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Phat sinh hinh thai i vio, hoat tinh enzyme khang oxy hoa va tich iy hop chit thi i
cta mau long than cy Diép ha chau dang (Phyllanthus amarus) dwoi diéu kién Clinostat 2D
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Tom tit:

Trong nghién ciru nay, miu 16ng than ciia cAy Di¢p ha chiu ding (Phyllanthus amarus) in vitro 4 tuin tudi c6 chidu
dai 1 cm dwoe cit doi theo chiéu doc va nudi ciy duwéi didu kién Clinostat 2D (diéu kién md phong khong trong lwc)
va dbi chirng nham danh gia qua trinh phat sinh hinh thai in vitro, hoat tinh enzyme khang dxy héa va su tich liiy
hop chit thir cap. Két qua cho thiy, 34,33% miu cdy cim ng md seo va 65,67% miu ciy hinh thanh ré bat dinh
duwéi diéu kién Clinostat 2D so véi 100% miu ciy cam ing mé seo dwdi diéu kién ddi ching sau 4 tudn nudi ciy.
Ngoai ra, khoi lwong twoi va khé ciia cum md seo (twong trng la 792,00 va 79,17 mg) dwéi diéu kién Clinostat 2D cao
hon so véi khoi lwgng twoi va khé ciia cum mé seo (twong vng 1a 313,33 va 30,07 mg) & diéu kién ddi chirng. Hoat
tinh superoxide dismutase (SOD), catalase (CAT) va phenolic ¢ diéu kién Clinostat 2D cao hon so véi diéu kién doi
chirng. P6i véi hypophyllanthin va phyllanthin, ham lwgng trong mé seo & diéu kién Clinostat 2D déu cao hon doi
chirng. O diéu kién Clinostat 2D, ham hrgng hypophyllanthin trong mé seo (29,06 pg/g chit twoi) cao hon trong ré
bt dinh (9,03 pg/g chit twoi), trong khi hoat chét phyllanthin chi xuét hién & md seo ma khong c6 & ré bét dinh.

Tir khéa: Clinostat 2D, diép ha chau diing, hoat tinh khang dxy hoa, hop chit thir cAp, mé seo, ré bét dinh.

Chi sé phén loai: 4.6

1. Dt van de moi sinh vat song trén Trai dat [6], nhung diéu nay thuong
. C R A LA AL s bi bo qua trong cac nghién ctru vé khia canh anh huong dén
Trong luc dong vai tro nhu mot nguon tin hi¢u 6n dinh ’ q ) g g ] A c N g
V1A~ A Yo ak ) R S su phat sinh hinh thai cta thyc vat. Do d6, nghién ctru su
va bén virng nhat trén Trai dat trong hang triéu nam tién hoa o . o - oo N
I A A e A a1, phat sinh hinh thai cia thuc vat dudi diéu kién khong trong
cta cic sinh vat song. Nghién ctru sy thay doi va sai khac o P
\ x . R A1 . luc 1a mot phuong phép tiép cdn nham tim hicu vai tro cia
cta co thé sinh vat trong di¢u kién khong trong luc mang K T T
Y S A . trong luc 1én thuc vat. Mac du budc dau da cé mot s6 nghién
lai nhi€u hiéu biét cho con ngudi vé su tuong tac giira trong e T T . N A
ctru vé chu dé nay [7, 8], tuy nhién, nguon mau thuc vat

dugc str dung cho céc nghién cuu phat sinh hinh thai dudi
diéu kién khong trong lyc trudc day déu 1a phoi hop tir da
truong thanh (hat gidng), dan dén viéc kho c6 thé danh gia
giai doan som ctia qué trinh phét sinh hinh thi trong diéu

luc va sinh vat. Mot sb nghién curu lién quan dén linh vuc
cong ngh¢ sinh hoc thuc vat nhu sy thay ddi & cép d6 té bao
va phan tir cta ciy Arabidopsis [1], su thay doi tbc do sinh
truong cua té bao don cay Thude 14 [2, 3] dugce ghi nhan
duéi diéu kién khong trong luc. Ngoai ra, thuc vat bac cao

da sir dung trong lyc nhu mot ngudn tin hiéu dang tin cay kién khong trong lyc.

