KHOA HOC CONG NGHE

ANH HUOGNG CUA NAA, MOI TRUONG KHOANG VA
NGUON CARBOHYDRATE LEN NUGOI CAY TE BAD HUYEN
PHU CAY XA BEN (Ehretia asperula Zoll. & Mor.)
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Xa den (Ehretia asperula) 1a mot vi thuéc quy tir lau da duoc st dung trong y hoc ¢d truyén, ngay nay nhiéu
nghién ctru ciing da cho thdy Xa den chita nhiéu hop chat thit cip c6 hoat tinh sinh hoc quan trong. Nudi cay
huyén pht 12 phuong phép hiéu qua dé san xuat sinh khéi va thu nhan cac hop chat thit cdp. Trong nghién ctu
nay, vai tro ctia NAA, moi truong khoang va nguon carbohydrate trong qua trinh sinh trudng ctia té bao huyén
phu ciing da duoc nghién ctru. Két qua cho thdy mau tTCL than non cdm tmg tao mo seo x6p bé trong moi
truong c6 bé sung 2,4 D, thich hop 1am nguyeén liéu cho nudi cdy té bao huyén phi. Mé seo nay duoc nuéi cay
vao moi truong MS 16ng bd sung NAA (0,5 — 2,0 mg/L) trong diéu kién 16ng lic, sau 15 ngay nuoi cdy huyén
phu tang sinh t6t nhat trong méi truong MS bd sung 1,5 mg/L NAA. Bén canh d6 cac loai méi truong ciing
nhu nguon carbohydrate khac nhau cting duoc khao sat dé xac dinh duoc loai méi truong tot nhat cho su sinh
trudng ctia té bao huyén phu Xa den. Sau 15 ngay nudi ciy két qua cho thay méi truong B5 bé sung 30 g/L
sucrose 1a moi truong thich hop nhét cho viéc nudi cdy té bao huyén phu cay Xa den. Tir cac két qua trén, moi
truong B5 bd sung 1,5 mg/L NAA, 30 g/L sucrose duoc xem 1 moi truong tdi wu cho nuéi ciy té bao huyén
pht Xa den (BM). Sinh khéi t€ bao thu nhan trén méi treong BM duoc x4c dinh c6 chita cac hop chat thi cap,
ham luong céc chat thi cdp nay ciing thay d6i theo thoi gian nuoi cdy. Két qua ghi nhén tai diém cuc dai ctia
duong cong tang truong cho thay ham luong phenolic dat 47,74 mg GAE/g DW va ham luong rosmarinic acid
(RA) dat 43,61 mg/g DW.

Tt khéa: Acid rosmarinic, xa den, t€ bao huyén phu, moi truong Bb, phenolic.

amino acids va cyanoglycosides. Cac hop chat nay da
duoc ching minh 1a chéng oxy héa (Ly va cong su,
2006) [15], chong lai mot s6 dong té bao ung thu (Kuo
va Yang-Kuo, 1997; Hua va cong su, 2014) [8], [5] va
kha nang chong lai hoat dong tai ban cta virus HIV
(Kuo va Yang-Kuo, 1997) [8].

Nhiéu phuong phap duoc 4p dung dé cai thién
chat luong va s6 lwong ctia hop chat thit cap trong
nudi cay té bao bao gdém lua chon cac dong té bao phu
hop, c¢6 dinh té€ bao, thay ddi cac hop chat ctia moi
truong nudi cdy, cac ung sudt vat ly va hoa hoc khac
nhau... (Tahsili va cong sy, 2014) [30]. Hon nira,
phuong phép nay co6 thé duoc trién khai & ca quy mo
phong thi nghiém va quy mé cong nghiép, vi vay no
duoc coi 1a phuong phap thich hop dé nuoi cdy sinh
khai té bao va thu nhan hop chat thit cap véi nang suat

1. GI0I THIEV

Cay Xa den co tén khoa hoc la Ehretia asperula
Zoll. & Mor., ho Voi voi (Boraginacea) [19]. Loai cay
nay 1a mot vi thudc quy dugc dung trong y hoc cé
truyén dé chita mun nhot, ung buou, tiéu viém, giai
doc. Cay phan b6 & nhiéu vung chau A va Pong Nam
A, trong d6 c6 Viet Nam. Mot s6 nghién ctu trude day
da bao cao rang C. hindsii chita cac hop chat thir cap
nhu sesquiterpenes (Huang va cong su, 2000; Kuo va
cong su, 1996) [6], [10], triterpenes (Huang va cong
su, 2000; Kuo va Yang-Kuo, 1997) [6], [8], alkaloids
(Huang va cong su, 2000; Wang va cong su, 2006; Kuo
va cong su, 1995) [6], [32], [9] va flavonoids,
polyphenols (Ly va cong su, 2006) [15], tannins,
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16m. Cac nghién ctru vé nuoéi cdy té bao huyén phu ctia
Melastoma malabathricurm thu duoc anthocyanin (See
va cong su, 2010) [25, nudi cdy té bao huyén phu ctia
Withania somnifera (L.) Dunal thu duoc withanolide A
(Sivanandhan va cong su, 2013) [27], nuéi cay té bao
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huyén phu cta Spilanthes acmella Murr. thu nhan
spilanthol (Singh va Chaturvedi 2012) [26].

