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Tim hi€u cac bién ddi vé hinh thai va sinh ly trong qua trinh phat
trién cua Iéng tiét hinh khién trén 1a cdy Huong nhu tia (Ocimum

sanctum L.)
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TOM TAT

O cay Huong nhu tia, tinh dau 1a s&n phadm chinh va hién dién chi yéu trong 16ng tiét hinh khién.
Chinh Vi vay, cac bién d6i hinh théi va sinh Iy trong qué trinh phét trién ctia 16ng tiét hinh khién déc
biét la su tich |Gy tinh dau rat dugc quan tam. Trong bai nay, cac bién ddi hinh théi trong qué trinh
phét trién ctia 16ng tiét hinh khién trén 14, mai lién hé gilia su tdng trudng la va phat trién clia léng
tiét hinh khién, va cac bién déi sinh ly trong qud trinh phat trién 1a cla cay Huong nhu tfa tréng
trong vudn dugc phan tich. Cac 16ng tiét dugc hinh thanh rat sém trén cac so khdi la va dugc tao
mdi lién tuc. Su phat trién clia 16ng tiét trdi qua 4 giai doan chinh: tuong, dinh dang, tao khoang
tiét va tich 10y tinh dau. Su hinh thanh l6ng tiét bat dau vao dau giai doan 1 tang trudng nhanh
trong khi su lich 1y tinh dau bat dau vao dau giai doan 14 tang trudng cham va tang manh khi I3
nguing tang trudng. Cudng dé quang hop va hé hap cla 1 gia tang rat manh trong giai doan 13
tang trudng nhanh. Hoat tinh cac chat diéu hoa tang trudng thuc vat, dac biét la auxin va cytokinin,
trong la rat cao vao dau giai doan tang trudng nhanh trong khi & cudi giai doan tang trudng nhanh
chi co hoat tinh gibberellin gia tang. Xt ly acid gibberellic 1 mg/L gilp gia tang chiéu dai nhanh,
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dién tich la va ham lugng tinh dau trong cay.

Tu khoa: Huong nhu tia, l6ng tiét, Ocimum sanctum L., tich |Gy tinh dau

MG PAU

Céy Huong nhu tia (Ocimum sanctum L.) 1a loai than
thao lau nam, chia tinh dau véi hon 70% la eugenol,
dugc stt dung lau dsi trong 4m thyc va y hoc!. Tinh
dau Huong nhu tia dugc sinh tdng hgp trong 16ng tiét,
dic biét 1a 16ng tiét hinh khién? d€ chéng lai cac tc
dong bt 1gi tii moi trudng>. Cac nghién cliu vé cay
Huong nhu tia chti yéu tip trung vao phén tich thanh
phén tinh d4u, tim hiéu vé tinh dau trong tri liéu. Vai
nghién ctiu gin day cho thdy xu 1y stress bang cach st
dung tia UV hay kim loai ning c6 thé giup gia ting
ham lugng cac chat chéng oxid héa va eugenol trong
cay®®. Nghién ctu nay tap trung vao phan tich cic
bién d6i hinh théi ctia 16ng tiét, mdi lién hé gita sy
phat trién ctia 1ong tiét va 14, dong thoi phén tich cac
bién d6i sinh ly ctia 14 & cac thoi diém phat trién khac
nhau nhdm lam co s& cho viéc xu ly gia ting ham
lugng tinh d4u trong trong cay.

VAT LIEU VA PHUONG PHAP
Vat liéu
Hoét Huong nhu tia (Ocimum sanctum L.) tii cay dugc

cung cdp béi Bo mon Dugc liéu, Khoa Dugc, Truong
Pai hoc Y Dugc Thanh ph6 H6 Chi Minh.

Theo déi cac bién déi hinh thai trong qua
trinh phat trién cta l6ng tiét trén 1a cta cay
Huong nhu tia

Hot Huong nhu tia dugc cho ndy mam va trong trong
vuon thuc nghiém cé nhiét d6 23-37°C, cudng do
anh sdng 25.000-35.000 lux. Khi ciy dat 4 tuin tudi,
céc bién ddi hinh théi trong qud trinh phat trién cta
long tiét trén 14 dugc theo do6i nho su cit bing tay
ngang qua gén 14 thit ba hay cat bang mdy vi phau doc
qua choi ngon va quan sat dudi kinh hién vi quang
hoc (CKX41, Olympus, Japan).

Su cat bing méy vi phiu dugc thuc hién nhu sau: choi
ngon dugc ¢6 dinh trong trong dung dich FAA, loai
nudc nhd cic dung méi hitu co, vii trong parafin, cit
doc bing méy vi phiu, loai parafin®7.

Su hién dién ctia khoang chiia tinh d4u dugc quan sat
& mau cit béng tay, dudi kinh hién vi huynh quang
(CKX41, Olympus, Japan), & budc séng 460-490 nm
sau khi nhu¢m lat cit v6i dung dich nile red 0,5 mg/L,
trong 30 phut, 6 diéu kién t6i.

