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TOI UU HOA QUY TRINH NHAN GIONG NAM SUA (Calocybe indica) DANG DICH THE
Nguyén Tran Ditc Duy", Luong Thi Ngoc Han', D6 Thi Nhu Thao',
Nguyén Pham Truc Phuong', Lé Thanh Hung', Hoang Dac Hiét', Nguyén Thi Loan'

TOM TAT

Quy trinh nuoi trong ndm stia sti dung meo dang dich thé thay cho meo cong va meo hat khi nhan giéng
gitp rut ngan dang ké thaoi gian nudi trong, nang cao hiéu qua kinh té. Két qua nghién ctu cho thiy cac thong
s6 ctia quy trinh nhan giong ndm stia dang dich thé & quy m6 1.000 mL nhu sau: nhiét d6 va pH thich hgp cho
nudi cdy hé sgi trén moi trudng long lan lugt 1a 30°C va pH = 7,0; ngudn dinh dudng carbon va nito phi hop
cho sinh trudng hé sgi trén moi truong long 1a glucose va cao ddu nanh. Thanh phan moéi truong téi uu cho quy
trinh nhén giéng ndm sta (Calocybe indica) dang dich thé gom: glucose 24,764 g/L; cao d4u nanh 8,437 g/L
va thiamin 19,625 pg/L trong 1.000 mL mdi truéng nuoéi cdy, khoi lugng sinh khoi kho thuc té€ dat 376,25 mg.

Tu khoa: Nam stia (Calocybe indica), meo 1ong, 1én men dich thé

1. DAT VAN PE

Nidm stia thudoc nganh Basidiomycetes, bd
Agaricales, chi Calocybe, loai Calocybe indica, 1an
dau tién dugc xdc dinh & bang Tay Bengal 6 Dong
An Do (Balan et al., 2015). Dbay 1a mot loai ndm
m&i, c6 gia tri kinh t€ rat cao, dugc nhiéu co s dua
vao san xuat dai tra (Alam et al., 2008). Qua thé
ndm c6 mau trang dong nhat, ma c6 dudng kinh
10 dén 14 cm, cac phién mau trang va than hinh
tru c¢6 chiéu cao trén 10 cm khong cé vong hodc
bao goc, dé€ dudi long dat cé chiéu réong 1,8 cm &
dinh, 3,5 cm & gitia va 2,4 cm & chan dé. Thit ndm
c6 huong thom nhe, vét in bao ti c6 mau trang
va cdc bao tu hinh oval dai 5,9 - 6,8 mm dai 4,2
- 5,1 mm (Balan et al., 2015). Nam stia (Calocybe
indica) 1a mot loai ndm an c¢6 gia tri dinh dudng
cao véi protein chiém 21,4 + 1,86%, lipid 4,95 +
0,40%, carbohydrate 48,5 + 2,40%, chung con chtia
cac khodang chét can thiét nhu Ca, Fe, Zn, Mg, Mn,
Se, As (C6 Thi Thuy Van va cs., 2019).

Mac du da dugc san xudt dai tra nhung quy
trinh nhan giéng ndm stia van con nhiéu van dé
can nghién ctiu hoan thién. Nhiéu h néng dan va
trang trai san xudt van gap nhiéu vin dé trong giai
doan nhan gidng vi thoi gian lan to ctia ndm siia
chdm, mat tti 15 dén 20 ngay da lam tang thai gian
san xudt, giam hiéu qua kinh té. Do d¢, ting dung
ky thuat nhin giong dang dich thé vao quy trinh
nuoi trong nam stia la diéu can thiét vi ky thuat nay
sé giai quyét dugc cac vin dé vé tinh 6n dinh cta
quy trinh nhan giéng, thai gian san xuét va giam
thiéu rti ro trong khau nudi tréng.

