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Yunzhi mushroom is a precious medicinal mushroom that contains
numerous health-promoting compounds, including a-D-glucan, p-D-
glucan, and polysaccharides... This study aims to design a
fermentation process to produce Yunzhi mycelial biomass. Two
strains of Yunzhi mushrooms were collected from the northern
mountainous areas of Vietnam, and cultured with a liquid
fermentation system and optimal fermentation conditions, which are
appropriate for the growth of mycelial biomass. The results showed
that the suitable conditions for the growth of these two strains were
similar. The optimal fermentation method is at aeration, pH=6, 25°C.
The nutritional composition was determined by the supplement with
the optimal sources of carbon, nitrogen, and mineral salts, as follows:
fructose 30 g/L, yeast extract 4 g/L, MgSO..7H,0 1g/L. The freeze-
drying method was selected to dry the raw materials for the
production of mycelial biomass. The process has obtained the quality
of mycelium and could be applied to develop a nutraceutical product.
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TU KHOA

N4m Van chi

Sinh khéi hé soi

Quy trinh 1én men

San pham bao vé sirc khoe
Trametes versicolor

Nam Van chi 13 mét loai nAm dugc liéu quy, chira nhiéu hoat chit c6
lgi cho sic khoé nhu: a-D-glucan, B-D-glucan, polysaccharide...
Nghién ctiru nham muc dich xay dung quy trinh 1én men thu sinh khdi
hé soi nam dé phat trién san pham bao vé sic khoé. Hai chung ndm
thu thap tai mién nai phia Bic Viét Nam da dwoc nudi ciy 1én men
dich thé, khao sat phuong phap 1én men: lic, suc khi, khudy tir, va
ngudn dinh dudng gom cacbon, nito, mudi khoang t6i uu phu hop
cho sy sinh truang cua sinh khéi hé soi nam. Két qua da khao séat
dugc diéu kién nudi cdy thich hop ddi vai hai chung nam cé sy tuong
ddng nhau. Phuong phap 1én men ti wu 1a suc khi, pH 6, nhiét do
25°C. Thanh phan moéi truong duoc xac dinh c6 bd sung ngudn
carbon, nito, mudi khoang téi vu 1an luot 1a: fructose (30 g/L), cao
nim men (4 g/L), MgSO4.7H;0 (1 g/L). Phuong phap siy thing hoa
duoc lya chon dé sy nguyén liéu cho quy trinh san xuét sinh khoi.
Quy trinh dat dugc sinh khdi hé sgi nAm Van chi ¢é chat luong tét va
dugc ung dung dé phat trién mot san pham bao vé stic khoe.
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1. Giéi thiéu

NAm duoc biét dén nhu 1a mot ngudn thyc pham va ngudn dugc lidu giau dinh dudng, nhiéu
dam, axit amin, chéat xo va vitamin... [1]. NAm Van chi, mot loai ndm duoc liéu c6 tén khoa hoc
1a Trametes versicolor, thuoc ho Polyporaceae [2], c6 hoat tinh khang viém, chéng oxy hoa. Pic
biét, ndm Van chi con c6 kha ning hd tro phong ngira va diéu tri nhiéu loai ung thu nhu ung thu
da day, ung thu dai trang, ung thu phoi,....[3] nho 2 nhém chat c6 lién két véi protein la
Polysaccharopeptide krestin (PSK) va Polysaccharopeptlt (PSP) [4]. Do d6, nAm Van chi duoc st
dung & nhiéu quéc gia co nény hoc hién dai nhu Nhét Ban, Trung Quéc, My... [5].

Hi¢n nay, c6 nhiéu nghién ctru vé céc loai nam duoc lidu. Tuy nhién, viéc nuoi trong chi yéu
dung gia thé ran tong hop dé thu qua thé nén con ton tai mot sé6 nhuoc diém nhu: phu thudc chu
yéu vao diéu kién thoi tiét, thoi gian nudi trong thuong kéo dai. Bén canh d6, viéc ap dung quy
md cong nghiép dé ting san luong ciing gap nhiéu kho khin vé dién tich nha xwang, chi phi van
hanh, kiém soét dich bénh ciing nhu chat lwong qua thé thu hoach. Nham giai quyét bai toan nay,
cac huéng nghién ciu gan day tap trung vao phuong dn 1én men thu sinh khdi hé soi d6i véi mot
s6 dang nam qua thé 16n héa gé nhu Linh chi, Van chi...[6].

