Tap chi Khoa hoc Cong nghé va Thuc phdm 21 (2) (2021) 80-88

ANH HUONG CUA CAC LOAI PUONG KHAC NHAU
DPEN QUA TRINH NHAN NHANH SINH KHOI RE BAT DINH
CAY PANG SAM (Codonopsis javanica) IN VITRO
TRONG PIEU KIEN NUOI CAY LONG LAC

Trinh Thi Hwong!", Pham Vin Lgc?, Tran Thi Anh Thoal,

Nguyén Minh Phwong®, Trwong Quynh Yén Yén', Tran Treng Tuan?
Trieong Pai hoc Cong nghiép Thyc pham TP.HCM

2\/ién Sinh hoc Nhiét déi, VAST

*Email: trinhthihuongcsdl@gmail.com

Ngay nhan bai: 26/01/2021; Ngay chip nhan dang: 16/4/2021

TOM TAT

Trong nuéi cdy in vitro, viéc bd sung dudng vao mdi truong nudi cdy 14 rat can thiét
nham cung cap ngudn carbohydrate cho mau nudi cdy. Nghién ctru nay dugc thuc hién nham
danh gia anh huong cua 4 loai duong khac nhau dén kha ning nhan nhanh sinh khdi ré bat
dinh cdy dang sam (Codonopsis javanica) trong d1eu kién nudi cay long lic. Két qua thu dugc
cho thdy, ca 4 loai duong déu giup gia tang h¢ s6 tang sinh cua ré so véi ddi chirng (khong bd
sung duong); véi cac ndng do toi wu cua mdi loai duong lan luot 14 55 g/L fructose, 58 g/L
glucose, 14 g/L maltose, 57 g/L sucrose. Trong d6, su sinh truéng cua ré trén méi truong bd
sung sucrose tot hon 3 loai dudng con lai. Sau 30 ngay nudi ciy, chi sb ting sinh cua ré dat
duogc trén moi truong bd sung 57 g/L sucrose 1 4,16 1an. Két qua dat duoc cua nghién cau 13
co s& dé toi uu hoa quy trinh nudi cay nhan nhanh ré bat dinh nham muc dich thu nhan sinh
khéi ré dang sam.

Tir khod: DBang sam, fructose, glucose, maltose, ré bat dinh, sucrose.

1. MO DAU

bang sam la mat loai cay c¢o gia tri dugc liéu cao va duoc xem nhu 1a “nhin sim cia
ngudi nghéo” vi ¢6 tac dung chira bénh twong ty nhu nhan sam nhung gia ré hon nhan sam. O
nudc ta, loai dang saim duoc tim thay cha yéu la Codonopsis javanica. Theo nghién ciru cua
Jing va cong su (2015), cac loai dang sdm chta cac hoat chat chinh 1a: polyacetylene,
polysaccharide, phenylpropanoid, alkaloid, triterpenoid [1]. Cac hoat chat cia dang sam déu
tap trung ¢ ré. Vi vay, cac nghién cau thu nhéan ré bat dinh dang sam dugc xem 1a mot giai
phap dé thu nhan duoc ngudn ré dang sam mot cach chu dong, nhanh chong va khong phu
thudc vao diéu kién tu nhién thay thé cho phuong thirc nudi trong truyén théng.

