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TOM TAT

Né@m Héu thu (Hericium erinaceus) la lodi ném duwoc liéu cé tiém ndng trng
dung trong linh vurc thuc phém va dwoc liéu. Nghién ctru ndy nhdm ddnh gid
Gnh hwdng cua mbéi trwd'ng nhdn gibng va céng thirc gid thé nuéi trong dén

Théng tin chung: sinh trwédng va ndng sudt ciia ndm Hbau thd. Két qué nhén giéng va nudi tréng
Ngdy nhén bai: 02/12/2025 ném Hau thu cho thdy: Méi trudng nhdn giéng cép 1 gém 200 g/L dich chiét
Ngay phdn bién: 07/01/2026 khoai téy, 20 g/L agar bé sung 20 g/L glucose + 5 g/L cao ndm men hodc b6

Ngay quyét dinh ddng: 05/02/2026  sung 10 g/L glucose +10 g/L sucrose 5 g/L + 5 g/L cao ném men + 5 g/L pepton
Vvdi téc dé lan cta to ndm trung binh dat 3,4 - 3,6 mm/ngdy, hé sgi ndm tring
sdng, day va soi ndm phdt trién déu vé cdc hudng trén dia. Méi trudng nhdn
giéng cdp 2 trén gid thé gdém 93,5% théc Q5 + 0,5% CaCOs+ 3% cdm gao + 3 %
cdm ngd hodc trén gid thé gém 89,5% que sdn + 0,5% CaCOs + 5% cdm ngé +
5% cdm gao vdi téc dé lan to nhanh nhét dat 6,3 - 6,6 mm/ngdy, hé sgi ném
c6 mau trdng, day va phdt trién déu vé cdc hudng trong bich gid thé. Nudi
tréng ndm Hau tha trén gia thé 89% muin cua keo + 5% cdm gao + 5% cdm ngd

Ty khoa:
Moéi trrdng, ndm Héu thd,

nhan giéng, nui trong. nhét IGn luot 16 191,3 g, 29,6 g va 24,4%.

ABSTRACT

+ 1% CaCOs c6 téc dd soi lan nhanh nhét & giai doan wom soi (6,4mm/ngdy),
dodng thoi khéi lwong qud thé twoi/bich, khé/bich va hiéu suét sinh hoc cao

Hericium erinaceus is a medicinal mushroom with strong potential for
applications in the food and pharmaceutical industries. This study aimed to
evaluate the effects of propagation media and cultivation substrate formulations
on the growth and yield of Hericium erinaceus. The results of propagation and
cultivation showed that, at the primary propagation medium consisting of 200
g/L potato extract and 20 g/L agar, supplemented either with 20 g/L glucose + 5
g/L yeast extract or with 10 g/L glucose + 10 g/L sucrose + 5 g/L yeast extract + 5

Keywords:
Cultivation, Hericium erinaceus,
medium, propagation.

g/L peptone, resulted in an average mycelial growth rate of 3.4-3.6 mm/day.
The mycelium appeared white, dense, and exhibited uniform radial growth on
the agar plates. At the secondary propagation, the mycelium developed well on

two substrate formulations: (i) 93.5% Qb5 rice grain + 0.5% CaCO; + 3% rice bran
+ 3% corn bran; and (ii) 89.5% cassava sticks + 0.5% CaCOs + 5% corn bran + 5%
rice bran. The highest mycelial growth rates, ranging from 6.3 to 6.6 mm day *,
were recorded on these substrates. The mycelium was characterized by a white
color, high density, and uniform colonization throughout the substrate bags. For
fruiting body production, cultivation on a substrate composed of 89% Acacia
sawdust, 5% rice bran, 5% corn bran, and 1% CaCO; yielded the most favorable
results. This substrate supported the highest mycelial growth rate during the
spawn-running stage (6.4 mm day ). In addition, the highest fresh weight per
bag, dry weight per bag, and biological efficiency were obtained, reaching 191.3

g, 29.6 g, and 24.4%, respectively.
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1. DAT VAN DE

Nam Hau thu (Hericium erinaceus) la loai
ndm cé thanh phan dinh dudng cao. Quan
trong hon trong ndm Hau thd con cé chira
nhiéu hgp chat th& cip c6 hoat tinh sinh hoc
cao c6 kha niang ho trg phat trién té€ bao than
kinh va cai thién chlrc ndng nhan thirc, tac
dung chong oxy hda va hd trg giam cing thang
[1-3], ting cuwdng hé mién dich nh& vao céc
polysaccharide va beta-glucan [4], tdc dung
chéng viém va bao vé tim mach [5, 6]. Ngoai
ra, ndm Hau thd con cé tac dung bao vé va
phuc hoi t& bao than kinh, ho tro trong cac réi
loan than kinh nhu Alzheimer [7]. Trén thé
gidi da co nhiéu céng trinh nghién ciu vé
nhan gidng va nudi trong ndm Hau tha [8-12].
O Viét Nam trong nhitng ndm gan day ciing d3
c6 mét s6 cong bé vé nhirng nghién cliru nhan
gidng va nudi trong ndm Hau thd, cling nhw
buwdc dau dwa ndm Hau thu vao lam nguyén
liu sdn xudt thudc chita bénh [13-18]. Tuy
nhién, nhirng nghién ctru cling nhu &ng dung
k&t qua nghién ctru vao san xuat tao ra nguoén
nguyén liéu cho chiét xut va san xuat thuéc
tlr ndm Hau thd con chua nhiéu. Chinh vi vay,
viéc tiép tuc nghién ciru nhan giéng va nubi
trong ndm Hau th( cé ndng suat cao gdép phan
cung ng nhu cau ndm Hau tha trén thi truong,
dac biét lam duwoc liéu 1a vé cung can thiét.

