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Tém tit:

Nghién ciru nay nhim danh gia anh hwéng ciia mét sé nhan t6 dén sy sinh truéng hé soi, hinh thanh va phat trién
qua thé nim s6 vua chiing E2. Két qua nghién ciru cho thiy, chiing E2 ¢6 thé sinh truwéng tét trén méi truong PGA
cai tién co pH tur 5 dén 12. Mbi treong nuébi cz'ly thuén khlét tbi uu cho hé sgi nim so vua sinh trwdéng 1a méi troeong
PGA c6 bd sung cao nAm men. Trong 5 méi trlr()’ng nhén giong cép 2 thir nghiém, MT1 (99% thoc ludc + 1% CaCO3)
1a moi trmmg cho hé s¢i sinh tru’o’ng tot nhit voi toc do 12 6,14 mm/ngay. Chiing E2 c¢6 thé hinh thanh maim va phat
trién qua thé & ca 5 gia thé nudi trong. Trong d6, GT3 (59% mun cua + 20% 16i ngd + 20% cam mach + 1% CaCO3),
GT2 (79% 16i ngd +20% cam mach + 1% CaCO,) va GT1 (79% mun cua +20% cam mach + 1% CaCO,) cho niing

suét sinh hoc cao 1an lwot 1a 54,37%, 51,84% va 48 85%.

Tir khéa: hé so¢i, 16i ng6, mun cua, nim so vua, sy hinh thanh qua thé.

Chi s6 phén loai: 4.1

Pleurotus eryngii (DC.: Fr.) Quél. thudc ho Pleurotaceae,
bo Agaricales, 16p Agaricomycetes, nganh Basidiomycota
[1]. Dua trén tinh twong hop bét cip, nim so vua c¢6 thé
dugc chia thanh 3 loai chinh: var. eryngii, var. ferulae, va
var. nebrodensis [2]. Do c6 thé tiét ra cic enzyme ngoai bao
(cellulases, hemicellulases, pectinase, ligninase, protease va
peptidases) trong qua trmh sinh truong nén nam so vua 1a mot
trong hai loai thugc chi nam so Pleurotus, ¢6 thé moc va phat
trién trén ré hodc goc ciia mot sb loai thuc vat ho Apiaceae
[3-5].

Nam s0 vua co gia tri dinh dudng va dugc liéu cao, dugc
ung dung nhiéu trong linh vuc y hoc [6-7]. Gia tri dinh dudng
va duoc liéu cliia ndm sO vua phu thudc vao ching, giai doan
phat trién va co chat nuéi trong [8]. Theo Manzi va cac cong
su (1999; 2004) [9, 10], nim so vua chira 9,4% carbohydrates,
0,5% chitin va 0,41% polysaccharides tinh theo trong lugng
twoi. Ham lugng nitrogen tong sd khoang 5,30%, protein
khoang 1,88 dén 2,65%. Nam s vua c6 nhiéu vitamin C, A,
B2, B1, D, niacin, chit khoang va ham luong lipid thap (0,8%)
[9]. Nam s0 vua c6 kha ning tong hop nhiéu hop chat ¢ hoat
tinh sinh hoc, trong do, polysaccharides 1a hop chat chinh,
giup tang cuong hé mién dich. Bén canh polysaccharides,
nhiéu hoat chit sinh hoc dwoc tim thay 0 nam sO vua nhu
lovastatin gitip giam cholesterol trong mau [11], pleureryn
gitp trc ché qua trinh phién ma nguoc cua virus HIV [12] va
eryngeolysin chdng ting sinh cac t& bao bach cau, khang vi
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khuan Bacillus spp. [13].

