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Abstract: Shiitake mushrooms (Lentinus edodes) are highly favored by consumers worldwide and hold a high market share
on the global consumption of mushrooms. The stems of L. edodes are often discarded because of their coarse fiber and poor
taste, resulting in many environmental problems and waste of effective resources. In recent years, growing research interests
in the comprehensive utilization of L. edodes stems have attracted extensive attention. This paper systematically
summarizes the various nutritional components and flavor substances of L. edodes stems, coupling with their hypoglycemic,
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hypolipidemic, antioxidant and antitumor activities. The comprehensive utilization of L. edodes stems in the fields of food,

agriculture and biotechnology are summarized, including utilizations in food ingredients, texture modifiers, flavor

enhancers, culture media substrates, biomass energy materials, and environmental remediation agents, as well as

applications in improving crop traits, postharvest quality enhancement of fruits and vegetables, and functional feed

production. This review aims to provide theoretical basis and reference for the high value utilization of L. edodes stems, as

well as the quality and efficiency improvement of edible mushroom industry and the development of green economy.
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Table 1 Amino acid composition and content

in L. edodes Stems!'!

AHm Fh(g/100 g) AHm & (g/100 g)

AR (Glu) 1.25 RN E 2 (Phe) 0.92
KRAFR(Asp) 0.84 IR (Arg) 0.38

H & i (Gly) 1.34 S (1le) 0.52

SEE IR (Leuw) 0.92 AR (Lys) 0.76

2252 (Ser) 0.72 2H %2 (His ) 0.25

AR (Val) 0.91 1% = (Tyr) 0.51

H &R (Thr) 0.72 AR (Met) 0.30

NEFR(Ala) 0.85 il &R (Pro) 0.47
LR (Cys) 0.03

T iAW T 4 A R R REE A R B (44
0.14 mg/100 g, ZH 0.34 mg/100 g) . 4EAE 2R B, (4274
0.48 mg/100 g, ZHHH 0.64 mg/100 g) | 4t 3 B, (4745
21.31 mg/100 g, Z5HN 22.13 mg/100 g) . 4R C(4=
%% 5.21 mg/100 g, ZERN 7.26 mg/100 g), Hirp 4t 22
B g/ R C & mim s Faas e, ik E
D(Vitamin D, V) J& AMEA: K& & A AT b i) —Ff
HKE I, 4842 F D, (Vitamin D,, Vp,) FigE4 &
D, (Vitamin D5, V) J& Vi FGR M EZEALGL, YIHEVH
SRR, PETEE R R . st LA
T Vo, [AEVE & Vi, B M 0, £ 52 GhEfL
JE RERS B IR LAV, o, AR AN TE Vi, I9TR
BERSRIFBI, ARSI g & TGt & &
HHE Vi, & e, Jufe 7o fb ' s A
Vo BIFEARM, FF R T8 & Vi, MIRIRBE R b
SRS IF Lo B T Bl < A AR TE S CREAR A2 77 Vi,
W i 22 5, G5 IRERI: BT < IR AR £ RO AR
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Fig.1 Volatile compounds in L. edodes stems™”
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22 FHEERRISY) IO I (P<0.05), B5R AT . 7
IR 75 AL B TE] (120 min) WU 5sE SE R A5 7 3,
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AL “ N B SRS — SEPIPE N, 57 A B B
BV, S UVC-LED 4b 3 i i 1a] S5 b it 1
FEIBAR I X BB AR XY 5T, Un: (B)-2-Békis
i (1 0.05 ppb), Bl & &I IR AR (2.25 15), 173
AT B AR R TR A

BB VP 2 W, S e 2 AP 1 B 2 WA R R Yl S v
T2 (P<0.05), 0 T A 300 feli JH XU 3% 2R & AR R
¥4 : UVC-LED 4b B AT fnf 25 48 - SR A Fl A7 - (P<
0.05), ZEEAbFE AT A B REARAS AR PR, L) 1
2 SR Ry AT IR UMR P4 5 T s SR A0 T B AR dE .
2.2 JEEA MR