Puong 14 co chét quan trong trong cac con duong bién dudng ¢ thuc vat, tiy vao nhiing
dbi ‘tuong khac nhau, moi giai doan phat trién khac nhau cua thuc vat ma n6 duoc sir dung
nhiéu hay it. Trong nudi cdy in vitro, mé va té bao thuc vat SOng chu yéu theo phuong thuc di
dudng, nén viéc bo sung dudng vao moi truong nuoi Cay I rat can thiét. buong khong chi
diéu hoa ap suat tham thau caa moi trudng ma con la nguon carbohydrate cung cap cho mé va
té bao. Hai dang duong thuong gap nhét trong nudi cay in vitro la glucose va sucrose, trong
d6 sucrose duogc sir dung phd bién hon [2]. Tuy nhién, ndng d6 qua cao cia duong s& anh
hudng dén 4p suat tham thau, kha nang hut cac chat dinh dudng va nudc tir 46 anh hudng dén
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su sinh truang cua mau [3]. Tuy theo muc dich nudi cdy ma ham lugng duong cho vao moi
truong khac nhau. Cac loai duong khac nhau cling ¢6 anh huong dén qua trinh nuoi cay in
vitro. Do d6, dbi véi mdi loai mé, té bao nudi ciy Can xdc dinh duoc loai va nong d6 duong
phu hop cho qua trinh sinh truong, phat trién ciia mau nuoi Cay Ngoai ra, viéc t6i uu héa
ngudn carbon khong nhiing gitp miu phat trién ma con tao diéu kién cho miu c6 du ngu0n
nang leong dé tich liy cac hop chét thtr cap [4], diéu nay rat c6 y nghia trong nudi ciy sinh
khédi mo, té bao thuc vat nhdm muc dich thu nhan cac hop chét ¢6 hoat tinh sinh hoc.

Vi vay, trong nghién cau nay hai loai duong don (glucose, fructose) va hai loai duong
d6i (sucrose, maltose) duoc nghién ciru nham danh gia anh huéng cua céc loai duong khac
nhau dén qua trinh ting sinh cua ré bt dinh cay dang sam nudi ciy long l4c in vitro, tir d6 xac
dinh duoc loai va nong d6 duong thich hop dé nhan nhanh sinh khéi ré bt dinh dang sam.

2. VAT LIEU VA PHUONG PHAP
2.1. Ngudn miu thuc vat

Ngudn vat liéu thuc vat ban dau la r& bat dinh c6 ngudn gdc tir ddt than ciy dang sam
(Codonopsis javanica) nudi cay in vitro (Hinh 1b).

2.2. Phwong phap cam ng tao ré bat dinh tir miu dét than

Céc chdi cay dang sam duoc nudi cdy in vitro trén moi truong MS (Murashige & Skoog) [5]
c6 bd sung 30 g/L sucrose. Sau 30 ngdy, cac cay dang sam nay (Hinh 1a) duoc cit thanh cac
doan than c6 kich thudc 1 cm (khdng mang 18). Tiép theo, cac doan than nay dwoc nudi ciy
trén méi tredng MS 6 bd sung 8,0 g/L agar, 30 g/L sucrose va 0,5 mg/L IBA (Indole-3-butyric
acid) trong 30 ngay dé cam tng tao ré bat dinh.

2.3. B tri thi nghiém

Mau ré bat dinh (c6 ngudn gdc tir nudi cay dét than) duoc can véi khdi lugng tuoi 1,0 g
va nudi cdy vao méi truong SH (Schenk & Hildebrandt) [6] co bé sung 0, 5 mg/L IBA (dya
trén két qua nghién ctru trude do vé méi trudng khoang va nong do auxin, so liéu khong duoc
thé hién), bo sung maot trong 4 loai dudng riéng I¢ (fructose, glucose, maltose, sucrose), pH
moi truong duoc diéu chinh 5,8 trude khi hap khir trang.

4 loai duong duoc tién hanh khao sat & cac nong do: 10, 30, 50, 70 g/L. D6i ching la moi
truong khong bo sung duong.

Chi tiéu theo ddi: Céc thi nghiém duoc thu nhan sau 30 ngay nudi cy véi chi tiéu theo
ddi la khoi lugng tuoi cua re, chi so tang sinh caa ré bat dinh.

Chi s6 ting sinh cua ré duoc xac dinh theo cong thuc:
Chi s6 tiang sinh (1an) = (KLT ré thu dwoc — KLT r& ban dau)/ KLT ré ban dau
(KLT: khéi lwong tieoi)

2.4. Piéu kién nudi cay
Céc thi nghiém nhan nhanh ré duoc nudi ciy trong binh tam giac c6 chira 30 mL moi

truong SH long, pH 5,8. Sau d6, mau duge dat & may lac tron véi toe do lac 100 vong/phuit.

