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TOM TAT

Viéc thu thap, danh gia ngudn gen ndm linh chi trong tw nhién cé vai trd quan trong trong nghién ctru ndm dwoc
liéu. Nghién cu nhdm danh gia mot s6 dac didm sinh trwéng, phat trién cGa ching ndm linh chi Ga8 méi thu thap
trong tw nhién, 1am co s& cho viéc rng dung chliing ndm nay trong san xuét. Chiing nAm Gas8 thu thap tai Lang Son,
dwoc xac dinh thudc loai Ganoderma lingzhi dwa trén d&c diém hinh thai va trinh tw gen viing ITS. Hé soi chiing ndm
G. lingzhi Ga8 dwgc nudi cdy trén ndm moéi trwdng dinh duéng va bdn mac didu kién nhiét d6 khac nhau. Két qua
cho thay, chiing ndm linh chi Ga8 sinh trwédng t6t nhéat trén moéi trwdng Raper véi tbc d6 sinh trwéng trung binh hé
soi ghi nhan dat 5,56 mm/ngay. Ngwé&ng nhiét d6 thich hop dé hé soi chiing ndm sinh trwdng la 26°C + 2. Bén canh
d6, hé soi chiing ndm linh chi Ga8 ciing dwoc nudi cay trén mot sb co chat nhan giéng cap 2 va nubi trong. Co' chét
nhan giéng gébm 99% théc ludc + 1% CaCOj; cho két qua sinh trudng hé soi chiing ndm tét nhéat, tbc do sinh trwéng
trung binh dat 5,72 mm/ngay. Co chét nuéi trong qua thé cé thanh phan 87% 18i ngd, 8% cam mach, 4% bot ngd va
1% CaCOj cho hiéu suét sinh hoc cao nhét dat 6,87%.

T khoa: Nam linh chi, hé soi, nuéi tréng, nhiét do, Lang Son.

Evaluation of Growth and Development
of Reishi Ga8 strain (Ganoderma lingzhi) Collected in Lang Son Province

ABSTRACT

Collection and evaluation of the natural genetic resources of reishi mushroom is important in the research on
medicinal mushrooms. This study aimed to evaluate growth and development characteristics of the newly collected
reishi mushroom strain Ga8 in nature, serving basis for applying in production. The reishi Ga8 strain collected in Lang
Son province was determined as Ganoderma lingzhi based on morphological characteristics and ITS sequence with
100% similarity in Genebank. The mycelia of the Ga8 strain were cultured on five nutrient media at four different
temperature conditions. The results showed that the Ga8 strain grew best on Raper medium with an average mycelial
growth rate of 5.56 mm/day. The optimum temperature for mycelial growth was 26°C + 2. In addition, the Ga8 strain
mycelium was also cultured on some master spawn substrates and cultivated. The master spawn substrate
consisting of 99% boiled rice and 1% CaCOs3 gave the best mycelial growth results, with an average growth rate of
5.72 mm/day. The culture substrate consisted of 87% corn cob, 8% wheat bran, 4% corn powder and 1% CaCOQOs;
yielded highest mushroom biological efficiency of 6.87%.

Keywords: Lingzhi, mycelium, corn cob, cultivation, temperature, Lang Son.

y A/ . linh chi c¢6 hiéu qué trong viéc phong chéng ung
1. DAT VAN DE thu (Zheng & cs., 2018), chong lai khoi u (Han &
T 1lau, ndm linh chi d3 duge st dung nhu cs., 2021), khang viém (Mei & cs., 2019). Bén
mét loai thao duge quy dé hé trg stic khoé theoy  canh d6, st dung ndm linh chi con c6 tac dung
hoc phuong Dong (Luangharn & cs., 2021). Ndm tré hoa, tang stic dé khang (Teseo & cs., 2021).
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Tai Viét Nam, ndm linh chi hién dang dugc
nuéi trong phé bién. Theo Ngo & cs. (2019), viéc
nuoi trong ndm linh chi gép phan cai thién su
phat trién bén viing cta cac ving néng thén tai
Viét Nam. Tuy nhién, viéc nuéi trong ndm linh
chi tai nudc ta phai déi mét véi nhiing van dé
nhu sdu bénh, ning suat ndm suy gidm do thoai
héa gibng... Trong khi d6, Viét Nam la nudc
nhiét d61 c6 dién tich rung ty nhién kha 16n, day
14 noi luu trit da dang cac ngudn gen nam tu
nhién. Viéc thu thap va danh gia cac nguén gen
ndm ndi dia ty nhién dang thu hit sy quan tdm
cua nhiéu nha khoa hoc do cidc ngudén gen tu
nhién c6 wu diém vé stic séng ciing nhu hoat
chat duge liéu. Luyen Thi Nguyen & cs. (2023)
da bao cio két qua viéc nghién ctiu sy sinh
trudng va phat trién ctia ching ndm linh chi
Ganoderma sinense Ga21 dudc thu thap tu khu
vic Dinh Lap, tinh Lang Son.