Viéc xay dung quy trinh nhan giéng ndm stia
dang dich thé khong chi gop phén giai quyét dugc
cac van dé vé ky thuat nhan giong va nudi trong
ndm slia ma con la co s& dé tién hanh nghién ctiu
hodc tng dung quy trinh nhén giéng dang dich
thé vao san xuit cic loai ndm an va ndm dugc liéu
khac & nudc ta. Nghién ctiu ciing b6 sung thong
tin vé€ phan loai, ngudn géc xuét xu, dic diém nong
sinh hoc chinh va thanh phéan dinh dudng, gia tri
kinh t€ ctia ndm sta.

IL. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit liéu nghién ctu

Giong ndm stia (Calocybe indica) thudc bod
giong ndm cuia Trung tdim Nghién ctiu va Phat trién
Noéng nghiép Cong nghé cao. Pay la giong ndm stia
thuong mai dugc Trung tdm thu thap ndm 2014.
2.2. Phuong phap nghién ctu
2.2.1. Khdo sdt cdc diéu kién moi truong dnh hudng dén
nudi sinh khoi hé sgi ciia giong ndm sita (Calocybe indica)

Giéng ndm siia dugc nudi cdy trén mdi trudng
thach dia PDA (dich khoai tay 200 g; glucose 20
g; agar 20 g; nudc cat 1.000 mL). Chon nhiing dia
giéng co6 to ndm khoé manh, chat lugng dong déu
nhét, dung dung cu khoan nhiing miu thach véi
duong kinh 5 mm, sau d6 chuyén mdu thach nay
vao 9 nghiém thtic (NT1 - NT9) trong binh tam giac
thé tich 100 mL c¢6 chtta 40 mL moi truong PDB
(dich khoai tay 200 g; glucose 20 g; nudc cat 1.000
mL) dé nudi ciy v6i 3 mic pH khéac nhau (pH= 6,0;
6,5; 7,0). Nhiing binh tam giac nay sé dugc 0 toi &
cac nhiét @6 20°C, 25°C, 30°C, nudi cho dén khi c6

! Phong Thi nghiém Béo t6n Lai tao va Phat trién giéng Nam, Trung tim Nghién ctiu va Phat trién Nong nghiép Cong nghé cao

* Tac gia lién hé, email: duy.reus97@gmail.com
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binh dau tién ctia nghiém thtic d6 lan kin to. Thi
nghiém dugc lap lai 3 14n, mdi 1an 9 binh.

Chi tiéu theo doéi: Khoi lugng sinh khdéi kho
(mg). Dung mang loc d€ thu nhén sinh khoi kho
va mang di say kho & nhiét do 60°C dén khoi lugng
khong d6i d€ xac dinh khoi lugng.

2.2.2. Khdo sdt nguon dinh duéng dnh huéng dén
sinh truéng cua hé sgi ndm sia (Calocybe indica)
trén moi truong long

Chon 1 moéi trudng goc (c6 thanh phan dinh
dudng gom: 15 g glucose; 4,5 g cao ndm men;
0,5 g MgSO,; 2 g K. HPO,, 20 pg thiamin) dé khao
sat anh hudng ctia cac nguon dinh dudng nhu sau:
Nguon carbon: saccharose, glucose, mat ri duong.

C6 dinh cac thanh phan khac trong moi truong
gdc, thay d6i yéu t6 carbon d€ pha 1 lit mdi truong
nudi cdy long. Cdy chuyén nhiing mau thach moi
truong PDA c¢6 to ndm khoé manh (dudng kinh
5 mm) vao 9 binh tam gidc chtta 40 mL moi truong
nuoi cdy.

Nguon nito: cao thit, cao ndm men, cao lua
mach (cao malt), cao dau nanh.

C6 dinh cac thanh phan khac trong moi trudng
gbc, thay doi yéu t6 nito dé pha 1 lit mdi truong
nudi cdy long. Cdy chuyén nhiing mau thach moi
truong PDA c6 to ndim khoé manh (dudng kinh
5mm) vao 9 binh tam gidc chtta 40 mL moi trudong
nuoi cay.

Nhiét do nudi u toi va pH ctia méi truong nudi
cdy nhu da xdac dinh & thi nghiém 1. Lap lai thi
nghiém 3 lan. Két qua thu dugc tién hanh phén
tich thong ké bang phdn mém Minitabl6 d€ xac
dinh nguén cacbon va nito nao gitp sinh truéng
cuia hé soi ndm dat dugc t6i vu.

