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ABSTRACT

Anoectochilus formosanus Hayata is a high medicinal as well as commercial plant.
1t is necessary to study and apply several organic compounds such as yeast extract
and casein hydrolysate to replace inorganic nitrate source in culture medium in the
process of production of in vitro A. formosanus biomass for supplying safe medicinal
resource. In this study, A. formosanus shoots were cultured on Albert’s medium which
was decreased nitrate-containing salt, vitamin supplement MS medium, 30 g. L*
sucrose and organic compounds (yeast extract and casein hydrolysate) with different
concentrations (1.0, 3.0, 5.0, 7.0 g. L!). The obtained biomass was assessed its
bioactivity via antimicrobial and antioxidant activities. The results showed that the
most suitable medium for the rapid multiplication of A. formosanus biomass was
Albert’s medium which had the decrease of 50% of nitrate-containing salt and the
addition of 30 g. L sucrose, 7.0 g. L yeast extract, with explant height, fresh weight
and dry weight after 6 weeks of culture were 9.411 cm, 1.824 g per explant and 0.186
g per explant, respectively. Biomass obtained on this medium also had the highest
bioactivity with high antioxidant activity (IC50 = 2.4023 mg. mL™) and resistance to
4 following microbial strains: Pseudomonas aeruginosa; Salmonella typhi;
Staphylococcus aureus and Bacillus subtilis.

TOM TAT

Lan kim tuyén Anoectochilus formosanus Hayata la logi cdy cé gid tri duwgc ligu va
thwong mai cao. Viéc nghlen cuu, st dung cac hop chdt hitu co' nhir cao ndm men va
casein hydrolysate nham thay thé nguon mudi nitrate vo co trong moi truong nuoi
cdy sinh khoi lan kim tuyen in vitro dé 1qo nguon dirge liéu an toan la rdt can thiét.
Trong nghién ciru nay, choi lan kim tuyén diroc cdy trén méi truong Albert’s c6 thanh
phan mudi chika goc nitrate theo cdc ti 1¢ (100%, 75 %, 50% va 25%), b6 sung vitamin
cua moi truong MS, 30 g/L sucrose va cac hop chat hitu co (cao nam men vd casein
hydrolysate) cé nong dé 1,0; 3,0; 5,0va 7,0 g/L. Sinh khéi lan kim tuyén nuéi cdy trén
cdc moi truong cho hiéu qua nhan sinh khoi duwoc danh gid hoat tinh sinh hoc. Két
qua sau 6 tudn nuoi cdy cho thdy, méi truong thich hop nhdt cho s nhdn nhanh sinh
khoi lan kim tuyén la méi truong Albert’s co thanh phan mudi nitrate giam 50% va 7
&/L cao ndm men véi chiéu cao cdy dat 9,4 cm/cdy; khoi heong toi dat 1,82 g/mdu
va khoi luong khé dat 0,18 g/mdu. Sinh khoi thu nhén dwoc trén méi treong nay cé
hoat tinh sinh hoc tot nhat voi kha ning khdng oxi hod cao (ICso = 2,40 mg/mL) va
6 khd nding khdng 4 ching vi khudn la Pseudomonas aeruginosa; Salmonella typhi;
Staphylococcus aureus va Bacillus subtilis.

Trich dén: Nguyén Thi Huyén Trang, Dang Thi Kim Thuy, bb Piic Thang, Tran Thi My Tram, Tran Trong Tun va B3
Dang Giap, 2019. Ung dung cac hop chat hitu co thay thé nguon nitrate v0 co trong moéi trudng nudi
cdy sinh khdi va thir hoat tinh sinh hoc cua cdy lan kim tuyén (4dnoectochilus formosanus Hayata) in
vitro. Tap chi Khoa hoc Trudng Pai hoc Can Tho. 55(S6 chuyén d&: Cong nghé Sinh hoc)(1): 134-141.
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1 PAT VAN BE

Chi lan kim tuyén Anoectochilus c6 sb loai
phong pht v6i khoang 30 - 40 loai, trong do loai lan
kim tuyén Anoectochilus formosanus Hayata ¢ gia
tri dugc li¢u va thuong mai cao nhét thé gidi hién
nay (Martin et al., 2005). Theo y hoc hién dai, tac
dung duoc 1y cua lan kim tuyén bao gém cac hoat
dong chdng viém va bao vé gan (Lin ef al., 1993),
céc hoat dong chdng oxy héa (Lin et al., 2000),
chdng khdi u (Tseng et al., 2006). Dich chiét tir
Anoectochilus formosanus (A. formosanus) co tac
dung kich thich hé mién dich (Lin and Hsieh, 2005).
Cay lan kim tuyén 4. formosanus chira cac hop chét
thar cép ¢6 hoat tinh sinh hoc, trong d6 kinsenoside
1a mot loai alkaloid dwoc st dung dé diéu tri bénh
tiéu dudng, ting lipaza mau va ung thu vi... (Du et
al., 2001; Shyur et al., 2004; Zhang et al., 2007).