T 2 AP T B AR 5 K XU B T 4 oA 1 S A ik
iR . SRR . NIV TEEAI A MLRRAS: . TR 2 IR
&2 11.8~19.8 mg/g(T), Hdb, AR &
HrfeE (BRI IR 19 90%) , I @A MR Ik = (5 fif
RECELIR 1Y 90%) o 7 2k AR 19 25 28 S IR 2 B iz v,
B R 8 L % & B (36.18 g/kg, T 1) W B IR T 45 <=
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IT 7 R £ 3 AR BRI AR A 462200 >R
NaOH- 2, FRIFEXT — A RISl L FR B CRLZ 0 | AR
P20 . FEZMT 20 10 LN 22 BEE T 2 k&1,
KB CEE R ETE 0.3 224, HRSRLT 92560
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Tl S5 wos, A2 . AR 28 . AR 2T 2 0%
T HE 1 2L A Z2 WX o3 95 1t 1) > 50300 1 e J
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AR S ARy v R 52 1 R W53, FERR D T4
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P 2 W BRI PR AR S . 2 IR A B 1:4~1:1
Asf, X AR ER I S S P o X P RE S AN 2 1y
MIGEFAT G, T it — 2R N AR s PR AT 4312
1T F BRI AL

25 L, a2 HE-Z2 5 551 n T R DR mlEH
DRI I R A A A 1) R AR B L AR D BB MR s )
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Table 2 Comparison of antioxidant activities

of polysaccharides from L. edodes stems
under different treatments

b A bR VISLIpIRPR W (mg/mL) S5HME B% 30k
FLZSHRIR 2.00 38.68 [33]
rhPERR R 0.53 50.00 [34]
3;%1}%(%1% TR (0 2.00 43.58 [33]
BT 2.50 82.00 [35]
F kR 2. 15k Ak 8.00 57.60 [36]
» rPPETR R 1.77 4136 [34]
fg—%é?ﬂﬁ G HOKIE 2.00 4491 [37]
PRI B AR 4 2.00 58.89 [37]
» rhbEE A R A 1.75 40.00 [34]
A{%g;‘([f;)ﬁ Sevaglii & 1 1.75 2000  [34]
BURT 4 2.50 80.00 [35]
FetipfEfey  (RAPUKEE 2.00 0.62 [37]
(Abs) IR bk 4R 2.00 0.68 [37]
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HEAEFE S DPPH KA 22 vhr, ZRB0H 8 28 19 78
SRam e, Hm P T IA T 3R 2R (A bt D 19
81.5%; FHraEAR Z AR BT A AT M SZ $E S 2ot T
Zgm (R 2), Horp R T4 BT DPPH H i 3LiE
BRI ABTS' [ Hh 3L B2 - i B 3, IN=UET )
PUKRHETT F2Eafb AL A 3k Fe’ ' RIRRE T, 25
AR T 2T A SR T R s 2 LA e G
PE. BRI, FEE B R SRS TS5 H ik
Fegh A BRI N PTRA RS REEEVLH A FEDTA
A B, TR 22 %F HepG2 4R M3 5 16 1E AT ik
0.65 umol QE/100 gP", WS4y ot R HL 45 44y v g 1 58
B o N R RN TR SR 2 ST SN EE B S WS A
3.4 IBREIEM