MGt s6 nghién cau dién hinh da chi ra viéc s dung phuong phap 1én men chim dé san xuét
gidng dich thé da dat dugc hiéu qua rd rét nhu: Adebayo va Ugwu (2011) di nghién ctu anh
huéng cua ngudn dinh dudng b sung téi sinh khdi soi ndm Van chi. Két qua cho thay, ngudn
dinh dudng carbon va nito c6 anh hudng 16n dén sinh khéi soi nAm [7]. Tran Thi Huong (2020)
da thir nghiém nudi cdy trén chung Trametes versicolor BRG04 trén méi truong long, két qua
khao sét chi ra ngudn cacbon 1a (69 g/L) dextrin, ngudn nito 1a (6 g/L) peptone 1a hai nguén co
chat t6t nhat cling véi diéu kién nhiét d6 1én men 25°C, pH dau bang 7 va ty lé cip glong 0,1%
(W/v), gidng duge xay trude khi Cap vao 1én men 1a cac diéu kién phu hop cho su phét trién cua
chung BRG 04 va tich liiy san pham PSP, PSK. [8]. Két qua nghién ciru cua tac gia Nguyén Thi
Bich Thlly (2014) khao sat trén méi truong PDA cai tién; nhiét 6 30°C; pH 6,5 va tdc do lic 140
vong/pht trong khoang thoi gian 5 ngay sé thu dugc sinh khéi soi nam Van chi cao nhat [6].
Diamantopoulou cing cong su da chi ra rang, cong nghé 1én men dé thu dich thé da duoc nhiéu
quéc gia trén thé gisi nghién ciu va ap dung trong cdng nghé nhan giéng nim an va nam duoc
ligu, voi muyc tiéu Ia rat ngan thoi gian, tiét kiém dién tich va kinh phf trong san xuat nam [9]. Do
do, véi myc tiéu lam rd diéu kién thanh phan méi truong dinh dudng va lya chon phuong phap
Say san pham Ién men thich hop dbi v6i 2 chung nam Van chi ban dia thu thap tai khu vuc mién
ndi phia Bic Viét Nam glup giai quyét duoc bai toan ngudn nguyén lidu san xut so voi phuong
phap nudi trdng truyén théng trong san xuat nam.

2. Vat liéu va phwong phap nghién ciu
2.1. Vit ligu

Hai chung ndm Van chi thu thap tai khu vuc mién ndi phia Béc Viét Nam di duoc dinh danh
c6 tén khoa hoc la Trametes versicolor va dang ky trén ngan hang GenBank NCBI, 14n lugt duoc
ky hiéu nhu sau: chung VC - Vuon Quéc gia Xuan Son - Pha Tho (genbank: OK036446), chang
Tra - Vuon Québc gia Ba Bé - Bic Kan (genbank: OK036445). Chung gidng duoc phan lap va luu
giit tai Vién Khoa hoc Su song - Truong Pai hoc Nong 1am Théi Nguyén [10].

2.2. Phwong phdp nghién ciru
2.2.1. Khao sét anh hwong Cua phuwong phap lén men

Ba phuong phap 1én men (Bang 1) dugc khao sat dé xac dinh phwong phap t6i wu cho su sinh
truong va ning suat hé soi nAm. Sur dung moéi truong PDB (Potato Dextrose Broth) lam moi
truong co ban dé khao sat. Tién hanh khtr tring maéi truong & diéu kién 121°C, trong 30 phut, dé
nguoi & nhiét d6 phong. Chang gidng 10 ngdy tudi da dwoc luu trir trén méi truong PDA dugc st
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dung dé cdy vao mai trudng 1&n men bang phuong phép dung dao mé cit thach c6 chtra hé soi
V6i kich thude 0,5 x 0,5 cm va dwa vao méi truong dich thé dé nhan gidng cap 2. Sau 5 ngay, tién
hanh cdy chuyén giéng cp 2 sang binh Ién men dung tich 2 lit ¢6 chira 1 lit méi truong, nudi &
diéu kién 25°C trong 14 ngay. Tién hanh quan sat va danh gid theo cac chi tidu. Cac phuong phap
1én men dugc khao sat dudi day.