nhat cho muc dich phat sinh hinh thai [4]; tuy nhién, su phat
sinh hinh thai thyc vat trong diéu kién trong lyc thay ddi van
1a van dé chua duoc quan tdm nghién clru nhiéu. Mit khac,
nghién ctru su thay ddi cac yéu t6 hoa hoc hoic vat Iy 1a yéu
cdu can thiét [5]; mot trong nhitng yéu t vat Iy mubn dugc
dé cap ¢ day la trong lyc - mot luc vat 1y co ban tac dong 1én
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Cho dén nay, c6 mot s6 nghién ciru vé su phat sinh hinh
thai cua thuc vat dudi diéu kién khong trong luc ma vat liéu
1a hat cua cdy Lua [4], Pau do [7], Cai dau [8], Dua chudt
[9]. M6t s6 nghién ctru anh huong cia diéu kién mo phong
khong trong luc 1én kha ning ndy mam, sinh truong, phat
trién va tich lity hop chét thir cp cua cdy Bong nudc, Dira



I vitro morphogenesis, antioxidant enzyme activity and
secondary compound accumulation of stem internode
sample of Phyllanthus amarus under 2D clinostat condition

The Bien Le"2, Thanh Tung Hoang" >, Thi Nhu Mai Nguyen',
Dac Khai Hoang', Manh Cuong Do!, Hoai Phong Truong',
Quoc Luan Vu!, Van The Vinh Bui®, Tan Nhut Duong'

!Central Highlands Scientific Research Institute, Vietnam Academy of Science and Technology,
116 Xo Viet Nghe Tinh Street, Ward 7, Da Lat City, Lam Dong Province, Vietnam
*Graduate University of Science and Technology, Vietnam Academy of Science and Technology,
18 Hoang Quoc Viet Street, Nghia Do Ward, Cau Giay District, Hanoi, Vietham
SHo Chi Minh City University of Technology,

4754 Dien Bien Phu Street, Ward 25, Binh Thanh District, Ho Chi Minh City, Vietham

Received 2 March 2023; revised 13 March 2023; accepted 28 March 2023
Abstract:

In this study, 4-week-old internodes of in vitro
Phyllanthus amarus with 1 cm in length were cut in a half
longitudinal section and cultured under 2D clinostat and
control conditions to evaluate in vitro morphogenesis,
antioxidant enzyme activity and secondary compound
accumulation. The results showed that 34.33% of
explants induced callus and 65.67% of explants formed
adventitious root under 2D clinostat compared with
100% explants induced callus under control after 4 weeks
of culture. In addition, the fresh and dry weights of callus
clusters (792.00 and 79.17 mg, respectively) under 2D
clinostat were higher than those under control (313.33
and 30.07 mg, respectively). Superoxide dismutase
(SOD), catalase (CAT), and phenolic under 2D clinostat
were higher than those of control. For hypophyllanthin
and phyllanthin, the concentrations in the callus under
2D clinostat condition were higher than the control.
The hypophyllanthin content in the callus (29.06 pg/g
fresh weight) was higher than in the adventitious root
(9.03 pg/g fresh weight) under 2D clinostat, while the
phyllanthin only obtained in the callus that was absent
in the adventitious root.

Keywords: adventitious root, antioxidant activity, callus,
Phyllanthus amarus, secondary compounds, 2D clinostat.
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can va Diép ha chau diang [10], chuyén hoa ning lugng va
hormone néi sinh ¢ cay Thu hai duong [11], su tdng cuong
cac hop chét khang 6xy hoa trong Dau xanh [12], qué trinh
chuyén hoa chit khang 6xy hoéa & cay Antehmis trong ho
Cuc [13]. Gan day, su két hop giita nudi cay in vitro va didu
kién Clinostat 2D duogc sir dung dé nghién ciru phat sinh
hinh thai in vitro cady Dau tay, su bién dong hormone noi
sinh, hoat tinh ctia enzyme khang 6xy hoa va su sinh truong
tiép theo cua cdy con c6 ngudn gdc tir didu kién Clinostat
2D [14]. Tuy nhién, cac nghién ciru vé qua trinh phat sinh
hinh thai cua cay trong dudi diéu kién mé phong khong
trong luc con rat han ché. Trong nghién ctru nay, viéc két
hop nuéi cdy in vitro voi diéu kién Clinostat 2D dugc tién
hanh trén cay Diép ha chau ddng nham danh gia qua trinh
phat sinh hinh thai in vitro ctia mau 16ng than, sy bién dong
cac enzyme khang 6xy hoa (Superoxide dismutase - SOD,
Catalase - CAT, Ascorbate peroxidase - APX, Phenolic)
cling nhu sy tich lity hop chét thir cap (flavonoid va lignan)
clia mau cdy c6 ngudn gdc nudi cdy dudi didu kién Clinostat
2D so v6i mau cdy in vitro & diéu kién tinh (d6i ching).

