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Tém tit:

Nim so vang (Pleurotus citrinopileatus) chira nhiéu hop chét polysaccharide, axit amin thiét yeu, do vay co gla tri
dinh dudng va dugc li¢u cao. Muc tiéu clia nghién ciru nay nham thiét 14p quy trinh nhén giong va sir dung giong
dich thé trong nuoi trong nim so vang. Moi treong va diéu kién t6i wu dé nhén glong nim so vang la: 20 g/1 fructose
+ 5 g/l pepton + 1,0 g/l KH,PO, + 0,5 g/l MgSO,.7H,O; pH = 7,0 trong 96 h véi ché d6 suc khi 0,7 V/V/M. Sir dung
glong dich the giup rat ngan thm gian sinh truéng he soi (4-5 ngay), ty 1é nhiém giam (1,5%) va c6 thoi gian hinh

thanh qua thé ngin hon (3-4 ngay).

Tir khoa: Giong dich thé, hé sgi nam, nam dan, nam so vang, Pleurotus citrinopileatus.
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Abstract:

Due to containing several polysaccharides, essential
amino acids, golden oyster mushroom (Pleurotus
citrinopileatus) has high nutritional values as well as
medical values. The aim of this study is to investigate
optimal culture conditions for mycelium growth under
liquid fermentation and using spawn produced from
liquid fermentation in cultivation of golden oyster
mushroom. The experiment results showed that the
optimal culture conditions for mycelial biomass was
20 g/l fructose + 5 g/l pepton + 1.0 g/l KH,PO, + 0.5 g/l
MgSO,.7H,0; pH = 7.0 for 96 hours with the oxygen
mode 0.7 V/V/M. The use of liquid spawn for mushroom
cultivation can reduce the spawn running (4-5 days),
the percentage of contamination (1.5%), and the fruit
body formation time (3-4 days) as compared to the
traditionally used grain spawn.
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Dat van de
Nam so vang (Pleurotus citrinopileatus) thudc
chi Pleurotus, ho Pleurotaceae, bd Agaricales, 16p

Agaricomycetes, nganh Basidiomycota, c¢6 gid tri dinh dudng
va duoc liéu cao [1]. Qua thé va soi ndm so vang chira nhiéu
hop chét polysaccharide véi tac dung trc ché sy phat trién cta
khéi u, tang cuong hé mién dich, giam qua trinh 130 hoa, bai
trir doc t6 [2]. Nam so vang 1a mot trong cac san pham tu
nhién tt cho stic khoe do thanh phéan chira hoat tinh tri tiéu
dudng cao [3], ham luong protein, lipit tho, chat xo, kali 1an
luot 14 22,1, 1,32, 20,78 va 2,28%. Tam loai axit amin thiét
yéu ciing da duoc tim thiy (leucine, valine, threonine, lysine,
phenylalanine, isoleucine, methionine, triptophan) ¢ nim so
vang [4]. Ngoai ra, nim so vang con chira axit glutamic voi
ham lugng kha cao (3,07%), tao huong vi thom ngon doc dao.
Vi gid tri dinh dudng va dugc liéu cao, nam so vang duogc
xem la dbi tuong tiém ning, thu hut sy quan tim cta cac nhom
nghién ciru vé thuc phim va y hoc.