Bang 1. Cac phwong phap lén men

Y oain Phwong phap
Chi tieu Lic Suc khi Khuiy tir
Toc a6 lac 140 vong/phut [6] - -
Ché d6 suc - 0,6 v/vim [6]
Ché d¢ khuay - - 140 vong/phut

2.2.2. Khado sét anh hwong cua pH

Moi trudng PDB duoc str dung dé lam mai truong nhan giéng co ban. Panh gia sy sinh
truong hé soi gibng nim Van chi tai cac ngudng pH méi trudong 1 4, 5, 6, 7 va 8. NaOH 1M va
HCI IM duoc str dung dé diéu chinh pH méi truong trudc khi hap khir tring. Chung gidng duoc
nudi trong moi trudong dich thé ¢ cac diéu kién pH khac nhau va dugc nudi ¢ diéu kién 25°C,
ché do suc 0,6 v/ivim, trong 14 ngay.

2.2.3. Khdo sat dnh hwong cua nguon carbon

MBoi truong nhan giéng dich thé nam Van chi gém: Dich chiét khoai ty 200 g/L, carbon 20
g/L. Cac nguon dinh dudng carbon dwgc st dung la Glucose, Fructose, Lactose, Maltose,
Saccarose. Chung giéng duoc nudi trong méi truedng dich thé c6 thay dbi ngudn carbon va duoc
nudi ¢ diéu kién 25°C, ché d6 suc 0,6 v/v/m, trong 14 ngay.

2.2.4. Khdo sat anh huong nong dé carbon

Céc nong do carbon dugc khao sat gom 0 g/L, 10 g/L, 20 g/L, 30 g/L, 40 g/L. Chung giéng
dugc nudi trong mdi truong dich thé co nong d6 carbon khac nhau va dwoc nudi ¢ didu kién
25°C, ché d6 suc 0,6 v/v/m, trong 14 ngay.

2.2.5. Khdo sat dnh hwong cia nguon nito

_ Céc nguodn nito dugc khao sat gom Casein, cao ndm men, pepton, NaNOs, (NH.);SO, véi
nong d6 2 g/L. Chung giong dugc nudi trong mdi truong dich the c6 thay doi cac nguon nito khac
nhau va dugc nubi ¢ dieu kién 25°C, ché d6 suc 0,6 v/v/m, trong 14 ngay.

2.2.6. Khdo sat dnh hweng nong do nito

Céc nong do nito duoc khao sat gom 1 g/L, 2 g/L, 3 g/L, 4 g/L, 5 g/L, 6 g/L. Chung giéng
dugc nudi trong moi truong dich thé c6 nong do nito khac nhau va dugc nudi ¢ dieu kién 25°C,
ché d¢ suc 0,6 v/v/m, trong 14 ngay.

2.2.7. Khdo sat dnh hwong cua nguon muéi khoang

Céc nguon mudi khoang duoc khao sat gom KH2POs, MgS04.7H,0, K:HPO, véi nong do 1
g/L. Chung gidng dugc nudi trong moi trudng dich thé c6 thay doi cac nguon mudi khoang khac
nhau va dugc nudi ¢ diéu kién ¢ 25°C, ché d6 suc 0,6 v/v/m, trong 14 ngay.

2.2.8. Khdo sat anh hiong nong dé muoi khoang

Céc ndng d6 mudi khoang duoc khao sat gom 0,5 g/lL;1g/L; 1,5 g/L; 2 g/L. Chung glong
duge nudi trong moi truong dich thé ¢ su thay d6i nong d6 mubi khoang va duoc nudi & dicu
kién 25°C, ché do suc 0,6 v/v/m, trong 14 ngay.
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2.2.9. Phurong phdp sdy va bao quan hé sei nam 1én men
Sau khi thu hoi san pham hé soi 1én men, tién hanh sy theo hai phwong phap (Bang 2) dé dua
do am cua san ph@m vé khoi lugng khong doi. Két thuc qué trinh say, thuc hién danh gia chat
lugng san pham bang cam quan (mau sac, mui vi).
Bang 2. Cdc phuong phdp va diéu kién sdy

CT Phuong phap say Pic diém Dicu kién siy

Qué trinh lam kho san pham da
dugc cip dong trong diéu kién
CT1 Say thing hoa chan khong, khi gia nhiét thi phan -80°C, 4p suat 300 mmTorr
nudce tir nguyén li¢u s€ thang hoa
tryc tiép tir dang rin sang dang khi

