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NGHIEN Cl’U XAC BINH THANH PHAN HOAT CHAT SINH HOC
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Trirong Pai hoc An Giang, Pai hoc Quac gia Thanh phé Hé Chi Minh
TOM TAT
Muc tiéu: Nghién ctru nay nham muc dich phan tich mét s6 thanh phan hoa hoc, hoat
tinh chong oxy héa va khang khuan cua chiét xuat ethanol 14 IGa non giong Huyét Rong.
Phwong phap: Bt 14 IGa non giéng Huyét Rng dwoc do ham lwgng polyphenol téng
s0, flavonoid téng s0 va chlorophyll tgx)ng s0. Kha nang chong oxy hoa cua bét 1a lua non
duwgc xac dinh bang nang lwc khir sat (RP), hiéu qua loai bé gbc tw do 2,2'-azino-bis (3-
ethylbenzothiazoline-6-sulfonic acid) (ABTS) va 2,2-diphenyl-1-picrylhydrazyl (DPPH).
SCP,dung phwong phap khuéch tan giéng thach dé xét nghiém kha nang khang khuan
chong lai cac vi khuan gay bénh Staphylococcus aureus va Escherichia coli. Cac thanh
phan héa hoc trong b6t 14 lGa non dwoc xac dinh bang GC-MS.
Két qua: Két qua cho thdy ham lwgng polyphenol tong sb, flavonoid tong sb va
chlorophyll tdng sé trong bét 14 lua non 1an lwot la 3,15 + 0,43 mg GAE/g, 0,86 + 0,03
mg QE/g, va 1,29 + 0,11 mg/g. Hoat tinh chong oxy hoa trong bot la IGa non dugc xac
dinh bang DPPH, ABTS va RP cho thay gia tri ICs lan Iwot la 344,52 + 5,22 pg/mL,
789,63 £ 7,56 pg/mL va 493,25 + 5,96 ug/mL. Bot la lta non c6 hoat tinh khang khuan
chéng lai vi khuan gay bénh Staphylococcus aureus va Escherichia coli. Két qua phan
tich trén GC-MS cho thay, cac hop chat chinh trong bot la lia non la 1,2-
Benzenedicarboxylic acid, diisooctyl ester (91,75 %), tiep theo la phytol (2,25 %),
stigmasterol (1,29 %).
Két luan: Bot 14 Itia non la ngudn cung cap cac hop chét hda hoc thuc vat co gia tri, co
thé dwoc rng dung lam chat bd sung vao cac loai thuwe pham chire nang.

Terkhoéa: Chlorophyll, chat chéng oxy héa, flavonoid, GC-MS, polyphenol.

STUDY FOR DETAMINATION OF YOUNG LEAF EXTRACTED
BIOACTIVES FROM RICE VARIETY HUYET RONG AND
APPLICABILITY

ABSTRACT

Aims: This study aims to analyze the phytochemical compounds, antioxidant
and antibacterial activities of the ethanol extract obtained from young rice leaves
of Huyet Rong variety.

Methods: Young rice leaf extract powder of Huyet Rong variety was measured
for total phenolic content, total flavonoid content and total chlorophyll content,
and tested for antioxidant activities in reducing power (RP), 2,2’-azinobis-(3-
ethylbenzothiazoline-6-sulfonic  acid) (ABTS), and 2,2-diphenyl-1-
picrylhydrazyl (DPPH) radical scavenging assays.

™ T4c gia lién he: Nguyén Pha Tho Nhan bai: 21/9/2023 Chinh sira: 16/10/2023
Email: nptho@agu.edu.vn Chap nhan dang: 18/10/2023 Cong bo online: 22/10/2023
Doi: 10.56283/1859-0381/634



Nguyén Phi The va cs. Tap chi Dinh dwong va Thyec pham 19(6)—2023

Agar well diffusion method was used to test antibacterial activity against
Staphylococcus aureus and Escherichia coli. The phytochemical compounds in
young rice leaf powder were determined by GC-MS.

