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ABSTRACT

The environmental inbiotic factors and the plant growth phases can
considerably change the contents of phytosubstances in higher plants. The
present study was performed to evaluate the effects of light intensity and plant
growth stages on the contents of some biocompounds in plantain (Plantago
major L.). As results, the “specific agent reaction” helped find 8 types of
biosubstances (flavonoid, alkaloid, phenolic, tannin, coumarine, terpenoid,
saponin and glycoside) in the plantain. Spectrometric method showed that the
growth stages and light intensity considerably effected on the total contents of
phenolic, tannin, and flavonoids compounds in this plant. For growth stages,
the total contents of phenol, tannin and flavonoid in the 4-month-old plantain
(6.58, 9.03 and 5.98 mg/g FW, respectively) are higher than those in 6-month-
old one (2.88, 2.79 and 4.98 mg/g FW, respectively). For light condition, the
plantains grew at 75% light intensity possess the highest total contents of these
compounds (7.92, 4.25 and 6.74 mg/g FW, respectively), which are
significantly different from those at other light conditions. In addition, the
result showed the significant interaction between light intensity and plant
growth stages on these found biosubstances in the plantain.

TOM TAT

Cdc yéu té6 méi truong song va thoi gian sinh truéng cé tac dong rdt lom lén
qud trinh hinh thanh cdc hop chat trong cdy. Khdo sdt anh huéng cia diéu
kién dnh sang va thoi gian sinh triedng 1én ham lwong mét sé hop chat trong
cdy mé dé (Plantago major L.) dé duoc thiee hién. Két qua cho thdy: (i) Cé sur
hién dién ciia cdc hop chit flavonoid, alkaloid, phenolic, tanin, coumarine,
terpenoid, saponin va glycoside trong cdy ma d@é khi dinh tinh bdng cdc phdn
ung mau ddc trung; (ii) Thoi gian sinh truong va cuong do anh sang co danh
huong 1om dén ham lieong cdc hop chdt trong cdy ma dé. Trong d6, cdy 4 thang
tuéi ¢6 ham liong phenolic, tanin va flavonoid tong (Ian lwot la 6,58, 9,03 va
5,98 mg/g TLK) cao hon & cdy 6 thang tuéi (lan heot la 2,88, 2,79 va 4,98 mg/g
TLK). Cdy md dé trong ¢ dléu kién dnh sang 75% cé ham lwgng cdc hop chat
phenollc tanin va flavonoid tong (Ian ot la 7,92, 4,25 va 6,74 mg/g TLK) cao
nhdt so véi cdc nghiém thirc con lai. Ngodi ra, ket qua ciing cho thay cé su
twong tac gitka diéu kién dnh sdang va thoi gian trong lén ham hrong cdc hoat
chdt nay.

Trich dan: Nguyen Vin Ay, Nguyén Thi Quéi Tram, P Tan Khang va Tran Thanh Mén, 2019. Anh huong
cua diéu kién 4nh sang va thoi gian sinh trudng 1én ham lugng mot s6 hop chat trong cdy ma dé
(Plantago major). Tap chi Khoa hoc Trudng Pai hoc Can Tho. 55(5A): 66-73.
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1 GIOI THIEU

Cay ma dé (Plantago major L.) 1a loai cdy moc
tu nhién nhung duoc trong phd bién ¢ nhiéu noi cia
nude ta va trén thé gidi. Pay 1a mot cay duoc lidu co
nhiéu tac dung duogc 1y nhu: loi tiéu, chita ho, khéang
sinh, chira ly cp va man tinh, 1am hung phén than
kinh, 1am lanh vét thuong, chéng viém, giam dau,
chdng oxy hoa, chdng loét... Ngoai ra, ma dé lai it
ddc voi co thé sinh vat. Cay ma dé co tac dung chita
bénh 1a do ¢ chira nhiéu hgp chat c6 hoat tinh sinh
hoc nhu dan xuét cia caffeic acid, flavonoid, iridoid
glycosid, alkaloid, terpenoid va céac acid hitu co
(Rice-Evans et al., 1996; Bohm et al., 1998).

