KHOA HOC CONG NGHE

ANH HUOGNG CUA CUONG DO ANH SANG DEN
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TOM TAT

Cuong d6 anh sang duoc cho 1a c6 tac dong dén su tich liy ctia cac hop chét c6 hoat tinh sinh hoc trong 14
lia nhu polyphenol va chlorophyll qua cac giai doan sinh treong. Két qua nghién ciru cho thdy, 14 laa & giai
doan 3 tuan tudi duoc gieo trong trong diéu kién anh sang S1 (cuong do anh sang trung binh 22.686 Lux,
tuong tng voi do che phtt khoang 60% cuong do anh sang) c6 su tich lily chlorophyll cao nhat, dat 1.357,49
ng/g 14 laa tuoi. Trong khi d6, lua duoc gieo trong trong diéu kién chiéu sang ty nhién Tn (cuong do anh
sang trung binh 60.791 Lux) cho ham lugng polyphenol cao nhat (6,88 mg/g 14 lua tuoi) & thoi diém sau
gieo 5 tuan tudi. Song song d6, két qua phan tich hoat tinh chong oxy héa thong qua hoat dong bat goc tu
do DPPH cho thdy giong lua /R50404 duoc gieo trong & diéu kién anh sang S1 c6 hoat tinh DPPH cao hon
(p<0,05) so voi diéu kién anh sang S2 (cuong do trung binh 6.072 Lux, twong tmg voi do che phi 90% cuong
do anh sang) va diéu kién chiéu sang Tn. Két qua nghién ctru chimg minh ring cudng d6 anh sang khac
nhau c6 anh hudng dén sy tich lity cac hop chat c6 hoat tinh sinh hoc trong 14 ltia nhu chlorophyll a, b va
polyphenol & giéng laa IR50404 & cac giai doan sinh truéng. Hon nita, cac hop chat sinh hoc thuc vat nay co6

thé dong vai tro quan trong nhu cac chat chinh trong hoat dong chong oxy hoa ctia 14 laa.

Tt khoa: Chlorophyll, chéng oxy hoa, I4 hia, polyphenol.

1. BAT VAN BE

Lda 1a mot trong nhimg loai cay luong thuc
chinh duoc trong phd bién ¢ Viet Nam [1]. T trudc
dén nay, trong lua dé thu hoach hat cho lwong thuc
hodc st dung sinh khéi cho chan nuoéi rat it stt dung
14 lia nhue nguén nguyeén liéu san xuat cac hoat chat
sinh hoc. Trong khi d6, 14 lia & giai doan lam dong
chtra nhiéu chat dinh dudng can thiét cho co thé nhu
chlorophyll va cac hop chat phenols, chung gitp ho
tro tiéu hoa va ting cuong mién dich cho co thé
nguoi stt dung [2, 3]. Viéc st dung sinh khéi 14 lua dé
san xuat cac hoat chat sinh hoc sé mé ra giai phap
nang cao gia tri tlr cay laa.

L4 laa c6 ham luong chlorophyll cao hon so véi
mot so loai rau khac [4, 5, 6]. Chlorophyll a va cac
dan xuat ctia n6 nhu pheophorbide b va pheophytin b
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hién dién trong thuc phdm dong vai tro quan trong
trong phong chong ung thu béi hoat tinh chong oxy
hoa va chong dot bién hay gitr cac tac nhan gay dot
bién [7]. Cac chat dan xuat cia chlorophyll a da cho
thdy, c6 kha ning bat goc tu do hiéu qua hon so voi
cac dan xuat ctia chlorophyll b va ché do an uéng bé
sung chlorophyll c¢6 tac dung chong oxy hoéa va hoat
dong chong gay dot bién (antimutagenic) & nguoi

[8].

Polyphenol c6 ngudén goc tuy nhién va ton tai
trong thyc vat duoc chimg minh 1a c¢6 kha nang
chong oxy hoa vo ciing hieu qua [9]. Kha nang
chéng oxy hoa cta cac polyphenol da thu hat su
quan tim dac biét ctia cac nha khoa hoc. Cac hop
chat phenols trong 14 lua c6 thé déng vai tro quan
trong trong cac hoat dong chéng oxy hoa [10, 11].
Kha nang chong oxy hoa phu thudc vao su hién dién
ctia cac hop chat phenolic voi s6 luong va vi tri cta
cac nhom hydroxyl gan vao cau tric vong cta phan
t phenolic [12].

Trong qua trinh hinh thanh va phat trién cuta 14,
nhiing thay déi trong qua trinh chuyén hoa ctia cac
mo thuc vat xay ra, cay tang trudng va phat trién
thong qua san xuat va tich liy cac hop chat c6 hoat
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tinh sinh hoc. Qua trinh san xuét va ham luong cta
cac hop chat sinh hoc nay ciing thay déi trong su6t
qua trinh phat trién ctia 14 [13]. Su san xuat va tich
lity cac hop chat c6 hoat tinh sinh hoc ciing thay déi
trong sudt qua trinh phat trién ctia 1&. Ham luong
chlorophyll, polyphenol bi anh huéng bdi su truéng
thanh ctia cay va trong 14 non c6 chira lwong 16n hop
chat polyphenol cao hon 14 truong thanh va la gia
[14].

biéu kién anh sang anh huéng dang ké dén chat
luong, thanh phan va s6 luong ctia cac hop chat c6
trong thuc vat [15]. Ham luong chlorophyll luén cao
hon & nhiing cay trong song trong diéu kién it anh
sang so voi diéu kién nhiéu anh sang [16]. Thuc vat
phat trién trong bong ram, chat diép luc ting va hap
thu anh sang trong luc lap dé toi da héa anh sang
hap thu [17]. Cuong d6 anh sang khac nhau ciing cé
anh hudéng dén su tich liy cac chat chuyén hoéa tha
cap nhu flavonoid va cac hop chat phenolic ciing nhu
cac hoat dong chong oxy hoa cta chung [18]. Tuy
nhién, cac loai thuc vat khac nhau c6 phan tng khac
nhau déi voi su thay déi cuong do anh sang va tao ra
cac hop chat flavonoid; polyphenol khac nhau [19,
20].

