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TOM TAT

FM6 la chang linh chi dwoc phat hién moc tw nhién & vudn qubc gia PU Mat, huyén Con Cuéng, tinh Nghé An.
Muc tiéu cla nghién cru 1a dwa vao phwong phap khuéch dai viing ITS cta ching ndm méi thu dwoc bang cap mbi
ITS4/ITS5 nham dinh danh ching ndm Linh chi mé&i nay va buéc dau khao sat dac diém sinh trwdng cla hé sgi trén
cac ngudn cacbon, nito khac nhau. Bén canh dé, danh gia anh hudng cla ty 1& cdm mach bd sung vao co chét nudi
trdng dén sinh trwdng hé soi va sy hinh thanh qua th& ching ndm nay. Két qua gidi trinh tw va chay BLAST trén
NCBI cho thay chiing ndm FM6 twong ddng véi loai Ganoderma orbiforme véi ty 1& hon 99%. Fructose (ham lwong
15 g/l), NH4Cl (ham lwong 2 g/l) 1an lwot 1a ngudn cacbon, nito' thich hop nhat déi véi sinh trwdng hé soi ching ndm
Linh chi FM6. Cam mach bé sung véi ty 1& 10% cho hiéu suit ndAm thu dugc cao nhat dat 8,84%.

Tl khéa: Qua thé, Linh chi, hé sgi, co chat, Pu Mat, Viét Nam.

Mycelial Growth Characteristics and Formation
and Development of Fruiting Bodies of Natural Lingzhi (Ganoderma orbiforme) FM6
Collected in Pu Mat National Park

ABSTRACT

FM6 lingzhi strain was discovered growing naturally in Pu Mat National Park, Con Cuong District, Nghe An
Provine. This study aims to use the ITS4/ITS5 primer pair to amplify the ITS region of the new collected mushroom
strain to identify this strain and initially investigate the growth characteristics of the mycelia on different carbon and
nitrogen sources. In addition, the effect of wheat bran ratio added to the culture substrate on the mycelial growth
and the formation of fruiting bodies of this strain was evaluated. The results of sequencing and running BLAST on
NCBI showed that FM6 strain was more than 99% similar to the species Ganoderma orbiforme. Fructose (15g/l)
and NH4CI (2g/l) were the most suitable carbon and nitrogen sources, respectively, for the growth of lingzhi strain
FM6. Substrate supplemented with 10% wheat bran performed the highest BE, reaching 8.84%

Keywords: Lingzhi, fruit body, mycelial, substrate, Pu Mat, Vietham.

nho mot phuong thudc dé chiia ung thu (Stanley

1. DAT VAN DE & cs., 2005), bénh gan (Aarisawa & cs., 1986),

Ganoderma 13 mot chi ndm 16 thudc ho
Ganodermataece bao gom khoang 80 loai, trong
d6 c6 nhiéu loai dugc tim thdy ¢ vung nhiét déi
(Kirk & cs., 2008). Theo Luangharn & cs. (2021),
tt lau nhiéu loai trong chi Ganoderma da dugc
coi la loai dugc liéu quy trong y hoc phuong Déng.
Tai Trung Qudc, chi Ganoderma dugc st dung
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tang cudng hoat déng ctia cac t& bao NK (Natural
Killer) 6 lach va téng san xuat interferon huyét
thanh & chudét (Won & cs., 1992). Cé6 hon 400
thanh phan chiia hoat chat sinh hoc khac nhau
dugde tim théy trong qua thé cac loai thudc chi
Ganoderma (Sabulal & cs., 2015). Trong s6 dé cac
thanh phan héa hoc dudge st dung nhiéu nhat va
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quan trong nhit 1a polysaccharide, triterpenoid
va protein. Cac thanh phan dugc 1y c6 trong chi
nam nay gidp ching c6 kha ning chéng ung thu,
tri bénh dai thao dudng, chéng viém, chéng oxy
héa, diéu hoa mién dich, ha dudng huyét, bao vé
than kinh, bao vé gan (Su & cs., 2020). S¢ lugng
loai duge xac dinh thudc chi Ganoderma kha 16n,
tuy nhién nhiing nghién ctu vé hoat chat dudgc
liéu cha yéu tap trung vao mot sé loai nhu
Ganoderma applanatum (Elkhateeb & cs., 2018),
Ganoderma sinensis (Li & cs., 2018), Ganoderma
lucidum (Ahmad & cs., 2021),
tuberculosum, Ganoderma

Ganoderma martinidice (Victoria & cs., 2021).

