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Dit véin dé: Cay qua no (Ruellia tuberosa L.) 1a mt loai thuc vdt moc hoang thuge ho O
R6 (Acanthaceae). Céc cong trinh nghién citu vé cay cho thdy tiém nding khdng oxy héa dang mong
doi. Muc tiéu nghién citu: 1. Danh gid tac dung khang oxy hoa in vitro cua cac cao chiét cay qua
no; 2. Xay dung quy trinh chiét xudt va diéu kién sdc ky cho nhém phenolic trong cao chiét ré cay
qua né. Péi twgng va phwong phdp nghién ciru: Cay qua né duroc thu hai tai tinh Hdu Giang duroc
chiét siéu &m vdi nam loai dung mdi bao gom: methanol, ethanol, aceton, ethyl acetat, cloroform va
nhém phenolic dirge xdc dinh bang phwong phdp sac ky léng hiéu ndng cao. Khd ndng khéng oxy
hoa bang phirong phép trung hoa goc tw do ABTS®, bat goc tw do DPPH, kher phiic sat FRAP. Két
qud: Kha ndng khdng oxy héa cua cao chiét ré cua cac dung mdi methanol, aceton, ethanol cho
thdy kha nang khdng oxy héa manh hon so véi cac cao chiét toan cay. Khi chon methanol 1am dung
moi chiét xudt, tiép tuc danh gid ti 1é dung methanol va nudc. Két gua cho thdy dich chiét
methanol:nuéc (70:30) chiét dwrgc nhom Jphenolic trong ré cay qud né véi hiéu sudt cao nhat. Két
lugn: Ham lirong phenolic trong cao chiét ré cay qua N6 cao hon cao chiét toan cay va khi chiét véi

dung méi methanol:nuéc ty (70:30) cho hiéu suat chiét nhém phenolic cao nhat.

Tir khoa: Cay qud né, nhém phenolic, khang oxy héa, ABTS, DPPH, FRAP.

ABSTRACT

DEVELOPMENT OF EXTRACTION FOR PHENOLIC COMPOUNDS
AND PRELIMINARY ASSESSMENT OF ANTIOXIDANT ACTIVITY OF
RUELLIA TUBEROSA L.

Nguyen Thi Thu Ngan, Nguyen Thi Ngoc Van*, Ly Quoc Tuan,

Pham Thi Minh, Le Thi Thanh Yen

Can Tho University of Medicine and Pharmacy

Background: Ruellia tuberosa L. is a wild plant in the Acanthaceae family. The previous
research on this plant showed antioxidant activity potential. Objectives: 1. To evaluate the in vitro
antioxidant activity of extract; 2. Development of extraction procedure and chromatographic
conditions for phenolic compounds in the root of Ruellia tuberosa L. extract. Materials and
methods: Ruellia tuberosa L. was collected in Hau Giang province and was ultrasonically extracted
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with five solvents including methanol, ethanol, acetone, ethyl acetate, chloroform, and total phenolic
content were determined by HPLC. Evaluated antioxidant activity by ABTS®*", DPPH, and
FRAP. Results: The antioxidant activity of methanol, acetone and ethanol extracts in roots showed
stronger antioxidant capacity than whole plant extracts. When methanol was selected as the
extraction solvent, next investigated the ratio of methanol and methanol was. The results have shown
that the methanol: water (70:30) extracted the phenolic group in the roots of Ruellia tuberosa L.
extract with the highest efficiency. Conclusion: Phenolics in the root extract of the plant were higher
than that of the whole plant and when extracted with methanol: water (70:30), the extraction yield
of phenolics was highest.
Keywords: Ruellia tuberosa L, phenolic compounds, anitoxidant, ABTS, DPPH, FRAP.

|. PAT VAN PE

Cay qua nd (Ruellia tuberosa L.) thugc hoc O R0 (Acanthaceae) phan bd rong réi ¢
Pong Nam A, c6 ngudn gbe ¢ vung nhiét doi chau My, sau phat tan ra cac vang nhiét doi
khéc. O Viét Nam, cly qua nd c6 nhiéu tén goi nhu Sam tanh tach, Sam dat, Tiéu khat thao,
Tam tiéu thao. La mot loai moc hoang & ven duong, bai hoang, bo kénh muong. Cay con moc
tir hat, qua gia ldc kho gap hoi 4m tu mé dé hat ban vung vai xung quanh.