St dung nhiét d6 cao dé lam bay

CT2 Say nhiét hoi nudc trong nguyén liéu

80°C

2.3. Xdc dinh sé lwong, kich thuéc thé lac cdu trong mdi trwomg dich thé nudi ndm

Chung gidng duoc nudi trong méi truong dich thé, ban dau s& xuat hién cac manh soi nam
nho li ti. Sau do, soi ndm 16n dan 18n va lién két véi nhau dé tao thanh cac vién co dang hinh cau,
kich thudc khac nhau dugc goi la thé lac ciu (TLC) hay pellet. Sau 14 ngay nudi, sir dung kinh
hién vi tién hanh quan sat, danh gia mat do va do kich thuéc TLC theo céc tiéu chi nhu sau. Cac
thi nghiém duoc thuc hién vai 3 lan lap lai.

*Cac ch/ tiéu theo ddi:

- Mat @6 TLC duoc biéu thi nhu sau [6]:

(+): Sé lugng TLC tir 10-30 TLC/1ml (+++): S6 lwong TLC tir 61-90 TLC/1ml

(++): Sb luong TLC tir 31-60 TLC/1ml (++++): Sé lugng TLC tir 91-120 TLC/1ml

- Kich thugc TLC: Dung thudc cé chia vach mm, don vi tinh 1a (mm)

- Sinh khéi s¢i: Pugc thuc hién theo phuwong phéap cia Park va cong sy (2001) [11], don vi
tinh 1a (g/L) bang cach ly tam dé thu sinh khéi soi.

2.4. Phwong phdp xir 1y sé liéu

Két qua nghién ctru duoc xir 1y theo phwong phap thdng ké sinh hoc bang phan mém Excel va
IRRISTAT.

3. Két qua va thao luan
3.1. Khdo sét d@nh hwong Ciia phwong phdp lén men

Bang 3. Anh huong Ciia phwong phdp 1én men dén hé spi nam Van chi trong méi truong dich thé

Phwong PODETY VC. z . an Tra. z x| asX Ao 1A
phap Mat dé Sln_h khoi  Mat do Sln_h khoi Pac diem hé sgi 1én men
TLC sgi (g/L) TLC soi (g/L)
2 Hé soi tao vién hinh tron, c6 tua, duong
Lac A 0.87 A 0,76 kinh céc thé lac cau dong déu tir 5 - 8 mm
Heé sgi phat trién nhanh, tao vién hinh
Suc khi N 4,65 -+ 4,62 tron, 6 tua, dwong kinh thé lac ciu tir
4—-7mm
Khudy ti . 0.40 N 039 Hé sci.nhuAyén dang huyén phu tan déu
trong dich I1én men
CV(%) 2,07 2,56
LSD 0,58 0,74

Két qua khao st cho thdy, phuong phép suc khi ¢6 tac dong tich cuc dén hé soi nam, hé soi
sinh truong phat trién maph, mat do TLC day ddc. Nguoc lai, hé soi’ném Van chi phét’trién kém
nhat & phuong phap khuay tir va it phat trién hon ¢ phuong phap lac. Lugng sinh khdi khd thu
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duoc & cd 2 chung trong phuong phap suc khi gap khoang 11 lan so voi phuong phap khudy tir va
gap khoang 3 lan so véi phuong phap lic (Bang 3). Két qua trén cho thay, phuong phap 1én men
suc khi 1a phuong phép t6i wu nhat cho sy sinh truéng va phat trién caa hé soi nam Van chi.

Phwong phap
Chiing ; Suc khi Khudy tir
VC
Tra

Hinh 1. Anh hwong ciia phwong phdp 1én men d@én hinh thai va mét dé TLC 2 ching nam Van chi
trong méi truong 1én men dich thé

Ké; qua thi nghiém (hinh 1) da chi ra sy khac bi¢t gitra hinh dang va mat do TLC khi nudi trén
b‘mh lac, binh suc khi ya binh khuay tir. TLC nuoi trong diéu kién suc khi cé tua soi dai hon
nhiéu va lugng sinh khoi cao hon so vdi hai phuong phap 1én men con lai.
3.2. Khdo sat dnh huwéng cua pH

pH moi truong c6 anh hudng dén hinh thi, cau tric té bao. Cac mic pH khéc nhau ¢6 anh
huong khac nhau téi sy sinh truong va phat trien hé soi nam Van chi (Hinh 2). Két qua cho thay, tai
giatri pH =6, sinh khc}i sgi nam va mat do TLC dat cao nhat, phu hop nhat véi su sinh truéng va
phét trién cua hé sgi nam (Bang 4).

