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BRI AT, BA AR R AR /N T 3 m?,
HZEDIAT 3 KN NXER R MR H AR
LR TR AR Ak A 8, B A 8 e R R T
20 °C, R AT, K 4345 B e 2 0, SR AIE 5%
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100 d.,

7) i PR B, TR R AR, TR b e
PTG FE P AR, SMERE IR A R A TS, e e

AE S5 , BETE IR T 0 SR
ghas AR i R

4 SRR i

N FZ P 2 G2 %F 2019—2020 7272 6000 4% BY
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X FRE AT ERREETEIFN AR

- 55 .

TUSE ARSI BRI T35 3 00 5 25 Z2 000 EAN N 2, 7R S BR
A N R BLBAR (AR e — 2 . SR
JO7 58 A S JH B 2 A A I 5 R e AL o T AL T
TN = O P s 7, M AN TR R A 1
Wﬁﬁ@&%ﬁﬂﬁﬁ%%ﬂiﬁ%klﬁ%%
TENE A TR I G M B A

S Xk

(1] T3, x4, 8, % P ERFEEEAHR
FRAR[M]. Ao ER b i #it |, 2020.

(2] BEF A FHREATIRERANE £ AR K
ME[J]. &% A 5 ,2016,24(3) :140-144,

[3] OWER R D. Notes on the development of the
morel ascocarp[ J]. Mycologia, 1982,74:142.

(4] XM, %W, KL, 4 KEFRHEALRSE
B KR XBHABA[I]. £HAH,
2018,26(3) ;142-147.

(5] X, KT, 2 3Em. % B ¥ E k&R
RE#HF[T]. &2 H,2017,25(2) :77-83.

(6] XM, KW, MEH, % FRERFNRE 2
FREAERBEFEEI]. &2 HEF®R,
2019,26(2) ;128-134.

(7] BAE, ¥ats KILR. EHARFLE >
Wk Btk 1A RLLT . & 25 F H L,2018,26(3)
121-127.

(8] MAxg,¥ut, K NEF REFRE» Lt
Wy ESFE AR = [J]. & 25 F H,2016,24(3) :
133-139,154.

(9] ¥, XM, Z¥EW, % KEATREE

AZECXRUENEHLETRRAELE M

[J]. AMBIT L ZREFR(EAFFR),

2015,30(3) :26-29.

IR BRATIHREFRENEE[]].BE

&AL 3 ,2013,26(5) :1988-1991.

AT AR, E. FREAL S ED

RWALEFRALHN[I]. & A E¥®K,

2020,27(3) :1-6.

[12] HE P X,CAL Y L,LIU S M, et al. Morphological

[10]

[11]

[13]

[14]

[17]

[19]

[20]

[21]

and ultrastructural examination of senescence in
Morchella elata[ J]. Micron,2015,78.79—-84.

HE P X, YU M,CAIL Y L, et al. Effect of ageing
on culture and cultivation of the culinary-medic-
Morchella

inal mushrooms, importuna  and

M. sextelata ( Ascomycetes ) [ J]. International
Journal of Medicinal Mushrooms,2019,21(12) :
1089-1098.

HIE RHE R, FREW SR HA
Pi & BRIER LA R[], W 44,2014, 33
(2):183-197.

TASKIN H,BUYUKALACA S,DOGAN H H,et al.
A multigene molecular phylogenetic assessment
of true morels ( Morchella) in Turkey[ J]. Fun-
gal Genetics & Biology,2010,47(8) :672-682.
0’ DONNELL K, ROONEY A P, MILLS G L,
et al. Phylogeny and historical biogeography of
true morels ( Morchella) reveals an early Creta-
ceous origin and high continental endemism and
provincialism in the Holarctic [ J ]. Fungal
Genetics & Biology,2011,48(3) :252-265.
TASKIN H, BUYUKALACA S, HANSEN K,
et al. Multilocus phylogenetic analysis of true
morels ( Morchella) reveals high levels of endem-
ics in Turkey relative to other regions of Europe
[J]. Mycologia,2012,104(2) :446-461.

