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TOM TAT
Bt vin dé: Thu 10 canh (Physalis angulata) la thuc vdt thugc ho Solanaceae ¢ nhiéu
hoat tinh sinh hoc ddng chii ¥, dwoc nghién cieu dé danh gid tinh khang oxy héa va phan tich tong
ham lwong phenolic, flavonoid trén cac bg phdn khdc nhau (la, dai, qua). Muc tiéu nghién ceiu:
(1) Khdo sét khd nang khdng oxy hod bang phwong phap DPPH va phuong phdp nang luc khu;
(2) So bo dinh lwong phenolic, flavonoid toan phan bang phwong phdp quang phé UV — Vis. Doi
tugng va phuwong phdp nghién ciu: La, dai va qua cua cdy thu lu canh thu hdi tai Rach Gid,
Kién Glang dwoe chiét siéu am véi MeOH:H>0 (70:30). Dich chiét dwoc danh gid kha nang khang
oxy héa bang phirong phdp DPPH va néing lyc khir. Ham heong phenolic tong bang phwong phdp
Folin-Ciocalteu va flavonoid téng bang phicong phdp dinh liong do mau bang nhém clorua. Két
qud: Dich chiét 1a c6 tinh khang oxy héa cao véi ICsy thap nhat (383,2 ppm) va ECso thdp nhat
(586,5 ppm), téng ham lrong phenolic va flavonoid djch chiét 1a 28,32 mg / g axit gallic va 63,69
mg / g quercetin. Két lugn: Nghién cizu di chi ra tiém nang khdng oxy héa cua dich chiét 13, qud,
dai trong cdy thu lu cgnh.
Tir khéa: Thu 10 canh, khédng oxy héa, ham lirong phenolic todn phan, ham hrong
flavonoid toan phan.

ABSTRACT

TOTAL PHENOLIC, TOTAL FLAVONOID CONTENT AND
ANTIOXIDANT ACTIVITY OF CUTLEAF GROUNDCHERRY
(Physalis angulata)
Nguyen Huynh Kim Ngan, Nguyen Thanh Duy,
Le Thi Nhan Duyen, Nguyen Thi Ngoc Van®
Can Tho University of Medicine and Pharmacy
Background: Cutleaf groundcherry (Physalis angulata), a plant under Solanaceae family

having many distinct biological activites, were studied to assess antioxidant and to analyze total
phenolic, total flavonoid content on different parts (leaves, calyxes, fruits). Objectives: (1) Assess
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antioxidant activity using 2,2-diphenyl-1-picrylhydrazin (DPPH) and reducing power assay
method; (2) Determine total phenolic and total flavonoid content using UV-Vis spectrometry.
Materials and methods: Leaves, calyxes and fruits collected from Rach Gia, Kien Giang were
extracted by sonication with methanol: water (70:30). The extraction was analyzed using DPPH
assay, reducing power assay, Folin-Ciocalteu and aluminium chloride colormetric methods,
respectively. Results: Results demonstrated that leaves extract exhibited as the highest antioxidant
activity with lowest 1Cso (383.2 ppm) and lowest ECso (586.5 ppm), the excessive values on total
phenolic and total flavonoid content, with 28.32 mg/g of acid gallic and 63.69 mg/g of quercetin
equivalent per gram of dry extract. Conclusion: The study indicated that leaves, calyxes and fruits
can be deemed as a good candidate for natural plant sources of antioxidants.
Keywords: Physalis angulata, antioxidant, total phenolic content, total flavonoid content.

I. PAT VAN DE

Thu It canh (Physalis angulata) 1a mot loai thyc vat c6 nhidu tiém ning hién dang
thu hit cac nha nghién ctru vi trong cay ¢ chira ham lugng 16n cac chat khang oxy hoa [1-
3]. Trén thé giéi da c6 nhiu cong trinh nghién ciru vé thanh phan hoa hoc va hoat tinh
sinh hoc ctia loai cay nay duoc thu thap chu yéu tir An D9, Indonesia, Ghana, Nigeria. ...
[4]. Thanh phan hoa hoc chinh ciia cay bao gdm céc hop chit thudc nhom steroid thuc vat,
alkaloid, flavonoid. Pic biét 1a nhém hop chat phenolic va flavonoid trong cdy, ngoai tac
dung khang oxy hoa con cho nhiéu tac dung duoc 1y khiac dang quan tam.