Hinh 1. Cay qua nb
(Anh dwoc chup tgi tinh Hdu Giang, Viét Nam — thang 4/2021)

O Viét Nam, cay no c6 4 loai: no 6ng to (Ruellia macrosiphon Kurz), no sa (Ruellia
patula Jacq.), qua nd bo (Song duc) (Ruellia repens L.), cay qua no (Ruellia tuberosa L.).
Trén thé gidi c6 nhiéu nghién cau cho thay tac dung tiém nang trong diéu tri dai thao duong
[2], ha cholesterol méau [10], diéu tri soi bang quang [3], giam kich thudc khdi u [4], khang
viém, loi tiéu, giai doc [7], nhung ¢ nude ta loai ndy chua dwgc sir dung rong réi véi muc
dich chira bénh.

Céc thanh phan hoa hoc trong ré cay da duoc phan lap gom: cirsimarin, lupeol [12];
14 cdy gom: syringin, roseoside [8]. Hoat dong khang oxy hoa 1a dic tinh dugc nghién ctu
nhiéu nhat cua cac hop chat nhém phenolic. Pa c¢6 cac nghién ctu vé hoat tinh duoc ly cua
cay qua nd da dugc cong b [1], nhung nhin chung, dit liéu khoa hoc van chua dugc day
du. Do d6 nghién ciu tién hanh véi muc tiéu: So b danh gia kha nang khang oxy héa in
vitro cua cac cao chiét cay qua nd. Xay dung quy trinh chiét xuit nhém phenolic cé trong
cay qua no.
I1. POI TUQNG VA PHUONG PHAP NGHIEN CU'U

2.1. P6i twong nghién ciru

Nghién ctru duoc thuc hién trén cay qua nd thu hai ¢ tinh Hau Giang. Cay qua nd
duoc rira sach, phoi kho, xay thanh dang bot.
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- Héa chét, dung méi, thiét bi:

+ Hoa chat va thudc thir: DPPH (Sigma-Aldrich), Kali persulfate, dung dich TPTZ
trong HCI dam dic, FeCls.6H20, chuan chlorogenic acid 98% (Ark pharm), cac dung moi
dung cho chiét xuét, phan tich HPLC tir Merck.

+ Thiét bi: Can phan tich 4 sb Kern ABJ220-4NM, bé siéu &am ELMA S300, may
théi oxy (Owgels ZY-603), May do quang UV-Vis (Thermo Scientific Multiskan GO), Hé
thdng sac ky long hiéu ning cao Shimadzu UFLC dau do PDA, cot sic ky Luna Cis
Phenomenex (100mm x 4,6mm, 5um).

2.2. Phwong phap nghién ciru

- Danh gia hoat tinh khang oxy hoa in vitro caa cac cao chiét cay qua nod Phwong
phap trung hoa goc tw do ABTS**[13]: Kha ning khang oxy hoa cua cay qua nd dugc
thuc hién theo phuong phap ABTS*" nhu sau: cao chiét 5 loai dung mdi cua cay qua nd
dugc pha vai cac nong do (5, 10, 20, 30, 40 va 50uL/mL) bang cach cho 10pL cao chiét
phan @ng véi 990puL ABTS®" & nhiét do phong trong 6 phat. Hon hop phan ang cudi ciing
dugc do do hap thu quang phd & budc sdng 734nm.