DU X H,ZHAO Q,0'DONNELL K, et al. Mulii-
gene molecular phylogenetics reveals true morels
( Morchella) are especially species-rich in China
[J]. Fungal Genetics & Biology,2012,49(6) :
455-469.

DU X H,WU D M,HE G Q,et al. Six new spe-
cies and two new records of Morchella in China
using phylogenetic and morphological analyses
[J]. Mycologia,2019,111(5) :857-870.
RIEMW, Gwek, FF, 5. 8 EF A Mel-
WARKAFHMMYMLI]. R HEF
1% ,2020,27(3) :23-29.

PILZ D,REBECCA M L,SUSAN A, et al. Ecol-



- 56 -

a5 202246 A 5375 4531

[22]

[23]

[24]

[26]

[27]

(28]

[29]

[30]

ogy and management of morels harvested from
the forests of Western North Americal R]. USA .
Pacific Northwest Research Station,2007.
MASAPHY S. External ultrastructure of fruit
body initiation in Morchella [ J ]. Mycological
Research ,2005,109(4) :508-512.

MASAPHY S. Biotechnology of morel mush-
rooms : Successful fruiting body formation and
development in a soilless system[ J]. Biotechno-
logical Letters,2010,32(10) ;1523-1527.
HIE REFREXRGWA TR EEE
AfE LU RAERII]. BHFE,
2019,17(4) :240-251.

VOLK T J,LEONARD T J. Cytology of the life-
cycle of Morchella[]]. Mycological Research,
1990,94(3) :399.

XA R, 3R, % MR R
R RBEEHIEHE R AR AT [)]. W
M EE 5L ,2019,17(1) :43-49.

CHAI H M, CHEN W M, ZHANG X L,et al.
Structural variation and phylogenetic analysis of
the mating-type locus in the genus Morchella
[J]. Mycologia,2019,111(4) :551-562.

CHAI H M,CHEN L J,CHEN W M, et al. Char-
acterization of mating-type idiomorphs suggests
that Morchella imporiuna, Mel-20 and M. sexte-
lata are heterothallic [ J ]. Mycological Progress,
2017,16(7) . 743-752.

DU X H,ZHAO Q,XIA E H,et al. Mixed-repro-
ductive strategies, competitive mating-type distri-
bution and life cycle of fourteen black morel
species| J |. Scientific Reports,2017,7.1493.
HE P X, WANG K, CAI Y L, et al. Live cell
confocal laser imaging studies on the nuclear
behavior during meiosis and ascosporogenesis in
Morchella importuna under artificial cultivation

[J]. Micron,2017,101:108-113.

[31]

[32]

[33]

[34]

[36]

[37]

[38]

[39]

[40]

[41]

LIU W,CAT Y L,ZHANG Q Q, et al. Subchro-
mosome-scale nuclear and complete mitochon-
drial genome characteristics of Morchella cras-
sipes| J ]. Nternational Journal of Molecular Sci-
ence,2020,21(2) .483.

LIU W, CHEN L F, CAI Y L, et al. Opposite
polarity monospore genome de novo sequencing
and comparative analysis reveal the possible het-
erothallic life cycle of Morchella importunal[ J].
International Journal of Molecular Science,
2018,19(9) :2525.

XH, B, BB, E R T AR
WxfmGE Rk mpk()]. £ AEFR,
2021,28(1) :40-47.

L, BE MM, E KRB EREN 2T
SR R AR A F I RLT].
£ I H #41,2010,17(4) :1-4.

OSIEWACZ H D. Aging in fungi: Role of mito-
chondria in Podospora anserina[ J]. Mechanisms
of Ageing and Development, 2002, 123 (7 ) :
755-746.