2. PHUO'NG PHAP NGHIEN CUU
2.1. BGi twgng, vat liéu va dia diém nghién ciru

- B6i twgng nghién clru: Gidng ndm Hau thd
(Hericium erinaceus) ching He-2 do Hoc vién
Néng nghiép cung cap.

- Pia diém: Nghién ciru dwoc tién hanh tai
Vién Cong nghé Sinh hoc Ldm nghiép — Truong
Pai hoc LAm nghiép va Coéng ty C6 phan Céng
nghé Sinh hoc NT.

2.2. Phwong phap nghién ciru
2.2.1. Phwo'ng phdp bé tri thi nghiém

- Céc thi nghiém duwoc bé tri 3 1an l3p, so
mau 30 mau/l3p
2.2.2.1. Nghién ctru nhén giéng ném Hdu tha

a) Nghién ciru dnh hwang méi trudong nudi
cdy dén kha ndng nhén giéng cap 1.

Thu nhan qua thé tuvoi (tai Hoc vién Nong
nghiép), cho vao hdép dung miu di duoc

chudn bi s3n dé di chuyén vé phong thi
nghiém. Khir trung qud thé ndm bang cén 70°
trong thoi gian 3 phut. Qua thé ndm sau khi
khr trung duoc rira lai bang nwéc cat vo trung,
dung dao cit mot mau nhé cé kich thuéc 1 cm
& t6 chirc mli ndm rdi dung que ciy vao moi
trudng thach PDA (gém 20 g/L dextrose, 20 g/L
agar, 200 g/L dich chiét khoai tdy, mdi trudong
PDA duwoc hap khir trung & 121°C, 1 atm trong
20 phut sau d6 phan phdi vao cac dia petri kich
thudc 100 x 15 (mm). Cac binh mau dwoc nudi
& nhiét d6 phong nudi 25 + 2°C, d6 am 60 -
70% trong phong téi [19].

Cac binh ndm duoc phan 1ap tiép tuc duoc
cdy chuyén sang mdi trudng dinh dudng khac
nhau (PDA cai tién) dé nghién ciru kha ning
nhan gidng ndm cap 1 bao gdbm: méi trwdong
nén gébm 200 g/L dich chiét khoai tay, 20 g/L
agar, bd sung dudng glucose, sucrose, pepton,
cao ndm men theo cac cdng thirc (CT) sau:

CT1.1: 20 g/L glucose + 5 g/L pepton;

CT1.2: 20 g/L glucose + 5 g/L cao ndm men;

CT1.3:20 g/L glucose + 5 g/L pepton + 5 g/L
cao ndm men;

CT1.4: 20 g/L sucrose + 5 g/L pepton + 5 g/L
cao ndm men;

CT1.5: 10 g/L glucose + 10 g/L sucrose + 5
g/L pepton + 5 g/L cao ndm men.

b) Nghién ctru anh huwdng cua mébi trwong
nudi cdy dén khé ndng nhén giéng cép 2

+ Nghién clru nhan giéng cap 2 trén gia thé
théc Q5 (Théc Q5 dugce lya chon lam giad thé
nén do cé thanh phan giau tinh bét, cau tric
hat én dinh, kha nang gilr 4m tét va da duwoc
str dung hiéu qua trong nhan gidng céap 2, gilp
chudn hdéa diéu kién thi nghiém va danh gia
chinh xdc anh huwédng cla cic chat phu gia)
phdi tron véi cac chat phu gia gom cac céng
thirc nhuv sau:

C2.1: 99,5% Thoéc + 0,5% CaCOs;

C2.2: 96,5% théc + 0, 5% CaCOs + 3% cam
gao;

C2.3: 96,5% thoc + 0, 5% CaCOs + 3% cam
ngo;

C2.4: 93,5% théc + 0,5% CaCOsz + 3% cam
gao + 3% cam ngo;

C2.5: 89,5% thoc + 0,5% CaCOs + 5% cam
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gao + 5% cam ngo.

X ly nguyén liéu: Théc mua vé duoc lam
sach, ndu cho dén khi nit vé, vt ra dé réo
nwdc roi phdi trén vai CaCOs, cdm ngd, cdm
gao theo ti & trén, sau d6 phan phdi vao cac
chai thay tinh, hdp & 121°C trong 45 phut. Cay
giong tlr dia giéng cap 1 vao cac chai meo hat.
Cac binh mau duogc nudi & nhiét dé phong
nudi 25 + 2°C, d6 4m 60-70% trong phong tdi.

+ Nghién ciru nhan giéng cap 2 trén gid thé
que san phdi tron vdi cac chat phu gia gdm cac
cong thirc nhu sau:

C2.6:99,5% que san + 0,5% CaCOs;

C2.7: 89,5% que san + 0,5% CaCOsz + 5%
cam ngob + 5% cam gao;

C2.8: 89,5% que san + 0,5% CaCOs + 5%
cam gao + 5% mun cua;

C2.9: 89,5% que san + 0,5% CaCOsz + 10%
mun cua.