Cho dén nay, cac nghién ciru vé E. asperula cht
yéu tap trung vao phan tich cac hop chat héa hoc, cac
nghién ctu vé nuédi cay in vitro chii yéu Ia vi nhan
giong (Vit Quang Nam va cong su, 2013; Tran Trong
Tuan va cong su, 2016; Tran Thi My Tram va cong su,
2018) [311], [30], [29]. Gan day, Pham Thi My Tram va
cong su (2020) da buoc dau nghién ctru mot s6 yéu to
anh huéng dén qua trinh nuoi cdy t€ bao Xa den tir cac
mau cdy mo seo [21]. Trong nghién ctru ndy, bén canh
viec xac dinh mot s6 yéu t6 anh hudng lén qua trinh
nudi cdy t€ bao huyén phu Xa den, con tap trung
nghién ctru sy sinh trudng va kha ning tich lay hop
chat thit cap ctia t€ bao huyén phu theo thoi gian nu6i
cdy.

2. VAT LIEU VA PHUDNG PHAP

2.1. Vatlieu

Nguén vat lieu nghién ctu 1a cay Xa den hai nam
tudi duoc tréng trong nha luéi Phong Cong nghé té
bao thuc vat, Vién Sinh hoc Nhiét doi, giong cay Xa
den duogc thu nhan tai tinh Hoa Binh.

2.2. B4 tri thi nghiém

2.2.1. Khdo sat anh huong cua NAA va 2,4D Ién
swr hinh thanh mé seo tir mau cay than non cia ciy Xa
den

Mau c4y than non dugc lac khir trung véi HgCl,
trong 10 phut, sau d6 mau duwoc cit thanh cac 16p
moéng theo tiét dién ngang (tir 0,2 — 0,5 mm) va cay
vao moi truong MS (Murashige va Skoog, 1962) [17]
b6 sung rieng 1&¢ NAA (Duchefa, Ha Lan) va 24D
(Duchefa, Ha Lan) voi néng do tir 0,5 dén 5,0 mg/L,
két qua duoc ghi nhan sau 40 ngay nudi cdy (Hinh 4a).

222 Khao sdt anh hudng cia nong do NAA lén
sur ting trudng cua té€ bao huyén phu Xa den

Mo seo voi khoi lwong 1,2 g duoc cdy vao cac
binh tam giac chita 50 mL moi truong MS 10ng c6 b
sung 30 g/L sucrose va NAA (0,5; 1,0; 1,5; 2,0 mg/L).
Su ting trudng cla té bao huyén phu duoc danh gia
qua su thay déi cta cac chi tieu khoi luong tuoi
(mg/mL) va khoi luong kho (mg/ml) ctia té bao
huyén pht.

2.2.3. Khdo sat anh huong cua moi trirong khodng
[én sir ting trudng cua t€ bao huyén phu Xa den

Sinh khéi t€ bao voi khdi luong tuoi ban dau 1a 1,5
g, duoc cdy vao binh tam giac chita 50 mL clia cac loai
moi truong khoang la MS, 1/2MS (Moéi truong MS co
thanh phan khoang da luwong gidm di 1/2), SH
(Schenk va Hildebrand, 1972) [24], B5 (Gamborg,

1968) [4], WPM (Lloyd va McCown, 1980) [14], b6
sung 30 g/L sucrose va 1,0 mg/L NAA. Sinh khéi té
bao ctia moéi nghiém thic duoc thu nhan sau 15 ngay
nudi cay.

2.2.4. Khéo sit anh huong cua nguon carbon lén
Surtang trudng cua té bao huyén phu Xa den

1,5 g sinh khdi t€ bao nuéi cdy trong moi truong
khoang thich hop bé sung 1,0 mg/L NAA c6 bs sung
céc loai duong sucrose, glucose, fructose véi néong do
duong thay d6i tir 10 — 50 g/L. Sinh khéi té bao cta
moéi nghiém thttc dugce thu nhan sau 15 ngay nudi cdy.