Chi tiéu theo déi: Khoi lugng sinh khéi kho (mg).

Phuong phap thu hé s¢i kho, tinh nang suét/binh/
lit moi trudng.

2.2.3. Téi wu héa thanh phdn moi trudng nudi cdy hé
sgi ndm Siia dang dich thé
a) Buédc 1: T6i uu héa don yéu to

Tu két qua noi dung 2 chon dugc nguyén liéu
cung cap thanh phan mai trudng nuodi cdy. Sau do
thay déi bién do cua ngudn carbon, nita, khoang,
vitamin nhu bang 1. Khi thay d6i bién d6 cua tiing
thanh phén thi ¢6 dinh cac thanh phan con lai theo
modi truong goc.
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Bang 1. Bién d¢ khao sat ctia cac thanh phan
moi trudng nuoi cay

Tén thanh phan Bién d¢ khao sat
Carbon (g/L) 5 10 15 20 25
Nito (g/L) 2 4 6| 8 10
MgSO, (g/L) 03] 05| 07 09 11
K, HPO, (g/L) 1| 2] 3] 4|5
Thiamin (ug/L) 10 | 15 | 20 | 25 | 30

Chi tiéu theo doi: Khdi lugng sinh khoi kho (mg).

Nong do cac thanh phan dinh dudng trong bién
do khao sat dugc chon 6 mtic dao dong quanh ham
lugng dinh duéng tit méi truong goc.
b) Budc 2: Khdo sdt cung liic nhiéu yéu to

Sti dung phdn mém Design Expert® 7.0 thuc hién
thi nghiém Plackett - Burman gom 5 yéu t6: carbon
(ngudn carbon chon dugc & ndi dung 2), nito (ngudn
nito chon dugc & néi dung 2), MgSO,, K HPO,,
thiamin véi 2 muic, muc cao (+1) va muc thap (-1).
¢) Budc 3: Kiém tra bién

M6 hinh kiém tra cac bién thu nghiém cén thiét
sinh khéi hé sgi t6i uu bang thiét ké Box-Behnken
va phuong phap bé mat dap ting. Trong nghién ctiu
nay, xac dinh gia tri t6i uu cta ba yéu t6 chinh tu
két qua sang loc thu dugc va dugc nghién ctiu 6 3
mtc (-1, 0 va +1) vé6i 17 thi nghiém trong do6 c6 5
thi nghiém & tam.
2.2.4. Xit ly s6 liéu

Cac s06 liéu thi nghiém dugc xu ly bang phan
mém Microsoft Excel 2010 va phan mém thong
ké Minitab 18, Design Expert® 7.0 Stat-Ease, Inc.,
Minneapolis, Hoa Ky. Két qua phan tich ANOVA
v6i do tin cay 95%, so sanh su khdac biét c6 y nghia
ctia cac s6 liéu biéu dién gia tri trung binh.
2.3. Thoi gian va dia di€ém nghién ciiu

Nghién ctiu dugc thuc hién tu thang 01/2023
dén thang 12/2023 tai Trung tam Nghién ctiu va
Phat trién Nong nghiép Cong nghé cao.
III. KET QUA VA THAO LUAN
3.1. Anh huéng ctia diéu kién moi trudng dén sinh
khoi hé s¢i ctia giong ndm siia (Calocybe indica)

