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Tém tat

Khéo sét xac dinh vai tré cta duong trong nudi cdy chim Ganoderma lucidum PL va Ganoderma lucidum
TP (phén lap tai Viét Nam). Két qua cho thdy, déi véi ching BL, sinh khéi, EPS va IPS cao nhét khi st dung
lactose 60 g/l; con sucrose 60 g/l lai thich hop déi véi ching TP. Khi st dung loai duong véi ndng dé thich
hop, sinh khéi cdia ching TP dat duoc cao hon so véi BL (14.091 + 1.174, 13.470 + 0.073 g khéi lwong kho
/I, trong Umg cda chdng TP va BL), tuy nhién lwong PS thu dwoc & ching L lai cao hon so véi chdng TP.
Ham lwong IPS va EPS thu duoc & ching DL 1a 10.23 + 0.10 mg/100 mg khéi long khé, 1347.83 + 38.54
mg/l, & chdng TP la 12.64 + 0.33 mg/100 mg khéi long khé va 12.64 + 0.33 mg/l.

Tu khéa: dwdng, Ganoderma lucidum, nudi cdy chim, polysaccharide, sinh khéi.
Abstract

This investigation was conducted to determine the role of carbohydrate in submerged Ganoderma lucidum
DL and Ganoderma lucidm TP (isolated in Vietnam). The results showed that for DL strain, biomass, EPS
and IPS were highest when using lactose 60 g/l; whereas, 60 g/l sucrose is suitable for biomass, IPS, EPS
of TP strain. Under the conditions of submerged fermentation with suitable carbohydrates, the biomass of
TP strain was higher than the DL strain (14.091+ 1.174, 13.470 + 0.073 g dry weight/l, corresponding to TP
and DL strain), but the amount of PS obtained in DL strain werw higher than in TP. The IPS and EPS
content obtained in DL strain was 10.23 £ 0.70 mg/100 mg dry weight and 1347.83 + 38.54 mg/l, TP strain

was 12.64 + 0.33 mg/100 mg dry weight va 12.64 + 0.33 mg/l.

Keywords: carbohydate, biomass, Ganoderma lucidum, polysaccharides, submerged culture.

1. Pit van dé

N4am linh chi Ganoderma lucidum 1a mot duoc
thao quy, c6 diéu hoa mién dich, khang té bao ung
thu, diéu hoa lwong dudng trong mau, ¢ tac dung tot
trén nhirng truong hop viém gan, nhit 14 viém gan do
virus [1-4]. Nhitng hoat tinh nay cua G. lucidum chu
yéu do cac hop chit polysaccharide (bao gdm
polysaccharide ndi bao — IPS va polysaccharide ngoai
bao — EPS) chiém ty 1& I6n nhét trong tt ca cac hop
chit c6 hoat sinh sinh hoc c6 trong qua thé nam.

Co trén 200 loai polysaccharide (PS) duoc ly
trich va thu nhan tu G. lucidum, trong d6 B-glucan
dong vai tro quan trong nhat vi co kha ning ting
cuong hé théng mién dich ¢ nguoi. Dac biét khi 1,3-
B-glucan tao phuc véi protein sé c6 tac dung chong
ung thu 16 rét [4]. Qua két qua nghién ctu tai trudng
Pai hoc Harward (My) vao nam 1980, B-glucan véi
céu triic khong gian va hinh dang nhu mot chia khéa