2. Vat lieu va phucong phap nghién ciu
2.1 Nguén mau thuce vit

Mau 16ng ctia cay Diép ha chau déng in vitro 4 tuan tudi
sinh truéng va phat trién tot da dugc 6n dinh qua nhiéu lan
ciy chuyén trén méi truong MS [15] tai Vién Nghién ciru
Khoa hoc Tay Nguyén (Lam Pong, Viét Nam) dugc st
dung 1am ngudén miu ban dau.

2.2. Thiét bi Clinostat 2D va diéu kién nuéi cdy

Thiét bi Clinostat 2D (Advanced Engineering Services
Co. Ltd., Nhat Ban) dugc st dung cho muc dich mé phong
diéu kién khong trong lyc. Clinostat 2D ¢6 truc quay nam
ngang vudng goc voi vecto trong luc va by khuéch dai diéu
chinh tdc do quay. Mot miu ciy duge dit ¢ vi tri trung tam
cua dia petri (duong kinh 60 mm, chiéu cao 15 mm, Sigma
-Aldrich, Darmstadt, Ptic), trong tmg véi gia tdc tac dung
1én mau luén nho hon 2,8x10° g [16]. Mau cdy duoc c¢b dinh
trén bo phan quay cua Clinostat 2D véi toc do quay 2 vong/
phat, trong khi d6, mau cdy duoc dat dudi diéu kién tinh co
trong lyc dugc xem nhu diéu kién dbi chung.

Mau ciy dugc dit trong phong nudi cdy & nhiét do
25+2°C, d6 am twong d6i 50-60% dudi anh sang dén huynh
quang (36 W, chiéu dai 1,2 m) véi cudng do anh sang 45
pmol m?s™' va quang chu ky 1a 8 gid sang va 16 gid chiéu.
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2.3. Phat sinh hinh thai cdy Diép ha chdu dd'ng dudi
diéu kién Clinostat 2D

Mau l6ng than (chiéu dai 10 mm, dudng kinh 1 mm)
duoc cit doi theo chiéu doc va dat trén dia petri chira 5 ml
moi truong MS bd sung 0,5 mg/l BA, 30 g/l sucrose va 8 g/l
agar [17] dugc dan kin boi mang parafilm M (Bemis, My)
nham nghién ctru qué trinh phat sinh hinh thai in vitro dudi
diéu kién Clinostat 2D. Dbi ching 1a mau cay duoc nudi ciy
in vitro trong diéu kién tinh. Ty 1¢ cam tmg mé seo (%), ty
1¢ hinh thanh ré bat dinh (%), khdi lugng twoi va khdi luong
khé ciia mau cdy dugc ghi nhan sau 2, 3 va 4 tuan nudi cdy.

2.4. Hoat tinh enzyme khdang oxy hoa

Céc mau tuoi (300 mg) c6 ngudn gde nudi cay o diéu
kién Clinostat 2D va ddi chimg duogc thu nhan va dit trong
¢di str; sau d6, dwoc nghién trong nito 16ng thanh bot min
va ddng nhit mau trong 2 ml dung dich dém phosphate 0,1
M (pH 7,4) chita 0,1 mM ethylene diamine-tetracetic acid.
Hdn hop chtra mau duoc ly tim & toe do 15.000 vong/phut
khoang 20 phit ¢ 4°C. Phan ndi phia trén sau d6 dugc thu
nhan va bao quan & 4°C trong khoang 24 gid dé xac dinh
hoat tinh ctua cadc enzyme khang 6xy hoa, bao gém SOD,
CAT, APX va Phenolic.