Khai thac cac hop chat c6 ich cho strc khoe tir 14
lua sé lam tang gia tri cho qua trinh san xuat laa, tao
ra huéng di méi lam ting gia tri ctia cay lda duoc
trong ¢ Viét Nam. Chinh vi vay, muc tiéu ctia nghién
ctu nay la danh gia anh huwong ctia giai doan sinh
truong va cuong do chiéu anh sang téi su tich lay
ham luong chlorophyll va polyphenol trong 14 laa
giong IR50404 nham xac dinh diéu kién trong va thoi
diém thu hoach 14 thich hop.

2. VAT LIEU VA PHUDNG PHAP NGHIEN CUU

2.1. Vit liéu nghién ciru

Nghién ctru duoc thuc hién trén giong lua
IR50404, 1a giong laa phd bién nhat duoc trong &
déng bang song Ctru Long.

bat trong thi nghiém duoc thu thap 1a loai dat
phu sa dugc 1dy tir bé mat (c6 do sau tir 0 - 20 cm) tai
cac ruong lua (xa My Khanh, huyén Phong Dién,
thanh pho Can Tho), c6 do phi déong déu, trén dia
hinh bing phang va c6 kha nang giit nuoc tot.

Cac hoa chat duoc st dung trong thi nghiém:
Ethanol 96% (v/v) (Viéet Nam), thuéc tht Folin -
Ciocalteu (Merck, Germany), Na,CO, (China), axit
Gallic (Sigma - Aldrich, USA), Trolox (Sigma-

Aldrich, USA), 2,2-diphenyl-1-picryl hydrazyl (DPPH)
(TCI, Japan).

2.2. Phuong phap nghién ctu

2.2.1. BO tri thi nghiém

Hat ctia giong laa /R50404 duoc xtt ly bang nudc
am (50 - 55°C). Tién hanh ngam hat trong 24 gio' va t
chung trong 36 gio tiép theo trudc khi gieo hat.

Hat duoc gieo trén cac chau nhua da bé sung dat
phu sa dé trong, gieo xa hat véi ty 1é 1a 50 hat cho
modi chau trong (khoang 400 hat/m?).

Bon phan: tién hanh tudi phan dam cho ma lua
khi cay duoc 7 ngay tudi cho méi chau trong véi liéu
luong (1 - 2 g urea pha trong 5 lit nudc/m?) va bon
phan NPK b6 sung dinh duong cho ma laa khi cay
duoc 14 ngay tudi va 28 ngay tudi cho mdi chau tréong
voi liéu lwong (0,5 -1 g NPK/m?).

2.2.2. Phuong phap thuc hién thay doi cuong do
anh sang

bé tao ra su thay d6i cuong do6 anh sang, laa
duoc gieo trong & cac diéu kién che phu anh sang
khac nhau sit dung luéi cit nang do Cong ty C6 phan
luéi Thai Viet san xuat. Diéu kién han ché anh sang
¢6 cac muc do khong che pha (Tn), che phit mot 16p
ludi (S1) va che pha hai 16p luoi (S2).

Tién hanh thu hoach 14 lua theo thoi gian hang
tuan. La duoc chon ngau nhién tir 3 - 5 cay dé thu
thap mau tuy thudc vao giai doan sinh truéng cta
cay. St dung hét toan bo 14 ctia cay. Thu mau tai thoi
diém sang s6m va tién hanh nghién mau ngay sau d6
dé thu dich trich 14 lua.

Ham luong chlorophyll, polyphenol va kha nang
khit goc tu do DPPH trong lua duoc phan tich trong
14 lua duoc trong & 3 diéu kién nhu mo ta & trén va &
cac giai doan thoi gian sinh truéong 1, 2, 3, 4, 5va 6
tuan sau khi hat ndy mam.

2.2.3. Phurong phap Iy trich dich I4 liia

Can 1 gram 14 lda, nghién va trich ly bang 10 mL
ethanol 60% (v/v), ly tam 6.000 vong/phut thu ldy
dich chiét. Tiép tuc c6 quay dudi ethanol va dinh
mtc vé thé tich ban dau.

224. Phan tich ham Iuong chlorophyll bang
phirong phap do quang pho

Ham luwong chlorophyll dugc phan tich theo mo
td cta Rajalakshmi va Banu (2014) [21] c6 hiéu
chinh. Mot gram 14 twoi duoc cat nhé va nghién voi
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40 mL ethanol 80%. Sau do, ly tam voi toc do 6.000
vong/phut trong 5 phut. Phan chat ndi trén mat duoc
chuyén di va quy trinh dwoc lap lai cho dén khi phan
can lang bi mat mau. Chlorophyll c6 phé hap thu anh
sang d6 cuc dai & budc song 645 nm va 663 nm so voi
mau trang chira dung méi ethanol. D¢ hap thu &
budc song nay biéu thi cho cuong do ctia sac to hay
luong chlorophyll c6 trong dung dich. Dua vao tinh
chat nay nguoi ta do cac gia tri hap thu va dinh luong
chlorophyll.

Cong thitrc tinh lwong chlorophyll nhu sau:

+ Luong Chlorophyll tong (pg/mL) = 20,2 (A, +
8,02(Aggs)-

+ Luwong Chlorophyll a (ug/mL) = 12,7(Ages) —
2,69(Ags5).

+ Luwong Chlorophyll b (ug/mL) = 22,9(As5) —
4,68(Aggs) -

2.2.5. Phan tich ham lirong polyphenol tong sé

Ham luong polyphenol tong cta 14 laa duoc do
bang phuwong phap Folin - Ciocalteu da duoc Tan va
Kassim (2011) [22] diéu chinh. Dich chiét lda 0,5 mL
duwoc cho vao binh dinh muc, sau d6 thém 5 mL
thuoc thir Folin - Cioculteu 10% va dé & nhiét do
phong trong 5 phut. Sau @06, 4 mL sodium carbonate
1M (Na,CO,) duoc thém vao va diéu chinh thé tich
cudi cung thanh 10 mL, gittr dung dich trong bong t6i
trong 90 phut. Do hap thu duoc do & budc séng 750
nm. Ham luong polyphenol duwoc tinh dya vao duong
chuén cta axit gallic & day nong do tir 10 -100 pg/mL
va duoc biéu thi bang miligam tuong duong axit
gallic/g 14 lua.