Vi thé, dé gop phan vao cong cudc nghién cau thanh phan héa thuc vat trong loai
cay nay, nghién ciru “Khao sat hoat tinh khang oxy héa va so bo dinh lugng phenolic,
flavonoid toan phan trong dugc liéu Thu lu canh (Physalis angulata)” duoc thyc hién voi
hai muc tiéu cu thé: (1) Khao séat kha ning khang oxy hoa bang phuong phap DPPH va
phuong phép ning luc khir; (2) So bd dinh lwong phenolic, flavonoid toan phin bang
phuong phap quang phd UV — Vis.

II. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Poi twong nghién ciru
L4, dai va qua cua cay thu lu canh thu hai tai Rach Gia, Kién Giang.
2.2. Chat déi chiéu, hda chat, dung méi, thiét bi

Chat déi chiéu

Chat chuan: Acid gallic (ham lugng > 99%) cua Sigma - Aldrich, Quercetin (ham
luong > 99%) cua Sigma — Aldrich.

Héa chit, dung moi

Thubc thir 2,2-diphenyl-1-picrylhydrazin (DPPH), dém phosphat pH 6,6, kali
ferricyanid, tricloacetic acid 10%, sat (III) chlorid 0,1%, thudc thir Folin-Ciocalteu,
Na>,CO3 10%, NaNO2 5%, AlClz 10%, NaOH 1M, methanol, n-hexane.

Thiét bj

May quang phd UV Vis Multiskan FC Wo/Inc (Thermo Fisher Scientific), can
phan tich 4 s6 OHAUS, cén phén tich 5 s6 ABT 220-5DM, bé siéu am WUC-DO6H
(Daihan), may cb quay Heidolph.

2.3. Phwong phap nghién ciru
2.3.1. Chiét xuat
Can 0,5 g bot dugce lidu (riéng d6i véi bd phan dung 1a dai can 0,25 g), chiét siéu
am 3 1an, mbi 1an 15 phat voi 5 ml MeOH:H20 (70:30). Sau mdi 1an chiét, ly tim va gop dich
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trong vao binh dinh mac 25 ml. Ba dugc li¢u cua 1an 3 cho thém 5 ml MeOH vao, lic vortex
101 ly tam 14y dich trong, gop vao binh dinh muc. B sung vira di bang MeOH.
2.3.2. Phuong phap danh gia hoat tinh khang oxy héa

Phwong phdp thir hoat tinh bdt géc tw do DPPH

Can 10 mg DPPH vao dng eppendorf 2 mL, hoa tan bang 1 mL MeOH, siéu &m
30 phut tan sb 37 kHz, thu duoc dung dich DPPH 10000 ppm (dung dich gbc). Hat 200
uL dung dich DPPH gbc cho vao dng eppendorf 2 mL, bd sung 800 pL MeOH, thu duoc
dung dich DPPH 200 ppm dung dé thtr hoat tinh bat gc tu do.

Tir dich chiét 1a ndng d6 50.000 ppm, dich chiét dai 25.000 ppm, dich chiét qua
50.000 ppm, pha thanh cac diy ndng d6 ting dan vao cac dng eppendorf riéng, thé tich
pha mdi 6ng 14 1 mL. Rat bo 40 pL dich chiét mdi dng, bd sung vao 40 uL DPPH 1000
ppm. U 30 phut trong diéu kién khong c6 anh sang, sau do, tién hanh do mat do quang OD
tai budc song 517 nm. Gia tri mat do quang OD phan anh kha nang khang oxy hoéa cia
mau. Chimg am sir dung trong nghién ciru 1a nudc cat hai 1an. Ti 1é phan trim hoat tinh
khang oxy hoa dugc xac dinh theo cong thure sau:

Ti 18 % hoat tinh bt gbc tu do DPPH = 226221

oD

Trong do, ODm: gia tri mat d¢ quang OD cua mau thir;

ODc: gia tri mat d6 quang OD cua chirng am.