X& ly nguyén liéu: Mun cua gob keo loai bd
dam bao duoc phoi kho, twdi nudc voi cd pH
12 - 13 Ién nguyén liéu, 4 khoang 2 - 3 ngay
trudc khi phéi tron véi nguyén liéu que san.
Que san dugc cat khac tir than cay san cé
chiéu dai 10 — 12 cm, rong tr 1 - 1,5 cm d3
dugc phoi khé trwdc do dé trdanh ndm méc.

Que san duwoc ngdm vdi nudc voi 5% trong
thoi gian 24 gid sau do rira sach que san va
dun séi trong thoi gian 30 phut, vét ra dé rao
nuwdc phdi tron céc chat phu gia (gébm CaCOs,
cam ngo, cam gao va mun cua) theo cac cong
thirc C2.6 - C2.9. Que san sau khi phéi tron véi
cac chat phu gia dugc cho vao tui nilong (cé
lam c6 nut) va dem hap khi&r & nhiét do 121°C
trong vong 30 phut.

Cay giéng tlr dia gidng cdp 1 vao céc bich
que san. Cac bich mau duogc nudi & nhiét do
phong nudi 25 + 2°C, d6 4m 60-70% trong
phong t6i.
2.2.2.2. Nghién ctru nuéi tréng ném Haéu tha

Nghién ctru anh huwdng cua gid thé (GT) dén
khd ndng nubi tréong cia ndm Hau thu cac
cbng thirc bao gém:

+ GT1: MUn cua keo 89% + 10% cam ngo +
1% CaCOsg;

+ GT2: MUn cua keo 89% + 10% cdm gao +
1% CaCOs;

+ GT3: MUn cua keo 89% + 5% cam gao +
5% cdm ngb+ 1% CaCOs;

- Xt ly nguyén liéu: Mun cua keo duoc phoi
kho loai bé ddm bao (khéi lvgng mun cua khé
200kg), tuwdi nudc voi cé pH 12 - 13 Ién nguyén
liéu, 0 khoang 10 - 15 ngay.

- Phdi tron giad thé: Can trong lwong gia thé
va cac chat phu gia theo ti |1é cac cong thirc
GT1 - GT3. Tron déu gid thé vdi cac chat phu
gia va déng vao cac bich nilong chiu nhiét, moi
bich chtra 0,8 kg nguyén liéu. Boéng bich lai
bang nut nhya va ndt miéng tui bang bong
khéng thdm nuwdc, dung gidy bit c6 nut. Hap
thanh trung bang ndi hoi & nhiét do 100°C
trong thoi gian 10 gid. Sau khi gia thé ngudi,
dung meo giébng d3 dugc nudi trén moi
trwong & thi nghiém nhan giéng cap 2 (mdi lan
cdy lwong giéng khodng 3 mudng ca phé déi
véi meo théc) hodc 1 que sdn (d8i véi meo
giéng lam bang que san) dé cdy vao cac bich
gid thé.

- Giai doan wom sgi: Sau khi cdy giéng vao,
cac bich phéi duwoc 0 ndam ngang trén cac ké
trong nha trong cé hé théng phun suwong: giai
doan nudi to cé d6 4m khoang 60 - 70% & giai
doan nay chi tuéi nudc dudi nén nha tréng dé
tao 4m do, tuyét ddi khéng dung hé théng
phun swong tudi 1én bich ndm.

- Giai doan nudi trong: Khi sgi ndm an kin
bich nguyén liéu va va khi chdé nut béng xuat
hién mam nam tiép tuc tudi nuwdc dudi nén
nha, sau 4 ngay tién hanh két hop phun suwong
va twdi nén dé tao dd 4m 90 - 95%. Giai doan
qua thé phét trién tao dd 4m nha tréng tir 80 -
85% bang cach két hgp twdi phun swong va
twdi nén nha trong.

2.2.2 Phuro'ng phdp thu thép va x ly sé liéu

- Téc d6 phdt trién cua hé soi sau khi ném
dn kin gid thé

Puoc tinh theo cong thirc: V = D/T [14]

Trong dé:

+ V 1a téc d6 phat trién cla hé soi
(mm/ngay);

+ D la chiéu dai hé sgi ndm (Chiéu dai hé
sgi ndm (D) duoc xdc dinh tai thoi diém hé soi
lan kin hoan toan gid thé. Trén dia thach, D
duogc do tir diém cay dén ria dia thach, theo
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hai huwdng vudng géc nhau va |ay gia tri trung
binh. Trén méi trudng théc trong chai, que san
va trén bich gid thé, D dugc do tir diém cay
dén day |&p gia thé tai hai vi tri d6i dién nhau
theo cung truc sinh trwdng, sau dé lay gid tri
trung binh).

+ T 13 thoi gian hé sgi ndm an kin gid thé
(ngay), dugc tinh tir ngay cay giong dén ngay
hé sgi &n kin gid thé.

- Quan sdt ddc diém phdt trién cia hé soi
ndm: +++ SQi ndm trang sang, rat day va phat
trién déu vé cac hudng, ++: Soi ndm trang
sang, day nhung phat trién khong déu vé cac
hwdng, + soi ndm hoi vang, phat trién khong
déu vé céc huéng.

