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TOM TAT

Do ¢6 nhiéu gia tri dinh dwéng va duoc liéu cao, ndm dau khi (Hericium erinaceus) dwoc nudi trdng phd bién
trén thé gi¢i va dwoc st dung trong diéu tri cling nhw phong ngtra nhiéu bénh. Muc tiéu ciia nghién ctvu nay nham
cai tién mdi trwérng nhan gidng va co chat nudi trdng ndm dau khi. Ngudn cacbon phil hop nhat cho hé sgi ndm dau
khi sinh trwéng 1a glucose. Diéu kién dinh duéng dwoc tdi wu theo phwong phap mét nhan t6. Ngudn nitrogen téi wu
l& cao ndm men, ammonium nitrate va ammonium sulfate. Méi trudng cai tién d& ndm dau khi ting téc dd sinh
truéng hé soi gém khoai tay 200g, glucose 20g, cao ndm men 5g, agar 15g cho mét lit. N&m d&u khi cho nang suét
sinh hoc cao (65-69%) khi dwoc nudi tréng tren co chét (89% mun cwa, 1% bot 03003) bd sung 10% cam gao hoac
bot ngd. Két qua clia nghién clru nay cung cap thong tin hivu ich trong nhan gidng va nudi trdng ndm dau khi trén
quy mé céng nghiép.

T khéa: NAm dAu khi, cacbon, nitrogen, nudi tréng.

Improvement of Yield Performance and Mycelial Growth of Monkey Head Mushroom
(Hericium erinaceus (Bull.: fr.) Pers) by Optimizing Nutritional Conditions

ABSTRACT

As one of the most precious medicinal and edible mushrooms, monkey head mushroom (Hericium erinaceus) is
widely cultivated in the world and use for treatment as well as prevention of several diseases. The aim of this study
was to improve media and substrates for the cultivation of monkey head mushroom. Optimized nutritional conditions
were set up by one-individual factor-at-a-time. It was found that the most optimal carbon source for mycelial growth of
monkey head mushroom was glucose. The favorable nitrogen sources were yeast extract, ammonium nitrate, and
ammonium sulfate. A modified medium containing (ingredient, g/l) potato 200, glucose 20, yeast extract 5, and agar
15 was proposed to enhance mycelial growth. Monkey head mushroom exhibited the highest biological efficiency
(65-69%) when cultivated on a basal substrate (89% sawdust and 1% CaCOs powder) enriched by corn powder or
rice bran at 10%. The findings in this study will provide useful information in regard to spawn production and monkey
head mushroom cultivation at the industrial scale.

Keywords: Monkey head mushroom, carbon, nitrogen, cultivation.

bénh ung thu (Gue & cs., 2006), chéng oxi héa
(Chyi & cs., 2005), bénh Alzheimer & Parkinson
(Sokét, 2015).

Hai nhan t6 anh hudng truc tiép dén kha
ning sinh trudng hé s¢i va hinh thanh qua thé

1. DAT VAN DE

Nam dau khi (Hericium erinaceus (Bull.:
Fr.) Pers.,) thuoc ho Hericiaceae, b6 Rusulales,

16p Agaricomycetes (Kirk & cs., 2008) 1a mot

trong nhiing loai ndm #n va n&m dugc liéu duge
yéu thich nhat. Do chtta nhiéu hoat chit sinh
hoc, ndm dau khi duge st dung phd bién lam
thudc va thuc phdm chtic ning trong diéu tri

