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Abstract: [Background] The Chinese medicine Sanghuang contains active components such as
polysaccharides, sterols, triterpenoids, and total phenols, exhibiting exceptional medicinal
values including antioxidant, free radical-scavenging, immune-enhancing, and anti-tumor
properties. Inonotus hispidus is a type of Sanghuang. Currently, there are limited research
reports on the nutrient composition of |. hispidus. [Objective] To explore the nutritional value
and content of active components in |. hispidus. [Methods] The levels of basic nutrients, active
components, and pesticide and heavy metal residues were measured in the golden-colored MS-5
fruiting bodies, black MS-5 fruiting bodies, and golden-colored MS-9 fruiting bodies of
I. hispidus and compared the measured results with those in the fruiting bodies of Ganoderma
lucidum. [Results] The protein content and ash content in the three types of |. hispidus fruiting
bodies increased by 1.96-2.20 times and 3.69-5.66 times compared with that of G. lucidum,
respectively. The fruiting bodies of |. hispidus contained seven essential amino acids required
by the human body. Moreover, the MS-9 (golden) fruiting bodies had the highest level of
essential amino acids, which was 2.28 times and 1.62 times of that in G. lucidum and eggs,
respectively. The content of polysaccharides, total phenols, and total flavonoids in the three
types of I. hispidus fruiting bodies was 1.48—1.56, 3.42-5.70, and 3.67—4.83 times of that in
G. lucidum, respectively. Furthermore, the levels of pesticide and heavy metal residues in
I. hispidus fruiting bodies were below the national standards. [Conclusion] This study
demonstrates that |. hispidus has a remarkable nutritional value and and promising medicinal
value, as well as being safe and environmentally friendly, providing a scientific basis for its
medicinal development.

Keywords: Inonotus hispidus; nutritional analysis; content of active components
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HMESAE I —FAEEAME, THEILE
MBI, ERKATHEZ ke wiRA
e a, FREEReY, BHar, HEBLfL
i (Inonotus  hispidus) i, A A Tk 55 it 28 8 5
z U A, MB L FLH 20 M E R BFoE
AR, (H B RTEAG AT B LR B IR
HIAH SIS o A0S S 50 5 I 48 0 40 B AR A
ELFFLIA MS-5 TSR (A7 A ZERF A A 1)1
MS-5 TR 5 SR A 92 1A SO B 27 LT MS-9
TSR R 2T RS MR A A L 4
Mr, BERSHERME LGRS S ®,
FH B £ LA AL PR 5 i I & g FH B L) 2
12 AR

AR

1.1 M
1.1.1 LI EH

FLELFFLIE MS-9 32K (4 8 T H i &4 B
AERERE EORAE L IR NIk SRS s MS-5 F
TR (EET) (KB 1A) T 7 5 A1 F 6 DX A A
FoRAE DN LYIME RS s MS-5 F SRR
fa) (F 1B-1C)ly MS-5 F3LIR (4 #) LI = 4%
B W AR R 102 TRl TRt
HHEHET.
1.1.2 #EHRE

h's PDA R385 (g/L): T4 2 200.0,

HiZTHE 20.0, 35008 20.0, H 1§ 5.0, KH,PO, 2.0,
MgS0, 1.5, 442 B, 10.0 mg/L.
1.1.3  EZE RTINS

WA R e, M BT AR A R
NFEl e RRZETR AR, LIS &
ARRAF; BETES, FMEREAIRA
Al e LA, B sRAAER) T BT
K-, BEH A FRA AL
1.2 FELEEREFTRSEN

H AR AR O EA T, A HR AR Y
i3, K& ES% GB 5009.3—2016"; K4y
SES% GB 5009.4—2016"%; HEASES %
GB 5009.5—2016"; Hl ZHi&H/ZS% NY/T
1676—2008!"7 ; Kl 4F 4 & & = % GB/T
5009.10—2003"% ;21 3 2 41 B K I 2 B GB
5009.124—2016""",
1.3 ZARKREFNEE
1.3.1 FEEL1F 4 (amino acid score, AAS)

RIL TR VE 4 LA R I 2 115 rp 0 7 S L R
(essential amino acids, EAA)ZH AU IE LS5 A R
Kefelr 4124 (Food and Agriculture Organization of the
United Nations, FAO)/{t 5 T 4= 2H 2] (World Health
Organization, WHO)FE 1 X Hb g5 5%, >k il &5
PR A B FR M E P, S ISR RSP ik,
AAS (%)=[iIFEE ) EAA 5 it (mg/g)/ (FAO/
WHO)BLR 5 AH N EAA i (mg/g)]x100 (1)

1 MS-5 FSEfR  A: MS-5 FRE& )R, B fil C: MS-5 F2R ()5 54 2

Figure 1
(black) in the later stage.