XIANG X, FISCHER R. Nuclear migration and
positioning in filamentous fungi [ J ]. Fungal
Genetics & Biology,2004,41(4) :411-419.
OSIEWACZ H D. Genes, mitochondria and
aging in filamentous fungi[ J]. Ageing Research
Reviews,2002,1(3) :425-442.

XM R, EREW, % FIEE RSN
MEHTLI]. &2 H T ,2021,29(1) :44-49.
KA FHEAXFRERENMAXID]. E
2 ATk K ,2021.

X\ B E T, % REE R AR AL
EHR[)]. &R R 5 I K,2020,41(10) .
57-61.

X\ IR, F R AT, LW WAL B D R BT R
BEARBEFNAGRI[I]. A AEFR,
2020,27(4) :172-178.



XN, FFRETEFEARBEETEIFN RS 57

Evaluation system of cultivating suitability for the productive

strains of Morchella mushrooms

LIU Wei',CAI Yingli®,MA Xiaolong” , HE Peixin’
1. Kunming Institute of Botany ,Chinese Academy of Sciences ,Kunming 650201, China
2. Institute of Vegetable ,Wuhan Academy of Agricultural Sciences ,Wuhan 430345, China;
3. College of Food and Bioengineering , Zhengzhou University of Light Industry ,Zhengzhou 450001, China

Abstract : Morchella mushrooms are edible and medicinal mushrooms appreciated worldwide. Since 2012, the scale
of morel artificial cultivation has been increasing year after year in China. However, the instability of morel culti-
vation has been frustrating morel farming. The industrial instability may be closely related to the imperfection of
strain evaluation system of cultivating suitability and the resulted implication of poor quality and unstable spawns in
practical cultivation. Compared with most mushrooms belonging to Basidiomycota, the ascomycetes of morels own
special characteristics in species diversity, deletion of mating type genes, and rapid strain aging, which put forward
special request for systematic detection of relevant characteristics in cultivated strains. Based on long-term fundamen-
tal research and practical experiences, an IMV evaluation system of cultivating suitability for productive strains of
Morchella mushrooms, including identity recognition, detection of mating types and assay of vitality, was proposed in
this paper. The technological necessity and the detailed procedure were sorted out. Given the application of the eval-
uation system in field cultivation in two seasons, the potential morel productive strains may be scientifically and sys-
tematically screened and assessed to confirm the use of suitable strains in cultivation, which will strengthen the stabil-
ity of morel cultivation, and thus promote the sustainable and stable development of morel industry.

Key words : Morchella mushrooms ; strain identification ; mating-type gene ;strain aging; IMV evaluation system
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Enzymatic modification of wheat bran and its effect on flour
farinograph properties and dough extensograph properties

GUO Yanyan, LI Hua,ZHU Xuanxuan
College of Food Science and Technology ,He'nan University of Technology ,Zhengzhou 450000, China

Abstract ; The wheat bran was passed through an 80-mesh sieve, and it was modified enzymatically with cellulase.
The modification process conditions were optimized through single factor test and orthogonal test. The modified
wheat bran was added to the flour and the farinographical property of the flour and the extensographical properties of
the dough were explored. The results showed that the optimal process conditions for the enzymatic modification of
wheat bran were cellulase addition 1. 0%, reaction temperature 65 C, reaction time 4.0 h, and pH value 4. 0.
Under these conditions, the extraction rate of SDF was 12. 59%. With the increase of modified wheat bran addi-
tion, the water absorption rate of the flour increased, the dough formation time and weakening degree increased
slowly, the stabilization time , extensibility and tensile area of the dough decreased, and the tensile resistance and
tensile ratio showed a trend of first increasing and then decreasing. After waking 90 and 135 min, the tensile
resistance and tensile ratio of the dough increased with the addition of modified wheat bran, reaching the highest
values at 4% and 8%, respectively.

Key words :wheat bran modification ; dietary fiber;cellulase ;farinograph property ; extensograph property
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