Viée nghlen clru vé cac hop chit thi cép co
ngudn goc thyc vat dung lam dugc liéu hay phu gia
thuc pham c6 gié tri d phat trién tir cudi nhimg nam
50 cuia thé ky XX (Rao et al., 2002). Tuy nhién, viéc
sir dung cac duoc liéu chiét xuét tir thyc vat vﬁn con
tro ngai do ham lugng ciia cac hoat chat nay kha
thip trong thuc vét (dudi 1% trong lugng kho) va
ham lugng cac chét phu thudc rat 1on vao sinh ly va
giai doan phat trién cua cay (Rao et al., 2002). Két
qua nghién ctru cho thiy rang trong sudt chu ky
song, cac yeu t6 kiéu gene va moi truong sdng cod
tac dong rat 16n dén qua trinh hinh thanh cac chét
bén trong thuc vat ciing nhu su thay ddi ham luong
cac chét nay (Szakiel ez al., 2011; Jolita et al., 2012).
Hon nita, chtrc ning chinh cta cac chat chuyén hoa
tha cép thyc vat dugc cho 1a do sy thich nghi cia
thuc vat d6i véi moi truong cia chung
(Kliebenstein, 2004). Ngoai ra cac thuc vat cung
loai séng trong cic moi truong khac nhau co thé
khac nhau dang ké vé ham luong cac chit chuyén
hoa thi cép (Szakiel et al., 201 1). Viéc danh gia tich
lity ham luong san pham thu cap trong cay thay doi
cho thay thong tin chinh xdc hon v€ anh huong cua
cac yéu td moéi truong trén con dudng trao ddi chat
(Hornok, 1992). Trong pham vi ctia nghién ctru nay,
viéc khao sat anh hudng cua didu kién anh sang va
thoi gian trong 1én ham lugng mot s6 hop chat trong
cdy mé dé (Plantago major L.) dugc thyc hién nham
danh gia sy tac dong cua thoi gian sinh trudng va
diéu kién anh sang 1én ham lugng mot s6 hop chat
¢6 trong cdy bang phuong phap quang phé.

2 PHUONG TIEN VA PHUONG PHAP
NGHIEN CUU

2.1 Phuwong tién

2.1.1 Pia diém va thoi gian

Thi nghiém dugc thyc hién tai nha ludi, phong
thi nghiém Sinh héa va Sinh 1y Thyuc vat, B6 mon

Sinh Ly - Sinh Hoa, Khoa Nong nghiép, Truong Dai
hoc Can Tho, tir thang 6/2018 dén thang 6/2019.
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2.1.2 Vat liéu thi nghiém

Dung thiét bi do cudng d6 anh sang (Lux meter)
dé thiét 1ap cac ché do anh sang bang lu6i che. Cac
nghiém thtc thi nghiém gdm: 50%, 75% va 100%
anh sang tu nhién.

Cay mi dé duoc trong trong cac chau nhwa (15
cm) chtra hdn hop gia thé dat va mun xo dira (ty 16
2:1 v/v) va dit trong nha ludi véi 3 diéu kién anh
sang khac nhau (50%, 75% va 100%). Cay duoc
tudi nude 2 lan/ngay. Khi cay 1én dugc 1 thang tudi
thém phan ure mdi tuan 1 1an. Mau ma d¢ thi nghiém
duoc thu vao hai giai doan: 4 thang (cay ra hoa) va
6 thang (ciy tao hat). Sau d6 loai bo ré, 14 a vang...
Rira sach va siy mau (< 45°C) dén khi trong luong
khong d6i rdi dem nghién mau thanh bot dé tién
hanh thi nghiém.

2.1.3 Thiét bi, dung cu va hoa chat

Céc trang thiét bi va dung cu thudc phong thi
nghiém Sinh héa va Sinh 1y Thyuc vat, BO moén Sinh
Ly-Sinh Hoa nhu: may do quang phd Perkin Elmer,
may co quay chan khong, may dong kho mau-
VirTis, - Heidolph,...

Hoa chat thi nghiém gdm: quercetin, tanin, gallic
acid, methanol, FeCls, diu olive, chi acetat, ethanol,
ruou isoamylic, H,SO4, chloroform, thudc thur
Follin— Ciocalteu, Na,COs, NaNO,...

2.2 Phwong phap nghién ciru
2.2.1 Ly trich mdu

Cho 100 g miu bot ma dé va 800 mL methanol
80% vao binh tam giac 1000 mL. Lic déu rdi trit
trong tdi & nhiét 46 phong trong 72 gid. Mdi ngay
siéu 4&m mau 1 14n trong 30 phut. Dich chiét sau loc
duoc co can bang may c6 quay chan khong. Sau khi
¢d quay, cao chiét dugc trir ¢ nhiét do 4 - 5°C dé
phan tich.

2.2.2  Phwong phdp dinh tinh mét sé hop chit
chinh ¢6 trong dich trich ma dé

Xéc dinh sy hién dién cia cac nhom hop chét
thyuc vat cé trong dich trich cay ma dé theo quy trinh
cia Tambe and Bhambar (2014) c¢6 cai tién. Thi
nghiém gém 3 nghiém thirc (miu co thoi gian sinh
truong 6 thang tudi & cac diéu kién anh sang: 50%,
75% va 100%) véi 5 lan lap lai/nghiém thirc.