Viéc dinh danh loai, dong thoi danh gia anh
hudng cta cac moi truong dinh dudng, cac co
chdt nhan giéng va nudi tréng ciing nhu diéu
kién nudi cdy dén sinh trudng, phat trién cta
ching n4m linh chi Ga8 sé& khai thac dugc tiém
nang cua nam, gép phan da dang ngudn gidng
n&m linh chi @ing dung trong san xuat.

2. PHUONG PHAP NGHIEN CUU
2.1. Vat lidu

MAu qua thé ndm Ga8 dudc thu thap tai
tinh Lang Son. Hé sdi chung ndm Ga8 dugc
phan lap tit mau qua thé Ga8 va dugc luu gii
tai phong thi nghiém ctia Vién Nghién ctiu va
Phat trién Nam &n, N&m dugc lidu, Hoc vién
Nong nghiép Viét Nam.

2.2. Phuong phap nghién citu

2.2.1. Phuong phap dinh danh

Phan tich hinh thai: Phuong phap dinh loai
bing dic diém hinh thai theo Trinh Tam Kiét
(2011; 2012), Hapuarachchi & cs. (2019). Cac
déac diém hinh thai vi mé duge mé ta dua trén
qua thé tuci thu duge. Cac dic diém hién vi
dude quan sat 6 d6 phéng dai lén dén x 1.000
duéi kinh hién vi quang hoc Olympus CX33. Céac
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b6 phan dudc phan tich bao gbm mii ndm, cuéng
nam, 16 ndm, 6ng ndm, bao tAng va bao tu dam.

Phan tich ving ma ITS-rDNA cta ching
nam Ga8 véi cap moi ITS1-ITS4 (White & cs.,
1990). ADN dugc tach chiét va tinh sach theo
phuong phap CTAB cua Doyle (1987). DNA sau
phan tng PCR dugc tinh sach bing: ExoSAP-
IT™ PCR Product Cleanup Reagent (Applied
Biosystems™). San phdm DNA sau khi da tinh
sach dudc giai trinh tu theo phucng phép
Sanger (Coéng ty 1st Base, Malaysia). Sau d6 két
qua dudc so sanh véi trinh tu chuédn trong
GenBank.

2.2.2. Phuong phap danh gia sinh trudng
va phat trién cia nam linh chi

- Anh hudng ctia cdc méi trudng nudi ciy
khéac nhau dén miic dé sinh trudng hé soi chiing
nédm linh chi Ga8

Hé sgi chuing ndm linh chi Ga8 dugc nudi
cdy trén 5 moi truong dinh dudng khic nhau
(dinh lugng cho 1 lit méi trudng) bao gbm Mai
truong PDA (Dich chiét 200g khoai tay + 20g
dextrin + 20g agar), méi truong PGA (Dich chiét
200g khoai tdy + 20g glucose + 20g agar), moi
truong YMA (20g maltose + 2g cao ndm men +
20g agar), moi truong Czapek (30g sucrose + 2g
NaNO, + 1g KH,PO, + 0,5g MgSO,.7H,0 +
0,01g FeSO,.7H,0 + 0.5g KCl + 20g agar) va
moi truong Raper (2g cao nAm men + 2g pepton
+ 0,5g MgSO,.7H,0 + 0,46g KH,PO, + 20g
glucose + 20g agar).

Mbéi truong dinh dudng v6i dinh lugng
25 ml/dia petri. Hé sgi chuing ndm linh chi Ga8
duge cit thanh cac miéng nhd c6 kich thudc
3mm x 3mm va dugc cdy 6 tAm dia petri. Ban
kinh cta hé sgi ndm duge do 3 ngay/lan. Toc do
sinh trudng trung binh hé sgi dugc ghi nhan sau
7 ngay nudi cay.

- Anh huéng ctia diéu kién nhiét d6 nuéi
cdy dén sy sinh trudng ctia hé s¢i chung nim
linh chi Ga8

Hé sgi chiing ndm linh chi Ga8 dudc nudi
cdy trén dia petri chtta 25ml méi truong dinh
dudng t6t nhat tai 4 diéu kién nhiét dd khac
nhau bao gom 22°C + 2, 26°C + 2, 30°C + 2 va
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34°C £ 2. Ban kinh hé sgi chiing ndm dudc do
3 ngay/lan. Téc d6 sinh trudng trung binh hé sgi
dudc x4c dinh sau 7 ngay nudi cdy.

- Kha n#ng sinh trudng hé sgi chiing ndm
linh chi Ga8 trén cac moéi trudng nhan gidng cap
2 khac nhau

Hé sgi chiing nidm Ga8 dugc nudi cdy &
nhiét do t6t nhat, trén ong nghiém (® 20mm,
chiéu dai 220mm) chiia 6 mo6i trudng nhan giéng
cip 2, bao gom

CT1 (99% thoc lude + 1% CaCO,), CT2 (79%
théc lude + 18% mun cua + 2% cam mach + 1%
CaCO,), CT3 (59% théc lude + 36% mun cua +
4% cam mach + 1% CaCO,), CT4 (39% thoc ludce
+ 54% mun cua + 6% cam mach + 1% CaCO,),
CT5 (19% théc lude + 72% mun cua + 8% cam
mach + 1% CaCO,), CT6 (89% mun cua + 10%
cam mach + 1% CaCO,).

