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TOM TAT

Chung ndm hoang chi Tocl (Tomophagus cattienensis) la mét chiing ndm méi thu thap t& vudn quéc gia Cat
Tién thudc tinh Bdng Nai, dwoc nhan dinh |a mét ching ndm quy. Trong nghién ciru nay, hé soi ching ndm hoang
chi Toc1 dwoc nubdi & 4 ngudng nhiét 6 (20 + 1°C, 25 + 1°C, 30 + 1°C va 35 * 1°C); méi trwéng nudi cly st dung 5
ngudn cacbon khac nhau (glucose, fructose, saccharose, maltose va lactose), 5 ngudn nito khac nhau (cao ndm
men, peptone, NH4Cl, NHsNO3 va (NH4)2S0,) va 6 ngudn mudi khoang (KCI, KNOs, NaNOs, KoHPO,4, KH,PO4 va
MgS04.7H,0), ddng thoi hé soi ching ndm dwoc nubi cly trén 4 co chét nén bd sung ty 1& cam mach khac nhau
(0%, 5%, 10% va 15%). Muc tiéu nham tim ra ngwéng nhiét d6 t6i wu, ngudn cacbon, ngudn nito va ngudn mudi
khoang phu hop véi sinh trwdng hé soi chiing ndm hoang chi Toc1, ddng théi danh gia anh hwéng cua ty 1& cam
mach bb sung vao co chéat nudi trdng dén sw hinh thanh va phat trién qua thé ching ndm nay. Két qua chi ra réng,
hé soi ndm hoang chi Toc1 sinh trwdng tét nhat & nguwdng nhiét 25 + 1°C. Glucose va cao ndm men lan luot |a céc
ngudn cacbon va nito’ tét nhat déi véi hé sei chding ndm. Chiing ndm ciing sinh trdng manh nhét trén méi trwong c6
bé sung K;HPO,. Céng thirc nudi tréng bao gébm 89% mun cua, 5% bdt ngd, 1% CaCOz va 5% cam mach cho hiéu
suat ndm thu dwoc cao nhéat dat 15,97%.

T khéa: Tomophagus cattienensis, nudi tréng, ngudn mubi khoang, nhiét do, ty I& cam mach.

Evaluating Properties of Mycelial Growth and Effect
of the Wheat Bran Ratio on Formation and Fruiting Body Development
of Golden Lingzhi Mushroom Strain (Tomophagus cattenensis)

ABSTRACT

The golden lingzhi strain Tocl (Tomophagus cattienensis) is a new strain that was discovered in the Cat Tien
National Park in BPong Nai provine and it was identified to be a precious mushroom species. In this study, mycelial of
strain Tocl were incubated in 4 temperature levels (20 + 1°C, 25 + 1°C, 30 + 1°C and 35 * 1°C); culture medium
supplemented 5 different carbon sources (glucose, fructose, saccharose, maltose and lactose), 5 different nitrogen
sources (yeast extract, peptone, ammonium clorua, ammonium nitrate and ammonium sulfate), 6 mineral salt
sources (kali cloride, kali nitrate, natri nitrate, dikali phosphat, kali dihydrophosphat and magie sulfate). Beside that,
mycelial of this strain were cultivated in 4 substrates added different wheat bran ratio (0%, 5%, 10% and 15%). This
study aims to figue out the optimal temperature, the suitable carbon, nitrogen and mineral salt source for mycelial
growth of golden lingzhi mushroom strain Tocl and also evaluating effect of the wheat bran ratio, which was
supplemented on substrate, on formation and fruiting body development of this strain. The results showed that the
optimal temperature for mycelial growth is 25°C 1. Glucose and yeast extract were considered the most suitable
carbon and nitrogen sources for mycelial growth. This strain grew very well on culture supplemented K;HPOa. The
substrate containing 89% sawdust, 5% corn powder, 1% CaCO3; and 5% wheat bran performed the highest BE,
reached 15,97%.

Keywords: Tomophagus cattienensis, cultivation, mineral salt sources, temperature, wheat bran ratios.
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Nghién ctru déc diém sinh trwdng hé soi va anh hwdng cla ty I&é cdm mach dén sw hinh thanh, phét trién qua thé cda

nam hoang chi (Tomophagus cattienensis)

1. DAT VAN DE

Tomophagus 1a mot chi nidm trong ho
Ganodermataceae, loai dién hinh Tomophagus
colossus c6 ngudn goc tit vung nhiét déi chau My
va chau Phi (Murrill WA, 1905). Tomophagus
cattienensis (n&m hoang chi), 14 mo6t loai ndm
dugc phat hién, thu thap trén cay gb cting tai
vuon qudc gia Cat Tién, da dugdc xac dinh loai
méi dua vao hinh thai hoc va ma vach ITS DNA
(Le Xuan Tham & cs., 2012).