Tim hiéu mai lién hé giita su tang truéng la
va phat trién chia I6ng tiét

Cay Huong nhu tia dugc trong tit hot, trén gia thé
g6m phén bo hoai muc va dit sach Tribat (24,91% chat

Trich dan bai bao nay: Anh P X, Huong T T, Viét B T. Tim hiéu cac bién d3i vé hinh thai va sinh ly trong
qua trinh phat trién cia Iong tiét hinh khién trén la cdy Huong nhu tia (Ocimum sanctum L.). Sci.

Tech. Dev. J. - Nat. Sci.; 5(4):1633-1641.
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htiu co; 14,45% chit mun; 0,73% K,O; 0,30% P,Os5;
pH 5,8-6,5) véi ti 1¢ 1:9 (theo thé tich). Khi l4 thi ba
(tinh ti g6¢) hinh thanh dugc 1 tudn (luc nay cay dat
4 tuén tudi), do dién tich 14 va dém s6 lugng long tiét
trén 14 & céc giai doan phat trién khdc nhau theo thoi
gian, truc tiép dudi kinh hién soi néi hay kinh hién vi
quang hoc sau khi thuc hién cdc 1at cit ngang qua vi
tri gitta 1. Thi nghiém dugc 1ap lai 3 14n, méi 14n 3

mau.

Phan tich cac bién déi sinh ly cta la trong
cac giai doan phat trién 16ng tiét khac nhau

Do cudng do quang hgp va ho hdp

Su thay d6i cuong d6 quang hop (UM O,/cm?
ld/phut) va cudng do ho hip (uM O,/g trong lugng
tuoi/phit) ctia 1a thit ba ctia cdy Huong nhu tia trong
trong vuon dugc xac dinh theo thoi gian, dua trén
su thay d6i noéng d¢ oxygen trong budng do (mdy
LeafLab2, Hansatech), ¢ nhiét d6 28 + 0,2°C, trong
t6i khi do ho hdp va chiéu sing & cudng do 19.000 lux
khi do quang hgp. Su do dugc ldp lai 3 1an, mdi lan
3 14, méi 14 dugc do 1 14n chiéu sang va 1 1an khong
chiéu séng.

Do hoat tinh cdc chdt diéu hoa tdng trudng thuc vat
Hoat tinh auxin, cytokinin, gibberellin va acid ab-
scisic ¢6 trong 1 g 14 thi ba & céc giai doan phat trién
khéc nhau dugc ly trich va c6 lap bing cach dung cac
dung mai thich hgp, thay d6i pH va sic ky ban mong
(silicagel, F254), & 30°C, v6i hén hop dung méi di
chuyén la chloroform: methanol: acid acetic (80:15:5
theo thé tich). Vi tri ctia cac chat diéu hoa ting truéng
thuc vét trén ban sic ky dugc phat hién bang cich
quan sat tryc tiép dudi tia UV7, Hoat tinh cac chit
dugc udc lugng nhd phuong phép sinh trac nghiém:
dung diép tiéu laa (Oryza sativa L.) cho auxin va acid
abscisic, tt diép dua leo (Cucumis sativus L.) cho cy-
tokinin va thidn mam xa lach (Lactuca sativa L.) cho
gibberellin®.

Ap dung chat diéu hoa tang trudng thuc vat
nham lam tang su tich liy tinh dau

Céy Huong nhu tia 9 tudn tudi trong trong vudn dugc
bim ngon va xt Iy bang cach phun nuéc (déi ching)
hodc dung dich acid gibberellic (GA3) 1 mg/L (2 lan
hodc 9 14n, méi 1an cdch nhau 4 ngay) vao phén trén
mat dat ctia ciy (50 mL/cdy), tai thoi diém 16 gio trong
ngay. Thi nghiém dugc b6 tri theo kiéu hoan toan
ngau nhién, méi nghiém thiic dugc lap lai 3 1an, moi
lan gbém 3 cdy. Sau 14 ngay ké tit 1an phun thu chin
(cay dat 16 tuan tudi) xac dinh s6 cdp 14 hinh thanh,
dién tich ctia cac 14 trén nhanh va chiéu dai nhanh.
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Sau d6, tién hanh thu phan trén mit dat cta cay va
xdc dinh lugng tinh ddu bang phuong phép 16i cuén
hoi nudc tai Vién Nghién ctiiu Céng nghé Sinh hoc va
Moi truong (Truong Dai hoc Nong Lam Thanh phd
Ho6 Chi Minh). Ham lugng tinh dau (%) dugc tinh
theo khéi lugng (g/100 g méu tuoi).

Xt ly théng ké

S8 liéu dugce xt ly thong ké bang phdn mém Minitab
(Phién ban 16.0 cho Windows), phin hang theo
phuong phap Turkey’s v6i su khéc biét c6 y nghia &
muc 0,05.