Cac thanh phan dinh dudng khoang ciia moi
truong nu01 cay dong vai tro quan trong trong hiéu
qua nudi cdy mo thyc vat. Bén canh do, viée bo sung
cac loai hop chét hitu co nhim han ché s dung
khoang vo co ciing nhu chat diéu hoa sinh truong
thuc vat trong qué trinh nuoi céy in vitro, dac biét la
trong qui trinh san xuét sinh khoi cac loai cy co gia
tri duoc liéu ngay nay dang dugc cac nha khoa hoc
quan tam. Diéu nay co thé loai bé mot phan hoa chét
v6 co va chit diéu hoa sinh trudng thuc vat ma con
ngudi c¢6 kha nang dua vao va tich liy trong co thé
néu nhur sir dung sinh khi cy trong tir qui trinh nuéi
cay in vitro. Hién nay, cac loai hop chét hitu co duge
b6 sung vao méi truong nudi cdy bao gdm: cao ndm
men, casein hydrolysate, peptone, trypton... Céc
hop chét hitu co nay thudng bao gdm cac protein cd
trong luong phén tr nhd, acid amin, vitamin va cac
chat tang truong thue vat. Do do, ching c6 kha nang
thae day tang truong thyc vat bang cach cung cip cho
té bao thyc vat ngudn nito hiru co (George ef al.,
2008).
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Nghién ctru duoc thyc hién nhiam danh gia vai
tro cua cac hop chét hiru co trong viée thay thé cac
mudi nitrate v co trong moi truong nudi cay dé tir
d6 tao ngudn sinh khéi lan kim tuyén in vitro dam
béo an toan cho nguoi st dung.

2 VAT LIEU VA PHUONG PHAP

2.1 Khio sat vai tro thay thé ngudn mudi
nitrate vd co' ciia mdt s6 hop chét hiru co 1én
kha niing gia ting sinh khdi ciy lan kim tuyén
in vitro

Muc tiéu: xac dinh vai tro clia cao ndm men va
casein hydrolysate trong viéc thay thé ngudn nitrate
v co trong moi truong khoang nhim muc dich gia
tang sinh khoi cay lan kim tuyén nudi cdy in vitro.

Vit lidu: choi lan gam in vitro c6 chiéu cao 2,5
- 3 cm va c6 khéi lwong 0,3 — 0,4 g, dugce nudi cay
tai Phong thi nghiém Trong diém khu vuc phia Nam
vé Cong ngh¢ Té bao Thuc vat, Vién Sinh hoc Nhiét
dai.

MBObi trudng nudi ciy: moi truong Albert’s (VO
Thi Bach Mai, 2003) ¢6 thanh phan mubi chira gbc
nitrate dugc giam, bo sung vitamin MS (Murashige
and Skoog, 1962), 30 g/L sucrose két hop vai cac
hop chat hitu co (cao nam men (yeast extract) va
casein hydrolysate) c6 nong do khac nhau (1,0; 3,0;
5,0; 7,0 g/L) theo cac nghiém thuc & Bang 1.

Phwong phap: chdi lan kim tuyén dugc ciy vao
cac hop sigma (hop nhya c6 duong kinh day 16n
11,5 cm; duong kinh day nhé 8,8 cm va chiéu cao
hop 10,5 cm) ¢o chira 100 mL mdi trudng nudi ciy
(50 mL mdi trudng rén va 50 mL méi truong 10ng).
Thi nghiém duoc bd tri theo kiéu hoan toan ngiu
nhién, 13p lai ba lan, mdi lan cdy 5 binh, mdi binh
10 mau.

Bang 1: Tén nghiém thirc bd sung cac hop chit hiru co két hop véi thay ddi ham lwong mudi nitrate vo co

Ty 18 mudi nitrate

Nong dd cao nAm men (g/L)

Nong dd casein hydrolysate (g/L)

st dung 0 1 3 5 7 0 1 3 5 7
100% N1  MIN1 M2Nl M3N1 M4NI NI CINl C2N1 C3N1 C4Nl
75% N2 MIN2 M2N2 M3N2 M4N2 N2 CIN2 C2N2 C3N2 C4N2
50% N3  MIN3 M2N3 M3N3 M4N3 N3 CIN3 C2N3 C3N3 C4N3
25% N4 MIN4 M2N4 M3N4 M4N4 N4 CIN4 C2N4 C3N4 C4N4

Piéu kién nudi ciy: nhiét do phong nudi ciy: 25
+ 2°C; thoi gian chiéu sang: 12 gid/ngay; cuong do
chiéu sang: 26,20 + 2 pmol. m2. s7! va d6 4m phong
nudi cy: 55 - 60%.