Hién nay, cac nghién ctiu mé ta dic diém
sinh hoc, gia tri dugc liéu ctia chi Tomophagus
noéi chung va loai Tomophagus cattienensis noéi
riéng con chua nhiéu. Gan day nhat, ba hop
chat steroid méi ¢6 trong qua thé T. cattienensis
(dat tén la cattienoid A-C) va schisanlactone A
duge phat hién (Bui Thi Thu Hien & cs., 2013).
Theo d6, cac hop chit nay mic du khong c6 hoat
tinh khang khuén ciing nhu tc ché tyrosinase,
nhung steroid B va schisanlactone A lai c6 kha
ning gy doc t&€ bao KB (t& bao ung thu biéu mé
biéu bi ¢ ngusi) véi gia tri IC,, tuong tng cua
ching l1an lugt 14 91,2 va 63,3um.

Trong mot nghién ctu, Nguyen & cs.
(2021b) nhan dinh rang, diéu kién méi trudng
nudi cay la yéu t6 quan trong anh hudng dén
sinh trudng hé soi, sy hinh thanh va phat trién
qua thé n&m. Tuy nhién, cac cong trinh nghién
ctiu vé sinh trudng hé soi, su phat trién qua thé
cua chi Tomophagus néi chung, dic biét 1a loai
méi T. cattienensis con rat han ché. Vi thé, muc
tiéu ctia nghién c@u nay nhim danh gia kha
trudng hé sdi
T. cattienensis Tocl trén cac diéu kién khac

ning sinh ching nidm
nhau bao gém: nhiét do, ngudn cacbon, nguén
nitd, nguén khoang, dong thsi xic dinh anh
hudng cua ty 1é dinh dudng bé sung trong giai
doan nudi trong dén su hinh thanh va phat
trién qua thé chung n&m.

2. PHUONG PHAP NGHIEN cUU
2.1. Vat liéu

Hé soi chung nidm hoang chi (ky hiéu la
Tocl) dudc bao quan trén moi trudng PGA & 10°C
va luu tréi tai Vién Nghién ctu va Phat trién
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2.2. Phuong phap nghién cttu

2.2.1. Sinh truéng hé soi chiing nAim hoang
chi Tocl & cac diéu kién nhiét dé khic nhau

Chiing ndm hoang chi Tocl dugc nudi cay
trén moi truong PGA va dugc nudi & cac mic
nhiét d6 20°C + 1, 25°C £ 1, 30°C+ 1va 35°C+ 1
dé danh gia kha ning sinh trudng. Pudng kinh
hé soi duge do 3 ngay mot 1an.

* Cong thiic moi trusng PGA (dinh lugng st
dung cho 1 lit méi trudng) bao gém: dich chiét
200g khoai tay, 20g dudng glucose va 15g agar.

2.2.2. Sinh trudng hé sgi chiing nim hoang
chi Tocl trén méi truong cé bé sung céac
nguoén cachon khac nhau

Nam nguédn cacbon dude st dung dé khao
sat bao gom: glucose, fructose, maltose, lactose
va saccharose. Cong thiic mo6i truong (dinh
lugng st dung cho 1 lit méi trudng) nhu sau:

CT1: Dich chiét 200g khoai tay + 20g
glucose + 15g agar

CT2: Dich chiét 200g khoai tay + 20g
fructose + 15g agar

CT3: Dich chiét 200g khoai tay + 20g
maltose + 15g agar

CT4: Dich chiét 200g khoai tay + 20g
lactose + 15g agar

CT5: Dich chiét 200g khoai tay + 20g
saccharose + 15g agar

Sau khi cay giong, hé soi chting ndm dude nudi
d nhiét @ 25°C * 1. Dudng kinh hé sdi dudc theo
déi lién tuc 3 ngay 1 1an.

2.2.3. Sinh trudng hé soi chiing nAm hoang
chi Tocl trén méi truong cé bé sung cac
nguoén nito khac nhau

Tai thi nghiém nay, 5 nguén nité khac nhau
duge st dung dé danh gia dic diém hé sgi va toc
d6 sinh trudng hé sgi chting ndm hoang chi Tocl
bao gém: cao ndm men, peptone, NH,Cl, NH,NO,
va (NH,),SO,. Coéng thiic méi trudng (dinh lugng
st dung cho 1 lit méi truong) nhu sau:
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CT1: Dich chiét 200g khoai tiy + 20g
glucose + 2g cao ndm men + 15g agar

CT2: Dich chiét 200g khoai tiy + 20g
glucose + 2g peptone + 15g agar

CT3: Dich chiét 200g khoai tiy + 20g
glucose + 2g NH,CI + 15g agar

CT4: Dich chiét 200g khoai tiy + 20g
glucose + 2g NH,NO, + 15g agar

CT5: Dich chiét 200g khoai tiy + 20g
glucose + 2g (NH,),SO, + 15g agar

Sau khi cdy gidng, hé sgi chiing ndm dugc
nudi 6 nhiét d6 25°C + 1. Puong kinh hé sgi duge
theo d6i lién tuc 3 ngay 1 lan.