Tur ti 1& % hoat tinh bat géc tu do DPPH, xay dung phuong trinh hoi quy tuwong
quan, tir d6 xac dinh gia tri ICso (ndng do ma tai d6 bat 50% gbc tw do DPPH) 1am co s6
so sanh kha nang khang oxy hoéa giita cac mau. Mau nao c6 gia tri ICso cang thap thi hoat
tinh khang oxy hda cang cao.

Phwong phap nang luc khw

Pha 500 pL dung dich thtr & cac ndng d6 khac nhau. B6 sung thém vao mdi éng
500 uL dung dich dém phosphat 0,2M (pH = 6 6) 500 uL dung dich kali ferricyanid 1%,
i & nhiét @6 50°C trong 20 phit. Sau do, moi ‘ong eppendorf duoc b6 sung thém 500 pl
dung dich tricloacetic acid 10%, ly tim néu xuat hién tia voi tc do 3000 vong/phit trong
10 phut. Lay 500 pl dich ly tdm, thém 500 pl nudc cat hai 1an, bo sung 100 ul dung dich
FeClz 0,1%. Do db hép thu & budc séng 700 nm. Nang lyc khir cia mau duoc thé hién
thong qua gia tri ECso (ndng do cua dich chiét cho gia tri OD = 0,5).

Chitrng minh tinh ddc hiéu cua hai phwong phap

St dung mot mau tring la nude cAt va mot mau thr 6 néng do gan voi gia tri ICso
hodc ECso. Thuc hién phan tmg va tién hanh quét phd ca hai miu trong ving budc séng 300 —
800 nm. Péi v6i phuong phap DPPH, phuong phéap duoc ghi nhan 1a ¢6 tinh dic hiéu khi mau
thir khong con dinh hap thu. Dbi v6i phuong phap ning lyc khir, phuong phap duoc ghi nhan
1a ¢6 tinh dac hiéu khi xac dinh duoc cuc dai hép thu ctia mau thir sau phéan tmg.

2.3.3. Pinh lwong cic nhém hop chit bang phwong phap UV-Vis

Xac dmh ham luong tongphenollc (TPC)

Can 10 mg acid gallic hoa tan bang nudc cit trong binh dinh mic 10 mL, bd
sung nude cat dén vach (1000 ppm). Lan lugt pha 250 uL acid gallic & cac nong do 10,
20, 40, 60, 80, 100 ppm vao cac dng eppendorf, bd sung 250 pL nudc cat. Thém 250 pL
Folin — Ciocalteu (Folin phai dwgc pha lodng ra khoang 20 1an) va 250 pL dung dich
Na2COs3 10%, lic déu, bd sung nude cat dén vach, u 30 phat & 40°C. Do hap thu ciia dung
dich sau phan tmg dugc do & budc song 760 nm. Tién hanh song song 3 mau thir 14, dai,
quéa & ndng d6 dich chiét 2000 ppm.
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Acid gallic duogc sir dung nhu 13 chét chuén va két qua duoc biéu dién:

S6 milligam acid gallic/1gam mau nguyén liéu

Xay dung phuong trinh hdi quy tuyén tinh dua trén cac két qua thu duoc.
Xdc dinh ham heong tong flavonoid (TFC)

200 pL mAu hodc dung dich chuin quercetin (c6 ndng do tir 10 — 60 ppm) dugc
bd sung vao 200 pL nude cat, sau d6 thém vao 200 pL dung dich NaNO2 5%. Sau 5 phat
thém tiép 200 pL dung dich AICl3 10%, sau 6 phit cho vao 600 uL dung dich NaOH 1M,
b6 sung thém 120 pL nudc cit. DO hap thu cua dung dich phan tmg duoc do & budc song
510 nm. Song song tién hanh 3 mau thir 14, dai, qua 1an luot & cac ndng d6 2000, 5000, 10
000 ppm.