MS-5 fruiting body. A: Prophase MS-5 fruiting body (golden). B and C: MS-5 Fruiting body
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1.3.2  {£F1E43 (chemical score, CS)

38 1 FEI A 1 BT S AR AR % e EDUL P
MEFRNMEPT, SR EEPI a1,
CS (%)=(FEFTiH EAA & me/g)/(hriExs &
9% EAA % & mg/g)x100 )
1.3.3 S| EMBS L B & ¥ (ratio coefficient of
amino acid, RC)

RC SRR EP PO i, il o T Al
HEHEEHAFE EAA X5 822 50 R g R
YRR, LA EAA RER AE i i 2,
RC=H— IR VY- V- Y S SR VE 47 3)
1.3.4 FE S EELIE 2 (essential amino acid
index, EAAT)

o B IR TR B AN AR B R EAA 1Y
FITEDL, BAAL AR AR 15T A 25 007 2 AL R
(1 AAS {ELAY TIP3, 2 Rt 0 S U s
EAAI=
n ( FE AT 2 AR o FE b AT 2 SE TR 2 "

PRUENTT RAFEIR] AR T LR 2

FE b il 2 LR 3 ... *i%ﬂ*%ﬁ%ﬁﬁnj @)
PRUETT IR 3 PRE T 3R

A n AEEST EAA

1.3.5 EFiE# (nutrient index, NI)

AT LA PR =, NIVE & FR 8 0
G R & S R A T A
PEVEAN, S BESCHR[22]09 5 k115
NI=(EAAIXRHI A (15T A 437 1t )/100 (5)
1.4 FEMRT2EHNE

T B 43 B it I A 8 bR R LR HERE R
A 55 (S MDA BR 2 FIHEA TASIN , 4548 A5 I 22 24 B
23K,

1.4.1 RER-BRER AN E 208

WOLRR M A Z WG, 2 W K A B
WA A . R S A RO, B
ELA R R R ISR (AR B (B0 . A — B vk
JEE 66 JEE 1 0T BRI, AN L AE 490 nm T K

R, ilbrEdiZe . BB EERIAES 0.500 g
TE.OE, I 5mL K, JoKOEE 20 mL, &% .
) F A SR B2 30 min, 4 000 r/min 5.0
10 min, 3 F3& o VIIEYIH 80% LR I e IA
4000 r/min B5.0> 10 min, BFITTER A BB,
JIA 20 mL ZE087K , @K 2 he RRBSIH N IR
TR BN RIS , BOR VR IR Ve 5 WA
—HE 50 mL FEifT, 25, HaduE, B
A S WA IR o W 1 mL AR I E WG RE
B ATTR(6), Kih2hE&i.
Z S (mg/g)=(CxNxV)/(Vxm)x0.9x0.001 (6)
Kf: C O MBRUEMZR AT & e (ug); N AH
BAREL VONERBGREAR (mL); Vil e BOR
fH(mL); 0.001 ¥ pug #EH mg; m HEGFR
FAT(g); 0.9 Ay A WEH0 IR A 1 SR MH RS IE R4
1.4.2 BHEBE-KIERZENERZDE

ERAREATRZ R H =ik R 5 &
RN I RAE 560 nm T A W ICRAE 19 1)
JoT o D AN ) e B ) SR R PR Vi IS VREE 550 nm
PIWEAE , DAMROGEE R e by . FPICR IR & i+t
WA BRI VERR I ZE . O R S5 B R R AR
0.500 g, fINAJC/K Z % 20 mL, 7E 45 °CHE A )
2150 W 25X 30 min, 8 000 r/min Z5.[> 10 min,
B S0 mL A, B W, MK R
BRI, KRR S PR — R R A R,
2830 8 A5 I P AR T R RE VR o W 1 mL A
IR, DA RE, AR Z R A= (7)1
B
S A (mg/g)=(CXNxV,x0.001)/(Vexm)  (7)
Ko CoMARUERR R AFRE M A B (pg)s N
MREREAEE Ve R BORSAT (mL); Vs Rl
FERGR A (mL); m NFE AR E E(g).
1.43 BFEE-KCEENE =GR SE

W 5 AN ] v B2 1) 55 38051 IR A ME % TR 7E
546 nm WOGAE, FIFEPRAEMZ . FREBUBRFE
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ai 0.500 0 g B R4 N, TEA SR INJCK LBz
25mL, 7E 45 °CHA T4 150 W 25X 45 min,
8 000 r/min Z§.L> 10 min, 355 iR P8 50 mL
P, B B, IMATOK SRk,
HEFTHRE 30 min, AL EERAE, A1 2 THRBUR
FFEZ B 1.0 mL S ARRATE 546 nm MIASROGRE,
DIBRIERZRFN A 3(8) I3 =l B H§ e 1 o
= K8 B B (mg/g)=(CxNxV)/(Vexm) — (8)
K. CHMIRHE LA & (ng); N
RFERAEEL; Ve R BOR S AR (mL) s Vs I
FEBE E(mL); m AR E R (g).
1.4.4 {EHRERLL B ENE BB