Results: The results showed that the extract contained a total of 3.15 + 0.43 mg
GAE/qg, 0.86 + 0.03 mg QE/g, and 1.29 + 0.11 mg/g of polyphenols, flavonoids,
and chlorophyll, respectively. The antioxidant activity of the rice extract was
evaluated using DPPH, ABTS, and RP assays, which yielded ICsy values of
34452 + 522 pg/mL, 789.63 £ 7.56 pg/mL, and 789.63 + 7.56 pg/mL,
respectively. Additionally, the extract exhibited antibacterial effects against both
Staphylococcus aureus and Escherichia coli. According to GC-MS analysis, the
primary phytochemical compounds present in the extract were 1,2-
Benzenedicarboxylic acid, diisooctyl ester (91.75%), followed by phytol
(2.25%) and stigmasterol (1.29%).

Conclusion: The young rice leaf extracts could serve as a valuable source of
phytochemical compounds that could be utilized as supplements in various

functional food applications.

Key words: Chlorophyll, antioxidants, flavonoids, GC-MS, polyphenols

I. PAT VAN PE

Lua (Oryza sativa L.) la mot trong
nhitng loai cdy luong thuc chinh dugc
tréng pho bién & Bong bang séng Cuu
Long va viéc trdng lda hién nay cha yeu
dé thu hoach hat hoic st dung sinh khoi
cho chin nudi, rat it khi st dung 14 IGa
nhu ngudn nguyén li¢u san xuat cac hoat
chat sinh hoc. Nhiéu nghién ctu cho
thay, trong 14 lta non cé chira nhiéu céc
hop chat sinh hoc c6 gi4 trinhu
polyphenol va chlorophyll véi kha nang
khang khuan, khang nam, hd tro tiéu hoa
va ting cuong mién dich [1,2].Vi vay, la
lGa non c6 thé duoc khai thac lam
nguyén liéu tiém ning cho cac san pham
thuc pham chtrc ning.

Polyphenol va chlorophyll 1a nhiing
thanh phanhoa hoc tir thuc vat ¢6 loi cho
suc khoe dugc quan tam trong nhiing
thap ky gan day. Ngay cang co nhiéu
nghién cau chi ra rang viéc su
dungnhiing thanh phan héa hoc tir thuc
vat nayhiéu qua tich cuc d6i véi suc
khoe théng qua viéc diéu chinh qua trinh

trao d6i chat, can nang, bénh man tinh va
tang sinh té bao [3, 4]. Cac nghién ctu
trén dong vat, trén nguoi va dich té hoc
cho thdy polyphenol va chlorophyll c6
dic tinh chéng oxy hoa va khang viém
nén cé tac dung phong ngira va diéu tri
bénh tim mach, réi loan thoai hoa than
kinh, ung thu va béo phi [5,6]. Ngoai
tinh chat chong oxy hda, chiét xuét thyc
vat chua chlorophyll va polyphenol con
thé hién tinh chat khang vi khuan gay
bénh [7].

Su c6 mat cua cac hop chét hda hoc
tir thuc vat c6 thé co tac dung dong thoi
vé kha ning chdng oxy héa va khang
khuan[8]. Vi vay, viéc xac dinh dic tinh
va thanh phan héa hoc trong thuc vat 1a
can thiét. Mot s6 k¥ thuat phan tich nhu
sic ky khi ghép khéi phd (GC-MS),
cong huong tir hat nhan (NMR)va sic ky
long ghép khéi phd (LC-MS) duoc sir
dung dé dinh luong va xac dinh cac hop
chat héa hoc tir thuc vat [9,10]. Trong s6
cac ky thuat nay, GC-MS duoc xem la
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mét trong nhitng nén tang phén tich dang
tin cay dugc s dung rong rai nhat véi
do nhay cao [11]. Hién nay, nghién ctu
vé thanh phan cac hop chit héa hocthuc
vat trong bot 14 1Ga non con han ché. Do
do, viéc phan tich cac thanh phan nay
cung cip y tuang cho cac nghién ciu sau
hon vé hoat tinh sinh hoc va céc tng
dung tiém ning cua chiét xuat tir 14 0a
non.