Hoat d0 SOD dugc xac dinh thong qua phan ung
pyrogallol v6i qua trinh 6xy hoa véi sy hién dién cua 6xy
trong khong khi, tao ra san phim va hap thu budc song 320
nm. SOD trong mau xuc tac phan Gmg phan huy cac gbc
peroxide, ngan chdn qua trinh ty 6xy hoa cua pyrogallol.
Ty 1¢ tic ché phan anh hoat dong ctia superoxide effutase
trong mau. Mot don vi hoat do ctia enzyme (U/g) 1a su e
ché 50% qua trinh ty 6xy hoa pyrogallol, dwoc xac dinh
boi sy thay d6i do hap thu & 320 nm theo cong thic: Pon
vi enzyme (U/g) = (% bi tic ché/50) x ty 1¢ pha lodng [18].

Hoat do CAT trong mau thir dugc xac dinh b?mg cach cho
mau phan tmg véi 100 pl 65 mM H,0, trong 2 phut, H,0, con
lai sau khi phan ng s€ dugc két hop voi 100 ul ammonium
molybdate (NH,Mo.0O,,) tao phtrc hop mau vang va hap thu
0 budce song 405 nm. Pon vi hoat 6 CAT (U/g) twong duong
voi 1 pumol H,O, thuy phén trong 1 phut [19].

Hoat d6 APX duoc kiém tra theo phuong phap cua Y.
Nakano va cs (1981) [20]. Enzyme APX trong mau s& oxy
hoa va lam giam sy hap thu t6i da ctia ascorbate & budc song
290 nm. Trong dd, don vi hoat d0 APX (U/g) dugc tinh béng
cach ghi lai do hip thu ti da cia ascorbate (290 nm) véi sy
hién dién cua 0,5 mM H,O, trong 3 phut. Luong ascorbate
oxy hoéa dugc tinh tryc tiép voi hé so hap thu la 2,8 mM/
cm. Mot don vi hoat do enzyme (U/g) 1a lugng APX cin
thiét dé oxy hoa 1 pmol ascorbate trong 1 phit ¢ diéu kién
thi nghi¢m.
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Ham lugng Phenolic tong duge xac dinh theo phwong
phap cia V.L. Singleton va cs (1999) [21]. Dich chiét (0,2
ml) da pha lodng ¢ ndng d6 thich hop tron voi 0,8 ml nude
cét trong 6ng nghiém, sau d6 thém 1 ml thudc thir Folin-
ciocalteu 10%. Hon hop duge tron déu, sau 3-8 phut, thém
2,5 ml Na,CO, 7,5%. Lac déu, hdn hop phan tmg duoc giit
0 nhi¢t d§ phong trong 30 phut trudc khi di do ¢ budc song
760 nm st dung may quang phd ké (UV-VIS Shimazdu
V630, Nhat Ban). Két qua duoc thé hién boi miligam acid
Gallic tuong dwong (mg GAE)/g nguyén liéu kho. Cach tién
hanh mu chuén va cac mau tht 1a twong ty nhau, mdi thi
nghiém lap lai 3 1an dé tinh gia tri trung binh. Sir dung acid
Gallic 1am chat chuan dé xay dung dudng tuyén tinh.