KET QUA

Su phat trién cia 16ng tiét trén la

Cay Huong nhu tia c6 hai dang long tiét: 16ng tiét
hinh khién (Hinh 1, A va B) va long tiét hinh dau
(Hinh 1, A va C), xudt hién rit s6m trén cac so khoi
14 (14 chua m&) (Hinh 1A). Long tiét hinh khién c6
ving té bao tiét to v6i nhiéu té bao trong khi long tiét
hinh d4u thu6n dai v6i mot té bao tiét. Sy phat trién
ctialong tiét hinh khién trai qua 4 giai doan: (i) Tugng
1ong tiét: cac t€bao bi€u bi sé phét trién thanh long tiét
chuyén sang dang tuong déi tron v6i phan dinh nho
lén (Hinh 2A) va phan chia theo huéng song song véi
bé mit té bao biéu bi thanh dang hai té bao (Hinh 2B).
O giai doan nay chua phan biét dugc long tiét hinh
khién hay hinh d4u (ii) Pinh dang 16ng tiét: bt dau
khi long tiét c6 du ba phén (tuong ting véi té bao chan
& vi tri biéu bi, t€ bao cudng vudng goc véi biéu bi va
té€ bao tiét & phan d4u) (Hinh 2C) va két thac khi té
bao tiét phan chia thanh 4 t€ bao (d€ hinh thanh long
tiét hinh khién véi 6 t€ bao); (iii) Hinh thanh khoang
tiét: té bao tiét ngling phan chia, khoang tiét xuét hién
(Hinh 2, D va G) va 16n dan (iv) Tich lay tinh dau:
tinh dau dugc téng hop & céc t€ bao 16ng tiét va van
chuyén vao khoang tiét (Hinh 2E) lam khoang tiét c6
mau vang duéi kinh hién vi soi néi (Hinh 2H) trén
mot 14, & mot thoi diém, ludn ludn ¢ nhiéu dang long
tiét & cac giai doan phat trién khdac nhau; khi tich lay
tinh d4u, mau vang sdang dam trong khoang tiét trg
nén r6 rét dudi kinh hién vi (Hinh 2F) va khoang tiét
khé dé v& khi chiu tic dong co hoc (Hinh 2I).

M3i lién hé giita su tang truéng cha la va
phat trién cta long tiét hinh khién

Dién tich ctia la thu ba gia tang lién tuc theo thoi gian,
tang manh tu tudn 1 dén tudn 3 va dat cao nhit vao
tuan 4 (Hinh 3 va Hinh 4). Khila 1 tuan tudi, s6 long
tiét trén lat cit ngang 14 it. Khild 2 tuln tudi, s6 long
tiét tdng manh, dac biét 13 16ng ti€t & giai doan dinh
dang (giai doan II). Vao tuln 3, 14 buéc vao giai doan
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Hinh 1: Léng tiét hién dién trén so khai Ia cGia cdy Huang nhu tia 4 tun tudi dugc tréng trong vudn. (A) Chéi ngon
cay Huang nhu tia véi l6ng tiét dang hinh khién (¥) va hinh dau (mi tén), thanh ngang 100 um; (B) Léng tiét hinh
khién, thanh ngang 25 pm; (C) Léng tiét hinh dau, thanh ngang 25 um

tang trudng chim, s6 1ong tiét & giai doan hinh thanh
khoang tiét (giai doan III) ting manh, long tiét giai
doan tich lay tinh dau (giai doan IV) xudt hién véi s6
lugng nho. Tai thoi diém tudn 4, khi 14 ngling ting
trudng, s6 1ong tiét co tich lay tinh ddu taing manh
(Bang 1).

Bién ddi quang hop, hé hiap va hoat tinh ctia
cac chat diéu hoa ting trudng thuc vat cla
la trong qua trinh phat trién I6ng tiét

L4 thi ba tinh tii g6c ctia cdy Huong nhu tia c6 cuong
d6 quang hgp va ho hdp ting dan theo thoi gian tu
tudn 1 va dat cao nhdt vao tuan 4 (Bang 2). Hoat tinh
clia cac chét diéu hoa tang trudng thuc vat, dic biétla
auxin va cytokinin rat cao vao giai doan 14 méi hinh
thanh (tudn 1), sau d6 gidm manh. Chi c6 hoat tinh
gibberellin 1 gia ting vao thoi diém 14 c6 16ng tiét bat
dau tich lay tinh d4u (tuin 3) (Bang 3).

Anh huéng cia chat diéu hoa ting truéng
Ién su'tich liy tinh dau & cdy Huong nhu tia

Sau khi bdm ngon, 2 chéi bén gan ngon cla tit ca cac
mau déu phat trién nhanh tao thanh cadc nhanh mdi.