2.2.5. Xdy dung duong cong ting truong va xiac
dinh ham hrong hop chat thir cdp (HCTC) tich hiy
trong sinh khoi t& bao Xa den trén moi truong 67 vu
vira xdc dinh duoc

Sau khi xac dinh moi truong khoang, loai duong
va néng do duong thich hop cho su sinh trudng ctia té
bao huyén pht Xa den, moi truong méi nay duoc ky
hiéu 1a BM. 1,5 g sinh khéi t& bao Xa den duoc nuoi
cdy trong moi truong BM. Duong cong ting truéng
ctia huyén phu trong moi truong nay duoc thiét lap
dua trén sy bién thién cta khoi lwong tuoi va khoi
luong kho ctia huyén phu ghi nhan sau méi 3 ngay
nudi cdy, thoi gian khao sat duoc thuc hién trong 3
tuan.

2.3. Phuong phap

231 Phuong phdp xédc dinh sinh khoi (st dung
cho thi nghiém 2)

Sinh khéi t€ bao duoc x4c dinh theo phuong phap
duoc mo ta trong bao cao ctia Lé Kim Cuong va cong
s, 2012) [11]. Theo doi va ghi nhan két qua sau moi 3
ngay nudi cdy, su bién thién ctia khéi lwong sinh khai
té bao Xa den theo thoi gian duoc stt dung dé dung
duong cong ting truéng cho té bao huyén phi.

2.3.2 Xac dinh ham luong phenolic

Ham luong phenolic duoc xac dinh theo phuong
phap Folin-Ciocalteu (Folin va Ciolcateau, 1927) [3].
Hoa tan 1 mg cao chiét tho trong 1 mL nudc cat, sau
d6 lay 100 pL dung dich mau da pha loang cho vao
ong eppendorf. Thém 500 pL dung dich Folin-
Ciocalteu 10% va tron déu, t hon hop dé phan tmg
trong 5 phat. Sau d6 thém 400 pL dung dich Na,CO,
7,5% va tron déu. U dung dich & nhiét d6 phong trong
1 gio, sau do do do hap thu quang & budc séng 765
nm.

2.3.3. Xadc dinh ham lrong Rosmarinic acid
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Ham luong Rosmarinic acid (RA) trong cao chiét
ethanol dugc xac dinh bang phuong phap do quang
phé duoc mo ta trong bao cao ctia Oztiirk va cong su
(2010) [20].

2.4. Diéu kién thi nghiém

Céc thi nghiém duoc tién hanh & diéu kién nhiet
do 23 + 2°C, khong chiéu sang, cac binh nuoi ciy long
duoc nuoi trén may lac voi téc do 110 rpm.

2.5. X1t Iy thong ke sé lieu

S6 lieu nghién ciu duoc xir ly thong ké béing
phan mém Statgraphics Centurion XVI, biéu d6 duoc
vé bang phan mém Microsoft Excell 2010.

3. KET QUA VA THAO LUAN

3.1. Anh huéng ciia NAA va 2,4D lén sy hinh
thanh mé seo tir miu than non cay Xa den

Két qua sau 40 ngay nuoi cdy, & hau hét cac
nghiém thitc bé sung 2,4-D mau cdy déu co kha niang
tao mo seo, sau khoang 7 ngay nuéi cdy mo seo bat
d4au hinh thanh, sau ngay thtt 30 mau ciy khong c6 su
gia tang thém vé ty 1& mo seo hinh thanh, cha yéu gia
ting vé kich thuéc mo seo tuy nhién su gia ting nay
kha cham. O cac nghiém thic bé sung NAA mo seo
bat dau hinh thanh sau khodng 10 ngay nuéi cdy,
cham hon so véi cac nghiém thic c6 b6 sung 2,4-D.
Sau 40 ngay nudi cdy, nghiém thic b sung 1,5 mg/L
2,4-D c6 ty 1¢ hinh thanh mé seo cao nhat (65,08%), ké
d6 1a nghiem thitc b6 sung 1,5 mg/L NAA (61,90%).
Khoi luong tuoi mod seo & nghiém thic bé sung 1,5
mg/L 2,4-D chi dat 38,76 mg, chi tiéu ndy cao nhat &
nghiém thtc b6 sung 1,5 mg/L NAA (72,16 mg).