Ban kinh hé sgi dude danh gia 5 ngay/lan.
Bén canh d6, cac yéu t6 vé do day heé sgi va hinh
thai hé soi ciing dudc quan sat va danh gia. Téc
d6 sinh trudng trung binh hé sgi chung nidm
dugc xac dinh sau 20 ngay nubi cay.

- Sinh trudng va phat trién qua thé chung
nam linh chi Ga8 trén cac cd chat nuoi tréng
khac nhau

Hé soi chiing ndm linh chi Ga8 dugc nudi
cdy trén 5 cd chat nudi trong, bao gobm CT1 (87%
mun cua + 0% 161 ngd + 8% cam mach + 4% bot
ngoé + 1% CaCO,), CT2 (67% mun cua + 20% 161
ngoé + 8% cam mach + 4% bot ngd + 1% CaCO,),
CT3 (47% mun cua + 40% 161 ngd + 8% cam
mach + 4% bot ngd + 1% CaCO,), CT4 27%
mun cua + 60% 161 ngd + 8% cam mach + 4% bot
ngd + 1% CaCO,), CT5 (0% mun cua + 87% 161
ngd + 8% cam mach + 4% bot ngd + 1% CaCO,).

Co chét phéi tron do 4m 62% dude déng trong
tai nilon kich thuéc 19 x 37cm, khéi lugng
1 kg/bich, khii trung 6 nhiét d6 100°C + 2 trong
thoi gian 10 tiéng. Mbi bich co chat dude cdy 10g
gidng hat. Céac bich thi nghiém sau dé duge nudi
soi tai phong uom véi diéu kién anh sang yéu
(cuong do anh sang nhdé hon 150lux), nhiét do
26°C + 2, @6 4m khéng khi nhé hon 65%. Do dai
hé sgi dugc danh gia 5 ngay/lan. Téc do sinh
trudng trung binh ctia hé sdi dudc x4c dinh sau

20 ngay nudi cdy. Bén canh d6, hinh thai va do
day hé sgi cing duge quan sat va danh gia. Sau
thoi gian 25 ngay nudi sdi, cac bich thi nghiém
duge chuyén sang phong ra qua thé véi d6 4m
khéng khi tu 85-95% tuy thudc vao giai doan sinh
trudng, phat trién ctia qua thé, cuong d6 4nh sang
300-350lux, nhiét d6 moi trucng 24-30°C.

2.3. Phuong phap chuin bi méi trudng va
xt ly nguyén liéu

- Phuong phap chuén bi méi trudng dinh
dudng cap 1: Cac loai nguyén liéu khoai tay, gia
d6 dugc ria sach va chiét 14y dich bang nuéec soi
100°C trong thoi gian 5 phit. Sau dé, dich chiét
duge loc sach va tréon véi thanh phan da lugng,
vi lugng khac. Méi trudng dudec hap khi trung &
nhiét d6 121°C + 1 trong théi gian 30 phuit.

- Phuong phéap xt ly théc lam moéi trucng
nhan gidng cap 2: Théc duge ngam trude
14-16h, sau d6 rua sach va ludc chin. Théc dudc
ludc dén khi vé ngoai ntt, hat gao bén trong
chin. Sau d6, théc lude duge vét ra, lam ngudi
nhanh nhét c6 thé va dugde st dung phéi tron
theo tiing cong thic thi nghiém. Cac o6ng
nghiém moéi truong dugc hap khi tring 6 nhiét
dd 121°C + 1 trong thoi gian 90 pht.

- Phuong phap xt 1§ mun cua va 16i ngd dé
lam co ch&t nhan giong, co chat nudi tréong: Mun
cua va 161 ngd dugdc xt ly theo phuong phap mo
ta cia Dinh Xuan Linh & cs. (2012).

2.4. Phuong phap danh gia hé sgi

- Phuong phap danh gia méat d6 hé sgi: mat
d6 va hinh thai hé sgi duge danh gia bang 3 mtc
do: day, trung binh va thua.

- Phuong phap tinh t6c dd sinh trudng
trung binh, hiéu suit ndm:

+ Téc d6 sinh truéng trung binh hé sgi
bo dai
(mm)/Thoi gian hé s¢i moc (ngay)

(mm/ngay) = trung binh hé sgi
+ Hiéu suét sinh hoc (%) = [Téng khéi luong
nidm tudi thu dude (g)/Téng khéi luong nguyén
liéu kho (g)] x 100%
- Kich thuée ngang qua thé (mm): dude xac
dinh bang cach do phan dai nhat clia mi qua thé.
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Kich thuée doc qua thé (mm): duge xac dinh
bang cach do phan vudng géc dai nhat véi kich
thuéc ngang caa qua thé.