Ganoderma
tornatum,

Viéc tim kiém va nghién ctu vé cac loai
méi thudée chi Ganoderma nhéan duge sy quan
tdm kha 16n ti cac nha khoa hoc. Cach thu
thap qua thé tu nhién, sau d6 nudi trong nhan
tao 1a phuong phéap thuc t& nhat dé bao ton
ngudn gen (Nguyen & cs., 2021a). Bén canh d6,
viéc nghién ctu céc dic diém sinh trudng, su
hinh thanh va phat trién qua thé ndm ciing vo6
cung quan trong. Day 1& budc tién dé cho su
phat trién md rong quy mé nudi trong d6i véi
nhiing loai ndm c6 gia tri dudc liéu, gia tri kinh
t& cao. Vuon quéc gia Pu Mat thuoc dia phan
tinh Nghé An nim trong ving nhiét déi gi6
mua, va chiu anh hudng 16n cua day Trudng
Son nén khi hau 6 day c6 su phan héa va khac
biét so v6i trong khu vuc. Chinh vi vay, da tao
ra su da dang sinh thai pht hdp cho su sinh
trudng, phat trién ctia nhiéu loai ndm 16n, dong
thoi ¢6 su da dang cao gitia cdc mua trong nam
tuy nhién nhiing nghién ctiu cling nhu céng bé
vé cac loai ndm 16n 6 day con nhiéu han ché va
hau nhu chua dude thuc hién. Ching ndm FM6
dudc thu thap tai ddy nhan dinh 1la mot loai
linh chi c6 hoat chat dugc liéu t6t. Do d6, viéc
dinh danh va thuc hién nghién ctiu co ban vé
dic diém sinh trudng va su phat trién qua thé
cua ching ndm nay la vd ciing y nghia.

2. PHUONG PHAP NGHIEN CUU
2.1. Vat liéu

Ching ndm FM6 dugc thu thap tai vuon
Quéc gia Pu Mat, huyén Con Cudng, tinh Nghé
An. MAu thu nhan dugc phan lap, nuéi ciy

thuan khiét trén moi truong PGA cai tién,
thanh phan moéi trudng goém dich chiét 200g
khoai tay, dich chiét 200g gia db, 20g duong
glucose va 16g agar)/1.000ml.

2.2. Phuong phap nghién cttu

2.2.1. Pinh danh ching nim

Dua vao phén tich vung trinh tu ITS
(Internal Transcribed Spacer) cuia ching nim
FM6. DNA téng s6 dude tach chiét theo phuong
phap cia Schwessinger & McDonald (2017).
Khuéch dai vung ITS ctia ching ndm béng cip
moéi ITS4/ITS5 (White & cs., 1990), ITS4:
S5NTCC TCC GCTTAT TGA TAT GC3N; ITS5:
5NGGA AGT AAAAGT CGT AAC AAG G3N.
Miic do tuong dong cta cac trinh tu gen méa héa
ving ITS cta ching ndm dude so sanh bing
céong cu tim ki€m BLAST ti Trung tAm Théng
tin Céng nghé sinh hoc Quéc gia, Hoa Ky
(NCBI; https://www.ncbi.nlm.nih.gov). St dung
phan mém MEGAX dé xay dung cdy phat sinh
loai (Kumar & cs., 2018), phuong phap phéan
tich Maximum Parsimony dugc chon véi d6 tin
cay (bootstrap) 1a lap lai 1.000 lan.

2.2.2. Danh gia kha ning sinh trudng ciia
hé sgi nAm Linh chi FM6 trén méi truong
bé sung cic ngudén cachon khac nhau

Hé sgi nam Linh chi FM6 dudc nudi ciy
trén méi truong PA (dich chiét 200g khoai tay +
16g agar)/1 lit méi trudng, b6 sung 5 ngudn
cacbon khac nhau: glucose, fructose, saccharose,
tinh b6t tan, lactose v6i ham lugng 20 g/l.

M&éi cong thtic thi nghiém dugc nudi cay
trén 5 dia pettri, nhic lai 3 1an. Sau khi cdy
giong, hé sgi duge nudi 6 nhiét do 26°C * 1, diéu
kién to1.