fEAR (Folin & Ciocalteu’s phenol, FC)is
M52 R AR RN, RN ™ YITER e I
KA RN BUAAE 0.200 0 g, IMAZEIRK
10 mL, 100 °CH#/KIEIRIE 30 min, RA1E, &
gy, ouk, WUEM. WHEW, A 1 mLFC ik
FIFN 3 mL 7.5% Na,COs M, 4% 10 mL, ¥
WRAEZ T A, W E B AE 765 nm T IOLEE,
PR EM LA AT, RS2 S
M B (mg/g)=(CxNxV)/(V,xm)x0.001  (9)
K. C AMRHEIMEESR 2B IS E(@g); N
RFERAEEL; Ve M EEBOR S AT (mL) 5 V, Al
SEWOR R (mL); 0.001 4% pg 2k mg; mKy
FE SR EE T (2)
1.4.5 FEERE\EEL XN E SR

AR S RIS YIRS, TE
510 nm W& BL S WA o AR EE BT
X} BB VA VRAE 510 nm BIWOGIE, ZhilbniEhZe .
B 0.200 g 4L, MILA 10 mL 60% 2. F ] 7 $2 B
2, BH, R, IR . U
T 10 mL A, feREHIVEPRIE £
B 5 B R A O BE L R ol 2 AN AR
NEwap Rl re
T & 1 (mg/g)=(CxNxV)/(Vexm)x0.001  (10)

Krf: CHMIRHERML AR ZB S & (ug); N
FFERAEEL; Ve M EEBOR S AT (mL) 5 V, Al
EBE R (mL); 0.001 K pg #8 K mg; mKy
FE SR T (2)
1.5 RAGZKBSEEREEN

H AR BRI O 2 B LA S AR 1A
W FSEARIZ IR GB 5009.12—20172%; &
RIS BRI 288 GB 5009.11—2014%4; 4%
ERAEIIZIE GB 5009.15—2014%; MOR AT
LR SRR IS IR GB 5009.17—20141261; 42}
B B G 2 BE SRR [27-28]
1.6 ZitatiE

SR P V- B AR i 25K o SR
it SPSS 13.0 B T AR AL, BRI R T 2547
MR ik 2 22 57 )7 (least significant difference,
LSD)Z F HL#, P<0.05 FK/RNIEAER FE2ER,
R it 24 X

2 HERE5M

21 FEEENEFRS
21,1 EBR
B ORA YN T S AL, RN
PR G E2ZEE SR s . BRI E SRR,
HAPHEAR S TEN 13%-46%, 5K, &%
EYMESE, EFRMNES. AFE 1 aTH, H
BLSLIE MS-9 TEUR(E8) . MS-5 TSR (%
T)M MS-5 FSLRCRE) I E A& =5 3N
27.70%.26.70% .24.75%, 15 T R 2 (12.60%),
SRR 2R 2,20, 2.12 F1 1.96 4.
2.1.2 MZHE
ZWRE—RE R RARRK T FIEY ARZE
R, ZHEAWRARE. A ELE
FRENSP), B 1 AL, MS-5 FERiR(ER)
55 MS-9 F SR (4 ¥ AR 22 W 5 1 i 2k 2
5, #Bm T MS-5 TR (E ), 41518 MS-5 F
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Table 1  Test results of routine nutrition components

HE B 53 RE MS-5 FIRCRE) MS-5 FIAR(EH) MS-9 F k(G #H)

Detection component Ganoder ma MS-5 fruiting body ~ MS-5 fruiting body MS-9 fruiting body
lucidum (black) (golden) (golden)

[ Protein (%) 12.60+0.01d 24.75+0.01¢ 26.70+0.19b 27.70+0.01a

HLZB# Crude polysaccharide (g/100 g) 3.38+0.14a 2.99+0.07b 2.53+0.31c 2.80+0.12b

HMLEF4E Coarse fiber (%) 46.86+0.08a 26.13+0.00b 19.94+0.04¢ 17.04+0.12d

WAy Ash (%) 2.2240.07¢ 12.48+0.23a 8.20+0.08b 8.30+£0.04b

7K Water (%) 10.51£0.01a 9.72+0.01b 8.20+0.13¢ 7.90+0.04d

] — K A% 2 O AS TR /N 2R 3R 25 57 .35 (P<0.05)

The different lowercase letters of the same detection component indicate significant difference (P<0.05).