Nubi tréng ndm an va ndm duoc liéu st dung cong nghé
nhan gidng dich thé c¢6 nhidu vu diém hon so v&i cong nghé
nhan giéng truyén théng, nhu rat ngin thoi gian nudi trong,
giam ty 1 nhiém va sinh luc gidng tot hon. Nhiéu nghién
ctru da cho thay, méi trudng dich thé c¢6 anh huong rat 1on
dén ty 1é sinh trudng cua soi ndm, qua trinh tong hop cac
hoat chét sinh hoc [5]. Nhitng nhén t6 chinh anh huong dén
chat lugng gidng dich thé gdm ngudn carbon, nitrogen va
pH méi truong. .. Viéc tng dung cong nghé nhan giéng dich
thé trong nudi trong ndm an va nam dugc liéu da co tir lau
trén thé gidi, tuy nhién van con kha mgi mé & Viét Nam.
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Trong nhing nim gan ddy di c6 nhiéu nghién ctu vé
cong nghé nhan gidng dich thé ndm so vang. Theo Qian va
¢s (2002) [6], trong méi trudng dich thé, bot ngd va duong
glucose 12 ngudn cung cip carbon tdi wru, cao nim men va
bot dau tuong 13 ngudn dinh dudng nitrogen ti wu cho su
phat trién cua soi ndm so vang. Thoi gian dé hé soi ndm
thich tng voi méi trudng nhan giéng 1a 48 h, tir 48 dén
96 h la thoi ky tang truong nhanh hé soi va sau do tro vé
trang thai on dinh. Sinh khéi soi ndm twoi dat 35 mg/100 ml
sau 120 h nuéi gidng. Tac gia Wu va cs (2008) [7] nghién
cru anh huéng cta ngudn carbon, nitrogen dén kha ning
téng hop polysaccharide ctia ndm so vang cho thay, ngudn
carbon va nitrogen thich hop nhét tao sinh khdi va tong hop
polysaccharide ngoai bao ctia ndm so vang la fructose va
peptone.

Vé6i muc tiéu phat trién mot s6 giéng nAm mdi, chat
luong cao nham tao su da dang vé chung loai phuc vu cho
cong tac chon tao va nudi trong, chung t6i tién hanh nghién
clru quy trinh nhan gidng dich thé nim so vang, ing dung
gidng dich thé trong nudi trong, so sanh tiém ning sir dung
cong nghé nhan gidng méi so voi cong nghé truyén thong
trude day.

Vat liéu va phuong phap nghién ciu
Vit liéu nghién cuu

Gidng ném so vang (P, citrinopileatus) ky hiéu C,,, nhap
ndi dang dugc luu gitt va bao quan tai Trung tam Nghién
ctru va phat trién ndm, Vién Di truyén nong nghiép.

Phwong phap nghién ciru

Nghién civu dnh hiong ciia nguon carbon va ham heong
carbon dén sinh trudng hé soi nam so ving trong méi trirong
nhdn giong dich thé: Mbi truong co ban gdm ngudn carbon
+5 g/l cao nam men + 1,0 g/l KH,PO, +0,5 g/lMgSO,.7H,0
[8]. Nguodn carbon sir dung la fructose, glactose, glucose,
lactose va sucrose véi ham luong 20 g/l. Thi nghiém anh
huéng ciia ham lwong carbon dén sinh treong ndm so vang
duoc tién hanh v6i cac ham lugng dudng khac nhau gém: 5,
10, 15,20 va 25 g/l.

Nghién ciru dnh hwéng ciia nguon nito dén sinh trieong
hé soi ndm so vang trong méi trieong nhan giong dich thé:
St dung cong thirc moi trudng gom 20 g/l duong + 5 g/l
ngudn nito + 1,0 g/l KH,PO, +0,5 g/l MgSO,.7H,O [8]. Céc
ngudn nito sir dung trong thi nghiém 1a: Peptone, cao nim
men, NaNO, va (NH,),SO,. Loai duong dugc st dung dua
trén két qua thi nghiém ngudn carbon.

Nghién ciu anh hwéng ciia pH méi truong dén sinh
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trwcng hé soi ndm so vang trong moi trwong nhin giong
dich thé: Trén co s& két qua ctia thi nghiém ngudn carbon,
ham lugng carbon, nito tién hanh nghién curu sinh truong hé
soi ndm so vang & mdi trudng c6 gia tri pH khac nhau 1a 3,
4,5,6,7va8.

Anh hwong cua ché dé suc khi dén sinh truong hé soi
ndm so vang trong méi truong nhan giong dich thé: Nudi
giéng nam so vang vdi cac ché do suc khi khac nhau: 0,4,
0,5,0,6,0,7 va 0,8 V/V/M. Mbi truong nhan gidng dich thé
dwa trén két qua cua céac thi nghiém da tién hanh.

Anh hwéng ciia thoi gian nudi dén s sinh truong cia
ndm so vang trong moi trieong nhén giong dich thé: Panh
gia anh huong cua thoi gian nudi dén su sinh trudng coa
nam so vang ¢ 24, 48, 72, 96 va 120 h. Mdi truong nhan
gidng dich thé dya trén két qua cia cac thi nghiém da tién
hanh.