2.2.3. Danh gia kha ning sinh trudng cta
hé sgi ndm Linh chi FM6 trén méi truong
b6 sung ham luong Fructose khac nhau
Fructose dudc xac dinh 14 nguén cacbon phu
hop nhit cho hé s¢i ndm Linh chi FM6 sinh
trudng, hé sgi ndm tiép tuc dugc theo doi trén moi
trudng c¢6 b6 sung ham luong fructose khac nhau
(0g; 10g; 15g; 20g; 25g; 30g). Mbi cong thiic thi
nghiém dugc nudi cay trén 5 dia pettri va nhic lai
3 14an. Cac dia thi nghiém nuéi 6 nhiét do 26°C * 1.
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Mot sb ddc diém sinh trwéng hé sgi, sy hinh thanh va phét trién qua thé ndm Linh chi (Ganoderma orbiforme) FM6

thu thap tai vwon quéc gia Pu Mat

Bang 1. Danh sach cac loai trén Genbank st dung trong nghién cttu

Tén loai Ma trinh tw
Ganoderma orbiforme Cui 13880 MG279187
Ganoderma mastoporum TNM-F0018835 JX840351
Ganoderma fornicatum TNM-F0009926 JX840348
Ganoderma cupreum HMAS130804 JX840345
Ganoderma austral G88 MZ665511
Ganoderma ecuadorense Dai 17418 MZ354951
Ganoderma nasalanense LPDR17060211 MK345441
Ganoderma japonicum AS5.69 AY593864
Ganoderma lucidum G7 KX262901

2.24. Danh gia kha nédng sinh trudng cua
hé sgi nAm Linh chi FM6 trén méi truong
bé sung cdc nguén nito khac nhau

Ké thita két qua cta cac thi nghiém trudc,
thi nghiém nay sé st dung moéi trudng nén bo
sung 6 nguodn nitd gdm cao ndm men, peptone,
casein, NH,NO, va (NH,),SO, véi ham lugng
2 g/l. Mbi cong thiic thi nghiém dudc nudi cay
trén 5 dia pettri va nhéc lai 3 1an. Cac dia thi
nghiém dugc nudi 6 nhiét do 26°C + 1.

2.2.5. Panh gia kha ning sinh trudng cua
hé sgi nAm Linh chi FM6 trén méi truong
b6 sung ham Iuong NH,CI khic nhau

Thi nghiém nay danh gia sinh trudéng hé sgi
ndm Linh chi FM6 trén méi trudng dugc bd
sung ham lugng NH,Cl khac nhau (0g; 1g; 2g;
3g; 4g; 5g). Mbi cong thiic thi nghiém dude nudi
cdy trén 5 dia pettri va nhéc lai 3 14n. Cac dia thi
nghiém nudi 6 nhiét do 26°C + 1

2.2.6. Danh gia kha ning sinh trudng cua
hé sgi va hinh thanh qua thé ndm Linh chi
FM6 trén nguyén liéu bé sung ty 1é cam
mach khac nhau

Ching ndm Linh chi FM6 dudc nudi cidy
trén nén co chat gdbm mun cua va 1% CaCO, va
lan lugt b6 sung thém 5 ty 1&é cam mach khac
nhau (0, 5, 10, 15 va 20%). Nguyén liéu dugc xti
1y, chinh 4m va phoi trén theo phuong phap ctaa
Dinh Xuén Linh & cs. (2007).

Cac bich thi nghiém dudce dit tai phong uom
c6 nhiét do 25°C dén 28°C, @6 4m khong khi
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65-75%. Sau 30 ngay udm sgi, bich dugc rach,
sau d6 chuyén sang phong nuéi qua thé c6 nhiét
d6 27-30°C, d6 4m 85-90%.

2.2.7. Chi tiéu theo déi

D6 day hé sgi duge danh gia theo ba mtc:
day (+++), trung binh (++) va méng (+) (Trinh
Tam Kiét, 2012).

Hiéu suat sinh hoc = Khoéi lugng nam tuoi
(g) x 100%/Téng khoi luong nguyén liéu khé (g),
(Nguyén Thi Huyén Trang & cs., 2022).

Téc d6 trung binh hé s¢i (mm/ngay) = Do
dai trung binh hé sgi (mm)/Thai gian hé sgi sinh
trudng (ngay) (Trinh Tam Kiét, 2012).

2.3. X1 1y s6 liéu

S6 litu nghién ctu dude téng hop va xu ly
bang phan mém Excel va phan mém IRRISTAT
5.0, st dung phuong phap phan tich phuong sai
Blance ANOVA véi d6 tin cay 95%

3. KET QUA VA THAO LUAN
3.1. Két qua giai trinh tu va dinh danh

Qua thé chtng ndm FM6 dugc tim thay va
thu hai tai vuon quéc gia Pu Mat thudc huyén
Con Cubdng, tinh Nghé An (vi tri GPS:
18°59'0"B 104°40'0"D/18,98333°B 104,66667°D)
(Hinh 1). Trong tu nhién ndm moc trén than va
gbc cdy ¢ thu, tdn ndm c6 hinh quat hodc vo
hén, kich thuéc khoang 4,5-5,5 x 6,5-9cm, bé
mat mau nau sim. M6 ndm mau niu sim,
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miéng 6ng ndm hinh tron, 5-6 16/mm. Cudng
nim dinh bén, c¢6 d6 dai tir 2-4cm.