Chi tiéu theo doi: sau 6 tuan nudi cay, mau cay
dugc ghi nhén céc chi ti€u veé chi€u cao cay (cm); sO

luong 14 (14/méu); khéi luong twoi (g); khéi luong
kho (g)

Phuwong phap thong ké sb liéu: cac sb lidu thu
nhan duoc théng ké bing phin mém Excel va phan
mém cta chuong trinh théng ké SPSS phién ban 22
theo phuong phap Duncan (Duncan, 1955) véi p <
0,05.
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2.2 Khaio sat mot s6 hoat tinh sinh hoc ciia
sinh khoi ciy lan kim tuyén nuéi cay in vitro

Muc tiéu: danh gia hoat tinh khang khuin va
khang oxi hoa cta sinh khdi lan kim tuyén nuéi ciy
trén cac moi trudng dat hiéu qua tot tir thi nghiém 1,
tir d6 c6 danh gia vé tac dong cua loai chit hitu co
ddi véi hoat tinh sinh hoc cua sinh khdi lan kim
tuyén nuéi cdy in vitro.

Phwong phdp: kha ning khang khuan va khang
oxi hoa ciia sinh khéi lan kim tuyén duge kiém tra
lan luot thong qua phuong phap ctia Smania et al.
(1999); phuong phap ciia Mensor et al. (2001) va c6
mot s6 thay doi cho phu hop véi ddi tugng nghién
clu.

3 KET QUA
3.1 Khio sat anh hwéng ciaa mot sf') hop
chat hitu co 1én kha ning tﬁng sinh khoi va
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giam sir dung ngudn nitrate vé co trong qui
trinh san xuit sinh khdi ciy lan kim tuyén

3.1.1 Anh heong ciia cao ndm men (veast
extract) lén kha ndng tang sinh khoi va giam sir
dung nguon nitrate vé co trong qui trinh san xudt
sinh khéi cdy lan kim tuyén

Mai truong nudi cdy bao gdm cac thanh phan
khoang da luong, vi lugng va vitamin. Viée bd sung
cao nim men vao moi truong nudi ciy nhim ting
ham lugng nito trong méi trrong ¢6 chira ham lugng
nito twong ddi thap hodc khéng cé nito dé thic day
sy ting trudng cua cdy trong (Morel and Muller,
1964). Trong thi nghiém nay, anh huong cua cao
nam men 1én kha ning ting sinh khdi cay lan kim
tuyén duoc khao sat. Két qua theo ddi duoc ghi nhan
va trinh bay ¢ Bang 2.

Bang 2: Anh hwéng cia cao nam men lén kha ning ting s1nh khéi va giam sir dung nguon nitrate vo co
trong qui trinh san xuit sinh khéi cay lan kim tuyen

Nghiém Nong dd cac chit bé sung vao méi Khoi lwong  Chiéu cao S61a Khdi lwong
thirc truong MS twoi (g/miu)  cdy (cm) (1a/miu) khd (g/miu)
N1 100% mudi nitrate 1,20de 7,76defg  5,43cde 0,12de
N2 75% mudbi nitrate 1,19de 7,56efgh  5,70abcd 0,12de
N3 50% mudi nitrate 1,14de 7,23gh  5,64abcd 0,12de
N4 25% mudbi nitrate 1,1le 7,69defgh 5,68abcd 0,11e
MINI1 1 g/L cao ndm men + 100% mudi nitrate 1,14de 7,09h 5,18¢e 0,12de
MIN2 1 g/L cao ndm men + 75% mudi nitrate 1,63ab 8,50bc 5,90ab 0,17ab
MIN3 1 g/L cao ndm men + 50% mudi nitrate 1,35cde 8,15¢d 5,30de 0,14cde
MIN4 1 g/L cao ndm men + 25% mudi nitrate 1,21de 7,42fgh  5,40cde 0,12de
M2N1 3 g/L cao nim men + 100% mudi nitrate 1,35cde  7,73defg  5,80abc 0,14cd
M2N2 3 g/L cao ndm men + 75% mudi nitrate 1,37cde 7,81def 5,65abcd 0,14cd
M2N3 3 g/L cao ndm men + 50% mudi nitrate 1,39¢d 8,74b  5,70abcd 0,14cd
M2N4 3 g/L cao ndm men + 25% mudi nitrate 1,22de 7,85def 5,45bcde 0,13de
M3N1 5 g/L cao ndm men + 100% mudi nitrate 1,79a 9,77a 5,50bcde 0,18a
M3N2 5 g/L cao ndm men + 75% mudi nitrate 1,81a 9,62a  5,80acb 0,19a
M3N3 5 g/L cao ndm men + 50% mudi nitrate 1,75ab 9,48a 5,70abcd 0,18a
M3N4 5 g/L cao ndm men + 25% mudi nitrate 1,68ab 8,05cde 5,45bcde 0,17ab
M4N1 7 g/L cao ndm men + 100% mudi nitrate 1,35cde 8,10cde 5,67abed 0,14cde
M4N2 7 g/L cao ndm men + 75% mudi nitrate 1,82a 9,27a  5,43cde 0,19a
M4N3 7 g/L cao ndm men + 50% mudi nitrate 1,82a 9,41a  5,78abc 0,19a
M4N4 7 g/L cao ndm men + 25% mudi nitrate 1,54bc 8,40bc 5,97a 0,16bc