Nghién curu anh hwong clia nguon giong toi sinh trucng
va phat trién cua gzong nam so vang trong giai dogn nuoi
trong: Hai ngudn gidng st dung gdom gidng dich thé va
gidng truyén thong (gidng dugc sinh truong trén moi truong
99% thoc hat + 1% bot nhe). Gia thé duge st dung dé nudi
trong nim so vang 1a 47% mun cua + 47% rom bam + 3%
cam gao + 2% cam ngo + 1% CaCO,.

Theo doi déc diém sinh truong phdt trién hé soi trong
méi trieong nhan giong dich thé:

- Khuén lac ciu (KLC): La mot dang cua san phdm 1én
men hé soi nim trong moéi truong dich thé. La két qua cua
su xodn cudn, lién két hé soi lai voi nhau tao thanh hat c6
dang hinh cau [9]. Mat d6 KLC 1a s KLC c6 trong 10 ml
dich gibng.

- Puong kinh KLC: St dung kinh hién vi Optika dé xac
dinh duong kinh KLC. Pon vi tinh 1a mm.

- Sinh khdi soi: Xéac dinh sinh khéi theo phuong phap
cuia Park va cs (2001) [10], mau duoc ly tam & 12.000 vong/
phut trong 15 phut, loc bang mang milipore 0,45 pm. Mau
dugc rira 4 1an voi ethanol bdo hoa, bio quan qua dém &
4°C. Khoi luong soi khd dugc xéac dinh sau khi rira KLC
vGi nude cit va say & 70°C qua dém dén khdi luong khong
d6i. Két thuc qué trinh nudi soi, ly tim dich gidng, can khoi
luong hé soi thu dugce. Pon vi tinh: g/l dich giéng.

Theo doi dic diém sinh truéng phat trién qua thé trong
giai doan nhdn nuéi trong:

- Téc dd phat trién cua hé soi: Puoc tinh trong thoi gian
hé soi phat trién kin toan bo co chat nuoi tréng. Don vi tinh:
mm/ngay.
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- Mat d6 hé so¢i: Quan sat va danh gia mat do hé soi nam
trén co chat nudi trong theo Kadiri va cs (1998) [11].

- Thoi gian hinh thanh qua thé: La thoi gian duoc tinh tir
khi cdy gidng dén khi mam qua thé nim bt dau xuét hién.
Pon vi tinh 1a ngay.

- Khéi luong qua thé: La khéi lugng trung binh cia qua
thé nam tuoi thu dugc trén mdt don vi nguyén liéu dau vao.
Don vi tinh 1a gram.

- Ning suét nim tuoi: La khdi lwong nim tuoi thu duoc
khi nudi trong trén 1 tAn nguyén liéu kho. Pon vi tinh 1a kg/
tan nguyén lidu kho.

S lidu duge xtr Iy bang phan mém thong ké Excel 2010
va IRRISTAT 5.0, Graphpad Prism 5.0.

Két qua va thao luan

Anh hwéng ciia nguon carbon va ham lwong carbon
dén sinh truwong hé sgi ndm so vang trong mai truong
nhdn giong dich thé

Sinh truéng hé soi ndm trong moi trudng dich thé yéu
cau cac diéu kién vé dinh dudng, nhiét d9, anh sanh va nong
d6 oxy. Trong d6, dinh dudng ludn 1a yéu té dugce quan tim
dau tién, dac biét la nguén dinh dudng carbon va nito. Theo
Vladimir (2012) [5], carbon 1a thanh phan chu yéu trong
moi truong dinh dudng, dam bao su sinh trudng va tong hop
cac hoat chat sinh hoc cua vi sinh vat.