2.2.4. Sinh trudng hé soi chiing nAim hoang
chi Tocl trén méi truong cé bé sung cac
nguén muédi khoang khac nhau

Tai thi nghiém nay, 6 nguén muéi khoang
duge st dung bao géom: KCl, KNO,, KH,PO,,
K,HPO,, NaNO,, MgS0,.7H,0. Cong thtc moi
truong (dinh lugng st dung cho 1 lit méi trucng)
nhu sau:

CT1: Dich chiét 200g khoai tiy + 20g
glucose + 2g cao ndm men + 2g KC1 + 15g agar

CT2: Dich chiét 200g khoai tay + 20g glucose
+ 2g cao ndm men + 2g KNO, + 15g agar

CT3: Dich chiét 200g khoai tay + 20g glucose
+ 2g cao ndm men + 2g KH,PO, + 15g agar

CT4: Dich chiét 200g khoai tay + 20g glucose
+ 2g cao ndm men + 2g K,HPO, + 15g agar

CT5: Dich chiét 200g khoai tay + 20g glucose
+ 2g cao ndm men + 2g NaNO, + 15g agar

CT6: Dich chiét 200g khoai tay + 20g
glucose + 2g cao ndm men + 2g MgS0,.7H,0 +
15g agar

Sau khi cdy gidng, hé soi ching ndm dugc
nudi § nhiét d6 25°C + 1. Puong kinh hé sg¢i duge
theo dbi lién tuc 3 ngay 1 1an.

2.2.5. Anh hudng ciia ty 16 cAm mach dén su
hinh thanh va phat trién qua thé ndm
hoang chi Tocl

Ching ndm hoang chi Tocl dudc nudi trong
trén co chat bé sung 4 mic ty 1é cAm mach khéc
nhau. Cong thtic nubi trong dude thiét k& nhu sau:

CT1: 94% mun cua bd dé + 5% bot ngd +
0% cam mach + 1% CaCO,

CT2: 89% mun cua bd dé + 5% bot ngd +
5% cam mach + 1% CaCO,

CT3: 84% mun cua bd dé + 5% bot ngd +
10% cam mach + 1% CaCO,

CT4: 79% mun cua bd dé + 5% bot ngd +
15% cam mach + 1% CaCO,

Nguyén litu duge xt ly, chinh &m va phéi
tron theo phuong phap ctia Dinh Xuén Linh & cs.
(2007). Céac bich thi nghiém dudc tién hanh trong
phong t6i, nhiét d6 26°C + 1, 6 4m khong khi
65-75%. Sau 30 ngay udm sgi, bich duge rach va
chuyén sang phong nudi qua thé cé6 nhiét do
30-35°C, d6 Am 85-90%, anh séng 800-1.000lux.

Cac chi tidu theo ddi qua trinh sinh trudng
hé s¢i va su hinh thanh, phat trién qua thé
bao gém:

+ D06 dai hé sgi (mm): Tinh t¥ ngay ciy
gidng, ct 7 ngay do 1 1an d6 dai hé soi

+ Thoi gian hé sgi sinh trudéng kin bich co
chét (ngay): Tinh tit thdi diém cdy giong dén khi
hé sgi sinh trudng kin bich co chat

+ Téc dd sinh trudng trung binh ctia hé s¢i
(mm/ngay) = D dai trung binh hé s¢i (mm)/Thoi
gian hé soi sinh trudng dudc do dai d6 (ngay)

+ Thoi gian bt dAu xuét hién mam qua thé
(ngay): Tinh tit thoi diém cdy giong dén khi qua
thé bt d¢au hinh thanh

+ Thoi gian bat dau thu hai qua thé (ngay):
Tinh ti thoi diém cdy giong dén lic qua thé
dude thu hai

+ Khéi lugng trung binh qua thé (g)

+ Puong kinh trung binh mé qua thé (mm):
Po phan ma dai nhat cia qua thé

+ Hiéu suit sinh hoc (%) = Khéi lugng ndm
tusi (g) x100%/Téng khéi lugng nguyén liéu
kho (g).

2.2.6. Dic diém hé sgi

Dic diém sinh trudng va hinh thai hé sgi
dudc quan sat va danh gia theo phuong phap
ctia Trinh Tam Kiét (2012). Mat d6 hé sgi dudgc
danh gia theo ba mitc d6: thua (+), trung binh
(++); day (+++).
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2.3. Xt Iy s6 lidu

Cac thi nghiém dudc b6 tri hoan toan ngau
nhién va duge lap lai 3 1an. S6 liéu ghi nhan
duge xt 1y bing phan mém Exel va phan mém
xt ly thong ké Iristat 5.0, st dung phuong phap
phéan tich phuong sai Blance ANOVA véi d6 tin
cay 95%.