Tuy két qua nghién ciru cho thdy, NAA cho két
qua cam ung tao seo thich hop hon 2,4-D nhung
nhitng mo seo duoc tao thanh & cac nghiém thic bé
sung NAA 1a moé seo xanh, cau tric moé seo ctmg chic
(Hinh 4b), diéu nay xét vé chi tiéu hinh thai mo seo 1a
khong phu hop cho nuoéi cdy tao t€ bao huyén phu.
Trong khi do, & cac nghiém thic bé sung 2,4-D, mau
cdy than non cay xa den cho mo seo x6p, mau trang
dén trang nga, nho c6 ciu tric xop bé cac mo seo nay
sé dé dang phan tan vao moi truong long vi vay day la
loai mo seo thich hop cho nudi cdy tao té bao huyén
phu (Hinh 4c¢). Nghién ctu ctia Mahmood va cong su
(2010) trong cam tng tao mo seo tir cac loai mau cdy
khac nhau trén déi tuong cay Ba bénh (Furycoma
longifolia) cho thdy loai mau cdy than cay Ba bénh,
2,4-D cho ty 1é mo seo hinh thanh cao nhat (88,33%,
2,0 mg/L), NAA chi cho ty 1é mé seo hinh thanh cao

thtt 4 (76,67% & mitc 1,0 mg/L) trong tit ca cac auxin
da khao sat [16]. Ngoai ra, hinh thai mo seo ¢ cac mau
cdy trén ca hai moi truong bé sung 2,4D va NAA
trong nghién cttu néi trén déu cho moé seo xdp trang
dén hoi vang.

Bang 1. Anh huéng cita 2,4-D va NAA Ién sy hinh
thanh mé seo tir miu cdy 16p than non cay Xa den sau

40 ngay nudi cay
Néng FI:S} I¢ ,
Ngh’iém Loai PR mau tao |Khoi luong

thitc | auxin (mg/L) m?%s)eo twoi (mg)
T-D1 0,5 34,92¢ | 16,82%f
T-D2 1,0 39,68% | 23,88cdef
T-D3 1,5 65,08° 38,76Pd
T-D4 2,0 58,732 | 34,43bcde
T-D5 94D 2,5 34,92¢F | 17,68%f%
T-D6 ’ 3,0 25,408 | 16,949
T-D7 35 20,64" 12,00
T-D8 4,0 6,35' 7,201
T-D9 4,5 0,00 0,008
T-D10 5,0 0,00! 0,008
T-N1 0,5 47,624 | 39,23
T-N2 1,0 55,55 56,15
T-N3 1,5 61,90% 72,16
T-N4 2,0 42,86% 54,462
T-N5 2,5 31,75% 46,35
T-N6 NAA 3,0 22,220 26,79
T-N7 3,5 17,46" 22,464
T-N8 4,0 0,00! 0,008
T-N9 4,5 0,00! 0,008
T-N10 5,0 0,00! 0,008

Ghi chi: Cdc chir cdi a, b, c,... thé hién sur khidc
biét cia cdc két qua & cd 2 chi tiéu ty I¢ mo seo hinh
thanh va khoi Iwong tuoi mo seo c6 y nghia ¢ mukc p <
0,05 trong phép thir LSD.

3.2. Anh hudng néng @6 NAA Ién sy ting trudng
clia té bao huyén phi1 Xa den

Thoi gian thich nghi ctia t€ bao trong moéi truong
phu thudc vao nhiéu yéu t6 nhuw tudi mau, khoi luong
mau cdy va diéu kién nuoi cdy. Khac voi huyén phu
ctia mot vai doi tuong da duoc nghién ctu trude do, té
bao huyén pht Xa den c6 thoi gian thich nghi véi moi
truong 16ng lic ngan. Dua vao duong cong tang
trudng trong hinh 1 cho thy tir ngay tht 3 sau nuoi
cdy, & ba nghiém thic dau (0,5; 1,0; 1,5 mg/L NAA) té
bao huyén phu da budc vao phase log, rieng nghiém
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thic 2,0 mg/L NAA c6 thoi gian phase lag kéo dai dén
ngay thit 6 sau nudi cdy. Trong phase log, t€ bao ting
sinh nhanh chéng khién duong cong ting truéng cta
phase log kha déc & ca 4 nghiém thirc khao sat. Tir
ngay thir 12 sau nuéi cdy toc do gia tang sinh khoi té
bao cham lai, huyén phu bit dau budc vao phase can
béang. Riéng véi nghiém thirc 2,0 mg/L NAA phase log
bat dau muén hon tir ngay thit 6 va cling kéo dai dén
ngay thit 12, tir sau ngay thir 12 huyén phu ciing bat
dau buoc vao phase can bang. Két qua ghi nhan tai
thoi diém két thac phase log (ngay 12) cho thiy
nghiém thirc bd sung 1,5 mg/mL NAA cho két qua gia
tang sinh khai t€ bao tot nhat trong ca bon nghiém
thirc khao sat, khéi luong tuoi dat 60,57 mg/mL (Hinh
4d).