_ Céc thi nghiém nuoi cay ré duoc dit ¢ diéu kién toi. Cac cay dang sam duoc nudi cdy ¢
diéu kién chiéu sang 12 gio/ngay vai cuong do chieu sang 2.000 £ 200 lux; do am phong nudi
50-60%, nhiét @6 23 + 2 °C.
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2.5. Xir ly théng ké

Tat ca cac thi nghi¢m dugc I3p lai 5 lan. S6 lieu thu nhan duoc xir ly bang Microsoft
Excel 2010 va phan mém thong ké Statgraphics centurion XV1 vai d6 tin cay 95%.

3. KET QUA VA THAO LUAN
3.1. Anh hwéng cia fructose I&n kha ning ting sinh cia ré bat dinh ciy dang sam

Sau 30 ngay nudi cy ré trén mdi trudng 16ng lic co bd sung duong fructose & cac ndng
d6 khac nhau, két qua thu dwoc cho thiy viéc bd sung dudng co vai trd rat quan trong trong
nudi cdy ré bat dinh dang sdm. O céc nghiém thirc cd bd sung duong déu thu dugc hé sé ting
sinh cao hon so v&i nghiém thue dbi ching. Hé sb tang sinh cua ré gia tang ty 1€ thuan vai su
gia tang nong d6 duong fructose bd sung vao mdi trudng nudi cay tr 10-50 g/L, twong tng
véi hé s6 tang sinh 1a 1,12-2, 02 lan (Bang 1). D1eu nay c6 thé Iy giai rang, qua trinh nuoi cay
ré bit dinh dang sam doi hoi Can cung cap ngudn carbon dé dap ng nhu cau vé ning luong
cho hoat dong trao dbi chat dé ré cd thé tiép tuc ting trudng.

Tuy nhién, khi tiép tuc gia ting ndng d6 fucrose 1én 70 g/L, hé sé ting sinh cua ré ¢ xu
huéng giam (dat 1,93 lan) (Bang 1). Theo Vincent va cong su (2000) nong d6 qua cao cua
duong s& anh huong dén 4p suét tham thau, 1am giam kha ning hap thu c4c chét dinh dudng,
tir d6 lam suy yéu hoic wc ché sy sinh truéng caa mau nudi cay [3]. Day 1a nguyén nhan dan
dén hé sb tang sinh cua ré bt dinh dang sam thu dugc trong thi nghiém nay giam di khi bd
sung dudng & ndng do 70 g/L.

Bang 1. Anh hudng cua fructose I1én kha ning tang sinh cua r€ bt dinh cay dang sam
sau 30 ngay nudi cay

Nong do fructose (g/L) Khéi luong tuoi ré (g) Hé sb tang sinh r& (lan)
0 (BC) 1,88 + 0,05%" 0,88
10 2,12 £ 0,07° 1,12
30 2,85+0,07° 1,85
50 3,02 £ 0,092 2,02
70 2,93+0,12%® 1,93

*Cac ky tea, b, .. thé hién sukhac biér c6 y nghia thong ké trong ciing 1 cét véi mike dg tin cdy 95%.

Tir két qua ¢ Bang 1 cho thay nong do 50 g(L fructose cho hé s6 ting sinh dat cao phét
(2,02 lan). Tuy nhién, day c6 the chua phai 1a nong d6 toi uu cho sy sinh truong cua re do
budc nhay dé khao sat nong d6 duong ¢ thi nghiém nay 1a 20 g/L. Do d6, chung t6i tién hanh
xay dung mo hinh hdi quy dé xac dinh mdi twong quan gitta ndng do duong va hé s6 tang sinh,
tr @6 tim ra nong’ d6 fructose téi wu nhét cho su sinh truong cua ré. Sir dung phan’mem
Stagraphic XVI, két qua thu dugc phuong trinh hoi quy tuyén tinh gitra fructose va hé so tang
sinh la:

Y =0,8241 + 0,0445X — 0,0004X?

(Trong d6: Y la hé sb tang sinh; X 1a ndng d duong fructose).

Hé sb ‘tuong quan Cua phuong trinh la R?=0, 95, diéu nay cho thay mé hinh phu hop dé
danh gia moi twong quan gitra h¢ so tang sinh va nong do fructose. Dua vao phuong trinh ho’I
quy da thic tréNn, c6 thé xac dinh dugc nong d6 fructose t6i wu la 55 g/L twong tng voi hé s6
tang sinh cua ré dat dugc 1a 2,04 lan.