- Phwong phap bat goc tu do DPPH [5]: Céc chat khang oxy hoa trong mau thi
sé trung hoa géc DPPH bang cach cho hydrogen, 1am mau cua dung dich phan ¢ng nhat
dan, chuyén tir tim sang vang nhat. Panh gia kha ning bat gc ty do DPPH cua 5 loai cao
chiét cay qua no duoc thyc hién & cac nong do (50, 100, 150, 200, 250 va 300pg/mL) bang
cach cho 960pL cao chiét vao 40uL dung dich DPPH (1500pg/mL). Hon hop phan tng
dugc u trong thoi gian 30 phit & diéu kién bong téi, do d6 hap thu & budc séng 517nm.

- Phwong phap khir phirc sit FRAP [9]: Két qua duoc danh gia qua do ting mau
xanh ty 1 voi ham luong chat chong oxy hda. Céc loai cao chiét duoc pha ¢ cac nong do (5,
10, 20, 30, 40 va 50pg/mL) bang cach cho 10uL cao chiét phan tng v6i 990 pL dung dich
FRAP u trong ti & nhiét do phong trong 10 phat. Hon hop phan tng cubi cung duoc do do
hap thu quang phd ¢ budc séng 593nm.

- Quy trinh chiét xuat nhom phenolic trong cay qua né:

+ Khao sat dung mdi chiét: Theo cac tai liéu tham khao dugc va quy trinh chiét xuat
nhom khang oxy hoa, dung méi chiét duoc chon la methanol, hdn hgp methanol:nuéc,
ethanol, aceton.

+ Khao sat diéu kién sic ky: Dwa vao cau triic hoa hoc ciia nhém chat trong nghién
cliu VA céc tai liéu da tham khao, k¥ thuat sic ky long pha dao véi hé dung mdi phan cyc da
duoc ap dung. Thanh phan pha dong: tién hanh khao sat ty 1& dung moéi ACN, nudc. Cac
yeu t con lai duoc ¢ dinh nhu sau: Cot sic ky Phenominex Cis (100mm x 4,6mm, 5um),
Téc do dong: 0,5mL/phut, thé tich tiém mau: 10uL, nhiét 6 cot: 27°C.

I1. KET QUA NGHIEN CUU
3.1. Két qua so' bd danh gia kha ning khang oxy héa in vitro ciia cao chiét cdy qua nd
- Phwong phap trung hoa géc tw do ABTS**
Bang 1. Gia trj ECsp ctia cac phuong phap trung hoa gdc tw do ABTS®*

Cao chiét Gia tri ECso (ug/mL) - ABTS®*
Cao chiét toan cay Cao chiét ré
MeOH 91,64 45,72
EtOH 61,99 37,33
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Cao chiét Gia tri ECso (ug/mL) - ABTS®*
Cao chiét toan cay Cao chiét ré
Ac 77,19 26,98
EA 113,45 50,75
Cf 285,94 2301,23
Chuan Trolox 6,76

Nhan xét: Két qua trung hoa goc tw do ABTS*" dugc trinh bay ¢ Bang 1 cho thay
ham luong chat khang oxy hoa twong duong trolox (ug/mL) cua cac cao chiét r& cho hoat
tinh trung hoa gdc tu do ABTS®" cao hon so véi cao chiét toan cay. Ham luong cac chat
khéng oxy hda giam dan theo thtr ty cac cao chiét: Ac>EtOH>MeOH>EA>CT.

- Phwong phap bit géc tw do DPPH
Béng 2. Gia tri ECso cua cac phuong phéap khir sit FRAP

s Gia tri ECso (ug/mL) - DPPH
Cao chict Cao chiét toan cay Cao chiét ré
MeOH 205,91 188,79
EtOH 166,62 32,51
Ac 176,63 2405,17
EA 309,64 161,41
Cf 1431 438,36
Chuan Trolox 4,36

Nhan xét: Két qua ¢ Bang 2 cho thdy ham lugng chét khang oxy hoa twong duong
trolox (Mg/mL) cua cac cao chi€t re deu cao hon so voi cao chiét toan cay. Cu the, gia tri
ECso cua cao chiet ethanol tir ré cho thay ham lugng cac chat khang oxy hoa cao hon cac
cao chiét con lai va giam dan theo thir tu: EtOH>EA>MeOH>Cf>Ac.