Cdc madu ky tw khdc nhau (a, b...) biéu thi su khdc biét ¢6 y nghia véi p < 0,05 bdng phép thir Duncan

Sau 6 tuan nudi cdy, miu cay trén cac moi truong
¢6 bd sung cao nim men ting truong t6t hon so voi
moi trudng khong bd sung cao nam men. Ket qua
ghi nhan dugc cho thdy, cdy lan kim tuyén ting
truong tot nhat trén moi truong Albert’s chira mubi
nitrate theo cac ti 1€ (100%; 75%; 50% va 25%) két
hop bd sung 5 g/L cao nAm men. Mau cdy trén moi
truong nay c6 khdi lugng twoi dat dugc lan luot
1,79; 1,81; 1,75; 1,68 g/mau, chiéu cao trung binh
clia cay dat 1an lugt 9,77; 9,62; 9,48; 8,05 cm, s6 14
trén cdy lan luot 1a 5,50; 5,80; 5,70; 5,45 va khoi

luong kho tuong ung lan luot 1a 0,18; 0,19; 0,18;
0,17 g/mau. O nghiém thirc bd sung 1 g/L va 3 g/L
cao nam men, cac chi tiéu ting truéng ghi nhan dugc
thip hon va c6 su khac biét vé mit thong ké so voi
nghiém thirc bd sung cao nim men véi nong do 5
g/L. Khi ting ndng d6 cao ndm men l1én 7 g/L, két
qua cho thiy cao nAm men bét dau co su trc ché ting
truong cdy lan kim tuyén & mie sir dung 100% mubi
nitrate v&i khdi luong tuoi dat 1,35 g/mau, chiéu cao
cay dat 8,10 cm, s6 14 trén moi mau dat 5,67 va khéi
luong kho 14 0,14 g/mau. Nguyén nhéan c6 thé do khi
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b sung cao ndm men & ndng dd cao va thanh phan
mubi nitrate 100% trong moi truong da gy ra sy du
thira ngudn nito din dén ngan can su tang truong
cua cay. Khi giam ti 1¢ sir dung mudi nitrate xuong
muc 25%, khoi lugng tuoi dat duoc 1a 1,54 g/mau,
chiéu cao cay dat 8,40 cm voi s6 14 5,97 14/mau va
khdi luong kho 1a 0,16 g/méu. Piéu nay xdy ra co
thé do nong do mudi nitrate sir dung thap (25%) va
thanh phan nam men bd sung van chwa cung cap du
luong nito can thiét cho cay phat trién (Bianco et al.,
2015). Miu ciy ting trudng t6t hon trén cac moi
truong ¢6 ham lugng mudi nitrate 75% va 50% co
bd sung cao ndm men ndng do 7 g/L. Tuy nhién, su
gia ting nay khong c6 su khac biét vé mat théng ké
s0 v6i nghiém thirc bd sung 5 g/L cao ndm men & ca
hai ti 1& (75% va 50%) mudi nitrate sir dung trong
moi truong Albert’s.

Tép 55, S6 chuyén dé: Cong nghé Sinh hoc (2019)(1): 134-141

Chiét xuét nAm men dugc sir dung trong nudi ciy
mo thue vat nhd vao kha ning kich thich cac co ché
bao vé cua cdy trong, qua dé kich thich san xut cac
hop chit tht cdp & thuc vat (Abraham et al., 2011).
Cao nim men chira nhidu chét dinh dudng thiét yéu
cho cay trong. Ngoai acid amin, vitamin (vitamin B,
glutathione) trong cao nim men con chtra cac khoang
chit (Zn, Ca va Co), carbohydrate va mudi (Ertola and
Hours, 1998). Nhiéu cong trinh nghién ctru trudc day
da ching minh, cao nim men c6 tac dong tich cuc
1én sy téng truong cua cay trong cling nhu gitp cdy
trong tong hop cac hop chit thir cap nh1eu hon. Do
d6, mau cdy trén cac moi truong nudi céy c6 bd sung
cao nim men phat trién tot hon méi truong khong
¢6 bd sung cao ndm men.