Sau khi thu hai qua thé tu nhién, hé sgi
chiing n&m dugc phan lap va giai trinh tu gen.

nhan dugc chiung ndm FM6 cé ty 1& tuong
déng 99,35% véi Ganoderma orbiforme Cui
13880. Dya trén su giéng nhau vé giai trinh
tu ITS va xdy dung cAy phat sinh loai c6 thé

khiéng dinh ching FM6 thudc loai Ganoderma
orbiforme (tén doéng danh khac Ganoderma

Két qua giai trinh tu véi cap moi ITS4/ITS5,
x4y dung cay phat sinh loai ctia ndm Linh chi
FM6 (Hinh 2). Sau khi déi chiéu trinh tu gen
giai dudc véi co sd dii liéu trén NCBI, két qua

mastoporum, Ganoderma fornicatum,

Ganoderma cupreum).

Hinh 1. Hinh anh qua thé ndm Linh chi FM6 trong tu nhién
va hé sgi nAm nubi ciy trén méi truong PGA

Ganoderma orbiforme FM6
66/66/67
Ganoderma orbiforme Cui 13880 (MG279187)

85/85/86| Ganoderma mastoporum TNM-F0018835 (JX840351)

0.01

91/91/90 Ganoderma fornicatum TNM-F0009926 (IX840348)

Ganoderma cupreum HMAS130804 (JX840345)
98/95/96

Ganoderma australe G88 (MZ665511)

i Ganoderma ecuadorense Dai 17418 (MZ354951)

Ganodermanasalanense LPDR17060211 (MK345441)

r Ganodermajaponicum AS5.69 (AY593864)

Ganoderma hicidum G7 (KX262901)

100/100/100

Hinh 2. CAy phat sinh loai dya trén trinh ty ITS ctia chting nAm Linh chi FM6
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Ganoderma orbiforme 14 loai ndm méi chua
¢6 nhiéu nghién ctiu duge thyc hién nhung loai
ndm nay chia modt s6 hoat chat quy nhu
ergosta-4,6,8 va 22-tetraen-3-one c6 tac dung
tGc ché&
Elastase, do d6 c6 ting dung tot trong viéc
diéu tri viéem nhiém (Tran Dinh Thang & cs.,
2013). Bon triterpenoids méi bao gom 3,4-seco-
27-norlanostane, ganoboninketals E (1), F (2)
va ganoboninones G (3), H (4) cung v6i mot
lanostane méi Cy (242)-3p,27-
dihydroxylanosta-7,9(11),24-triene (7) dudc
phan lap tit qua thé loai G. orbiforme cho théy
tac dung chéng lai hoat dong cta vi khuén
Gram duong (Wei & cs., 2018). Trong mot
nghién ciiu cua Isaka & cs. (2017), da phan
lap cac lanostane ti ching nim BBC 22.325
thuoc loai G. orbiforme va nhan dinh rang mot
s6 lanostane trong hé sgi loai ndm nay cé hoat
tinh khang lai Mycobacteria bénh lao H,,Ra.

Superoxide anion va gidi phéng

3.2. Anh hudng ctia nguén va ham lugng
cacbon dén sinh trudng hé sgi ndm Linh
chi FM6

Sau khi cdy giong dudc 4 ngay, hé sgi ndm
Linh chi FM6 bat diu sinh truéng manh, toc d6
sinh trudng hé sgi gitia cac cong thiic moi truong
c6 su khac nhau (Bang 2). Hé sgi chung FM6
sinh trudng nhanh nhat trén méi trudng bé sung
fructose va saccharose, toc do trung binh cua hé
soi 1an lugt dat 6,16 mm/ngay va 6,10 mm/ngay.
Hé sgi nam Linh chi FM6 sinh trudng tét trén
nén méi truong st dung glucose va tinh bdt tan,
hé soi dat téc do trung binh 1lan lugt la
6,07 mm/ngay va 6,08 mm/ngay. Hé sgi ching
nidm sinh truéng kém nhit (trung binh dat
3,00 mm/ngay) khi dudc nudi cdy trén moéi trucdng
b6 sung lactose.