Sau 14 ngay ké tit lan phun thit chin, moéi nhanh ¢6
5-6 cdp la. Xt ly v6i GA3 1 mg/L (phun 2 hay 9 14n)
khong lam thay déi s6 cip 14 trén nhanh méi nhung
giup gia tang chi€u dai nhanh méi, dién tich ctia cic
14 va ham lugng tinh dau trong cay. Khi xit Iy GA3 9
lan, nhanh méi dai nht, dién tich l4 ting manh, phat
hoa xuft hién s6m hon va ham lugng tinh ddu trong
cay rat cao, nhiéu hon ba lan so véi d6i chiing (Bang 4,
Hinh 5).

THAO LUAN

Long tiét xudt hién trén 14 Huong nhu tia tit rdt sém,
gém hai loai la long tiét hinh khién va hinh dau
(Hinh 1). Long tiét c6 cdu tric gébm 3 phéin va dac
biétla khoang tiét tinh ddu. D€ trg thanh mot 1ong tiét
hoan chinh, t€ bao so khdi 1ong tiét can trai qua bén
giai doan phat trién: tugng, dinh dang, hinh thanh
khoang tiét va tich Iy tinh ddu (Hinh 2). & giai doan
tugng long tiét, so khai long tiét dugc xac dinh 1a t€
bao biéu bi thay d6i hinh dang va cé sy nhon lén vé
hudng vudng goc v6i biéu bi. D8i véi cay Huong nhu
tia, sy hinh thanh cta ca hai loai 16ng tiét (hinh khién
va hinh dau) déu bat ngudn tit mot t€ bao biéu bi duge
xac dinh sé try thanh 16ng tiét°. Khi xuét hién khoang
tiét, 16ng ti€t hinh khién c6 kich thudc to hon nhiéu
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Bang 1: S& lugng I6ng tiét hinh khién & cac giai doan trén la thit ba tinh tir géc ciia cdy Huong nhu tia theo thai

gian
Tubi 14 (tudn) 1 2 3 4 5
T6ng s6 1ong tiét trén 14 6 cac  IIT 8,33¢ 13,21¢ 24,39% 28,04% 23,220
giai doan (x103)
v - - 4,25° 17,78° 23,514
Mmvalv 8339 13,21° 28,64" 45,822¢ 46,73¢
S616ng tiét trén lat cit ngangld  1I 17,564 77,33¢ 65,11° 44,78¢ 43,00°
& cac giai doan
Mvalv 20,89 % 39,33¢ 22,440 12,444 16,89°
IL I va 38,229 116,67% 87,56" 57,22¢ 59,89¢
v
Mat d6 long tiét (s6 long  III 42,89¢ 36,00¢ 41,44% 42,89¢ 38,007
tiét/mm?) & cac giai doan
v - - 7,22¢ 27,225 38,56
Mvalv 42,897 36,00 48,67" 70,114 76,567

Cdc gid tri trong cing mot hang vdi cdc mau tu theo sau khdc nhau thi khdc biét ¢6 y nghia 6 miic p=0,05 (-) Chua quan sdt thdy long tiét
(II) Giai dogn dinh dang long tiét; (II1) Giai doan hinh thanh khoang tiét (IV) Giai doan khoang tiét tich liy tinh ddu.

Bang 2: Cuéng d6 quang hop va hé hap cia la thi ba & cac thai diém trén nhanh cap 1 cta cdy Huong nhu tia &

vuon thuc nghiém
Tudi la Trang théi 14 Trang thai 16ng tiét Cudng do quang hgp  Cuodngdd ho hdp
(tuén) (umol Oy / sz/phﬁt) (umol 0,/g
TLT/phit)
1 Tang truéng nhanh binh dang 0,274 1,344
2 Tang trudng nhanh Bit ddu hinh thanh  0,36° 5,51¢
khoang tiét
3 Tang truéng chim Bt ddu tich liy tinh  0,40° 7,24b
dau
4 Ngling tang trudng Tichlay tinh dduting 0,424 8,784

Cdc gid tri trong cing mot cot v6i cdc mdu ty theo sau khdc nhau thi khdc biét c6 y nghia & miic p=0,05.

Bang 3: Hoat tinh theo th&i gian cac hop chat diéu hda tang truéng thuc vat & 1a thit ba ctia cdy Huong nhu tia

dugc trong trong vudn
Tudi 14 (tuin) Hoat tinh chét diéu hoa tang trudng thuc vat (mg/L)
Auxin Cytokinin Gibberellin Acid abscisic
1 0,834 0,85% 0,214 0,36
2 0,12° 0,120 0,11¢ 0,11°
3 0,137 0,14 0,16” 0,13”
4 0,19 0,220 0,11¢ 0,117

