62.36+0.67° 6.06+0.47% 22.14£1.01° 3.65+0.44" 22.96+0.28° 74.69+0.28°
%6 57.50+0.46° 8.76+0.21° 24.07+1.07° 2.75+0.28 23.61+0.28" 69.99+0.28"
7 59.14x1.28% 6.67+0.35¢ 22.19+0.77° 3.33+0.48"™ 23.17+0.28" 73.26+0.28¢
%8 55.13+0.82" 8.04+0.23° 22.47+0.89° 2.79+0.26 23.87+0.28" 70.300.28"
9 49.18+0.55¢ 7.53+0.28° 17.29+0.63¢ 2.30+0.30¢ 18.86=0.28% 66.47+0.28¢
%10 45.33+0.46" 8.09+0.55" 25.67+1.03° 3.17+0.52° 24.53+0.28" 71.86+0.28°
Ty 59.47£1.11° 6.6120.46° 21.82+0.59¢ 3.46+0.45 21.1240.28° 72.28+0.28°

T LIEFR W RE, 0 R B8, 100575 1164 o RN LT ARG, a MIMRIMAT; o' R 30 (U, b MR MR (; b/adom M o SR (Y, Rt
BRI, UK, B ; h'FR (R A, 0°FR R AlLT (5, 45°F R AGAT, 90°F/m B8 {1, 180°F /R4l (f; [ F) A [Fl/NG bl 3Rs 25 5 1. 35 (P<0.05),

FK3~FAlH
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Fig.5 Comparisons of blomass (A) and total flavonoids
contents (B) of mycelia from liquid fermentations
with different Sanghuang strains

TE: ARVNE FRRR 225 7% (P<0.05)

FHE 5(B) A1, AS[R] S8 MR IAA A 82 J5 I B
22 R BB S A AR 25, Hidh & 2 iy R @H
HhEE, N 0.70 g/100 g B 2R (138 s Hik &
10, 2 &8 0.45 g/100 g B 224K (F38), ﬁ{ﬁt
Z& 4 BOETER S, S 0.36 g/100 g B 224k (L) ; HE
3% 8 FIZE O 55 3 PSR 5 LIS EE 6 IS 7, HPAM
Z BN RN B B A TC 25 5 (P>0.05); 52 1 1Y
B BB AR, 1A 0.07 g/100 g B2 (H3) ., i
AT, SRR R 5 P 24 B S & B 22
SRR OB aR AR AT SR AT o BEAT,
GEAHR 1 PSR R PERE 2 R b E
{05 FRAE T ) DL R PR 22 RS 52 (o b 3, SR BH SRS
AU A WA Z 05 B 22 R ML) #5001 RS v HL A B R

5 TRE Y.
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F2 R B AH & 43 B BE B S AR 4 XORT
Y ZJa] E’J%%'rﬁﬁa‘é, ARSI L S P AR (O
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b/a.c". h ﬁ%miﬂ%@%& Y. Yo. Y3, Y, Ysi Y, B
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Table 2 Regression equations and correlation coefficient
of color difference Y on total flavonoid content X

B2 ZHY MR Y e AR FREL
L Y, Y ,=—0.0125X+1.0067 -0.6949
a Y, Y,=0.0417X+0.0044 0.4259
b Y, Y,=0.0237X-0.2361 0.7860
b/a Y, Y ,=0.0280X+0.1832 0.1364
< Y Y=0.0016X+0.2458 0.0318
h* Y, Y=0.0258X+2.1475 -0.5853

22 2 AT, B FAH G R $0-0.6949 0.7860,
—0.5853 W4 X HEII KT 0.5, Kt Y, 5 &R 2

B X Z A S R RAHSC(P<0.01), Y, 5 S 5 ER
T X Z a2 R IEAHSC (P<0.01), Y 5602

B i X Z AR B A DG (P<0.05) . RIS R
B S = AS CEEN R E AR (P<0.01), 5
b H M B IEAAR(P<0.01), 5 h(EHE B EF AL
(P<0.05), Kb, FHEOZEE L7, b7, h'2l /2 2 5 i
BRI

S T R B 000305 3 A YR B 0 T R B (o TR S 3%
W, WAL SR S S b i B T, AN
SN SEHEL IS0, T L H 2 AR HAT SR BTk
AIRAL A B A SRR R T2, ik /s iy
KRB 3 UPLC-MS/MS A6 2] 22 & 22 8%
W23t 49 2G50, FEAHE A
[ S—— == N = = L~ <1 L =0 - )
LGN e =S a7/ ) NN Y L e 7/ [N R e 2E N e S
B, B B R R 2 2 A K 0, A R
Shy s ta, FE R B ey, T U T . AU T L S
SSEF R TR R sl AR/ D, O AP, 257
TR, NI G YRR FSML R A AL G 2
YEH .
24 FRERZLEINEEMAERSH
2.4.1 /pEAEKMRE R 3 THEL AT/ NEREBSE