Cap déi1 gia tri trung binh dugc so sanh theo
phuong phap sau: Gia tri LSD, ;s dugc so sanh
v6i tri tuyét do6i hiéu hai gia tri trung binh cta
hai cong thtic, néu gia tri LSD,,; nho hon gia tri
hiéu d6 thi hai cong thic so sanh khac nhau c6 y
nghia vé méit théng ké véi do6 tin cay 95%.
Nguge lai, néu gia tri LSD,,; 16n hon gia tri
hiéu d6 thi hai cong thic so sanh khéng khac
nhau vé mit thong ké véi do tin cay 95%.

3. KET QUA VA THAO LUAN

3.1. Anh huéng cta nhiét dé6 dén sinh
trudng hé sgi chung nam hoang chi Tocl

Hé sgi chting ndm hoang chi Toc1 sinh trudng
nhanh nhat khi nuéi ¢ nhiét d6 25°C * 1, téc do
trung binh hé sgi (TDTBHS) dat 16,50 mm/ngay.
Tai nén nhiét d6 cao hon 30°C * 1, hé sgi chung
nam sinh truéng t6t, TDTBHS kh4 nhanh, dat
11,86 mm/ngay. Hé sdi ching ndm van sinh
truéng khi nhiét d6 ha xudng thap 20°C * 1, tuy
nhién TDTBHS cham, chi dat 6,07 mm/ngay.
Trong khi d6, khi ning nhiét d6 1én 35°C * 1, su
sinh trudng ctia hé sgi chiing ndm bi tc ché, c6 xu
huéng co lai, ngting phat trién, do d6 khéng xac
dinh duge TDTBHS cling nhu théi gian sinh
trudng kin dia thi nghiém (Bang 1).

Tai cac miic nhiét d6 khac nhau, hé sgi
chiing ndm hoang chi Tocl thé hién sy khac
biét rd rét vé TDTBHS va dd day hé soi
(Hinh 1). Hé sdi chting n4m hoang chi Tocl khi
dudc nudi & nhiét do 25°C *
nhanh, hé s¢i day va khde hon so véi cac miic
nhiét d6 con lai. O nén nhiét d6 thap (20°C + 1,
hé s¢i sinh trudng yéu, mat d¢d thua. Khi nudi 6
ngudng nhiét dé cao hon (30°C * 1), hé sgi phat
trién tuong déi t6t nhung khong day. Tai mic
nhiét cao (35°C * 1) kéo dai, hé soi bi tc ché,
ngting sinh trudng. Nhu vay, hé sgi ching ndm

1 phat trién

hoang chi Tocl sinh trudng tét trong ngudng
nhiét ti 25°C + 1 dén 30°C * 1, sinh trudng tot
nhat tai nhiét d6 25°C + 1, sinh trudéng yéu 6
nén nhiét do6 thap (20°C + 1) va bi tc ché sinh
trudéng tai mic nhiét 35°C + 1 kéo dai.

Niam 1976, két qua nghién ctu cuaa
Zadrazil cho thay nhiét d6 c6 tac ddng l6n dén
sinh truéng hé sgi ndm. Chung giéng linh chi
G. Iucidum sinh trudng té6t nhat & 22°C, khi
tdng nhiét do 1én cao 30°C, hé sgi khong c6 dau
hiéu sinh trudéng theo ghi nhan ctua Ian
Fletcher & cs. (2019). Theo Andrew & cs.
(2019) cac loai ndm Linh chi sinh trudng trong
khoang nhiét dd téi vu tir 25°C dén 30°C, bao
gom cac chung G. curtisiii G. meredithiae,
G. ravenelii, G. sessile, G. tuberculosum,
G. cf. weberianum va G. zonatum. Ching nim
Linh chi G. martinicese phat trién t6i uu & nén
nhiét dd cao hon tu 30°C dén 35°C va
T. colossus sinh trudng téi uu trong khoang
nhiét d6 ti 35°C-40°C. Nhu vay, tac dong caa
nhiét do 1én su sinh trudng hé sdi ctia cac loai,
cac chung khac nhau 1a khac nhau.