Ném stia dugc nudi trong binh tam giac cé chiia
40 mL moi truong PDB & diéu kién t6i véi 3 miuic
pH va nhiét d6 khac nhau, xac dinh thoi gian khi
soi ndm lan kin trong binh va khéi lugng sinh khoi
kho d€ danh gia anh hudng cua diéu kién nudi cdy
dén sinh trudng, phat trién ctia ndm sia.
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Két qua bang 2 cho thdy, nhiét d6 va pH c6 anh
hudng dén diéu kién nudi sinh khéi hé s¢i cua
giong ndm stia voi sy khac biét cé y nghia vé mat
thng ké (P < 0,05). O nhiét d¢ 30°C, pH = 7,0, hé
sgi ndm stia phat trién nhanh nhét. Bén canh dé,
cac binh moi truong & diéu kién 1 30°C va dugc
diéu chinh pH = 7,0 1 nhiing binh diu tién c6 hé
sgi phat trién kin bé mat ctia binh dung dich nu6i
cdy sau 13,674 £ 0,58 ngay cting c6 khoi lugng sinh
khoi kho cao nhat (302,00* + 2,65 mg) va khac biét
c6 y nghia thong ké so véi cac nghiém thtic con lai
nén do la diéu kién thich hgp d€ nuoi sinh khéi hé

sgi giong ndm stia. Két qua nay cting phu hgp véi
nghién ctiu cia mot s tac gia khac, theo Josephine
va Sahana (2014) ndm stia ciing c6 thé phat trién
tot & nhiét do 28 + 3°C; ndm c6 kha nang sinh
trudng thich hgp nhat trong moi trudng trung tinh
pH = 7,0 (Cooke & Whipps, 1993). Két qua theo
déi dugc trong qud trinh nghién ctiu nay cho thay,
diéu kién nhiét do nudi G 30°C va moi trudng cd
pH = 7,0 1a diéu kién t6i uu cho moéi trudng nuoi
cdy long clia ndm stia nén sé dugc chon ap dung
cho céc thi nghiém tiép theo.

Bang 2. Anh hudng ctia nhiét d9, pH dén sinh trudng ctia hé sgi nim siia trén moi trudng PDB néng d6 24 g/L

Nt o it | Ky b nghicm i | KPOLUOnE b KNG | Th g 6 i i i
20°C; 6,0 NT1 175,67¢ + 1,53 22,67* £ 0,58
20°C; 6,5 NT2 192,334+ 2,08 22,33* + 0,58
20°C; 7,0 NT3 176,00 + 3,61 Khong lan kin to
25°C; 6,0 NT4 121,337+ 1,53 Khong lan kin to
25°C; 6,5 NT5 232,67° + 2,52 17,67° + 0,58
25°C; 7,0 NT6 232,33+ 3,21 19,67 + 0,58
30°C; 6,0 NT7 204,67° + 5,51 18,67¢ + 0,58
30°C; 6,5 NT8 207,67¢ £ 2,52 Khong lan kin to
30°C; 7,0 NT9 302,00* + 2,65 13,674 + 0,58

Ghi chui: Trong cting mgt cot gid tri trung binh, cdc tri s6 c¢6 cung ky tu di kém khdc biét khong cé y nghia vé

mdt thong ké (P > 0,05).

3.2. Anh huéng ngudn dinh duéng dén sy sinh
truéng cua hé s¢i ndm siia trén moi truong long
3.2.1. Anh huéng ciia nguén carbon dén sy sinh
truéng cia hé sgi ndm siia

bé danh gia anh hudng ctia ciac nguon

carbon khac nhau dén sinh trudng hé sgi nim siia,
ndm dugc nudi cay & diéu kién t6i uu trong moi
truong goc dang long, trong dé cac nghiém thic st
dung 3 ngudn carbon 1a glucose, sacharose va mat
ri dudng.

Bang 3. Kha ndng sinh trudng hé sgi ndm siia trén moi truong long véi cac nguon carbon khac nhau

Ngudn Carbon Khoi lugng sinh khdi kho (mg) | Thai gian c6 binh diu tién lan kin to (ngay)
Glucose 242.37*+ 0,61 15,00° + 0,70
Mt ri dudng 118,83" + 0,55 19,89* + 0,80
Saccharose 80,91¢ + 0,73 Khong lan kin to

Ghi chii: Trong cting mgt cot gid tri trung binh, cdc tri s6 c6 ciing ky tu di kém khdc biét khong co y nghia vé

mdt thong ké (P > 0,05).