- Khéi lugng trung binh qua thé (g) cua

cong thic = Téng khéi lugng qua thé (g)/Tong s&

qua thé thu dugc cia cong thiic.

2.5. Xt Iy s6 lidu

S6 litu duge thu thap, xt ly trung binh
bing phan mém Exel 2010, phan mém xu ly
thong ké IRRISTAT 5.0, st dung phuong phap
phan tich phuong sai mét yéu t6 BLANCE
ANOVA. Cac cap do1 gia tri trung binh duge so
sanh theo gia tri LSD, ,; v6i d6 tin cay 95%.

3. KET QUA VA THAO LUAN
3.1. Két qua dinh danh ching nim Ga8

3.1.1. Két qué dénh gii dic diém hinh thai
mAau qua thé nam thu thap

MAu qua thé ndm thu thap c6 ma ndm dang
ban ciu, dang quat, c6 khi hdu nhu tron. Mat mi
c6 van vong dong tAm, lugn séng nhiéu hay it.
Mép ndm moéng ho#c hoi tu, ludn séng; hoi chia
thity 6 nhiing mit ndm cé6 kich thuée 16n. Kich
thuéc mit 3-5 x 5-7em; day 0,5-1,5cm. Bao ti
dam khi con non hinh tring, khi gia chuyén
thanh hinh trtng cut dau, c6 mau vang ri sit. Vo
bao tl c6 cau tric hai 16p mang, mang ngoai
nhén, khéng mau, mang trong mau nau ri, c6
gai. Kich thuéc 5,65-6,27 x 10,67-11,08um. Dua
vao nhiing dac diém vé hinh thai qua thé caa

0
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Hinh 1. Qua thé ndm linh chi
thu thap tai Lang Son
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mau ndm thu thap dude, cho thay loai ndm nay
c6 dac diém tuong ddng véi loai nAm c6 tén khoa
hoc 1a Ganoderma Ilucidum duge tac gia
Trinh Tam Kiét m6 ta trong sich Nam 16n & Viét
Nam (2011).

3.1.2. Két qua giai trinh tu vung ITS cua
chiing ndm linh chi Ga8

Vung trinh tu ITS cta ching ndm linh chi
Ga8 dudc khuéch dai bing phan ting PCR st
dung cép méi ITS1-ITS4 cho bang DNA c6 kich
thuée dai 585bps. San phdm PCR duge tinh
sach va gt gidi trinh tu tai céong ty 1% Base,
Malaysia. Trinh tu ITS thu duge nhu sau:

ACGGGTTGTAGCTGGCCTTCCGAGGCAT
GTGCACGCCCTGCTCATCCACTCTACACCTG
TCACTTACTGTGGGCTTCAGATTGCGAGGCA
CGCTCTTTACCGGGCTTGCGGAGCATATCTG
TGCCTGCGTTTATCACAAACTCTATAAAGTA
ACAGAATGTGTATTGCGATGTAACACATCTA
TATACAACTTTCAGCAACGGATCTCTTGGCT
CTCGCATCGATGAAGAACGCAGCGAAATGCG
ATAAGTAATGTGAATTGCAGAATTCAGTGAA
TCATCGAATCTTTGAACGCACCTTGCGCTCC
TTGGTATTCCGAGGAGCATGCCTGTTTGAGT
GTCATGAAATCTTCAACCTACAAGCTTTTGT
GGTTTGTAGGCTTGGACTTGGAGGCTTGTCG
GCCGTTATCGGTCGGCTCCTCTTAAATGCAT
TAGCTTGGTTCCTTGCGGATCGGCTCTCGGT
GTGATAATGTCTACGCCGCGACCGTGAAGCG
TTTGGCGAGCTTCTAACCGTCTTATAAGACA
GCTTTATGACCTCTGACCTCAAATCAGGTAG
GACTACCCGCTGAACTTAAGCATATCATA.
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Hinh 2. Bao t& chiing ndm linh chi Ga8
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Bang 1. Miic d6 tuong dong clia trinh tu chliing nAm Ga8 véi dit liéu trén NCBI

Tén chiing so sanh Dé bao phu Ty l& twong déng M4 sb trén Genbank
Ganoderma lingzhi CLZhao 4770 99% 100,00% MK268933
Ganoderma lingzhi VNKKK1903 99% 100,00% MZ706471
Ganoderma sichuanense HE2911 99% 100,00% KC505544

Bang 2. Mitc d) sinh trudng ctia hé sgi ching nim
trén cac moi truong dinh duéng khac nhau

Mbi truong Ban kinh hé soi sau 3 ngay

Ban kinh hé soi sau 6 ngay

Tbc d6 sinh trudng trung binh

(mm) (mm) hé soi sau 7 ngay (mm/ngay)
PDA 12,22% 26,11° 4,25°
PGA 13,667 24,20 4,08°
YMA 14,38° 31,47° 5,28°
Crapek 12,45% 27,41° 4,15°
Raper 10,55° 31,77° 5,50°

Ghi chii: Céc chii cai khac nhau trong cting mot cét 1a khac nhau cé y nghia théng ké theo véi P <0,05.