Bang 1. Sinh truéng hé sgi ching nAm hoang chi Tocld cac ngudng nhiét do khac nhau

Nhiét d6 DDHS sau 3 ngay DDHS sau 6 ngay TDTBHS Thoi giarj kin dia
T (mm) (mm) (mm/ngay) (ngay)
20°C 15,83 35,17 6,07 13,67
25°C 49,00 82,50 16,50 5,00
30°C 38,17 79,00 11,86 7,00
35°C 5,33 9,83
CV% 6,90 0,80 1,50 3,90
LSDo.0s 5,39 1,19 3,90 0,75
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20°C 25°C

30°C 35°C

Hinh 1. Hé sgi chiing niAm hoang chi Tocl

sau 4 ngay ciy giong & cac ngudng nhiét do khac nhau

Bang 2. Anh hudng ctia cac ngudn cacbon khac nhau

dén sinh trudng hé sgi chiing nadm hoang chi Tocl

Nguén DDHS sau 3 ngay DDHS sau 6 ngay TDTBHS Thoi gian kin

cachon (mm) (mm) (mm/ngay) dia (ngay)
Glucose 49,00 82,50 16,50 5,00
Fructose 42,67 82,83 13,80 6,00
Maltose 47,00 82,33 15,54 5,33
Saccharose 42,83 82,33 13,72 6,00
Lactose 25,17 49,50 6,79 11,67
CV% 7,10 3,20 6,10 5,00
LSDo.0s 5,49 4,58 1,53 0,64

3.2. Anh hudéng ctia nguoén cacbon khac
nhau dén sinh truéng hé sgi chung nim
hoang chi Tocl

Trong 5 ngudn cacbon dugc st dung, hé sgi
nim hoang chi Tocl sinh trudng nhanh nhat
trén nén moéi trusng PA bd sung glucose va
maltose, TDTBHS dat 1an lugt 16,50 mm/ngay
va 15,54 mm/ngay. Trén nén méi trudng bo
sung fructose va saccharose, hé sgi chung nadm
sinh trudng kha nhanh, TDTBHS lan lugt dat
13,80 mm/ngay va 13,74 mm/ngay. Hé sgi chuing
ndm nudi cdy trén méi trusng b6 sung lactose
sinh trudng cham, khong déng déu, TDHSTB
cham nhat, dat 6,79 mm/ngay (Bang 2).

Su khac biét vé mat do hé sgi trén cac méi
truong khéc nhau ciing 13 mét diém dang quan
tAm cta cac nha nghién cttu. Hinh 2A cho thay,
khi nuéi trén méi truong bé sung glucose va
maltose, hé sdi ndm hoang chi Tocl sinh trudng
dong déu, hé soi day mugt. Trén méi trusng su

dung saccharose va fructose, hé sgi sinh trudng
dong déu nhung mat do hé soi moéng. Doi véi
méi trudng bd sung lactose, hé sgi sinh trudng
cham, dong déu, mat d6 hé s¢i day, nhung dau
soi nd&m khéng mugt. Dua vao két qua vé hinh
thai hé soi va TDTBHS, c¢6 thé két luan ring hé
s¢i chung nadm hoang chi Tocl sinh trudng tét
trén nhiéu ngudén cacbon khac nhau nhung
glucose 1a ngudn cacbon phi hgp nhat.

Hé s¢i ndm st dung nhiéu ngudn cacbon dé
sinh trudng va phat trién bao gém
monosaccharide, polysaccharide, axit amin va
axit httu cd (Chang & Miles, 2004). Nam 2014,
Itoo & Reshi két luan rang anh hudng cua
ngudn cacbon dén téc do sinh trudng cta hé sgi
phu thudc vao chliing gidng, méi truong va diéu
kién nubi cdy. George & cs. (2008) bao céo ring
glucose 1a ngudn cacbon bé sung vao méi trudng
nudi cay cho sinh khoi sgi khoé ndm G. Iucidum
447 dat cao nhat (5,3 g/l), sau d6 1a cellobiose
(5,0 g/l). Mannose va dextrin la hai nguén
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cacbon thic day su téc do phat trién va mat do
hé sdi cta loai ndm G. applanatum (Woo-Sik &
cs., 2009). Trong khi d6, véi modt chung khac
cung loai G. applanatum, Jeong & cs. (2005) két
luan rang glucose 14 nguén cacbon tét nhat cho
hé s¢i n&m phat trién.

3.3. Anh huéng ctia nguén nito khac nhau
dén sinh truéng hé sgi chung naim hoang
chi Tocl

Trong 5 ngudén nito dugc st dung & thi
nghiém nay, hé so¢i chiing ndm sinh trudng tot
nhat trén nén moi truong PGA bé sung cao ndm
men, TDTBHS dat 16,53 mm/ngay. Trén cac méi
truong bé sung (NH,),SO,, NH,Cl, peptone va
NH,NO,, hé s¢i ching ndm sinh trudng tuong d6i
t6t, hé soi phat trién nhanh, gan nhu khéng c6 su
cach biét r6 rang gitia cic moi truong, TDTBHS
lan lugt dat 14,78 mm/ngay; 14,71 mm/ngay;
14,01 mm/ngay va 13,69 mm/ngay (Bang 3).