2.2.6. Phan tich kha nang khirgoc tir do DPPH

Hoat tinh khtt goc te do DPPH duoc xac dinh
theo mo ta cta Binsan va cs (2008) [23] cé hiéu
chinh. Thém 1,5 mL DPPH 0,15 mM trong ethanol
95% vao trong 1,5 mL dich chiét 1a laa. Hon hop duoc
tron déu va dé yén trong 30 phuat & nhiét do phong
trong bong toi. Do hap thu ctia dung dich thu duoc
do & buodc séng 517 nm biang may do quang phd.
Hoat tinh DPPH duwoc tinh dwa vao duong chuin
Trolox & day néng do tir 10 - 60 pM va duoc biéu thi
bang pmol Trolox twong duong (TE)/g [24].

2.3. Phuong phép xtt Iy s6 liéu

Phan mém Microsoft Excel 2016 duoc st dung
dé xit Iy so lieu tho. Phan mém STATGRAPHICS
Centurion XVI duoc dung dé phan tich phuong sai

(ANOVA) va kiém dinh Duncan cac trung binh
nghiém thic.
3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh huéng ctia cic diéu kién che sang téi
cuong do anh sang ctia noi trong lia thyc nghiém

Dé tao ra sy thay déi cuong do chiéu sang,
nghién cttu da thuc hién che lu6i dé giam cuong do
anh sang. Cac diéu kién khao sat bao gom khong che
luwoi (Thn), che mot 16p ludi (S1) va che hai 16p luédi
(S2). Thoi gian do duoc cuong do anh sang voi 3 diéu
kién che sang khac nhau bat dau tir thoi diém 6 gio
sang va két thuc lac 18 gio toi. Cuong do anh sang
ting manh vao budi sang va dat cuc dai tir 11 gio dén
13 gio, sau d6 bat dau giam dan cuong do chiéu sang
dén cudi ngay.

Két qua cho thay, sy thay ddi cuong do anh sang
& cac moc thoi gian trong ngay minh ching cho viéc
che luéi lam giam cuong d6 anh sang so voi khong
che lusi (Hinh 1). Nhin chung, ¢ diéu kién Tn cuong
do anh sang trong ngay tir thoi diém 8 gio dén 16 gio
dao dong tir 49.369-123.207 Lux. Tuy nhién, khi che
sang voi cac diéu kién S1 va S2, cuong do anh sang
do duoc twong tng cac moc thoi gian nay lan luot
dao dong tir 16.178-48.447 Lux va 5.738-12.151 Lux.
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Hinh 1. Thay d8i cuong d6 anh sang & cac diéu kién
che sang khac nhau. Tn: Khong che sang, S1: Che
sang mét 16p ludi, S2: Che sang hai 16p ludi

Dua trén su thay déi cuong do chiéu sang & cac
diéu kién che pht khac nhau, nghién cttu thiét lap co
s& cho viéc danh gia anh huéng cta giai doan sinh
truong va cuong do chiéu sang lén su tich liy cac
hop chat sinh hoc ¢¢ ich trong lia non. Phan tich cho
thay diéu kien Tn c6 cuong do anh sang trung binh
14 60.791 Lux. Trong khi d6, gia tri nay & diéu kién S1
va S2 lan luot 1a 22.686 Lux va 6.072 Lux. Nhu vay, so
voi diéu kién Tn thi diéu kién che sang S1 lam gidm
khoang 60% cuong do anh sang va gia tri nay ¢ diéu

12 NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 12/2022



KHOA HOC CONG NGHE

kien che sang S2 1a 90%. Diéu nay phu hop voi cong
b6 ctia nha san xuat ludi, kha nang han ché anh sang
cua ludi che khi do duoc cuong do anh sang thé hién
qua cac thong s6 biéu dién trong d6 thi ctia hinh 1.
Ngoai ra, kha nang tich liy chlorophyll trong 1a duwoc
cho 1a chiu anh hudng cta giai doan sinh truéng va
cuong do chiéu sang lén thuc vat, dac biét trén cay
lta sé duoc trinh bay ¢ phan tiép theo.

3.2. Anh hudng ciia cuong do chi€u sing dén su
tich lily chlorophyll trong 14 ctia giong lha IR50404
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Chlorophyll déng vai trd0 quan trong trong su
trao d6i chat ctia cay lua. Ham luong chlorophyll
trong 14 lua co thé thay d6i khac nhau tiy thudc vao
mua vu va giai doan sinh truong [25]. Két qua nghién
cttu ctia Muhidin va cs (2018) [26] cho thay, su tuong
tac ctia cac diéu kién bong ram va giong cay trong
anh huong dang ké dén ham luong ctia chlorophyll
téng so, chlorophyll a va chlorophyll b c6 trong la.
Bong ram c6 thé lam ting ham luwong chlorophyll
trong so cac cay trong duoc thir nghiem.
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Hinh 2. Thay ddi ham leong chlorophyll téng s6 trong 14 lia theo thoi gian sinh truéng.

Ghi chu: Tn: Khong che sang, SI1: Che siang 60%, S2: Che sang 90%. * Trung binh ham luong chlorophyll
trong cdy lia duoc trong ¢ diéu kién S1 khdc biét co y nghia thong ké (p<0,05) so voi cdc diéu kién Tn va S2.