» 637 6205

340

530

20

10

0
Naay 3 Nagiy 6 Neay9  Naiyl2 Ny 15
—4-KLT05 “KLT10 ~—=KLTLS" —KLT20

Hinh 1. Pudng cong ting truéng ctia t& bao huyén
pht Xa den duoc x4y dung béi st gia ting sinh khaoi
tuoi theo ngay ctia cac nghiém thirc khao sat

Trong nghién ctu nay toc do ting trudng cla
huyén phu Xa den 1a nhanh hon so véi mot s6 nghién
ctru trude day trén cac doi tuong khac. Puong cong
ting trudng chia t€ bao huyén phu Orthosiphon
stamineus c6 phase lag ngin (6 ngay), ké d6 1a phase
log kéo dai dén ngay thir 18 cta qua trinh nuoéi cdy,
sau ngay thtt 18 huyén phu budc vao pha can bing
(Lee va Chan, 2004) [12]. Trong nudi cdy huyén phu
Spilanthes acmella Murr., sinh khéi chuyén sang
phase log sau 6 ngay, phase log ctia sinh khéi kéo dai
dén ngay tht 18 (Singh va Chaturvedi, 2012) [26].
Trong nudi cdy t€ bao huyén phu Halodule pinifolia
cho thdy phase lag kéo dai dén ngay thit 12 va pha log
ttt ngay thtr 12 dén ngay thit 24 (Subhashini va cong
su, 2014) [28]. Trong té bao huyén phu Panax
vietnamensis, phase lag kéo dai dén ngay tht 7 nuoi
cdy, tir ngay thir 7 dén ngay tha 12 sinh khéi chuyén
sang phase log, sinh khdi cao nhat vao ngay tht 14

(23,67 mg/L) (Lé Kim Cuong va cong su, 2012) [11].
Trong nghién cttu trén Taxus wallichiana Zucc., phase
lag ctia huyén phu kéo dai trong khoang 8 ngay, dén
ngay thit 24 ctia qua trinh nuoéi cdy, sinh khdi té bao
van chua chuyén sang pha can bing (Duwong Tin
Nhut va cong su, 2007) [2].

3.3. Anh huéng ctia loai méi truomg khoéng 1én st
ting trudng ctia t€ bao huyén phi Xa den

Trong nudi cay té bao huyén pht, moi truong
khoang déng vai tro quan trong trong qua trinh sinh
truong & t€ bao. Theo nghién ctru ctia Rothstein va
Cregg (2005) da cho thdy ty lé NH,* : NO, trong moi
truong nudi cdy c6 anh hudng rat 16n dén hau hét cac
loai cay duoc nudi cdy thé hién & cac thong s6 tang
truong do duoc & cay [23]. Thanh phan cac loai moi
truong duoc khao sat nhu MS, B5, WPM, 1/2MS va
SH co6 ty 1é nay khac nhau. Két qua nghién cttu (Hinh
2) ciing da cho thdy co su khac biét c6 y nghia cta
sinh khoi Xa den duoc nudi trong cac loai moéi truong
khoang khac nhau. Sinh khéi t€ bao Xa den dat cao
nhat trong moéi truong B5 (8,08 g khoi luong tuoi; 0,68
g khéi luong kho) va moi truong MS (7,78 g khai
luong tuoi; 0,60 g khéi luong kho) va thap nhat & moi
truong SH (2,77 g khoi lwong tuoi; 0,28 g khéi luong
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Hinh 2. Anh hudng ciia méi truong khoang 1én sy
ting trudng ciia té€ bao huyén phi Xa den

3.4. Anh hudng ciia nguén carbohydrate lén sy
ting trudng ciia t€ bao huyén phi Xa den

Nguon carbohydrate ciing 1a thanh phan quan
trong ctia moi truong nuodi cdy in vitro. Puong khong
chi da duoc chiing minh 1a phan tit hoat dong nhu cac
nguén ning liwong ma con cé thé hoat dong nhu cac
phan tir tin hiéu anh hudéng dén su ting trudéng, phat
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trién va chuyén hoa ctia cac t€ bao nuoi cay (Rolland
va cOng su, 2006; Wang va Weathers, 2007) [22], [33].
Trong nghién ctru nay sucrose, glucose hoac fructose
duoc st dung dé danh gia tAc dong ctia ngudn
carbohydrate lén su sinh truong cta t€ bao huyén phu
cay Xa den.