Mat d6 hé soi chung FM6 dugc ghi nhan
duong nhu khéng c6 su khac biét nhiéu giiia cac
cong thtic méi truong (Hinh 3a). Trén hau hét cac
ngudn cacbon, hé sgi ching ndm sinh trudng
manh, hé s¢i phat trién mugt, dong déu va day.
Can cii vao toc do trung binh hé soi va mat do hé
sdi, fructose dugc két luan 1a ngudn cacbon phu
hop cho sinh truéng hé sgi chuing FM6.

Anh hudng clia ngudn cachon dén sinh
truéng hé sgi ndm con phu thudc vao moi
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truong nudi cay, chung gidng va diéu kién nudi
cady (Itoo & Reshi, 2014). R4t nhiéu céng trinh
nghién ciiu vé anh hudng ctia ngudn cacbon dén
sinh truéng hé sgi ndm cac loai trong chi
Ganoderma cho két qua khéng tuong tu nhau.
Nguodn cacbon phi hgp nhat d6i véi sinh trudng
hé s¢i chung ndm G. lucidum 447 1a glucose
(George & cs., 2008);
G. applanatum la mannose va dextrin (Woo-Sik
Jo & cs., 2009); chung nam G. sinensis la
fructose (Luyen Thi Nguyen & cs., 2023); ching
ndm G. lucidum Ga-TB la glucose (Giang Van
Nguyen & cs., 2023).

Néng dd cacbon trong moi trudng nudi cay
rdt quan trong cho su phat trién cta t& bao va
su chuyén héa cac chat t6i uu (Zou, 2005). Vi
vay 7 mtc ham lugng fructose dudc b6 sung vao
méi truong dé danh gia téc do va dac diém hé
soi nam Linh chi FM6. Két qua bang 3 chi ra
ring khi bé sung véi ham lugng 15 g/, hé soi
ching ndm FMS6 sinh truéng nhanh nhat dat
téc do trung binh 6,17 mm/ngay, tiép d6 1a méi
trudng duge bd sung 10g
(6,12 mm/ngay). Viéc b6 sung fructose v6i ham
luong cao lam cham kha nang sinh trudng cta
hé soi, toc dd trung binh hé sgi dat duge cham
nhdt 4,67 mm/mgay (khi b8 sung 30 g/l) va
4,78 mm/ngay (25 g/). Su khac nhau vé ham
Iugng fructose trong moéi trudng nudi cdy cho
thay su khac nhau rd rét vé mat do hé soi.
Cong thiic khéng b6 sung fructose cho két qua
vé téc dd hé soi kha nhanh, nhung mat d6 hé
soi manh. Véi cac cong thiic méi truong duge bo
sung noéng do fructose qua cao (30 g/l va 25 g/l)
ciing khién hé sgi ching nidm bi tGc ché ca vé
toc do sinh trudng va mat do hé sgi. Véi ham
lugng fructose b6 sung trong ngudng 10 g/l dén
20 g/l cho thdy hé s¢i sinh trudng khoe, déng
déu, mat do hé soi day (Hinh 3b). Can c vao
két qua vé tdc dd sinh trudng trung binh va
mat do hé soi cho thdy khi b6 sung fructose véi

chiing ndm

fructose/l

15 g/l 1a ham lugng phu hop dé bd sung vao moi
truong dé hé sgi chng FMS.

3.3. Anh hudng clia nguén va ham luong nito
dén sinh truéng hé s¢i nAm Linh chi FM6

Trong 6 ngudn nito dugc st dung dé danh
gia, hé soi chung ndm FMS6 sinh trudng nhanh
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nhét trén nén moéi trusng b sung NH,Cl, toc
do6 trung binh hé sgi dat 6,16 mm/ngay. Tiép d6
l1a trén ciac moéi truong st dung NH,NO,,
(NH,),SO, va casein, téc dd trung binh hé sdi
lan lugt dat 6,11 mm/ngay; 6,10 mm/ngay va
6,09 mm/ngay. Trén nén moi trudng bd sung
cao ndm men va peptone, hé sgi ching nim
sinh trudng cham hon so véi 3 méi trudng con
lai, téc do trung binh hé soi ghi nhan dudc la
6,04 mm/ngay va 6,07 mm/ngay (Bang 4). Mat
d6 hé sgi gitia cac mdi truong c6 sy khac nhau
ro rét (Hinh 4a). Khi nudi trén méi trudng bo
sung cao nim men, peptone, casein, (NH,),SO,
hé soi sinh trudng manh, phat trién dong déu
va hé soi rat day. Ngugc lai, trén nén méi
truong st dung NH,NO,, hé sgi sinh trudng
nhanh, nhung thua manh. D61 v6i méi trudng