Phenolic: cho 50 pL dich trich cho vao 6ng
nghiém, thém 500 pL nudc cat va 2 - 3 giot FeCls
5%. Néu dung dich xuat hién két tia mau xanh den,
chung t6 dich trich chira hop chét ctia phenolic.

Tannin: cho 3 mL dich trich vao éng nghiém,
thém vao 3-5 giot chi acetat bio hoa. Néu dung dich
c¢6 xudt hién két tia mau vang nhat, chimg t6 dich
trich chira hop chat tannin.
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Flavonoid: cho 1 mL dich chiét cho vao 6ng
nghiém, thém vai giot HoSO4 ddm déc. Cho thém 0,1
g bot Mg. Thém tir tir rueou isoamylic vao roi dun
nong. Néu dung dich xudt hién mau hong sau d6
chuyén sang do cam hodc do tim chimg t6 dich trich
¢6 sy hién dién cua hop chét flavonoid.

Alkaloid: cho 2 mL dich trich phan rng v4i 3 mL
thudc thir Bouchardat (2,5g iod, 5g KI, va 100 mL
nudc cat) dé gay két tiia hoan toan acid ctia alkaloid.
Néu trong dich chiét chira hop chét ctia alkaloid thi
dung dich s& xuat hién két tia mau nau va tia nay s&
tan khi cho mét lugng du thudc thir Bouchardat.

Coumarin: cho 50 pL dich trich phan Gng véi
750 pL NaOH 10%. Néu trong dich chiét co chua
hop chat cta coumarin thi dung dich s& xuit hién
mau vang.

Terpenoid: cho 5 mL dich trich vao dng nghiém
r0i hoa tan véi 2 mL chloroform. Sau d6 thém tir tir
3 mL dung dich H,SO, dam dic. Néu dung dich xuét
hién mau nau dé hoac mau xanh 1a ching té dich
trich c6 sy hién dién ctia hop chit cua terpenoid.

Saponin: cho 50 pL dich chiét vao dng nghiém;
thém 2 mL nuéce cat va vai giot dau oliu; dun nong
ong nghiém ¢ 90°C. Néu trong dich trich c6 chira
hop chét cta saponin thi dung dich xuat hién nhi
tuong mau sira.

Glycoside: cho vao 6ng nghiém 2 mL dich chiét
r0i thém vai giot dung dich FeCl; 5% trong acetic
acid vao va lic déu; tiép tuc cho tur tir 0,5 mL dung
dich H>SO4 dam déc (tranh xao trdn dung dich trong
dng nghiém); & mat tiép xuc giira 2 16p chit long s&
xuat hién 1 16p méng mau tim do, lic nhe, 16p chét
16ng phia trén c6 mau xanh 14 ching to dich chiét co
chtra hop chit cua glycoside.

2.2.3 Phwong phdp dinh lwong mét s6 hop
chdt chinh trong dich trich ma dé

Dinh lugng cac hop chat trong dich trich ma dé
cling dugc thuc hién theo phuong phap ctia Tambe
and Bhambar (2014) c6 cai tién. Thi nghiém gom 6
nghiém thirc (NT) v6i 5 14n 13p lai/nghiém thirc nhu
sau:

— NT 1: Mau c6 thoi gian sinh truéng 4 thang
tudi & diéu kién anh sang 50%

— NT 2: MAu c6 thoi gian sinh truéng 4 thang
tudi & didu kién anh sang 75%

— NT 3: Méu c6 thoi gian sinh truéng 4 thang
tudi ¢ diéu kién anh sang 100%

— NT 4: Mu c6 thoi gian sinh truong 6 thang
tudi & diéu kién anh sang 50%
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— NTS: Mau c6 thoi gian sinh truong 6 thang
tudi & diéu kién anh sang 75%
— NTé: Mau c6 thoi gian sinh truong 6 thang
tudi o di€u kién anh sang 100%
a. Ham lwong phenol tong (mg/g trong lwong
khé, TLK)

Nong d6 phenolic tong trong mau ma dé dugc
xac dinh theo phuong phap Folin-Ciocalteu nhu sau:
Hdn hop phan ting bao gdm 1 mL dich trich va 9 mL
nudce cat cho vao binh dinh mirc 25 mL; thém 1 mL
thudc thir Folin-Ciocalteu vao hdn hop va lic déu;
sau 5 phut, thém 10 ml dung dich Na2CO3 35%; sau
d6 thém nudc cit dé dung dich vira di 25 mL; G mau
trong 90 phat ¢ nhiét d6 phong. Thyc hién phan Gng
ctia cac dung dich chuén cua gallic acid (ndng d6 20,
40, 40, 60, 80 va 100 pg/mL) twong ty nhu mau dich
trich. Sau khi 1, tién hanh d6 hip thy d6i véi dung
dich dich trich va dung dich chét chuén & bude song
550 nm.