T két qua & bang 2 co6 thé thdy cac loai ngudn
carbohydrate khac nhau khi b§ sung vao moi truong
nudi cdy t€ bao huyén phu cay Xa den da cho thay
nhiing tac dong khac nhau lén kha ning tang sinh cua
té bao. Sinh khoi t€ bao Xa den c6 su thay déi ro rét
theo st bién thién cda loai va néng do duong duoc bd
sung vao moi truong. Nghiém thitc c6 su gia ting sinh
khdi t€ bao cay Xa den manh nhat l1a b sung 20 g/L
sucrose (7,58 g), ké d6 la nghiém thitc bd sung 30 g/L
sucrose (7,02 g). Cac nghiém thic b sung glucose
chi cho két qua gia ting sinh khéi & mitc trung binh,
nghiém thtc bd sung glucose cho két qua tot nhat 1a
20 g/L (5,17 g). Nghién nay ciing cho thay fructose
khong thich hop cho sy phat trién ciia t€ bao huyén
phu cay Xa den, khoi lugng sinh khéi t€ bao ghi nhan
duoc & cac nghiém thicc bd sung duong fructose rat
thap so voi duong sucrose hodc glucose. Song song
do, két qua bang 2 ciing cho thdy su gia ting sinh khai
kho ctia té€ bao Xa den ty 1é thuan voi su gia ting nong
do duong trong moi truong nudi cdy. Nghiem thic c6
su gia ting sinh khéi kho t€ bao cay Xa den manh
nhat 13 nghiém thirc bé sung 40 g/L sucrose (0,45 g)
va b6 sung 30 g/L sucrose (0,44 g), trong khi sinh
khoi kho ctia nghiém thie bé sung 20 g/L chi dat 0,39
g. Tir nhimg két qua nay cho thay, khi nong do duong
trong moi truong ting cao mot mat da e ché su ting
sinh cta té bao do su gia ting ap sudt thdm thau trong
moi truong, mat khac chinh viéc cham ting vé s
luong cung voi ham luong cao cia carbohyrate da tao
diéu kién tot cho té bao tich liy chat kho.

T méi trong quan giira st gia ting ctia sinh khoi
tuoi va kho ctia té bao Xa den c6 thé két luan rang moi
truong bé sung 30 g/L sucrose 1a thich hop cho nu6i
cdy té bao huyén phu cay Xa den. Két qua ctia nghién
ctru nay tuong tu voi két qua nghién ctru ctia Zhang va
cong su (2018) nuodi cdy té€ bao huyén phu cay
Angelica sinensis, té bao huyén phu ting sinh vé khoi
luong tuoi t6t nhat trong méi treong bé sung 30 g/L
sucrose trong khi do khdi luong kho sinh khoi dat cao
nhat & néng do 40 g/L sucrose [35]. Nghién ctru ctia
Karwasara va Dixit (2013) da ching minh rang, té bao
huyén phu cay Nothapodytes nimmoniana nudi trong

moi truong bd sung sucrose c6 toc do ting trudng
nhanh hon so voi moéi truong bd sung glucose va
fructose & cung nong do 30 g/L [7]. Mot nghién ctru
khac ctia Nagella va Murthy (2010) trong nuéi cdy té
bao cay Withania somnifera ching minh ring moi
truong chi stt dung mot ngudn duong 1a sucrose cho
két qua gia tang sinh khdi cao hon so véi moi truong
bd sung cac loai duong khac & dang don 1€ hoic két
hop [19]. Tuong tu, nghién cttu cia Liu va cong su
(2018) da cho thdy moi truong nudi cdy bé sung 30
g/L sucrose 1a toi tu cho sy ting trudng té bao & té
bao huyén phu cay Cistanche tubulosa [13].

Bang 2. Anh hudng ciia loai va ndng do duong nuodi
cdy dén su sinh trudéng ciia t€ bao huyén phu cay Xa

den sau 15 ngay nu6i ciy

Loai |Nghiem Nf)flg Khoi Khoi
duong | thic do luqng hrfmg
(g/1) |tuoi (g) | kho ()

S1 10 5,03¢d 0,20¢

S2 20 7,58 0,39

Sucrose | S3 30 7,02 | 0,442

S4 40 6,44" 0,452

S5 50 5,57°¢ 0,39

G1 10 3,88 0,134

G2 20 5,17¢ 0,20°

Glucose | G3 30 4,83 | 0,21°

G4 40 4,314 0,21¢

G5 50 3,13k 0,20°

F1 10 2,865 | 0,11%

F2 20 2,20M 0,07¢

Fructose| F3 30 1,77 0,07¢

F4 40 1,75 0,07¢

F5 50 1,68 0,07¢

Ghi chii: Cdc chir cdi a, b, c... thé hién sur khic
biét cuia cdc két qua ¢ cd 2 chi tiéu khoi hrong tuor va
khoi lnong khé co ¥ nghia é mutc p < 0,05 trong phép
thir LSD.