Péng thdi, trinh tu ITS thu dudc caa ching
nam Ga8 dugc phan tich va so sanh véi co s6 dit
lidu trén Ngan hang gen NCBI. Két qua dugc
thé hién tai bang 1.

Trinh tu ving ITS ctia chiing ndm Ga8 c6 ty
1é tuong dong 100% véi cac chung linh chi
Ganoderma lingzhi so sanh. Tt m6 t4 hinh thai
theo Trinh Tam Kiét (2011) ké&t hop véi phan
tich trinh tu ITS cho thdy rang chiing ndm Ga8
thudc loai ndm Ganoderma lingzhi.

3.2. Két qua danh gia danh gia kha nang
sinh trudéng ctia nam linh chi Ga8

3.2.1. Kha néing sinh trudng ciia hé sgi ndm
linh chi Ga8 khi dugc nuéi ciy trén cac
moi truong dinh duong khac nhau

Hé sg¢i chiing nam linh chi Ga8 dudc nubi cay
trén 5 moi truong dinh dudng khac nhau. Két
qué ghi nhan, kha nang sinh truéng nhanh nhat
khi hé sgi ndm dugc nudi cdy trén moi trucng
Raper, toc d6 sinh trudng trung binh hé sdi sau 7
ngay nudi cdy ghi nhan dat 5,50 mm/ngay. Trén
moi truong Crapek, hé sgi ndm sinh trudng cham
nhit, dat 4,15 mm/ngdy. Sau mdi truong Raper,
hé soi chung ndm linh chi Ga8 sinh trudng tot
trén nén moi truong YMA, toc d6 trung binh hé
sol dat 5,28 mm/ngay. Khi duge nudi cay trén hai
nén moi truong PDA va PGA, chiing ndm sinh

trudng tot, toc dd sinh trudng trung binh hé sdi
nhanh, lan lugt ghi nhan dat 4,25 mm/ngay va
4,08 mm/ngay (Bang 2).

Bén canh yéu t6 vé téc do sinh trudng cua
hé sgi, 6 day va hinh thai hé sgi cing 1a nhiing
khia canh quan trong ma cac nha khoa hoc
quan tdm. Ching ndm linh chi Ga8 dugc nudi
cdy trén 5 méi truong dinh dudng khac nhau, hé
soi déu sinh trudng, phat trién nhanh. Tuy
nhién, vé& d6 day hé sdi trén cic méi truong dinh
dudng c6 su khac nhau dang ké. Khi nudi cay
trén nén méi trudng Raper, hé sgi chung nam
sinh truéng déng déu, sgi phat trién day, mugt.
Ngugc lai, trén nén méi truong Crapek, hé soi
chling ndm sinh truéng nhanh nhung sgi mdng,
md. Khi nubi cay trén 3 nén moéi truong PDA,
PGA va YMA, hé s¢i ndm sinh trudng kha day,
tuy nhién khong déng déu, hinh thanh mang
dai s6m (Hinh 3).

Theo
(2020), mobi trudng nudi cdy cung cdp dinh
dudng dé hé sgi ndm sinh trudng va phat trién.
Hé sgi ndm cin cacbon, nitd, mudéi khoang,
vitamin va mét s6 chat vi lugng dé sinh trudng
(Miles & Chang, 1997). Trong 5 moi truong thi
nghiém, méi truong Raper chtia ddy du thanh
phan carbon, nitd va muéi khoang. Diéu nay
gitip hé sdi ndm linh chi Ga8 sinh trudng nhanh
va day nhat so v6i cac méi trudng con lai.

Nguyen & Ranamukhaarachchi
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n .
PGA YMA

PDA Crapek Raper
Hinh 3. Hé sgi chting nAm linh chi Ga8
sau 7 ngay nudi cay trén cic moéi truong dinh dudéng khac nhau
Bang 3. Kha nang sinh truéng
cua hé sgi chung nam linh chi Ga8 tai cac mitc nhiét dé khac nhau
iny aa Ban kinh hé soi sau 3 ngay Ban kinh hé soi sau 6 ngay Tébc d6 sinh trwdng trung binh
Nhiét do PO . N
(mm) (mm) hé sgi sau 7 ngay (mm/ngay)
22°C £2 4,49° 10,88° 1,88°
26°C+2 12,99° 38,62° 5,94°
30°C 2 12,38 35,63 5,30°
34°C+2 5,71° 11,08° 2,01°

Ghi chii: Céc chit cai khac nhau trong cting mét cét 1a khac nhau cé y nghia théng ké theo véi P <0,05.