Hinh 2 cho thdy, 14 lda tréng tir cac diéu kién
khong che sang (Tn) va che sang S1 c6 ham luong
chlorophyll téng s6 ting dan tir tuan thi nhat, dat
cao nhat & tuan thir ba voi cac gia tri twong tmg la
1.290,92 pg/g va 1.357,49 ng/g 14 laa tuoi. Tuy nhién,
khi thoi gian sinh truong tiang thi ham luwong
chlorophyll lai gidm. Cu thé, & tuan thit nam va tha
sau sau khi hat ndy mam tuong tmg giai doan lam
dong, ham luwong chlorophyll téng trong 14 lua dao
dong khoang 1.100 - 1.250 pg/g la lta tuoi. O diéu
kieén che sang S2, ham luong chlorophyll téng ciing
taing ¢ tuan tha nhat (1.128,15 pg/g 14 lua tuoi) va

thay d6i khong dang ké & giai doan 2 dén 4 tuan tudi
(dao dong trong khoang 1.200 pg/g 14 laa tuoi). Pén
tuan tht 6, ham luong chlorophyll gidm con 993,34
ng/g la laa tuoi.

So sanh anh hudéng ciia muic d6 che sang lén
ham luong chlorophyll, két qua nghién ctru cho thay
ham luong chlorophyll téng trong 14 lua & diéu kién
che sang S1 cao hon va khac biét c6 y nghia thong ke
so voi cac diéu kién con lai. Tuy nhién, khi cuong do
anh sang qua thap thi ham luong chlorophyll trong 14
lta ciing thap tuong tmg & 14 lha duoc trong trong
diéu kién che sang S2 (Hinh 2).
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Hinh 3. Thay d6i ham lueong chlorophyll a trong 14 laa theo thoi gian sinh truéng.
Ghi chu: Tn: Khong che siang, S1: Che sang 60%, S2: Che sang 90%.
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Song song véi phan tich ham lwong chlorophyll
téng, ham luong chlorophyll a va chlorophyll b ciing
duoc danh gia dudi su tic dong cuia cuwong d6 anh
sang. Két qua cho thay khi giong laa IR50404 duoc
trong trong diéu kién c6 mitc do che pha anh sang
khéc nhau ciing anh hudng dén hai thanh phan nay
trong 14 & cac giai doan sinh truong. O diéu kien
khong che sang va che sang S1, ham luong
chlorophyll a tang & ba tuan dau cta giai doan sinh
truong va bat dau gidm tir tuan the 4 (Hinh 3). Trai
lai, & diéu kién che sang S2, ham luong chlorophyll a
thay d6i khong dang ké & ba tuan dau va dat cao nhat
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O tuan thi te (448,40 png/g), sau d6 giam ¢ tuan thi 5
va 6 (Hinh 3).

Tuwong tu nhu chlorophyll a, ham lwong
chlorophyll b ciing c6 su thay ddi tang giam khac
nhau theo thoi gian sinh trueong va mic do che sang.
O diéu kién khong che sang va che sang S1, ham
luong chlorophyll b thay d6i khong dang ké trong
giai doan 2 dén 5 tuan tuéi. Tuy nhién, chlorophyll b
lai ¢6 xung huéng gidm manh & tuan thi 6 (Hinh 4).
Voi diéu kién che sang S2, chlorophyll b tang lén &
tuan thtr 2 va gidm déu & céac tuan tiép theo cta giai
doan sinh truéng (Hinh 4).
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Hinh 4. Thay ddi ham leong chlorophyll b trong 14 lda theo thoi gian sinh trudng.
Ghi chu: Th: Khong che sdng, S1: Che sang 60%, S2: Che sdang 90%.

Su gia tang ham luong ctia chlorophyll xay ra do
qua trinh sinh téng hop cac sic t6 quang hop & cay
laa, diéu can thiét trong viéc hinh thanh hé thong
quang hoc (photosystems) dé cung cip thém niang
luong cho su phat trién ctia cay. Chlorophyll 1a mot
chi s6 thé hién kha ning quang hop, lién quan truc
tiép dén qua trinh ting trudng cua cay [27]. Qua
trinh sinh truéng dién ra manh mé & giai doan 3 tuan
dau tien da gitup cay lua tich lity duoc chlorophyll véi
ham luong 16n nhat co6 thé. Vi vay, tir tuan tudi tha 4
trd di, qua trinh quang hop dién ra cham lai dan dén
ham luong chlorophyll trong 14 ¢6 xu huéng giam
theo. Twong tu két qud trén, nghién ctu cda
Rattanpon va cs (2017) [28] da khao sat cac hoat chat
sinh hoc va hoat tinh chéng oxy hoéa ctia cay ma laa
theo ting giai doan sinh trudng. Két qua cho thay lua
non & 21 ngay tudi c6 ham luong chlorophyll va
carotenoid dat gi4 tri cao nhat so véi giai doan 7 va 14
ngay tudi.

O thuc vat bac cao, chlorophyll a 1 sic té chinh
tham gia vao qua trinh quang hop, trong khi
chlorophyll b 1a siac t6 phu lam nhiém vu gép ning
luong cho chlorophyll a quang hop [29]. Do @6

14

quang hop manh hay yéu phu thudc nhiéu vao
chlorophyll a. Sy hoat déng ctia chlorophyll b
reductase tao phan tng chuyén hoa chlorophyll b
thanh chlorophyll a. Do hoat dong clia enzyme nay
trong qua trinh phat trién cia cay da dan dén su khac
biét vé ham luong va ty 1é chlorophyll thu nhan duoc.
Nghién ctu hién tai cho thay cé sy thay ddi trong
ham luong chlorophyll a va chlorophyll b theo thoi
gian sinh truong va muc do che sang. Rat co thé
nhiing thay déi nay co lién quan dén hoat dong cia
chlorophyll b reductase [30].