nam 14 moi truong dinh dudng va diéu kién nuoi
tréong. Tuy nhién, chi mét s6 it cac nghién ctiu
duge thuc hién dé t6i wu diéu kién dinh dudng
va co chit nudi trong cho ndm dau khi. pH va
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nhiét d6 t6i uu dé hé s¢i ndm dau khi sinh
trudng lan lugt 1a 5,8-6,2 (Grigansky & cs.,
1999) va 25 + 1°C (Nguyen Thi Bich Thuy & cs.,
2018). Hé s¢i ndm d4u khi sinh trudng tot trong
méi truong PGA bd sung dich chiét ndm
(Nguyen Thi Bich Thuy & cs., 2018). Méi trucng
phu hgp dé nhan giéng cdp 2 ndm dau khi 1a
99% thoéc lude va 1% CaCO; (Nguyen Thi Bich
Thuy & cs., 2018). Nam dau khi c6 thé dugc
nudi trong theo phuong phap truyén thong trén
gd khic véi uu diém don gidn, khong can nhiéu
trang thiét bi. Tuy nhién, nhugc diém chinh cta
phuong phap nay la thoi gian nudi trong dai
(Stamets & cs., 1993). Do d6, mot s6 nghién ctiu
da duge thuc hién dé nudi trong ndm dau khi
trén bich nham nang cao ning sudt va rat ngin
thoi gian nudi trong. Co chit nudi tréong nam
dugc st dung thudng dua trén cac ngudn phé
phu phdm néng nghiép va cong nghiép sin cb
cua tung qudc gia. Theo Zhang & cs. (2000), co
chdt phu hgp dé nudi tréng ndm d4u khi &
Trung Qudc 1a 55% 131 ngd, 20% bong, 20% cam
mach, 3% bot ngd, 1% CaCO, va 1% dusng. Do
4m co chit, anh sang va do 4m khong khi can
thiét trong giai doan ra qua thé ndm dAu khi
lan lugt 1a 50-70% (Stamets & cs., 1993), 200-
4001x va 85-95% (Wang & cs., 2002).

O Viét Nam, nuéi tréng ndm dAu khi con
gdp nhiéu khé khan vé chat lugng gidng va cong
nghé nudi trong. Do d6, phat trién gia thé nudi
trong phit hgp véi diéu kién thuc tién cta nudc
ta déng vai trd quan trong, quyét dinh dén hiéu
qua nudi trong. Bén canh d6, dé tao tién dé cho
cac chuong trinh lai va chon tao giong ndm dau
khi cho nang suat cao, thiét lap méi truong cai
tién gitdp rdit ngin thoi gian nhan gidng va nang
cao toc do sinh trudng hé sgi 1la viéc lam can
thiét. Vi vay, muc tiéu ctia nghién ctu nay
nhim nang cao nang suit sinh hoc va sinh
trudng hé sgi ndm dau khi thong qua téi uu diéu
kién dinh dudng méi trudng nhin gidng va gia
thé nudi trong.

2. PHUONG PHAP NGHIEN CUU
2.1. Vat lidu
Chung ndm dau khi He-2 dugc phan lap va

luu tri trén moi truong PGA cai tién (nguyén

312

liéu, g/1): khoai tdy 250, glucose 20, agar 20,
nim tuoi 25 & 4°C theo Nguyen Thi Bich Thuy &
cs., 2019.

2.2. Phuong phap

2.2.1. Sinh truéng hé sgi nidm dau khi
trén méi truong bé sung cic ngudén carbon
khac nhau

Ching He-2 dugc nubi cdy trén méi trusng
nén nguyén liéu gom (khoai tay 200g va agar
15g) ¢6 bé sung 8 ngudn carbon khac nhau gom:
dextrin, fructose, glucose, lactose, maltose,
saccharose, tinh bt tan va xylose véi nong do
20 g/l & 25°C. Dua trén két qua thu dugc,
glucose dudc st dung dé t6i vu nong do carbon.
Glucose dugc bd sung vao mdi trudng nudi cay
véi cac nong do khac nhau gom Og, 5g, 10g, 15g,

20g va 30 g/l.

2.2.2. Sinh truéng hé sgi nAm dau khi trén
méi truong bé sung cdc nguén nitrogen
khac nhau

Chting ndm dau khi He-2 dudc nudi cay
trén moi truong liéu gém (khoai tay 200g,
glucose 20g va agar 15g) c6 bd sung nitrogen véi
néng d6 2 g/l . Cac ngudn nitrogen dugc st dung
trong thi nghiém nay gém cao nidm men, casein,
peptone, ure, ammonium chloride, ammonium
nitrate, ammonium sulfate. Cin ct két qua thu
dudc, cao n&m men dudc lua chon dé t6i wu néng
do nitrogen & cac néng do6 khac nhau (0, 1, 2, 3,
4, 5,6 g/l).