3.2.2. Kha nang sinh trudng cua hé sogi
ching nidm linh chi Ga8 trong cac diéu
kién nhiét do khac nhau

Diéu kién nudi cdy, dic biét 14 nhiét d6 co
anh huéng 16n t6i su sinh trudng hé sgi va qua
trinh hinh thanh qua thé trong nudi tréng nadm
(Nguyen & cs., 2021). Theo Colauto & cs. (2008),
cac hoat déng clia enzyme va su téng hdp
vitamin trong hé soi n&m bi tac dong bdi yéu to
nhiét d6. Nhiét d6 anh hudng dén qui trinh
doéng hoa dudng, nitd va qua trinh ho hap va
sinh t6ng hop cac chét (Ta & cs., 2021). Khi nuéi
cdy chtung nidm linh chi Ga8 trén mdi truong
Raper 6 4 ngudng nhiét do khac nhau cho thay,
hé s¢i chiing ndm sinh trudng tét trong diéu
kién nhiét do tit 26°C + 2 dén 30°C = 2. Tai hai
diéu kién nhiét do6 nudi cdy nay, hé sgi chung
niam sinh trudéng nhanh, téc d6 trung binh hé s¢i
lan lugt ghi nhan dat 5,94 mm/ngay (3 26°C + 2)
va 5,30 mm/ngay (6 30°C =+ 2). Hé soi chiing nam
sinh truéng cham khi nhiét dd nudi sgi thap va
qua cao. Téc @6 sinh trudng trung binh hé soi
ghi nhan dat 1,88 mm/ngay 6 nhiét do6 22°C + 2
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va dat 2,01 mm/ngay khi nhiét do nudi cdy ting
lén 34°C + 2 (Bang 3).

Hinh thai vA méat d6 hé soi gifia cac diéu
kién nhiét d6 khong c6 su sai khac qua 16n. Khi
nudi sgi 6 ca 4 mic nhiét do, hé soi ndm déu
sinh truéng dong déu, day (Hinh 4). Dua vao toc
d6 sinh trudng trung binh, d0 day cling nhu
hinh théai hé soi, c6 thé thiy ring ching nim
linh chi Ga8 sinh trudng tét trong diéu kién
nhiét do tor 26°C + 2 dén 30° + 2C, trong d6
26°C + 2 1a ngudng nhiét do t6i wu dé chung
ndm linh chi Ga8 sinh trudng.

Mic do6 tac dong ctia nhiét do dén qua trinh
sinh trudng hé sgi ndm con phu thudc vao chiung
loai. Theo bao cido ciia Nguyen & cs. (2019),
ngudng nhiét d6 t6i wu dé chung nim
G. lucidum Ga3 sinh truéng 1la 30°C. Mot
nghién ctu khac cia Luyen Thi Nguyen & cs.
(2023), chung ndm linh chi Ga21 (Ganoderma
sinense) sinh trudng t6t nhat khi nudi cay tai
nhiét @6 25-30°C. Chiing ndm Agaricus bisporus
sinh trudng t6t nhat tai diéu kién nhiét do
22-24°C (Ma & cs., 2014).
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22°C+2 26°C 2

30°C£2 34°C+2

Hinh 4. Hé sgi chiing nAm linh chi Ga8
sau 7 ngay nubi cay tai cac khoang nhiét dé khac nhau

3.2.3. Kha ning sinh trudng cua hé sogi
ching nim linh chi Ga8 trén cac co chat
nhan giéng cap 2 khac nhau

Giong ndm 14 mot trong nhiing yéu t& quan
trong gép phan quyét dinh hiéu suit ndm thu
duge. Hién nay, tai Viét Nam, cd chat nhan
giong chui yéu dude lam ti cac loai hat nhu lda,
hat ké, dai mach (Pinh Xuan Linh & cs., 2012).
Tuy nhién, theo Zhang & cs. (2019), cd chat
nhén giéng dudc lam ti cac loai hat nhu lda mi,
hat bo bo, gao lit ¢6 nguy co nhiém bénh cao do
ham lugng dinh dudng 16n, dong thoi chi phi dé
san xudt giéng tu cac loai hat cling rat cao. St
dung céac cd chat nhan giong két hgp gifia théc
lude va mun cua khong chi lam gidm chi phi san
xudt ma con han ché duge ty 1é nhiém hdng
(Nguyen & cs., 2021). R4t nhiéu nghién ctiu da
chting minh ring, cd chit nhan giéng phoi tron
gitia hat vA mun cua cho két qua sinh truéng hé
soi ndm t6t hon. Chng han, co cht nhan giong
dudge phoi tron tir 69% théc lude, 30% mun cua
va 1% CaCO, cho két qua sinh trudng hé soi
chiing ndm linh chi Ga21 (Ganoderma sinense)
tot nhat (Luyen Thi Nguyen & cs., 2023); hai
chiing ndm huong Nhat Ban J1 va J2 sinh
trudéng nhanh nhat trén nén co chat nhan giéng
chia 74% théc lude, 25% mun cua va 1% CaCO,
(Nguyen Thi Huyen Trang & cs., 2023). Thi
nghiém st dung 6 nén co chat nhan giéng (thay
déi ty 1é thée, min cua va cam mach) dé danh
gia kha ning sinh trudéng cua ching ndm linh