Cdc gid tri trong cing mot cot v6i cdc mdu tu theo sau khdc nhau thi khdc biét cé y nghia & miic p=0,05.
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Hinh 2: Su hinh thanh va phat trién cda l6ng tiét hinh khién & 14 cdy Huong nhu tia 4 tuan tudi dugc trong trong
vudn. (A, B) Long tiét & giai doan | véi 1 (A) va 2 (B) té bao, thanh ngang 10 um (C) Long tiét & giai doan Il véi 3 t&
bao: té bao tiét, té bao cudng va té bao chan, thanh ngang 10 um; (D, G) Léng tiét & giai doan IIl vira xuat hién
khoang tiét duéi kinh hién vi quang hoc (D) va soi néi (G), thanh ngang 20 um; (E, F, H) Long tiét da c6 khoang tiét
va giot dau dudi kinh hién vi quang hoc (E), huynh quang (F) va soi néi (H), thanh ngang 50 pum; (I) Léng tiét bi v&
chi con té bao chan, t€ bao cudng va I8p cutin bi rach; (*) Té bao sé phéat trién thanh 16ng tiét

Bang 4: Anh huéng ctia viéc xtt Iy GA; 1én sy phat trién va tich liiy tinh dau ctia cay Huong nhu tia

Xt ly GA3 S6 cép ld trén nhanh ~ Chiéu dai nhanh  Dién tichla Ham lugng tinh dau
1 mg/L (cm) trén nhanh (cm?) (%)
D6i chiing (nudce) 5,56 10,294 86,72 0,23
Phun 2 l4n 5,56¢ 11,43 88,94 0,66
Phun 9 lan 5,444 16,21°¢ 95,84 0,90

Cdc gid tri trong cing mot cot v6i cdc mau tu theo sau khdc nhau thi khdc biét c6 y nghia & miic p=0,05.
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Hinh 3: Bién d6i hinh théi cta 13 th ba tinh tir géc clia cdy Huong nhu tia dugc tréng trong vudn theo thdi gian,

tUrtuan 1 dén tuan 5. Thanh ngang 1 cm.

Dién tich la
(cm?)

8

(%

6.54°
z 6.10"

587"

3 4 5

Tudi L4 (tuan)

Hinh 4: Sy tdng trudng cla |4 thi ba tinh tir géc clia cdy Huong nhu tia theo thai gian. Cdc gid tri trén dudng cong
tdng truéng vdi cdc méu ty theo sau khdc nhau thi khdc biét c6 y nghia & miic p=0,05

so vdi long tiét hinh dau. Khi tich lay tinh d4u (giai
doan IV), mau vang sing ddm dé thdy dudi kinh hién
vi soi néi. Long tiét hinh khién réit thudng gip va la
b phén tich trii tinh ddu cha yéu & cic loai thudc ho
Lamiaceae, dic biét 1a chi Ocimum?
tam dic biét khi nghién ctu tinh ddu. Su phéng thich
cdc chét tiét ra khoi ddu 16ng tiét thuong do su vo cua

, nén dugc quan

16p cutin ctia khoang tiét. Day la nét dac trung cta

céc 16ng tiét & cac loai thudc ho Lamiaceae'°.

1638

Su hinh thanh va phat trién cta long tiét c6 lién hé
mat thiét v6i su phat trién ctia l4. Ngay tii khi con la
cac so khoi 14, trén 14 da c6 sy hién dién ctia cac long
tiét (Hinh 1). Trong giai doan 14 ting trudng nhanh,
s6 long tiét & giai doan dinh dang 16ng tiét ting manh
va dat cao nh4t & thoi diém 14 2 tudn tudi. Cling v6i su
gia tang kich thudc tiép tuc ctia 14 (tudn 3-4), cic té
bao long tiét tiép tuc phan chia theo hudng xdc dinh
dé€ hinh thanh khoang tiét & dang da bao. Khi 14 dat
kich thuéc t6i da (tuin 4) cing 1a liic tat ca cac long tiét
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Hinh 5: Anh hudng ctia GA3 1 mg/L lén sy phat trién clia cdy Huong nhu tia sau 14 ngay ké tir 1an phun thi chin.
(A) Phun nudc (d6i ching); (B) Phun GA3 2 lan; (C) Phun GA; 9 1an; Thanh ngang 2 cm Mii tén: vi tri bdm ngon.