- Thoi gian hinh thanh mam qua thé nam:
Tinh tr khi bich n@m an kin hét bich nguyén
liéu dén khi xuat hién qua thé ndm & trén cb
nat bich nguyén liéu,

- Thoi gian qua thé truwdng thanh thu [an 1:
Tinh tir khi xuat hién mam qua thé dén khi qua
thé trudng thanh cé thé thu hoach

- Thoi gian thu qud thé [an 2: Tinh tir khi
thu qua thé 1an 1 dén khi qua thé lan 2 duoc
thu hoach.

- Hiéu suat sinh hoc (%) = (Téng khéi luvong
nam twoi/ Khdi lwvong nguyén liéu khd)* 100

- Khéi lvgng qua thé tuoi trung binh (g/bich
phdi) = Téng khéi lwgng qua thé tuoi thu
duoc/Téng s6 bich phdi ndm.

- Khéi Luong qua thé khé trung binh (g/bich
phdi) = Téng khéi lwong qud thé khd thu
dugc/Téng s6 bich phdi ndm (quad thé ndm
twoi dugc dat trong may sdy nhiét duy tri &
nhiét d6 55°C trong sudt qua trinh sdy dén khi
kho kiét).

- Ty 1& nhiém (%) = Téng s& mau nhiém x
100/T6ng s6 mau thi nghiém

So sanh giita cac cdng thirc thi nghiém bang
phan tich phuong sai mét nhan t6. Sy sai khac
gilta cac cong thuc thi nghiém thong qua
khoang sai di t&i thiu (Lsd). Sy sai khac vé
mat théng ké cd y nghia & muirc xac suit 95%.
S6 lieu d3 thu thap duwoc x&r ly bang phan
meém SPSS va phan mém Excel [20].

3. KET QUA VA THAO LUAN

3.1. Nghién ctru nhan giéng nam Hau tha
3.1.1. Nghién ctru dnh hwéng méi truong
nuéi cdy dén kha ndng nhén giéng cép 1

K&t qua nhan giéng cap 1 clia ndm Hau thu
trén moi trudng chira cdc thanh phan dinh
dudng dugc bd sung theo 5 cdng thirc khac
nhau dugc thé hién & Bang 1.

Bang 1. K&t qua sinh truwd'ng chia hé s¢i ndm Hau thd trén moi trwdéng nhan gidng ndm cap 1

Thanh phan (g/L)

Sinh trwdng hé s¢i ndm

CTTN Glucose Sucrose Pepton MCao 'I:c‘ic CT@ Bhét trién Cl?a ?éc (_iié:n
nam men hé s¢i ndm (mm/ngay) hé s¢i nam

CT1.1 20 0 5 0 2,7 ++
CT1.2 20 0 0 5 3,4 +++
CT1.3 20 0 5 5 3,2 +
CT1.4 0 20 5 5 3,0 +
CT1.5 10 10 5 5 3,6 +++

Sig 0,005

Lsd 0,33

S6 liéu & Bang 1 cho thay thanh phan moi
trudng dinh dudng c6 anh hudng ré rét dén
sinh trwéng cha hé sgi ndm Hau thd (Sig =
0,005 < 0,05). Téc d6 phat trién cha hé sgi dao
dong tlr 2,7 dén 3,6 mm/ngay, trong d6 cong
thirc CT1.5 (glucose 10 g/L + sucrose 10 g/L +
pepton 5 g/L + cao ndm men 5 g/L) va CT1.2
(glucose 20 g/L + cao ndm men 5 g/L) hiéu qua

16

tdt nhat (v&i téc d6 phat trién cta hé sgi ndm
twong &ng dat 3,6 va 3,4 mm/ngay) va hé soi
phat trién khoe, déng déu (+++). O CT1.5, sw
két hop gitta hai ngudn carbon dé hap thu
(glucose va sucrose) gilip cung cap nang lvong
6n dinh, trong khi pepton va cao ndm men bd
sung nitrogen hitu co, vitamin va cac yéu td
sinh trudng, thic day téng hop sinh khéi va
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hinh thanh hé sgi khoe, dong déu. Dai vdi
CT1.2, glucose la nguén carbon wu tién cla
ndm soi, k&t hop vdi cao ndm men giau
nitrogen va vitamin, tao diéu kién thuan loi
cho sinh trvdng nhanh va 6n dinh cta hé soi.
Nguoc lai, & CT1.1, viéc sir dung pepton lam
ngudn nitrogen chinh ma khéng cé cao ndm
men cé thé dan dén thi€u hut vitamin va cac
yéu té kich thich sinh trudng, lam gidm hiéu
qua st dung carbon, dan dén téc do lan to
thap hon va hé sgi phat trién khdng déng déu.
Trong khi dd, cac cong thirc CT1.3 va CT1.4
mac du cd téc dd lan to trung binh, song su
mat can ddi gitta nguén C va N hodc su canh
tranh trong déng héa dinh duéng cé thé anh
huwdng dén chat lugng hé soi, biéu hién qua

CT1.1 CTL.3

mau sdc hoi vang va mat do soi thua.

K&t qua nghién ctru ctia Nguyén Thi Huyén
Trang va cong su (2021) [14] ciling cé két qua
twong ty vdi thay téc dé sinh trwdng ndm Hau
thu tang lén khi hé sgi phat trién trén truong
khoai tay 200 g, glucose 20 g, cao ndm men 5
g vdi tdc dd moc soi cla chdng nAm Hau thd
dat 3,34 mm/ngay. Theo Junior va cong sy
(2018) [21] mdi trudng bd sung nitrogen vdi
ndng do qua cao co thé rc ché sy phat trién
cla hé soi. Ty & C/N phu hop cho su sinh
trwdng hé sgi phu thudc vao tirng loai.