Viéc bd sung thuc pham véi cac
thanh phan tang cuong suc khoe ty nhién
c6 thé giup nguoi tiéu dung chdng lai

c4c bénh lién quan dén ché do an udng vi
ching chira ndng d6 cao cac hop chat c6
hoat tinh sinh hoc, chiang han nhu cac
chat chuyén héa thuc vat thir cap. Nhitng
hop chit nay dong vai tro chinh trong
viéc thuc day suc khoe tong thé [12]. Do
do, viéc khai thdc va xac dinh cac hop
chét sinh hoc cua bot 14 1Ga non dé sur
dung chung nhu thanh phan chét b sung
vao thuc phdm chic ning va cic san
pham chirc nang khac sé& la nghién cau
day htra hen gitp ting gia tri tir cay lda.

II. PHUONG PHAP NGHIEN CUU

2.1. Nguyen liu
La lda glong Huyet RoNg & giai doan
3 tuan tudi duoc trong trong dicu kién

khdng sir dung phan bén va thudc trir sau.

Quié trinh chiét xuat dugc thuc hién nhu
mo ta caa Tamprasit et al. (2019) [1] su
dung 80% ethanol lam dung méi. Dung
dich sau chiét xuat dugc c¢6 quay dudi

dung moi ¢ nhiét d6 dudi 45°C trude khi
sdy dong kho. Bot chiét xuat 14 Ita thu
duogc sau dong khoé duoc bao quan & am
18 @6 C va duoc str dung dé xac dinh cac
thanh phan hoa hoc, chat chdng oxy hoa
va kha nang khang khuan.

2.2. Xac dinh ham lwgng polyphenol, flavonoid va chlorophyll tong

Ham lugng polyphenol tong dugc
xac dinh bang phuong phap Folin-
Ciocalteu nhu mo ta cta Tamprasit et al.
(2019) [1], két qua duoc biéu thi bang
mg axit gallic twong duong (GAE) trén
mot gam bot 1a Ita non. Ham lugng
chlorophyll téng dugc xac dinh bing

2.3. X4c dinh kha niing chdng oxy héa
Nang luc khtr sat (RP), hiéu qua loai

bo géc ty do 2,2-azino-bis (3-
ethylbenzothiazoline-6-sulfonic ~  acid)
(ABTS) va 2,2-diphenyl-1-

picrylhydrazyl (DPPH) duoc xac dinh
2.4. Xac dinh kha niing khang khuin

Str dung phuong phap khuéch tan
giéng thach dé xét nghiém kha ning
khang khuan cua bot 14 Ita non dbi voi
cac vi khuan gay bénh Staphylococcus
aureus ATCC6538 va Escherichia coli
ATCC8739[15]. Vi khuin dugc nudi

cach do do hap thu & cac budc song 645
va 663 nm trén may do quang pho [1].
Ham lugng flavonoid tong dugc Xéc
dinh theo phuong phap dugc mo ta boi
Djeridane et al. (2006) [13], két qua
dugc biéu thi bang mg quercetin tuong
duong (QE) trén mot gam bat 14 1Ga non.

theo Thepthanee et al. (2022) [14]. Két
quéa dugc biéu thi bang gia tri 1Csp, NdNg
d6 mau wc ché dugc 50% gbc tu do.
Tocopherol va axit ascorbic dugc su
dung lam chat chuan dé so sanh.

ting sinh ¢ 37°C qua dém trong moi
treong Luria-Bertani. Cac dia thach dinh
dudng duoc trai déuvsi 0,1 mL huyén
phu vi khuin (7 x 10° CFU/mL). Bé
sung 50 pL dich chiét xuat tir bot 14 lGa
non & nong do 3000 pg/mL vao cac 16
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giéng c6 duong kinh 0,5 cm. St dung
dimethyl sulfoxide (DMSO) nong do6
30% va khang sinh ampicillin nong d6
10 pg/mL lam déi ching am va doi

chiing duong tuong tng. Céc dia dugc u
¢ 37°C trong 24 gio. Khd ning khang
khuan dugc biéu thi bang duong kinh
(mm) vuing e ché.

