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Abstract:; Light is one of the environmental factors for the growth and development of higher fungi, which plays a significant
role in the regulation of physiological cycle, morphogenesis and synthesis of metabolites. Advances of recent researches on the

effects of light quality, light intensity and photoperiod on the growth of mycelia and the development of fruit body were

summarized in this review paper.The effects and mechanism of light stimuli on the growth and development of higher fungi were

also discussed. However, it still remains to be further studied on elaborating the light induction mechanism.

Key words: higher fungi;light; growth and development; photoinduction mechanism

FE S TS255.1 XEkFRIZAD : A
doi:10. 13386/j. issn1002 —0306. 2017. 21. 063

12 S B TR ) Th A R T SR ey — 2R I
B EEA S MR R EREE R 2
JHE N TSR R TR, W HRT A BRI &,
2 B A RN 2 0 L B A R A BB A AR
RGBS T /NSO B LT e b A
FRASEAR 55 Ko T A R MR A% 1 22 o0 A7 7 19 J=)
T S B e S5 L LB AL AR 291k B REAL (B vEAL
JEAEAR B A= 77, T AR U H A= W~ R R T AR Y
TR, A5 BRI SR P T FIER T 1

SRS HE A K AT IR E T2
—  AREFP SIS S B R X G FR R & 5, SR T
WFRAEIRA R Z GE, HAT ) LA 5 b 2 B4 L
LAY AR P SR B EAT S IR YR 45, T JLAEAH SCHIESY
B Z SR UE T w, O Hal v St LED
( Light Emitting Diode) 5] A K W FHIR #M T £ S R,
JCUR TGN AE RO BB BB . B R BFTE A B
¢TGBT O s AN JE Y X A R AR KR B RS
Wi, 55 AMIFIE N B U 23T ST 2 ) T Y

W5 H#7:2017-03-03

X E 47 5:1002-0306(2017)21-0324-06

SRR AR T i 55 B0 N E IR A K O BEd Sl AR
KEREBEHOCH SO, & Fi2: & I — 25652 4k
B SR T R2E S RIAFER, B S5 TKF
AR DG AR 5 18 % v A5 5 S Al 9 22 52 Ko 9l 1% s
P4, DA B K 40 Bk 2 b g 3 v 4F L Y Tl fB A
PR ARSI TG G I S I X e A L
KR E W2 LA K OG5 S HLE iRt 3 R .
1 SEEERNEEMFENE

— A B A AR, TCk AT EVE,
BB T JH A ik i AR S B AR BT 5 3R AR TR
22T S, R IR 8 ' A D A5 8 R T A i BE
PTG RS I v A L DA E T SR B
P JBE 7 S AR Y R % D], Colavolpe 45
ANETER T 612850 )8 B ( Gymnopilus pampeanus ) Ji
ST A B Sk 22— T A B TR B 24 7E R
MRS TR BRI AT 2R 4, (B 58 4 BRI A — 8 e A A T 1
2244, — 8 BT C X B 43 e A5 TR I 22 4R KOl
PEFEVEFH , (E e 52 5 ' B3 TR 22 5 17 B 22 K3 15 7 6t

EER N THEIE(1994-) , &, L BT R 7 @ A5 A S H K, E-mail : majestywyy@ 163.com,,
« BIEE: L Z K (1965-), 8,1+, 2448, A5 @ : B A #H#H K, E-mail : aiminma@ mail.hzau.edu.cn,

E£WmH: B aAH#AFALA A (30771502)

324 517 mm



@%:M#‘fil

t®a &

i, 28 T HOECET G TT LIS B 2208 il it , I 5% i) 5
I B T IR A, 2R R AE X 2010 AR RLRTA G
G DGR GTEIHXT B B AR R R B 12 R Y A 2
WEFEUEAT T 23R,

BFFEN BLNOGIBT DGR L O'G FE I 45 T T i — 25 TR
AHIEFE, X0 WL & 85 R, a0 7 4 ( Plewrotus
ostreatus ) ) | FF %% ( Lentinula edodes )" | 4 %1 4%
( Flammulina velutipes )" | A B ( Auricularia
75 1 %% ( Pleurotous eryngi )™ | R %

lucidum )™ | W H BL ( Cordyceps
millitaris) " SEBERT T RIS, BF ST A BUAN [7) 1) ' I 2%
X ARF RS FEEWWAERREET A ARNFE N,
17 X [/ — v 45 L T 51 A K o B 1 52 T L A A
=5t
2 ABMNEEEEAEKZFHNMN
21 XFEMBEEREKABTHXM
2,11 BZZARRTY] Wu A5 & BLLL G RN G T LU
EAT 75 B 22 (9 A A N I T A5 S R T 1 L 4T
T A% OG5 AN X &5 BR 1 ( Sparassis crispa)
W 22 LT RS2, 25 TR 224K SR 29 R IR S
FE, R IRLL O B 22 48 K s A R, B X I R
TR RS AR o AR A5 A BILEE G AT RS 4%
A R T R B 22 4R A= G, 28016 A Sie R F 5
HAER™ o T AR o 52 50 S A e A T R SR
WS R Z W 2 AR AR KB, (B RS 55 T
LRI A MNE S CAL B S5 F A L M S A
RILFHWECAL P R 2 T 22 AR, B A 15 FR I T 22 1 3
KR AR o T G 2040 ) A T AR B 3 4
TR R 2 R R