Nhu vay, cé thé thidy méi trwdng CT1.2
hodc C1.5 la phu hop dé nhan gidng cap 1 nam
Hau tha (hinh 1).

CT1L4

CT1.2

Hinh 1. Ndm H&u thh trén cdc mdi trwdng nhan gidng cap 1 sau 14 ngay nudi cidy

3.1.2. Nghién curu anh hwé'ng cua méi trwong
nudi cdy dén kha ndng nhén giéng cép 2

a) Nghién ctru nhén giéng cép 2 trén gid thé
thoc Q5

K&t qud nghién clu nhan giéng cip 2 ndm
Hau thd trén gia thé théc Q5 phdi trén vdi cac
chat phu gia khiac nhau dwoc thé hién & Bang 2.

Bang 2. K&t qua nhan gidng cap 2 nAm Hau tha trén gia thé théc Q5
phdi tron vé&i cac chat phu gia khac nhau

Thanh phan (%)

Sinh trwdng hé s¢i ndm

CTTN ThécQs caco, M CérI\ T6cﬁd(§ Phét trié"n‘ cua ?éc ¢§Iié":n
gao ngo hé sgi (mm/ngay) hé sgii nam

Cc2.1 99,5 0,5 0 0 4,9 +
C2.2 96,5 0,5 3 0 5,7 ++
Cc2.3 96,5 0,5 0 3 5,4 ++
C2.4 93,5 0,5 3 3 6,3 +++
C2.5 89,5 0,5 5 5 4,6 +

Sig 0,0001

Lsd 0,34
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S6 liéu & Bang 2 cho thdy thanh phan gia
thé thoc Q5 phdi trén vai cac chat phu gia ¢
anh hudng ré rét dén sinh trwdng hé soi ndm
Hau thd & giai doan nhan gidng cap 2, thé hién
qua su khac biét c¢é y nghia théng ké vé téc do
phat trién hé soi (Sig = 0,0001 < 0,05). T6c do
phat trién hé soi ndm dao dong tir 4,6 dén 6,3
mm/ngay, trong dé CT2.4 (théc Q5 93,5% +
CaC03 0,5% + cam gao 3% + cam ngod 3%) cho
k&t qua cao nhat (6,3 mm/ngay) va hé sgi phat
trién khoe, dong déu (+++). K&t qua nay cho
thay viéc b6 sung dong thoi cam gao va cdm
ngd vadi ti |é vira phai da cai thién rd rét kha
nang sinh trudng cla hé sgi so vdi cac cong
thire chi bd sung don 1é hodc bé sung & mirc
cao. Cdm gao va cdm ngd la cac ngudn carbon,
protein va khoang vi luong, gilip cung cap dinh
dudng bén vitng cho hé sgi trong suét qua
trinh lan to trén gia thé. Khi ph6i tron & murc
hop ly (3% moi loai), cac thanh phan nay lam
tang ham luvong dinh dudng dé tiéu, cai thién
ciu truc gia thé va tao diéu kién thuan lgi cho
hé soi xam nhép, lan tda va bam chat vao hat
thoc. Nguworc lai, & CT2.1 (chi théc Q5 + CaCOs),
gia thé ngheéo dinh dudng dan dén tdc do lan
to thap (4,9 mm/ngay) va hé soi kém phat

trién. Twong tu, & CT2.5, viéc b6 sung cam gao
va cdm ngd & muirc cao (5% moi loai) gidm do
thodang khi, gia thé bi bi chit dan dén kha ning
an lan va phat trién cta hé soi ndm bj han ché tir
dé anh hudng dén sinh trudng hé soi (Hinh 2).

Nhin chung, két qud nghién clru cho thay
sinh trwdng t6i wu cda hé sgi ndm Hau tha &
giai doan nhan giéng cap 2 phu thudc vao sy
can déi gitra ngudn co chat chinh (thdc Q5) va
cdc chat phu gia dinh dudng, trong d6 cong
thirc CT2.4 dugc xac dinh 13 phu hgp nhét,
vira ddm bdo cung cip dinh dudng day du,
vlra duy tri cau trac gid thé thich hop cho su
phat trién cda hé sgi. K&t luan nay cé y nghia
thyc tién quan trong trong viéc lya chon cong
thire gid thé cho san xuat gidng ndm Hau thd
guy mo lén.

K&t qua nhan giéng cap 2 ndm Hau thd cla
Nguyén Minh Quang va cdng sy (2021) [16]
cling si dung gia thé théc bé sung hdn hop
cdm ngd va cdm gao cho hiéu qua tét nhat,
hay nghién ctru cta Vi Kim Thao va céng sy
(2019) [18] da nhan gidng cdp 2 ndm Hau thd
trén moi trudng gia thé théc cho hiéu qua hon
so vdi st dung gia thé gao Iut.