82



Anh huéng cua cac loai duong khéc nhau dén qué trinh nhan nhanh sinh khéi ré bét dinh....

Qua quan sat vé mat hinh thai nhan thdy rang, ré thu duoc c6 hinh thai dai, manh, it tao
ré bén; ré ting sinh chii yéu bang hinh thuc kéo dai; va khong cé sy khac biét 16n vé mit hinh
thai gitra cac nghiém thac véi nhau (Hinh 1f).

3.2. Anh hwéng cia glucose 1&n kha ning ting sinh cia ré bit dinh ciy dang sam

Két qua thu duoc 6 thi nghiém nay ciing twong tu véi thi nghiém moéi truedng nudi ciy cd
bd sung fructose. Hé s tang sinh cua ré gia tang ty 1¢ thuan voi ndng do duong glucose bo
sung vao moi trudng nudi cay tur 10-50 g/L; sau do giam khi tiép tuc gia tang glucose 1én 70 g/L,
do d6 ndng do duong glucose thich hgp bd sung vao méi trudng nudi Cay nhan nhanh r& bat
dinh dang sam la 50 g/L (Bang 2). Tuy nhién, viec sir dung glucose bd sung vao méi truong
nuoi cay duong nhu t6 ra hiéu qua hon so vai fructose. Cu thé, tai nong d6 50 g/L glucose, hé
sb tang sinh cua ré dat 3,55 lan; trong khi do, hé sb ting sinh cua ré thu nhan dugc ¢ nghiém
thirc 50 g/L fructose thap hon, ch1 dat 2,02 lan (Bang 1 va 2). Vé mit hinh théi, ré thu nhan
duoc ¢ moi truong sir dung fructose dai, manh va it phan nhanh; trong khi do, ré thu nhan
dugc & méi trudng bd sung glucose thi ngan hon va c6 sy phan nhéanh tao ré thir cip nhiéu hon
so vai fructose (Hinh 1f,g).

Bang 2. Anh hudng cua glucose Ién kha nang ting sinh r& bét dinh cay dang sam
sau 30 ngay nudi cay

Nong d6 glucose (g/L) Khéi luong tuoi ré (g) Hé sb tang sinh r& (lan)
10 2,26 + 0,04 1,26
30 3,90 + 0,05° 2,90
50 4,55 + 0,06 3,55
70 4,32 £0,07° 3,32

*Cac ky tea, b, .. thé hién sukhac biér c6 y nghia thong ké trong ciing 1 cét véi mike dg tin cdy 95%.

Tuong ty V6i thi nghigm trén, ¢ thi nghiém nay phuong trinh hoi quy tuyén tinh giira
glucose va h¢ so tang sinh cling dugc xay dung, két qua thu dugc phuong trinh:

Y =0,6858 + 0,0966X — 0,0008X? (Trong d6: Y 1a hé s tang sinh; X 1a nong do duong).

Hé sb tuong quan R?=0, 97, diéu nay cho thay mé hinh pht hop dé dénh gia méi twong
quan gitta hé so tang sinh va nong do glucose. Dya vao phuong trinh hoi quy da thc trén, tai

nong do6 50 g/L thu dugc hé Sp tang sinh 1a 3 fl4 1an; va nong do glucose t0i wu x4c dinh duoc
14 58 g/L twong (g vai hé so tang sinh cua ré dat duoc la 3,50 lan.

3.3. Anh hwéng ciia maltose 1én kha niing ting sinh ciia ré bat dinh ciy dang sim

Khéc vai fructose va glucose 1a cac monosaccharide, thi maltose 1a mot disaccharide gom
2 phan tir glucose két hop lai véi nhau. Do vay, anh huéng ciia maltose dén qué trinh ting sinh
cua ré bat dinh dang sam ciing hoan toan khac. O thi nghiém nay, hé sb ting sinh cua ré dat
cao nhat (2,58 Ian) tai nghiém thirc 10 g/L maltose. H¢ s6 tang sinh cua ré giam dan khi nong
d6 maltose gia tang tr 30-70 g/L (Bang 3). Nhu vay, maltose cling 1a mot nguon duong gidp
gia tang hé s6 tang sinh cua ré nudi ciy, tuy nhién chi nén bd sung ¢ nong do thap (10 g/L).