LED JGU5 2 —Fh 2 SR [ 25 ¥ G IR, 3 6 R
JCIRAE R RSB TR T OGIR AT A Y, SE
SR, B SR R T vz Ml T e AR T 0 A R S R
T BRI, I LED [ BRI 14 F 4 1 24 LA
RGN A AT PR, 7T L1 25 B 22 X 16 Jo 1) f0 /3 J%
B FAMEARRI LED 6B T -2 7 22 A= < 1Y 3
BEWARAGE], Se 5 0T - 2040 B o gfn B iR
[N S R

SCIBAN FE M B 22 ) AR B3R BE, T HL AR 2 52 T
W22 E IR RN E . AR YOG AL R 2 5 224K
Xif T8 A AR I A B ( superoxide dismutase , SOD) i3
AL & i ( catalase, CAT) | i & AL ¥ i ( peroxidase,
POD ) BT P4 DA K Y P IS W —3 — £ R (indole—3 —acetic
acid , TAA ) 7K -3 Zh A8 (b AT 25 A [ S 2 ik o,
JCIRXTHR S R 2 22 = ali RS A &, R
WY ISP K s A s 00 0 R 2 20 S B A W AR
PRI S SRR S B H R R 22 R 2 N &
A A DG AR PR, JEHR WG B CE R T
KA NEE . S Kojima 45 %K BRI SZ 0
ST B o R 22 LU E R BA KW R Z 2 LR
if 200 RO ZE R
212 FIARR OGBS T RAANIES A
B, (EPK N 720 nm @GR SR, 4 TR 0] H-
( Pleurotus citrinopileatus ) [ A= 1) 30 F0 F= 0 e e 2

auricula) 2]

( Ganoderma

Vol.38,No.21,2017

PN I A3 L SIS BOTIE T 4151 (628 nm) SRy fifd 75
SR R RETE RN 2 T o B 0 Bl O i Y . B R
FHHE & 240 A PURP B 15 WA FLRUAT BE 5T, Of ik
SEAREE RN B ARG IR, 25 R R ILTE HOG R H ARG IR
WM F , 41 4 ( Pleurotus djamor) Ji. 3% HY W B [8]
L ERE T IR H 2, il AR, A UL ST A
RGN | A A SR A (= A= E T e R S N (A i 9
REP SRR g A R LT B L GG T R
EHA —E AR HEVE T, (H W D6 TSt iy 42 34
Fegg B P (B RS AR BT ST 45 SR W LED 5%
' BEXT T i H B S A e P A B I 1 AR 2R RN A )

fEp™
PR 6 B TIPS 0 4
JEREHY LED SR BT, % BUHOE RO DR Bk

Hi AR SIE A AR ARG, I B R R, HR e R
Jang 55 FIHE 1 (4% L W SR L 40 S PO A i TR S 19
LED JR &G LIS 57 45 7 SE R B 1, R AN
[ 2H G PR G G XT - 2 TS24 TR 35 19 230 €4, , T A7 19
e AN N N N O et S N R Y Sz D= 1 S R N i N )
s, Hrp s B LED IR A 602 T 4 R 15 i i 43
JEIR o A R 3R S R R, LED 6RO I
BT R s ( Hypsizygus mammoreus ) 1) 155 BE A A= )
R HAYEAEBR ™  Baek S5 RP A LED
FTACPRAEAR B b AR 0 3 i 2 B 3 32 e T BR O R
7 WA R S, ELUWR TR 2 SR AR, (E A e Fn g e,
KOG A K 45 B 35 LU AE LT AT A28 (kT ' i
(e TSR Sl I e = = 2 S U S 1]
e

SCR L R T AR E TR B A . WO
) T e R R TR B R RN AR A
SR ge4s R R WIHE B 8O0 BSR4 TR L 7 S iy
SOD VP4 i 35 i F W Y6 e I, CAT 3R PRIk A BH B 2=
51, POD 3G PEFR B HY BBk 22 59 s 7€ LED #O0OG IR A4
TR DR SRR E S T ARG, IR H
TS AN SZRE N, MR O 2 A R 2
S0 Jang SFERIY T WELREELLVURD LED SO A
it 75 I BLIE il - SE R3S L 22 A R & 2 S LT
EARTEPERY SZ A, B 7 IR 58 B A R T A g e
TE AN S A4 2R S B D16 B, A 5™ 8 R 3R 4 o A R
DL 5 B, SO R IE Y . Wu SR 0F 5T & LA
S E AT IR B R ), MR vh o Kk g, B R
ZHEE S, L LED #G N 3T IR E R RN £
B i die s . Jang AR BLLE LED WG IS 19 B
i %% ( Hypsizygus marmoreus ) ¥~ S92 A4 PN 22 A [H B L
Z Wy & o A T3 n, Xt B i B E B s 0 A
B