2.2.3. Nuébi tréng nam dau khi trén cac gia
thé nuéi tréong

Chtng nam dau khi He-2 dugc nudi trong
trén gia thé véi co chit nén 14 mun cua (89%) bd
sung cac chat phu gia khac nhau gém cam gao
(CT1), cam mach (CT2), bot ngd (CT3), thoéc
(CT4). Ham lugng chit phu gia va bot nhe duge
b6 sung lan lugt 1a 10% va 1%. Nguyén liéu
dugc xi ly theo phuong phap cia Nguyen Thi
Bich Thuy & cs. (2018). Sau khi hé sgi chung
He-2 phat trién kin gia thé nuéi tréng & 25°C,
bich nuéi trong duge chuyén sang nha nudi
tréng & nhiét do 20°C va d6 4m 85 + 5%.
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2.2.4. Pic diém sinh trudng hé sgi va phat
trién qua thé

Dic diém sinh trudng va hinh thai hé soi
duge nghién ctu theo Trinh Tam Kiét & cs.
(2012). Mat @0 hé sgi duge danh gia theo ba cép
do: cao (+++), trung binh (++) va thdp (+). Thoi
gian qua thé va hiéu sudt sinh hoc dudc tinh
theo Ngo Xuan Nghien & cs., (2019).

2.2.5. Xir Iy s6'lidu

Két qua nghién ctiu duge phan tich thong
ké bang phan mém GraphPad Prism (version
8.0, GraphPad Software Inc., Hoa Ky), st dung
oneway ANOVA followed by Turkey’s multiple
comparisons test at P <0,05.

3. KET QUA VA THAO LUAN

3.1. Sinh truéng hé sgi chung nam dau khi
He-2 trén méi truong bd sung cac ngudn
carbon khac nhau

Trong 8 nguén carbon duge khao sat, chung
He-2 c6 téc @0 sinh trudng hé sgi cao 6 moi
truong bo sung fructose (1,55 + 0,21 mm/ngay),
glucose (2,04 + 0,07 mm/ngay) va saccharose
(2,28 + 0,09 mm/ngay). So véi cac ngudn carbon
khac, lactose (0,33 £ 0,05 mm/ngay) va tinh bot
tan (0,33 + 0,05 mm/ngay) cho téc do6 sinh
trudng hé soi thap nhat (P <0,05) (Hinh 1a). Sau
2 ngay nudi cdy, hé sgi chiung He-2 bat dau
bung sc¢i, hé sgi mau tring, manh. Ngudn
carbon anh hudng nhiéu dén mat do6 hé sgi. Mat
do hé sgi ndm dau khi cao nhat trén moi trudng
b6 sung glucose va maltose (Hinh 1b). Dua trén
toc dd sinh trudng va mat d6 hé soi, glucose
duge chon 14 nguén carbon t6i uu va st dung
cho thi nghiém ké tiép.

Véi vai tro cung cdp chit dinh dudng, méi
truong nudi cdy l1a moét trong nhiing nhan té
quan trong nhat trong nuéi trong ndm (Nguyen
& Ranamukhaarachchi, 2020). Ndm c6 thé su
dung nhiéu ngudn cacbon dé sinh trudng va phat
trién nhu monosaccharide, polysacchardie, acid
hiiu ¢6 va amino acids (Miles & Chang, 1997).
Anh hudng ctia cachon dén téc do sinh trudng hé
soi phu thudc vao chung giéng, diéu kién sinh
trudng va moi truong nudi cdy (Itoo & Reshi,
2014). N&m van chi c6 thé st dung dextrin,

