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KHAO SAT SU' TANG TRUONG VA SINH TONG HQP CAPSAICINOID
CUA DICH TREO TE BAO OT (CAPSICUM SP.)

A STUDY ON THE GROWTH AND CAPSAICINOID BIOSYNTHESIS
OF CHILLI PEPPER (CAPSICUM SP.) CELL SUSPENSION CULTURES
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Toém tat: Mo seo tir 1a mam &t hinh thanh trong diéu kién ti, trén
moéi trwéng MS bd sung saccharose 30 g/l, 2,4-D 2,5 mg/l va
kinetin 0,5 mg/l sau 6 tuan nudi cay co cau truc xop phu hop voi
sy tao dich treo té bao. Dich treo té bao 6t téng sinh tét trong
moi trwdng MS bd sung saccharose 30 g/l, 2,4-D 3,0 mg/l két hop
v6i kinetin 0,5 mgl/l, trong diéu kién tbi v&i trong lwong té bao
khéi dau la 3 g/40 ml méi trwong. Dwéi tac dong cua acid
sahcyhc phenylalanine va valine, sy sinh tdng hop capsaicinoid
cua dich treo t& bao gia tang so voi ddi chirng nhwng su tang
trwdng lai bj wc ché. Suw két hop gilra acid salicylic véi
phenylalanine va valine c6 tac dong thic day s sinh téng hop
capsaicinoid dong thoi cai thién sy tang trwdng cla dich treo té
bao.

T khoéa: acid salicylic; Capsicum sp.; dich treo t& bao; mé seo;
phenylalanine; valine

1. Pat vin dé

Ot (Capsicum sp.) trudc day chi yéu dugc dung dé
lam gia vi trong bita 4n hiang ngay. Gan diy, capsaicin
(hop chét tao nén vi cay va nong) trong 6t duoc st dung
nhu mot duge chat trong y hoc ¢o truyen va y hoc hién
dai. Capsaicin dugc dung dé san xuét thudc giam dau co,
kem giam xung huyét da, chira bénh than kinh, bénh viém
miii... Capsaicin con c6 kha ning tiéu diét cac t& bao ung
thu tuyén tién liét hay té bao ung thu phdi bang cach kich
hoat qua trinh apoptosis (Min va cong su, 2004) [6].
Trudc nhu cau ngdy cang cao vé cac loai thude diéu tri
ung thu, cac nha khoa hoc da va dang nghién ctru kha
nang sir dung cac hé thong té bao 4t in vitro nhu nha may
san xuat capsaicin cung cap cho nganh dugc pham tranh
su 18 thudc vao cac diéu kién tu nhién khi khai thac hop
chat nay tir trai 6t.
2. Phuong phap nghién ctru
2.1. Vat liéu
2. 1.1. Vit liéu tao mo seo: 1a mam cia cdy mam 6t 2 tun
tudi.
2.1.2. Vit liéu tao dich treo té bao: md seo 6 tuan tudi
trén moi truong MS (Murashige va Skoog, 1962) bd sung
2,4-D 2,5 mgl/l, kinetin 0,5 mg/l va saccharose 30 g/I.

2.2. Phuwong phdp
2.2.1. Tao mo seo:

L4 mam &t duge nudi cdy trén moi trudng MS bd sung
saccharose 30 g/l, 2,4-D 2,5 mg/l va kinetin 0,5 mg/l (Do
Thi Hoang Tuyen va cong sw, 2011; V6 Thanh Phic va
cong sy, 2010) [2; 11]. Mau cay dugc dat trong toi ¢ di€u
kién nhiét do 25 + 2°C, am d¢ 70 %.