ARG FDRY 118 580 111 £5. =FH B fL
WA Z SR TR 2, RS
BJE MS-5 FIARGEEDM 1.13 5. MS-9 F5E
R (GBI 1.24% MS-5 T S24R (4 1) 1.33 15,
2.1.3 FALFH

i B £ 2 S AE AR 8 P R T o] Y
FEE A | Bl K LA B S B0 I ey e AN B0,
BT PR NRE SR . TS A PR S 0 1Y)
hag, W AKREREZ —. SHENE
GREELYE, HPREE R B R,
FELET 2 BB 015 — o At B T WL Ji 2 27 4 1) & i
SRR L LR, RLER 4B A i BRI
3 MS-5 TSR (ER) (26.13%) MS-5 TS (4 )
(19.94%) . MS-9 FSAR(L ) (17.04%) (& 1).
R M YE 7 5 (46.86%)iL = T 3 FHLE4FAL
TR, LB LR L AT G 5 R
MS-5 TS (SR 1.79 1%, HLEF 4 & B S ik i1
MS-9 F SR (4 Y 2.35 £ -

2.14 %

BHMTE S ZME TR, 0 HTEN
MAEATE 237%4.5%, Gt EiRRE e
P ICHLER B e Ky, FER TCHLER I Ak
Y, K& DR LA e
JEOCE SR MS-5 FSLRR) K& i m A
12.48%, MS-5 T 324K (4 #)F MS-9 F 5214k (4
EORIKAY S840 N 8.20%F1 8.30%, Joii#

G ). AN, REZ B 5 (2.22%) %
T 3 FHLBLALIA, K& sim i MS-5 1
LB ERZM 5.66 15, K& ERIKH
MS-5 FAR (G )RR 21 3.69 1. AT UL,
BAARSTHEFEENY LR, BEHTA
TR BT 5 IR A O U 3R o K T B die i 1 MS-5
TR A REERBRAR, ARRARA
BEA BB PG LAY R e
FOR o G S RREAREA K,
2.1.5 K%

KAEEREAREXEENNEZ —,
5 FH A K A R R b i R Y i
1o FBEHEDRRFI A, Fhh . FgE . G5
B K o S BB, A AD R 5 [ R
P T f BT 5 7 R T s [ A R
WIS EWT, B LSRR KA 10 5 K
EIVAKT 30%, MOBREENALT 20%2, ik 1
Fis, 3 M BAALE S KEBET 20%, M
REBEAR N MS-9 TSR (4 #) (7.90%) .
MS-5 TSR (4 BD) (8.20%). MS-5 T-LiK(ME)
(9.72%) . — iRl BLFFL IR T S B K 4K
TRZE/KE10.51%),
22 EBRERREFEN

B R RS BB TR, FA
PR RIERR, NATE A E F R L R 55
J& . VAZRRE S m e i, 3% 2 Bdla 2
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Table 2 Amino acid content of different fruiting body (g/100 g)

RIE=R- 73 RZ

Detection of amino acids Ganoderma  MS-5 fruiting

MS-5 TSR (R)

MS-5 FIR(4 ) MS-9 Pk EHEAD
MS-5 fruiting body MS-9 fruiting body Egg white

(g/100 g) lucidum body (black) (golden) (golden)

KL R Asp 0.90+0.01a 1.68+0.04b 2.08+0.04c¢ 2.16+0.03d 1.21
FHE R Thr* 0.56+0.01a 0.88+0.02b 1.04+0.02¢ 1.10+0.02d 0.59
24 %% Ser 0.49+0.01a 0.87+0.02b 1.08+0.02¢ 1.15+0.02d 0.91
HKHEMR Glu 0.81+0.02a 2.7240.11b 3.23+0.07¢ 3.83+0.07d 1.59
H % Gly 0.48+0.00a 0.82+0.01b 0.96+0.02¢ 1.04+0.02d 0.39
NI Ala 0.59£0.01a 1.02+0.02b 1.39£0.03¢ 1.45+0.04d 0.66
AR Val* 0.56+0.00a 0.90+0.01b 1.10£0.02¢ 1.20+0.02d 0.64
EH R Met* 0.06+0.01¢ 0.1140.00b 0.17+0.01a 0.11+0.01b 0.33
FEEIR Te* 0.5240.02¢ 0.82+0.03b 1.11£0.08a 1.08+0.02a 0.65
SR Leu* 0.73+0.01a 1.26+0.02b 1.60+0.03¢ 1.72+0.02d 1.05
s E R Tyr 0.24+0.01a 0.38+0.00b 0.53+0.00¢c 0.57+0.00d 0.50
KNRMR Phe* 0.45+0.02a 0.7240.02b 0.93+0.01¢c 0.99+0.02d 0.65
Hi R Lys* 0.39+0.01a 0.79+0.01b 1.2040.04c¢ 1.25+0.01d 0.85
HE R His 0.18+0.03¢ 0.50+0.02b 0.67+0.02a 0.47+0.01b 0.27
AR Arg 0.39+0.00a 0.97+0.00b 1.47+0.04¢ 1.62+0.02d 0.74
fiti &R Pro 0.63+0.02a 2.00+0.05b 2.38+0.03¢ 2.65+0.05d 0.34
HN R R+ Z M2 (Phe+Tyr)  0.70+0.02d 1.10£0.01¢c 1.45+0.01b 1.56+0.01a -
EAA 3.51+0.06d 5.85+0.07¢ 7.67+0.07b 8.02+0.10a 4.93
NEAA 4.47+0.03d  10.58+0.25¢ 13.25+0.07b 14.36+0.25a 7.11
TAA 7.98+0.09d  16.44+0.31c¢ 20.92+0.12b 22.38+0.34a 12.04

(7] — A B 73 B AN ) /N R 3R 22 57 2 (P<0.05) 5 *:

Mot TAA: BRI E; — REREL

TRMM; EAA: DFEIER AR NEAA: JEAF RN

The different lowercase letters of the same detection component indicate significant difference (P<0.05); *: Essential amino acids;

EAA: Essential amino acids; NEAA: Non-essential amino acids; TAA: Total amino acids; —: This value is not mentioned.