Mat do hé sgi gitia cac moi truéng khong c6
su khac biét ro rét. Trén tat cid cAc mdi trudng,
hé sgi chuing ndm Tocl sinh truéng nhanh, déng
déu. Tuy nhién, trén moéi trudng bd sung cao
ndm men va (NH,),SO,, hé sgi sinh trudng tét
nhat, mat d6 hé sgi day hon cdc méi truong con
lai (Hinh 2B). Nhu vay, hé soi chung ndm hoang
chi Tocl sinh trudng tot trén tat ca cac ngudn
nito thi nghiém, nhung ching sinh trudng tét
nh4t trén nén mai trudng bé sung cao ndm men
v6i ham lugng bé sung 2 g/l.

Theo Elhami & cs. (2008), nitc tac dong 16n
dén qua trinh sinh truéng hé s¢i, sy hinh thanh
va phat trién qua thé ndm, dong thoi anh hudng
dén ham lugng protein c6 trong ndm. Tuy nhién,
cling giéng nhu cacbon, su anh hudng cua nito
con phu thudc vao chiing ndm, diéu kién va méi
trudng nudi cady (Itoo & Reshi, 2014). Woo-Sik Jo
& cs. (2009) bao cao rang chiét xuidt ndm men va
chiét xudt mach nha la hai nguén nite thic ddy
su phat trién hé s¢i loai ndm G. applanatum, két
qua nay khong tuong dong véi két qua ctiia Jeong
& cs. (2005) khi cho ring rugu ngdm ngd la
ngudn nitd tdt nhat déi véi sinh trudng hé soi
nam Linh chi G. applanatum.
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3.4. Sinh trudng hé sgi chung nim hoang
chi Tocl trén méi trudng bd sung ngudn
mudi khoang khac nhau

Trong 6 ngudén mudi khoang duge st dung,
hé soi chiing ndm hoang chi Tocl sinh trudng
nhanh va manh nh&t trén méi trudng bd sung
K.HPO,, TDTBHS ghi nhian duge Ila
16,6 mm/ngay. Trong khi d6, trén cac moéi truong
b6 sung MgSO,, KCI, KH,PO, va KNO,, hé s¢i
chiing ndm sinh truéng kha nhanh, TDTBHS
lan lugt dat 15,67 mm/ngay; 15,60 mm/ngay;
14,95 mm/ngay va 14,11 mm/ngay. Méi trudng
bé sung NaNO, ghi nhan duge TDTBHS cham
nhat, dat 13,78 mm/ngay.

C6 su khac biét ré rang vé su phat trién hé
s0i va méat do hé sgi trén cac moéi truong mudi
khoang khac nhau. So véi 5 ngudn muéi khoang
cting nghién ctu thi trén nén méi truong bé sung
K,HPO,, hé s¢i chting nam hoang chi sinh trudng
dong déu, hé sgi tring muogt, mat d6 hé soi day
hon. Khi nu6i trén cadc méi trusng bd sung
MgS0,.7H,0, KCIl, KH,PO, va NaNO, hé soi
ching ndm khong c6 sy khéc biét, hé sgi sinh
trudng dong déu, mat do hé sgi trung binh. Trong
khi d6, khi bé sung KNO, vao méi trusng nudi
c4y, hé soi sinh truéng nhanh nhung yéu, mat do
hé soi thua moéng (Hinh 3). Cén ct vao két qua vé
TDTBHS va mat do hé sgi, c6 thé két luan
K,HPO, 14 nguén mudi khoang phu hgp nhat dsi
v6i sinh trudéng hé soi nAm hoang chi Tocl.

Bén canh hai thanh phan thiét yéu cau tao
nén té& bao 1a cacbon va nito, vitamine cung
mudéi khoang ciling déng vai tro quan trong
trong qua trinh sinh trudng cua hé sg¢i nim.
Trén moi trudng nén YM, MgSO,.7H,0, KH,PO,
va NaCl 1a cac loai mudi khoang rat tot doi véi
sinh trudng hé soi cua ndm Linh chi
G. applanatum, ngude lai ZnSO,.7H,0 khi bd
sung vao modi trudng nén lai giy tc ché hé soi
(Woo-Sik & cs., 2009). Woo-Sik & cs. (2006) bao
cdo rang chung ndm Phellinus spp. sinh trudng
t6t nhat khi moi trudng nudi cdy nén YM bd
sung MgSO,.7H,0, hoiac KH,PO,, nhung khi st
dung ZnSO,.7H,0, hé s¢i ndm khoéng c6 dau
hiéu sinh trudng. Két qua cua nhiing nghién
ciu trén hoan toan phu hop véi khing dinh kha
nang hap thu chat khoang ctia hé sgi phu thuéc
vao chung loai va giai doan phat trién cua
ching (Mallikarjuna & cs., 2013).
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Bang 3. Sinh trudng hé sgi ching nidm hoang chi Tocl
trén méi truong bé sung ngudn nite khac nhau