- Phwong phap khir phiic sit FRAP

Két qua trinh bay ¢ Bang 3 so bo cho thay cao chiét ré dung méi cloroform cho ning
luc khir manh nhat. Tuy nhié’n, theo cac tai liéu tham khao chua c6 nghién ctru nao su dung
cloroform Iam dung méi chiét d6i vai cay qua no.
Bang 3. Gia tri ECso ctia cac phuong phap khir sat FRAP

. Gia trj ECso (Mg/mL) - FRAP
Cao chiet Cao chiét toan cay Cao chiet ré
MeOH 16,93 27,48
EtOH 18,41 16,27
Ac 14,72 12,57
EA 72,84 34,2
Cf 88,6 8,92
Chuan Trolox 2,93

Nhan xét: Két qua trinh bay ¢ Bang 3 so bo cho thy cao chiét ré dung mai cloroform
cho nang lyc khir manh nhat. Tuy nhién, theo céc tai liéu tham khao chua c6 nghién cau

nao str dung cloroform lam dung mai chiét ddi vai cay qua no.
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3.2. X4y dung quy trinh chiét xuit nhém phenolic c6 trong cdy qua no
- Quy trinh chiét

Cén 1g duge ligu + 3ml. dung moi

I

Vortex 5 phut, siéu dm 5 phut

Ly tam 4000 vong/phit trong 5 phut. Chiét lap lai 3 1an. Gop dich

!

Thoéi kho bang may thdi oxy, hoa tan lai bang nwdc cat

Loai tap kém phén cyre bang n-hexan

I

Thém 1g NaCl, vortex

Chiét 3 lan bang iso-butanol méi lan 1mL, gop dich

I

Loc qua mang loc PTFE 0,22um vao vial.
Tién hanh phan tich bing HPLC-PDA

Hinh 2. So d6 quy trinh chiét nhém phenolic trong cay qua no
- Két qua khao sat diéu kién sac ky
Qua tham khao mét s tai liéu co lién quan vé viéc tach va dinh luong cac acid
phenolic, nhan thay c6 su twong déng vé hé thdng sic ky, dau do, loai pha tinh va nhiét 4o
cot, nghién ctu tién hanh khao sat diéu kién sic ky dua trén viéc tham do ty 1 pha dong.
Do viéc dinh lwong nhiéu hoat chat trén nén mau phuc tap, do d6 chuong trinh rta giai
gradient dugc uu tién lya chon khao sat thay vi chuong trinh rtra giai isocratic.
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Hinh 3. a) Séc ky do mau chuan acid chlorogenic;
b) Sac ky d6 mau thir dich chiét MeOH: H,0 (70:30)
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Chuan
Chlorogenic acid

4 5 6

Hinh 4. Ph6 UV-Vis ciia mau thtr va mau chuan acid chlorogenic
Theo ly thuyét vé phd UV cua céc acid phenolic dugc phét trién boi Campos va
Markham (2007) [6], trén co so 6 dai hap thu, cudng do, hinh dang dai ciing nhu sb luong,
vi tri ctia cac dinh hap phu, c6 thé danh gia so bo cac hop chat xuat hién trong dich chiét ré
cay qua nd thuéc nhdm phenolic khi so sanh vai chuan chlorogenic acid. Hiéu suat chiét duoc
danh gia thong qua tong dién tich dinh cac pic nhém phenolic chiét dugc tir cao chiét ré.

Dién tich dinh (mAU*min) Dién tich dinh (mAU*min)

350000 600000
300000 (a) 500000 (b)
250000 400000
200000 300000
150000 iggggg
100000 0

50000 MeOH: MeOH: MeOH: MeOH:

0 nuéc nudc nuéc nuéc
MeOH EtOH Aceton 70:30 50:50 30:70 10:90

Hinh 5. Két qua khao sét: a) Cac loai dung méi chiét khac nhau;
b) MeOH va nudc ¢ cac ty 1é khac nhau

Qua két qua khao sét loai dung méi, dung méi methanol cho hiéu suat chiét troi hon
dung méi ethanol, aceton. Do d6, methanol dugc chon 1am dung méi chiét va khao sat & céc
nong d6 khac nhau. Khi duoc pha lodng véi nudc, hdn hop dung méi sé ting tinh phén cuc,
gitp thu duoc nhiéu hop chat phan cuc hon. Két qua thu duoc khi ting dan ty 1é dung moi
methanol thi hiéu suat chiét ting va cao nhét vai ty 18 70:30 va la hdn hop dung méi thich hop
cho chiét xuat.