“ bia chi lién hé: Tel: (+84) 9386619947
Email: hoanpk@cntp.edu.vn

95

lién két vira khép vai thu thé trén bé mat cac té bao
mién dich quan trong trong co thé nhu dai thuc bao,
lympho bao (té bao NK, té bao T, té bao B), bach cau
trung tinh [5, 6]. Su lién két nay s& kich thich cac té
bao trén ting cudng san xuit mot s chat “doc” dé
giét chét nhitng té bao bt thudng trong co thé (nhu
nhén t§ hoai tir khéi u INF-a, Interleukin-6 truyén tin
hiéu giita cac té bao bach ciu hay Interferon tang hoat
tinh thuc bao cua dai thyc bao) [6]. PS tir G. lucidum
con c6 kha ning wc ché hinh thanh cac éng mach dan
chat nudi dudng cac té bao ung thu, kich thich tiét
insulin bang cach tao diéu kién hap thu calcium vao
té bao P trong tuy tang... [8]. PS ¢6 ngudn gdc tir Linh
chi do diung diéu tri ung thu da dugc cong nhan sang
ché (patent) & Nhat do kha ning tang cuong hoat
dong cua cac té bao ctia hé mién dich trong co thé [9].

Hién nay, nim Linh chi d6 duoc nudi trong chu
yéu bang phuong phéap truyén thong thu qua thé.
Phuong phéap nay c6 nhiéu nhuoc diém nhu thoi gian
kéo dai, chat luong khong ddng déu, kho kiém soat
chit lugng, can dién tich nudi trong kha 16n, quy trinh
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ly trich hop chat kho khan... Diéu can thiét 1a tim ra
mot phuong phép thay thé co thé khic phuc céc han
ché trén va nang cao ham lugng cac hop chat Chuyen
hoa. Theo nhiéu khao sat, PS chiét xuat tir qua thé, ter
bao tir va tir hé sgi to ndm thu nhén trong nuéi cay
trén moi trudng long hodc rin déu cd hoat tinh sinh
hoc twong ty nhau [1, 3, 4]. Pidu nay mé ra mot
huéng méi d6 1a tng dung céng nghé nudi cdy té bao
trong nudi cdy va thu nhan PS tir hé sgi nim Linh chi.

Nghién ctru nay budc dau khao sat su gia ting
sinh khéi va hinh thanh PS theo thoi gian cua 2 chung
G. lucidum phén 14p tai Viét Nam, ky hiéu BL va TP.
Dong thoi, khao sat sy anh huong cua loai va nong do
duong dén qué trinh gia tang sinh khdi va sinh tong
hop PS (bao gom IPS va EPS) thu dwoc tir 2 chang
nay.

2. Vit liéu — phwong phap nghién ciru
2.1. Giéng

2 Chung Ganordema lucidum DL va TP co
ngudn gdc Viét Nam, da dugc phéan lap va dinh danh
tai Phong thi nghiém B moén Cong nghé Sinh hoc
truong Pai hoc Nong 1am thanh phé HO Chi Minh; va
dugc cung cap boi cong ty TNHH TM DV KT Viét
Doanh.

Gidng duoc cay chuyén trén trén moi truong
PGA (potato glucose agar). Luu trir di€u kién 4°C,
sau 2 tuan cay chuyén mét lan dé duy tri giong.

Truée khi dua vao giai doan nudi cdy chinh,
gidng trai qua 2 giai doan hoat hoa trén méi truong cd
thanh phan: sucrose 35g/l, cao nim men 7.5g/l,
KH,PO, 1.0g/l, MgS04.7H,O 0.5g/l, vitamin B;
0.05g/l, pH 5.5.

Hoat héa lan 1: Dung dao cit mang to moc trén
dia thach thanh ting miéng nho co kich thude
5x5mm. Chuyén 5 miéng thach c6 to vao 6ng nghiém
¢6 10ml nuoc cat da hap khu trung, 1ic manh va
chuyén vao binh tam giac 250ml c6 40ml méi trudng.
Nuoi trén may lic tron tbe d6 120 vong/phut trong 7
ngay, diéu kién nhiét do phong thi nghiém (29 —
31°C).

Hoat héa lan 2: Chuyén 5ml dich c6 sinh khéi
sau hoat héa lan 1 sang binh tam giac 250ml c6 45ml
mdi truong. Nudi trén may lic tron toc do 120
vong/phut trong 4 ngay, diéu kién nhiét do phong thi
nghiém (29 — 31°C) [10].