chi Ga8, bé sung cam mach véi ty 1é khac nhau
trong cac cong thtc thi nghiém véi vai tro cung
cap khoang chit, chit xo, dic biét 1a thanh
phan carbon va nito vao nguyén liéu do ty lé
théc gidm di. K&t qua cho thdy, téoc do6 sinh
trudng trung binh ctia hé sgi chiing ndm c6 méi
tuong quan ty 1& thuan véi ty 1é théc bs sung
trong co chat. Piéu nay c6 nghia co chit nhan
gidng chda ty 1 théc ludc cang cao, téc do sinh
trudng trung binh ctia hé sgi cang nhanh.
Cu thé, téc d6 sinh trudng trung binh cta hé soi
lan lugt ghi nhan 5,72 mm/ngay (CT1);
5,32 mm/ngay (CT2); 5,01 mm/ngay (CT3),
4,60 mm/ngay (CT4); 4,70 mm/ngay (CT5) va
3,08 mm/ngay (CT6) (Bang 4).

Do day hé sgi ching ndm khong c6 su khac
biét gitta cac cong thic CT1, CT2, CT3, CT4 va
CT5. Khi nudi cdy trén cac cd chit nay, hé sgi
ching ndm sinh trudng day, dong déu. Riéng co
chat CT6 nghéo dinh dudng nhit nén hé sdi
sinh trudng cham, hé sgi thua, md. Nhu vay, 5
cong thiic co chat nhan giong CT1, CT2, CT3,
CT4 va CT5 cho két qua sinh trudng hé sci
ching ndm linh chi Ga8 t6t, tuy nhién co chat
CT1 (99% théc lude + 1% CaCO,) cho két qua
sinh trudng hé sgi vugt troi.

3.24. Anh hudng citia cic co chat nuéi
trong khac nhau dén qua trinh sinh trudng
hé sgi va phat trién qua thé chiing nim
linh chi Ga8

Hién nay, trén thé giéi c6 rat nhiéu phuong
phap nudi tréng linh chi nhu nudi tréng trén
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khtc g6, nudi trong trén mun cua (Zhou & cs.,
2012). Mun cua, 161 ngd, vo hat bong, ba mia..
dang 14 nguyén liéu chinh dé san xuét ndm linh
chi (Zhou & cs., 2017). Theo Changhai & cs.
(2013) su sinh trudng hé sgi, hiéu suit sinh hoc
va cac thanh phan hoat chat dugc liéu trong
n&dm phu thudc rat 16n vao cac thanh phan trong
co chat cling nhu diéu kién nudi cdy. Do vay,
viéc nghién citu ty 1é phdi tréon cac nguyén liéu
v6i nhau @€ tao ra co chét cho nang sudt ndm
tét dang 1a muc tiéu hang diu trong viéc nudi
trong ndm. Thi nghiém st dung 16i ngd va mun
cua dugc phéi tron véi nhau theo 5 ty 1é khac
nhau dé nudi trong ching ndm linh chi Ga8.

K&t qua vé giai doan sinh trudng hé sgi duge thé
hién tai bang 5 va hinh 6. Két qua ghi nhan, hé
soi chung nam linh chi Ga8 déu sinh trudng tot
trén 5 co chat thi nghiém, téc do sinh trudng
trung binh hé sgi khéng c6 su sai khac gitia 5
cong thtc. Trong giai doan 5 ngay dau ciy
gidng, hé soi ching ndm sinh truéng cham trén
tat ca 5 co chat do day la giai doan hé sgi ching
ndm méi bat dau sinh trudng ti hat giong va
can thich nghi v6i nguén dinh dudng méi. Sau
10 ngay cady giong, hé s¢i chiing nadm sinh
trudng nhanh, dong déu, phat trién day trén ca
5 co chit, @0 day hé soi gitia 5 cong thiic khong
¢6 su khac nhau nhiéu.

Bang 4. Téc do sinh trudng ctia hé sgi chiing nim trén cac co chit nhin giong khac nhau

Cong B0 dai hé soi sau 5 ngay b6 dai hé soi

b6 dai hé soi Tc d6 sinh trwdng trung binh hé soi

thirc (mm) sau 10 ngay (mm) sau 15 ngay (mm) sau 20 ngay (mm/ngay)
CT1 18,87° 48,76° 80,77° 5,72°
CT2 12,49° 42,32° 71,43 5,32°
CT3 12,16 36,65° 67,93 5,01°
CT4 7,27° 31,60% 60,71° 4,60°
CT5 11,42° 34,99° 62,55 4,70°
CT6 10,11 27,27° 42,86° 3,08°

Ghi chii: Céc chii cai khac nhau trong cting mot c6t 1a khac nhau cé y nghia théng ké theo véi P <0,05.