Al b Z R YT (20E . 2. A
B MEEE), nI 4Bl A RIHLE L FED T EA, 3=
FLPL R I A A BEA MR 30T . o 3
T i A A A RS ST I A A e A 2
£ 1S PEREAE T AR P b T o BrRg A <, HALHI P RE
5 YRS P9 Rz A R (VEGF-A) LA il A 88 i
BHENA K
3.4.1 ZWEERSGY  ZHEEERUST I TEARDUME S
PERAZ O B AT, PT B A IR A0 S B R T S s R 3R
TR & ARSI T 2T MU B9 3 - A 500 K R A AR 22
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S22k (36.1% ) JC b 35 25 5, U8 BH 25 A% A 25 <>
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il 9EE A R IG . AR B RS, #E AR 2P X
HCT116. HT29 &5 8 F B3 A Ja 40 e 3= 19 1 il 32 2y
55.3%~76.1%; 15T )21, ZHEHH Z 85 (125~500 pg/
mL) "] B R S PSS M) ATF4 3RIK, [
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TP 00 N TS 5 38 1% ok 32 i AL i BT s T s 1Y, C-
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HAEIR AR T IR 2 P TR TR
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e A ) BA R RS MU, AT R
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Fig.2 Status of comprehensive utilization of L. edodes stems
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411 EEECRE LR o 2 R IR XU
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ST, S IT & PR ] 2B B IR . A
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Table 3 Development status of L. edodes stems leisure food

A T P 2% ik
AL P W AR TR T, R L [43)
ST A RS L K A A1 5~20%, BT A 23.83% (441
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TS RAPARIDK  RMEHIL AT AR T TR AR BIROMIAG, RN P4 o, JU BRI de)
mbmawmn U, SRR, R s, R, A7 A [47)
A TEAL G R B L _E BN 2548 KB PR SR (21.12%) 52T (AR 50(1.44) 35 [48]

S - B P STHSTE H 11.325%vol, FLA TAROAFR T,

R T R [49]
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TR BT FMIRER A ATDUERS Hr, & B S s
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A ¢ TARAE BE (P75 9 d 5T 1.66 N, AR ALFHZH
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GABA) , X — A=W & Bk 1% S Al FH & 2 AW A= 77
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FIEARIECRHR = T 5 fi5e BRILZ AN, U stmaihs
FEFEL AT DABKTE R 7 ) 1) o el B e as e
AT R R I BT 10 2 1A 7 A e, BRAS A A T
Y b R R T, R, S A R B R
b R 5 /)N BRI Vi OB S A e AR R A I
SEALYIEEITE . R, E RS P g
AR LA o) 25 [ S R T 3R 3%, FRTRisds o3t L F%
AR R TEE IR, IS B A R IR ORI el
FUR BRI it S AT IV E ), UEBH T 8%
BORBAPUEARR ), TN ReTE Y BT &
SR N FHFRAL T AT SRR .
432 AEYIRGelEA R AR YTATAE A A SR TR
FE . R E S T T, e Z A i Rk
o, B FH RN P AR i A s 2 A, A5 H 9 A e
HA & R BN =E & LA, H 23 A Sash
I AR R THEF - Ak B RERE], itk
TE AR A AT A 22 I, g\ A — R e B
FEAR B4 ORL . E BT, A 4 AR AT AR 09 A 4 ik ( Shiitake
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FhHL Z5(0.5 A/g IisF FVB iy 140 F/g, SMB & 99 F/g)
T B T HOGHE R EBAR, C=0/R R L5 & E K (SMB
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AFEIE 2 A Sl G TR, DTS B
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Table 4 Comparison of adsorption and desorption results
of Pb** and Cd** by biological adsorbents prepared
from L. edodes stems

SRET WEEER WEHHR HCURE R SR B%
; (%) (mg/g) (mol/L)  (min)  WEFRR(%) 3CHik
Pb** 92.4 0.47 nd nd nd 2]
cd** 56.9 0.14 nd nd nd
Cd*  41.8~585 nd nd nd nd [73]
Cd®*  350~73.0 0.20 10 120 64.17 [74]
cd*t nd nd 0.1 60 69.00 7]
Pb** nd nd 1.0 90 85.00
cd** nd nd 0.1 60 69.00
24 [76]
Pb nd nd 1.0 90 85.24
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G URIR B . T £ JEURE RN T R S
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Sl e R AT TR L AR, LA Ry bl
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