b6 sung NH,Cl, hé soi sinh truéng dong déu,
nhanh, mat d6 hé sgi trung binh. Ammonium
acetate, glycine, arginine va calcium nitrate la
cdc ngudén nitc pht hop nhét cho hé sgi céac
ching ndm Linh chi ty nhién thudc loai
Ganoderma lucidum (Jayasinghe & cs., 2008).
Chung linh chi Ga-TB thudc loai Ganoderma
Iucidum cho thay kha ning sinh trudng tot
nhit trén nén moi trudng b6 sung amoni
sulfate (Giang Van Nguyen & cs., 2023).
Woo-Sik & cs. (2009) két luan rang loai ndm
Ganoderma applanatum sinh trudng t6t nhat
trén hai nguén nito 1a chiét xuit ndm men va
chiét xudt mach nha. D61 véi loai ném
Ganoderma sinensis, Luyen Thi Nguyen & cs.
(2023) két luan rang cao ndm men la ngudn
nito thich hgp nhAt.

Bang 2. Kha ning sinh trudng cta hé sgi ndm Linh chi FM6
trén cac méi trudng bé sung ngudn cacbon khac nhau

Buong kinh trung binh hé sgi (mm)

Ngudn cacbon Téc d6 trung binh Do day
(20 g/ Sau 3 ngay Sau 9 ngay clia hé sgi (mm/ngay) hé soi
Glucose 16,67 86,00 6,07 +++
Fructose 18,17 86,33 6,16 +++
Saccharose 18,67 85,33 6,10 ++
Tinh bét tan 18,00 85,17 6,08 +++
Lactose 12,93 54,00 3,00 +++
LSD0.05 2,83 2,79 0,27
CV% 8,9 19 2,7

Ghi chii: (*) Téc do trung binh sgi moc tinh trong toan bé giai doan sgi moc kin méi trucng.

Bang 3. Kha ning sinh truéng
cua hé sgi ndm Linh chi FM6 trén méi truong bé sung ham lugng fructose khac nhau

Ham lwong Fructose Buong kinh trung binh hé soi (mm) Téc d6 moc trung binh clia hé soi Do day
(@M Sau 3 ngay Sau 9 ngay (mm/ngay) hé soi
0 18,33 86,00 6,14 +
5 17,00 86,67 6,00 +++
10 17,11 86,00 6,12 +++
15 17,67 86,67 6,17 +++
20 16,67 87,00 6,09 ++
25 10,72 86,00 4,78 +
30 10,72 86,83 4,67 +
LSDo.05 0,72 0,15 0,28
CV% 38 45 25
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Glucose Fructose Saccharose

Tinh bot tan Lactose

Hinh 3a. Hé sgi naAm Linh chi FM6 trén moéi truong b6 sung ngudn cacbon khac nhau

20g/I 25 g/l 304/

Hinh 3b. Hé s¢i chung ndm FM6 trén moi trudng bé sung ham lugng fructose khac nhau
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Bang 4. Kha niang sinh trudéng
ctia hé sgi nAm Linh chi FM6 trén méi truong bé sung cac ngudn nito khac nhau

BPuwdng kinh trung binh hé soi (mm)

Ngudn nito' bd sung Téc d6 trung binh Do day
24l Sau 3 ngay Sau 9 ngay clia hé sgi (mm/ngay) hé soi
Cao ndm men 17,83 84,50 6,04 +Ht
Casein 18,67 85,33 6,09 +++
NHsNO3 19,00 85,50 6,11 +
NH,4CI 19,00 86,17 6,16 +++
(NH4),SO4 17,33 85,35 6,10 ++
Peptone 17,83 85,00 6,07 +++
LSDo.0s 0,72 1,62 0,57
CV% 2,2 0,5 0,5

Bang 5. Kha nang sinh truéng
cua hé sgi ndm Linh chi FM6 trén méi truéng b6 sung ham lugng NH,C1 khac nhau

Buwdng kinh trung binh hé sgi (mm)

Ham lwong NH,CI Téc do trung binh ctia hé soi Do day
(9 Sau 3 ngay Sau 9 ngay (mm/ngay)” hé soi
0 18,33 86,00 6,14 ++
1 18,50 85,33 6,10 +++
2 18,50 85,67 6,12 +++
3 17,67 85,51 5,61 +++
4 16,33 85,03 5,33 ++
5 17,33 84,50 5,28 ++
LSDg,05 0,52 1,35 0,26
CV% 1,6 0,9 25