Nguy&n Thi Luyén, Tran Déng Anh, Nguyé&n Thj Bich Thuy

fructose va mannose lam nguén carbon cho qua
trinh sinh trudng hé s¢i trén moéi truong nudi ciy
thuan khiét (Jo & cs., 2010). Theo Shim & cs.
(1997), glucose 1la mdét trong nhing
monosaccharide phit hgp nhit dé thic ddy su
téng sinh trudng hé sgi ndm Grifola umbellata.
Phan 16n cac loai ndm 16n &n c6 kha ning sinh
trudng hé soi tot trén moi trudng cé glucose lam
nguén cacbon (Chandra & Purkayastha, 1997).
Glucose dudc xem 1 ngudn cacbon t6i uu cho hé
soi sinh trudng c6 thé do ndm c6 kha nang
chuyén héa dé dang glucose dé tao niang lugng t&
bao. Két qua nghién cu thu dugc cia ching toi
tuong tu véi két qua nghién ctu cia Ahmed & cs.
(2008), ngudn carbon phit hop nhat cho su sinh
trudng ctia nadm dau khi Hericium erinaceus
trong khoang nhiét d6 tit 25-30°C 1a glucose.

Anh huéng ctia ham lugng glucose d&n tdc
d6 sinh trudng hé soi duge thé hién hinh 2. Két
qua cho thay, glucose gitip tdng tdc d6 sinh
trudng hé sgi (P <0,0001). Bén canh d6, ham
luong glucose anh hudng rd rét dén mat d6 hé
soi. Mbi trudng bé sung glucose véi 20 g/l, 25 g/l
va 30 g/l cho mat dd dd hé sgi cao nhat (Hinh 2).
Céan cii vao toc do sinh trudng va mat d6 hé soi,
20 g/l duge chon lam néng do glucose téi uu dé
nhan giéng ndm dau khi.

3.2. Sinh truéng hé sg¢i chung ndm dau khi
He-2 trén moéi truong bé sung ngudn
nitrogen khac nhau

Chung He-2 c¢6 thé st dung cao ndm men,
peptone, ammonium chloride,
ammonium nitrate vad amonium sulfate lam
nguodn nitrogen cho qua trinh sinh trudng hé soi
(Hinh 3). Trong d6, cao ndm men (3,16 = 0,10
mm/ngay), ammonium chloride (2,96 + 0,18
mm/ngay) va ammonium sulfate (3,08 + 0,12
mm/ngay) cho tdc d6 sinh trudng hé sdi cao
nhat. Hé sgi chung ndm dau khi He-2 phat
trién nhanh trén méi trudng b6 sung cao nim
men hodc ammonium chloride ti ngay thi 5 dén
ngay thi 10 véi d6 dai hé sgi 1an lugt 1a 40,3 va
39,3(mm). Hé soi sinh trudng trén méi trudéng bo
sung cao nidm men, ammonium chloride va
amonium sulftate c6 mat d6 cao hon so véi cac
ngudn nitrogen con lai. Bén canh d6, Ure tic ché
kha nang sinh truéng hé sgi nam dau khi, hé sgi
phat trién chAm va mat do thua.

casein,

313



Nang cao néng suét va sinh trudng hé soi ndm dau khi (Hericium erinaceus (Bull.: fr.) Pers) théng qua t6i wu diéu

kién dinh dwéng

3|
-
(7]
<@
< 2
2
Ye) g
22
< 1S
% £
1 T -
(6]
«O
'—

0

Mat d6 hé soi ++ + +++
c oy o)
s 2 8
3 5 3}
o) = =
o O]

+

Lactose

Fructose

" Saccharose

(b)

+
+
+
+
+
+
+

Xylose

Saccharose
Tinh bot tan

Xylose

Chi chii: Céc cong thiic thi nghiém mang cac chii cai khac nhau la khic nhau cé y nghia théng ké P <0,05

Hinh 1. Anh huéng ctia nguén carbon dén téc do sinh trudng, mat do (a)
va dic diém hinh thai hé s¢i (b) nAm dau khi