Nam so vua bat ddu dugc nuoi tréng thuong mai ¢ Italy
vao nhitng nam 1970 [14]. O Han Quoc nam soO vua la mot
trong nhing loai nim an dwoc nudi trong phd bién va co
gia tri thuong mai cao [15]. Nhiét do thich hop dé ndm so
vua sinh truong hé soi 1a 25°C [16]. Do 4m gi4 thé téi vu
dé nudi trong ndm so vua tir 65-68% [17, 18]. Theo Zhang
va cdc cong sy (2014) [19], nam so vua c6 thé dugc nudi
trong trén mot sd loai co chat nhu bong phé loai, min cua,
ba mia, vo dau tuong va bd sung thém cac chat phy gia nhu
cam gao, bot ngd. Bén canh do, vo tru co thé dugc st dung
dé lam gi4 thé nuoi tréng nam so vua [20]. Vo trdu duoc xir
ly bang methanol v6i nong d6 20 mg/ml giup kich thich hé
s0i ndm so vua phat trién. Hon hop ba mia va cam gao co thé
dugc sir dung 1am gia thé nudi trong véi nang suét trung binh
74,3 g/lo trong lan ra qua thé dau tién [21]. Theo Rodriguez
Estrada va Royse (2007) [22], ndng suat va ham lugng céc
chét khoang (N, P, Mg, Fe, B va Zn) c6 trong nim so vua phu
thude vao ham luong bot dau twong dugc b6 sung vao co chit
nuoi trong. B6 sung Mn vdi nong do 50 pg/g vao gia thé nuoi
trong giup hiéu suat sinh hoc nim so vua dat cao nhét Nam
s0 vua can nhiét do lanh khoang 10-15°C trong mot 56 ngay
dé kich thich hinh thanh mam qua thé. O giai doan phit trién
qua thé, nhiét do thich hop 1a 13-15°C [23]. Nghlen cliru cua
Ryu va céc cong su (2015) [18] cho thay, g1a thé t6i uu dé kéo
dai chu ky phat trién va ting ning suit nim so vua la mun
cua cay chi duong Populus 18,46%, 161 ngd 18,46%, 161 cu
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Abstract:

The aim of this study is to evaluate the influence of some
factors on mycelial growth and fruting body formation of
the king oyster mushroom strain E2. Based on obtained
results, the strain E2 is able to grow well on the modified
PGA (Potato, Glucose, Agar) medium in a wide pH
range from 5 to 12. The optimal pure culture medium
for mycelial growth is the PGA supplemented with
yeast extract. Among of 5 mother spawn media, MT1
(99% grain of rice + 1% CaCQO,) could be considered
as the best medium with growth rate of 6.14 mm/day.
The strain E2 is capable of growing to form and develop
primordia in all five substrate mixtures. In addition,
GT3 (59% sawdust + 20% corn cob + 20% wheat bran
+1% CaCO,), GT2 (79% corn cob + 20% wheat bran +
1% CaCO,), and GT1 (79% sawdust + 20% wheat bran
+ 1% CaCO,) showed a high biological efficiency with
54.37%, 51.84%, and 48.85%, respectively.

Keywords: corn cob, fruting body formation, king oyster
mushroom, mycelium, sawdust.

Classification number: 4.1

cai duong (beet pulp) 9,23%, voé dau tuong 9,23%, hat bong
xay (cottonseed meal) 3,08%, bot dau twong 9,23%, cam gao
1,54%, gluten ngd (corn gluten feed) 7,69%, bdt mach nha
4,62%, bot ngd 3,08% va cam mi 15,38%. Thoi gian hinh
thanh mam qua thé ciia ndm so vua tir 26,2 dén 44,2 ngay, phu
thudc vao loai co chat va ty 1¢ chét phu gia [24]. B am khong
khi phii hop trong giai doan hinh thinh mam va giai doan phat
trién qua thé 1an luot 13 95-100%, 85-90% [25].

6] Viét Nam, nudi trong nim 50 vua van con nhiéu han ché
vé glong va cong nghé nu01 trong [26]. Cong thae nguyen
liéu t6i wu cho sy phat trién hé soi va qua thé ciia nam so
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vua chung E1 1a 40% rom, 20% 161 ngd, 19% mun cua, 20%
cam gao va 1% bot nhe [26]. Cac chuong trinh chon va lai
tao gidng nim s vua cho ning suét cao, khang bénh mdi chi
dugc khoi dong va thyc hién trong thoi gian gan day. De tao
ngudn vat lidu phuc vu cho cac chuong trinh chon tao glong,
viée thu thap va t6i vu quy trinh nhan gidng, nudi trong nim
s0 vua can dugc thyc hién. Muc tiéu cua nghién clru nay nham
t01 uu mot s6 nhan t6 trong nhan glong va nudi trong chung
nam so vua E2 nhap noi.