2.5. Ham lwong hop chit thir cip

Qua trinh phén tach cac hop chét thi cap dya vao phuong
phap ciia V. Murugaiyah va cs (2007) [22] v&i mét s6 diéu
chinh cho phu hop. Cu thé, can chinh xac 10 mg khéi luong
tuoi m&i mau phan tich va nghién nho. Tiép theo, str dung
dung moéi chiét MeOH (ty 18 1/10), chiét trong thdi gian 10
phut bang hé théng chiét sidu am dau do, loc dung dich thu
duoc. Sau do, cin chiét tiép tuc chiét lap lai 2 lan véi dung
moi chiét MeOH. Hon hop dung dich thu dugc ¢6 loai dung
moi bang hé thong c6 quay chan khong. Cao thu dugc hoa
tan bang MeOH va dinh mirc trong binh 10 ml. Dung dich
mau duoc loc qua mang loc 0,45 um, sau d6 tiém vao hé
thdng sic ky 16ng siéu hidu ning ghép dau do UV (UHPLC-
UV Ultimate 3000 cua Hang Thermo, My), qua cdt BDS
Hypersil C-18 (250 mm x 4,6 mm, 5 pm) dé phan tach cac
hop chat. Dung méi pha dong gom MeOH (A) va H,O chtra
0,1% H,PO, (B). Qua trinh phan tach theo che d¢ gradient
nhu sau: tr 0 dén 0,5 phut 97% B, tr 0,5 dén 8,0 phat 97-
83% B, tir 8,0 dén 10,0 phut 83-70% B, tir 10,0 dén 15,0 phut
70-55% B, tir 15,0 dén 20,0 phat 55-5% B, tir 20,0 dén 22,0
phat 5-97% B, tir 22,0 dén 23,0 phut 97% B. Toc do dong
1,0 ml/phut vé6i thoi gian chay mau 23 phit. Str dung dau do
UV véi budce song 265 nm, nhiét dd ¢t 30°C, qua trinh tiém
mau bang thé théng tu dong vai thé tich mau tiém 1a 5 pl.
Tinh toan két qua dwa vao phuong trinh duong chuan ciia
cac chit chuan & cung diéu kién. Trong do, cac chét chuan
(Rutin, quercetin, hypophyllanthin va phyllanthin) mua tu
Hang Sigma-Aldrich® (M¥).

2.6. Xii Iy 56 ligu

Céc thi nghiém duoc 1ap lai 3 1an véi 50 dia petri/nghiém
thirc (mdi miu cdy trén mot dia petri). S6 liéu dugc phan
tich théng ké bang phan mém SPSS phién ban 20.0 dé so
sanh sy khac biét ddng ké giita céc gia tri trung binh bang
phép thir Tukey véi mirc ¥ nghia p<0,05. Cac bang sb liéu
dugc tao boi phﬁn mém MicroSoft Excel 2016.
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3. Két qua va ban luan

3.1. Phdt sinh hinh thdi ciia mdu Iéng thin cdy Digp
ha chau ding dwdi diéu kién Clinostat 2D

Két qua ghi nhan duoc cho thiy, thoi gian cam tng mo
seo cua mau long thin cay Diép ha chau ding dudi diéu
kién Clinostat 2D va dbi ching khong c6 sy khac biét. Tuy
nhién, ty I¢ cadm Gng mo seo va hinh thanh 1é bat dinh cho
thay sy khac biét giira 2 diéu kién nudi cdy (bang 1). Sau
2 tuan nudi cdy, mau 16ng than nudi ciy dudi dicu kién
Clinostat 2D ghi nhan 93,33% cam Gng md se¢o va 6,67%
hinh thanh r& bét dinh, trong khi do6, tit ca mau 16ng than
déu cam mg mo seo dudi diéu kién dbi chung. Ty 1é cam
mg mo seo giam va ty 1 hinh thanh ré bit dinh gia ting
& diéu kién Clinostat 2D sau 3 va 4 tuan nudi cdy (bang
1). Sau 4 tuan nudi cdy, ty 1& cam (mg mod seo dudi didu
kién Clinostat 2D chi con 34,33% va ty 1¢ hinh thanh r& bat
dinh tang 1én 65,67%. Dudi diéu kién d6i chimg, khong ghi
nhan hinh thanh ré bat dinh sau 4 tuan nudi cy (hinh 1 va
bang 1).
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Su thay d6i trong Iuc anh huong dén sy ting truong va
tang sinh khong chi & cip do6 té bao ma con & cip do toan
bd co thé sinh vat [23]. Két qua nghién ciru nay cho thay,
khéi lugng tuoi ciia mau ciy ciing ¢6 su khac biét gitta 2
diéu kién nudi cdy sau 2, 3 va 4 tuan nudi cdy (bang 1).
Khéi luong tuoi cia cum mo seo (792,00 mg) tang 1,46 lan
dudi diéu kién Clinostat 2D cao hon khéi lugng twoi cum
md seo (313,33 mg) nudi cdy dudi didu kién déi chung chi
tang 1,19 lan. Sy thay doi vé khdi lugng kho ctia cum mo
seo ciing tuong ty nhu khéi luong twoi (hinh 1).