CT12.2

C12.4

Hinh 2. Nhan gidng cap 2 nAm Hau tha trén gia thé théc Q5
phdi trén véi cac chit phu gia khac nhau sau 19 ngay nudi cidy

b) Nghién ctru nhén giéng cép 2 trén gid thé
que sdn phdi trén vdi cdc chdt phu gia
K&t qua nghién ciru nhan giéng cap 2 ndm

Hau thu trén gid thé que san phdi tron véi céac
chat phu gia khac nhau duoc thé hién & Bang 3.
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Bang 3. K&t qua nhan giéng cap 2 ndm Hau tha trén gia thé que san
phdi tron v&i cac chat phu gia khac nhau

Thanh phan (%) Sinh trwdng hé s¢i ndm
CTTN Que , Cdm  Mun Toc d6 phat triénchlahé  DPac diém hé
) CaCO; camgao . . . .
san ngo cwa s@i nam (mm/ngay) soinam

C2.6 99,5 0,5 0 0 0 5,6 ++
C2.7 89,5 0,5 5 5 0 6,6 +++
C2.8 89,5 0,5 5 0 5 5,1 ++
Cc2.9 89,5 0,5 0 0 10 4,9 +

Sig 0,0001

Lsd 0,25

K&t qua trinh bay & Bang 3 cho thay thanh
phan gia thé que sdn phdi tron véi cac chat
phu gia khac nhau cé dnh huédng rd rét dén
sinh trudng hé sgi ndm Hau tha & giai doan
nhan gidng cap 2, thé hién qua su khac biét co
y nghia théng ké vé téc dd lan to (Sig = 0,0001
< 0,05). T6c d6 phat trién hé sgi dao dong tir
4,9 dén 6,6 mm/ngay, trong dé CT2.7 (que sdn
89,5% + CaCOs 0,5% + cdm gao 5% + cdm ngod
5%) cho két qua cao nhat (6,6 mm/ngay) va hé
soi phat trién khde, dong déu (+++). Que san
la co chat giau cellulose nhung nghéo nitrogen
va vitamin, do dé can dugc b6 sung cac ngudn
dinh dudng dé tiéu dé dap &ng nhu cau sinh
trudng cha hé sgi ndm Hau thd. Cdm gao va
cdm ngod cung cap protein, carbohydrate dé
phan gidi va khodng vi lvgng, gilp cai thién ti
& C/N cla gia thé, dong thoi nang cao kha

C2.8
Hinh 3. Nhan giéng cap 2 ndm Hau thi trén gia thé que san
phdi tron véi cac chat phu gia khac nhau sau 18 ngay nudi cay

Tém lai, cdng thirc phu hop dé nhan giéng
cap 2 ndm Hau thd 13 C2.4 va coéng thirc C2.7
M0i loai gid thé cé nhitng wu diém va nhuoc
diém khi sir dung. Trong san xuat cé thé s

nang xam nhap va lan tda cla hé sgi. Nguoc
lai, & CT2.6 (chi que sdn + CaCOs), gid thé
ngheéo dinh dudng dan dén téc do lan to thap
hon va hé soi phat trién & muic trung binh
(++). Twong tu, & CT2.8 va CT2.9, mac du co
b6 sung phu gia, nhung viéc st dung don &
cam gao hodc mun cua & ti I1é cao lam giam
hiéu qua s& dung dinh dudng, déng thoi ¢ thé
anh hudng dén ciu tric va dé thoang cla gia
thé, tir dé han ché sinh trwdng hé soi (Hinh 3).

Nhin chung, sinh trwdng téi wu cta hé soi
nam Hau tha trén gid thé que sin phu thudc
vao sy phéi hop can dai gitta co chat chinh va
cadc chat phu gia dinh dudng, trong d6 cong
thire CT2.7 dwoc xac dinh 1a phu hop nhat cho
nhan giéng cap 2, cé y nghia quan trong cho
viéc hoan thién quy trinh sdn xuat giébng ndm
Hau tha.

C2.9

dung gia thé théc hodc que san dé nhan gidng
cap 2 tuy vao diéu kién cy thé cla mdi don vi
nudi tréng.
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3.2. Nghién ctru nudi tréng ndm Hau tha
3.2.1. Giai dogn wo'm s¢'i
T6&c d6 lan to clia ndm Hau thd trén gia thé

mun cua keo phdi trén véi cac chat phu gia
khdc nhau két qua thu duoc & giai doan vom
soi dwoc thé hién & Bang 4.

Bang 4. Kha nang lan to’ cia nAm Hau tha trén cdc méi trwéng nudi tréng khac nhau

Ti 1& gia thé nudi trong (%)

TI\’ ~ h lt t . ? Dv .2
CTTN Mun cua Cam Cam Aoc °T° P attrien cu.‘la Aac 'i“ef,“
CaCos; " hé s¢i nam (mm/ngay) hé s¢i nam
keo ngo gao

GT1 89 1 10 0 5,8 ++
GT2 89 1 0 10 5,6 ++
GT3 89 1 5 5 6,4 +++

Sig 0,014

Lsd 0,41

Két qua nghién ciru cho thdy ham lugng
chat phu gia bd sung vao gid thé c6 dnh hudng
ro rét dén tdc do lan to cha hé soi ndm (do sig
<0,05). Sau khodng 2 ngay cdy gidng hé soi
nam bat dau phat trién trang meo thdc, sau
khoang 3 - 4 ngay bat dau &n lan xudng gia thé
nudi trong. K&t quad phan tich thdng k& cho
thay khong cé su khac biét rd rét gitra cong
thirc GT1 va GT2 vé téc dd lan to cla hé soi
nam Hau tha (Lsd = 0,41). Diéu nay cho thay
khi gid thé chi dwoc bé sung mot loai phu gia
dinh du®ng (cdm ngd hodc cdm gao), hiéu qua
cung cap dinh dudng cho hé sgi la tuong
duong, chua tao ra sy khac biét rd rét vé kha
nang lan to. K&t qua nay cling twong tu nhu
nghién clru cta Nguyén Thi Huyén Trang va
cdng su (2021) [14] & giai doan nudi trong
nam Hau thu cling s& dung gid thé cé chira

GT1

89% mun cuwa, 1% CaCOs va 10% cam gao hoac
cam ngo.