Hinh 1: Anh hwéng ciia cao niAm men 1én kha niing ting sinh khéi va giam sir dung ngudn nitrate v
co trong qui trinh sin xuét sinh khéi cdy lan kim tuyén (al-a4; b1-b4: Sinh khéi lan kim tuyén trong
moi trwong co thanh ph?m mudi nitrate vé co lin lwgt 1a 100%; 75%; 50% va 25%; cl-c4; d1-d4:
Sinh khéi lan kim tuyén trong méi truomg cé b sung 7 g/L cao nAm nem va mudi nitrate vo co 1an
lwgt 12 100%; 75%; 50% va 25%)

3.1.2  Anh huong ciia casein hydrolysate lén
kha néng tang sinh khéi va giam sir dung nguon
nitrate vé co trong qui trinh san xudt sinh khoi cdy
lan kim tuyén

Casein hydrolysate v6i cac ndng d6 khac nhau
0, 1, 3, 5,7 g/L) dugc bo sung vao mdi trudng nudi

cdy da cho thay hiéu qua dbi véi sy gia ting sinh
khdi lan kim tuyén. Sau 6 tuan nudi cdy, cac chi tiéu
tang truong cla cay dugc theo doi, ghi nhan va trinh
bay & Bang 3. Két qua cho thiy nong d¢ casein
hydrolysate thich hop cho sy tang trudng cua cy lan
kim tuyén khi bd sung vao méi truong nudi cdy 1a 5
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g/L vo6i cac chi tiéu tang trudng tuong ung vdi cac 8,35; 8,14 cm, s6 14 trén mau 1a 5,05; 5,50; 5,80;

ti 16 mudi nitrate st dung (100%; 75%; 50% va 5,20 va khdi lwong khé twong tmg 0,17; 0,17; 0,17;

25%) 1a khéi lwong tuoi lan lugt 1,70; 1,67; 1,65; 0,13 g/mau.

1,31 g/mau, chiéu cao cay tuong ung 8,85; 8,69;

Bing 3: Anh huéng ciia casein hydrolysate 1én kha ning ting sinh khoi va giam sir dung ngudn nitrate
vb co trong qui trinh sin xuit sinh khéi cdy lan kim tuyén

Nghiém Nong dd cac chit bé sung vao méi truong  Khdi lwgng Chiéu cao S6 14 Khdi lwong
thirc MS twoi (g/miu) ciy (cm) (13/miu) khd (g/miu)
N1 100% mudi nitrate 1,20e 7,76efghi 5,43bcdef 0,12¢
N2 75% mudbi nitrate 1,19¢  7,56fghi  5,70abc 0,12¢
N3 50% mudbi nitrate 1,14e 7,231 5,64abcd 0,12¢
N4 25% mudbi nitrate 1,1le 7,69efghi 5,68abcd 0,11e
CIN1 1 g/L casein hydrolysate + 100% mudi nitrate 1,53abcd  8,68abc 5,43bcdef  0,16abcd
CIN2 1 g/L casein hydrolysate + 75% mudi nitrate 1,37cde  7,46ghi  5,13cdef 0,14cde
CIN3 1 g/L casein hydrolysate + 50% mudi nitrate 1,37cde 7,42hi  5,30bcdef 0,14cde
CIN4 1 g/L casein hydrolysate + 25% mudi nitrate 1,34cde 7,67efghi  5,15cdef 0,14cde
C2N1 3 g/L casein hydrolysate + 100% mudi nitrate 1,53abc 9,17a 5,30bcdef 0,16abc
C2N2 3 g/L casein hydrolysate + 75% mudi nitrate 1,53abc 8,17bcdef 5,50bcdef 0,16abc
C2N3 3 g/L casein hydrolysate + 50% mudi nitrate 1,5labcd  8,36bcde  5,30bcdef 0,16abc
C2N4 3 g/L casein hydrolysate + 25% mudi nitrate 1,26cde 8,12cdefg 5,60abcde 0,13cde
C3N1 5 g/L casein hydrolysate + 100% mudi nitrate 1,70a 8,85ab 5,05¢ef 0,17ab
C3N2 5 g/L casein hydrolysate + 75% mudi nitrate 1,66ab  8,69abc 5,50bcdef 0,17ab
C3N3 5 g/L casein hydrolysate + 50% mudi nitrate 1,65ab  8,35bcde 5,80ab 0,17ab
C3N4 5 g/L casein hydrolysate + 25% mudi nitrate 1,31cde 8,32bcde  5,20cdef 0,13cde
C4N1 7 g/L casein hydrolysate + 100% mudi nitrate 1,72a 8,21bcdef 6,10a 0,18a
C4N2 7 g/L casein hydrolysate + 75% mudi nitrate 1,39bcde  8,74abc 5,00f  0,14bcde
C4N3 7 g/L casein hydrolysate + 50% mudi nitrate 1,30cde 7,96defgh 5,00f 0,13cde
C4N4 7 g/L casein hydrolysate + 25% mudi nitrate 1,24de 8,64abcd  5,10def 0,13de