Két qua bang 3 cho thdy, nguon carbon c6 anh
hudng dén sinh trudng hé sgi ctia giong nam stta véi
su khac biét c6 y nghia vé mat thong ké (P < 0,05).
Nghiém thtic st dung nguon carbon la glucose
cho khdi lugng sinh khoi kho cao nhét (242,37* +
0,61 mg) va thai gian cé binh dau tién lan kin to la
ngan nhat so vé6i cdc nghiém thiic con lai (15,00
+ 0,70 ngay). Diéu do cho thdy glucose la nguon

carbon thich hgp d€ hé sgi ndm stia sinh trudng
va phat trién t6t. Theo két qua nghién ctu cua
cac tac gia Ngo Xuan Nghién va Nguyén Thi Bich
Thuy (2016); C6 Thi Thuy Véan va cong su (2019),
fructose thich hgp cho su phat trién hé sgi cta
nam so vang; glucose lam cho hé sgi ndm mdc nhi
phat trién manh nhat. Qua két qua nghién ctiu cta
Co6 Thi Thuy Van (2015), moi loai ndm phan ting
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khdc nhau déi véi cac ngudn carbon (C6 Thi Thuy
Vin, 2015; C6 Thi Thuy Vén va cs., 2019; Ng6 Xuan
Nghién va Nguyén Thi Bich Thuy, 2016; Wu et al.,
2008). Két qua cuia nghién ctiu nay cho thay, nguon
carbon st dung glucose la ngudn dinh dudng thich
hgp cho sinh trudng ctia hé sgi ndm stia va sé dugc
sti dung cho cac thi nghiém tiép theo.

3.2.2. Anh huéng cita ngudn nito dén su sinh trudng
ctia hé sgi ndm siia

Nam stia dugc nudi cay 6 diéu kién t6i uu trong moi
trudng goc dang 1ong d€ tién hanh thi nghiém danh gia
anh hudng ctia cac ngudn nito dén sy sinh trudng hé
sgi, trong d6 cac nghiém thtic st dung 4 nguon nito la
cao nim men, cao dau nanh, cao thit, cao malt.

Bang 4. Kha ndng sinh trudng hé sgi ndm stia trén moi trudng long véi cac ngudn nito khac nhau

Nguon nito | Khdi lugng sinh khéi kho (mg/binh/lit MT) | Thoi gian c6 binh d4u tién lan kin to (ngay)
Cao nim men 175,74 + 0,61 18,33 + 0,50
Cao d4u nanh 261,18+ 0,59 14,78+ 0,83
Cao thit 152,41°+ 0,59 19,33* £ 0,70
Cao malt 136,14+ 0,72 19,11%* + 0,60

Ghi chui: Trong cting mot cot gid tri trung binh, cdc tri s6 c¢6 cung ky tu di kém khdc biét khong cé y nghia vé

mdt thong ké (P > 0,05).

Két qua bang 4 cho thiy ngudn nito cé anh
hudng dén su sinh trudng hé sgi clia giong ndm
stia v6i sy khac biét 6 y nghia vé mat thong ké (P
< 0,05). Nghiém thtic st dung nguon nito la cao
dau nanh cho khoéi lugng sinh khoi kho (261,18
+ 0,59 mg) cao nhat; thoi gian c6 binh dau tién
lan kin to 1a ngan nhat (14,78 + 0,83), so véi cac
nghiém thtic con lai. Biéu d6 cho thiy ngudn nito
sti dung cao dau nanh thich hgp dé hé sgi ndim
stia sinh trudng va phat trién t6t. Cac cong trinh
nghién ctiu trén ndm so vang, naim dau khi, ndim
bao ngu, ndm chéan dai, ndm kim cham déu cho
thdy cao dau nanh la nguén dinh duéng quan
trong, cé anh hudng tét nhét nhi so véi cac dang
dam khdc d6i véi su sinh trudng va phat trién ctia
hé sgi trong diéu kién phong thi nghiém (C6 Thi
Thuy Vén, 2015; Ng6 Xuan Nghién & Nguyén Thi
Bich Thuy, 2016; Pham Thi Thu va cs., 2018; Vi Thi

Hiéng, 2012; Wu et al., 2008). Két qua nghién ctiu
nay pht hop véi cac nghién ctiu khac do dé, chon
cao ddu nanh la nguén cung cap nito thich hgp cho
su phat trién hé sgi ndm siia dé€ thuc hién cho céc
thi nghiém ti€p theo.