DG BT 23 5 ) ey A5 LB B 22 RN T SR AR KR
B L ELZEE ST E TSRS R, AR A R A
—MOCRIE G RS FARERWAERKET. NEITY
120 S5 EL A 1 8 DG BT AN (8], A — ol v 45 L oA AN 8] B
WY BiE GBS AH A o
22 XREEVNSEFEEEKAEHFMN
22,1 HLZARRI IS YOG IR R T )

(201765218 329



I@%tﬂ%&

Science and Technology of Food Industry

AR SR R S PR A RN . BR VS US AE L T S 6
A B EE Y YE R TE 100 lux Bsh X g o 5 9 22 4 K 19
IHRIVE % A B S, e L8 50 lux (1956 18 5 52 HE
SR 24 IAE BETE % T 52 AR I 5 2 9286 o B TE ]
2100 Bl Y S AN [R] R i T TR ) 5 BR R B 24, B 25 O
FEST (I N , B 22 A K B )N, PR 22 K
BEB G R, YA ] 300 lux KB, 2 5 &
WU/ e DR 22 4 3 AR 153 B Y5 24 R UK T I 45
E7% 5,200 lux NG,

222 FUHMKE HETIEEEENE, ARMA
) 1 A LB R G IR I TR SR BN . AN R DG58 - 2%
TR 5 A B (0, L ELASS, DRAWE A9 R BE T B2 e P | 3 oFn
TR R A AR T A 7 TS A A K
WFFZEARIFE . A o S A 3 ol |
7 IR R T AIOC R EE S 130~160 lux, 1Mij 2
PEIREEIN R 100 lux )5 B 58 B8 A5 R T 75 fifu 245 5K
WHE K RE . B ESY AR Rl E
B, AN RIS IR 58 B X 21 V-3 F SL i A ROk B 2
Ko AT HEME 5544, BEom G RE (15 .40 W) gEfdi4T
P2z B HH R P B, PR AR T (HL A Y RS
FEARSERE NN (60 100 W) , £T 515 T~ SR B (0 X IT IR A%
Lt TR, 18 W Y LED AT 7= A= 14 a5 5 24 R
200 lux, 5 40 W fy H 6,7 A8 24, 77 3 2 db B B
(Cordyceps militaris ) F SEAA 2B 1 P 77 09 ' #1384 7E
P Wu SRR T AR B 22 R KRR IR L T 92
PR = ARG FE Y B OIG HE G R X i H B SR = R
AP R AR I TR BRI a R & B B
257 (1750 £250) lux SEHE, ZHE & B w7554~
AR ERUE R =, D 4.06 ¢ T EE/ AN 86.83% ;45
T-(1250 £250) lux JEHE, HEREE R SR iE .
23 XAPMNEEEEEKAZENID

A HEAE AR AR D T BER A,
BATRATE % A8 I T Ah ok 135 1) A4 2 75t o7
1 EIR e NSy W ES [N B NSO A NI A R R
't e JEI D o v A B PR 2 R K R B Al T S AR
LK BT ST,

T & B, FH LED SGUE R] R R 5 55 3%, B 45 0 4
SRy HRE 12 h, M6 12 h 0] 4R $F 55 B 4k ( Pleurotus
geesteranus ) B 22 4= 4, B8 $& 755 X G 9 1k 22 #k
R A A5 0 R AR E . Glukhova %5 % 31 FH
0.4 W/m’ ) LED 45 1 min/d W8 F4E w2, Hok:
Py vl LIRS 50% ~100% , 2R 7 4 i Tolv Ak A= 7=
DA R R R 2 R BIE T A A IR S AR AL A
PEAE T LAY L Siwulxki 25 ¥R ST G 50 A E U PY
Tl SP- 28 b A A R R SE AR 2 (PR 5 09 ELAR L TRAW
AR IR RE ) B 52, 45 S & IAE 500~700 lux 1
FEHR T, FF R T 14 h fOCIEAT LIAS B A 5
WA RATE S5 28 LR, B REA T H 65
Fh 30 min £151G(56 lux) 885G (43 lux) BEGTE5 S 5
FIE R, 1 h #5516 (180 lux) FEGHE S A KNG 45
KT 24P 10 min 2151 (56 lux) REGHA 5 R 3L
JE % ,30 min #551 (180 lux) FRGFAE R AR K WIRM G, 4
HE S EIRIE RS A 15~25 em, iZ 7 Al LIRS s B