V6i 5 ngudn carbon khao sat, nAm so vang sinh trudng
manh nhat trong méi trudng c6 sir dung fructose (hinh 1).
Mat d¢6 KLC dat > 90 KLC/10 ml, sinh khdi sgi ndm dat
45,52 g/l dich giéng. Sinh truong hé soi ndm so vang cham
nhit & moi truong sir dung lactose va sucrose. Sinh khi
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soi nam chi dat 5,83-6,95 g/l dich giéng, mat d6 KLC < 60
KLC/10 ml. Khong c6 sy khac biét 1o rét vé kich thuéc KLC
& cac cong thirc thi nghiém. Do d6, ngudn cung cip carbon
t6i wu cho nhan giéng ndm so vang dich thé 1a fructose. Pa
¢6 nhidu céng bd khoa hoc vé ngudn carbon tdi uu cho sy
sinh truéng clia nim sd vang trong moi truong nhan gidng
dich thé. Theo Wang va cs (2005), Qian va cs (2002) [2, 6],
ngudn carbon phu hop nhét 13 glucose. Két qua nghién ctru
ctia Wu va cs (2008) [7] cho thdy, fructose 1a ngudn carbon
tdt nhat dé ndm so vang cho sinh khdi cao. Su khac biét vé
ngudn carbon t6i wu giita cac nghién ciru ¢6 thé giai thich do
su khac nhau vé d6i twong nghién ctru, diéu kién thi nghiém.

O mot giéi han nao d6, sinh khoi soi ndm so vang sé
tang dan khi ting ham luong dudng b sung. Sinh trudng
hé soi ndm so vang trong moi truong dich thé ting dan khi
tang ham lugng dudng fructose tir 5 dén 20 g/l. Ham luong
fructose ti uru 1a 20 g/l véi sinh khdi soi nAm dat 44,98 g/I
dich giéng, sb luwong KLC nhiéu. Sinh khéi soi ndm c6 xu
huéng giam xudng khi ham lugng duong trong méi truong
dich thé 1a 25 g/l (hlnh 2). Nguyen nhan c6 thé 1a ham luong
duodng ting 1am mat can ddi giira ty C/N trong méi truong
dich [5].

Anh hwéng ciia nguén nito dén sinh truwong hé sgi
ndam so vang trong moi truwong nhdn giong dich thé

Nito 1a nhan t thiét yéu trong sinh tong hop enzyme [12],
protein, nucleic acid, purine, pyrimidine va polysaccharide
[13, 14]. Trong nhan giéng dich thé, nito co thé duoc bd
sung vao moi truong nhan giéng dudi dang ammonium,
nitrate ion hodc hiru co (nhu amino acid, protein). Cao nim
men va peptone thuong dugc sir dung dé 1am ngudn cung
cAp nitrogen véi nong do tir 1 dén 5 g/l [5]. Muc tiéu cua
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Hinh 1. Anh huéng ctia ngudn carbon dén sy sinh trudng cia ndm so vang trong méi trudng nhan giéng dich thé.

a: Fructose; b: Glactose; c: Glucose; d: Lactose; e: Sucrose.
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Hinh 2. Anh huéng ctia ndng do carbon dén sy sinh trudng ciia nam sd vang trong méi truong nhan giong dich thé.

a:5g/l;b: 10 g/l; c: 15 g/l; d: 20 g/l; e: 25 g/l.
thi nghiém nhdm tim ra ngudn nito thich hgp nhét cho su
sinh truong ctia ndm sO vang trong moi truong nhan gidng
dich thé.

Trong 4 ngudn nito khao sat, sinh khdi soi ndm dat cao
nhit & moi truong dinh dudng st dung peptone (45,28 g/l
dich giéng). Cac ngudn dinh dudng nito tir hop chit vo co
khong ¢6 hiéu qua trong nhan gidng dich thé ndm so vang
(hinh 3). Két qua nay phu hop véi nghién ctru cia Wang va
cs (2005) [2].

Anh hwéng ciia pH méi truwomg dén sinh truong hé sgi
ndm so vang trong moi trwong nhén giong dich thé

Mot trong nhitng nhan t chinh anh huong dén qua trinh

sinh tong hop ctia ndm trong nhan giéng dich thé 1a pH. pH
lién quan tryuc tiép dén chirc ning ctia mang té bao, kha nang
hép phu dinh dudng, hinh thai va ciu tric té bao, do tan cht
khoéng, hoat tinh enzyme va san pham sinh téng hop [5].
Nghién ciru anh hudng cia pH moi truong nhan gidng nham
tim ra gia tri pH thich hop nhét cho su sinh truéng hé soi
nam so vang trong moi truong dich thé.