3.3. Toi uu héa thanh phan méi truong nuéi ciy hé soi
nim siia dang dich th€ bang phan mém Design - expert
3.3.1.Sangloc cdc yéu té trongma trdn Plackett-Burman

Két qua phan tich trong ma trdn Plackett-
Burman cho théy, chi c6 viéc thay d6i nong do
glucose; cao dau nanh; thiamin c¢6 anh hudéng ro
rét (P < 0,05) dén khéi lugng sinh khéi kho hé
sgi ndm stia trén moi truong long. Khoi lugng
sinh khoi kho tdng s6 trong ma trin thi nghiém
Plackett-Burman dat tu 200,22 mg dén 440,60
mg/40 mL (Bang 5).

Bang 5. Khoi lugng sinh khéi kho trong ma trén thiét ké thi nghiém Plackett-Burman

Thi nghiém | Glucose |Cao ddu nanh| MgSO, | K, HPO, | Thiamin| Khéi lugng sinh khéi kho (mg/40mL)
1 25 6 1,1 5 15 400,00
2 25 10 0,3 1 15 300,40
3 15 10 1,1 5 15 410,00
4 25 6 1,1 5 25 346,66
5 15 10 0,3 5 25 340,66
6 25 10 1,1 1 15 200,20
7 15 10 1,1 1 25 360,40
8 25 6 0,3 1 25 440,60
9 25 10 0,3 5 25 400,00
10 15 6 0,3 5 15 300,40
11 15 6 1,1 1 25 460,00
12 15 6 0,3 1 15 200,22
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Két lugn: Chi c6 ndng do glucose, cao dau nanh,
thiamin c6 anh hudng do6i véi su phét trién hé
soi ctia ndm stia. Do dé, thiét ké t6i uu hod Box-
Behken st dung 3 yéu t6: nong do glucose, nong
do6 cao dau nanh, néng d¢ thiamin.

3.3.2. Toi wu hod bang thiét ké Box-Behken va phuong
phdp bé mdt ddp ting

Thi nghiém t6i uu héa st dung 3 yéu t6 la
néng do glucose, ndng do cao ddu nanh va nong
do6 thiamin & 3 mtc (-1; 0 va + 1) v6i 17 nghiém
thtic trong d6 c6 5 thi nghiém & trung tdm theo mo
hinh Box-Behnken.; diéu chinh pH = 7,0; nhiét do
nudi u 30°C.

Két qua thi nghiém cho thdy khoi lugng sinh
khéi kho thu duge khong c6 su chénh léch dang
ké so v6i két qua du doan tii phan mém Design-
expert. Phan tich ANOVA mot chiéu moé hinh
da do chinh xdc cho thi nghiém t6i uu hda moi
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truong. Phuong trinh héi quy theo nong do cac
yéu t nhu sau:

Y = 420,38 + 16,98A + 8,15B + 1,70C + 5,36AB
- 0,3425AC + 1,24BC - 46,88A2 - 41,39B2 -
52,88C* +3,24A’B - 10,56A*C + 4,76 AB?

Trong do: Y la khoi lugng sinh khoi kho; A la nong
do glucose (g/L); B nong do cao dau nanh (g/L); C
nong do thiamin (ug/L).

Sau khi phan tich cac s6 liéu ctia m6 hinh Box-
Behnken, stt dung phan mém Design-Expert dé
dua ra dy doan thanh phan moi truong téi uu
cho quy trinh nhén giéng ndm stia dang dich thé
cho khéi lugng sinh khéi kho cao nhédt nhu sau:
glucose 24,764 g/L; cao dau nanh 8,437 g/L va
thiamin 19,625 pg/L véi khoi lugng sinh khoi kho
du doan dat 396,075 mg trong binh nudi ciy chia
40 mL mai truong dich thé.
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Hinh 1. Bé mdt dap ting ctia khdi lugng sinh khoéi kho (mg) trong thi nghiém t6i uu hoa