326 017zmom

tREE

A Y P B URIR 2 R TS R A SR

£ b, O BR RS A L 00 2R B TR RS A
FACUR =4 ) AR B2, SE B A= 7 v ] AR 4 5 5 BT Y
FhIEXT G IR SEHRADE AT & B, S35,
WA Sy fe AR sk S DM B B 5T B BT 2 7E E A
243, Oguntoyinbo A=) 5 3 T — F SMA ( Speaking
Mushroom Approach) Z& St , 12 £ GEKF 5% Bk W I 31 14y JK
B AE ( Grifola frondosa ) A=) Ha A Sy 45 1l 2 H0% 6 IR
S SAT R HEAL T . SMA BEAT DU R AN [H] B9 PREL,
REAR P I AR AL 119 52 B 5 SR 25 77 DU A A 8] 9 0 B 4%
Fo IZRGLRER R R AL 77 &, AR A I
TARRYR, HETME I B, AAZ I H BT
J AR .
3 BEHEEXESVHINKRR
31 g(ZHEEAMANR

i S5 L PR A RS2 DI 2O IRdE I AR
Sk, SR EDCZIRE N R H T 2 m RIS R
FHARBEHRIE , AL Sl B E T —E Skl

AU AT IE A N — B 207 Tl R RS2 R
PR LT RE BT 5, B 30 T 4 2fe DR 3 L B 114 D16 2 W
HISCZARBFFE AT T 258 . H AT & BRI EZ AR E 1
AMBR T KK JK £ B ( Newrospora crassa) W i 632 AR 55
FH White Collar—1( WC—1) #1 White Collar—2( WC-2)
A IRI R T, HC At 6 5T 19 32 A4 2 1 R AR R B UL A 4R
i, Yang S 505 A AC s EE R BT oh 43 5 5
FEAS 3] Oswe—1 FERFN Crwe—1 KL, 2856 18 R34
Oswc—1 mRNA Fl Cmwec—1 mRNA )35 5 B &
F, 0] W, Oswe—1 mRNA F1 Cmwe—1 mRNA [1) 335 &
O FIHAER . Yang #EW Oswe—1 8 H B A F4 5%
OS5I LOV ( Light, Oxygen , or Voltage ) 2% 4 1§,
PAS( Per— Arnt— Sim ) £5#4 3 F1 £ 48 ( Zinc Finger) 4%
e, Cmwe—1 £ (1 HAG LOV (PAS Fil GATA BY [ 4¢
S, HAR G P R GE R R 2D E T
Oswe—1 F1 Cmawe—1 #SJ2 WCZ AR IR o RS i
HUB Crmwe—1 BEPH, 2278 )8, TSR TE |, 7 18 5 4
K, 288 RN R R S R T R RE, SSRGS
W £, Cmawe—1 PR R BEFAIR A G 45 I BE
ZARE A AL, EAINUERA T Cmwe—1 28 A 2 P8 717 I 1
N SR B B 1) R B i B S s

Terashima 2517 M JK 25 52 4> ( Coprinus cinereus )
T REAS B dsel BRPA, T Dstl 25 AL S 1175
FLMR ,2 4~ PAS S5ty hk, 2 DSt B4, 1 M BRoE
YA G = AR A | DR s 45 1, Hidp 1
A~ PAS 28544y 38k AR L 25 2 B0 ) 5 6 2 AR BRI I 2 A
1, LOV FBAHML, JEBA T dsel 20K 35 W <P v (19 15 Y6 52
AR A FL ], Kuratani 55 DA7E B B BR 88 R 2R K9 K
5 PRSI AT MR v S [ AS B dsr2 BE PR I 2 A5 1
FEEHEAE 1 DRENS G HRREE TR
(flavin adenine dinucleotide , FAD) [ 454435 , 3 H sk
A B L MARAS FoR UL, D 40 i s
FCRSZHLHIFURLRE PRI 5 o WC-1 Fil WC-2 Z 54
FLRVEAPLG R AR . T — 28 iy 5T 2 S B
WC—1 Fit WC—-2 52454y i) 0 5% PR 1 [ s A2 W D682



t®a &

ML Dst2 & 1 I9VEH

Sano %7467”1 S Ja DN T P e A B Le. phrA I
phrB F:H, Le. PHRA & 1 222 R &£, 1 4
LOV (PAS A) 547381 2 4~ PAS 45418 ( PAS B #
PAS C),5 WC-1 [A]7J7. PHRB 15 1 4~ PAS %544
WAT 1 D PHEGEAR T, 5 WC-2 [F#, Le.phrA TE
T EARTE W 25 A B T B o, HLAE R R T
AR B 5, 53 ANEE JC I BB T §4 SR KT L
FREE RS FREE R 5, BN P A% SR K LR B AR R R
HL YK ST B phrB VB T35 2k 8 2 PR B 1Y )5 3 7 X
B, 5@ 3 AR A GST mib & & B D0 R £ R (GST -
pulldown) 7871 PHRB 5 PHRA A9y PAS B Fl1( 5% ) PAS
C 5 BREE I L 5 W), D675 S UL B BT A TR 22
1A A i 2R AN phrB 13234, 3R W] PHRB (K81 5'C RE A
I EIREE RS . X TR 5G5S 6 1A 24 (0 5%
a2,