2.2. Thi nghigm 1: Khdo sdt sw gia ting sinh khéi
va hinh thanh PS theo thoi gian

Chuyén 5ml dich cé sinh khéi sau hoat hoa 1an 2
sang binh tam gidc 250ml c6 chira 45ml méi truong
nudi cdy c6 thanh phan sucrose 50g/l, cao nAm men
5g/l, peptone 5g/1, KH2PO4 19/, MgSO..7H,0 0.5¢/,

96

vitamin By 0.05g/1; pH 5.5. Nudi trén mdy lac tron toc
do 120 vong/phit trong 12 ngay, diéu kién nhiét do
phong thi nghiém (29 — 31°C).

Vé duong cong sinh trudng caa Chung can cur
trén khéi luong sinh khéi thu duoc sau mdi ngay.
Pong thoi trong giai doan nudi ciy gan di vao giai
doan can bang x4c dinh ham luong EPS va IPS.

2.3. Thi nghi¢m 2: Khdo sdat anh hwéng cia logi
dwong va nong dj duong lén sw gia tang sinh khéi
va téng hep PS ¢ Ganoderma lucidum

Chuyén 5ml dich c6 sinh khdi sau hoat hoa 1an 2
sang binh tam gidc 250ml c6 45ml modi truong nudi
cay.

Thay dbi loai va ndng do duong trong thanh
phdn moéi trudng nudi cdy. St dung 4 loai duong:
glucose, sucrose, lactose, manitol véi cac ndng do 40,
50, 60, 70 g/I. B tri thi nghiém va dat tén cac nghiém
thirc theo bang 1.

Céc thanh phan méi trudng con lai ¢b dinh: cao
nim men 5g/l, peptone 5g/l, KH.PO, 1g/l,
MgS04.7H0 0.5¢/1, vitamin By 0.05g/l; pH 5.5. Nubi
ciy trén may lac tron toc do 120 vong/phut, diéu kién
nhiét do phong thi nghiém (29 — 31°C).

Thu sinh khéi va do ham lugng PS tai thoi diém
xac dinh tur thi nghiém 1.

Béing 1. B6 tri thi nghiém khao sat anh huong cia
loai va nong d6 dudng 1én sy gia tang sinh khoi va
tong hop PS ¢ Ganoderma lucidum

Loai Nong dé dwong (g/l)
duong 40 50 60 70
Glucose G4 G5 G6 G7
Sucrose S4 S5 S6 S7
Lactose L4 L5 L6 L7
Manitol M4 M5 M6 M7

2.4. Xdc dinh khéi lwgng sinh khai

Sinh khéi sau thoi gian nuédi cy duoc loc bing
gidy loc, rira bang nuéc cit 3 lan va sy & 50°C dén
khéi luong khong ddi. Pat trong binh hut am tir 1-2
gio. Can sinh khdi bang can phan tich.

2.5. Xac dinh ham lwong EPS

Dich méi truong sau nudi cidy dwoc tua bang
ethanol tuyét ddi (ti I¢ 1:4) trong 12h. Sau d6 dem ly
tam ¢ 4000 vong/phut trong 20 phut. Thu tua, hoa tan
V6i nudc cat va xac dinh ham lugng PS bang phuong
phép phenol — acid sulfuric.

Phuong phap phenol — acid sulfuric: Hat 1ml
dich hoa tan taa cho vao 6ng nghiém, thém vao Iml
dung dich phenol 5%, 5ml dung dich H,SO4 dam dac,
dé yén 10 phut, lic déu va dé yén trong 20 phut &
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diéu kién 28 — 30°C, do mat do quang ¢ budc song
490nm. Sir dung chuan 1a glucose [11].