Su gia ting ham luwong chlorophyll 1a mot trong
nhitng dic tinh cta thuc vat dé thich nghi véi diéu
kién cuong do anh sang thap. S6 luong luc lap trong
té bao nhu mo 1a duoc gia tang giup cay lua hoan
thanh chttc nang quang hop, duy tri su song, thich
nghi voi diéu kién ctia moéi truong. Diéu nay cho thay
sdc t6 quang hop (chlorophyll) trong 14 duoc tang
cuong, giup cay thich nghi voi diéu kién bong ram.
Két qua nghién ctru hién tai cho thdy viéc che sang
vira phai lam tang ham luong chlorophyll & cay lua
non. Két qua nay phu hop voi nghién ctu cua
Makino va cs (1997) [16], ham luong chlorophyll
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lu6n cao hon & nhimng cay trong song trong diéu kién
it anh sang so voi diéu kién nhiéu anh sang. Thuc vat
phat trién trong béng ram, chat diép luc tang va hap
thu anh sang trong luc lap dé toi da héa anh sang
hap thu [17]. Mot két qua nghién ctru khac cho thay
ham luong chlorophyll cao hon dang ké trong 14 lua
(Oryza sativa L. cv IR 72) duoc trong trong diéu kién
anh sang yéu ctia Resurreccion va cs (2002) [31]. Su
gia tang dang ké ham luong chlorophyll va cac hop
chét carotenoids khi lda duoc xit Iy che sang tir 15
ngay sau khi gieo cho dén khi thu hoach [32]. Cuong
d0 4anh sang va thoi gian sinh truong khong chi anh
hudéng lén su hinh thanh chlorophyll ma con anh
hudng lén ham lwong polyphenols tich liay & thuc vat.

3.3. Anh hudng ciia cuong 9 chi€u sang dén sy
tich liiy polyphenol trong 14 ctia giong lua IR50404

Lua duoc trong trong 3 diéu kién che sang khac
nhau va duoc thu hoach 14 d@é phan tich polyphenol
moi tuan. Két qua duwoc thé hién trong hinh 5.

——Tn —e—5] S2
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= 4

2z 34
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Hinh 5. Thay ddi ham liong polyphenol trong
lda non theo thoi gian sinh truong.

Ghi chu: Tn: Khong che sang, S1: Che sdang 60%,
S2: Che sdng 90% * Trung binh him Iluong
polyphenol trong lia non duoc trong ¢ diéu kién Tn
khdc biét cé y nghia thong ké (p<0,05) so vdi cdc
diéu kién S1 va S2.

Hinh 5 cho thdy, ham luong polyphenol téng
trong 14 lua ciing c6 sy thay d6i theo thoi gian ting
truong. O tit ca cac diéu kién duoc khio sat ham
luong polyphenol téng ting dan tir tudn tht nhat, dat
cao nhat ¢ tuan thir ndm va sau dé giam & tuan the
sau. Diéu kién che sang c6 anh huéng manh dén
ham luong polyphenols tich lay. Ham Iluong
polyphenol téng & 14 laa [R50404 duwoc trong trong
diéu kien khong che sang cao hon va khac biét c6 y
nghia thong ké (p<0,05) so véi cac diéu kién che
sang S1 va S2. O diéu kién khong che sang, ham

luong polyphenol dat 4,65 - 6,88 mg/g. Trong khi o,
gia tri nay & cac diéu kién che sang S1 va S2 chi
khoang 1,53 - 3,38 mg/g.

Két qua nghién cttu cho thidy ham luong
polyphenols tich liy & 14 lua ting nhanh trong giai
doan dau qua trinh phat trién cta cay laa khi 14 laa
con non. Do 14 ciy can mot s6 hop chat dé bao vé
chinh n6 khoi stress moi truong, vi sinh vat hay con
trung tan cong [33]. Tuy nhién, dén tuan thit sau thi
ham luong polyphenols tong lai giam. Ham luong
polyphenol téng bi gidm co6 thé do hoat dong cua
polyphenol oxidase gia ting trong qua trinh phat
trién cta 14 lua va luc nay 14 lda cing hon nén kha
nang bao vé chung khai su tdn cong con trung ciing
cao hon.

Tir két qua nghién ctru cho thiy, mitc do che
sang c6 anh huwong dang ké dén ham luong
polyphenols tong tich lity trong 14 lda va ham luong
nay ciing thay ddi theo thoi gian sinh trudng cta cay.
Su tich liy polyphenols trong 14 lua khi duoc trong &
diéu kién tu nhién khong che sang cao hon cac diéu
kién che sang. Diéu nay cho thdy anh sang c6 cuong
do cao gop phan thuc ddy su téng hop cua
polyphenols & giong laa IR50404 trong 5 tuan dau
clla qua trinh phat trién & giong lda nay. Cac hop
chat phenols duoc tong hop nhiéu khi qua trinh phat
trién ctia cay duoc hap thu nhiéu anh sang c6 cuong
do cao. Anh sang lam ting su hoat hoa clia enzyme
phan giai amino phenylalanine trong con duwong tong
hop axit phenolic [34]. Ngoai chlorophyll va
polyphenols, kha nang chéng oxy hoa ciing duoc cho
la bi anh huéng boi giai doan sinh truéng va cuong
do chiéu sang lén ¢ thuc vat nhat 1a lua.

3.4. Anh hudng ciia cuong do chiéu sang dén
kha niang chéng oxy héa & 14 ctia gidng lta IR50404

L4 laa duoc trong trong 3 diéu kién che sang
khac nhau duoc thu hoach méi tuan sau khi laa nay
mam va duoc phan tich kha nang chong oxy hoa cua
no. Kha nang nay duoc tinh théng qua béi hoat tinh
bat goc tu do DPPH cua dich trich tir 14 lua. Két qua
phan tich cho thdy mitc d6 che phu anh sang c6 anh
huéng dén tinh chat chong oxy hoa ¢ 14 cta giong
lta IR50404 qua cac tudn 14y mau (Hinh 6). O diéu
kién khéng che sang va che sang S1, hoat tinh DPPH
ting dan tir tuan 1, dat cao nhat & tuan 5 va sau dé
gidm ¢ tuan 6. Tuy nhién, ¢ diéu kién che sang S2,
hoat tinh DPPH cao hon 14 lua trong trong 2 diéu
kién con lai & tuan 2 dén tuan 4 va dat cao nhat &
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tuan 4 va bat dau gidm & tuan 5 cua thoi gian sinh
truong.