Nguén nito PDHS sau 3 ngay DDHS sau 6 ngay TDTBI-!S Thoi gi?n hé‘so’i

(mm) (mm) (mm/ngay) moc kin (ngay)
Peptone 39,67 80,33 14,07 6,00
Cao ndm men 39,00 82,67 16,53 5,00
NH4NO3 40,67 82,17 13,69 6,00
(NH4);S04 36,40 83,17 14,78 5,67
NH,CI 41,17 82,67 14,71 5,67
CV% 10,20 2,60 10,00 9,70
LSDg.05 7,56 4,08 2,78 1,03

B (NH4),S0,

A Saccharose Fructose Glucose Lactose Matose

Hinh 2. Anh hudng cua nguon cacbon (A)
va ngudn nito (B) dén sinh trudng hé sgi chiing nim hoang chi Tocl sau 4 ngay ciy giong

Bang 4. Anh huéng ctia nguén mudi khoang khac nhau
dén sinh trudng hé sgichting ndm hoang chi Tocl

Ngudn mubi DDHS sau 3 ngay DDHS sau 6 ngay TDTBHS Théi gian kin dia

khoang (mm) (mm) (mm/ngay) (ngay)
MgS0,.7H,0 43,33 83,00 15,67 5,33
KoHPO,4 45,00 83,33 16,60 5,00
KCI 47,17 82,57 15,60 5,33
NaNO; 43,83 82,67 13,78 6,00
KNO3; 44,33 83,00 14,11 6,00
KH,PO,4 45,33 84,17 14,95 5,67
CV% 5,20 0,60 10,10 10,70
LSDg.05 4,21 0,95 2,78 1,08
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K,HPO,

Hinh 3. Sinh trudng ctia hé sgi chung nam hoang chi Tocl

sau 4 ngay cdy giéng trén moi truong bé sung nguén mudi khoang khac nhau

Bang 5. Sinh trudéng cta hé sgi ching naim hoang chi Tocl

trén co chat bé sung ty lécam mach khac nhau

cT DDHS sau 7 ngay BDDHS sau 14 ngay BDHS sau 21 ngay BDDHS sau 28 ngay Thoi gian\kin bich TDTBHS
(mm) (mm) (mm) (mm) (ngay) (mm/ngay)
1 17,11 51,67 99,61 136,11 27,22 5,00
2 24,83 58,56 103,94 137,50 27,00 5,09
3 19,28 51,51 86,89 112,94 36,22 4,03
4 10,83 42,44 75,17 103,00 37,11 3,68
CV% 12,4 7,7 4,3 2,3 1,8 3,8
LSDo.os 4,46 7,89 7,91 5,51 1,12 0,29

3.5. Anh huéng ctia ty 16 cAm mach dén kha
ning sinh truéng va phat trién qua thé
nim hoang chi Tocl

* Giai doan sinh trudng ciia hé soi

Trong 4 coéng thiic (CT) co chat nudi trong,
hé soi ching ndm sinh trudng nhanh nhat trén
o chat CT2 va CT1, TDTBHS lin lugt dat
5,09 mm/ngay va 5,00 mm/ngay. Khi b3 sung
ham lugng caAm mach cao hon tuong tng 10%
(CT3) va 15% (CT4), hé s¢i chung nidm sinh
truéng cham lai, TDTBHS lan lugt ghi nhan dudc
14 4,03 mm/ngay va 3,68 mm/ngay (Bang 5).

Mat d6 hé sgi gitia cac CT c6 su sai khac 6
giai doan dau sinh trudng. Két qua ghi nhan cho
th&y trén nén co chit bé sung ty 1& cam mach
thap (0% va 5%), hé sdi sinh trudng nhanh
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nhung manh. Ngugc lai, khi nubi c4y trén cac co
ch&t b6 sung nhiéu cam mach (10% va 15%), hé
s¢i sinh truéng day nhung t6c dd sinh trudng
cham. Tuy nhién, dén giai doan sau, khi hé sgi
phat trién qua 1/3 bich, dudng nhu khéng quan
sat rd su khac biét vé mat do hé soi gitia cac CT
(Hinh 4A). Nhu vay, trong giai doan sinh trudng
hé sgi, ty 1& cAm mach 1am cho mat d6 hé sdi va
TDTBHS c6 tuong quan ty 1é nghich véi nhau.