b. Ham heong tannin tong (mg/g TLK)

Tuwong ty nhu phan tich ham lugng phenolic
tong, ham lugng tannin tong ciing dwgc xac dinh
bang phwong phéap Folin- Ciocalteu: Lay 0,1 mL
dich trich vao binh dinh mic 10 mL, sau d6 thém
7,5 mL nuée cit va 0,5 mL thude thir Folin-
Ciocalteuphenol; cho 1 mL dung dich Na,CO3 35%
va dinh mic dén 10 mL bang nudc cat. Hon hop
dugc lac déu va giir & nhiét d6 phong trong 30 phiit.
Céc dung dich chuin ctia gallic acid (20, 40, 40, 60,
80 and 100 pg/mL) duoc tién hanh twong tuy nhu
mau dich chiét trén. Sau 30 phut, tién hanh do do
hap thu cua dung dich mau va chit chuin & budc
song 725 nm.

c. Ham lwong flavonoid tong (mg/g TLK)

Téng lugng flavonoid dugc xac dinh thong qua
su tao phtrc chét v6i aluminium chloride nhu sau:
cho 1 mL dich chiét va 4 mL nudc cit vao binh dinh
mirc 10 mL; thém 0,3 mL sodium nitrite 5% va dé
trong 5 phut; sau d6 thém 0,3 mL aluminium
chloride 10%; sau 5 phut, cho thém 2 mL dung dich
NaOH 1M va dinh mtc d&én 10 mL bang nudc ct.
Céc dung dich chuan cua quercetin (20, 40, 40, 60,

80 and 100 pg/ml) dugc chuan bi trong tu nhu mau
dich trich trén. D6 hip thu d6i v6i cac dung dich
mau va dung dich chuan dugc do & bude song 510
nm.

2.3 Xirly s6 liéu

S6 lidu dugc xir Iy bang phan mém Excel va
thdng ké bang chuong trinh SPSS 21.0. Phan tich
phuong sai (ANOVA) dé dién ta sy khéc biét giita
céc nghiém thirc, so sanh trung binh bang kiém dinh
Duncan.
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3 KET QUA VA THAO LUAN

Nhimg yéu t§ bén trong va bén ngoai tac dong
dén ham luong va sy hinh thanh cac chit trong cay.
Diéu nay gdy kho khan cho viée x4c dinh nhitng yéu
t6 1am thay d6i ham luong cac chit chira trong cay.
Viéc kich thich sinh téng hop cac chét chuyén hoa
thir cap trong cay duoc liéu bang cach kiém soat va
ti wu hoa cac yéu td bén ngoai va bén trong co thé
dugc ap dung dé phat trién cong nghé sinh hoc san
xuét thu6c chat lugng cao (Poutaraud and Girardin,
2005). Cac két qua nghién ctru thuc nghiém cho
thdy: cuong do anh sang va nhiét d6 1a nhéan té ¢
lién quan dén sy hinh thanh va su chuyén hoa hop
chét bién dudng thir cip trong cay (Kaplan ef al.,
2004; Zobayed et al., 2006; Ramakrishna and
Ravishankar, 2011). Dya trén co s& do6, cac yéu td
anh sang, nhiét do, giai doan sinh truéng cua thuc
vat — do tudi cua cay da duogc khao sat nham danh
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gi4 anh huong cua cac yéu td nay tac dong 1én su
hién dién va tich lily mét sb cac hop chit phenol,
flavonoid va tannic acid,... trong cdy ma dé P.
major.

3.1 Pinh tinh mét s6 hop chit chinh trong
dich trich ma dé

Bang phuong phap st dung cac chat chi thi va
dya vao sy biéu hién (mau sic, két tua, su tach 16p)
dé nhan biét cac hop chat thuc vat chinh c6 trong ma
dé. Két qua ¢ Bang 1 cho thiy c6 8 nhém hop chét
hién dién trong cdy ma dé & giai doan 6 thang tudi
khi & 3 diéu kién anh sang khac nhau (50%, 75% va
100%). Két qua dinh tinh cic hop chat may ciing
twong ty nhu trong mo ta cia Tambe and Bhambar
(2014) trén cay Hibiscus tiliaceus L. Trén co sd nay,
tiép tuc tién hanh phan tich ham luong cta ching
bang phuong phap quang phd & budc tiép theo.