Cdc mau ky tw khdc nhau (a, b...) biéu thi su khdc biét ¢6 y nghia véi p < 0,05 bdng phép thir Duncan

Hinh 2: Anh hwéng ciia casein hydrolysate 1én kha ning ting sinh khdi va giam sir dung ngudn nitrate
v co trong qui trinh san xuit sinh khoi ciy lan kim tuyén (k1-k4; m1-m4: 5 g/L casein hydrolysate +
mudi nitrate vé co lan lwgt 14 100%; 75%:; 50% va 25%)

sinh khéi cua cdy lan kim tuyén & hai nghiém thirc
nay cao hon va cé sy khac biét vé mat thong ké so
voi nghiém thitc bo sung 1 va 7 g/L casein

Dbi voi nghiém thirc bd sung 3 va 5 g/L casein
hydrolysate c6 mirc d9 gia tang sinh khoi khong c6
su khac biét veé mat thong ké. Tuy nhién, su gia tang
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hydrolysate. Khi dénh gia vé kha ning giam sir dung
ngudn mudi nitrate vo co, tit ca cac nghiém thire co
bd sung casein hydrolysate v&i cac chi tiéu theo ddi
déu cao hon so v6i nghiém thirc ddi chimg. Cac chi
tiéu dat cao nhit trén moéi trudong st dung 100%
mubi nitrate & tit ca cac nghiém thirc. Trong moi
truong c6 bd sung casein hydrolysate, chi tiéu tang
truéng cua cac mau cay trén cac moi truong c6 ham
lwong mudi nitrate str dung 75% hodc 50% thap hon
s0 véi moi truong str dung 100% mudi nitrate. Tuy
nhién, sy suy giam nay khong khac biét vé mat
thong ké. Khi giam ham lugng mudi nitrate str dung
xuéng con 25%, cac chi tiéu khdi luong tuoi, chiéu
cao cdy, sb 14 va khdi lwong khd giam manh so véi
moi truong st dung 100%; 75% hodc 50% ham
lwong mudi nitrate.

Céc nghién ciru truée day ciing cho thiy ring,
viée b sung casein hydrolysate vao méi trudng nudi
cdy in vitro 14 co s& cho viée giam sir dung ngudn
nito vo co, boi vi casein hydrolysate ¢6 thé chira mot
luong tuong d6i 16n glutamine. M6i truong khi duoc
bd sung casein hydrolysate da khac phuc dugc tinh
trang thleu glutamine khi khong ¢6 du phosphor cho
su sinh tong hop cia cdy trong. Mot sd ¥ kién cho
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rang casein hydrolysate con c¢6 thé mang lai nhiéu
hiéu qua tét dbi voi qua trinh nudi cdy in vitro hon
1a viéc bd sung mot sb6 loai acid amin vao méi
truong. Didu ndy c6 thé giai thich 1a trong thanh
phin cta casein hydrolysate c6 chira mot s6 yéu to
thic ddy sy ting truong cua thyuc vat chua xéac dinh
dugc (George et al., 2008). Do d6, mau cdy trén cac
moi trudng b6 sung casein hydrolysate déu phat
trién tot hon so véi mau cdy trén moi truong khong
b6 sung casein hydrolysate.
3.2 Kha niing khang oxi hoa ciia sinh khdi

lan kim tuyén nudi ciy trén méi trwong b sung
hop chit hiru co

Cao chiét methanol thu nhin dugc tir sinh khéi
lan kim tuyén nuoi cdy trén cic moi truong cam g
hiéu qua cho su gia ting sinh khdi cay lan kim tuyén
theo thong ké & thi nghiém 1 duoc ding dé khao sat
hoat tinh trc ché gdc tu do theo phuong phap DPPH.
Tir dudng tuyén tinh hoat tinh e ché gbc tr do &
c4c ndng d6 khac nhau tinh duoc gia tri ICsp ciia cac
mau can khao sat. Gia tri ICso ciia mau cang thap thi
kha ning trc ché gdc tu do tc kha ning khang oxi
héa ctia mau dé cang cao.