2.2.2. Tao dich treo té bao:

Mb seo 6 tuan tudi duge chuyén sang méi truong 1ong

Abstract: The callus from chilli pepper cotyledons initiated in the
dark, on MS medium with saccharose 30 g/l, 2,4-D 2,5 mg/l and
kinetin 0,5 mg/l. This callus was light yellow to brown and friable.
3 g of six-week-old callus was inoculated into 40 ml of MS liquid
medium to make cell suspension cultures. Chilli pepper cell
suspension cultures grew well in MS medium with saccharose 30
g/l, 2,4-D 3,0 mg/l and kinetin 0,5 mg/l, in the dark, on rotary
shaker (100 rpm). Salicylic acid, phenylalanine and valine were
used to promote the capsaicinoid biosynthesis pathway.
However, the presence of these factors loosed the growth of cell
suspension cultures. The combination of salicylic acid 30 mg/l,
phenylalanine 10 mg/l and valine 30 mg/l increased capsaicinoid
concentration and the growth of cell suspension cultures.

Key words: callus; Capsicum sp.; cell suspension cultures;
phenylalanine; salicylic acid; valine

¢6 thanh phan twong ty nhu méi truong tao seo. HE théng
té bao duogc duy tri trén may lac vong véi toe do lic 100
rpm, trong diéu kién t6i.
2.2.3. Khdo sdt su tang trieong ciia dich treo té bao

Céc yéu t6 anh huong dén sy ting truong cua dich
treo t& bao gdm: ndng d6 saccharose, nong do 2.4-D,
trong luong té bao khoi dau va diéu kién chiéu sang dugc
khao sat. Sy tang truong cua dich treo té bao duoc danh
gia qua the tich te bao 1ang (settle cell volumm — SCV)
sau 2 tudn nudi cdy. Két qua téi vu cua thi nghiém truge
s& dwoc 4p dung trong cac thi nghiém tiép theo.
2.2.4. Khdo sdt sw sinh tong hop capsaicinoid cia dich
treo té bao

Cic yéu t& anh huong dén sy sinh tong hop
capsaicinoid cuia dich treo té bao dugc khao sat gdm acid
salicylic, phenylalanine va valine. Sy sinh tong hop
capsaicinoid dugc danh gia qua ham luong capsaicinoid
trong té bao dich treo sau 3 tuan nudi cdy.

Ham lugng capsaicinoid dugc xac dinh boi phuong
phéap so mau theo Sadavasidam va Manickam (1996) [9].
Pon vi tinh 1a mg/g trong lugng tuoi.

3. Két qua
3.1. Sw tao mé seo

M0 seo xuat hién & vi tri vét thuong cua la mam 6t sau
5 ngay nudi cay. Mo seo co mau trang nga vang dén nau
nhat, dang bo. M6 seo thir cap tang sinh manh hon m6 seo
s0 cAp va mau sic sam dan qua nhiéu lan cdy chuyén.

3.2. Sw tao dich treo té bao

Sau hai tuan nuéi cay trong moi truong long, ching

t6i nhan thay dich treo té bao bao gdém nhimg cum nho té

bao tuong dql dpng déu vé kich thudc (hinh 1). Duéi kinh
hién vi, da s0 t€ bao c6 dang tron, nhan sam mau, nguyén



160

Nguy&n Ngoc Minh Thw, Lé Thi Thay Tién

sinh chét lodng. Ngoai ra van co6 su hién dién cia mot )
te bao dang dai va nhin thay rd nhan (hinh 2).

Hinh 1. Dich treo té bao ~ Hinh 2. Té bdo ot trong moi
ot truong nuoi cay long

3.3. Khdo sdt cdc yéu té anh hwong lén sw ting truéng
ciia dich treo té bao
3.3.1. Trong lwong té bao khéi ddu

Sau 2 tuln nudi céy, dich treo té bao hinh thanh va
ting truong manh. Su ting trudng cua dich treo t& bao
phu thudc vao trong luong t& bao khéi dau. Thé tich té
bao ling gia ting twong umg v&i su gia ting trong lugng
té bao khoi dau (tir 1 d&én 3 g). Dich treo té bao ting
truong cham hon khi trong luwgng té bao khoi dau 1a 3,5 g
(bang 1).