3.5. Xay dung duong cong ting triedng ctia huyén
phti Xa den trén méi trudong t3i wu.

Moi truong nuéi cdy déng vai trd quan trong
trong nghién ctru thuc vat in vitro, mét moi truong
nudi cdy thich hop cho su tang sinh cia huyén phu sé
tao tién dé cho cac nghién ctu vé sau. T két qua
nghién cttu ndy, moi truong khoang B5 bd sung 1,5
mg/L NAA va 30 g/L sucrose dugc ching minh la
moi truong t6i wu cho su sinh truéng ctia té bao huyén
phu Xa den (duoc ki hiéu la BM), duong cong ting
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trudng ctia huyén phu trong moéi truong BM duoc mo
ta trong hinh 3.

Quan sat duong cong tang trudng ctia huyén phu
c6 thé thay tir ngay dau tién dén ngay tht 6 1a giai
doan mau cay thich tng véi moi truong nudi cay. Tir
ngay nudi cay thir 6 dén khoang ngay thi 15 cac té
bao budc vao phase log, sinh khoi té bao dat cao nhat
duoc ghi nhan vao ngay thit 15 (9,13 g khoi luong tuoi,
0,70 g khoi luong kho), sau ngay 15 sinh khéi té bao
giam, bén canh d6, duong cong ting truéng cua
huyén phu cé dinh hep, diéu nay cho thiy phase can
bang cia huyén phu rat ngan, thoi gian cdy chuyén
mau t6t nhat dao dong trong khoang ngay 14 — 15. Tt
két qua nay cho thay, té bao huyén phu Xa den nuoi
cdy trong moi truong BM c6 chu ki thu nhan sinh
khéi ngdn, chi sau 15 ngay nuéi cdy co6 thé thu duoc
9,13 g sinh khéi twoi tir 50 mL moéi truong. Tuy theo
cac diéu kién nudi cdy va trang thai té bao huyén phu,
trén cung doi tuong té bao Xa den, nghién ciru cta
Pham Thi My Tram va cong su (2020) cho thay sinh
khoi t€ bao huyén phit nuéi trong diéu kién t6i cho
luong sinh khéi cao nhat dat 149,933 g/L (twong
duong 7,49 g/50 mL) sau 4 tudn nuéi cdy, chu ky sinh
trudng cua cac dong té€ bao trong nghién ciu cla
Pham Thi My Tram va cong su dai hon so v6i nghién
cuu nay [21].

1000 /50 mL
9.00
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913
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3.00

200

100 016 024 031 047 0.70 061 054

0,00
3 6 9 12 15 18 21
—+—Khoi luong tuai (g) Khoi luong kho
Hinh 3. Puong cong ting trueéng clia sinh khéi Xa den
trong méi tredmg BM

T duong cong tang truéng & hinh 3 cho thay, ba
méc thoi gian c6 khoi lugng sinh khdi cao nhat ndm
trong khoang thoi gian tir ngay 12 dén ngay 18, ham
lugng phenolic va rosmarinic acid (RA) tich liy theo
thoi gian nuoi cdy duoc trinh bay trong bang 3.

Két qua ham luong phenolic duoc xac dinh dua
trén phuong trinh duwong chudn y = 0,0045x + 0,0404
voi R? = 0,9984. Trong ba moc thoi gian duoc khao sat,
thi ngay nuéi cdy thtt 12 ham lwong phenolic tich liy

thu duoc la thap nhat (24,68 mg GAE/g mau kho)
diéu nay co thé do ngay nudi cay thir 12 van con trong
phase log, céc té bao dang trong giai doan ting trudng
manh, t&€ bao cht yéu téng hop cac hop chit so cap
can thiét dé chudn bi cho su phan chia lién tuc nén
ham luong phenolic tich lily duoc thap hon ngay 15 va
18. O ngay nudi cdy the 15, ham luong phenolic thu
duoc dat cao nhat 1én dén 47,74 mg GAE/g mau kho.

Bang 3. Ham luong hop chét thit cdp tich liy trong
sinh khdi Xa den trén méi truomg BM

Thczl. glfm Phenolic (1:1g RA (mg/g
nudi cdy | GAE/g mau miu kho)
(Ngay) kho)
12 24,68 20,36
15 47,74 43,61
18 31,93 24,59
\'

\\.
‘ | ’ |
1‘ Khir triing \/ Loal bé cic phin I

bi ton thirong

Cat mong
(0.2-0,5mm)

Chon miu

=

Hinh 4. a) Quy trinh tao miu ciy tTCL (transverse thin
cell layer) tir mau cdy than non ciy Xa den. b) M6 seo
Xa den trén méi truong MS + 1,5 mg/L NAA. ¢) Mo
seo Xa den trén moéi truomg MS + 1,5 mg/L 24-D. d)
Huyén phit Xa den trén méi truong BM & ngay nuoi ciy
thiz 15. €) Sinh khéi turoi t€ bao huyén phit Xa den