2.6. Xidc dinh ham lwong 1PS

Lay 100mg sinh khdi da sdy kho dem ly trich
v6i NaOH 1M giit & 60°C trong 1h. Loc lay phan
dich trong, tién hanh xac dinh ham lugng IPS bang
phuong phap phenol — acid sulfuric, twong tu treong
hop EPS.

2.7. Xirly sé ligu

~ Cac thi nghiém dugc Ip lai 3 1an, thyc hién theo
thé thire hoan toan ngau nhién. Céc phép do duoc lap
lai 3 1an trén 1 mau. Ket qua dugc xu 1y bang phan
mém thong ké SPSS véi d6 tin cay 95%, do thi dugc
vé bang phan mém Excel 2016.
3. Két qua va ban luan
3.1. Sw gia ting sinh khéi va tich liiy PS theo thoi
gian

Ham lwong PS thu nhéan trong nuoi cdy G.

lucidum co6 sy lién quan chat ch& den khoi lugng sinh
khoi [12]. Ket qua theo ddi ve su gia tang sinh khoi
theo thoi gian caa 2 ching TP va BL duogc thé hién ¢
hinh 1.

18,0

V6i lugng gidng bod sung ban dau tuong duong
nhau (0.236 = 0.006 g khéi lwong kho/l ddi voi DL va
0.202£0.016 g khéi lugng kho /I dbi véi TP), trong 6
ngdy nudi cdy dau tién, sinh khi cua 2 chung thu
duogc khong c6 su chénh 1éch. Nhung bit dau tir ngay
nudi cdy thir 7 cho dén khi két thuc thoi gian khao
sat, sinh khdi chung TP tang manh hon va cao hon so
véi sinh khéi chung DL. Sy tang sinh khéi ¢ chang
DL cham lai tir ngay nudi cdy tha 10, va tir ngay thir
12 trong nudi cay ching TP (Hinh 1).

Két qua ham luong EPS va IPS do dwoc cua mdi
chung khi di vao giai doan can bang (tir ngay nudi
cay thir 8 dén thir 13) da cho thay, lugng EPS ciia DL
va TP dat cao nhét & ngay nudi cay thir 10 (Bang 2).
Qua ngay nudi cay 11, EPS ¢6 xu huéng glam trong
khi IPS van tiép tuc tang. Diéu nay co thé do thoi
gian nuoi kéo dai, nguon dinh dudng trong moi
truong bit dau can kiét, té bao c6 thé sir dung nhirng
hop chat duong do chinh ching tiét ra ngoai moi
truong dé tang sinh va tich lity chét dy trir trong té
bao [12]. Ngoai ra, nhiing tac dong co hoc (nhu
khudy, lic...) trong nudi cdy c6 thé lam EPS bi dut
gy hodc EPS ciing c¢6 thé bi bién d6i dudi su thay
d6i ciia pH méi truong [13, 14].
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Hinh 1. Sy gia ting sinh khdi cua chung DL va TP

Bang 2. Sy tich lily EPS va IPS cua ching DL theo thoi gian

Chiing PL Chiing TP
Ngay | IPS (mg/100mg khdi IPS (mg/100mg khbi
(lugng kh(g EPS (mg/l) (lugng khég) EPS (mg/l)
8 8.80+0.65° 1142.18+55.18° 7.42 +0.36° 848.85 + 50.32°
9 9.42+0.43% 1358.09+80.42P 8.25 +0.392 870.81 + 57.512
10 10.12+0.37™ 1409.16+84.35° 9.39 + 0.46° 911.95 £ 67.72
11 10.71+0.425 1254.84+86.94% 9.29 + 0.34° 895.07 + 80.09°
12 11.51+0.85¢ 1003.00+77.15% 9.41 +0.35 867.29 + 68.02°
13 11.02+0.32% 975.66+47.252 9.52 + 0.32P 899.04 + 37.56°