Bing 1. Anh hudng ciia trong lirong té bao khoi ddu lén sir
tang truong cua dich treo té bao

Trong luong té bao khoi dau (g) SCV (ml)
1,0 1,83+ 0,29
15 2,50+ 0,442
2,0 3,67+0,15°
2,5 5,23 £ 0,25°
3,0 15,50 + 0,874
35 10,17 £ 0,76°

Cdc mau t khac nhau biéu dién mite dg sai biét cé y
nghia (theo cgt) ¢ do tin cdy 95%.

Giita céc té bao trong cing mot hé thong nudi ciy ton
tai mot mdi tac dong twong hd. Mot s6 chat tiét ra tir té
bao cua dich treo dang tang trudng manh cé vai tro kich
thich su tang truéng cua dich treo té bao khac trong ciing
mot hé théng nudi cdy (Torres, 1989) [10]. Dich treo té
bao hinh thanh tir sy nudi cdy md seo trong mdi trudng
dinh dudng long. Trong luong md seo khadi d4u thich hop
¢6 vai tro kich thich sy ting trudng cua dich treo té bao.
Theo két qua thi nghiém & bang 1, sy ting trudng cua
dich treo té bao the‘ip khi trong luwong té bao khoi dau 1a 1;
1,5; 2 va 2,5 g/40 ml mdi truong, cao nhat véi trong
lugng té bao khoi dau 3 g va giam khi trong lugng té bao
khoi dau tiép tuc ting. Mat do té bao khoi dau thap lam
giam kha nang phan chia cta té bao do thiéu sy tic dong
tuong hd nhung mat do té bao khoi dau cao ciing lam
giam sy tang trudng cua dich treo té bao do su canh tranh
vé dinh dudng va oxy.

Véi sy tang truong cua dich treo t& bao tot nhit khi
trong luong té bao khoi dau 1a 3 g /40 ml méi truong nudi

cdy, ching t6i sir dung két qua nay cho cac thi nghiém
tiép theo.
3.3.2. Anh huong cia nong do saccharose lén s ting
truwong cua dich treo té bao

Thé tich té bao lang cia dich treo té bao ting theo sy
gia tdng ndng do saccharose trong moi truong nudi cay.
Tuy nhién, & cac ndng do saccharose 40 va 50 g/l, su tang
truong cua dich treo té bao giam (bang 2).
Bing 2. Anh huéng ciia nong dé saccharose lén sy tang trudng

cua dich treo té bao

Saccharose (g/l) SCV (ml)
10 5,93 + 0,95°
20 6,60 + 0,53
30 15,83 £ 0,57¢
40 7,10+0,17°
50 6,33 + 0,29%

Cdc mau t khac nhau biéu dién mite dg sai biét cé y
nghia (theo cét ) ¢ dé tin cdy 95%.
3.3.3. Anh huéng ciia nong do 2,4-D lén sw tang trucng
ctia dich treo té bao

C6 dinh ndng do kinetin (0,5 mg/l) va thay doi nong
d6 2,4-D tir 1,5 d&én 3,5 mg/l, chiing t6i nhan thiy qua 2
tudn nudi cdy, thé tich t& bao ling cua dich treo té bao
tang dan khi nong do 2,4-D tang tir 1,5 dén 3,0 mg/l va
giam khi nong d6 2,4-D ting dén 3,5 mg/l (bang 3). Dich
treo té bao ¢ ndong d6 2,4-D 3,0 mg/l gdm nhimg cum nhod
té bao, kich thuéc tuong dbi déu nhau hon so véi cac
n6ng d6 khéc. Pa sb cum té bao c6 mau tréng duc.

Biéng 3. Anh huéng ciia nong do 2,4-D lén su tang truong

ciia dich treo té bao

2,4-D (mg/l) SCV (ml)
15 5,00 + 0,50°
2,0 9,67 +0,76°
2,5 15,50 £ 0,87¢
3,0 18,33 £ 0,76¢
3,5 5,43+0,112

Cdc mau tu khac nhau biéu dién mie dg sai biét cé y
nghia (theo cgt) ¢ do tin cay 95%.