Tuy nhién, céng thirc GT3 cho hiéu qua tét
nhat v&i tdéc d6 &n lan sgi to dat 6,4 mm/ngay,
hé sgi ndm trang sang, day va phat trién déu
vé cic hudng trong bich (Hinh 4) va khac biét
cé y nghta so véi GT1 va GT2. K&t qud nay cd
thé duwoc gidi thich do sy phéi hop dong thoi
cdm ngd va cdm gao d3 cung cip ngudn
carbon va nitrogen can d6i hon, dong thoi bo
sung cdc vitamin va khodng vi lwgng can thiét
cho sinh trwdng cla ndm Hau thd. Sy can déi
dinh dudng nay gilup hé soi tang cwong hoat
doéng trao ddi chat va tdng hop enzyme phan
giai lignocellulose trong mun cua, tir d6 nang
cao hiéu qua st dung co chat va thac day téc
dé lan to cling nhu chat lvgng hé soi.

GT2 N GT3

Hinh 4. Bich phdi ndm Hau thid nudi tréng trén co chat mun cwa keo
b sung cac chat phu gia khac nhau sau 34 ngay ciy gidng
(GT1: Min cwa keo 89% + 10% cam ngé + 1% CaCOs, GT2: Mun cuwa keo 89% + 10% cadm gao
+ 1% CaCOs, GT3: Mun cwa keo 89% + 5% cam gao + 5% cdm ngé+ 1% CaCOs)

20 TAP CHI KHOA HQC VA CONG NGHE LAM NGHIEP TAP 15, SO 2 (2026)



Céng nghé sinh hoc & Gidng cdy tréng

3.2.2. Giai doan hinh thanh qud thé
a) Néng suét qud thé thu l6n 1 va 2
Tiép tuc theo d&i nang suat qua thé nam

Hau tha thu [an 1 va 2 & cac cdng thirc moi
truong dinh dudng khac nhau thu duoc két
qua & Bang 5.

Bang 5. Nang suat qua thé thu lan 1 va 2 ndm Hau thi trén cac loai gia thé nudi trong khac nhau

Thulan1 Thulan 2
” -~ .. Thoi Khéi Khéi Thoi Khéi Khéi
So6 Tilé Thoi gian . .
TN mdu ohidm  uthign 80 lone  lomg  gan  lugng  luong
™ (%) mam qua thu qua.the qua: the thu qua.the qua: the
thé (ngay) h‘oach tu‘o‘L B khq TB hf)ach tu‘o‘i B khq TB
lan1 thulan1 thulan1 lan 2 thulan2 thulan2
(ngay)  (g/bich) (g/bich)  (ngay) (g/bich)  (g/bich)
GT1 90 5,7 42 15 96,8 15,5 19 77,5 7,0
GT2 90 6,2 41 14 97,5 14,6 20 79,6 8,8
GT3 90 4,5 41 13 110,6 19,9 18 84,7 9,7
Sig 0,809 0,0001 0,006 0,007 0,001
Lsd 3,82 2,42 3,16 0,69

S6 lieu & Bang 5 cho thay ti 1& nhiém cla
cac bich ndm & giai doan nudi trong la thap va
khéng co sy khac nhau ré rét & cac cong thirc
nghién ctu (chi tir 4,5 - 6,2%). C6 thé thay, gia
thé mun cuwa keo duoc Iwa chon la loai mun
cuwa mdi va moi trwdng nudi cdy duoc vé sinh
va khir trung tot nén cling han ché sy nhiém
nam trong qua trinh nudi trong. Sau 41 - 42
ngay chuyén sang giai doan nudi tréng, qua
thé nam bat dau hinh thanh va sau 13 - 15
ngay c6 thé thu hoach qua thé ndm, thoi gian
ra qua thé va thoi gian thu hoach Ian 1 khéng
c6 sy chénh léch gilra cdc cong thic nghién
ctu. Tuy nhién, khéi luvgng qua thé khd va
tuoi trung binh trén mét bich phdi ndm co sy
khdc nhau rd rét gitra cac cong thirc nudi trong
khac nhau (sig <0,05). Trong dd, cOng thurc
GT3 cho két qua tot nhat véi 110,6 g/bich phéi
nam (qua thé tuwoi) va 19,9 g/bich phdi ndm
(qua thé khd), qua thé to map trdng déu. Cong
thirc GT1 va GT2 cho nadng suat kém hon va
qua thé bé hon (trung binh chi dat 96,8 va
97,5 g tuoi/bich phoi, 15,5 va 14,6 g kho/bich

nam), & 2 cong thirc nay cé xuat qua thé ndm
cé mau hoi nga vang va théi. Nguyén nhan cé
thé do sy mat can déi dinh dudng trong gid
thé, khi GT1 chl y&u cung cap carbon dé phan
giai tlr cdm ngd nhuwng han ché vé nitrogen va
vitamin, con GT2 cé ham lugng lipid cao tw
cdm gao lam gidm hiéu qud chuyén hoda co
chat. Diéu kién dinh dudng khéng t6i wu lam
suy gidm kha nang tich Gy sinh kh&i qua thé va
strc dé khang cia ndm, tao diéu kién cho vi
sinh vat tap nhiém phat trién, dan dén hién
tugng qua thé vang va thai.