Nitrogen 1a nguén dinh dudng co ban, thiét
yéu cho qua trinh téng hop cac hgp chat chia
nitrogen (DNA, protein) va thanh t& bao chitin
cia nadm (Miles & Chang, 1997). Nguén nitrogen
vO6 cd (mudl nitrate, mudl ammonium,...), hoic
ngudn nitrogen hiiu co (cao ndm men, pepton,...)
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6 thé duge bé sung vao méi trusng nudi cdy cho
qué trinh sinh trudng cia ndm (Miles & Chang,
1997). Do @6, trong thi nghiém nay, ca 2 ngudn
nitrogen hiiu co va v6 co dude st dung dé t6i uu
diéu kién dinh dudng. Phan 16n cac nghién ctu
vé anh hudng cta ngudn nitrogen thu duge két
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qua: so véi nhém nitrogen vd cd, nhom nitrogen
hitu co phit hop hon dé hé sgi ndm sinh trudng.
Theo Petre & cs., (2016), ngudén nitrogen v co
khong phu hgp cho qué trinh sinh trudng hé sci
cta hau hét cac loai ndm 16n c6 thé do thiéu hé
théng chuyén hoéa nitrogen vo co thanh nguyén
liéu trong qua trinh téng hgp amino acid. Mbi
mot loai ndm c6 ngudn nitrogen t6i uu khac
nhau. Ngudn nitrogen t8i uu cho sinh trudng hé
soi ndm dong trung ha thao (Dong & Yao, 2005)
va ndm rom (Jonathan & cs., 2004) 1a peptone va
cao nidm men. Dya trén két qua thu dude, ngoai
trit ure, 6 ngudn nitrogen déu cho toc do sinh
trudng hé soi tot. Nhu vay, khong cé su khac biét
rd rét vé anh hudng ctia nhém nitrogen hitu co va
v0 co dén toc d6 sinh trudng hé sgi. Nam dau khi
¢6 thé st dung da dang ngudn nitrogen, tao diéu
kién thuan 1¢i trong qué trinh nhan giéng phuc
vu nudi trong trén quy mo céng nghiép.

Dua trén két qud danh gia téc do6 sinh
truéng va mat d6 hé sgi, cao ndm men duge chon
lam nguén nitrogen phu hop va st dung cho thi
nghiém t6i uu néng d6. Mbi truong PGA cai tién
(dich chiét 200g khoai tay, 20g glucose, 15g agar)
dugde b6 sung cao ndm men v6i 6 nong do khac
nhau gém Og, 1g, 2g, 3g, 4g, 5g, 6g/l. Sau khi
nudi cdy 2 ngay, hé s¢i bt dau phat trién rd rét
trén tit ca cac méi truong. Téc do moc sgi cua
ching ndm dau khi He-2 dao dong tir 2,73 dén
3,34 mm/ngay. So v6i méi trusng d6i chiing, moi
truong bo sung 5 g/l va 6 g/l cao ndm men cb toc
d6 sinh trudng va mat do hé sgi cao hon (P <0,01)
(Hinh 4).

Ty 1é carbon va nitrogen la mot trong
nhiing nhan t6 chinh, anh hudng truc tiép dén
kha n#ng sinh trudng ctia ndm. Qua trinh sinh
trudng hé soi ndm c6 thé bi cham lai trong diéu
kién moi trudng thiu nitrogen. Két qua nghién
ctiu thu dudc ctia chiing t6i cho thay méi truong
khong bd sung ngudn nitrogen hoéc b6 sung véi
noéng do thap (1 g/l) c6 mat do hé sgi va téc dod
sinh trudng kém. Theo Junior & cs. (2018), moi
truong bd sung nitrogen véi ndng do qua cao cb
thé tc ché su phat trién cta hé sgi. Ty 16 C/N
pht hdp cho su sinh trudng hé sgi phu thudc vao
ting loai (Junior & cs., 2018). Ty 1& C/N phu
hop dé tiang sinh trudng hé sgi ndm Cystoderma
amianthinum (Shim & cs., 2005a), Macrorepiota
procera (Shim & cs., 2005b), Oudemansiella
radicata (Kim & 2005),
fumosoroseus (Shim & cs., 2003) va Ganoderma
applanatum (Jo & cs., 2009) 1an lugt 1a 30:1,
10:1, 20:1, 40:1, va 2:10. Néng d6 nitrogen tdi uu
dugc tng dung cho nhan gidng ndm dau khi
trong thi nghiém nay 1a 5 g/l. Nhu vay, tu két
qua thi nghiém t6i uu ngudén carbon va