Bang 1: Két qua dinh tinh cic nhém hop chit c6 trong dich trich ma dé

Hop chit  Thudc thir Hién twong Két qua
Phenolic FeCl; 5% Két tha mau xanh den +
Tannin Pb(CH3COO); bao hoa Két tia mau vang +
Flavonoid Ethanoll95% +0,1g Mg + Ruou Dun% dich banqdétlu ¢6 mau hong rdi tir tir N
isoamylic chuyén sang do tim
Alkaloid Thubc thir Bouchardat Két tia mau nau +
Coumarine NaOH 10% Dung dich xuat hién mau vang +
Terpenoid  Chloroform + H,SO4 dam dac Dung dich xuat hién mau nau do +
Saponin Dau olive + nudc cat Dung dich xuét hién nhii trong tring sita +
Glycoside Acetic acid + Clorua st 5% + H,SO4 Lop chat 16ng phia trén ciing ¢6 mau xanh N

dam dac

14

(+) két qua dwong tinh; (-) két qud dm tinh
3.2 Pinh lugng mdt sé hop chit chinh trong
dich trich ma de

3.2.1 Ham lwgng phenolic tong s

Phuong trinh dudng chuén cia gallic acid duoc
xay dung dya vao cac n6ng do gallic acid (20, 40,
60, 80 va 100 pg/mL), do do hap thu & budc song
550 nm. Két qua cho thdy phuong trinh hoi quy
twong quan cua gallic acid 1a Y= 0,0025X - 0,0265
(v6i Y 1a d6 hap thu quang phd, X 1a ndng do gallic
acid va R2 = 0,9994). Két qua nay cho thay mdi
tuong quan chat ché giita do hap thu quang pho voi
ndng d6 gallic acid . Dya vao phuong trinh hoi quy
vira thiét 1ap, tién hanh x4c dinh ham lugng phenolic
trong mau dich chiét ciia ma dé.

Két qua v& anh huéng cua didu kién anh sang
(PKAS) va thoi gian sinh truéng (TGST) 1én ham

69

luong phenolic tong trong dich trich ma dé dugc thé
hién trong Bang 2. Két qua cho thay & cac giai doan
sinh truong va didu kién anh sang co tac dong 1én su
hinh thanh ham lugng phenolic trong ciy ma dé.
Trong d6, & giai doan 4 thang tudi (cay ra hoa) chira
6,58 mg/g TLK, cao hon so v¢i sy hinh thanh ham
luong phenolic so véi & giai doan 6 thang tudi (ciy
tao hat), chira 2,88 mg/g TLK, khac biét c6 y nghia
thong ké & muc 1%. Mit khac, két qua thong ké &
Bang 1 ciing cho thdy su khac biét c6 ¥ nghia théng
ké & mirc 1% vé anh huéng cua diéu kién anh sang
1én sy hinh thanh ham luong phenolic tong trong ciy
mi dé; trong d6 cao nhit 1a 9 DKAS 75% (7,92 mg/g
TLK) khéc biét so v6i & DKAS 50% va 100% (lan
luot 1a 3,04 mg/g va 3,24 mg/g TLK).
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Bang 2: Anh huéng cia diéu kién anh siang va thoi gian sinh trudng 1én ham hrgng phenolic tong (mg/g

TLK)
Thaoi gian sinh truwén Pieu kién anh sang (% .
(théng, sau khi tr(‘ﬁng)g 50 ’ 75g ) 100 Trung binh (TGST, B)
4 3,12 bc 12,68 a 395b 6,58 a
6 2,96 be 3,16 bc 2,52 ¢ 2,88b
Trung binh (DKAS, A) 3,04 ¢ 7,92 a 3,24 b
P(A) kk
P(B) kk
PaxB) ok
CV (%) 3,14

Trong cing mét cft hodc hang, cdc s6 cé chir theo sau giong nhau thi khdc biét khong cé ¥ nghia thong ké qua phép thir

Duncan, **: khac biét co y nghia ¢ mirc 1%.

Két qua thong ké & Bang 2 ciing cho thy c6 su
tuong tac c6 ¥ nghia thong ké ¢ muc 1% giita thoi
gian sinh trueong va didu kién anh sang 1én qu4 trinh
hinh thanh ham lugng phenolic trong cdy. Trong do,
nghiém thurc cay trdng & giai doan 4 thang tudi trong
& didu kién 75% anh sang (12,68 mg/g TLK) tich
lity ham Iuong phenolic cao nhét so vi cic nghiém
thirc con lai, trong d6 thap nhét 1a nghiém thirc cay
& giai doan 6 thang tudi trong & diéu kién 100% anh
sang (2,52 mg/g TLK). Két qua nay ciing tuong tur
nhu két qua nghién ctru cta Pieroni et al. (2011) trén
cay Miconia albicans.