Bang 4: Gia tri ICso ciia cic miu sinh khéi lan kim tuyén nuéi ciy trén méi truomg bd sung hop chit

hitu co
Nghiém thirc Nong dd cac chit bd sung vao méi trwong MS ICso (mg/mL)
N1 100% mudi nitrate 5,72
C3NI1 5 g/L casein hydrolysate + 100% mudi nitrate 3,67
C3N2 5 g/L casein hydrolysate + 75% mudi nitrate 3,96
C3N3 5 g/L casein hydrolysate + 50% mudi nitrate 6,41
C4N1 7 g/L casein hydrolysate + 100% mudi nitrate 5,08
MIN2 1 g/L cao nim men + 75% mudbi nitrate 5,83
M3N1 5 g/L cao ndm men + 100% mudi nitrate 2,73
M3N2 5 g/L cao ndm men + 75% mudi nitrate 5,46
M3N3 5 g/L cao ndm men + 50% mudi nitrate 6,30
M3N4 5 g/L cao ndm men + 25% mudi nitrate 2,56
M4N2 7 g/L cao ndm men + 75% mudi nitrate 3,70
M4N3 7 g/L cao ndm men + 50% mudi nitrate 2,40

Két qua thé hién ¢ Bang 4 cho thy tit ca cac
mau thur déu co kha nang khang oxi hoa. Mau lan
kim tuyén nudi ciy trén moi truong b6 sung cao ndm
men 7 g/L va c6 thanh phin mudi nitrate v6 co giam
con 50% c6 kha nang khang oxi hoa cao nhét véi gia
tri ICso 1a 2,40 mg/mL, thdp hon nhiéu so v&i
nghiém thirc d6i ching (ICso = 5,72 mg/mL). Cac
nghiém thirc bd sung 7 g/L cao nim men cho thiy
hiéu qua khang oxi ho4 cao hon hin cac nghiém thirc
bd sung 1 g/L va 5 g/L cao nim. Vi thanh phan cao
nam men 1a 7 g/L két hop véi ti 16 mubi nitrate sir
dung 14 50%, mau cay cho két qua khang oxi hoa tét
hon nghiém thirc ¢6 ham lwgng mubi nitrate sir dung
14 75%. Twong tu, véi ciing thanh phan cao ndm men

bd sung 1a 5 g/L, nghiém thirc ¢6 ham lwong mudi
nitrate sir dung 25% co két qua khang oxi hoa tot
hon cac nghiém thirc ¢4 ham lugng mudi nitrate sir
dung cao hon. Pdi véi cac nghiém thirc bd sung
casein hydrolysate thi hi¢u qua gia ting kha nang
khang oxi ho4 xay ra dbi v6i nghiém thic c6 ti 1&
mubi nitrate v co 100% va 75% két hop 5 g/L
casein hydrolysate. Khi so sanh & cung mot ham
lwong mudi nitrate vo co sir dung 1a 100%, nghiém
thirc bd sung casein hydrolysate 7 g/L c6 két qua
khang oxi hoa cao hon nghiém thirc dbi ching. Tuy
nhién, két qua nay thap hon nghiém thirc c6 nong do
casein hydrolysate 5 g/L.
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3.3 Khi niing khang khuén ciia sinh khoi
lan kim tuyén nudi cay trén moi trudng bo sung
hop chat hitu co

Kha néng khang khudn cta cic miu sinh kh01

lan kim tuyén thu nhan tir cic méi truong nudi ciy
hiéu qua cho su gia ting sinh khéi dwoc thuc hién
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thong qua phuong phap khuéch tan trén dia thach
v6i 4 chung vi khuan khao sat: 2 vi khudn gram (-)
1a Pseudomonas aeruginosa, Salmonella typhi va 2
vi khuin gram (+) 1a Staphylococcus aureus,
Bacillus subtilis. Hoat tinh khang khuan duoc xéc
dinh dua vao duong kinh vong vé khuan trén dia
thach (Bang 5).

Bing 5: Puong kinh vong khang khuén ciia cic miu sinh khoi lan kim tuyén dwgc khio sit & cic ndng

do khac nhau (mm)

Pseudomonas Salmonella  Staphylococcus . L.
A A A1 R X . . Bacillus subtilis
Miu Nong do cac chat bo sung vao aeruginosa typhi aureus
mdi truong MS 100 500 100 500 100 500 100 500
mg/mL mg/mL mg/mL mg/mL mg/mL mg/mL mg/mL mg/mL
NI 100% mubi nitrate - 13 15 18 - 17 8 10
1 0,
C3N1 5 g/AL casein hydrolysate + 100% ) 9 ) ) ) 9 ) 12
muol nitrate
1 0
C3IN2 5 g/AL casein hydrolysate + 75% ) 1 ) 3 ) 9 ) 1
muo1 nitrate
1 0
C3N3 5 g/AL casein hydrolysate + 50% ] 12 ) 7.5 ) ) ) 8.5
muo1 nitrate
1 0
C4aN1 7 g/AL casein hydrolysate + 100% ) 10 ) 13 ) 13 ) 9
muo1 nitrate
X o -
MIN2 l.g/L cao nam men + 75% muoi ) 9 ) ) ) 10 ) 1
nitrate
A 0
M3NI1 5 g/AL cao nam men -+ 100% ) 9 ) 15 ) 12 ) )
muol nitrate
A Py Z-
M3N2 S.g/L cao nam men + 75% muoi ) 9 12 18 ) ) ) 1
nitrate
A ’y Z-
M3N3 S.g/L cao nam men + 50% muoi 3 10 ) 10 ) 12 ) 10
nitrate
A 0 A
M3N4 5.g/L cao nam men + 25% muoi 10 1 ) _ _ 10 ) 11
nitrate
A 0 A
M4N2 7.g/L cao nam men + 75% muoi 7 9 ) ] _ 10 ) 9
nitrate
A 0 A
M4N3 7.g/L cao nam men + 50% muodi ] 10 ] 1 ) 12 7.5 10
nitrate