R6 rang, ham ludng cam mach trong co chat
¢6 anh hudng dén TDTBHS. Viéc bd sung cam
mach vao co chit nuéi trong lam ting ham
lugng nite trong cd chat, thic ddy qua trinh
sinh téng hop protein va enzyme thuan 1gi hon
(Nguyén Thi Huyén Trang & cs., 2022). Tuy
nhién, néu ham lugng nito qua cao cé thé gay tc
ch€ su sinh trudéng hé sdi (Singer & cs., 2011) va
giam hiéu suit nam (Fanadzo & cs., 2010).
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Bang 6. Chi tiéu qua thé ndm hoang chi Tocl thu dugc
trén cac cong thiicco chat khac nhau

cT TGXHQT (ngay) TGTHQT (ngay) KLTBQT (g) DKMQT (mm) HSSH (%)
1 35,80 85,40 56,50 59,80 14,87
2 35,50 85,80 60,70 63,30 15,97
3 45,30 100,10 31,00 42,70 8,16
4 52,80 114,10 29,80 40,10 7,84
LSDo.s 0,91 1,68 4,24 3,95 1,12
CV% 2,3 1,9 10,4 7.6 10,4

Ghi chii: CT: Céng thiic; PDHS: P6 dai hé soi nAm moc duge; TDTBHS: Téc do trung binh hé sgi; TGXHQT: Thai
gian xuat hién qua thé: TGTHQT: Thoi gian thu hai qui thé: KLTBQT: Khéi lugng trung binh qua thé:
DKMQT: Puong kinh mi qué thé: HSSH: Hiéu suét sinh hoc.

B cT2

Hinh 4. Hé sgi (A), hinh thai qua thé sau 85 ngay (B) va kich thuéc qua thé (C)
ctia naim hoang chi Tocl trén cac céong thiic nuoi trong khac nhau

* Giai doan hinh thanh va phat trién qua thé

Ty 16 cam mach bd sung vao co chit nubi
trong khong chi tac dong dén sinh trudng hé soi
ma con tac dong dén qua trinh hinh thanh qua
thé ciing nhu kich thuéc va hiéu suét ndm thu
duge. Trong 4 CT nghién ctu, CT2 va CT1 cho
két qua TGXHQT nhanh nhat, lan lugt ghi
nhan 1a 35,50 va 35,80 ngay, tiép sau d6 1a CT3

(45,30 ngay), cudi cung CT4 c¢6 TGXHQT cham
nhat, sau 52,80 ngay. Tuong tu nhu thé,
TGTHQT gitia cac CT ciing khac nhau ro rét.
Néu nhu CT1 va CT2 ¢6 TGTHQT trung binh 1a
85 ngay thi TGTHQT cta CT3 1a 100,10 ngay,
CT4 14 114,10 ngay. Nhu vay, cd chat nuoi trong
dudgce bé sung ty 1é cAm mach cang 16n, TGXHQT
va TGTHQT sé cang kéo dai.
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CT2 cho thay két qua tét nhat vé HSSH,
KLTBQT va PKMQT, lan lugt dat 15,97%;
60,70g va 63,30mm. Theo sau d6 14 CT1 véi két
qua vé HSSH, KLTBQT, PKMQT dat 14an lugt 1a
14,87%; 56,50g va 59,80mm. HSSH va kich
thuée qua thé ndm dat th&p nhat trén CT4 véi
két qua ghi nhan dude HSSH (7,84%), KLTBQT
(29,80g), DPKMQT (40,10mm). Nhu vay, ham
lugng cam mach bd sung cang nhiéu, hiéu suét
ném ciing nhu kich thuéc qua thé thu duge cang
th&p. Nguyén nhan c6 thé do ham lugng cam
mach cao gdy ra su mat can bang dinh dudng
gilia cac yéu to cacbon va nitc trong co chat. Su
sinh trudng va phat trién ctia hé s¢i ndm phu
thudc vao ty 1& C/N trong co chat (Narain & cs.,
2008). Theo Nguyén Thi Huyén Trang & cs.
(2022), viéc b6 sung ham luong cam mach khéc
nhau dan dén ham lugng nitc trong co chat khac
nhau va lam cho ty 1& C/N gifia c4c co chat cling
khac nhau.

4. KET LUAN

Mbéi truong dinh dudng va diéu kién nudi
cdy c6 tac dong 16n dén sinh trudng hé sdi ctua
ndm hoang chi Tocl. Nghién ciiu da chi ra nhiét
d6 t61 uu dé hé sgi ndm hoang chi sinh trudng 1a
25°C * 1. Glucose, cao ndm men va K,HPO, lan
lugt 1a nhiing ngudn cacbon, nitd va mudi
khoang thich hgp nhat d6i véi su phat trién cta
hé soi chiing ndm. Co chat nén nudi trong gom
89% mun cua + 5% bot ngd +1% CaCO; bb sung
5% cam mach thu dugc hiéu sudt sinh hoc ndm
cao nhat dat 15,97%.
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