Hinh 2. Anh hmfng CuapH méi trieong dén hlnh tha| va mdt dg TLC 2 ching ndm n Van chi
trong méi trirong 18n men djch thé
@ pH=4 b)pH=5 (c)pH=6 dpH=7 (e)pH=38
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Bang 4. Anh hirong cua pH méi trieong toi sinh trieong hé spi Van chi trong méi trwong dich thé

pH moi VC Tra
truon at an Puwong kinh  Sinh khéi At Puong kinh  Sinh khai
panghy  MataeTLC %mm) soi (L)  MAMATLC 4 o %mm) soi (g/L)
4 + 3,90 3,38 + 4,03 3,22
5 ++ 6,47 3,51 ++ 6,43 3,49
6 ++++ 7,37 4,76 ++++ 6,73 473
7 +++ 7,83 3,95 +++ 7,90 2,04
8 ++ 5,23 2,86 ++ 517 2,81
CV (%) 5,51 2,89 5,27 2,96
LSD 2,49 1,01 2,36 1,03

3.3. Khdo sat dnh hwéng ciia nguén carbon

Nguon carbon duoc nam sir dung dé tong hop cac vat chat cho sy sinh truong phat trién va la
nguon cung cip ning lugng cho qué trinh trao ddi chat. Két qua nghién ctiu & ca 2 ching cé sy
tuong dong nhau, hé sgi phét trién tot nhat & méi truong st dung Fructose, sinh khéi soi ting
nhanh, mat 6 TLC day. Nguoc lai, méi truong st dung ngudn carbon la Lactose, hé soi nam
Van chi phat trién kém, luong sinh khéi thu dugc thip hon, méat d6 TLC giam (Bang 5). Diéu nay
cho thy, sinh khéi hé soi ti 1& thuan véi mat ¢ TLC. So sanh véi két qua caa Wo-Sik Jo va cong
su (2010) cho thay hé soi ndm Van chi chang ASI 16002 pht hop véi ngudn carbon 1a Fructose,
Manmitol va Glucose [12].

Béang 5. Anh hirong ciia nguon cachon téi sinh trieong hé spi nam Van chi trong méi trirong dich thé

Nguén cacbon - - Ve . - - Tra - —
20 g/L) Mat d¢ Puong kinh Sm_h khoi Mat d¢ Pwong kinh Sln_h khoi
TLC TLC (mm) soi (g/L) TLC TLC (mm) soi (g/L)
Lactose ++ 8,77 3,79 ++ 8,29 3,22
Maltose +++ 6,71 4,53 +++ 6,74 4,30
Fructose ++++ 8,34 5,34 ++++ 8,33 5,41
Glucose +++ 6,41 4,64 +++ 7,19 4,70
Saccarose ++ 7,16 3,55 ++ 8,74 3,40
CV(%) 11,79 5,89 10,58 7,43
LSD 5,87 2,24 8,59 2,77

3.4. Khdo sat dnh hwéng néng dp carbon

Trong qué trinh sinh truéng, voi mdi loai ndm khéc nhau thi ¢6 nhu cau vé ham luong carbon
khéc nhau. Két qua khao séat cho thdy ¢ ca 2 chung, ham lwong carbon sir dung 1a 30 g/L cho
luong sinh khdi hé sgi cao nhat va c6 xu huéng giam dan khi ting ham luong carbon 18n 40 g/L,
sinh khéi soi dat it nhat & ham luong 0 g/L (Bang 6). Trong khudn khé thi nghiém, ching toi lua
chon ham lwong cacbon 1a 30 g/L cho céc thi nghiém tiép theo.