Két qué cho théy, tat ca cac mau déu c6 hoat tinh
khang khuan ¢ ndng d6 500 mg/mL. 0 nong d6 100
mg/mL, hoat tinh khang khuan ctia cic mau thap
hodc khong thé hién. Ddi véi ching Pseudomonas
aeruginosa, tat ca cac nghiém thirc khao sat déu thé
hién ¢ kha ning khang chung nay ¢ néng do 500
mg/mL. Déi voi cac nghiém thirc C3N3; M3N3;
M3N4; M4N2 va M4N3, kha niang khang ching
Pseudomonas aeruginosa cing duoc thé hién &
ndng d6 100 mg/mL. i véi chung Salmonella
typhi, nghiém thirc C3N1; MIN2 va M3N4 khong
cho thiy c6 hiéu qua khang khuan & ca 2 nong do
khao sat. Nhin chung, cac nghiém thirc khao sat déu
thé hién duoc hoat tinh khang Salmonella typhi &
noéng d9 500 mg/mL. Kha ning khang vi khuan
gram (+) Staphylococcus aureus ciing chi dugc thé
hién & nong d6 khao sat 1a 500 mg/mL & tat ca cac
nghiém thure, loai trir nghiém thirc C3N3 va M3N2,
tat ca cac nong do 100 mg/mL déu khong khang

dugc chung vi khuan nay. Nghiém thic déi chimg
va nghiém thirc M4N3 1a 2 nghiém thuc khang lai
Bacillus subtilis & nong d6 100 mg/mL, cac nghiém
thirc con lai thé hién kha nang khang dugc ching vi
khuén nay & nong d6 500 mg/mL, trir nghiém thirc
M3N1 khéng cho thay hiéu qua khéang khuan & ca 2
ndng do khao sat.

O thi nghiém nay, sinh khéi nuéi cdy trén moi
truong ¢6 ndng d6 mudi nitrate 100% déu cho hiéu
qua khang khuan t5t hon sinh khéi nuéi cdy trén moi
truong co bd sung hop chat hitu co. Piéu nay co thé
do sy tich lity hop chét thir cp c6 kha ning khang
khuan trong sinh khdi nudi cdy trén méi trudng ddi
chimg dién ra sém hon so véi sinh kh6i nudi cdy trén
mdi trudng c6 bd sung cac hgp chat hitu co. Trong
khi sinh khdi & moi truong ddi chimg phat trién dén
cubi pha cén bang va bat dau vao pha suy vong thi
sinh kh6i nuéi cay trong moi truong ¢ bo sung hop
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chat hiru co dang trong pha tang truong va bét dau
vao pha cén bang.

4 KET LUAN

Cao ndm men va casein hydrolysate déu cho
thdy hiéu qua tich cuc khi bd sung vao méi truong
nudi cdy ¢ ndng do thich hop. Tir nhitng két qua dat
dugc cho thdy méi truong thich hop nhat cho su
nhan nhanh sinh khéi cdy lan kim tuyén 1a moi
truong Albert’s ¢6 thanh phan mudi nitrate giam
50% va b sung 30 g/L sucrose, 7 g/L cao nim men
voi chiéu cao cay dat duoc 1a 9,41 cm; khéi luong
tuoi dat 1,82 g/méu, khéi lugng kho dat 0,19 g/mau
sau 6 tudn nudi cdy. Sinh khdi thu nhan dugc trén
moi truong nay cling ¢ hoat tinh sinh hoc tot nhét
voi kha ndng khang oxi hoa cao (ICsp = 2,40
mg/mL) va kha nang khang 4 ching vi khuan 1a
Pseudomonas  aeruginosa;, Salmonella  typhi;
Staphylococcus aureus va Bacillus subtilis.

LOI CAM TA

Nhom tac gia xin chan thanh cam on Phong thi
nghiém Trong diém khu vyc phia Nam vé Cong
nghé Té bao Thuc vat, Vién Sinh hoc Nhiét d6i da
hd trg cho nghién ciru nay.
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