B, 3 P BA LA & A ML TER 7 P 550,
WETRZ2(3.51 g/100 g), Hr, MS-9 7524k (4
AT R LIRS i e(8.02 g/100 ), JE97E 1Y
1.62 £, RZH) 228 ff; MS-5 FLIAR& ) UT
FHEIR 51 (7.67 g/100 g)Fll MS-5 1SR R )T
SR 7 :(5.85 /100 @)/ A& R Z 1) 1.04 £5H01
1.37 fi%.

BEAk, 3 P B LR FLE B 45 B IR & N
R TFRE, HEARR T EN S AR 5 it
HRAMRE 3 PR B AL & B s A LR ,
R A RAAETR . 4R KA QTR 2 Sk
G P R R, A 2R AT U T E
PR IIRYT , RAG R W] LA F O i 48 590 1)

BITHPY, MS-9 F K (4 W) A AR
(3.83 g/100 g)FIRAZAMR(2.16 /100 g)F 1Y
o MS-9 FELR(4 ). MS-5 F3k(R)
FIMS-5 F LR (4 3O A 2R & o e R 2
B 4.73, 1.41 F11.19 fi5; MS-9 F3LA (4.
MS-5 TS (BR)F MS-5 TSR (48R &
RS e R 29 2.40, 1.29 1 1.03 fi5.

ARV AAS 29 & Py rh S 0h 75
MR F =5 WHO BXS FAO UL . 24
FIETRIT A BE HL S 100 Z0E800N, BEIAE S,
LR T 2 B IR 5 TP 0B o e R 2 A
L, EFR AR 8P A e AL T
FFERR I 5w SR EXG AR iR s R
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A, AR B8 Bl O 2 I R Ak 25 1
CS. CS{EMFEIT 100, 55 hrifEx 8 8 A
%‘iﬁ[ﬂ—n]o

H %2 3 A1, 7 AAS 404, MS-5 F52
B4z WHO BEA FAO By s FE Rk
N TR TR (88.64) . 5w 22 (82.67) . RINZ
FR-+1H 24 1R (80.60) s MS-5 TS24 (4 B )IK UK g 5
LA TR (103.57) . RN 2 R + 19 2112 (98.88) . 75
2R (97.64); MS-9 TR (G FOMKIK IR
R+ 1% 2 B2 (102.61) . 7124 1R(99.26). F L2 IR
(97.44), £ CS PEorH, MS-5 TSR (R
AT s 9 X B R AR K A R A IR Ol A TR

(75.44) . N E TR+ ER(63.33), AR
(61.24); MS-5 F SZAA (4 )RR N I A R

*®3 TEHEERFOFNE

(83.09) . ZRN MR+ =R (77.69) . 55 2R
(76.72) 5 MS-9 F SZAK (4 #) MK IR N 95 A TR
(84.47). KN AR+ AR (80.62) . 752 R Al
SEEBR(72.18) . REH AAS 1 CS W4,
ZAMR(110.90.94.38)1 0= T 3 R B4 LI T
TR, FmA R SOR N AR AR S MS-5
TSR (G T MS-9 TSR (4 3 Y PE 4 45 1
TEEWZES . BIEME, 3 MHELILER
HEMR . RN AR AR . o2 R 3 Fha it
BRI/, BEAK | MS-5 PSR (SR PE 43 s A1
F A4k 2 P B LT FLE T 5204
SEER LA 240 RC, 8 3 A b 75 LR
1) AAS 5 A s 2 LR 1Y AAS BPF-IBE H
{8, 79 311% S BT 2 B R F-At7 14 STk /2

Table 3  Fruiting body protein evaluation table

WA Tk IR INETR AR HHIR SRR RHER AN RN
Scoring  Fruiting body Thr Val Met Ile Leu Ti% 2 R
method Phe and Tyr
BIM R Ganodermalucidum  110.90+1.58a 89.15+0.48a 13.05+2.84b 102.76+3.06a 82.96+1.63b 100.47+3.24a
iy MS-5 TR (E) 88.64+2.77c 72.80+0.92d 12.85+0.16b  82.67+3.94b 72.51+0.71c  80.60+1.49b
Amino MS-5 fruiting body (black)

acid score MS-5 -5 (4: %) 97.64+1.28b 82.33£1.88c 17.71+0.67a 103.57+6.88a 85.60£2.00b  98.88+1.12a