—e—Tn —e—51 52
30
25 *
‘;M/_:‘\ﬁ:

10 + T - T T T T :
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Thoi gian sinh truong (tuén)

Hoat tinh DPPH (umol
TE/g)
I"_-.‘.l

Hinh 6. Thay ddi hoat tinh DPPH trong 14 lia theo
thoi gian sinh truedong.
Ghi chu: Tn: Khong che sdang, S1: Che sang 60%,
S2: Che sang 90%. * Trung binh hoat tinh

DPPH trong l4 lia duwoc trong ¢ diéu kién S1
khac biét cé y nghia thong ké (p<0,05) so vdi cdc
diéu kién Tn va S2.

Hinh 6 cho thiy, lua trong trong diéu kién che
sang S1 c6 hoat tinh DPPH cao hon (p<0,05) so vo6i
diéu kién khong che sang va che sang S2. Hoat tinh
DPPH trong 14 lta duoc gieo trong & diéu kién che
sang S1 dat cao nhat 1a 24,81 ymol TE/g ¢ tuan 5 sau
khi hat ndy mam.

Zhang va cs (2015) [35] da giai thich rang trong
qua trinh cay con phat trién, ham luong polyphenol
va chlorophyll ting lén thi hoat dong chong oxy hoa
cing duoc cai thien. Nhiéu nghién cttu ciing chi ra
rang polyphenols va chlorophyll c6 kha niang bat goc
tu do bang cach cho nguyén tir hydro hoac electron
phan tng véi cac goc ty do dé chuyén ching thanh
cac san phdm 6n dinh hon [36]. Vi vay, kha ning
chong oxy hoéa cta 14 lua /R50404 bi anh hudng rat
16n bdi cac hop chat phenols duoc hinh thanh trong
qua trinh phat trién cta cay.

Nhiéu nghién ctu da cong bo vé kha ning
chong oxy héa ctia polyphenols va chlorophyll & thuc
vat. Nghién ctru cua Zujko va Witkowska (2011) [37]
cho thdy, tiém nang chong oxy hoa ctia thuc phdm c6
lien quan dén ham luong polyphenol téng. Tuong tu,
chlorophyll ciing dwoc coi 1a chat chéng oxy hoa
quan trong trong thuc phdm chic niang nhat 1a cac
loai nuoc uong detox. Hoat dong chéng oxy hoa va
cac hoat dong bat goc tu do DPPH ctia chlorophyll
ciing da duoc cong bo boi Hsu va cs (2013) [38]. Cac
két qua nay cho thay, c6 su lién quan gitra ham luong
polyphenol, chlorophyll va hoat tinh chong oxy hoa.

banh gia twong quan gitta hoat tinh bat goc tu do
DPPH va su tich liy chlorophyll va polyphenols & cac
giai doan sinh trudong va che sang khac nhau cta la
lta, co thé thdy rang mat du lda duoc tréng trong
diéu kién khong che sang, 14 lua tich lay polyphenol
nhiéu hon nhung hoat tinh DPPH th4p hon so véi
diéu kién che sang S1. Trong khi do, diéu kién che
sang S1 ¢ su tich liy nhiéu chlorophyll hon. Két qua
nay ching minh rang chlorophyll chinh 1a chat chinh
cho dac tinh bat goc tu do DPPH & 14 laa IR50404.
Hoat tinh DPPH duoc xac dinh cao nhat ¢ tuan tha 5
clia qua trinh sinh trueong, twong tng voi thoi diém
¢6 st tich lity polyphenol nhiéu nhét.
4. KET LUAN

Tt két qua nghién ctu da chi ra rang cuong do
anh sang thong qua diéu kién che sang c6 anh
hudng dang ké dén su tich liy ctia cac hop chat
sinh hoc ¢6 ich nhu chlorophyll, polyphenol, cling
nhu tinh chat chong oxy hoéa trén 14 lua IR50404. L4
lta & giai doan 3 tuan tudi duoc gieo trong trong
diéu kieén che pht anh sang voi mot 1op ludi co su
tich liy chlorophyll cao nhat, dat 1.357,49 ng/g la
lua tuoi. Trong khi @6, 1a lua thu tir cay ldaa duoc
gieo trong trong diéu kién chiéu sang tu nhién &
thoi gian sinh truéng 5 tuan tudi c6 ham luong
polyphenol cao nhat 1a 6,88 mg/g.

LOI CAM ON

Sé Khoa hoc va Cong nghé thanh phé Can Tho
da tar tro'cho nghién curu nay.

TAI LIEU THAM KHAO

1. Ho, T. L., Nguyen, T. T. C., Vu, D. C., Nguyen,
N. Y., Nguyen, T. T. T., Phong, T. N. H., Nguyen, C.
T, Lin, C-H., Lei, Z., Sumner, L. W., & Le, V. V.
(2020). Allelopathic Potential of Rice and
Identification of Published Allelochemicals by Cloud-
Based Metabolomics Platform. Metabolites, 10 (6),
244. https://doi.org/10.3390/metabo10060244.

2. Brandon Yeo, P. H., Bhave, M., & Hwang, S.
S. (2019). Potential Protective Effects of Rice
Seedling Extracts of a Malaysian Rice Variety, Biris,
Against Doxorubicin-Induced Cytotoxicity. Tropical
Life Sciences Research, 30(2), 71-90.
https://doi.org/10.21315/t1sr2019.30.2.6.

3. Khanthapok, P., Muangprom, A., & Sukrong,
S. (2015). Antioxidant activity and DNA protective
properties of rice grass juices. ScienceAsia, 41(2),

16 NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 12/2022



KHOA HOC CONG NGHE

119. https://doi.org/10.2306/scienceasial513-1874.
2015.41.119

4. Benincasa, P., Falcinelli, B., Lutts, S., Stagnari,
F., & Galieni, A. (2019). Sprouted Grains: A
Comprehensive Review. Nutrients, 11(2), 421.
https://doi.org/10.3390/nu11020421.

5. Chomchan, R., Siripongvutikorn, Asst. Prof.
Dr. S,, Puttarak, Dr. P., & Rattanapon, Ms. R. (2016).
Investigation of Phytochemical Constituents,
Phenolic Profiles and Antioxidant Activities of
Ricegrass Juice compared to Wheatgrass Juice.
Functional Foods in Health and Disease, 6 (12), 822.
https://doi.org/10.31989/fthd.v6i12.290.