Cdc mau ty khdc nhau biéu dién mire dé sai biét ¢6 y nghia (theo cét) ¢ dé tin cdy 95%
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Két qua nay tuong tu két qua trong khao sat
duoc thuc hién trén chung G. lucidum CCGMC 5616
(Trung Qudc). Thoéng qua viéc do ty ¢ hap thu
oxygen trén 1 don vi sinh khdi (special oxygen
uptake rate — SOUR), cac tac gia nhan thiy, SOUR
6n dinh trong 4 ngay nudi cdy dau tién, sau d6 SOUR
tang nhanh, dat gi4 tri cao nhat tai ngay thir 10, qua
ngay nudi thir 11 SOUR bét ddu giam, ham luong
EPS thu duoc sau thoi diém nay ngiy cang it hon,
trong khi sinh khéi va IPS van c6 xu huéng ting nhe
[10].

Dua vao két qua phan tich s6 liéu, ngay thur 10
1a thoi diém thich hop dé dimng viéc nubi cay déi voi
ca 2 chung BL va TP.

3.2. Sw dnh hwéng cia logi dwong va nong dp
dwong ban ddu dén sw gia ting sinh khéi va tich liy
PS

Pudng 14 ngudn cung cép carbon dé té bao sinh
tong hop carbohydrate, lipid, acid amin... va la
nguon cung cép nang lugng cho cac hoat dong té bao
[12]. Két qua & bang 3 va 4 cho thay cac nghiém thuc
¢6 bd sung dudng vao moi truong nudi cay déu cho
sinh khéi, IPS va EPS cao hon so v6i mau ddi ching
(mdi truong khong bd sung duong). Piéu nay, khing
dinh tim quan trong cia duong trong nudi cay G.
lucidum.

* Poi Véi chiing DL:
Theo sb liéu bang 3, & da s cac ndng do sir

dung, lactose phu hop cho sy gia ting sinh ’khéi cua
ching PL. Tuy nhién, chi ¢ cac nong do thap (40 va

50 g/l), str dung lactose mai cho lugng IPS cao, con &
céc ndng do cao (60 va 70 g/l), sucrose lai thich hop
cho tich liiy IPS trong té bao. Ham luong EPS ciing
khéc nhau khi sir dung sucrose va lactose & cac ndng
d6 khac nhau. O cac ndng d6 40 va 50 g/, su chénh
léch vé ham lugng EPS & cac nghiém thirc sir dung
lactose va sucrose khong dang ké (912.23 + 67.68 va
889.18 + 29.76 mg/l, twong ung voi L4 va S4;
1117.35 + 37.92 va 1245.18 + 112.16 mg/l, tuong
g véi L5 va S5). Trong khi d6, & nong d6 60 va 70
g/l, nghiém thuc st dung lactose cho két qua vé ham
lugng EPS cao hon str dung sucrose (1347.83 + 38.54
va 1074.36 £ 19.27 mg/l, tuong Gng véi L6 va S6;
1186.16 + 32.66 va 734.29 £+ 11.16 mg/l, tuong tng
véi L7 va S7).

Két qua nay tuong tu véi két qua khao sat trén
chang G. lucidum CCGMC 5.616 (Trung Quéc),
trong 4 ngudn duong st dung 1a glucose, maltose,
sucrose va lactose ¢ cing nong d6 50 g/l thi lactose
cho sinh khéi G. lucidum va IPS cao nhét (12.32 +
0.65 g/l va 12.25 + 0.38 mg/100mg khdi luong kho,
tuong mg) va sucrose 1a ngudén duong cho ham
lugng EPS cao nhét (750 mg/l) [44]. Mot khao sat
khac trén Lyophyllum decaster ciing cho két qua sinh
khéi dat cao nhit khi sir dung lactose (nong do 30
g/l). Tuy nhién ¢ loai nAm nay, IPS va EPS thu dugc
cao nhit khi méi truong st dung glucose [15]. Diéu
ndy do mdi loai c6 mot hé enzyme tham gia vao cac
con dudng bién dudng khac nhau va ciing tuy vao
nguon goc phén 1ap cua mol chung trong cung mét
loai, mdi dbi trong cd nguon co chét thich hop cho su
sinh trudng va phat trién.