2.5. Phan tich mét sé thanh phan hoéa hec trén hé théng siac ky khi khéi phd

(GC-MS)

Chiét xuat ethanol cua 14 lGa non
dugc chuin bi nhu phuwong phap
QUEChERS Dispersive Kit (Agilent
Technologies, M) theo huéng dan cua
nha san xuat.Maot sé thanh phan hoéa hoc
trong bot 14 10Ga non dugc xac dinh trén
hé théng GC-MS 7890B
(AgilentTechnologies, M¥), su dung cot
Agilent 122-5532G (40 m x 250 pm X
0,25 pm). Nhiét do 10 cot ban dau dat &
70 °C, sau d6 tang 25 °C/phut dén 150 °C,

2.6. Phan tich thong ké

Str dung phan mém Microsof Excel
dé xu ly sé liéu thd, tinh cac sé liéu
thdng ké nhu gia tri trung binh. Str dung

I1l. KET QUA

tiép tuc tang 10 °C/phat dén 200 °C, sau
cung ting 15 °C/phut dén 280 °C véi thoi
gian giit 1a 5 phat. Mau da pha lodng
(1uL) duoe bom vao & nhiét do 280 °C
va ap suat 15 psi, téc d6 dong 1,2
mL/phdt, van téc trung binh 34,908
cm/gidy. Tong thoi gian phan tich mot
mau trén GC-MSIa 52 phat. Cac hop
chat dugc phat hién bang cach so sanh
véi thu vién khoi pho NISTO5.

phan mém STATGRAPHICS d¢ phan
tich phuong sai (ANOVA) va kiém dinh
Duncan céac trung binh nghiém thuc.

3.1. Ham lwong polyphenol téng sé, flavonoid téng sé, va chlorophyll téng

sotrong bét 14 Ita non

Str dung phuong phap Folin-
Ciocalteu dé xac dinh polyphenol tng
s6, ham luong flavonoid tong sé duoc
xac dinh dga vao phuong trinh duong
chuin quercetin va ham luong
chlorophyll tong s6 dugc xac dinh bang

may do quang phd. Két qua phan tich ghi
nhan cho ta biét dugc ham lwong
polyphenol tong sé, flavonoid tong sé va
chlorophyll tong sb trong bot 14 lGa non
(Bang 1).

Bang 1. Ham long cac hop chat ¢ hoat tinh sinh hoctrong bét 1a lua non giong

Huyét Rong
Thanh phan Ham luong
Polyphenol tong sd 3,15 + 0,43 mg GAE/g

Flavonoid tong s
Chlorophyll tong sb

0,86 +0,03 mg QE/qg
1,29 £0,11 mg/g

3.2. Kha ning chong oxy hda va khang khuan ciaa bt 14 1Ga non

Kha ning chdng oxy hda cua bot 14
lUa non dugc xac dinh theo phuong phap
DPPH, ABTS, RP va két qua duoc biéu
thi qua gia tri 1C50. Két qua nghién ctu

4

cho thdy chiét xuat 14 lGa non c6 tinh
chat chéng oxy hoa (Bang 2). Tuy nhién,
gia tri IC50 cua bot 1a Iua non cao hon so
Vi axit ascorbic va tocopherol trong ba
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thir nghiém. Bt 14 10a non cé cac gia tri
IC50 I6n hon 340 ug/mL trong khi gia tri
nay ¢ axit ascorbic va tocopherol dugc
ghi nhan nhé hon 100 pg/mL. Piéu d6

c¢6 nghia 1a hoat tinh chéng oxy hda cua
bot 14 10a non thap hon so véi axit
ascorbic va tocopherol.

Bang 2. Kha ndng chong oxy héa cia bét 14 la non giong Huyét Rong

Chét chdng oxy héa IIDCIjOP I(_|ug/m L) ABTS =P

Bot l4 1ta non 344,52% + 522 789,63°+7,56 493,25+ 5,96
Axit ascorbic 6,12° + 0,07 42,65° + 1,22 36,8°+ 1,78
Tocopherol 14,27° £ 0,23 87,72" + 1,89 5,24° 0,08

*Céc chir cai khac nhau trong cting mot cot thé hién su khac biét c6 ¥ nghia thong ké (p< 0,05).