cs., Paecilomyces

nitrogen, méi trudng cai tién gom khoai tay
200g, glucose 20g, cao ndm men 5g va agar 15g
cho mét lit ¢6 thé duge st dung dé tiang toc do
sinh trudng hé sgi ndm dau khi va rit ngin thoi
gian nhan giong. Két qua nghién cu c6 tinh
tng dung cao, cung cip cac thong tin hiiu ich
phuc vu nhan giong va nudi trong ndm dau khi
trén quy mo cong nghiép.
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Hinh 2. Anh huéng ctia ham lugng glucose dén t&c dé sinh truéng hé sgi ndim dau khi

315



Nang cao nang suét va sinh trwdng hé soi ndm dau khi (Hericium erinaceus (Bull.: fr.) Pers) thong qua téi wu didu

kién dinh dw&ng

4
= a aeg ah
w
- 3 - bgh eg
=
3 c
EE
==
g 14
3
© f

- - - 0—
Matdo he soi +H+ ++ ‘ 4+ A+ A
& < o < < <
@zo £ & D obb ) \(‘b\ Q@"

e ® R N & O

@ Q S

2° &S >
< N o <
o o )
() S &
& <& \a
?‘6\ v

Ammonium chloride

(b)
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Hinh 3. Anh hudng ctia nguodn nitrogen dén téc do sinh truéng, mat do (a)
va dic diém hinh thai hé s¢i (b) nAm dau khi

3.3. Sinh trudng hé sgi, hinh thanh va phat
trién mam qua thé chung nadm dau khi He-
2 trén nguyén liéu nuoi trong

Anh hudng ctia chit phu gia dén kha ning
sinh trudng va hiéu suat sinh hoc cia ndm dau
khi duge thé hién & hinh 5 va hinh 6. Sau 3-5
ngay cdy giong, hé soi bat dAu phat trién trén
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gia thé nudi trong. CT1 (2,26 + 0,01 mm/ngay),
CT3 (2,14 + 0,06 mm/ngay) va CT4 (2,27+0,12
mm/ngay) cho téc d6 sinh trudng hé soi cao hon
CT2 (1,06 + 0,04 mm/ngay) (P <0,001) (Hinh 5).
Gia thé nudi tréong anh hudng dén dic diém
hinh thai va mat d6 hé sgi. Hé soi ndm dau khi
sinh trudng trén CT2 mau tréng, manh, hé sgi
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¢6 hién trugng hinh thanh mam qua thé khi
chua sinh trudng kin gia thé nuéi tréng. CT1,
CT3 va CT4 c6 mat dd hé s¢i day, s¢gi manh.
Thoi gian hinh thanh mam qua thé dgt 1 cta
CT2 1a nhanh nh4t véi 55 ngay nhung thoi gian
hinh thanh mam dgt 2 cham nhat (116 ngay).
Trén gia thé nudi trong CT1, thai gian xut hién
mAm qua thé ndm d4u khi 14 sém nh4t, khoadng
106 ngay va su chénh léch gifia 2 14n xuit hién
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mam qua thé 13 ngdn nhit khoang 49 ngay.
CT3 va CT4 cho thoi gian hinh thanh mam qua
thé tuong duong nhau véi thoi gian mam qua
thé dgt 1 va dot 2 1an lugt 1a 61 va 110 ngay.
Trong 4 céng thitic nudi trong, CT1 va CT3 cho
hiéu suét sinh hoc cao hon so v6i CT2 (Hinh 6¢
va Hinh 7). Vi vay, cAm ngd va cam gao c6 thé
duge st dung lam ch&t phu gia bd sung vao gia
thé nubi trong ndm dau khi.
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Ghi chii: * khac nhau c6 y nghia théng ké P <0,05, ** khac nhau cé ¥ nghia théng ké P <0,01.