Bang 3. Anh huéng cua loai va nong do duong dén su gia tang sinh khéi, ham lwong EPS, IPS cua ching DL

} A A Sinh khéi IPS
alfr?r?ulg d'())"’(‘;?l) N?&im (g khéi lwgng | (mg/L00mg khéi (EZ%
> khé /1) hrong kho)
bdi chiing 0 bC 0.882+0.107 1.04 £ 0.03 98.83 +£3.55

Glucose G4 5.171+0.2882 3.82+0.112 212.54 £ 10.742
Manitol 40 M4 2.546 + 0.061° 3.09 +0.28° 130.47 +11.33°
Sucrose S4 7.674 = 0.195° 8.05+0.11¢ 889.18 + 29.76°
Lactose L4 7.346 £ 0.211° 8.23 + (.26¢ 912.23 + 67.68°
Glucose G5 6.871+0.311% 4.79 +0.352 640.93 + 14.08?2
Manitol 50 M5 2.986 + 0.159° 4.69+0.16° 387.38 = 16.22°
Sucrose S5 10.740 + 0.121° 10.05 + 0.24° 1245.18 + 112.16°
Lactose L5 10.156 + 0.080¢ 13.05 + 0.40¢ 1117.35 + 37.92°
Glucose G6 6.401 +£0.0372 6.53+0.132 301.40 +£33.312
Manitol 60 M6 4.001 £0.195° 536+0.13° 513.17 £33.91°
Sucrose S6 12.153 £0.232°¢ 12.57 + 0.39° 1074.36 = 19.27°
Lactose L6 13.470 + 0.073¢ 10.23 +0.10¢ 1347.83 + 38.54¢
Glucose G7 4.755+0.1252 3.08+0.16° 141.39 +7.372
Manitol 70 M7 2.233+0.214° 431+0.25° 365.29 +11.91°
Sucrose S7 9.184 + 0.649° 10.13 £ 0.18° 73429 £ 11.16°
Lactose L7 8.327 £ 0.079¢ 7.88 +0.15¢ 1186.16 + 32.66¢

Trong cung 1 n&ng dé, cdc mau tu khac nhau biéu dién mire d@é sai biét ¢6 ¥ nghia (theo cét) ¢ dé tin cdy 95%
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Bang 4. Anh huong cua loai va nong d6 duong dén sy gia tang sinh khdi va ham lugng EPS, IPS cua chung TP

Loai Nong | Nghiém Sinh khdi IPS EPS
dwong | dd(g/) | thirc (g khéi lwong (mg/100mg khai (mg/)
khé /1) hrong kho)

Ddi ching 0 bC 1.920 + 0.068 0.95 + 0.07 96.09 + 3.18
Glucose G4 3.244 +0.391° 436+0.192 181.07 £20.212
Manitol 40 M4 2.241+0.153b 2.15 + 0.46° 125.71 £ 2.69%
sucrose S4 8.993 + (.534¢ 6.71 + 0.09¢ 456.87 + 54.25P
Lactose L4 8.680 + 0.422¢ 6.86 + 0.21°¢ 523.39 + 75.57°
Glucose G5 8.651 £ 0.4642 8.89 £ 0.592 249.13 £ 15.58?
Manitol 50 M5 3.006 + 0.142° 3.82+0.27° 152.43 + 12.84°
Sucrose S5 12.109 £+ 0.213¢ 9.04 +£0.20¢ 906.51 + 62.79°¢
Lactose L5 9.899 +0.1394 11.87 + 0.33¢ 907.53 + 90.39¢
Glucose G6 5.883 +£0.2872 5.98 +0.222 559.14 + 48.502
Manitol 60 M6 3.788 +0.150° 493 +0.22b 132.15+ 1.62°
Sucrose S6 14.091 +£1.174° 12.64 £ 0.33¢ 1200.03 + 98.46°
Lactose L6 11.904 + 0.143¢ 9.19 + 0.08¢ 1172.24 +20.78°
Glucose G7 4.450 £ 0.0772 3.13+£0.262 383.82 +15.212
Manitol 20 M7 2.868 £ 0.567° 3.18 £0.42° 121.15+3.85°
Sucrose S7 10.903 + 0.254°¢ 8.61 £ 0.15° 898.66 = 56.32°¢
Lactose L7 10.528 + 0.143¢ 6.45 +0.26° 999.06 + 67.32¢