Quercetin dugc s dung lam chat chuéin va két qua duoc biéu dién:
S6 milligram quercetin /1 gam mau nguyén licu.
Xay dyng phuong trinh hdi quy tuyén tinh dya trén cac két qua thu duoc.

III. KET QUA NGHIEN CUU
3.1. Két qua khao sat kha ning khang oxy héa
Phwong phdp thir hoat tinh bdt goc tw do DPPH
Bang 1. Kha ning bat gbc ty do DPPH cua dich chiét 14, dai, qua thu 1t canh

‘ La Dai Qua

Kha nang PT héi quy | y = 0,0016x — 0,0951 | y = 0,0002x — 0,1390 32/ ;7%,;1193In(x) -

bat & tw RZ 0,9230 09263 0,9689
ICs0 (ppm) 3719 31950 39291

Nhan xét: Hoat tinh bat goc tw do DPPH duoc xac dinh thdng qua gia tri ICso, dugc
dinh nghia 1a ndng d6 dich chiét ma tai d6 50% gbc tu do DPPH di chuyén thanh dang
khtr. ICso cang thap, hoat tinh bat goc tu do caa hop chat can phan tich cang cao. Két qua
ICso cuia cac dich chiét 1an luot 12 ICso 15 = 383,2 ppm, ICso ¢z = 3195,0 ppm, ICso qua =
3929,1 ppm. Dua vao két qua nay, co thé so bo két luan dugc kha nang bt goc ty do cua
céc hop chat phenolic va flavonoid ciing cac nhém khang oxy héa khac trong dich chiét 14
chiém ty 18 cao nhat, tiép theo 1 dich chiét dai va dich chiét qua.

Phuwong phap nang luc khir
Béang 2. Nang lyc khur ctua dich chiét 14, dai, qua thu It canh
‘ L& Pai Qui
PThéiquy |  y=0,0006x + y =0,0002x + 0,1545 | y=0,0002x + 0,2296
Nine | 0,1481
aﬁfﬁ‘-“’ R 0,9984 0,9372 0,9492
ECso 586,5 1727,5 1352,0
(ppm)

Nhan xét: Nang luc khir cua céc dich chiét duoc biéu thi thong qua gia tri ECso, 1a
nong do dich chiét twong ung voi d6 hap thu 0,5. Gié tri ECso cang thap, ning luc khir
dich chiét cang lén. Nang luc khir cia cac dich chiét lan luot 14 ECsp 1a = 586,5 ppm, ECso
aai = 1727,5 ppm, ECso qus = 1352,0 ppm.

Két qua chitng minh tinh ddc hiéu ciia hai phirong phép
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@) (b)

Pha hap thu cha DPPH
516 nm
AN Phé hidp thu sau phan img RP

Phé hép thu cia hén hop sau phan img ..

Hinh 1: Chirng minh tinh dac hi€u cua phuong phap DPPH (a) va phuong phap
nang lyc khur (b)

Nhan xét: Phuong phap DPPH dat tinh dac hiéu véi budc séng hap thu 516 nm va

716 nm ddi v&i phuong phap ning luc khtr.
3.2. Két qua dinh lwgng phenolic (TPC) va flavonoid toan phan (TFC)

Két qua chitng minh tinh déic hiéu ciia hai phwong phdp

Ca hai phuong phap dat tinh dic hiéu véi budc song cuc dai lan luot véi phuong
phap TPC va TFC la 765 nm va 510 nm.

Khodng tuyén tinh

Phuong phép dinh lwong phenolic tong (TPC) véi chét chuan 1a acid gallic, cho do
tuyén tinh trong khoang 10 — 100 ppm véi R? = 0,9975.