Vé mit hinh thai, [e nubi cay trén méi truong c6 bo sung maltose manh, kéo dai 6 su
phan nhanh tao ré tha cap (Hinh 1m).
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Bang 3. Anh huong cua maltose 1én kha nang tang sinh 1& bat dinh cay dang sam
sau 30 ngay nudi cay

Nong do maltose (g/L) | Khbi lugng twoi ré (g) Hé s tang sinh ré (lan)
10 3,58 + 0,06*" 2,58
30 3,06 + 0,09 2,06
50 2,99+ 0,07 1,99
70 2,88 +0,06° 1,88

*Céac ky tira, b, .. thé hién s khac biét cé y nghia thong ké trong cling 1 cét véi muze dé tin cdy 95%.

Phuong trinh hoi quy tuyén tinh gitra maltose va hé sé ting sinh ciing duoc xay dung dé
du doan ndng d6 maltose t6i wu cho sy sinh trudng cua ré, két qua xac dinh phuong trinh hi
quy la Y = 0,884 + 0,311X -0, 017X2 + 0,0003%° - 0,000002X* (Trong d6: Y 1a hé s6 ting
sinh; X la nong d6 duong) voi hé sé tuong quan R?=0, 99, diéu nay cho thay mé hinh phu hop
dé danh gia moi tuong quan gilia hé sb tang sinh va ndng do maltose. Dua vao phuong trinh
hdi quy da thirc ndy, c6 thé xac dinh duoc nong do maltose ti wu cho su sinh trudng cua ré 1a
14 g/L twong tng voi hé sb tang sinh cua ré dat dwoc 12 2,70 lan.

3.4. Anh hwéng ciia sucrose 18n kha ning ting sinh ciia ré bét dinh cay dang sam

Trong thi nghiém nay, hé sé ting sinh cua ré ting ty 1& thuan véi su gia ting nong do
sucrose tir 10-50 g/L, twong wng véi hé sb tang sinh 1a 1,17-4,13 lan. Sau d6, hé sé tang sinh
cua ré giam khi nong do sucrose 1a 70 g/L, twong tng Véi hé sé ting sinh dat 4,01 1an (Bang 4).
Do vay, néng do sucrose thich hop bd sung vao maéi tredng nudi cdy nhan nhanh ré bt dinh
dang sam 1a 50 g/L.

V& mit hinh thai, khi duoc nudi ciy trong méi truong bd sung sucrose, ré ngan va phan
nhéanh rat manh, phan ré nam & phia trén bé mat méi truong thudng ¢ nhidu 16ng to nhd mau
trang (Hinh 1s).

Bang 4. Anh huéng cua sucrose Ién kha ning tang sinh ré bat dinh cay dang sam
sau 30 ngay nudi cay

Nong do sucrose (g/L) Khéi luong tuoi ré (g) Hé sb tang sinh (lan)
10 2,17 +0,10% 1,17
30 4,34 +0,09¢ 3,34
50 5,13 £ 0,082 4,13
70 5,01 +0,09° 4,01

*Cac ky tea, b, .. thé hién sukhac biér c6 y nghia thong ké trong ciing 1 cét véi mire dg tin cdy 95%.
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Hinh 1. Anh huong cua loai va nong do duong dén qua trinh nhan nhanh ré bat dinh cay dang sam &
diéu kién long lic sau 30 ngay nubi ciy. a: cay dang sam nuoi Cay invitro; b: r& bét dinh dang sam cam
ng tir mau dét than chup dudi kinh hién vi soi ndi; PC: mau ré nudi cay trén moi truong khong bd
sung duong (d6i ching); fi-f: 10, 30, 50, 70 g/L fructose; gi-g7: 10, 30, 50, 70 g/L glucose;

mi-my7: 10, 30, 50, 70 g/L maltose; s1-s7: 10, 30, 50, 70 g/L sucrose.