Ndng suit qua thé thu lan 2 & tat cd cac
céng thirc d3 gidm di kha nhiéu so vdi lan 1 do
ngudn dinh dudng d3 can dan. Qua thé khong
con trang map, chac nhu [an 1. Cong thirc GT3
van cho ndng suat qua thé cao nhat dat 84,7 g
tuwoi/bich ndm va 9,7 g khd/bich nam.

b) Téng nédng suét qud thé thu duwoc sau 2
lén thu hoach

Téng ndng suat ndm Hau tha thu duoc sau
hai [an thu qua thé dugc téng hop trong Bang 6.

Bang 6. Tdng ning suit qua thé thu dwg'c ndm Hau tha
trén cac loai gia thé nudi trong khac nhau

s5  Tongthoi 1ongluong  Khdilwong - Khoiluong Tile Hiéu

bich ian nuoi nam tuoi thu qua thé qua thé ning suat Suat
CTTN ! glan duworc sau 2 twoi TB khé TB lgsuat

thu tréng N . . khé/twoi  sinh hoc

hoach (ngay) Ian thu hoach (g/bich (g/bich (%) (%)
i (kg) phéi) phéi)

GT1 85 76 14.793 174,3 22,5 12,89 21,75
GT2 84 75 14.951 177,1 23,4 13,20 22,20
GT3 86 72 16.786 191,3 29,6 15,15 24,40
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Sau 76 ngay nudi tréng cho thdy: GT3 Ia
coéng thirc c6 khéi lvong qua thé tuwoi, khd va
hiéu suat sinh hoc cao nhat [an lwot 1a 191,3 g,
29,6 g va 24,4%, ti 1& nang suat khé/tvoi dat
15,15%, day ciling la cdng thirc cé tdc do soi
lan nhanh nhat. Tiép theo la GT2 tuong Gng
dat 177,1 g, 23,4 g va 22,2%. GT1 co6 dat 174,3
g tuwoi/bich phoi, 22,5 g kho/bich phéi, hiéu
suat sinh hoc dat 21,75% khéng chénh léch
qud nhiu so vdi cong thirc GT2 (Hinh 5).

Theo C6 Thi Thuy Van va cong su (2018)
[13] gid thé nudi trong gdbm 45% bdng + 40%
16i ngd + 15% (cam gao + bot ngd) co6 do sqi
an nhanh (3,3 mm/ngay) va nang suit ndm

twoi trung binh 1 bich la 128,68 g, hiéu suat
sinh hoc chi 2,23%, diéu nay cé thé cho thay
moi trwdng GT3 cho nang suat tuwoi va nang
suat sinh hoc vuot troi so vdi két qua cla
nghién ctru nay.

Nhu vdy, két qud nghién ciru anh huéng
cla gid thé nudi trong gdm co chat mun cua
keo phéi trén vai cdc chat phu gia gdbm cdm
ngd, cam gao va CaCOs vdi ham lwgng khac
nhau, danh gid & giai doan wom soi va giai
doan nudi trong cd thé nhan thay cong thirc
GT3 (mun cua keo 89% + 5% cam gao + 5%
cdm ngd: 1% CaC0s) la phu hop dé nudi trong
nam Hau thd.

GT1.1

GT1.2

GT1.3

Hinh 5. Qua thé n3m Hau tha nudi trong trén co’ chat mun cwa keo bé sung cac chat phu gia khac nhau
(GT1: Min cwa keo 89% + 10% cam ngé + 1% CaCOs, GT2: Mun cuwa keo 89% + 10% cdm gao + 1% CaCO;,
GT3: Mun cwa keo 89% + 5% cam gao + 5% cdm ngé + 1% CaCOs)

4. KET LUAN

- Mbi truong nhan gidng cdp 1 ndm Hau
thd C1.2 (20 g/L glucose + 5 g/L cao ndm men)
hoac C1.5 (10 g/L glucose +10 g/L sucrose 5
g/L +5 g/L cao ndm men + 5 g/L pepton) vdi
tdc dd phat trién cta hé soi ndm dat 3,4-3,6
mm/ngay, hé sgi ndm trang sang, rat day va
phat trién déu vé cc hudng.

- Moi truong nhan gidng cdp 2 ndm Hau
thd trén gid thé théc Q5 dugc ghi nhan tét
nhat & céng thirc C2.4 (93,5% thdc Q5 + 0,5%
CaCOs + 3% cam gao + 3% cam ngd hodc trén
gia thé que sdn 13 C2.7 (89,5% que san + 0,5%
CaCOs + 5% cam ngd + 5% cam gao) vdi véi toc
dé phét trién cda hé soi ndm dat 6,3 - 6,6
mm/ngay) va hé soi phat trién khde, déng déu.

- Méi truedng nudi trong GT3 (89% mun cua

keo + 5% cam gao + 5% cam ngo + 1% CaCOs)
la phU hgp dé nudi trong ndm Hau tha véi téc
dd soi lan nhanh nhat 6,4 mm/ngay, khdi
lwong qua thé twoi, khd va hiéu suat sinh hoc
cao nhat [an lwot 13 191,3 g; 29,6 g; 24,4%.
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