Vat liéu va phuong phap nghién ciiu

Vit liéu

Gibng nim so vua E2 dugc thu thap tir Trung Québc, luu
gilt va bdo quén trén mai truong PGA cdi tién (khoai tay: 200
g/l, gia d6: 200 g/1, glucose: 20 g/1, agar: 15 g/l).

Phwong phap

Sinh truéng hé soi ndm so vua ching E2 trén méi truong
nuéi cdy thudn khiét ¢ cac nguwong pH khéc nhau: chung E2
dugc nudi cay trén moi trudng PGA céi tién. Phuong phap chuan
bi mai truong theo B.T. Nguyen va cac cong su (2018) [27]. Moi
truong dugc hi€u chinh pH véi cac ngudng khac nhau tir 5-12
bang NaOH 1IN hoac HCI IN.

Sinh mrong hé sgi nam s6 vua chung E2 trén mét s6 moi
1rieong nudi cay thuan khiét: chung ndm so vua E2 dugc nhan
giong tren 5 moi truong khac nhau. Thanh phan moéi truong
nuoi cay dugc thé hién ¢ bang 1.

Bang 1. Thanh phan méi trudng nudi cay thuan khiét.

Cong Thanh phan (g/1)
thire = =
Khoai  Gia  Nam  Pepton Cao nam Glucose Agar
tay do twoi men
CT1 200 - - - - 20 15
CT2 200 200 - - - 20 15
CT3 200 - 50 - - 20 15
CT4 200 - - 5 - 20 15
CT5 200 - - - 5 20 15

Sinh truong hé soi cua chung nam so vua E2 trén mot
$6 méi truong nhdn giong cdp 2: 5 moi trudng gdm MTI,
MT2, MT3, MT4 va MT5 duoc sir dung dé t6i wu hoa moi
trudong nhan gidng cip 2 cho chung E2 (bang 2).

Bang 2. Thanh phan méi trudng nhan giong cap 2.

Cong Thanh phén (%)

thire Théc lupc Loi ngod Cdam mach Bot nhe
MTI1 99 - 1

MT2 - 89 10 1

MT3 - 79 20 1

MT4 - 69 30 1

MTS5S 30 59 10 1
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Sinh truong hé soi, hinh thanh va phdt trién mam qud
thé ching ndm so vua E2 trén mét s6 gid thé nuéi trong:
gidng nim so vua E2 dugc nudi trong trén 5 loai gia thé
khac nhau v6i co chat chinh a mun cua cao su va 16i ngd
(bang 3). Nguyén liéu dugc xu ly theo phuong phap cua
Nguyén Thi Bich Thily va cac cong su (2016) [26]. Sau khi
hé sgi ching E2 phat trién kin gia thé nudi trong, cac bich
nam dugc chuyén vao nha nuoi tréng o nhiét do 15-16°C va
d6 am 75-80%. Phuong phap nudi trong theo Nguyén Hiru
DPbng va cac cong su (2005) [28].

Bang 3. Thanh phan gia thé nudi trong.

Cong Thanh phén (%)

UG Mun cua Loingo Cdam mach Bot nhe
GT1 79 - 20 1

GT2 - 79 20 1

GT3 59 20 20 1

GT4 39 40 20 1

GTS 19 60 20 1

Pic diém sinh truéng hé soi va phdt trién qud thé:
phuong phép nghién ctru dac diém sinh truong (dudng kinh
soi, tbe do sinh truong, mat d§) va hinh thai h¢ s¢i dugc thuc
hién theo Trinh Tam Kiét (2012) [29]. Chiéu dai cudng (mm),
khéi luong qua thé (g) dugc theo di. Thoi gian qua thé
truong thanh (ngay) 1a thoi gian can thiét dugc tinh tir khi
cay gidng dén khi qua thé truong thanh. Hiéu sut sinh hoc
dugc tinh bang ty 1¢ (%) giita khéi lugng nim twoi va khoi
lugng nguyén liéu kho.

Phirong phap xir Iy s6 liéu: két qua nghién ctru dugc
phan tich bang phan mém thong ké GraphPad Prism (ver-
sion 7.0, GraphPad Software Inc., Hoa Ky), sit dung one-
way ANOVA followed by Turkey’s multiple comparisons
test, P<0,05. Céc gia tri trung binh mang cac chir cai khac
nhau 1a khac nhau c6 y nghia thong ké.