3.2.2 Ham heong tannin tong

Tuong ty nhu dinh lwong phenolic tong, dé dinh
luong ham lugng tanin tong, phuong trinh duong
chuan cua gallic acid duoc xdy dung & cac ndng do
20, 40, 60, 80 va 100 pg/mL, nhung dugc tién hanh
do d6 hap thu quang ¢ budc song 725 nm. Két qua
cho thdy mbi twong quan chit ché gitra d6 hip thu

quang v6i ndng do cua hop chét gallic acid voi
phwong trinh héi quy tuwong quan Y= 0,0011X +
0,0017 (R2 = 0,9918), véi Y 1a d6 hip thu quang
phé, X 1a ndng do gallic acid). Dya vao phuong trinh
hdi quy nay, két qua vé anh hudng cta diéu kién thoi
gian va diéu kién anh sang 1én ham luong tannin co
trong cdy ma dé dwoc thé hién trong Bang 3.

Dua vao két qua ¢ Bang 3 cho thdy ham lugng
tannin tich lity vao giai doan cay 4 thang tudi va 9,03
mg/g, cao hon so voi trong cdy giai doan 6 thang
tudi (2,79 mg/g TLK), khac biét c6 y nghia thong ké
& mirc 1%. Tuong tw, két qua théng ké & Bang 3
cling cho thay su khac biét ¢ y nghia thong ké &
mirc 1% vé sw anh hudng cua diéu kién anh sang 1én
su hinh thanh ham luong tannin trong ciy ma dé. Cu
thé, cdy ma dé ¢ diéu kién anh sang 75% c6 ham
luong tannin cao nhit (19,24 mg/g TLK) va khac
biét so véi cac cdy trong ¢ diéu kién anh sang 50%
(2,42 mg/g TLK) va 100% (4,07 mg/g TLK).

Biang 3: Anh hwéng clia diéu kién 4nh sang va thoi gian sinh truéng 1én ham lweng tannin tong (mg/g

TLK)
Thoi gian sinh truén Piéu kién anh sang (% N
(thz’mg, sau khi tr(“)ng)g 50 75 o) 100 Trung binh (TGST, B)
4 2,76 ¢ 19,24 a 5,09 b 9,03 a
6 2,08 ¢ 3,26 ¢ 3,05¢ 2,79b
Trung binh (PKAS, A) 2,42 ¢ 11,25 a 4,07b
P(A) Kk
P(B) kK
Piaxp) *E
CV (%) 1,75

Trong cimg mét cot hodc hang, cdc s6 cé chit theo sau giong nhau thi khdc biét khong cé ¥ nghia thong ké qua phép thir

Duncan, **: khac biét co y nghia ¢ mirc 1%.

Ngoai ra, két qua théng ké & Bang 3 ciing cho
thdy c6 sy twong tac co y nghia thong ké & mirc 1%
giita thoi gian sinh truong va diéu kién anh sang lén
qué trinh hinh thanh ham lugng tannin trong cay.
Trong d6, nghiém thire cay trong & giai doan 4 thang
tudi, trong ¢ diéu kién 75% anh sang (19 24 mg/g
TLK) tich liiy ham lugng tannin cao nhat va khac
biét so véi cac nghiém thirc con lai, trong d6 cao thir

hai 14 cay & giai doan 4 thang tudi trong diéu kién

100% (5,09 mg/g TLK), tuy nhién giita cac nghiém

thire con lai thi khac biét khong c6 y nghia thong ké.
3.2.3 Ham heong flavonoid tong

Phuong trinh dwong chudn dé¢ dinh lwong
flavonoid tong trong cdy ma dé dugce thict lap dua
trén cac nong do cua quercetin (20, 40, 60, 80, 100
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pg/mL), khi do d6 hap thu quang & budc séng 510
nm. Két qua phuong trinh hdi quy twong quan cé
dang Y= 0,0026X - 0,0197 (v6i R? = 0,9904, Y la
d6 hip thu quang phé X 1a ndng d6 quercetin). Két
qua nay cho thiy méi turong quan chat che gitra do
hap thu quang phd v6i ndng do quercetin. Dia vao
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phuong trinh hdi quy vira thiét 1ap, tién hanh xéc
dinh ham luong flavonoid trong mau cdy ma dé. Két
qua vé anh hudng cua didu kién anh sang va thoi
gian trong 1én ham luong flavonoid tong trong cay
mé d& dugc thé hién trong Bang 4.

Bang 4: Anh huong ciia diéu kién 4anh sang va thoi gian sinh truéng 1én ham hrong flavonoid tong (mg/g

TLK)

Thoi gian sinh trweéng

Diéu kién anh sing (%)

(thang, sau khi trong) 50 75 100 Trung binh (TGST, B)
4 1,55¢ 8,13 a 8,26 a 5,98 a
6 4,55b 5,34b 5,04 b 498 b
Trung binh (DKAS, A) 3,05¢ 6,74 a 6,65b

P(A) kk

P(B) kk

PaxB) ok

CV (%) 3,49

Trong cing mét cft hodc hang, cdc s6 cé chir theo sau giong nhau thi khdc biét khong cé ¥ nghia thong ké qua phép thir

Duncan, **: khac biét co y nghia ¢ mirc 1%.