(AAS) MS-5 fruiting body (golden)
MS-9 TR (4 H) 99.26+1.55b 86.61£1.23b  11.11£0.82b  97.44+1.78a 88.68£0.88a 102.61+0.79a
MS-9 fruiting body (golden)
fb2F3E4y R 2 Ganoderma lucidum 94.38+1.34a 67.54+0.37a  8.01£1.74b  76.12+2.27a 67.52+1.33b  78.94+2.54a
Chemical MS-5 FS2iK(8) 75.44+2 36¢ 55.15£0.70d  7.89£0.10b  61.24+2.92b 59.02+0.58¢c  63.33+1.17b
score (CS) MS-5 fruiting body (black)
MS-5 TR (4 H) 83.09+1.09b 62.37+1.42¢c 10.87+0.4la  76.72+£5.09a 69.68+1.63b  77.69+0.88a
MS-5 fruiting body (golden)
MS-9 TR (4 H) 84.47£1.32b 65.6240.93b  6.82+0.51b  72.18+1.32a 72.18+0.72a  80.62+0.62a
MS-9 fruiting body (golden)
I L R2 Ganoderma lucidum 1.5140.00a 1.21+0.01a  0.1840.04bc  1.39+0.02a 1.13+0.0lc 1.28+0.02a
AR MS-5 TSR 1.42+£0.02b 1.17£0.01b  0.21£0.00ab  1.33+0.04a 1.16£0.02ab  1.22+0.01b
Ratio MS-5 fruiting body (black)
coefficient MS-5 5L {4 (4 #7) 1.30£0.02c  1.10£0.03c  0.24+£0.01a  1.38£0.09a 1.14+0.03bc  1.23+0.01b
of amino  MS-5 fruiting body (golden)
acid (RC) MS-9 T-5Zfk (4 ) 1.33£0.01c  1.16£0.00b  0.15+0.01c  1.30+0.0l1a 1.19+0.01a 1.28+0.01a

MS-9 fruiting body (golden)
RT3 5 1 R SIS [F) /NG B 28 53 1. 25 (P<0.05)

In each scoring method, different lowercase letters within the same column indicate significant differences (P<0.05).
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M RCH e 1A, (T 2 R W
B AR, RC A /N S IE R 1) - 1 i
25, EMRWEER . BdnRMIER3), R2H 3 Fl
FH B A7 LA 7 S A 1 B o 22 R B o B R
5 AAS PEATE5 IR —E DU SRR 2 R Y
BT 1 DA SR B 554K R, MS-9 F SR (42 #5)
(0.15), R2(0.18). MS-5 FLAR(E) (0.21).
MS-5 T3k (4: #) (0.24).

EAAI M{E5 100 22 BR800, BLRARE S 5
FRUERR 1Y EAA ZHSOBRARBL, 25 1 A% S i 1 e
I, [RIFEHL, NI{ESUSE, EFRMERRE. H
FATH, REM 3 P BLFLE FEK EAAT
SHERARIKIK A MS-5 PR (4 8) . MS-9 F
TR E)MAZ (LR EMEER). MS-5 F5E
KB, [, MS-5 FEME(EHE) (71.25))
BAAT I 5 TR 2 0 B CF-2%) (68.8)%1 . XL ff
4 (68.0) P45 WA R . £E NI PF4r, R2
F1 3 P B4 AL A F AR P43 25 S S K U2
MS-5 TSR (42 #) A MS-9 T-524K (42 #) \MS-5
TEARER), RE,

&4 TSLIF EAAL. NI
Table 4 Evaluation of EAAI and NI of fruiting
body

PSS Wil AR EIRARE
Evaluation subject =28 Nutrient
Essential index (NI)
amino acid
index (EAAI)
R % Ganoderma lucidum 66.22+1.02b  8.34+0.13c
MS-5 FSLARCR) 57.74£1.08c  14.29+0.16b
MS-5 fruiting body (black)
MS-5 TSI (4 #) 71.25£0.69a  19.03+0.19a
MS-5 fruiting body (golden)
MS-9 T R4 #) 67.46£1.37b 18.69+0.39a

MS-9 fruiting body (golden)

[FIZ A [6) /NG B3R 22 57 1 25 (P<0.05)

Different lowercase letters in the same column indicate
significant difference (P<0.05).