Keét qua va thao luan

Anh huwéng ciia pH dén sw sinh truéng hé soi ndm so
vua trén moi truwong nudi cdy thuan khiéet PGA

pH mdi trudong c6 anh hudng dén hoat tinh enzym, tinh
thim thiu ciia mang va kha ning hap thu ion kim loai cia
nim trén moi trudng nudi cdy. Trén méi trudng PGA cai
tién, hinh thai soi chung E2 manh, phan b6 dong déu, mau
trang & pH 5-9. O ngudng pH 10, 11, 12, hé sgi nim bong,
mau tring dam (hinh 1). Tc d6 phat trién hé soi duoc thé
hién & hinh 2.
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Hinh 1. Sinh trudng hé sgi ndm so vua chlng E2 trén méi truong
nudi cay thuan khiét PGA cai tién & cac ngudng pH khéac nhau
sau 8 ngay nudi cay.
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Hinh 2. Pubdng kinh hé sgi ndm s vua ching E2 trén méi trudng
PGA cai ti€n & cac nguéng pH khac nhau.

Sau 2 ngay nudi cdy trén moi trudng PGA cai tién, chung
E2 bit ddu bung sgi dong déu va chua co sy khac biét ¢ ca 8
mirc pH. Puong kinh hé sgi theo doi 6 ngay thu 4, 6, 8 va 10
duoc thé hién trén hinh 2. So v6i cac ngudng pH con lai, toc
do phat trién hé soi & moi truong c¢6 pH 5 cham hon. Theo
Szarvas (2011) [30], cac loai thudc chi Pleurotus c6 kha
nang sinh truéng & méi trudng pH cao. pH téi wu phu thudce
vao timg ching va loai. Mot sé chung c6 kha ning sinh
truong twong ddi nhanh trén méi trudng c6 pH 8-9 [30]. Két
qua nghlen cuu cua Alam va cac cong su (2009) [31] cho
thay, nam s vua co thé sinh truong t6t trong khoang pH 5
dén pH 9. Trong d6, pH t6i uu dé hé soi sinh truéng 1a pH 6.
Trong thi nghiém nay, chung E2 c6 thé sinh truong trén mot
khoang pH rong tir pH 5 dén pH12, dic biét tir 6-10.
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Sinh trwéng hé sgi chiing E2 ¢ cac moéi truwong nudi cd'y
thudn khiét khac nhau

Nhim t6i uu moi trlro‘ng nhan glong goc va cap 1, chung
E2 duoc nudi cdy trén 5 moi truong nudi cay thuan khlet khac
nhau. Quan st thi nghiém cho thdy, 2 ngay sau khi cdy giéng,
giéng ndm bit ddu bung soi va chua ¢6 su khac biét rd rét giita
cac cong thue. Tée do tang trudng, dac diém hé soi, mat do hé
soi & cac cong thite khac biét bit dau tir ngay thir 4 (hinh 3).
Cong thirc méi truong 5 (PGA + cao nim men) c¢6 tc do sinh
trudng t6t nhat, mat do hé soi cao, déng déu (hinh 4). Sau 8
ngay nudi cdy, do dai hé soi nam dat 40,14 mm. CT3 (PGA +
nam twoi) sinh truong kém nhét trong cac cong thire thi nghiém
voi d6 dai hé soi ndm sau 8 ngay nudi cdy 1a 31,92 mm, mat
d0 h¢ soi trung binh, phan b6 khong dong déu. Nhur vay, trong
5 moi truong nudi cay thir nghiém, moi truong thich hop nhat dé
nhéan giéng chung E2 1a méi truong PGA c6 bd sung cao ndm men.
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Hinh 3. Sinh truéng hé sgi ndm s vua ching E2 trén cac méi
trudng nudi cay thuan khiét.

Hinh 4. Hé sgi chlng ndm sd vua sau 6 ngay nudi cay trén cic
mdi truong.