Dudi diéu kién Clinostat 2D, khdi luwong khé cum mo
seo (79,17 mg) cao hon so voi khéi luong khé miu ciy
duéi diéu kién ddi ching (30,07 mg). Két qua gia ting khoi
lugng tuoi va kho cua cum mo seo dudi diéu kién Clinostat
2D twong tu két qua thu duogc trén cay Thube 14 [2, 3] va
Lua [4]. Nhimng két qua vé sy ting sinh cua té bao thyc vat
nay co thé duoc giai thich boi didu kién khong trong luc
duy tri ndi 16ng thanh té bao thuc vat [2, 23] hodc tiét kiém
ning luong danh cho cic qué trinh khac nhu sinh tong hop

Bang 1. Sw phat sinh hinh thai cia mau Iong than cay Diép ha chau ding dwéi diéu kién Clinostat 2D va dbi chirng sau 2, 3 va 4 tuan nudi cy.

T§ 18 hinh thanh r€ bét dinh (%)

Khdi Irgng tuoi cum md seo (mg) Khdi lwgng khé cum mb seo (mg)

Théi gian Ty 1€ cam trng mo seo (%)

nudi Ay (WAN)  Clingstar 2D Déi ching  Clinostat 2D Déi chitmg Clinostat 2D Déi chiing Clinostat 2D Déi chiing
2 93,33¢ 6,67 541,00¢ 263,00¢ 53,83¢ 24,67¢

3 62,67° 100,00° 37,33 0,00° 598,67° 291,000 59,80 29,00°

4 3433 65,67 792,000 313,33° 79,17° 30,07°

Cac chir cai khac nhau (a, b, c) trong cling mét cot thé hién sy khac biét co y nghia thdng ké vai p<0,05 (Tukey’s test).

Hinh 1. Phat sinh hinh thai mau léng than cay Diép ha chau
dang nuéi cdy dwéi diéu kién Clinostat 2D va déi chirng. (A)
Mb seo & didu kién dbi chirng sau 4 tudn nudi cdy; (B) Mau mé seo
& diéu kién Clinostat 2D sau 4 tuan nudi cay; (C-E) Ré béat dinh &
didu kién Clinostat 2D sau 2, 3 va 4 tuan nudi cdy. Thudc do A, B:
0,5cm; C-E: 1 cm.
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cac chat chuyén hoa c6 191 cho sy tang trudng cua thuc vt
[3]. Ngoai ra, hinh thai bén ngoai cum mo seo nudi cdy dudi
Clinostat 2D va ddi chimg sau 4 tuan khi quan sat dudi kinh
hién vi soi ni khong c6 su khac biét. Trong nghién ciru nay,
mau cdy 16ng than nudi cay dudi diéu kién Clinostat 2D ghi
nhan hinh thanh ré bat dinh sau 2, 3 va 4 tuan nudi ciy. Ty 1&
hinh thanh r& bt dinh tang tir 6,67% sau 2 tuan nudi cdy 1én
65,67% sau 4 tuan nudi cay (bang 1). Trong hau hét cac loai
thuc vat, sy hinh thanh ré bat dinh déu duoc khoi phat boi
auxin. Auxin can thiét cho sy phan chia va ting truong cia
té bao nén co vai trd quan trong trong sy phat sinh hinh thai
thuc vat. Auxin kich thich su tao ré va hoat hoa co quan, c6
vai tro chil yéu trong su cam tng tao ré [24]. Trong nghién
clru ndy, sy hinh thanh r& bat dinh ¢ cay Diép ha chau déng
da duogc thuc diy co thé do didu kién Clinostat 2D d anh
hudng sém 1én sy thay doi ham luong auxin [11].
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3.2. Ham lwong emzyme khdang dxy hoa ciia mo seo va ré
bt dinh cdy Diép ha chiu ding dwdi diéu kién Clinostat 2D