Trong cing 1 nong dg, cdc mau ty khdc nhau biéu dién mirc dé sai biét c6 ¥ nghia (theo cét) ¢ dé tin cdy 95%

Xét vé anh huong cua ndng d6 dudong ban dau
dén sinh khéi va PS, trong ddy nong d6 khao sat, 40,
50, 60 va 70 g/l, sinh khdi thu duge tang khi néng do
duong sir dung ting. Cac trudng hop déu cho sinh
khéi cao nhéat ¢ ndng do 60 g/l. G ndng do 70 g/l, sinh
khéi giam dang ké.

Puong can thiét cho cac hoat dong bién dudng
cua té bao, nhung ciing c6 thé 1am ting ap suat tham
thau dung dich din dén wc ché, kim hdm cac hoat
dong va lam té bao chét di [12]. Pay co thé 1a nguyén
nhan dan dén khi st dung duong & nong do 70 g/l
sinh khéi cua ca hai chung déu giam dang ké (Bang 3,
4).

Trong khao sat anh huong nong d6 duong trén
dbi twgng G. lucidum CCGMC 5.616 (Trung QUOC)
tac gia ciing da nhan thiy khi st dung duong c6 nong
do 16n hon 65 g/l trong moi truong nudi cay, té bao
¢6 hién twong co lai, kich thuéc cum té bao giam han
[9]. Hién tugng nay ciing xay ra twong ty trong nuoi
cdy té bao Panax notoginseng [16].

Bén canh d6, nong d6 duong cao con kich thich,
tang cuong hoat dong ho hap té bao, sinh ra nhiéu khi
CO,. Nhiéu nghién ctru da ching minh rang khi ndng
do CO; trong moi trudng tang cao s€ co tac dong uc
ché sinh truéng ciing nhu cac hoat dong chuyén hoa
trong nudi cdy té bao chim [17].

Két qua & bang 3 cho thdy IPS cua chung PL &
da s6 cac truong hop dat cao nhat khi sir dung nong
d6 duong 60 g/l (6.53 £0.13,5.36 £0.13 va 12.57 +
0.39 mg/100 mg khdi lugng kh, twong wng véi G6,

99

M6 va L6), chi co truong hop su dung lactose, IPS
cao nhat ¢ nong d6 50 g/ (13.05 + 0.40 mg/100 mg
khoi lugng kho).

Khi sir dung glucose va sucrose, ham luong EPS
cua chung PL dat cao nhit & ndng d6 50 g/l (640.93
+ 14.08 va 1245.18 £ 112.16 mg/l, tuong ung vai G5
va S5), nhung khi thac st dung manitol va lactose,
nong d6 60 g/l cho lugng EPS troi hon hin nhiing
néng d0 khac (513.17 + 33.91 va 1347.83 + 38.54
mg/l, tuong trng voi M6 va L6).

* Péi voi ching TP

Két qua ¢ bang 4 cho thay, ciing nhu ching PL,
té bao ching TP phat trién trong moi truong sir dung
sucrose va lactose t6t hon trong méi truong sir dung

glucose va manitol. Té bao hdp thu manitol yéu nhat
trong ca 4 loai duong su dung trong thi nghiém.

Khi khao sat sy anh hudng cua céac loai duong ¢
nong d6 khac nhau, sinh khdi chung TP dat cao nhat
khi st dung glucose 50 g/l (8.651 = 0.464 g khdi
lugng kho /1).