6. Tamprasit, K., Weerapreeyakul, N., Sutthanut,
K., Thukhammee, W., & Wattanathorn, J. (2019).
Harvest Age Effect on Phytochemical Content of
White and Black Glutinous Rice Cultivars.
Molecules, 24 (24), 4432. https://doi.org/10.3390/
molecules24244432.

7. Lanfer-Marquez, U. M., Barros, R. M., and
Sinnecker, P. (2005). Antioxidant activity of
chlorophylls and their derivatives. Food Research
International, vol. 38, pp. 885-891.

8. Ferruzzi, M. G., Bohm, V., Courtney, P. D.,
Schwartz, S. J. (2006). Antioxidant and
Antimutagenic Activity of Dietary Chlorophyll
Derivatives Derivatives Determined by Radical
Scavenging and Bacterial Reverse Mutagenesis
Assays. Journal of Food Science, 67 (7): 2589 — 2595.
DOI:10.1111/j.1365-2621.2002.th08782 x.

9. Vijayalaxmi, S., Jayalakshmi, S. K, &
Sreeramulu, K. (2015). Polyphenols from different
agricultural residues: Extraction, identification and
their antioxidant properties. Journal of Food Science
and Technology, 52 (5), 2761 - 2769.
https://doi.org/10.1007/s13197-014-1295-9.

10. Medvidovic-Kosanovic, M., Seruga, M.,
Jakobek, L. and Novak, I. (2010). Electrochemical and
Antioxidant Properties of (+)-Catechin, Quercetin and
Rutin. Croat Chem Acta. 83 (2): 197 - 207.

11. Sanchez, M., Franco, D., Sineiro, J.,
Magarinos, B. and Nunez, M. J. (2009). Antioxidant
power, bacteriostatic activity, and characterization of
white grape pomace extracts by HPLCESI-MS. Eur
Food Res Technol 230 (2): 291 - 301.

12. Wangcharoen, W., & Phimphilai, S. (2016).
Chlorophyll and total phenolic contents, antioxidant
activities and consumer acceptance test of processed
grass drinks. Journal of Food Science and
Technology, 53 12), 4135 - 4140.
https://doi.org/10.1007/s13197-016-2380-z.

13. Kaur, N., Singh, B., Kaur, A., Yadav, M. P.,
Singh, N., Ahlawat, A. K., & Singh, A. M. (2021).
Effect of growing conditions on proximate, mineral,
amino acid, phenolic composition and antioxidant
properties of wheatgrass from different wheat
(Triticum aestivum L.) varieties. Food Chemistry,
341, 128201. https://doi.org/10.1016/j.foodchem.
2020.128201.

14. Thi, N. D., & Hwang, E. S. (2014). Bioactive
Compound Contents and Antioxidant Activity in
Aronia (Aronia melanocarpa) lLeaves Collected at
Different Growth Stages. Preventive nutrition and
food science, 19 (3), 204 - 212. doi:10.3746/
pnf.2014.19.3.204.

15. Techavuthiporn, C., Potaros, T., Jarerat, A,
& Nimitkeatkai, H. (2022). Physicochemical
properties and bioactive compounds of purple rice
(Oryza sativa 1.) seedlings grown under light-
emitting diodes. Agriculture and Natural Resources,
56 (2), 343 - 350.

16. Makino, A., Sato, T., Nakano, H., & Mae, T.
(1997). Leaf photosynthesis, plant growth and
nitrogen allocation in rice under different
irradiances. Planta, 203 (3), 390 - 398.

17. Lichtenthaler, H. K. (2007). Chlorophyll
fluorescence imaging of photosynthetic activity in
sun and shade leaves of trees. Reasearch article
Photosynth, vol 93, pp 235 - 244.

18. Karimi, E., Jaafar, H. Z., Ghasemzadeh, A., &
Ibrahim, M. H. (2013). Light intensity effects on
production and antioxidant activity of flavonoids and
phenolic compounds in leaves, stems and roots of
three varieties of Labisia pumila Benth. Australian
Journal of Crop Science, 7, 1016 -1023.

19. Briskin, D. P., Gawienowski, M. C. (2001).
Differential effects of light and nitrogen on
production of hypericins and leaf glands in
Hpypericum perforatum. Plant Physiol Biochem, 39:
1075 - 1081.

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 12/2022 17



KHOA HOC CONG NGHE

20. Kurata, H., Tetsuya, K., Yamamoto, Kotaro,
T. (1997). Light-stimulated root elongation in
Arabidopsis thaliana. Journal of Plant Physiology,
151 (3), 346 - 351.

21. Rajalakshmi, K., Banu, N. (2014). Extraction
and Estimation of Chlorophyll from Medicinal Plants,
International Journal of Science and Research (IJSR),
Index Copernicus Value (2013): 6.14, Impact Factor
(2014): 5.611.

22. Tan, Kang Wei., Kassim, M. Jain. (2011). A
correlation study on the phenolic profiles and
corrosion inhibition properties of mangrove tannins
(Rhizophora apiculata) as affected by extraction
solvents. Corrosion Science, 53 (), 0 - 574.
doi:10.1016/j.corsci.2010.09.065.

23. Binsan, W., Benjakul, S., Visessanguan, W.,
Roytrakul, S., Tanaka, M., & Kishimura, H. (2008).
Antioxidative activity of Mungoong, an extract paste,
from the cephalothorax of white shrimp
(Litopenaeus vannamel). Food Chemistry, 106 (1),
185-193. d0i:10.1016/j.foodchem.2007.05.065.

24. Kulkarni, Sunil D., Tilak, Jai. C., Acharya, R.,
Rajurkar, Nilima S., Devasagayam, T. P. A., Reddy, A.
V. R. (2006). Evaluation of the antioxidant activity of
wheatgrass (7riticum aestivurm L.) as a function of
growth under different conditions. Phytother. Kes,
20(3), 218-227. d0i:10.1002/ptr.1838.