Ghi chii: A: Bé mdt ddp ting thé hién sy tuong tdc ctia cdp yéu td glucose (g/L) va cao ddu nanh (g/L); B: Bé
mdt dap ving thé hién sy tuong tdc ciia cap yéu to glucose (g/L) va thiamin (mg/L); C: Bé mdt dap ving thé hién sy

tuong tdc cta cdp yéu to nito (g/L) va thiamin (mg/L).
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Dbé xac dinh sy tuong tac ctia moi yéu t6 doi véi
khoi lugng sinh khoéi kho t6i uu, do thi tuong tac
bé mit ba chiéu dugc xay dung véi truc z thé hién
khoi lugng sinh khoi kho va hai bién doc lap bat ky
truc X, y. Quy luat ctia sy tuong tac gitia cac yéu to
dugc thé hién qua hinh 1.

Khi ¢6 dinh nong d¢ thiamin, thay d6i nong
do glucose (23 g/L) va cao ddu nanh (9 g/L), khéi
lugng sinh khai kho ting 1én. Tiép tuc tang nong
do glucose (25 g/L) va cao dau nanh (10 g/L) thi
khoi lugng sinh khoéi khoé giam xuéng (Hinh 1A).

Khi ¢6 dinh néng d6 cao d4u nanh, thay déi
noéng do glucose (24 g/L) va thiamin (21 pg/L),
khoi lugng sinh khoi kho tang lén. Tiép tuc tang
nong do glucose (25 g/L) va thiamin (25 pg/L) thi
khoi lugng sinh khoi kho giam xudng (Hinh 1B).

Tuong tuy, khi c6 dinh néng d6 glucose, thay
doéi nong do cao diu nanh (8,5 g/L) va thiamin
(21 pg/L), khoi lugng sinh khoi kho tang lén. Tiép
tuc tang nong do cao ddu nanh (9,5 g/L) va thiamin
(24 pg/L) thikhai lugng sinh khoi kho giam xudng.
Két qua khai lugng sinh khai kho thuc té dat mtic
376,25 mg trong binh nudi ciy chtta 40 mL moi
truong dich thé va phtt hgp véi két qua du doan tu
mo hinh.

Céc thong s6 t6i uu ctia thanh phin moi truong
cho quy trinh nhén giéng nam sta (Calocybe
indica) dang dich thé: glucose 24,764 g/L; cao dau
nanh 8,437 g/L va thiamin 19,625 ug/L trong binh
nuoi cdy chia 1.000 mL moi trudng dich thé.

IV. KET LUAN

Xdac dinh dugc nhiét do va pH madi trudng phu
hgp nhit dé nuoi sinh khoi hé sgi ndm siia la 30°C;
pH = 7,0; ngudn carbon va nito phtt hgp nhéit dé
nuoi sinh khoi hé sgi ctia giong ndm stia lan lugt
la glucose va cao dau nanh tuong ting véi khoi
lugng sinh khoi kho thu dugc 242,37* + 0,61 mg va
261,18 + 0,59 mg.

Xac dinh dugc cac diéu kién, thong s6 t6i uu
cta thanh phan moi trudng nuoi ciy cho quy
trinh nhan giong nam stia (Calocybe indica) dang
dich thé bang phan mém Design - expert: glucose
24,764 g/L; cao dau nanh 8,437 g/L va thiamin
19,625 ug/L trong binh nudi ciy chda 1.000 mL
moi truong dich thé pH = 7,0 dugc nuoi t t6i &
nhiét do 30°C.
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Optimization of a liquid spawn production procedure for milky mushroom (Calocybe indica)
Nguyen Tran Duc Duy, Luong Thi Ngoc Han, Do Thi Nhu Thao,
Nguyen Pham Truc Phuong, Le Thanh Hung, Hoang Dac Hiet, Nguyen Thi Loan