IPS thu dugc & cac nghiém thac sir dung
glucose va lactose dat cao nhat & ndng d6 50 g/l (8.89
+0.59 va 11.87 £ 0.33 mg/100 mg khdi lugng kho,
twong tng voi G5 va L5). Khi sit dung manitol va
sucrose, IPS cao nhat & ndng do 60 g/1 (3.788 + 0.150
va 11.904 + 0.143 mg/100 mg khéi lugng kho, twong
ung véi M6 va S6). Nhu vay, xu hudéng anh huong
ctia ndng do duong ban dau dén sinh khbi va IPS giira
2 chung PL va TP c6 su khac nhau trong trueong hop
sir dung glucose. Nghiém thuc G5 cho sinh khéi va
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IPS cua chung TP cao nhét, trong khi & nghiém thirc
G6, sinh khoi va IPS cua ching DL cao nhat.

EPS tir chang TP déu dat t6i da ¢ nong d6 60 g/l
dbi véi tat ca cac loai duong s dung. Riéng véi
manitol, EPS thu dugc & ndng do 50 g/l va 60 g/l xap
xi bang nhau (152.43 + 12.84 va 132.15 + 1.62 mg/l,
tuong ung nghiém thirc M5 va M6).

IPS cua chung TP ciing ¢6 xu hudng thay doi
theo su thay do6i cua sinh khéi. Vi EPS, ngoai trir
nghiém thirc S6 (sir dung sucrose), sinh khéi, IPS va
EPS dong thoi cao nhat ¢ ndng do 60 g/l, & cac
nghiém thic con lai sinh khéi ting nhung khong gia
taing EPS. Nghiém thac st dung glucose cho sinh
khbi va IPS cao nhat & ndng d6 50 g/l (G5), trong khi
EPS cao nhét & nong d6 60 g/l (G6). Nghiém thuc sir
dung manitol cho sinh khéi va IPS cao nhat ¢ ndng
d6 60 g/l (M6), trong khi EPS cao nhit & ndng d6 50
g/l (M5).

Qua két qua phan tich sb liéu, sucrose 60 g/l phit
hop nhét cho sy gia ting sinh khéi va tong hop IPS,
EPS & ching TP. Sinh khéi, ham lugng IPS, EPS thu
dugc trong nghiém thire S6 nay lan lugt 1a 14.091 +
1.174 g khdi lugng kho /1, 12.64 + 0.33 mg/100 mg
khéi lugng kho va 12.64 + 0.33 mg/l.

4, Két luan va kién nghi
4.1. Kétlugn

Tir nhitng két qua ghi nhan duoc trong pham vi
nghién cttu cta dé tai, ching t6i rat ra dwogc mot so6
két luan va kién nghi nhu sau:

- C6 thé (ing dung ky thuat nudi cay té bao chim
doi v6i nam Linh chi d6 Ganoderma lucidum Viét
Nam.

- Thoi gian t6i wu cho su gia ting sinh khi cua
ching DL 1a 10 ngay va cua ching TP 1a 12 ngay.
Tuy nhién, ham lwong EPS va IPS cuia 2 ching déu
cao nhit ¢ ngay nudi cay tht 10.

- Loai dudng thich hop nhét cho sy sinh truong
va tong hop PS cua chung DL la lactose 60 g/l, cua
ching TP la sucrose 60 g/1.

4.2. Kién nghi

Nhiam xac dinh dugc chung G. lucidum thich
hgp gho nudi cay chim thu nhan PS, chung t6i c6 mot
s6 kién nghi sau:

- Khao sat sy anh huong cua yéu té dinh dudng
khac (nguon nito, khoang, vitamin...)

- Khao sat sy anh huong cua diéu Kién nudi cay
(toc do lac, nhiét do nudi cay, pH mdi truong, anh
sang...)
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