CT1 CT2 CT3

CT4 CT5 CTe6

Hinh 5. Hé s¢i chting ndm linh chi Ga8
sau 20 ngay nudi cay trén cac co chit nhan giong cap 2 khac nhau
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Bang 5. Sy sinh truéng hé sgi chiing nidm linh chi Ga8
trén cac co chat nudi trong khac nhau

Cong D6 dai hé soi D6 dai hé soi Do dai hé soi Tbc d6 sinh trwdng trung binh hé soi
thire sau 5 ngay (mm) sau 10 ngay (mm) sau 15 ngay (mm) sau 20 ngay (mm/ngay)

CT1 13,60° 34,3° 63,53 4,37°

CT2 16,27% 40,07° 64,80° 4,41°

CT3 15,93% 39,12%° 59,61° 4,15%

CT4 15,95 37,38° 66,26 4,56°

CT5 17,212 41,06° 61,27° 4,43°

Ghi chi: Céc chii cai khic nhau trong cung mét cot 1a khac nhau cé y nghia théng ké theo véi P <0,05.

CT1 CT2

CT3

CT4 CT5

Hinh 6. Hé sgi chiing ndm linh chi Ga8 sau 20 ngay nudi cay

Chi tiéu quan trong nhit ma ngudi nudi
trong ndm quan tdm chinh 1a hidu suit sinh
hoc ndm va chét lugng qua thé. Cac chi tiéu
lién quan dén chét luong qua thé bao gbm kich
thuée qua thé va khéi lugng trung binh qua
thé. Chat lugng qua thé t6t sé mang lai gia tri
kinh té& cao hon cho ngudi nuéi trong. Trén 5 co
ch&t nuoi trong, quan sat thay su khac nhau
khong ro rét trong giai doan sinh trudng hé sgi.
Tuy nhién, § giai doan phat trién qua thé c6 su
khéc nhau gifia 5 co chat thi nghiém. Két qua
tai bang 6 cho thdy ring, nhin chung kich
thuée qua thé ching ndm thu dudc trén 5 co
ch&t nudi trong khong chénh léch qua 16n, kich
thuéc ngang qua thé 1é6n nhat dat 93,16mm
(CT3), kich thuéec doc qua thé 16n nhat dat
56,0bmm (CT4). CT5 khéi lugng trung binh
qua thé ning nhit dat 41,93 g/qua. Trong khi

dé, co chat CT1 va CT2 cho khéi lugng trung
binh qua thé nhé nhat, 1an ludt 1a 29,46 g/qua
va 29,26 g/qua. Qua thé thu dude tit co chat
CT3 va CT4 dat khéi lugng trung binh tuong
do6i 16n, 1an lugt ghi nhan dat 31,85 g/qua va
34,30 g/qua.

Nhin chung, két qua tit bang 6 chi ra rang,
co chét nudi tréng bé sung ty 1& 16i ngd cao sé
thu dugc hiéu suit sinh hoc cao hon. Co chat
CT5 cho hiéu suat sinh hoc cao nhat dat 6,87%.
Tuy nhién, hiéu suit sinh hoc gitia cac cd chat
CT1, CT2, CT3 va CT4 khong c6 su khac biét.
Can cti vao két qua vé giai doan sinh trudéng hé
soi va cac chi tiéu giai doan phat trién qua thé,
c6 thé két luan ring co chat CT5 (87% 15i ngd +
8% cam mach + 4% bot ngdé + 1% CaCO,) 1a co
chat nuoi trong phit hgp nhat déi véi chiing ndm
linh chi Ga8.
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Bang 6. Mot s6 chi tiéu vé qua thé chliing naAm khi nuéi trong trén cac co chat khac nhau

Cong Kich thuéc ngang qua thé

Kich thwéc doc qua thé

Khéi lwgng trung binh qua thé Hiéu suét sinh hoc

thirc (mm) (mm) (9/quad) (%)
CT1 87,85 51,05° 29,46° 4,90°
CT2 83,09° 47,27° 29,26° 4,85°
CT3 93,16° 52,35° 31,85 5,30
CT4 93,10° 56,05° 34,30° 5,71°
CT5 89,31° 52,22° 41,93 6,87°

Ghi chii : Cac chit cai khic nhau trong cung mét cot 1a khac nhau cé6 y nghia théng ké theo véi P <0,05.

CT1 CT2

CT3 CT4 CT5

Hinh 7. Qua thé ching nim linh chi Ga8
khi duge nuéi trén cac co chat nuéi trong khac nhau

4. KET LUAN

Chting ndm linh chi Ga8 thu thap tai Lang
Son duge xac dinh thudc loai
lingzhi. Hé sgi ching nidm linh chi Ga8 sinh

Ganoderma

trudng tot nhat trén nén mai trudng dinh dudng
Raper & nhiét do 26°C + 2. Co chat nhan giéng
gom 99% théc luoe va 1% CaCO, phu hgp nhat
cho sinh trudng hé sgi. Ty 1&é mun cua va 161 ngd
trong co chat nudi trong khong anh hudng nhiéu
dén giai doan sinh trudng hé s¢i ndm linh chi
Ga8; tuy nhién, co chat nuoi tréng (87% 16i ngd
+ 8% cam mach + 4% bot ngé + 1% CaCO,) cho
hiéu suét sinh hoc cao nhat (6,87%).
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