Beén canh kha nang tich lily phenolic, ndng do RA
ctia cac mau cao chiét ciing duoc nghién ciu. Két qua
RA duoc tinh toan theo phuong trinh duong chuin y =
0,0011x - 0,0073 voi R2 = 0,9989. Két qua ghi nhan
duoc cho thay ngay nudi thit 15 c6 ham luong RA cao
nhat (43,61 mg/g mau kho). Nghién ciu cda
Bandoniene va cong sy (2005) khi xac dinh ham
lwong rosmarinic acid trong 1a cac loai cay thuoc ho
cay x6 thom va cay luu ly bang HPLC cho thdy néng
do cia RA nidm trong khoang ttr 13,3 dén 47,3
mg/gam 14 kho cua tit ca cac cay duoc thir nghiém
0. Trong d6 S. glutinosava S. sclarea c6 ndong do RA
cao nhat (47,3 va 41,1 mg/g mau kho). Két qua cta
Xu va cong su (2008) trong nudi cdy té bao cha
Agastache rugosa cho thiy san luong RA cao nhit
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(11,5 mg/g) dat duoc trong moi truong B5 1ong bé
sung 2,0 mg/L 2,4-D va 0,1 mg/L BAP & 10 ngay sau
khi nuoi cay [34]. Két qua nay da chimg minh sinh
khoi cta té bao E. asperula duoc nudi cdy trong BM
16ng van c6 kha nang tao ra cac hop chat thit cap co
hoat tinh sinh hoc.

4. KET LUAN

Mo seo x6p Xa den duoc tao tir mau cdy tTCL
than non xa den trén moi truong MS b sung 1,5
mg/L 2,4-D.

Mo seo x0p Xa den duoc nudi cdy 16ng lac, trong
modi truong MS bd sung 1,5 mg/L NAA cho két qua
ting sinh huyén phu tot nhat.

Moi truong khoang B5 duoc xac dinh la moi
truong khoang thich hop nhat cho viéc nuoi cdy té bao
huyén phu cay Xa den.

Noéng do sucrose 30 g/L 1a thich hop nhat cho
nudi cy té bao huyén phu Xa den.

Tt cac két qua trén, moi truong B5 bd sung 1,5
mg/L NAA, 30 g/L sucrose duoc xem la moi truong
t6i tu cho nuoi cay té bao huyén phu Xa den (BM).

Sinh khéi t€ bao thu nhan cé chira cac hop chat
thit cap. Két qua ghi nhan tai diém cuc dai ctia duong
cong tang trudng cho thidy ham lwong phenolic dat
47,74 mg GAE/g mau kho va ham luong rosmarinic
acid (RA) dat 43,61 mg/g mau kho.

LOI CAM ON
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EFFECT OF NAA, MEDIUM AND CARBOHYDRATE ON THE PROCESS OF Ehretia asperula
Zoll. & Mor. CELL SUSPENSION CULTURE

Nguyen Vo Thu Thao, Do Duc Thang, Nguyen Thi Huyen Trang,

Do Dang Giap, Nguyen Hoang Dung,
Trinh Thi Huong, Tran Trong Tuan

Summary

Ehretia asperula is a precious medicine that has long been used in traditional medicine, modern studies
have shown that £. asperula contains many secondary compounds with important biological activity. Cell
suspension culture is an effective method for biomass and secondary compound production. In this study,
the role of NAA, mineral medium, and carbohydrate source in the growth of the cell suspension was also
studied. The results showed that the young stem tTCL explants induced friable callus in the MS medium
supplemented with 2.4 D which suitable as materials for cell suspension culture. This callus was cultured in
liquid MS medium supplemented with NAA (0.5 - 2.0 mg/L) under shake condition, after 15 days of
cultured the best growth curve was in MS medium supplemented with 1.5 mg/L NAA. Also, different types
of mineral medium and sources of carbohydrate are investigated to determine the best condition for the
growth of Xa den cell suspension. After 15 days of cultured, the results showed that B5 medium
supplemented with 30 g/L sucrose was the best for culturing £. asperula cell suspension. From the above
results, the B5 medium supplemented with 1.5 mg/L NAA and 30 g/L sucrose was considered to be the
optimal medium for the culture of Xa den (BM) cell suspension. The biomass obtained on BM medium was
determined to contain secondary compounds, the content of these compounds changes with culture time.
Recorded at the maximum point of the growth curve showed that the phenolic content was 47.74 mg
GAE/g DW and the rosmarinic acid (RA) content was 43.61 mg/g DW.

Keywords: Acid rosmarinic, B5 medium, cell suspension, Ehretia asperula, phenolic.
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