Theo Cooke va Whipps (1993) [15], do c6 kha nang duy
tri va cén bang pH noi bao, ion nén ndm c6 thé sinh truong
trong khoang gia tri pH dao dong 16n. Nghién ctru cua Yang
va Liau (1998) [16] cho thay, phan 16n nAm 4n va ndm dugc
lidu phat trién dwoc & moi truong pH khoi dau tir 5 dén 8.
O gia tri pH thdp c6 thé gitp méi truong nhan gidng dich
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Hinh 3. Anh huéng ctia ngudn nito dén su sinh truéng cia ndm sd vang trong mdi truding nhan gidng dich thé.

a: Peptone; b: Cao ndm men; c: NaNO;,; d: (NH,),SO,.
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Hinh 4. Anh huéng ctia pH dén sy sinh trudng ctia nAm sb vang trong méi truong nhan giong dich thé.

arpH=3;b:pH=4;c:pH=5,d:pH=6;e:pH=7;f pH=8.

thé giam ty 1 nhiém. Véi 6 gia tri pH nghién ctru cho thy,
nam so vang c6 thé sinh trudng thuan loi & khoang pH tir 5
dén 8, sinh khdi sgi nam dat > 30 g/I dich gidng. Gia tri pH
thich hop nhét 1a 7,0, khi d6 hé soi sinh truong khoe, KLC
hinh thanh nhiéu, sinh khéi sgi ndm 16n nhat 45,54 g/I. Nhu
vay, gia tri pH toi wu nhit dé nhan giéng dich thé nim so
vang 1 7,0 (hinh 4).

Anh hwong ciia thoi gian nuoi dén sw sinh truéng ciia
nam so vang trong moi truong nhdn giong dich the

Trong méi trudng nhén gidng dich thé, chu ky phat trién
cua gidng nim trai qua 4 giai doan co ban, gdm giai doan
thich nghi (giéng thich ing véi moi truong), giai doan ting
sinh (mét d6 té bao ting theo cip sb nhan), giai doan 6n

dinh va giai doan suy thoai [17]. Muc ti€u cua thi nghiém
nhim xéc dinh thoi gian nuoi giéng ti uu, cho hoat luc va
sinh khdi giéng tot nhat. Két qua cho théy, thoi gian nudi
gidng t6i wu ndm so vang trong méi trudng dich thé 1a 96 h
v6i sinh khéi soi dat 52,23 g/l, mat d6 khuén lac day > 90
KLC/10 ml, soi lién két tot, KLC to. Sau 120 h nudi ciy, do
thiéu hut ngudn dinh dudng, ty 1& carbon/nito khong phu
hop trong mdi truong nhan gidng, nén sinh khdi soi giam
xudng 51,21 g/l (hinh 5).

Anh hwéng ciia ché @ suc khi dén sinh truwéng hé soi
ném so vang trong méi trwong nhan giong dich thé

Pé thu duoc toi da sinh khdi hé soi va hoat luc giéng
tdt, ché do suc khi 1a mot trong nhitng nhan tb quan trong,
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Hinh 5. Anh hwéng ciia thoi gian nuéi dén sy sinh truéng clia nAm so vang trong mdi trudng nhan giong dich thé.

a:24 h; b: 48 h; ¢: 72 h; d: 96 h; e: 120 h.

TAP CHI

HOA HOC

NG Nont it Na co 52018

31



s Khoa hoc Néng nghiép

60-

_ 40

B

w

5

20-
0 T 1 1
0,4 0.6 0,7 0,8
Téc d6 suc khi V/V/M

Hinh 6. Anh huéng ciia tc d9 suc khi dén sy sinh truéng cia nAm so vang trong mdi trudng nhan giong dich thé.
a: 0,4 V/V/M; b: 0,5 V/V/M; c: 0,6 V/V/M; d: 0,7 V/V/M; e: 0,8 V/V/M.

can duge toi wu héa. Néu ché do suc khi duge toi wu, moi
truong co thé cung cap day di ndng do oxy hoa tan cho ndm
phat trién, duy tri dugc ndng do gradient ndi bao va ngoai
bao. Trong truong hop, ché do suc khi qua manh c6 thé gay
hu hai dén su phat trién ctia hé soi, anh hudng dén hoat luc
va sinh khéi giéng. Ché do suc khi t6i wu cin dam bao can
bang giita ndng do oxy duoc hoa tan trong méi truong va
mirc d6 dich chuyén ciia sgi ndm trong méi truong nhan
gidng [5]. Trong thi nghiém nay, 5 muc do cip khi dugc
chung t6i danh gia gom: 0,4, 0,5, 0,6, 0,7 va 0,8 V/V/M. O
mirc d6 cap khi 0,7 V/V/M sinh khdi hé soi dat cao nhét voi
52,28 g/1; mat @6 KLC day (hinh 6).