2,4-D dugc sir dung trong nhiéu thi nghiém tao mo
seo va dich treo té bao. Nhu cau vé 2,4-D khac nhau tly
theo loai thyc vat. Cheuh va cong sur (2000) cho rang dich
treo té bao Gentiana davidii var. formosana khong can
auxin cho sy tdng truéng nhung theo Nguyen Thi Lang va
cong su (2006), sy hinh thanh va tang truong ciia md seo
tir 14 Vanda xay ra manh m€ trén méi truong c6 2,4-D 10
mg/l két hop véi TDZ 0,3 mg/l [3], [7]. Tuong ty nhu
nghién ctru cia Do Thi Hoang Tuyen va cong su (2011)
[2], m6 seo tir 14 mdm 6t (nguyén liéu tao dich treo té
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bao) ting trudng tot trén moi truong ¢ 2,4-D 2,5 mg/l va
kinetin 0,5 mg/l, nhung trong méi truong 16ng, sy phan
chia cta té bao manh nhit véi to hop 2,4-D 3,0 mg/l va
kinetin 0,5 mg/I.
3.3.4. Anh hudng cia ché dé chiéu sing lén sw ting
truong cua dich treo té bao

Trong thi nghiém khao sat anh huong ciia diéu kién
chiéu sang 1én sy tang truong cua dich treo té bao, sau 2
tudn nudi cay, chiing toi ghi nhan sy ting trudng cia dich
treo té bao trong diéu kién t6i tét hon so véi diéu kién
ch1eu sang (bang 4). D1ch treo t& bao trong diéu kién tbi
gom nhitng cum nho té bao va cac té& bao co 1ap, mau
trang duc, cum té bao trong cac diéu kién chiéu sang co
kich thudc 16n hon, mét s6 chuyén sang mau nau.

Bing 4. Anh huéng ciia ché d@é chiéy sang lén su tang truong
cua dich treo té bao

Diéu kién chiéu sang SCV (ml)
Piéu kién tdi 23,60 + 0,40°
Diéu kién chiéu sang 16/24 21,93 + 0,60°
Diéu kién chiéu sang 24/24 17,07 + 0,812

Cdc mau tw khac nhau biéu dién mite dg sai biét cé y
nghia (theo cgt) ¢ do tin cdy 95%.

Déi v6i nhidu loai thuc vat, anh sang tac dong manh
m¢ lén sy hinh thanh va ting truong cua mo seo va dich
treo t& bao do lién quan dén sy hoat dong cia mot )
enzyme ndi bao (Page va cong sy, 1987) [8]. Theo Lé Thi
Thuy Tién va cong su (2010), su tang truong clia mo s¢o
va dich treo té bao tir than non cdy thong do Lam Pong bi
can manh khi duoc nudi ciy trong diéu kién sang [5].
Tuong ty, dich treo té bao 6t tang truong tot trong diéu
kién toi va bi han ché béi anh sang. Thoi gian chiéu sang
trong ngay cang dai, sy ting truéng cua dich treo t& bao
cang bi han ché. Nhu vay, co 1& diéu kién chiéu sang da
{rc ché hoat dong ciia vai enzyme tham gia vao hoat dong
phan chia cua té bao (Page va cong su, 1987) [8].

3.4. Khdo sdt sw ting trwéng va tong hop capsaicinoid
ciia dich treo té bao theo thoi gian

Ap dung cac diéu kién thich hop cho sy hinh thanh va
tang trudng cua dich treo té bao tir cac thi nghiém trén
(trong luong té bao khoi dau 3 g/40 ml moéi truong,
saccharose 30 g/l, 2,4-D 3 mg/l va diéu kién nudi cay. t6i
hoan toan), chung t6i khao sat sy ting trudng va sinh tong
hop capsaicinoid cua dich treo té bao theo thdi gian dé tir
d6 xé4c dinh thoi diém thich hop cho viéc danh gia sy sinh
téng hop capsaicinoid trong cac thi nghiém tiép theo.