23 E£YNEMYIRSEMNNERR
231 ZHEEE

ZHEEE R R By, B B
R U RN Z I aEILE L . Bibb
L RS RS, RE SRR
GHEENZHE, BHMRZNEHNEMZ
WAy R B BIRTIRBERS, SR 2N
ZHE . BRI Z RN, Ik s PR,
3P B FRAEN 2GRS TR,
Hrp, ZWE&RR&ENZE MS-5 TEKEH)
(40.06 mg/g), &R ZZHiEHEM(25.60 mg/g)
) 1.56 fi; 208 RRAUN MS-5 F3XRCE)
(37.95 mg/g), WikF| T RZZHEE M 1.48 £%,
Ah, 3 RSkl RN E T H2
(3.57%)°H AL 75 (2.10%)° 7
232 =HEREBEEESH

H A2 & B KA 50 000 A ib&4,
Horh 2 R BA BN . biafk . iREZ
P, BHE 2 AR . i A = aEtt,
% 5 BdErT O, 3 Rl B LR FLE 32K B
= R S B HE AR O MS-9
TR (4 ) (4.97 mg/g Fl 6.36 mg/g). MS-5
TR (4 TE) (4.02 mg/g Fil 491 mg/g). MS-5
TR () (3.65 mg/g Fl 4.45 mg/g). —FilE
FLBA TSR il | i R FS ) B T
R 2(8.51 mg/g Fl 9.76 mg/g), HhEREmEmN
MS-9 F-S2A (4 T B S = R =0 P K e o Fe 4
AR MS-5 FSARCR)F SRR 1.36 1570 1.43 £ .
233 EEBMAMBRERSENH

ZE ARG Y REENRBIEMAFZ
—, FERHEPIRAACH T . R Ay
T AR EL 72 50 A AR 2 T AR =40,
XY AT PR LRE T, BT BN
BEIMAR . R IOBE /R Y, s B 3 Fh
MBS SIS RS R SR TR
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Table 5 Scale of active components in fruiting bodies
R X 52 LR VAN M= = AR B SR T
Testing subject Unit Polysaccharides Total triterpenes Triterpenes Total phenols  Total

and sterols flavonoids
RZ mg/g  25.60+0.70c 8.51+0.08a 9.76+0.11a 7.70+0.10d 5.08+0.09d
Ganoder ma lucidum % 2.56£0.07 0.85£0.01 0.98+0.01 0.77+0.01 0.5120.01
MS-5 FLIR () mglg  37.95+£0.35b 3.65+0.13d 4.45+0.21d 12.85+0.45¢ 6.69+0.21¢c
MS-5 fruiting body (black) % 3.80+0.04 0.37+0.01 0.44+0.21 1.2840.05 0.67+0.02
MS-5 T IR (4 H) mglg  40.06+1.62a 4.02+0.18¢ 4.91+0.11¢c 37.64+2.18b  22.01+0.18b
MS-5 fruiting body (golden) % 4.01+0.16 0.40+0.02 0.49+0.01 3.76+0.22 2.20+0.02
MS-9 TR (4 #) mg/g  39.83+0.9 ab 4.97+0.31b 6.360.10b 43.89+1.33a  24.55+0.29a
MS-9 fruiting body (golden) % 3.98+0.09 0.5040.03 0.64+0.01 4.39+0.13 2.46+0.03

B/ ING FhE R 22 5 1 3 (P<0.05); mg/g: B v S0 IR & 2 /0 v JE0d M i oy

Different lowercase letters in the same column indicate significant differences (P<0.05); mg/g: Content of an active ingredient

per gram of fruiting bodies.

2o KRR MS-9 FELik(4 ), HEam&EE
REZ(7.70 mg/g)ft) 5.70 5, BEMSEERE
(5.08 mg/g)Y 4.83 f%; I HL LS 13 02 i 5 )

PR B 1 2 6 40 R R B 2R LA & i R I
) MS-5 TS (B) (12.85 mg/g 1 6.69 mg/g)
) 3.42 {55 F01 3.67 1 .
24 RAGZBBEECREREE

B AR 2558 B8 DL R &R 15 e e
FAR LA — REZ A, BB &
WML REESH O, GESEN
Mg e, 3 PR B 41 FL B 7SS AR N T d
TCRMK, . MENSTEYEAMTERE
At e bR s RN 3 FOHL B LT FL B TSR R
R BRI T GB 2763—2021, HrhS/Ass.
T | RO | ISR RAG P (R 6).
R 2k R0 3 Aot B AR FL B 7 SL R A 25 5%
BY5ESEGRERMR, FAEZmE, 6
LA, AL

3 WREER

MBSy ER, EEYREE.
LA, LB LR A5 1 BB TS A TR A,

2 S U S ML B R AL T - SR T AR AL

FEIOY AT A AT — XL B LT AL
AL AT ORI, 2R — IR F AR A s

3,3'-3 B L [6-[2-(3,4- AR LM BE]-4- 52
FL 2H- Mt I -2- il ] (3,3’-methylene-bis[6-(3,4-
dihydroxystyryl)-4-hydroxy-2H-pyran-2-one], MBP),
W1 T DAL ELFLA R H MBP (195, FFHI5
1 E MBP 1755 AR 40 HepG2 20 ML 7= X
F ST FTAL B 27 AL R 2 R R E T R I
P4k 3 MDA-MB-231 4 s, & IR 2 K
HA B RSV o b ik
ET AL - IO P A5 403 0 S AL A8 0 1) /)
A2, KM EBALE LIRS — &
MG 2 B IE AN SE AL 4 00 0 A o A AR
NTAREE A Z 00| BB SR 0 | SR S0 S i A
FEW R TARAE TR LSO 2 5, K
B3 AN TR FROETE L . S, 2hE. =
i o B A FiRdRIE 25X B LR AL
BRI B T, DA B S0 5
SR A TGE . HLBLLHERTE,
Xof B 3R o s A L W R A A, A g T
FLBLFFLBAAE R o . B2 2548 T & A .
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Table 6 Pesticide residues and heavy metal residues scale