Ham Iuong hoat tinh cua cac enzyme khang o6xy hoa
nhu SOD, APX, CAT va Phenolic ghi nhan c6 su khac biét
& diéu kién Clinostat 2D va dbi ching sau 2, 3 va 4 tuan
nudi cay (bang 2). Cac hoat tinh enzyme khéng 6xy hoa nay
déu tang theo ty 1& tir 2 dén 4 tuan ¢ ca hai diéu kién nuoi
céy. Cac hoat tinh SOD, CAT, APX va phenolic ¢ diéu kién
Clinostat 2D cao hon d6i chimg. Tuy nhién, hoat tinh APX
ctia mau md seo ¢ didu kién ddi ching va Clinostat 2D sau
2,3 va 4 tuan nudi cdy la twong duong (bang 1). Trong cing
diéu kién Clinostat 2D, céc hoat tinh khang 6xy hoa nay & ré
ludn cao hon & md seo tai tat ca thoi gian ghi nhan.

Dé khic phuc ton thuong do stress 6xy hoa, thuc vat co
co ché kiém soat va diéu chinh mirc ROS (Reactive oxygen
species) mot cach thich hop, bao gdm ting hoat d6 enzyme
chéng oxy hoa nhu APX, CAT va SOD [25]. M. Soleimani
va c¢s (2019b) [3] cho théy mbi quan h¢ tich cuc gitia chét
khang 6xy hoa va cac théng sb ting trudng trong t& bao
cdy Thudc 1a trong diéu kién Clinostat 2D. Trong nghién
clru nay, miu l6ng than cam tng mo seo dudi diéu kién
Clinostat 2D c6 khi lugng tuoi va khd cao hon ddi chimng
(bang 1). Piéu kién nui cdy Clinostat 2D lam gia ting hoat
tinh cia SOD, CAT va ham luong phenolic da 1am gia tang
ty 16 cam tng mo seo, khdi lwong twoi va kho cia miu cdy
[2]. Mt nghién cuu gén day cua H. Halimeh (2022) [13]
trén cay Ctic La M cho thdy, hoat tinh ctia enzyme khéng
oxy hoéa ting ty 1¢ thuan véi thoi gian nudi cdy dudi dicu
kién khong trong luc so voi diéu kién d6i chimg. Sy thay doi
nay giup té bao c6 co ché thich nghi va ting trudng tot hon,
cling nhu ting san xuat cac hop chét ¢ hoat tinh sinh hoc.

3.3. Tich liiy hop chit thir cdp ciia mé seo va ré cay
Diép ha chdu dang dwdi diéu kién Clinostat 2D

Két qua phan tich HPLC cho thay, ham luong flanovoid
(rutin va quercetin), hgnan (hypophyllanthin va phyllanthin)
c6 su khac biét o didu kién Clinostat 2D va aéi chimg (bang
3). Hop chét rutin xuat hién trong ca mé seo va 1& & dleu
kién Clinostat 2D v&i ham luong & mo seo cao hon & ré;
trong khi d6, hgp chat nay khong xuat hién trong mé seo &
diéu kién ddi ching. V&i hop chat quercetin dugc phat hién
& ca hai diéu kién nuéi cdy, ham luong hop chit nay cao
nhit trong mo seo & diéu kién d6i ching (9,61 pg/l g chat
tuoi) va thap nhat trong mé seo (3,25 pg/1 g chat tuoi ) &
diéu kién Clinostat 2D (bang 3).

D6i voi hoat chat hypophyllanthin va phyllanthin, ham
luong ctia chiing trong mé seo & diéu kién Clinostat 2D déu
cao hon dbi ching. O diéu kién Clinostat 2D, ham luong
hypophyllanthin trong mé seo (29,06 pg/1 g chit twoi) cao
hon trong ré (9,03 pg/1 g chit twoi), trong khi hoat chét
phyllanthin chi xuat hién & mo seo ma khong c6 ¢ ré& (bang
3). Céc hop chat thir cip quyét dinh dugc tinh cua cay Diép
ha chau déng 1a rutin, quercetin, day la cac flavonoid véi vai
tro ngan ngira té bao ung thu va hypophyllanthin, phyllanthin
la cac lignan c6 chirc nang bao v¢ gan. Két qua nghién ctu
nay cho thay, ham lugng hypophyllanthin, phyllanthin &
diéu kién Clinostat 2D déu cao hon ddi chimg. Piéu nay
tuong tu voi nghién ctru cua D.T. Nhut va cs (2022) [10]
khi da ching minh & diéu kién Clinostat 2D, su tich Itty ham
lwong coumarin, saponin & cdy Sam bd chinh va phyllanthin
& cay Diép ha chau ding duoc ting cuong. Ngoai ra, nghién
ctru ciia H. Halimeh (2022) [13] trén cay Cuc La Ma cho
thdy diéu kién mo phong khong trong lyc di 1am ting san
xuét cac hop chat c6 hoat tinh sinh hoc.