Abstract

The milky mushroom cultivating process using liquid spawn instead of cassava stalks and grain spawn when
propagating helps to significantly shorten cultivating time and improve economic efficiency. The result of
research showed that the parameters of the liquid milk mushroom propagation process at a scale of 1,000 mL
are as follows: the appropriate temperature and pH for culturing mycelium on liquid medium are 30°C and
pH = 7.0, respectively; suitable carbon and nitrogen nutritional sources for mycelial growth on liquid medium:
glucose and soya peptone. The optimal parameters of medium components for milky mushroom (Calocybe
indica) propagating process in liquid form: glucose 24.764 g/L; soya peptone 8.437 g/L and thiamin 19.625 ug/L
in 1,000 mL of culture medium, the actual dry biomass weight reached 376.25 mg.

Keywords: Milky mushroom (Calocybe indica), liquid spawn, liquid fermentation
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ANH HUGNG CUA AM PO DEN SU GIA TANG QUAN THE CUA NHEN BAT MOI
(Amblyseius largoensis)
Duong Thi Nga'?, H6 Thi Quynh Trang?, H6 Thi Thu Giang', Nguyén Dtic Tung"

TOM TAT

Két qua nghién ctiu khi nudi nhén bat méi Amblyseius largoensis v6i thic an la nhén do cam chanh
Panonychus citri trong diéu kién phong thi nghiém & cac mic d6 dm tuong d6i (RH%) khac nhau (55%,
65%, 75%, 85% va 95%) véi diéu kién nhiét do trung binh 27,5°C, thoi gian chiéu sang 12 gi¢/ngay, cho thay
am do co tac dong ro rét dén thoi gian cdc pha phat duc, stic sinh san va stic tang quan thé ctia nhén bat moi
Amblyseius largoensis. Nudi ¢ diéu kién 4m do 55%, thoi gian vong doi ctia nhén bat méi Amblyseius largoensis
trung binh la 8,33 ngay, tong so tring trung binh 12,28 qué/trudng thanh, khi nuéi & diéu kién dm do 75% thaoi
gian vong doi trung binh la 6,87 ngay, tong s6 tring trung binh 17,48 qua/trudng thanh. Thoi gian ctia mot thé
hé (T) va thoi gian nhan d6i quan thé (DT) khi nuéi 6 55% va 75% tuong ting la 4,59 va 3,90 ngay. Ty 1¢ sinh
san thudn (Ro) dat cao nhat & 75% la 10,06 con cai/nhén cdi, thdp nhat & 55% la 6,85 con cai/nhén cai. Ty 1¢
tdng tu nhién (r_) cao nhat 6 75% (0,178 con céi/nhén céi/ ngay), ti€p dén & 85% (0,171 con cdi/nhén cdi/ngay), &
65% (0,158 con cai/nhén cai/ngay) va thap nhéat & 55% (0,140 con cai/nhén cai/ngay). Diéu kién am d¢ thich
hop cho su sinh trudng, phat trién ctia quan thé nhén bat moi A. largoensis dao dong tii 75% dén 85%.

Tu khoa: Nhén bat moi (Amblyseius largoensis), ty 1é ting tu nhién, dm do

1. DAT VAN PE

Cay an qua c¢6 mui la nhém cay giau dinh dudng

sinh nhiéu thé hé trong nam, kha nang hinh thanh
tinh khang thu6c cao la nhiing nguyén nhan dé

va c6 gia tri kinh t€ cao. Trong nhiing ndm gan day,
cay an qua c¢6 mui bi nhiéu loai dich hai tdn coéng
va gdy hai, trong d6 phai ké dén la nhém nhén nho,
dac biét chung phat sinh va gay hai nhiéu trong diéu
kién khi hdu néng va kho. Véi dic diém kich thuée
rat nho, vong doi ngan, kha ning sinh san cao, phat

chung dé phat trién thanh dich trong thoi gian ngan.

Nhén bit méi (NBM) Amblyseius largoensis
thudc ho Phytoseiidae la tdc nhan kiém sodt sinh
hoc quan trong do6i véi nhiéu loai nhén géay hai
trén cay trong, trong d6 c¢6 nhén dé cam chanh
(Panonychus citri) mot loai gay hai phé bién trén
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