Lo} RZ MS-5 F SRR

MS-5 F 5K (4 15)

MS-9 T (EE) BRI/ Pk

Detection Ganoderma MS-5 fruiting MS-5 fruiting body ~ MS-9 fruiting body  Zjix K5k A KR &
component lucidum body (black) (golden) (golden) Limit of contaminants in food*/
(mg/kg) Maximum residue limits for
pesticides in food**
7k Hg <0.05 <0.5 <0.05 <0.05 0.1%
#% Pb <0.05 <0.5 <0.05 <0.05 0.5%
i As <0.05 0.57 0.5 <0.05 0.5%
B Cd <0.05 <0.5 <0.05 <0.05 0.2*
AN/N/NHCH - - AAG H ARA A H 0.05%*
Not checked out ~ Not checked out Not checked out
% DDT - — EN h EN oA EN G 0.05%*
Not checked out Not checked out Not checked out
TR - A A i EN ioais A A i 0.2%%*
Dichlorvos Not checked out Not checked out Not checked out
HAEE - 0.008 5 0.005 2 0.005 6 S¥*
Chlorothalonil
TR A4 TR - EN G E N oA EN G 0.2%%
Deltamethrin Not checked out Not checked out Not checked out

*, A s P RGNS IR GB 2762—202203; . A R 2 BE IR A 2 IR GB 2763—20211;

—: R

*: The detection of contaminants in food shall refer to GB 2762—2022 National Standard for Food Safety*?; **: Maximum
residue limits for pesticides in food shall be determined in accordance with GB 2763—2021 National Standard for Food

Safety[42]; -

AWFFEEN R 3 FiML B LT FL A T I H MR
B, EARE . WS, UKEEEAM
REFRBIFRMIIE, IFSRZ TN fEH
MU b, 3 MR BAF LA MK T
HiETRZ, HhEARS ER&EN MS-9
TSR (A B AR A e dR R 1 MS-5 TSR (2R
I3dE R 2R 2.20 5 F1 5.66 55 IR Z, M
B LRK T S Ik, e R, EE
J RN A R, 3 P BALHNE R
B B T B TR & M T R 2 DL Y R
O R 2SR 1 i . MASIFSE f EAAT 5 NI
TE SRR A, MS-9 T2 (4 #)F1 MS-5 F
SR (G ) R B BT SR B = T MS-5 1S5 1A
(B, g5 REW, HEALE LA RGNE
FUE, JeHAEE A i K EE BT R
2o Ihh, HALKEER S 50T ARR i

: No detection was performed.

MFPREXSE M, AR AR 18 SR

FEWEVERU I E T, RATRBL 3 i E4F
FLIR L RBR T =G S EEAh, 20, S DL
NS A R T R 2 FEAE MS-9 FaLik
(4¥5), 20 . R AR B G 5 B e R
i 1.56, 5.70., 4.83 fi. L4, MS-9 FLAK(4
BY) . MS-5 TSR (4 87 10 6 193 AR 4 % A 1
FEBoH WA E, PR ESILEN BE S
o T eSS (341 me/g) . P4
(33.3 mg/g). AFMIE(Q27.7 mg/g)EM; WS
FH4E(0.107%) A 45(0.102%) . 4 £ 15(0.175%)
FIFE45(0.155%) ) Z WM B AL F 224
RS2 —, XSO A, MET
W22 R 20, A B 2T L T S AR 2 0 4%
) 875 FH DR 4 O

i bk, HEFAWERNMESHE S
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WY, NHEEAN ., K. AR EE
FEPE R S TR 2. BKIME, MS-9 F
SR (4B MS-5 PSR (4B B H HUE IR
W ATETE R B T MS-5 TSR (B). B4,

ARSI AR I, MS-5 74 K E R RO %R
J& MS-5 SR (4 180 e B 78 k7 S AR () A i
PRS2 ARBIF ST HEN 5 MS-5 T2 iR (B )™ A 1Y
HHBORE SRS REA . HEBREERE
AHE . Bik . PR SR YTERERY 2
6 0 S PV ML 21 L R A - B 3R A A Rk
ittt A Migm T RARN 7 E, Ik
AL R R HA RIFIPTALRE )1 . JREETIRA
BB LRREREA A FFREN . A5
AR BT FLE 25 B A S 1 PSR BRI
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