Tuong tu nhu két qua phan tich vé ham luong
ctia phenol va tannin. Két qua & Bang 4 cho thiy
ring c6 sy tic dong cia timg yéu té thoi gian sinh
truéng cia ciy va diéu kién anh sang cling nhu sy
tuong tac cta chung 1én ham lugng flavonoid tong
trong cdy mi dé (P. major). Trong d6, qua cac giai
doan sinh truedng cta cay, ham lugng flavonoid téng
clia cdy o giai doan 4 thang tudi (cdy ra hoa) 1a 5,98
mg/g TLK, cao hon so voi ham luong flavonoid
tong clia cdy & giai doan 6 thang (cay tao hat, 4,98
mg/g TLK), khac biét c6 ¥ nghia thong ké & mirc
1%. Ngoai ra, cdy trong ¢ diéu kién anh sang 75%
¢6 ham luong flavonoid cao nhat (6,74 mg/g TLK)
va thip nhit & mic 50% (3,05 mg/g TLK), thi
nghiém c6 khac biét co ¥ nghia thong ké & mirc 1%.
Két qua théng ké & Bang 4 con cho thay nghiém thirc
cdy ma d& ¢ giai doan 4 thang tubi & diéu kién anh
sang 100% va 75% cho két qua tich lily hop chét
flavonoid téng cao nhat (1an lugt 1a 8,26 mg/g TLK
va 8,13 mg/g TLK), va nghiém thirc cho ham luong
flavonoid tong thap nhét 14 nghiém thirc cay ¢ giai
doan 4 thang tudi ¢ diéu kién 50% (1,55 mg/g TLK).

Ham lugng ctia cac hop chat bién dudng thir cap
¢ thuc vat phu thudc rat 16n vao giai doan sinh
truong va phat trién cua cdy (Rao and Ravishankar,
2002). Két qua khéo sat cho thy ham luong cua cac
hop chét phenolic, tannin va flavonoid dugc tich liy
khéc nhau & ca 2 giai doan sinh truong cia cay ma
d& P. major khi trong ¢ 3 diéu kién 4nh sang khac
nhau. Két qua nay ciing tuong ty v6i két qua nghién
clru clia Ay et al. (2017) trén cdy ma dé P. depressa
Willd cho thay ham lugng aucubin ting dan va khac
nhau qua céc giai doan sinh trudng va nhiét 6 cao
va cuong do anh sang c6 tac dong tich cuc dén su
tich Iily cta aucubin; hay két qua nghién ciru cia
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Fuchs and Bowers (2004) d4 ching minh rang ham
lwong iridoids ting dan theo do tudi va thay doi theo
ting giai doan sinh trudng trén cdy ma dé Plantago
lanceolata va ham lugng iridoids ciing khac nhau &
cac bg phan cua cay.

Trong thuc vat, cac hop chét bao vé nhu glycosid
va enzyme thuy phan thuong tao thanh mot hé théng
phong thu kép, trong d6 glycoside duoc kich hoat
boi cac enzyme dé phét huy tac dung sinh hoc. Theo
nghién ctru ciia Buschmann and Muller (2013) nong
do cua iridoid glycoside cling nhu hoat dong p-
glucosidase khac nhau trong 14 khi & cac do tudi
khac nhau. Nong do cua cic hop chit bao vé ciing
nhu hoat dong B-glucosidase, cao nhét & 14 non va
giam 14 gia. Hon nita, cac yéu t& méi trudng nhu
nhiét d9, do cao, anh sang ciing anh hudng nhiéu dén
ham luong tanin.

Anh sang 12 yéu t6 kich thich dé san sinh cac hop
chat bién dudng thir cip (Anasori and Asghari,
2008). Thém vao d6, nhiét do ciing anh huong dén
qua trinh sinh 1y cta thuc vét nhu cac sy biéu hién
clia gene, hién twong quang hop va su cin bang
carbon tac dong tich cuc hodc tiéu cuc (Morison and
Lawlor, 1999). Yéu t6 quan trong kiém so4t viéc san
xudt cac chét bién dudng 13 4nh sang va nhiét do moi
truong (Kaplan et al, 2004; Ramakrishna and
Ravishankar, 2011). Mat khac, stress do nhiét d6 sé
lam giam sinh khéi thyc vat, quang hop va ting
ndng do chuyén hoa cua ré thtr sinh trén ciy nhan
sam Panax quinquefolius (Jochum et al., 2007).