Ohm 45 % B 24 %48 1 ( Schizophyllum commune) 3
HEH we—1 Fl we-2 [RIPFE YRR, B BT i Lo 5L K]
AT S2AR T 1 A M b5 1F 24 48 1 32 B 22 A kiR
FEE e
3.2 EFRETHIFE

FERIAEAE R EOGRE S5 F T 40 4 A 5 0 i 7
T PR 22 T 00, 10 T TR 22 T TR S R R (A
7 R 22 1 RNA R 3% 55520 1 )7 ( RNA - Seq ) 3 AR B
FEOCE T A i TR 22 5% (0 3ok A vh A SR R Rk AR
16, B BRI P RIA N 22 R IR S A T,
{255 WD—40 . Jumonji . MADS— box . MYB . DEAD — box
FIl GATA SEGEJ0 5% 2 10 75 4 T 22 A0 4 R 5% 68,
PB4 PR 22 5% 000 T 4 TR 22 R RS S R R FR
PR 5 4 TRT 22 1Y) 28 5 3R IR W 3% s IR~ AT U B R 1L
X5 S R T REAFAE B 43 B S, LR B 7k, x4k
R PRIV 3% SR AR T B8 5 0615 5 A 4 o 22 5 (AU Bk
FREYI SRRl 1 — A 5 A TR 22 e
BRSEVAPEBERE T — B LA . Kurahashi 257 % #i3T
EEAMCATAE AN AL TR o B0 A8 I, HAR TR LU TE 30
MRETTT R 2 A%, UL B R AR ZE AT LA X 3 H 3T 58 4151
RS G PFGT . TTREIS B SE4M 6T 35 S 00 5%
SRETF GFEBMRI AR SRz B R S E T BT i
ikt —FF, X 3R W T 55 19 206 AR IR AN A BRI Ik AN
FARA X — IR R R . F% s R T BAR i PR 4= AL
Bt —2EH5% .

33 ERFREERAMRRE

Nakano 55 F] RAPD 22 53 i 7R £ AR 5347 & 31
W 2 A WCE SR A 15 AR B 13 A RE
TR, 2 W S e R R X 3 DGR, SR T X 4 L PR Y 3
HE S BE PRI 6] 1 AH B AE F I AN TE 28, 3 X S8 B R R AT
BLASTX [} 54 b %8 IF F1 Interpro 5 4m 7 LL X, & B
TAT G B — e R A AR S 56 sl i
LongSAGE H AR A T - 4% T 22 (A F1 - T2 A4 5 11y
FLR R IR, il T RACE HR i BEF] 2 4~ 28 73R 3K
WEOETR LN 2 e ] X e 25 R R TR L N
D RE AT 28 2 i 1 — 200 2 L HAR D RE .

&4 Rk, T R BICZ AR B T A R, 5

VoER'T 2=} I
Vol.38,N0.21,2017

S TSN , N GRS , 22 57 A 5 P 20
HTRFSESE S 1060 0 £57 5 30 6 2 1A A T O 77 64 I
12, 97 RS R 55 1 28 M WA 675 S DL, 5
FHATRATIIE
4 BHESRE

LR RIS 1 It 52 J 39 5
L I 2 B B0, FE IS e BT ) 9 O U
W20, RSB LED SRR Hh 5L, A 5 e =
ARV REEEE . 5% I 5 5 45 PC Tl AL AR
AT BATER LED (9 5271, 5330 A5 15 B L (A Y
FA% .

6 FURE 431 B G5 AT T 1 T
C RO 1 7 02 52 RIS SE A, {4
T8 0 U 2 DR G K 11 (PR T AL DL 1
HZ AR W1 A WC—2 Ay IR £, 4 53 T2
WAL, 25 SRS LN D EAT F 5 , T LA ) £
S I T A AR AT B TR ARG . 4>
T 5 S G DA A 5 55 A VB TR A
REMHIE IR R MRS LU T

AT R 2 90 2 0 I R R O
FRA AP S T FE AT 22— , AR T 25 1 B 5
LR I 3R G0 T B A5 2T T AR

&% 3k

[1]XFIF . HFAAF[M] b EAFHA B4, 2004
[2]#E2m RESHELH AN ARFRLIHE HAALRA
+F T [J].EH5FR,2017,36(1)  1-5.

[31K&E “RREA & 20 H R 45T HIELRIE” R
B & A AR LEESHERHeAFEM[T]. A%
23 ,2015,34(4) :511-523.

(43 A, ARk RRAREHF R LED g R E[J].#
3 54,2013 ,31(18) :73-79.
(5152, THAE A% 5 LBARERAE LKL T Y rhah ot
it R[J].£MH,2011,33(2):3-4.

(61388, %%, P 7,5 KBALRALTKRAL SRS
B[ J].14 4 548 ,2015,34(5) :880-889.

[71H# £ . P ERABHZF[M] R L R4, 1988.