Ngoai kha ning chong oxy hoa, bot
14 1Ga non con c6 kha niang chdng lai cac
vi khuan gay bénh. Theo két qua & Bang
3, bot 14 1Ga non cé hoat tinh khang cao
d6i véi vi khuan gram duong nhu S.
aureus véi duong kinh ving wc ché

13,67 mm, trong khi tac dung thap hon
dbi vé6i vi khuan gram am nhu E. coli,
duong kinh ving @c ché 9,45 mm. So
véi chuan ampicillin, chiét xuat 1a lda
non c6 hoat tinh khang khuan thap hon
dang ké (Bang 3).

Bang 3. Kha ndang khdang khudn cua bét 1a 1ta non giong Huyét Rong

Puong kinh ving trc ché (mm)”*

Thanh phan S. aureus E. coli

Bot 14 1Ga non 13,67°+1,15 9,45" + 0,33
Ampicillin 31,67°+1,15 15,01* £ 0,58
DMSO 0 0

*Céc chir cai khac nhau trong cting mot cot thé hién su khac biét c6 ¥ nghia thdng ké (p< 0,05).

Bot 14 lta non dugc sir dung ¢ ndng
d6 3000 pg/mL; su dung DMSO ¢ nong
dé 30% lam doi ching am; ampicillin

nong d6 100 pg/mL lam dbi chung
duong.

3.3. Thanh phan mét sé hop chit héa hoc trong bét 14 IGa non

Két qua phan tich bot I IGa non trén
GC-MS cho thiy, c6 17 hop chat hoa
hoc (Bang 4 va Hinh 1). Trong d6, hién
dién cac hop chat duoc phét hién phd
bién trong thuyc vat nhu phytol,
stigmasterol, campesterol. Nhtng hop
chat nay nhu d bao cdo ¢ cac dic tinh
sinh hoc c6 lgi nhu kha nang khang
khuan, chéng oxy hoéa, ting cudng mién

dich va khang nam. Cac dan xuét
phthalate nhu 1,2-Benzenedicarboxylic
acid, diisooctyl ester chiém ty I& 16n nhat
(91,75%) trong bot 1a loa non.
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Hinh 1. Sdc ky d6 GC-MS cua bét xuat 14 IGa non giong Huyét Rang

Bang 4. Thanh phan hop chdt héa hoc trong bét 14 IGa non giong Huyét Rong

STT Tén hop cht hoa hoc Trong Dién Thoti
lugng tich pic  gian luu
phantd (%) (phat)
(Dalton)

1. Phenol, 2,4-bis(1,1-dimethylethyl)- 206,167 0,205 8,065

2. Bicyclo[3.1.1]heptane, 2,6,6-trimethyl- 138,141 0,481 15,489

3. 1,4-Eicosadiene 278,297 0,167 17,41

4. Sulfurous acid, 2-ethylhexyl tridecyl ester 376,301 0,181 24,102

5. Phytol 296,308 2,246 25,845

6. 9,12,15-Octadecatrienoic acid, methyl ester,

(2,2,2)- 292,24 0,162 35,744

7. 1,2-Benzenedicarboxylic acid, diisooctyl

ester (SO phan loai: 168521) 390,277 0,329 39,836

8. 1,2-Benzenedicarboxylic acid, diisoocty!

ester(So phan loai: 168519) 390,277 91,751 41,448

9. 13-Docosenamide, (Z)- 337,334 0,394 42,054

10.  Ergosterol 396,339 0,274 48,038

11.  Campesterol 400,371 0,592 48,267

12.  Stigmasterol 412,371 1,286 48,678

13.  Eicosane 282,329 0,181 48,987

14.  Stigmasterol, 22,23-dihydro- 414,386 0,568 49,444

15.  3-Cyclohexene-1-carboxaldehyde, 4-methyl- 124,089 0,331 50,038

16.  Spinasterone 410,355 0,564 50,53

17.  Stigmast-4-en-3-one 412,371 0,288 51,467
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IV. BAN LUAN

Bot 14 lGa non gibng Huyét Rong
trong nghién cau nay c6 ham luong
polyphenol (3,15 mg GAE/g), flavonoid
(0,86 mg QE/g) va chlorophyll(1,29
mg/g) cao. Két qua phan tich nay phu

hop véi nghién ciru cua Khanthapok et al.