3 ANFAEERA/N AT AL L ()

Table 3 Changes in body weight of mice in different treatment

groups (g)

415 T W iy TAMERT d FAMs 14 d
25 R IR 39.49+1 .43 39.54+1.20 39.890.49°
V4l 40.52+1.36" 41.9240.53" 41.70+0.58"
F14 40.83+0.37° 41.34+1.06™ 41.56+1.01°
F24 41.98+1.26° 42.49+0.39° 43.20+0.78"
F34 40.77+0.33" 41.67+0.87" 42.03+1.13"
F44 41.55+1.48" 41.89+0.75° 42.20+1.04°
F540 41.13+0.96° 42.56+1.55° 42.14+0.41°
F64H 41.89+1.36° 42.56+0.64° 42.35+0.59°
74 40.66+1.18" 41.48+0.33° 41.79+1.14°
F84] 41.69+1.42° 42.77+1.01° 42.53+0.93°
o4 41.38+0.74° 42.36+0.98° 42.14+0.77°
Z1041 41.83+1.64° 41.65+0.99 42.23+1.22°
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7 d, a5 AR, i C 55 1~10 4/ EUA
B E TN (P<0.05), IR e i i iE 0T ik 7.46%; T
B 14 d, 44K C 5% 1~104/ Nl E B3
=T a3 1A B 4H (P<0.05) , A T d v 19 S T Gk
8.30%, {HAS[R] S A FHLZH 2 [A] 54 /)N FRAA B G (b 251
AR (P>0.05) o 5 LA UL, S8 E 22 AR g F AT/ INER
AR EAA R

242 /PNEIITEIEE NS REBCETE S REEER N
o SHAAEZ b, IR B E G, 2SI RSS2 At
WA R At = A A el s, DRI 2 245 BRI 56 H TR o
M 4 HaT WL, REE SEEG S, 55 1~10 ZH LD I
JUE B L i R U P U RS S 250 Xk B R A 2R
C ¢ a5 0C B3 22 7 (P>0.05) . UiIHR W 2R
XF/NERE RS A T OEE R, B — g e ek, TP
IRIT S

# 4 A[FEAEFRLL/N TSR BOL i B
Table 4 Changes in organ indices of mice in different
treatment groups

251 (%) JHF (%) I8 (%) fiti (%) 5 (%)
ZEXRA 0.57+0.05 6.06£0.56* 0.61+0.37° 0.58+0.03* 1.56+0.14"
VA 0.53£0.01° 5.95£0.40° 0.64+0.24* 0.56£0.07° 1.58+0.09"
FI4 0.54£0.02° 5.84+0.80° 0.60£0.18" 0.62+0.01° 1.60+0.12°
Fo4l 0.56£0.02° 6.09+0.19° 0.60£0.20° 0.57+0.05° 1.62+0.18"
34l 0.52+£0.03° 6.00+£0.50° 0.59+0.26" 0.58+0.02° 1.62+0.07"
A4 0.51£0.01° 5.99+0.85° 0.61£0.17° 0.60+0.05° 1.59+0.10°
5S4 0.54£0.04° 5.94+1.40° 0.63£0.08" 0.58+0.01° 1.62+0.11°
64l 0.55£0.02° 5.96+1.20° 0.62£0.23° 0.59+0.02° 1.58+0.13°
FIH 0.53£0.01° 5.89£0.90° 0.57+0.38" 0.62+£0.04° 1.56+0.08"
84l 0.56£0.01° 5.92+0.72° 0.61£0.16° 0.58+0.06" 1.63+0.04°
o4l 0.54£0.02° 6.14+1.10° 0.58+0.28" 0.61+0.02° 1.55+0.15°
104 0.53£0.04° 5.90+£1.20° 0.59+0.15° 0.59+£0.03" 1.60+0.10°
2.4.3 /NERIMTEEALN K AN K48

RPN S A S A AR T A i B R S, S B0 P 4R
(ROS) FIIH PE R (RNS) 1977 Al 3 LA 19 175 B BE
73, PN T AR AN ZH S iAbiAS), WA e SO