Bang 6. Ankh hieong Ciia ham heong cachon téi sinh trieong hé sgi ndm Van chi trong méi trrong dich thé

Ham luwong VC Tra

cachon Matdd TLC Pwongkinh  Sinh khéi  Matdp TLC  Pwong kinh  Sinh khaoi
(g/L) TLC (mm) sgi (g/L) TLC (mm)  sei (g/L)

0 + 9,59 1,42 + 8,48 1,20

10 +++ 7,80 3,77 +++ 6,29 3,14

20 +++ 8,56 5,09 +++ 9,81 4,44

30 ++++ 8,63 5,86 ++++ 9,07 578

40 ++ 8,54 3,32 ++ 9,49 3,90

CV(%) 6,63 7,76 5,89 4,71

LSD 3,54 3,67 3,14 1,64

3.5. Khdo sét dnh hwéng ciia nguén nito
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Nguon nito cling la mot trong nhiing yéu té chinh anh huong téi kha niang sinh truong va phat
trién cua hé soi nam. Két qua thu duoc cho thidy nhém nito hitu co (Cao ndm men, pepton,
casein) cho hé soi nam sinh truong tét hon so v6i nhom nito vo co (NaNOs, (NH.)2S04). Trong
khao sét nay, cao nam men (yeast extract) la nguon nito 1am cho h¢ sgi nim sinh truéng phat
trién tét nhat, pha hop nhat dé phat trién sinh khoi (Bang 7). Két qua nay tuong dong véi nghlen
ctu cua Woo-Sik (2010) va nghién ctru cua F. Wang (2012) khi cac tac gia cung chi ra rang cao
nam men 1a nguodn nito hidu qua nhat dé thiic day ting niang suét sinh khéi hé soi nam Van chi
[12], [13].

Bang 7. Anh hirong cuia nguon nito téi sinh trirong hé sgi ndm Van chi trong méi trirong dich thé

Nguén nito —— VC_ . ~ — Tra - —

2 g/L) Mat dp TLC  Puwong kinh Sln_h khoi Matdp TLC  Pwong kinh Sln_h khoi

TLC (mm) sgi (g/L) TLC (mm) sgi (g/L)
Casein ++ 6,60 5,37 ++ 7,11 5,69
YE ++++ 7,40 6,31 ++++ 8,92 6,33
Pepton ++++ 5,93 5,51 ++++ 7,45 571
NaNO3 ++ 6,57 4,97 ++ 8,67 3,42
(NH4)2S04 ++ 7,70 3,72 ++ 7,86 3,96
CV (%) 6,18 3,08 6,16 3,14
LSD 2,94 1,27 3,17 1,28

3.6. Khdo sat dnh hwéng néng dp nito

Két qua khao sat ca 2 chung cho thiy & ham lwong 3 g/L, 4 g/L va 5 g/L sinh khéi hé soi phat
trién tot, sinh khéi c6 xu huéng giam dan khi khao sat & muc 6 g/L, va thap & ham luong 1 g/L.
Két qua thi nghiém duoc thé hién trong Bang 8, ham luong ngudn nito 4 g/L 1a phd hop nhét véi
su sinh truong va phat trién cia hé sgi ndm. Trong khudn kho thi nghiém, ching tai lya chon
ham lugng nito 4 g/L cho cac thi nghiém tiép theo.

Bang 8. Anh hirong Ciia ham heong nito toi sinh trieong hé Sei ndm Van chi trong méi trirong dich thé

Ham VC Tra

lwgng nite Matdd TLC Pwongkinh  Sinhkhéi  Matddp TLC  Pwong kinh  Sinh khdi
(g/L) TLC (mm) sgi (g/L) TLC (mm) sgi (g/L)

1 + 7,66 4,76 + 7,18 4,44

2 ++ 6,93 6,03 ++ 6,72 6,17

3 F++ 7,50 6,44 +++ 7,08 6,40

4 ++++ 7,58 6,56 ++++ 6,74 6,61

5 +++ 7,17 6,16 +++ 7,31 6,23

6 + 6,87 4,69 + 7,41 4,97

CV (%) 10,89 2,03 13,25 3,59

LSD 5,23 0,87 6,27 1,54

3.7. Khdo sat @nh hwéng ciia nguon mudi khoang

Bang 9. Anh hirong ciia mudi khodng tdi sinh trieong hé si ndm Van chi trong méi trrong dich thé

X £ VC Tra

Eﬁg;’:g”&;‘ﬂ) Matdo TLC Puong kinh  Sinh khdi Matdg TLC Pwong kinh _ Sinh khéi
TLC (mm) sgi (g/L) TLC (mm) sgi (g/L)