Theo Zagrean (2016) [32], moi truong MEA (Malt Ex-
tract Agar) la moi truong nudi cay thuan khiét phu hop nhat
dé hé soi ndm so vua sinh trudng. Két qua nghién ctu cua
Alam va cac cong su (2009) [31] cho thy, cac moi truong
glucose peptone (glucose, cao chiét malt, pepton, cao chiét
nam men), yeast malt extract (dextrose, cao chiét malt, pep-
ton, cao chiét nAm men) va mushroom complete (cao chiét
malt, pepton, cao chiét nim men) Ia thich hop nhét dé lam
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moai truong nhan gidng nam so vua.

Sinh truong hé sgi ciia chiing nim so vua E2 trén mgt 5o
moi trwong nhdn giong cap 2

Trong san xuat giéng ndm, dé ting hé s nhan gidng va
dé hé soi nim thich nghi dan vOi moi truong giau cenlullose
cua gia thé nudi trong, giéng nim duoc nhan chuyen sang moi
truong nhan gidng cap 2. Thi nghiém nay dugc tién hanh dé
dénh gia sy sinh trudng cta h¢ soi ching E2 qua 5 mdi trudng
nhan giéng cép 2.

Do moi truong thoc ¢6 ham lugng dinh dudng va do xOp
cao, chira nhiéu oxy nén MT1 (99% théc lugc + 1% CaCO ,) ¢O
toc do hé s0i sinh trlmng nhanh nhit (6,14 mm/ngay) va th()'l
gian pht trién kin gia thé trung binh ngén nhét (22 ngay) (hinh
5 vahinh 6). MT2 (89% 161 ngd + 10% cam mach + 1% CaCO,)
va MT3 (79% 161 ng6 + 20% cam mach + 1% CaCO,) co toc
6 sinh truong hé soi lan luot 1a 4,98 mm/ngay, 4,83 mm/ngay
Moi truong ¢6 ham lwgng cam mach cang cao dﬁn dén do xbp,
d6 thong thoang cang thap do cam mach nho, min. Vi vay, MT4
(69% 151 ngd + 30% cam mach + 1% CaCO,) c6 tc do sinh
truorng hé soi chim nhét (4,19 mm/ngay) va th01 gian moc kin
gi thé trung binh 1 27,67 ngay. Dya vao két qua thu dwoc, moi
truong nhan gidng cap 2 phu hop cho chung E2 sinh truong va
phat trién tot nhat la MT1 (99% thoc luge + 1% CaCO,).
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Hinh 5. Chiéu dai hé sgi ctia chiing nAm E2 trén mgt s6 mdi
trudng nhan giong cap 2.

Hinh 6. Hé sgi nAm so vua trén méi trudng nhan gidng cip 2 qua
12 ngay sau cay (A) va 20 ngay sau cay (B) 6 26°C.
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Sinh trwéng hé soi, hinh thanh va phdt trién mam qud
thé ciia chiing ndm so vua E2 trén mpt sé gia thé nuéi
tro”‘ng

Dé danh gia anh huong ciia gia thé nudi trong dén toc do
sinh truong hé soi, hinh thanh va phat trién mam qua thé,
chung E2 dugc nudi cdy trén 5 gia thé voi co chit chinh la
mun cua va 16i ngd. Véi muc dich ting ning suit sinh hoc,
trong thi nghiém nay, gia thé nudi trong dugc bd sung cic
chat phu gia nhur cdm gao, cam mach dé cung cép dinh dudng
thém cho hé soi nim sinh truéng va phat trién nhanh.

Trong cic gia thé nudi trong thir nghiém, chung E2 ¢6
tde do sinh truong hé sgi nhanh nhét & GT3 (59% mun cua
+20% 161 ngd + 20% cam mach + 1% CaCO,), cham nhét
o GTS (19% mun cua + 60% 161 ngd + 20% cam mach +
1% CaCO,) (hinh 7) va déu c6 kha nang hinh thanh qua thé
(hinh 8).
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Hinh 7. Chiéu dai sinh trudng hé sgi chiing ndAm E2 trén mot s&'
gia thé nubi trong.

Hinh 8. Qua thé nam sb vua & cac cong thiic gia thé nudi trong
khac nhau.
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Hinh 9. Thoi gian qua thé trudng thanh (A), dudng kinh qua thé
(B), chiéu dai cudng (C), va nang suat sinh hoc (D) ctia chiing
nam so vua E2 trén mot s6 gia thé nuoi trong.