Ghi chii: (*) Téc d6 trung binh sgi moc tinh trong toan bé giai doan soi moc kin méi truong

Két qua cho thay, hé sgi chuing nadm FM6 (4 g/l) va 5,28 mm/mgay (5 g/l). Két qua cho thay,

sinh trudng t6t trén ca 6 ngudn nité khao sat.
Can ct vao dac diém va téc d sinh trudng trung
binh ctia hé sg¢i, NH,Cl dugc chon dé thuc hién
thi nghiém tiép theo. SAu mtc ham lugng
NH,Cl dudgc b6 sung vao méi trudng nudi cdy va
két qua dudec ghi nhan 6 bang 5 va hinh 4b.
Theo d6, hé sgi ching ndm FM6 dat téc do trung
binh 6,14 mm/ngady khi méi trudng nudi cay
khong b6 sung NH,Cl. Tuy nhién, trén nén méi
truong nay, hé sgi chling nidm sinh trudng
khong mugt, mat @6 hé soi thua manh. Khi bo
sung ham lugng NH,CIl cao (3; 4; 5g/1), hé sgi
chliing ndm FMS6 sinh trudng khdée, mat do hé
soi day, nhung téc do sinh trudng cham hon, 1an
lugt dat 5,61 mm/ngay (3 g/l); 5,33 mm/ngay

khi b6 sung mot lugng NH,CI phu hop (1 g/l; 2
g/l), hé soi chiing ndm sinh trudng nhanh, déng
déu, toc do trung binh hé sgi 16n (6,10 mm/ngay
d61 véi ham lugng 1 g/l va 6,12 mm/ngay doi
v6i ham lugng 2 g/1) dong thoi mat d6 hé soi
cling day.

3.4. Anh huéng cta ty 16 cAm mach dén su
hinh thanh va phat trién qua thé nadm Linh
chi FM6

Trong 5 ty 1& cAm mach bd sung vao co chat
nudi trong, hé soi ching ndm FM6 sinh trudng
nhanh nhé4t trén nén co chat CT3 b sung 10%
cam mach, toc do trung binh hé soi ghi nhan dat
3,71 mm/ngay, thoi gian hé s¢i sinh trudng kin
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bich co chat 1a 36,83 ngay. Trén nén co chat CT1
khéng b6 sung caAm mach hodc CT2 bé sung ty 1&
cam mach nhd (5%), hé sdi ching nidm sinh
trudng yéu, téc d6 sinh trudng rit cham, dat
2,79 mm/ngay (CT1) va 2,87 mm/ngay (CT2),
thoi gian hé sgi sinh trudng kin bich co chat
kéo dai 46,5 ngay (CT1) va 45,67 ngay (CT2).

Cao ndm men

NH.CI

Casein

(NH4)2504

Co chat CT4 va CT5 cho thay két qua sinh
trudng hé soi kha toét. Téc dd sinh trudng
trung binh hé sgi ghi nhan lan lugt dat
3,43 mm/ngay (CT4) va 3,41 mm/ngay (CT5).
Thoi gian hé sgi sinh trudng kin bich cd chat
trén nén CT4 va CT5 lan lugt 1a 38,67 ngay va
40,33 ngay (Bang 6).

Peptone

Hinh 4a. Hé sgi ndm Linh chi FM6 nuéi cAy trén méi trudng bd sung ngudn nito khac nhau

3/l

1g/l

49/l 59/l

Hinh 4b. Hé sgi ndm Linh chi FM6
nudi cdy trén méi trudng bé sung ham lugng NH,Cl khac nhau
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Bang 6. Kha ning sinh trudng hé sgi ching nAim FM6
trén cac co chat bé sung ty 1é cam mach khac nhau

Cong Tbcddtrung binh  Thoigiansinh trwdng

thire hé soi (mm/ngay) kin co chét (ngay) Bdc diem hé soi

CT1 2,79 46,5 Hé soi mau trang, giai doan dau hé sgi rat manh, téc dd moc rat cham.

CT2 2,87 45,67 Hé soi mau trdng, manh, tbc d6 moc twong déi cham.

CT3 3,71 36,83 Hé soi mau trang, day, phat trién nhanh, ddng d&u, nhanh xuét hién mang dai.

CT4 343 38,67 Hé soi mau trang, day, phét trién nhanh, ddng déu, xuat hién mang dai sém.