(2015) khi tién hanh khao sat trén 14
giong lta O. Sativa két qua ghi nhan
ham luogng polyphenol tong sé trong
chiét xuat cua cac gidng lia mau dao
dong tr 1,9- 4,3 mg GAE/g trong khi
gia tri nay & cac giéng lda gao tring thay
doi trong khoang 1,50 — 2,14 mg GAE/qg
[2]. Trong khi d6, Bocco et al. (2017) da
bdo céo rang ham luong flavonoid tong
trong cac giéng laa khac nhau dao dong
tir 0,014 dén 0,043 mg QE/g trong luong
khé cua la [16].

Trong nghién curu nay, bot 14 Ida non
dugc ghi nhan c6 hoat tinh chéng oxy
hoa qua cac thir nghiém DPPH, ABTS
va RP. Gidng véi nghién cau nay, 14 lta
den (Oryza sativa L.) cling dugc ching
minh kha ning chong oxy hoa [14]. Vé
dic tinh khang khuan, hién nay khéng c6
nghién ctu nao vé hoat dong khang
khuan cua 14 Ita duoc bao céo trudce day.
Thuc té cho thay bot 14 1Ga non c6 hoat
tinh chdng lai S. aureusva E. coli. Tuong
tu nhu chiét xuat tir mot sb lodi thuc vat

V. KET LUAN

Bot 14 Ia non chtra cac hop chét hoa
hoc thuc vét bao gém polyphenol (3,15 +
0,43 mg GAE/g), flavonoid (0,86 +0,03
mg QE/g) va chlorophyll (1,29 + 0,11
mg/g) c6 hoat tinh chéng oxy hoéa trong
cac thi nghiém DPPH, ABTS va RP vai
gid tri cac gia tri ICsp tuong ung la
344,52 + 522 pg/mL, 789,63 + 7,56
pg/mL va 493,25 + 5,96 pg/mL. Bot 14
laa non ciing thé hién hoat dong khang

dugc béo céo 1a ¢ hoat tinh chéng lai
nhiing vi khuan nay[17]. Bang chimng chi
ra rang dic tinh khang khuan duoc dic
trung boi sy hién dién cua cac
polyphenol, flavonoid, alkaloid, tannin,
terpenoid, glycoside [18]. Nhing thanh
phan hoéa hoc thuc vat nay ciing dugc
tim thiy trong 14 lGa va cé thé dan dén
hoat dong chéng oxy hdéa va khang
khuan.

Két qua phan tich GC-MS da tim thay
17 hop chét cé hoat tinh sinh hoc khac
nhau trong bot I ltanon. Nhiéu nghién
ctu da ching minh dic tinh chdng oxy
hoa va khang khuan cua cac hop nay bao
gom 1,2-benzadicarboxylic, diisooctyl
ester[19], phytol [20], stigmasterol [21],
9,12,15-Octadecatrienoic acid, methyl
ester [22]. Nhu vay, cac hop chat duoc
xac dinh trong chiét xuit 14 lda non da
chang minh cho hoat tinh chéng oxy héa
va khang khuan. Ngoai ra, flavonoid,
polyphenol va chlorophyll trong bot 1a
lta non 1a nhitng hop chat sinh hoc c6
dac tinh dinh dudng mang lai loi ich stc
khoe chdng lai cac bénh khac nhau [23].
Do d6, can c6 nhitng nghién ctru sau hon
dé khai théc cac hop chat sinh hoc c6 ich
nay tu la l0a.

khuan chéng lai S. aureus va E. coli. Cac
hop chat héa hoc tim thay trong bot 1a

lta  non chu yéu la 1,2-
Benzenedicarboxylic acid, diisooctyl
ester (91,75%), phytol (2,25%) va

stigmasterol (1,29%). Pay la nhitng hop
chat c6 nhiéu chirc nang sinh hoc véi cac
loi ich tang cuong suc khoe, co thé duoc
sir dung trong c4c tng dung dugc pham
va thyc pham chirc ning.

Loi cam on: Bai béo 1a mot phan két qua cua Dy an Khoa hoc va Cong nghé thanh

phd Can Tho.
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