Su tang trudng cua dich treo té bao xay ra manh mé tir
tudn 1 dén tuan 2, chdm dan tir tudn tht 2 d&én tuan thir 3
rdi di vao giai doan 6n dinh. Ham luong capsaicinoid
trong té bao ting dan theo thoi gian va cao nhit & tudn thir
3 cta qua trinh nudi cay (hinh 3).
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Hinh 3. Su tang trudng va sinh géng hop capsaicinoid
cua dich treo té bao

Dya vao két qua trén, chiing t6i chon méc thoi gian 3
tuan ké tu thoi diém khoi dau nudi cay dé danh gia su
tang trudng cua dich treo t€ bao dong thoi véi sy tich liy
capsaicinoid trong t€ bao.

3.5. Khio sdt dnh hwéng ciia cdc chit bo sung lén sw
tang trudong va tong hgp capsaicinoid cia dich treo té
bao

3.5.1. Acid salicylic (SA)

Sy bd sung acid salicylic vao mdi trudng nudi cy 1am
giam manh sy tang trudng cua dich treo t€ bao. Bén canh
su giam tang trudng cua dich treo té bao 1a sy gia tang
ham luong capsaicinoid & cac nong dd acid salicylic 10,
20 va 30 mg/l. O cic moi trudng ¢6 nong dd acid salicylic
cao hon 30 mg/l, sy tich Iy capsaicinoid trong té bao
giam (hinh 4).
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Hinh 4. Anh huong Cia acid salicylic lén sy tang truong
vd tong hop capsaicinoid ciia dich treo té bao

Acid salicylic la phén tir tin hiéu tu nhién lién quan
dén cac dap tng phong tha o thuc vat. O thyc vat
nguyén ven, acid salicylic tich liy nhanh chong tai noi
bi mam bénh tan cong rdi lan ra cac phan khac cua cay
dé cam (ing cac dap (ng phong thi.. Acid salicylic ngoai
sinh duoc sir dung hiéu qua trong muc dich thic dy con
dudng chuyén hoa tht cip cia nhidu hé thong té bao
thuc vat in vitro (Gutierrez-Carbajal va céng su, 2010)
[4]. Trong tit ca cac nghiém thic co6 st dung acid
salicylic, su tang truong cua dich treo té bao 6t déu bi wc
ché. Nong do acid salicylic cang cao, tac dong tc ché
cang manh. Tuy nhién, acid salicylic lai lam tang ham
lugng capsaicinoid trong té bao dich treo. Ham lugng
capsaicinoid cao nhat la 0,25 mg/g trong luong tuoi véi
acid salicylic 30 mg/l, cao hon so véi ddi chung la 0,14
mg/g trong luong tuoi.
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3.5.2. Phenylalanine (Phe)

Ham lugng capsaicinoid tich liy cao nhat khi
phenylalanine dwoc bd sung vao mdi trudng nudi cay véi
nong do 40 mg/1 (hinh 5).

scv (mi)
&
Capsaicinoid (mg/g)

-10 0 10 20 3 40 50 60
(mg/l)

Hinh 5. Anh huong ciia phenylalanine Ién sy tang truong
vd téng hop capsaicinoid ciia dich treo té bao

V6i phenylalanine 50 mg/l, ham luong capsaicinoid
trong té bao giam so v4i cac nong do khac nhung van cao
hon d6i chimg. Tuy nhién, sy ting trudng cia dich treo té
bao tc ché rd rét
3.5.3. Valine (Val)

Tuong ty nhu phenylalanine, sy tang trudng cua dich
treo t& bao giam so v&i ddi chimg khi c6 sy hién dién cua
valine trong méi truong nudi cay. Tuy nhién, ham lugng
capsaicinoid tich liiy trong té bao ting. Ham lwong
capsaicinoid tich lity cao nhat khi valine dugc bd sung véi
ndng d6 40 mg/l. O ndng d6 valine 50 mg/l, ham lwong
capsaicinoid trong t& bao thip hon va tuong dwong véi
dbi chimg (hinh 6).