CT5 341 40,33 Hé soi mau trang, day, phat trién nhanh va déng déu, sém xuét hién mang dai.
LSDos 0,48 332

CV% 7,8 4,2

Bang 7. Kich thuéc qua thé va hiéu suat sinh hoc
ctia chiing nAm FM6 khi nubi trong trén cac co chat bé sung ty 1é cam mach khac nhau

Céng Kich thwéc ngang quathé Kich thudc doc quathé Khéi lwong ndm/bich Hiéu suét sinh hoc
thire (mm) (mm) () (%)

CT1l 49,67 38,75 13,73 3,50

CT2 85,65 44,30 25,69 6,83

CT3 63,00 59,50 31,46 8,84

CT4 77,78 74,11 29,50 8,78

CT5 64,11 51,83 24,64 6,48
LSDo,0s 3,17 2,26 1,88 0,50

CV% 2,5 2,2 4,0 4,0

B T3 CT2 CT3 CT4 CT5

Hinh 5. Hé sgi va qua thé ctia ndm Linh chi FM6 trén cac co chat nuéi trong khac nhau
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Mat d6 hé sgi c6 su khac biét ro6 rang gitia
cac cong thic co chat. Hé sgi chiing nam FM6
sinh trudng yéu trén co chat khong bd sung
cam mach(CT1) va bd sung 5% cam mach
(CT2). Khi b8 sung ty 16 cam mach cao hon
(CT3: 10% , CT4: 15% va CT5: 20%), hé sgi déu
phat trién manh, mat d6 hé sgi day va c6 su
khac nhau vé téc do sinh trudéng (Hinh 5). Ching
nim FM6 cho hiéu suat ndm thu dudgc cao nhat
khi duge nudi trong trén CT3 (b6 sung 10% cam
mach) va CT4 (15% cam mach), lan lugt dat
8,84% va 8,78% va tung ting véi khoi lugng ndm
trung binh/bich 16n nhat dat 31,46g (CT3),
29,50g ndm/bich (CT4). Hiéu suit ndm thu duge
tuong doi cao khi nuéi tréng trén CT2 (6,83%)
va CT5 (6,48%) (Bang 7).

Nhu vay, rd rang ty 16 cam mach bé sung
vao cd chat nuéi trong da anh hudng truc tiép
dén qui trinh sinh truéng hé s¢i va hiéu suit
ndm thu duge. Ty 16 cam mach bS sung khac
nhau khién cho ty 1é C/N thay déi. Nam 2000,
Stamets cho rang ty 1& can bang C/N trong co
chat nuoi tréng 1a yé&u t6 vo cuing quan trong.
Ty 1& C/N can bang trong cd chat sé gitp ting
cudng sinh trudng hé soi va su phat trién qua
thé, tuy nhién néu ty 1&6 C/N khéng can bing sé
can trd su phat trién cta hé soi (Stamets &
Chilton, 1983; Okhuoya & cs., 2000). Mbi loai
ndm khac nhau sinh truéng tot trén nén co
chét c6 ty 16 C/N khac nhau. Ching han nhu ty
16 C/N thich hgp cho loai
applanatum la 2:10 (Jo & cs.,

Ganoderma
2009),
Ganoderma lucidum la 2:2 (Suberu & cs.,
2013) hay ty 1& C/N trong méi truong la 16,7:1
cho sinh khéi sgi Ganoderma Iucidum cao nhat
(Torres & cs., 2011).

4. KET LUAN

Chung ndm Linh chi FM6 dugc x4c dinh
tuong dong véi loai Ganoderma orbiforme véi ty
18 16n hon 99,35%. Khi nudi cay hé s¢i ndm trén
mdi truong bé sung cac ngudn cacbon, nite khac
nhau, fructose va NH,Cl dudc danh gia 14 nguén
cachon va nguén nito phut hgp nhat d6i véi sinh
truéng hé soi chung nadm FM6. Ham lugng
fructose va NH,C1 t6i uu dé6i véi sinh trudng hé

1632

sdi chung nd&m FM6 lan lugt 1a 15 g/l va 2 g/l
Nuéi tréng ndm Linh chi FM6 trén gia thé mun
cua bd sung cam mach véi ty 1& khac nhau c6
anh hudng truc tiép dén sinh trudng hé sgi va
hiéu sudt ndm thu dugc, hiéu suat sinh hoc ndm
thu dugc 16n nhat dat 8,84% khi co chit nudi
tréong bd sung 10% cam mach. Day la két qua
nghién ctu buéc dau, loai ndm Ganoderma
orbiforme cin c¢6 nhiing nghién ctu tiép theo dé
khai thac tiém ning va gia tri cia né
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