Tién hanh xay dung phuong trinh hdi quy tuyén tinh gitra sucrose va hé sé ting sinh thu
dugc phuong trinh 12 'Y = 0,982 + 0,111X - 0, 001X? (Trong d6: Y 1a hé sb tang sinh; X la
nong d6 duong) voi hé sb tuong quan R?=0, 99, diéu nay cho thiay mé hinh phi hop dé danh
gia mdi tuong quan g itra hé so tang sinh va nong do sucrose. Dya vao phuong trinh hoi quy
da thirc ndy, c6 thé xac dinh duoc & nong do dbi chirmg thu duoc hé s tang sinh 1a 0,98 lan,
nong d6 sucrose toi wu 1 57 g/L twong ng Véi hé sb tang sinh cua ré dat duoc 12 4,16 lan.

Tir nhitng két qua thu duoc tir md hinh hdi quy, hé s tang sinh cta ré dat duoc ¢ gié tri
nong d¢ toi uu cua 4 loai duong dugc so sanh. Két qua thé hién ¢ Hinh 2.
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Sucrose (57 g/L)
Glucose (58 g/L)
Maltose (14 g/L)
Fructose (55 g/L)

DC (0 g/L)

0 1 2 3 4 5
B Hg s6 tang sinh (1dn)

Hinh 2. So sanh hé s tang sinh cua bén loai duong sucrose, glucose, maltose va fructose
tai gia tri t6i wvu cua moi loai duong.

Nhu vy, tit ca cac nghiém thic c6 bd sung dudng vao méi trudng nudi ciy déu thu duoc
hé sb tiang sinh cuia ré cao hon ddi ching. Thi nghiém di cho thay vai trd quan trong ciia dudng
dbi vai su sinh truéng caa ré bat dinh. Ngoai trir maltose dwoc bd sung vao méi trudng voi
ndng do6 thap (14 g/L), thi 3 loai duong con lai déu cho thay nong do duong tuong ddi cao
(55-58 g/L) phi hop cho qua trinh sinh trueéng cua ré bat dinh cdy dang sam. Trong 4 loai
duong khao sat, thi sucrose phli hgp cho qua trinh ting sinh cta ré hon so véi ba loai duong
con lai, vi hé sb ting sinh cua ré thu duoc trén moi truong nuoi céy str dung sucrose dat cao
nhét (Hinh 2). Do d6, nong do va loai duong thich hop nhét cho su sinh truéng cua ré bit dinh
cay dang sam trong diéu kién nudi ciy long lic 1a 58 g/L sucrose.

Sucrose 12 mot disaccharide, gém 1 phan tir glucose két hop véi 1 phan tir fructose. Khi
khtr tring, duong sucrose bi thity phan mét phan thanh glucose va fructose, thuan lgi hon cho
mau hap thu. Trong khi d6, viéc sir dung glucose hoic fructose don 1é trong mdi trudng nudi
cay lam cho su hap thu hexoses khong day du va sy hap thy hexoses khong day du xuét hién
vao giai doan dau tién cua qua trinh nudi cay sé lam gian doan sy hinh thanh ré [7]. Nam 2002,
Jeong va cong sy nghién ctu t01 wu quy trinh nhan nhanh ré toc nhan sam (Panax ginseng)
ciing chi ra rang, trong s6 7 nguon carbon thir nghiém (glucose, fructose, galactose, maltose,
sucrose, lactose, glucose + fructose) thi trong méi truong ¢ bd sung sucrose ré phan nhanh
va tang truong nhanh hon so v6i cac loai duong con lai [8]. Sucrose cling la nguon carbon
thong dung duoc sir dung trong nudi cdy mé va té bao thuc vat, nong do thich hop pho bién la
20-30 g/L, song cling con phu thugc vao muc dich nudi cdy ma nong do bd sung vao moi
truong c6 thé thay d6i. Trong nghién ctru nay, ré bat dinh khong chira diép luc va duoc nudi
cay o diéu kién toi nén sy sinh truong cia ré hoan toan theo phuong thirc di dudng. Vi vay,
nhu cau vé dudng trong qué trinh nudi cdy ré thudng cao hon ¢ cac co quan khac. Diéu nay
giai thich cho két qua hé sb tang sinh cua ré thu duoc & ndong do duong 50 g/L sucrose cao hon
10 g/L va 30 g/L sucrose (Bang 4). Nguyén Trung Thanh va Paek Kee Yoeup (2008) da khang
dinh rang nong d6 duong ban dau co vai tro quan trong dén su sinh truéng cua ré bat dinh
nhan sam, va nong d6 duong 50 g/L la tbi wu cho sy tang truong sinh khdi [9]. Trong nghién
ctu cua Ket va cong su (2012) trén dbi twong Panax vietnamensis ciing chi ra rang, nong do
sucrose 50 g/L 1a tdi wru nhét cho su sinh treéng cia ré P. vietnamensis [10]. Tuong tu, trong
nghién ctu san xuat sinh khéi re bat dinh cay Gynura procumbens bo sung 50 g/L duong
sucrose vao moi trudng nudi ciy va nudi ciy ré trong bioreactor cé toc do phat trién ré bat
dinh cao nhét [11].
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Anh huéng cua cac loai duong khéc nhau dén qué trinh nhan nhanh sinh khéi ré bét dinh....