IV. BAN LUAN
4.1. Két qua so b danh gia kha ning khang oxy héa in vitro cia cao chiét cay qua néd
Phwong phap trung hoa goc tw do ABTS®* ‘
Kha nang khang oxy hoa cua cao chi€t ré giam dan theo trinh ty cac dung moi:
Ac>EtOH>MeOH>EA>CT. Gia tri ECso cua dung moi acetone thap cho thay ham lugng
nhém phenolic cao hon so vai cdc dung moi khac.
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Phwong phap bit géc tw do DPPH

Cao chiét ré véi dung mdi ethanol cho hiéu qua khang oxy hoa vuot tréi hon so véi
céc dung moi khac: EtOH>EA>MeOH>Cf>Ac. Gi4 tri ECso cua dung mdi ethanol thap hon
cho thdy ham luong phenolic tham gia phan ng nhiéu hon so véi cac dung mdi khac.

Phwong phap khir phirc sit FRAP

Kha nang khang oxy hoa cua cao chiét r& giam dan theo trinh tu cac dung moi:
Cf>Ac>EtOH>MeOH>EA. Gia tri ECso cua cao chiét cloroform kha thap cho thay ¢ nhiéu
phan tir chat khang oxy hda tham gia phan ung khir phirc sit.

Qua danh gi4 kha ning khang oxy hoa ciia cac cao chiét cay qua nd, két qua cho
thiy kha nang khang oxy héa cua cao chiét ré trong cac dung moi déu cho hiéu qua cao hon
s0 V&i cac cao chiét toan cay. Cac dung mdi chiét duoc ham luong cac chat khang oxy héa
vuot troi gdbm methanol, ethanol, aceton. Theo mét thi nghiém cua Churdsak Jaikang va cac
cong su (2016) [16], két qua thu duoc tir cao chiét ré cay qua nd thu héi tai Chiang Mai,
Théi Lan cho thay cao chiét choloroform chira ham luong phenolic thap hon so vai cay qua
nd thu héi tai tinh Hau Giang, Viét Nam.

4.2. Xay dung quy trinh chiét xuat nhém Phenolic cd trong cay qua né

Cac hop chét phenolic dong vai tro khong nho trong khang oxy hoa ¢ thyc vat, dac
biét la nhitng thyc vat ding lam thUOc hoac 1am thuc pham. B4i véi co thé nguoi, cac hop
chat nay c6 kha nang chdng lai cac goc tu do, han ché su 140 hda va ton thuong té bao. Sac
ky do thu dwoc khi so sanh mau thir dugc liéu cay qua nd duoc chiét vai hdn hop dung moi
methanol:nuéc (70:30) véi chuan chlorogenic acid trong cing diéu kién sic ky cho thay cé
su khéac biét vé nhoém chic trong ciu tric caa cac phenolic ¢ trong mau thi. C6 thé nhan
dinh riang trong ciu trdc caa cac phenolic trong mau thir ¢6 it nhom hydroxyl hon so véi
chlorogenic acid, va c6 thé c6 chtra cac nhém chirc khac 1am thay doi d6 phan cuc, tir d6 co
thé thay su kéo dai thoi gian luu trén sic ky do.

V. KET LUAN

Kha ning khang oxy hoa cua cac cao chiét ré vuot troi hon so véi cao chiét toan cay.
Ham luong phenolic trong dich chiét ré cay qua no véi hon hop dung méi methanol:nudc
ty 1€ 70:30 cao nhat trong céc dich chiét khao sat.
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