MgS04.7H,0 I 6,04 6,98 o 711 6,75

K HPO, bt 6,02 4,93 - 8,92 5,01

KH2PO, —— 5,97 6,66 . 7,45 6,25

CV (%) 7,32 3,00 6,11 2,74

LSD 3,59 1,49 3,41 1,36

Mudi khoang la thanh phan quan trong, gilip can bang &p suat tham thau cua té bao. Két qua
khao sat cho thay, MgSQO4.7H,0 cé anh huong tét nhat dén su sinh truedng phat trién hé sgi nam.
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Nguoc lai, hé soi ndm kém phat trién nhét khi st dung KoHPO, (Bang 9). Két qua trén 1a can cu
cho su phoi hop stir dung cac loai mudi khoang khac nhau dé bo sung cho nhau.
3.8. Khdo sat dnh hwéng néng d¢ muéi khoang

Két qua khao sat ham luong toi wu cua nguon muoi khoang (Bang 10) cho thay, sir dung
MgSO..7H20 ¢ ham luong 1 g/L ¢6 anh huong tich cuc nhat den sinh truong va phat trien hé soi
nam. Khi taing ham lugng 1&n 2 g/L, hé sgi phat trién kém hon, lwgng sinh khoi thu dugc cd xu
huéng giam rd rét.

Bang 10. Anh hwong ciia ham lirong muoi khoang téi si sinh trieong hé sgi ndm Van chi
trong méi truong dich thé

Ham luwgng —— Ve — - e —— Tra y - e
mudi (g./L) Métdo TLC Dwong kinh Sln_h khoi Matdd TLC  DPwong kinh Slnh khoi
TLC (mm) sgi (g/l) TLC (mm) sgi (g/l)

0,5 +++ 6,38 5,93 +++ 7,13 5,88

1 ++++ 5,99 7,35 ++++ 8,25 7,37

1,5 +++ 5,97 5,65 +++ 7,54 6,05

2 ++ 5,33 4,84 ++ 5,85 4,96

CV (%) 5,38 5,47 4,82 4,39

LSD 2,46 2,51 2,43 2,04

3.9. Két qud phwong phdp sdy va bdo qudn hé sei ndm lén men

Phuong phap sdy €6 anh huong den chat lugng cam quan san pham. Két qua & hinh 3 cho
thay, khi sdy thing hoa, hé sgi nAm mém Xop, mau sac tuoi, c6 mui thom dic trung do ¢ diéu
kién nay, nuéc thing hoa truc tiép s& chuyén tir dang ran sang khi. Do do, giit duoc hinh dang,
mUi vi, mau sic ban dau. DSi vaoi phuong phap siy nhiét, hé soi nAm bi quit lai hoan toan, cho
mau sam, mui ciia san pham cd 1an mui cia nguyén liéu bi bién tinh. Chinh vi vy, sdy thing hoa
1a phuwong phéap duoc sir dung dé say nguyén liéu cho quy trinh san xuat sinh khdi hé soi nam,
phat trién san pham thuc phiam bao vé stc khog.

@ (b)
Hinh 3. Anh huéng cia diéu kién sd’y’dé’n chdt lrong nguyén liu hé soi ndam Van chi lén men:
(a) say thang hoa (b) say nhiét

4. Két luan

MBoi trudng gom: duong fructose 30 g/L, cao nam men 4 g/L va MgSO.. 7H20 1 g/L, Ién men
bang phuong phép suc khi ¢ 25°C trong 14 ngay, pH mdi truong truéc Khi hap khir trang 12 6 1a
diéu kien phu hop cho qua trinh 1én men thu sinh khéi cua hai chung nam Van chi thu thap tai
khu vuc mién ndi phia Bac Viét Nam. Két qua khao sat tuong ddi dong déu giira chung VC va
Tra. Sy thiang hoa 1a phuong phap duoc lva chon dé sdy bao quan hé soi 1én men. Két qua nay la
tién d& cho cac nghién cuu tiép theo bao gébm hoan thién quy trinh nudi trong 1&n men sinh khdi
hé soi, nang cp quy md Ién men va duogc Gng dung dé phét trién mot san pham thyc pham bao
vé suc khoe.
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Loi cam on
Nghién ctru duoc tai tro boi Truong Pai hoc Nong 1am, Pai hoc Thai Nguyén, ma sb dé tai
T2022-05. BH.
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