Theo Alonso-Amelot ef al. (2007) khi so sanh
céc 14 cay phoi nang va tu che ning & cay Pteridium
arachnoideum, véi su gia ting cudong d6 cao thi sy
tich lily lugng phenol va tanin cao hon binh thudng.
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Ngoai ra, stress nudc vao mua khd cling gay ra sy
gia tang phenol va tanin, do d6 c6 thé két ludn ring
btrc xa UV-B va lugng nuée 1a nhing yéu td quan
trong trong phan ung thich nghi cta cdy, tuy nhién
khong thich nghi véi nong do stress cao. Phenol va
tanin dugc tong hop trong thyc vét khong chi thong
qua céc yéu t6 di truyén, nhu cau sinh 1y va nhu cau
phong thi, ma con do anh hudng cua stress moi
truong nhu han han, birc xa UV-B va 6 nhiém khong
khi (Claudia et al., 2010). Ngoai ra, s& di co sy khac
nhau vé ham lugng va thanh phan héa hoc cta cac
chat bién dudng thir cdp trong cling loai hodc clng
ho ¢6 thé 1a do su khac biét vé didu kién sinh truéng,
phat trlen cung nhu moi truong dia ly. Bén canh do,
cac yéu t sinh thai va méi truong song bén ngoai
cling tac dong 16n dén kha nang sinh tong hop cac
hop chét hitu co.

Tom lai, cac chit chuyén hoa thir cip cua thuc
vat 1a cac chit khong c6 chirc nang truc tlep trong
cac qua trinh dong hoa, ho hép, van chuyen tang
cuong va phat trlen thue vat. Chirc nang chu yéu cua
cac hop chét thu cap 1a bao vé thuc vat chong lai cac
tac nhan gy bénh va dong vat an co. Nhiéu chat thi
cép ¢6 hoat tinh sinh hoc manh con dugc dung lam
chét diét con trung, nadm, duoc chit. Hop chat tht
cip duoc phan lam ba nhom chinh & thyuc vat: cac
terpen, cac hop chét phenolic va cac hop chat chua
Nitrogen. Thong thudng ching co thé tao ra sy bao
vé chéng lai cac ap lyc moi truong. Tuy nhién, theo
Rao and Ravishankar (2002), viéc san xuat cac hop
chat nay thuong thip va phu thudc nhiéu vao sinh ly
va céc giai doan sinh truong cia cdy. Vi vay, diéu
kién anh sang, nhiét 6 va giai doan sinh trudng la
céc yéu td chinh c6 anh hudng 16n dén sy hinh thanh
céc hop chat thir cip trong cdy. Tuy nhién, & chiéu
nguoc lai khi thyc vat bi stress, sy trao déi gitra
cacbon v6i su hinh thanh cac hop chit thtr cap xay
ra s& c6 tinh chit khang lai cc stress nay (Bryant et
al., 1983). Theo nghién ctru ctia Winkel-Shirley et
al. (2001), cac stress moi trueong khac nhau nhu: tia
cuc tim, anh sadng xanh, anh sang cuong do cao, vét
thuong hay su tan cong cua mam bénh, han han,
thiéu duong, chét dinh dudng lai kich thich dugc su
tich lity ham Iuong anthocyanin.

4 KET LUAN VA DPE XUAT
4.1 Kétluan

Khao sat dinh tinh vé thanh phan hoa hoc cua
dich trich mi dé bang cac thudc thir dic trung cho
théy c6 sy hién dién cua cac hop chét phenolic,
tannin, flavonoid, alkaloid, coumarine, terpenoid,
saponin va glycoside trong cdy ma dé & giai doan 6
thang tudi.
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Diéu kién anh sang va thoi gian sinh truong déu
¢6 anh huong 1én ham lugng cac hop chat phenolic,
tannin, flavonoid sinh ra ¢ giong ma dé. Trong do:

Ham luong hop chéit phenolic tong, tanin va
flavonoid tong (lfin luot 1a 6,58, 9,03 va 5,98 mg/g
TLK) & cdy md dé 4 thang tudi c6 ham luong cao
hon & cdy 6 thang tudi (1an lugt 12 2,88, 2,79 va 4,98
mg/g TLK).

Cay ma dé trong & diéu kién anh sang 75% co
ham lugng cac hop chat phenolic tong, tanin va
flavonoid tong (1an luot 14 7,92, 4,25 va 6,74 mg/g
TLK) cao nhét va khac biét so véi cac nghiém thurc
con lai.

4.2 D& xuit

Khéo sat thém sy anh hudng ctia cac yéu té moi
truong khac nhu nhiét d6, do am, khi hau, ngudn
nudc,... 1én sy hinh thanh cic hop chit bién dudng
thir cap trong gidng ma dé Plantago major nham gia
tang ham luong cac hop chét thir cAp dé gop phan
vao viéc nghién ctru va phat trién cac dugc phém
moi tir cac ngudn nguyén lidu tw nhién.
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