[8 ] Colavolpe M B, Albert6 E. Cultivation requirements and

substrate degradation of the edible mushroom Gymnopilus
pampeanus—A novel species for mushroom cultivation[ J].Scientia
Horticulturae ,2014,180(1082) :161-166.

(9l FTmm, 7%, L@%, % LED LR FHE B LA K Y0
# AR [T ] RAALER R ,2015,37(4) 155-158.

[10] Baek T S, Lee Y H, Jang M ], et al. Effects of cultural
characteristics of Lentinula edodes according to LED wavelength
with sawdust substrate cultivation [ J ] . Journal of Mushroom
Science and Production,2013,11(4) :226-229.

(1] B4Rk 3849, &8 A, % R F R 69 LED iRt T
e RRERGYw[]]. 2% AE,2014,22(5):
268-269.

[12)4 4, £%%,250,% LED A B RRA LA EZAFG
A K Hoa [T]. %8R LA F,2014,42 (10):
2855-2856.

20175 Z218 327



I@&¢M¢&

Science and Technology of Food Industry

[13]Wu J Y,Chen H B,Chen M J,et al.Quantitative analysis of
LED effects on edible mushroom Pleurotus eryngii in solid and
submerged cultures [ J ] . Journal of Chemical Technology &
Biotechnology ,2013,88 (10) ;1841-1846.

[14]H#Bz, Fak, 23 AASRZAERERZ S HBEF
%[ J]. 9 B P 25 2 & ,2010,35(17) :2242-2245.
[I5]Z4RE, AL, 20, F ARATA R EFLKARL
FEAERE M ESEHHalT] T ARLHAF,2013,40(7)
24-25.

[16] BB #hb7se, B3, F REARAEHREE 2
ARE R i Hoa [ 1] .48 4 R b % 4k, 2013,28 (6)
538-540.

[17] 254, hé &, 2R, F . LED LR 6 R E KR AR
THLKARARENBERGY [T FEATHEE,
2011,36(18) :2471-2474.

(181443 MM, IR e R, LR R LH LA ERAN
B IAA R R4z e BF L [J].F B+ 2 4 %,2013,38(12)
1887-1892.

[19]Dong J Z,Lei C,Zheng X J, et al. Effects of selenium and
light wavelengths on liquid culture of Cordyceps militaris link[ J].
Applied Biochemistry and Biotechnology, 2012, 166 ( 8 ):
2030-2036.

[20] 483 k25, FHA,F ARATZZALKERR
ZHBREY At [J]. P £ 25,2013,44(24) .3546-3550.
[21 ] Kojima M, Kimura N, Miura R. Regulation of primary
metabolic pathways in oyster mushroom mycelia induced by blue
light stimulation: accumulation of shikimic acid [ J] . Scientific
Reports,2014,5(8630) . 1-7.

[22]Hu S H,Wu C Y, Chen Y K, et al. Effect of light and
atmosphere on the cultivation of the golden oyster culinary —
(' Higher
Basidiomycetes ) [ J ] . International Journal of Medicinal
Mushrooms ,2013,15(15) ;101-111.

[23]3ME%, 59, 550, % FRALRTS0ELRLT
# %[ J]. 47 B ,2014,38(19) :142-144.

[24] F XA AR FE R E LR AT TR L2560 T F4
AKEFWHa[)] 28T kA3 ,2012,33(8) :188-190.
[25] Al 36, Bems A E KA 3d A T35 3028 R 3T &
FEAREE RGP ea[T]. B REFR,2015,24(4)
163-167.

(26 Beifvile , EHI M iF, & A ABA AL ETF STh A
Kz ZFHR M Ha[]]. A4 Fik, 2014,33(4):
838-846.

[27] Jang M J, Lee Y H. The suitable mixed LED and light
intensity for cultivation of oyster mushroom [ J ] . Journal of
Mushrooms ,2014 ,12(4) .258-262.

(28] 3] S, A 2K, R4 . LED b i x 8ok 25 F 4k A K
w3 [ J]. P B2 A E,2014,33(1) :42-43.

[29]Jang M J,Lee Y H,Kim J H,et al.Effect of LED light on

primordium formation , morphological properties, ergosterol content

medicinal  mushroom,  Pleurotus  citrinopileatus

and antioxidant activity of fruit body in Pleurotus eryngii[ J].The
Korean Journal of Mycology,2011,39(3) :175-179.
[30]Jang M J,Lee Y H,Ju Y C, et al. Effect of color of light

328 or7mmam

tREE

emitting diode on development of fruit body in Hypsizygus
marmoreus| J |.Mycobiology,2013,41(1) :63-66.

[(Bl]aTiH Mm, A F,F 58ETERLFTHSHALRA
FeAuRI A5 [ T4 b R LA 52 ,2016,55(9) :2275-2278.

[32] £, THRME, e, F B3 T AL R pEH
Ay A [T]. % AR #,2011,30(1) :23-25.