Hinh 4. Anh huéng ctia ham lugng cao nAm men dén téc do sinh trudng hé s¢i nAm dau khi
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Ghi chi: **** khac nhau cé y nghia théng ké P <0,0001.

Hinh 5. Anh huéng ctia cong thiic nudi trong dén téc do sinh trudng
va mat dé hé soi nAm dau khi
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Ghi chii: * khidc nhau c6 y nghia théng ké P <0,05; ** Khac nhau c6 y nghia théng ké P <0,01.

Hinh 6. Anh hudng ctia cong thitc nudi trong dén kich thude qua thé (a, b)
va hiéu suit sinh hoc ndm dau khi

Rom ra, mun cua, gd, bd mia, vo hat bong,
chtta nhiéu
lignocellulose dugc st dung rong rai lam co

than 16i ngd, vo bép.. cb
chat nudi tréong ndm. K& thita két qua nghién
ctiu da dugc thuc hién trude d6, mun cua duge
ching t6i lua chon 1am co chat nén gia thé nudi
trong ndm dau khi (Nguyen Thi Bich Thuy &
cs., 2018). Do co chat nudi trong ndm c6 ham
lugng nitrogen thép, cac chit phu gia (cAm mi,
cam gao, bot ngd) dude b sung vao cd chit dé
ddy nhanh t6c do sinh trudng hé sgi, rut ngin
thoi gian nuoi tréng va nang cao hiéu qua kinh
té (Nguyen & cs., 2019). Theo Dzaka &
Akpesey (2017), bé sung cac chat phu gia gitp
tang ty 1é nitrogen trong co chat nudi trong va
¢6 10i cho qua trinh sinh téng hgp enzyme va
protein. Tuy nhién, b sung chit phu gia véi
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ham lugng cao c¢6 thé din dén cac qué trinh
chuyén héa trong sg¢i ndm nhanh, sinh nhiét
(Fanadzo & cs., 2010), do d6, tGc ché su sinh
truéng ctia nam (Singer & cs., 2011), tang ty 1é
nhiém (Yildiz & cs., 2002) va gidm ning suat
sinh hoc (Fanadzo & cs., 2010). Ty 1& chat phu
gia dugc b6 sung vao gia thé nubi tréng trong
thi nghiém nay 14 10%. Chat phu gia c6 anh
hudng rd rét dén thoi gian hinh thanh, dic
diém hinh thai mam qua thé va ning sudt sinh
hoc. Trong d6, cAm ngd va cam gao cho hiéu
suat sinh hoc ndm d4u khi cao nhat dat 65-69%.
Két qua nghién ctu nay phu hgp véi nghién ctiu
cuia Ahmed & cs. (2008). Theo Ahmed & cs.
(2008), mun cua dugde bd sung 10-20% cam gao
cho nuoi trong ndm dau khi H. erinaceus c6 toc
do sinh trudng heé soi tot nhat.
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CT

CT2

CT3

CT4

Hinh 7. Qua thé ndm dau khi nuéi trong trén co chat bé sung cac chit phu gia khac nhau

4. KET LUAN

biéu kién dinh dudng déng vai tro
quyétdinh dén téc do sinh truéng va ning suit
nudi trong ndm dau khi. Dya trén két qua téi
uu ngudn carbon va nitrogen, téc do sinh trudng
nidm d4u khi dudc tang 1én khi hé soi phat trién
trén méi trudng cai tién gom: khoai tay 200g,
glucose 20g, cao ndm men 5g va agar 15g cho
mét lit. B6 sung chét phu gia gitp ting ning
suat sinh hoc ndm dau khi. Trong cac chit phu
gia dude nghién ctu, cam ngd va cam gao la hai

chdt phu gia t6i uu nhit dé ndm diu khi cho
ning suat sinh hoc cao (65-69%).
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