SCV (ml)
&
Capsaicinoid (mg/g)

-10 0 10 20 30 40 50 60

Valine (mg/l)
. scv
[ capsaicinoid

Hinh 6. Anh hieéng valine lén si ting truong va tong hop
capsaicinoid ciia dich treo té bao

Amino acid déng vai tro nhu cac tién chit hiru co
trong cac con duong chuyen hoa thir cap & thyuc vat.
Amino acid khi dugc bd sung vao méi trudng nudi ciy té
bao thyc vat in vitro s€ nhanh chong tham gia vao cac con
duogc chuyén hoa thir cép, tir d6 1am ting san luong san
phim. Phenylalanine va valine 1a 2 amino acid chu chét
trong con duong sinh téng hop capsaicinoid (Arora va
cong sy, 2011) [1]. Do d6, sy hién di€n ctia cac amino
acid nay déu lam ting su tich lily capsaicinoid cua dich
treo té bao, dic biét & ndng d6 40 mg/l. Tuy nhién, song
song voi su tang cuong tich iy capsaicinoid la sy gidm
tang truong cta dich treo té bao.
3.5.4. Anh hwong cua sw phéi hop gitta acid salicylic va
amino acid 1én sw tang truong va tong hop capsaicinoid
cua dich treo té bao

Tac dong phdi hop cua acid salicylic, phenylalanine
va valine 1én sy ting truong va tong hop capsaicinoid cta
dich treo té bao dwoc khio sat. Nong do amino acid tong
s0 duoc bd sung vao moi trudng nudi cdy tuong tur ndng
d6 amino acid thich hop nhit cho sy tong hop
capsaicinoid (40 mg/l). Két qua ¢ bang 5 cho thay sy bd
sung dong thot acid salicylic 30 mg/l, phenylalanine va
valine voi ndng do thay doi da lam tang kha nang tong
hop capsaicinoid cta dich treo t& bao so véi dbi chimg,
dong thoi con co6 y nghia trong viéc cai thién sy ting
truong cta dich treo té bao dudi tic dong cua acid
salicylic.

Bing 5. Anh hwong ciia acid salicylic, phenylalanine
va valine lén su tang trudng va tong hop capsaicinoid
ctia dich treo té bdo

Phuong thirc xit Iy | SCV (ml) Ca‘gfﬁgjg;md

SAO,Phe0,Val 0 | 2510+ 0:36° | 0,144 + 0,007*

SA30,Phe 0, Val0 | 803+035 | 0,251 0,010°
SA 30, Phe 30, Val 10 | 17,13 +0,42% | 0,142 + 0,0122
SA 30, Phe 20, Val 20 | 19,87 +0,93° | 0,176 + 0,009°
SA 30, Phe 10, Val 30 | 20,47 + 0,45 | 0,190 + 0,008"

Cdc mau t khac nhau biéu dién mite dg sai biét cé y
nghia (theo cot) o do tin cay 95%.

Su bd sung t6 hop phenylalanine va valine voi ndng
do tong cong 40 mg/l cung voi acid salicylic 30 mg/l 1am
giam sy tong hop capsaicinoid so v6i sy bo sung acid
salicylic riéng r& nhung lai cai thién sy tang truong cla
dich treo t& bao. Nhu véy sy hién dién dong thoi cua acid
salicylic (v&i vai trd nhu tac nhan cam tng) va amino acid
(v6i vai tro nhu tién chat hitu co) lam giam su sinh tong
hop capsaicinoid, cic chat dinh dudng trong té bao luc
nay c6 18 tap trung vao con dudng bién dudng so cip nén
lam ting sy tang truong cua dich treo té bao. T6 hop co
tac dong hiéu qua trong sy ting truong cia dich treo té
bao la valine 30 mg/l két hop véi phenylalanine 10 mg/l
va acid salicylic 30 mg/l.

4. Két luan

Huyén phu té bao 6t ting sinh tét trong méi trudng
MS b sung saccharose 30 g/l, 2,4-D 3,0 mg/l két hop véi
kinetin 0,5 mg/l. Su két hop giira phenylalanine, valine va
acid salicylic trong moi truong nudi cay cai thién sy ting
sinh va tong hop capsaicinoid ciia huyén phu té bao.
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