[33]3 &%, &=, ARE,F 2B LEBFRA
LED JT# 47 f 5 e a9 BT[] 4 £ 4 5 42 &,2014,34(5)
106-108.

[34]Wu C Y,Liang Z C,Tseng C Y, et al.Effects of illumination
pattern during cultivation of {ruiting body and bioactive compound
production by the caterpillar medicinal mushroom, Cordyceps
militaris ( Ascomycetes ) [ J ] . International Journal of Medicinal
Mushrooms ,2016,18(7) :589-597.

(3513, 240, B, 4% LED bR 2 itit F5 3 &
Ve R 2k b 69 4F A [T]. 4% R Ak 52 3% ,2016,31 (4) ;
371-376.

[36] Glukhova L B, Sokolyanskaya L. O, Plotnikov E V, et al.
Increased mycelial biomass production by Lentinula edodes
intermittently illuminated by green light emitting diodes [ J ] .
Biotechnology Letters,2014,36(11) :2283-2289.

[37] Siwulski M, Ziombra M, Sobieralski K.Impact of light on
yielding of some Pleurotus sp.strains[ J].Acta Mycologica,2012,
47(1) :65-73.

[38]#4AH, 59, F £ . — AL & 4F 35 3 = 0 A ML o7 ik
P H,102696394A[ P].2012-10-03.

[39] Oguntoyinbo B, Hirama J, Yanagibashi H, et al. Development
of the SMA ( Speaking Mushroom Approach ) environmental control
system ; Automated cultivation control system characterization[ J].
Environmental Control in Biology,2015,53(2) :55-62.
[40]Yang T,Xiong W, Dong C.Cloning and analysis of the Oswec—1
gene encoding a putative blue light photoreceptor from
Ophiocordyceps sinensis[ J].Mycoscience ,2013,55(4) :241-245.
[41]Yang T,Dong C.Photo morphogenesis and photo response of
the blue — light receptor gene Cmwc -1 in different strains of
Cordyceps militaris [ J ] . FEMS Microbiology Letters, 2014, 352
(2):190-197.

[42]Yang T,Guo M,Yang H,et al.The blue-light receptor Cmuwc—1
mediates fruit body development and secondary metabolism in
Cordyceps militaris[ J].Applied Microbiology and Biotechnology,
2016,100(2) .743-755.

[43] Terashima K, Yuki K, Muraguchi H, et al. The dstl gene
involved in mushroom photomorphogenesis of Coprinus cinereus
encodes a putative photoreceptor for blue light [ J ] . Genetics,
2005,171(1) :101-108.

[44 ] Kuratani M, Tanaka K, Terashima K, et al. The dst2 gene
essential for photomorphogenesis of Coprinopsis cinerea encodes a
protein with a putative FAD - binding — 4 domain [ J ] . Fungal
Genetics & Biology,2010,47(2) :152-158.

[45]Kamada T,Sano H,Nakazawa T, et al. Regulation of fruiting
body photomorphogenesis in Coprinopsis cinerea [ J ] . Fungal
Genetics & Biology,2010,47(11) :917-21.

[46 ]Sano H, Narikiyo T, Kaneko S, et al.Sequence analysis and



t®a &

@%:M#‘fil

expression of a blue—light photoreceptor gene, Le.phrA from the
basidiomycetous mushroom Lentinula edodes [ J ] . Bioscience
Biotechnology & Biochemistry,2007,71(71) :2206-2213.
[47]Sano H, Kaneko S, Sakamoto Y, et al. The basidiomycetous
mushroom Lentinula edodes white collar — 2 homolog PHRB, a
partner of putative blue — light photoreceptor PHRA | binds to a
specific site in the promoter region of the L.edodes tyrosinase gene
[ J].Fungal Genetics and Biology,2009,46(4) :333-341.
[48]10hm R A, Aerts D, Wosten H A B, et al. The blue light
receptor complex WC—1/2 of Schizophyllum commune is involved
in mushroom formation and protection against phototoxicity [ J].
Environmental Microbiology,2013,15(3) :943-955.

[49] A e sakm, Z74E T, LHEFEHRLEENR

Vol.38,No.21,2017

W 4 Z A F R E T[]0 4 F4k,2016,35(9) :1106-1116.
[50 | Kurahashi A, Shimoda T, Sato M, et al. A putative
transcription factor Gf.BMR1 in Grifola frondosa,the homolog of
BMR1 in Bipolaris oryzae, was strongly induced by near —
ultraviolet light and blue light [ J].Mycoscience,2015,56 (2) :
177-182.

[51] Nakano Y, Fujii H, Kojima M. Identification of blue - light
photoresponse genes in oyster mushroom mycelia[ J ] . Bioscience
Biotechnology & Biochemistry,2010,74(10) :2160-2165.