trén 14 phat trién hoan chinh véi sy hién dién cta cic
khoang tiét, sdn sang cho su tich liy tinh dau (Bang 1,
Hinh 4). Cudng d6 quang hop va ho hdp ting dan
theo su phat trién ctia 14 (Bang 2) cho thiy nhu ciu
néang lugng va cdc tién chit ma cic té€ bao 14 cin dé
tang trudng va thuc hién cac phan ting sinh téng hop
trong t€ bao, bao gom su téng hgp cic chit tao nén
tinh ddu. Hoat tinh auxin va cytokinin trong 14 thii ba
cua cay Huong nhu tia trong trong vuidn rét cao 6 tuin
1 (Bang 3) da kich thich sy phan chia va ting truéng
ctia cac t€ bao nhidm giup 14 gia ting kich thudc, dong
thoi gitp 16ng tiét phat trién hoan chinh. Vai tro ctia
auxin va cytokinin trong viéc kich thich phén chia va
tang rong t€ bao da dugc ching minh & nhiéu doi
tugng thuc vat”!!. O tuan 2, cung véi sy giam hoat
tinh auxin va cytokinin la sy gidam manh hoat tinh
ABA, hormone tic ché phan chia va ting rong té bao.
Do dé, ¢ thoi di€ém nay, 14 van tiép tuc gia ting kich
thude. Khi 16ng tiét bat du tich lay tinh dau (tuin
3), hoat tinh gibberellin ting nhe trong khi hoat tinh
auxin, cytokinin va ABA khéng khéc biét so véi tuin
2. Nhu vay, néu nhu auxin va cytokinin cin thiét cho
st hinh thanh 16ng tiét thi gibberellin c6 thé1a chit c6
vai tro quan trong trong su tich lay tinh dau. Tinh dau
ctia cdy Huong nhu tia cé chita cac hgp chat thi cép,
dic biét 1a methyl eugenol va fB-cariophyllene c6 tac
dung tao nén mui huong dic trung ctia cay '2. Trong
cay, eugenol dugc sinh téng hgp theo con dudng acid
shikimic, qua trung gian p-coumaroyl CoA vdi tién

chét truc tiép 1a coniferyl acetate, duédi su xuc tic

clia enzyme eugenol synthase '%.

O cay Hung qué,
xu ly chat diéu hoa ting trudng thuc vat methyl jas-
monate c6 thé giup ré ctia cy in vitro chuyén tu trang
thai khong c6 sang c6 eugenol *. Trong trudng hgp
Huong nhu tia, sy phun GA3 1 mg/L trén cdy 9 tudn
tudi da gitp céy kéo dai nhanh, gia tang dién tich 14
va nhanh chéng buédc vao giai doan trudng thanh véi
st hién dién ctia cac phat hoa (Hinh 5). Pong thoi
v6i su truéng thanh sém ctia cay la su gia ting ham
lugng tinh dau trong 14 va thin cady. Ham lugng tinh
dau dic biét ting rdt manh, gdp hon ba 1an so véi d6i
chting, trong triudng hgp phun 914n (Bang 4). Célé sy
tich lay tinh ddu & cdy Huong nhu tia (Bang 4) ciing
tuong ty nhu da s cac trudng hgp tich lay hgp chat
thid cdp ndi chung, thudng dién ra khi ciy budc vao
giai doan trudng thanh'!. Bén canh vai trd thic ddy
tang trudng da dugc ching minh & nhiéu déi tugng
thuc vat, cac nghién ctiu gan day 6 mot s6 cay dugc
liéu cho thdy GA3 ngoai sinh cin thiét cho hoat dong
ctia cac con dudng truyén tin hiéu, gitp hoat héa cac
gen kiém sodt ra hoa!>16, déng thdi GA3 ciing tham
gia diéu hoa hoat dong ctia con dudng truyén tin hiéu
sinh t3ng hgp cic hgp chit thi cip!”. Do d6, trong
trudng hgp Huong nhu tia, su st dung GA3 da kich
thich sy tang trudng va phat trién cta cy, thic nhanh
su trudng thanh ctia cay dong thai giup gia ting ham
lugng tinh d4u trong cay.
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KET LUAN

Céc long tiét dugc hinh thanh sém trén 14 va luon
dugc tiép tuc tao mbi. Su phat trién cha 1ong tiét
trai qua bon giai doan chinh: tugng, dinh dang, tao
khoang tiét va tich liiy tinh d4u. Quad trinh hinh thanh
long tiét dién ra trong giai doan 14 tang trudng nhanh
trong khi sy tich liy tinh ddu bat ddu khi 14 chuén bi
diing tang trudng va taing manh khi l4 da ting trudng
day da. Cuong do quang hgp va ho hédp cua la gia
tang lién tuc trong qua trinh phat trién 14. Hoat tinh
cdc chét diéu hoa tang trudng, dic biét 1a auxin va cy-
tokinin trong 14 rat cao vao d4u giai doan tang trudng
nhanh trong khi & dau giai doan tang trudng chim,
chi c6 hoat tinh gibberellin gia ting. Xu ly GA3 1
mg/L 1én cay 9 tuln tudi giup ciy kéo dai nhanh, ting
dién tich 14 va ham lugng tinh du trong céy.

LOI CAM ON

Nhoém téc gia xin chin thanh cam on PGS.TS. Tran
Thi Van Anh, Truéng B moén Dugc liéu, Khoa Dugc,
Truong Pai hoc Y Dugc Thanh phé H6 Chi Minh da
cung cdp ngudn vit liéu Huong nhu tia ban dau cho
nghién ctu.