Bang 2. Hoat tinh emzyme khang 6xy héa clia mé seo va ré cay Diép ha chau dang dwéi diéu kién Clinostat 2D va déi chirng sau 2, 3 va 4 tudn

nudi cay.
Thoi SOD (Ulg) CAT (Ulg) APX (U/g) Phenolic (mg/100 g chit khd)
i‘j‘: gy Clinostat 2D Déi chimg  Clinostat 2D Déi chimg  Clinostat 2D Déi chimg  Clinostat 2D Déi chirng
(tu?m) Méseo Ré Mo seo Mo seo Ré Mo seo M6 seo  Ré Mo seo Mo seo Ré Mo seo
2 5103 75,79 2328 181,05¢  227,70°  174,95¢ 024  0,63°  0,28b 56,47 81,4¢ 50,91¢
3 60,90° 90,42° 31,18° 222,80 303,70  215,81° 0,32° 0,67° 0,35b 77,19° 97,3b 71,560
4 71,37* 121,29¢ 44,72° 243,29° 334,79 236,46 0,442 0,95* 0,43a 99,24* 126,24 92,31*
Cac chir cai khac nhau (a, b, c) trong cling mét cot thé hién su khac biét co y nghia thdng ké vai p<0,05 (Tukey’s test).
Bang 3. Hop chét thir cap clia md seo va ré cay Diép ha chau dang dwéi diéu kién Clinostat 2D va ddi chirng sau 4 tuan nudi cay.
; . x Flavonoid (ng/g chét twoi) Lignan (pg/g chét twoi)
Dieu kién nudi cay Mau cay
Rutin Quercetin Hypophyllanthin Phyllanthin
Mo seo 1,79 3,250 29,06* 16,01*
Clinostat 2D .
Re 1,19° 9,54* 9,03¢ FK
Pbi ching Mo seo Fo 9,61° 17,29° 11,53°

Cac chiv cai khac nhau (a, b, c) trong cling mdt cot thé hién sw khac biét co y nghta thdng ké vai p<0,05 (Tukey’s test); **: khéng ghi nhan sé liéu.
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4. Két luan

Mau céy 16ng than da cam @ng mo seo (34,33%) va ré
bat dinh (65,67%) du6i diéu kién Clinostat 2D va md seo
(100%) duéi diéu kién d6i ching. Sinh khéi ciia cum mo
seo (khdi lugng twoi va khéi lwong khé 1an luot 13 792,00 va
79,17 mg) dudi diéu kién Clinostat 2D cao hon so véi kién
dbi chung (twong tng 13 313,33 va 30,07 mg). Ngoai ra, hoat
tinh SOD, CAT va Phenolic & mé seo va ré bat dinh dudi
diéu kién Clinostat 2D cao hon so vé&i diéu kién dbi chung,
trong khi do, hoat tinh APX khong c6 sy khac biét vé théng
ké & mo seo dudi ca 2 diéu kién sau 2, 3 va 4 tudn nudi céy.
Bén canh d6, ham luong cac hop chét thu cép nhu rutin,
quercetin, hypophyllanthin va phyllanthin trong mé s¢o va
r& bat dinh ciing ¢ sy bién dong & ca 2 diéu kién nudi cdy.

Nghién ciru nay duoc tai trg boi Quy Pbi méi sang tao
Vingroup (VINIF) trong Dy an ma s6 VINIF.2023.DA075. Cac
tdc gid xin chan thanh cdm on.
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