[52] Frvtet & B B-F S5 AR R IR AF Rk R B o) SE 1 A
FARALLD] KX AP R K 2012,

[53] #8140 L T DGE 3 AR e B H- 4 KA H A8 K B 49
SR AN RA [ D] K AP A X #2015

1111111111 1111111111111 1@ 1111111111111 - 11111111111 1111111111111 -

(425 288 W)
B RHE 2 > Hl U E > FHigfEsS g kly > &
VRS SRAGHT SR AT, 17 5 4% 7 b 35 2% 30 3¢ v g A
T, ETAERGE, TR O E i IX " AHE ST S
A—E . WERREA VU R A 2 Fh A BT RE A1 B AL
VER, anin s O L8 B0 Podis s fa s (R b4 H
LT ABIAE AT R A AR T 2 30 e ) e G
X HIAC B D28 E T STER BE A 15 T ik — 20 5T

5 LR, 7 5 A XU P M AR ZE My AT 2 08 A Al
T AR B R AR Dy B A R, X 5 E NS AR
Wi —3" o ATABFEHRGAE , 25 A5 A 1 G M 24
MG B T2 ZE DR 53 52 B K, RIAAC 2 2Efh 2
AT 5 AR AR EE M 53 A % U AR G, TE SR R B
FAFFRRE S5 , My AL 25 B4 5 T3 AR AR S
A BRI A | A A AR S T 2
HREFIE— 25 AT IRAWGE . MIACAS [\) s P 5%
AR |k 5 A5 A 3 LT R0 A0 1 25 SRR,
AR SR Y [R] — i Ao | [R] — ) 1 A% [R) — b v 09 A AT 3
AT, B2, AN R AR 03 B4 & 2 v ], i A
2 P
3 it

HAETE NS H P H NS A X
PR, TR 1S MR AR s o S A S E IR S
FOETAXZRANRE(p >0.05) ;T E X AR
AL 50 e Ak (p < 0.05) , (B T RS0K 53 ) Ad 2 6
(3.61% ) \B5M (0.56% ) LI B il (0.62 mg/kg) & & &
Ao B B Hb DXIT 7 b AT 76 AR A 22 0 R AT 1 TR
TG i 82 AR O T B R, (B DR | AT &
PR ARG an e 2 B 1 T — 2 AT R AWESE, A
T MY AT 5 | A Bk 5% A JH 3% 5 T Rp 22 Ak e $8 i) 2%
P -

S 3k

[ 1] Amagase H, Farnsworth NR. A review of botanical
characteristics , phytochemistry, clinical relevance in efficacy and
safety of Lycium barbarum fruit ( Goji) [ J] . Food Reseach
International ,2011,44(7) .1702-1717.

(2] &Fm), 2 34, 303t R R = g fe T R &R 69 £ 1
R L] IR A3 ,2013(3) :494-497,522.

[3]43 . FTAMRABRRSELELSRTFXZ2GHA[D].
T A K 5,2005:1-50.

(4] H, R ZF,HHER,F RRZ R EGILESR
[J ] Ak X 3 53R ,2013(2) :34-39.

[S1AA=90, %54, 20446, 5 H il R R R A4 & kR
SEmsasEs>MI].ARAE,2012,20:265-269.
[6]Fmde, M F4 ATHRLIIREGMHDILT RS T ES
LT IARAR = AH4£,2013(9) :2306-2310.

[T1Z P4, X m , RWHE,F Moo kX TR AR FBRE
PR TSR] ARk A2 53R ,2015,31(11) :287-293.

[8] Jian — Hua Xie, Wei Tang, Ming — Liang Jin, et al. Recent
advances in bioactive polysaccharides from Lycium barbarum L.,
Zizyphus jujuba Mill, Plantago spp., and Morus spp.: Structures
and functionalities[ J ].Food Hydrocolloids,2016,60 :148-160.
[9]Yingjuan Liu, Liping Cao, Jinliang Du, et al.Protective effects
of Lycium barbarum polysaccharides against carbon tetrachloride—
induced hepatotoxicity in precision—cut liver slices in vitro and in
vivo in common carp ( Cyprinus carpio L.) [ J]. Comparative
Biochemistry and Physiology,Part C,2015,169(3) :65-72.
[10]F#M , HIRE, 3t KEAM BB T RAR A IR
R[] P E P2 E,2008,33(18) :2020-2027.

[11 ] ZHANG Qiuyun, CHEN Weiwei, ZHAO Jianhua, et al.
Functional constituents and antioxidant activities of eight Chinese
native goji genotypes[ J].Food Chemistry,2016,200:230-236.
(2] &F,Z0nd kA% & 2N 2T HEUTRFAR
[J]. AR A5 50 ,2011,32(4) :88-89.

[13 ] Susan J. Fairweather — Tait, Yongping Bao, Martin R.
Broadley, et al. Selenium in Human Health and Disease [ J] .
Antioxidants and Redox Signaling,2011,14(7) :1337-1383.
[14] 23T RFBT EA A E RS A5 [T ]. 414 o
%,2003,23(3) :337-339.

[15]3kee), x4, Eh %, 5 MRS BEIMAS A5
Mg X ZAR[T].FF 3K RLHR,2003,21(3):
43-46.

(201765218 329