Anh hwong ciia nguén giong toi sinh truéng va phadt
trién ciia giong ném so vang trong giai doan nuéi trong

Pi c6 nhidu nghién ctru so sanh vu nhugce diém giita
cong nghé nhan gidng dich thé va cong nghé nhan giéng thé
rin truyén thong. Theo Kawai va cs (1995) [18], ung dung
nhan gidng dich thé trong nudi trong ndm hwong Lentinu-
la edodes gitup giam thoi gian G si 30 ngay. Giéng dich
thé c6 tdc do sinh truong nhanh hon, rat ngan giai doan

sinh truong sinh dudng hé soi [19]. Cong nghé nhéan gidng
truyén thong thuong dung dang hat (lua hodc ké) lam co
chat. Mot trong nhitng nhuoc diém cia cong nghé nhan
gidng truyén thdng 1a thoi gian wom soi kéo dai, ty 16 nhiém
cao do hat (laa hodc ké&) dé bi nhiém ndm bénh, khé c6 thé
khir tring bao tir ndm bénh bang phwong phéap hip thi cong
thong thuong [20].

Trong thi nghiém nay, chung t6i so sanh viéc st dung
gidng thé ran va giéng dich thé trong nudi trong nim so
vang. Két qua thu dugc cho thiy, st dung giéng dich thé
mang lai hiéu qua cao hon do rat ngén thoi gian sinh truéng
hé sg¢i (4-5 ngay), ty 1¢ nhiém giam (1,5%). He soi phat trién
ddng déu, mau trang dong nhat trén co chat nudi trong. Két
thiic giai doan sinh trudng sinh dudng, hé soi ndm chuyén
sang giai doan hinh thanh va phat trién qua thé. Cac chi tiéu
nhu thoi gian hinh thanh qua thé, khéi luong qua thé nim
va nang suit nim, 1a cac chi tiéu quan trong dé danh gia kha
ning sinh truong cta ndm so vang. Két qua cho thiy, thoi
gian hinh thanh qua thé nAm ngén hon. Tuy nhién, ning suat
ném & hai cong thure thi nghiém khong c6 sy khac biét ro rét
vé mat thong ké (bang 1 va hinh 7).

Bang 1. Anh huéng ctia ngudn giong dén sinh trudng, kha nang hinh thanh va phit trién qua thé ciia giéng nam sd vang.

Thi gian hé sgi moc Thoigian hinh 86 cym ndm/ 0 Niing sufit
Ngudn giéng Matdp hésgi | N gé thé (ughy) | TV nhifm (%) thanhqui thé  bichgidthe LY (gg) némg(kg)
(ngay) (cum) :
Gibng thé ran o+ 22,5 55 37,8 9,8 36,7 360,1
Gibng dich thé A 18,5 40 33,1 9,2 40,5 3726
LSD, L1 1,89 53,59
vy 32 31 10,5

+++++: Hé sgi phat trién kin gia thé, c6 mau trang dong nhat.
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Keét luan

Céc nhén t6 ngudn carbon, ham luong carbon, ngudn
nito, pH, ché d6 suc khi c¢6 anh hudng lon dén su sinh trudng
clia ndm soO vang trong moi trudng nhan giéng dich thé. Moi
truong t6i vu dé nhan gidng ndm so vang 1a: 20 g/l fructose
+ 5 g/l pepton + 1,0 g/l KH,PO, + 0,5 g/l MgSO,.7H,0;
pH = 7,0 trong 96 h véi toc d6 suc khi 0,7 V/V/M. Sir dung
gidng dich thé co y nghia trong nudi trong, gitp giam thoi
gian sinh trudng hé soi (4-5 ngéy) ty 1& nhiém giam (1,5%),
thoi gian hinh thanh qua thé ngan hon (3-4 ngay) nhung
khong co su khac biét 15 rét vé ning sudt so v4i cong nghé
nhan gidng truyén théng.
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