Mic du qua trinh nudi ciy ré bat dinh nén duoc cung cap ngudn carbohydrate cao hon so
véi cac mau mé khac, nhung véi nong d6 qua cao caa dudng s& anh huong dén ap suét tham
thiu gitta méi truong dinh dudng véi méi truong ndi bao cua mau ré, 1am giam kha nang hap
thy cac chat dinh dudng tir d6 1am suy yéu sy sinh truong cia ré nudi cay. Vi vay, cac nghiém
thirc b sung 70 g/L ciia bdn loai duong déu thu dwoc hé sé nhan nhanh ré giam (Bang 1-4).

4. KET LUAN

Cac két qua dat dugc da cho thiy duong dong vai trd quan trong ddi véi su sinh truéng
cua ré bét dinh. Trong s6 bon loai dudng khao sat thi sucrose phii hop cho qué trinh téng sinh
ctia ré hon so voi ba loai duong con lai (fructose, glucose maltose). Trong do, nong d¢ sucrose
thich hop b sung vao mdi truong nuoi cdy cho quéa trinh nhan nhanh sinh khéi r& bét dinh
dang sam & hé thong nudi ciy long lic 1a 58 g/L.

Léi cam on: Céc téc gia xin cam on sy ho trg kinh phi tir S Khoa hoc va Cong ngh¢ Thanh
pho H6 Chi Minh @é thuc hién nghién ciu nay, theo hop dong s6 13/2019/HD-QPTKHCN.
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ABSTRACT

EFFECT OF DIFFERENT KINDS OF SUGAR ON MULTIPLICATION OF
Codonopsis javanica’s ADVENTITIOUS ROOTS IN LIQIUD SHAKE CULTURE

Trinh Thi Huong®", Pham Van Loc!, Tran Thi Anh Thoa’,

Nguyen Minh Phuong?, Truong Quynh Yen Yen*, Tran Trong Tuan?
'Ho Chi Minh City University of Food Industry

?Institute of Tropical Biology, VAST

*Email: trinhthihuongcsdl@gmail.com

In in vitro culture, the addition of sugar to the culture medium is essential, aiming to
provide a carbohydrate source for the sample. This study was conducted to investigated the
effect of different kinds of sugar on the multiplication of adventitious root biomass of
Codonopsis javanica in the liquid shake culture. The results showed that the addition of sugar
helped increase the root proliferation coefficient. Appropriate concentrations of four kinds of
sugar were 55 g/L fructose, 58 g/L glucose, 14 g/L maltose, 57 g/L sucrose. The growth of
adventitious roots on sucrose-supplemented medium was better than fructose, glucose and
maltose. After 30 days of incubation, the root proliferation coefficient obtained on medium
supplemented with 57 g/L sucrose was 4.16 times. The results of the study are the basis to
optimize the process of multiplication of adventitious roots to obtain root biomass of C.
javanica.

Keywords: Adventitious root, C. javanica, fructose, glucose, maltose, sucrose.
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