25. Yang, Chwen - Ming., Lee, Y J. (2001).
Seasonal changes of chlorophyll content in field-
grown rice crops and their relationships with growth.
Proc. Natl. Sci. Counc. ROC(B). Vol. 25, No. 4, 2001.
pp. 233 - 238.

26.  Muhidin, Muhidin.,, Syamaun, E.,
Kaimuddin, M., Musa, Y., Sadimantara, G R., Usman,
Leomo, S. and Rakian, T C. (2018). The effect of
shade on chlorophyll and anthocyanin content of
upland red rice. IOP Conference Series Earth and
Environmental  Science, 122(1):012030. DOI:
10.1088/1755-1315/122/1/012030.

27. Rao, R. C. Nageswara., Talwar, H. S., Wright,
G. C. (2001). Rapid assessment of specific leaf area
and leaf nitrogen in peanut (Arachis hypogaea L.)
using chlorophyll meter. Journal of Agronomy and
Crop Science, 189, pp.175 - 182.

28. Rattanapon, R., Siripongvutikorn, S.,
Usawakesmanee, W. and Thongraung, C. (2017).

Changes of nutritional value, bioactive compounds
and antioxidant activity of primed white rice, Chainat
1, during seedling. International Food Research
Journal, 24 (6): 2563 - 2571.

29. Berg, Jeremy M. (1970). Light Absorption by
Chlorophyll Induces Electron Transfer.
Biochemistry. 5th edition. U.S. National Library of
Medicine, 01 Jan. 1970.

30. Sato, R.,, Ito, H. & Tanaka, A.
(2015). Chlorophyll b degradation by chlorophyll b
reductase under high-light conditions.

Photosynthesis Research, 126 (2-3), 249-259. doi:
10.1007/s11120-015-0145-6.

31. Resurreccion, A. P., Makino, A., Bennett, J.,
& Mae, T. (2002). Effect of light intensity on the
growth and photosynthesis of rice under different
sulfur concentrations. Soil Science and Plant
Nutrition, 48 (1), 71 - 77. doi:10.1080/00380768.2002.
10409173.

32. Viji, M. M., Thangaraj, M., & Jayapragasam,
M. (1997). Effect of Low Light on Photosynthetic
Pigments, Photochemical Efficiency and Hill
Reaction in Rice (Oryza sativa L.). Journal of
Agronomy and Crop Science, 178 (4), 193 - 196.
doi:10.1111/j.1439-037X.1997.tb00490.x.

33. Anguiano, D. M. V., Cabrera, E., Ortiz, G. D.,
Oomah, B. D., Martinez, A. C. and Martinez, C. J.
(2015). Content and distribution of nutritional and
nonnutritional compounds during germination of
three Maxican faba bean (Vicia faba) varieties.
International Journal of Research in Agriculture and
Food Sciences, 2 (9): 2311 - 2476.

34. Kumari R, Singh S, Agrawal SB. (2009).
Combined effects of Psoralens and ultraviolet-B on
growth, pigmentation and biochemical parameters of
Abelmoschus esculentus L. Ecotoxicology and
Environmental Safety, 72: 1129 - 1136. DOI
10.1016/j.ecoenv.2008.12.009.

35. Zhang, G., Xu, Z., Gao, Y., Huang, X., Zou, Y.
and Yang, T. (2015). Effects of germination on the
nutritional properties, phenolic profiles, and
antioxidant activities of buckwheat. Journal of Food
Science, 80(5): 1-9.

36. Zou, Y., Lu, Y. and Wei, D. (2004).
Antioxidant activity of a flavonoidrich extract of
Hypericum perforatum L. in vitro. Journal of

18 NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 12/2022



KHOA HOC CONG NGHE

Agricultural and Food Chemistry, 52 (16): 5032 - Food Properties, 14(2):300-308.

5039.

37. Zujko, M. Elzbieta., Witkowsk, A Maria.

10.1080/10942910903176584.

DOLI:

38. Hsu, C. Y., Chao, P. Y., Hu, S.P. and Yang C.

(2011). Antioxidant Potential and Polyphenol M. (2013). The antioxidant and free radical

Content of Selected Food. International Journal of scavenging  activities of  chlorophylls

and

pheophytins. Food and Nutrition Sciences, 4: 1 - 8.

EFFECTS OF LIGHT INTENSITY ON THE CHLOROPHYLL AND POLYPHENOL CONTENTS

OF RICE LEAVES CULTIVAR IR50404

Dang Chi Thien, Nguyen Phu Tho, Nguyen Thi To Uyen,
Nguyen Thi To Uyen, Bui Nhi Binh, Nguyen Hoang Tinh,
Huynh Ngoc Thanh Tam, Nguyen Huu Thanh

Summary

Light intensity has been reported to impact the accumulation of bioactive compounds in rice leaves
such as polyphenol and chlorophyll through growth stages. The results showed that rice leaves at the
age of three weeks, cultivated under S1 light condition (average light at 22,686 Lux, equivallent to 60%
of shading level) gained the largest accumulation of chlorophyll content, reaching 1,357.49 ug/g of
fresh rice leaves. Meanwhile, the rice grass grown under (Tn) natural light intensity (average light at
60,791 Lux) had the highest total polyphenol content (6.88 mg/g of fresh rice leaf) at the growth stage
of 5 weeks. Beside that, the results of antioxidant activity using DPPH free radical scavenging activity
assay indicated that the rice cultivar /R50404 grown under S1 light condition accounted for higher
antioxidant DPPH scavenging activity (p<0.05) compared to those grown under S2 light condition
(average light at 6,072 Lux, corresponding to 90% of shading level) and (Tn) light intensity. The
findings revealed that different light intensities influenced the accumulation of bioactive compounds in
the rice variety leaves IR50404, including chlorophyll a, b and polyphenols at different growth stages.
Furthermore, these phytochemials can play an important role as the principal component responsible
for the antioxidant activity of the rice leaves.

Keywords: Antioxidant activity, chlorophyll, polyphenols, rice leaves.
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