Két qua thi nghiém cho th?iy, thoi gian xuat hién qua
thé truong thanh & cac cong thirc dao dong tir 57-67 ngay
(hinh 9A). GT1 (79% mun cua + 20% cam mach + 1%
CaCO,) c6 thoi gian ra qua thé truéng thanh nhanh nhét
(57,83 ngay). GTS (19% mun cua + 60% 16i ngd +20% cam
mach + 1% CaCO,) c6 thoi gian ra qua thé truong thanh
cham nhat (67,17 ngay). Buong kinh mi nam & céc cong
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thire dao dong khoang tir 25-62 mm, chiéu dai cuéng nim
¢ céac cong thuc dao dong khoang tir 178-204 mm. Trong
d6, duong kinh qua thé ¢ gia thé nudi trong cong thirc 1, 2
va 3 ¢ kich thudc 16n hon so v6i cong thiic 4 va 5 (hinh
9B). Qua xur Iy théng ké cho thdy, khong c6 su khac biét &
rang vé chiéu dai cudng qua thé & cac cong thirc nudi trong
(hinh 9C). Ning suat sinh hoc ctia chung E2 dugc thé hién
& hinh 9D. Trong 5 cong thirc gia thé nuoi trdng, ching E2
déu phat trién tdt trén GT1 (79% mun cua + 20% cam mach
+ 1% CaCO0,), GT2 (79% 16i ngd + 20% cam mach + 1%
CaCO,) va GT3 (59% mun cua + 20% 161 ngd + 20% cam
mach + 1% CaCO,). So v6i cac gia thé nudi trong con lai,
GT4 (39% mun cua + 40% 161 ngd + 20% cam mach + 1%
CaCO,) va GTS (19% mun cua + 60% 15i ngd + 20% cam
mach + 1% CaCO,) c6 thoi gian ra qua thé, hé soi nam sinh
truong phat trién cham, khéi lwong qué thé va hiéu suét sinh
hoc thip nén khong phu hop dé nudi trong chung E2.

Nang suét sinh hoc ctia ndm so vua phu thudc vao
kiéu gen, loai co chat nudi tr@)ng, ché d6 cham soc [17,
33]. Chiing nam so vua Pe-1 dugc nudi trong trén co chét
mun cua cho nang suat sinh hoc cao nhit dat 73,5% [17].
Theo Peng va cac cong su (2000) [33], ndm so vua duoc
nudi trong trén co chat mun cua dao dong tir 88 dén 146 g
trong dot thu thir nhat. Két qua nghién ciru cua Kirbag va
Akyuz [24] cho thay, nim so vua cho ning sut sinh hoc dat
48,05% khi nuoi trong trén co chat rom. B6 sung 10% cam
gao vao gia thé nuoi trong c6 thé gitp ting ning suét sinh
hoc 1én 5% [24]. Nang suit ciia ndm so vua ching E1 trén
cong thue nguyén liéu (40% rom ra, 20% 1561 ngd, 19% mun
cua, 20% cam gao va 1% CaCO,) dat hi¢u qua sinh hoc cao
59,4% [26]. Trong nghién ctru ndy, chung E2 cho thiy tiém
ning nudi trong voi ning suat sinh hoc cao nhat dat 54,37%.

H¢ soi ching nam so vua E2 ¢6 thé sinh truong tdt trén
khoang pH rong tir 5 dén 12. Mbi truong PGA c6 bd sung
cao nim men 1a moi truong nudi cdy thuan khiét t6t nhat
vOi mat o hé soi cao, dong déu. MT1 (99% thoc lude + 1%
CaCO ,) 1a méi truong nhan gidng cap 2 t6i wu nhét cho hé
soi ndm so vua E2 sinh truong va phat trién véi toc do hé
soi moc/ngay la 6,14 mm. Chung nam so vua E2 c6 thé hinh
thanh mam va phat trién qua thé, cho hiéu suét sinh hoc cao
6 GT3 (59% mun cua + 20% 16i ngd +20% cam mach + 1%
CaCO0,), GT2 (79% 16i ngd + 20% cdm mach + 1% CaCO,)
va GT1 (79% mun cua +20% cam mach + 1% CaCO,).
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