XUNG DOT LO1iCH

Tac gid xac dinh khong c6 bét ctt xung dot 1oi ich nao.

PONG GOP CUA TAC GIA

Phan Xuén Anh thuc hién cac thi nghiém, thu thap,
xu ly cac dii liéu va chudn bi ban thao.

Tran Thanh Huong dinh huéng nghién ctu, thiét ké
valén ké hoach thuchién, viét va hoan chinh ban théo.
Bui Trang Viét dinh hudng nghién ctiu va gép y hoan
chinh bén théo.

TAILIEU THAM KHAO

1. Dang TTN, Yén TPH. Déanh gia tadc dong khang cholinesterase
bang phuong phap héa mé mién dich cta cao chiét Huong
nhu tia (Ocimum sanctum L.)’, Tap chi Dugc hoc; 2017; 57(10),
74-78;.

2. Svidenko L, Grygorieva O, Vergun O, Hudz N, Sedlackova VH,
Simkova J, Brindza J. Characteristic of leaf peltate glandu-
lar trichomes and their variability of some Lamiaceae marti-
nov family species’, Agrobiodiversity for improving nutrition,
health and life quality; 2018 (2) ;Available from: https://doi.
org/10.15414/agrobiodiversity.2018.2585-8246.124-132.

3. Meidner H. Class Experiments in Plant Physiology. (London,
UK: George Allen and Unwin); 1984;.

4. RastogiS, Shah S, Kumar R, Kumar A, Shasany AK. Comparative
temporal metabolomics studies to investigate interspecies
variation in three Ocimum species’, Scientific reports; 2020;
10(1), 1-15;PMID: 32251340. Available from: https://doi.org/
10.1038/s41598-020-61957-5.

1640

. Kundan M, Gani U, Nautiyal AK, Misra P. Molecular biol-

ogy of glandular trichomes and their functions in environ-

mental stresses. Molecular approaches in plant biology and
environmental challenges (pp. 365-393). Springer, Singa-

pore. 2019;Available from: https://doi.org/10.1007/978-981-
15-0690-1_17.

. LeeKS, Zapata-Arias FJ, Brunner H, Afza R. Histology of somatic

embryo initiation and organogenesis from rhizome explants
of Musa sp. Tissue and Organ Culture; 1997; 51, 1-8. ;Available
from: https://doi.org/10.1023/A:1005985401756.

. Tran TH, Bui TV, Feng TY. The role of auxin and cytokinin on

somatic embryogenesis from cell suspension cultures of the
banana cultivar ‘Cau Man’ Acta Hortic; 2016; 1114, 219-226
. 2016;Available from: https://doi.org/10.17660/ActaHortic.
2016.1114.30.

. Viét BT. Tim hiéu hoat déng clia cac chat diéu hoa sinh trudng

thuc vat thién nhién trong hién tugng rung "béng” va "trai
non” Tiéu (Piper nigrum L.). [Investigate the activity of natural
plant growth regulators in pepper “cotton” and "young fruit”
shedding (Piper nigrum L.)]. Tap san khoa hoc Dai hoc Téng
hgp Thanh phd H6 Chi Minh; 1992; 1, 155-165.;.

. Huchelmann A, Boutry M, Hachez C. Plant glandular tri-

chomes: natural cell factories of high biotechnological in-
terest. Plant physiology; 2017; 175 (1), 6-22 ;Available from:
https://doi.org/10.1104/pp.17.00727.

. Tozin LR, Rodrigues TM. Glandular trichomes in the tree-

basil (Ocimum gratissimum L., Lamiaceae): Morphological
features with emphasis on the cytoskeleton. Flora; 2019;
259, 151459;Available from: https://doi.org/10.1016/j.flora.
2019.151459.

. TaizL, Zeiger E, Moller IM, Murphy A. Plant Physiology and De-

velopment. 6th Edition, Sinauer Associates, Inc., Sunderland.
2015;.

. Mondello L, Zappia G, Cotroneo A, Bonaccorsi |, Chowdhury

JU, Yusuf M, Dugo G. Studies on the essential oil-bearing
plants of Bangladesh. Part VIll. Composition of some Oci-
mum oils O. basilicum L. var. purpurascens; O. sanctum L.
green; O. sanctum L. purple; O. americanum L, citral type; O.
americanum L., camphor type”, Flavour and fragrance journal;
2002; 17 (5), 335-340;Available from: https://doi.org/10.1002/
£fj.1108.

. Rastogi S, Kumar R, Chanotiya CS, Shanker K, Gupta MM, Nage-

gowda DA, Shasany AK. 4-Coumarate: CoA ligase partitions
metabolites for eugenol biosynthesis’, Plant and Cell Physiol-
ogy; 2013; 54 (8): 1238-1252;Available from: https://doi.org/
10.1093/pcp/pct073.