25 AFEACERL /N BRI T AR oK
Table 5 Serum oxidative stress levels of mice in different
treatment groups

Eibll SOD(U/mL)  GSH-Py(U/mL) MDA (nmol/mL)
FEMBA  24.13£2.20° 278.34+59.15° 34.05+1.97°
vedl 37.48+2.31° 289.66+48.79* 23.10+1.59°
144 27.33+2.20% 274.56+36.46° 29.33+1.16™
o4 32.57+1.23° 271.32+24.55° 27.86+0.71°
34 28.18+1.10° 269.42+35.22° 28.86+2.72%
F44q 30.57+1.23% 263.96+44.76° 31.09+1.64
F541 29.1842.10° 268.75+45.21° 30.24+2.44%
Fo4H 25.44+1.38¢ 280.43+44.22° 33.24+1.85°
R4 26.27+0.75% 278.64+43.75° 31.96+2.15%
F84 31.87+2.09° 279.48+52.24° 23.58+2.01°
Fod 34.57£1.01% 278, 17+44.25° 22.11+1.34°
F104 30.57+1.45% 274.58+33.63° 24.86+1.73°

PR I — R ZR Y, AR S0 e I /N B
MLY% AR EA LY E AL B (SOD) | & e H kit & k4
fif (GSH-Px) FITA 1 (MDA ) B & 5 e PP 22 25 1
LLARTE B fir B A BT TN RO, BARZE SNk 5
PR o

AL AL (SOD) &A= WA PN B —Fh it 48
A4 JE g, T XU FNRRAIG A A0 A H 3R 4 At s il
Wi, JTAE M HM& &2 2 45 di i, FENUAR DT S fbad B
A B B AR AR, anEk 5 TR S/ BRULTE SOD
W SIS, 525 (X REAH L, 01, 5% 6 fi
7 I B E 22 5 (P>0.05), BHPA: X e 20 5 Bl
K19 SOD 1% Jy, Hik &5 9. 5 2 M3 8 4/ Bl
7 SOD I J7 38 N i 3 (P<0.05), 43 M4 T
43.27%. 34.98% FIl 32.08%, Vi HH Za o i 4 & I ol 24
AT B T3 E /D BUALTE  SOD 16 175 [RIBT, i 45 4
5 S R P 2244 R T e S A R — B, T
) 5 B TR 22 AR N B AL S X B = LR P SOD 17
HHEAEESS5E-.

N (MDA ) J2& I W LB A A e R F1 i) —
ANEEEFEEL, WnT LA I s A R R .
22 5 s/ NEUNLTS MDA S aRisE 51, 5254
XTRRZHARLL, 2 1. R 3. 4. RS5.F 6 MR 7
It 3 P22 B (P>0.05), Hi4y Fowk 4/ B v
MDA & g BIAS [RRR BE AU RIS, oo BH % e 2l
DI R 2. 2% 8, & 9 FIZk 10 4/NRIMLTE MDA &
I SRR (P<0.05), BiAH SRR K 7 R 221 % 2%
BT AR R EEAS ], FLrpB AR B LU A bk R 3K
A5 1) 32 0 AR R T T 22 A B B R AR /)N BRI v b
MDA .

B WEH S SE Al ( GSH-Px) B UA N 124
T —Fp I 2 A S A S, v LATE R ROS
FI-OH 175 A& 0 NG BT ik S84 4, AR 47 20 Bt IS 245 44 Fn 1
REMYSEREPEDS, 3R 5 SR/INEUMYE GSH-Px 1% J1 A
ZE L, 525 P ot BEZL A0 BH M BRZE A L, SR 1~
10 20 /N B I % GSH-Px 7% J1 JC & 2 Z8 1k ( P>
0.05), X FRHHIZ S50 v 32 B R AR R 19 TR 22 1R I 150 A3
I 3 P T LA SR AL B B 7K A o GSH-Px 15 1 (P>
0.05), M MTAT e EH T S8 B 22 44 m b S b /K P
FERIAETE = SOD 1F J1 FIFEIL MDA & 1=, 1MiXf
PER GSH-Px Wi J1IA W72, 1245 R e e
oA P e S T PR 22 AR T BT M B B SR .
3 ZEip

FHE AR AN S HA KA BRI BT A 2, M H
SHARIE 7 A7 — B e . AR SCER 10 FiAS
(R ) SR B AR, 456 TR 22T S SR oy T 550,
KELCT] 53 R S22 F L (Sanghuangporus vaninii) .
U 3255 L (Sanghuangporus baumii) FIHE LT FLEE
J& (Inonotus baumii) ; I8 i3 AR K 18, K INAS[A) 3235
PRAR K TR REAT e R 2e 5, Horh ORI BRI 3% 2 11
SRR B R e, HOKOR AR A IR B SR 10, TSR 8 I
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FERRE, SOFREEIN S B . /R Re G R

T, MR R IR 240K B R &4k, vl

L /N UM 1 AY SOD 7% J1 FIRE(R MDA &1,
FAB AR 55 LUA R R 55 IS 1Y S5 B R AR R I el 22

PREEBERRAR/IN FRUMLTE P MDA F5 i, XS S i 24
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