. Reddy VA, Li C, Nadimuthu K, Tjhang JG, Jang IC, Rajani

S. Sweet Basil has distinct synthases for eugenol biosyn-
thesis in glandular trichomes and roots with different reg-
ulatory mechanisms. International Journal of Molecular Sci-
ences; 2021; 22 (2), 681;Available from: https://doi.org/10.
3390/ijms22020681.

. Dong B, Deng Y, Wang H, Gao R, Stephen GK, Chen S, Jiang J,

Chen F. Gibberellic acid signaling is required to induce flow-
ering of Chrysanthemums grown under both short and long
days. International Journal of Molecular Sciences; 2017; 18 (6),
1259;Available from: https://doi.org/10.3390/ijms18061259.

. HuJ, LiuY, Tang X, Rao H, Ren C, Chen J, Wu Q, Jiang Y, Geng

F, Pei J. Transcriptome profiling of the flowering transition in
saffron (Crocus sativus L.). Scientific Reports; 2020; 10 (1), 9680
;Available from: https://doi.org/10.1038/s41598-020-66675-6.

. Li W, Xiang F, Su Y, Luo Z, Luo W, Zhou L, Liu H, Xiao L. Gib-

berellin Increases the Bud yield and theanine accumulation in
Camellia sinensis (L.) Kuntze. Molecules (Basel, Switzerland);
2021; 26 (11), 3290;Available from: https://doi.org/10.3390/
molecules26113290.


https://doi.org/10.15414/agrobiodiversity.2018.2585-8246.124-132
https://doi.org/10.15414/agrobiodiversity.2018.2585-8246.124-132
https://www.ncbi.nlm.nih.gov/pubmed/32251340
https://doi.org/10.1038/s41598-020-61957-5
https://doi.org/10.1038/s41598-020-61957-5
https://doi.org/10.1007/978-981-15-0690-1_17
https://doi.org/10.1007/978-981-15-0690-1_17
https://doi.org/10.1023/A:1005985401756
https://doi.org/10.17660/ActaHortic.2016.1114.30
https://doi.org/10.17660/ActaHortic.2016.1114.30
https://doi.org/10.1104/pp.17.00727
https://doi.org/10.1016/j.flora.2019.151459
https://doi.org/10.1016/j.flora.2019.151459
https://doi.org/10.1002/ffj.1108
https://doi.org/10.1002/ffj.1108
https://doi.org/10.1093/pcp/pct073
https://doi.org/10.1093/pcp/pct073
https://doi.org/10.3390/ijms22020681
https://doi.org/10.3390/ijms22020681
https://doi.org/10.3390/ijms18061259
https://doi.org/10.1038/s41598-020-66675-6
https://doi.org/10.3390/molecules26113290
https://doi.org/10.3390/molecules26113290

Science & Technology Development Journal - Natural Sciences, 5(4):1633-1641

@ Open Access Full Text Article

Research Article

Study on the morphological and physiological changes of the
peltate glandular trichome development in Holy basil (Ocimum

sanctum L.) leaf

Phan Xuan Anh'2, Tran Thanh Huong?', Bui Trang Viet?

Use your smartphone to scan this
QR code and download this article

'Nong Lam University - Ho Chi Minh

City

2University of Science, Vietnam National

University Ho Chi Minh City

Correspondence

Tran Thanh Huong, University of

Science, Vietnam National University Ho

Chi Minh City

Email: trthuong@hcmus.edu.vn
History

e Received: 18-6-2021

o Accepted: 17-9-2021
e Published: 06-11-2021

DOI : 10.32508/stdjns.v5i4.1089

‘ '.) Check for updates

Copyright

© VNU-HCM Press. This is an open-
access article distributed under the
terms of the Creative Commons
Attribution 4.0 International license.

A

——
VNU-HCM Press

ABSTRACT

The essential oil is a main product of Holy basil (Ocimum sanctum L)). It present mainly in the peltate
glandular trichomes. Therefore, the morphological and physiological changes during the develop-
ment of peltate glandular trichomes are of great interest. In this paper, the morphological changes
of glandular trichomes, the relationship between glandular trichomes and leaf development, and
the physiological changes during leaf development of Holy basil were analyzed. The Holy basil
peltate glandular trichomes were formed at the early stage of leaf development (leaf primordia)
and continuously renewed during leaf development. The development of peltate glandular tri-
chomes of Holy basil included four main stages: initiation, shaping, secretory cavity formation and
essential oils accumulation. The formation of peltate glandular trichomes started at the beginning
of leaf rapid growth while the accumulation of essential oils occurred at the slow mature growth
and strongly increased at the stationary growth phase. The intensity of photosynthesis and respi-
ration of leaves increased strongly during the period of rapid growth. The activities of auxins and
cytokinins in leaf were very high at the beginning of the rapid growth stage while gibberellin ac-
tivity was high only at the end of the rapid growth stage. Treatment with 1 mg/L gibberellic acid
increased the length of branch, area of leaf, and the content of the essential oil.
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