Phuong phap dinh lugng flavonoid tong (TFC) véi chét chuan 1a quercetin cho d
tuyén tinh trong khoang 20 — 170 ppm véi R? = 0,9217

DPuong tuyén tinh cua acid galic

S =

= y =0.0129x + 0.1319

Q.08
o 7 R?=0.9975
0.6 ¥
04 'S
) o
0.2 ”
&
0
0 20 40 60 80 100 120

NONG DO CHUAN (PPM)

Hinh 2. Pudng tuyén tinh acid gallic chuan
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Duong tuyeén tinh cua quercetin

0.2000 y = 0.0005x + 0.0745
=0.9217
0.1500 2 e e
3 0.1000 - I
0.0500 |
0.0000
0 20 40 60 80 100 120 140 60 180
Nong do chuan (ppm)
Hinh 3. Puong tuyén tinh cua quercetin chuan
Két qua ham lwgng tong phenolic (TPC)
Bang 3. Ham lugng tong phenolic trong dich chiét 14, qua, dai thu lu canh
Dich | Nong dd dich chiét | ODtrung | Nong dd Hé so quy ddi | Ham lwong
chiéet (ppm) binh (ppm) lwgng can (mg/g)
La 2000 0,4607 57,67 0,982 28,32
bai 2000 0,2791 11,41 1,046 5,97
Qua 2000 0,3085 13,69 1,044 7,15

Bang 4. Ham luong tong flavonoid trong dich chiét 13, qua, dai Thu Iu canh

~ Kétqua nghién cau cho thay ham lugng phenolic tong ¢ 14 1a 28,32 mg/g, cao hon
gap bon lan so véi dich chiet dai va dich chiet qua (lan luot 12 5,97 va 7,15 mg/g).
Ket qua ham luong tong flavonoid (TFC)

Dich | Nong dd dich chiét | OD trung | Nong d Hé so quy ddi | Ham lwong

chiét (ppm) binh (ppm) lwong cin (mg/g)
L& 2000 0,1490 147,10 0,886 63,69
Dai 5000 0,1159 80,90 1,046 16,92
Qua 10000 0,1454 139,9 1,044 14,61

Ham luong flavonoid tong trong cac dich chiét 14, dai qua lan luot 1a 63,69 mg/g,
16,92 mg/g, 14,61 mg/g.
IV. BAN LUAN

4.1. Khao sat kha nang khang oxy héa

Kha néng khang oxy hoa cua nghién ciru trong dbi thap hon so vai nghién ciu caa
Medina va cong su [5] (ICso = 38,74 ppm). Co thé Iy giai su khac biét nay la do tac gia
cua bai viét trén danh gia hoat tinh bat goc tw do DPPH trén cao chiét tong, con trong
chuyén dé hién tai hoat tinh nay chi dugc danh gia trén dich chiét dinh hudng Chp nhém
phenolic va nhém flavonoid ma khong c6 su gop mat cua nhiing nhom hop chat khac.
N‘goai ra, trong dich chi€t qua, phuong trinh ho6i quy kha nang bat goc tw do DPPH theo
nong do la mot phuong trinh logaric. Nguyén nhan la do kha nang dap tng cua mét so hop
chat voi DPPH da dugc chung minh 1a khong tuyen tinh [6]. C6 the thay rang so voi cac
bo phan dung khéc, dich chiét 1a ¢6 nang luc khir cao nhat. Tuy nhién, thir tu tir cao dén
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thip cia nang lyc khir khong tuong Gng véi tha tu kha ning bat goc tw do DPPH. Diéu
nay phan anh phan nao tinh khong dién hinh cua cac nghiém phap trén, d6 1a Iy do can
phai thuc hién nhiéu nghiém phap bd sung cho nhau dé danh gia chinh xac kha ning
khang oxy hoa cta cac hop chat c6 trong thyc vat.

4.2. Két qua dinh lwgng phenolic (TPC) va flavonoid toan phan (TFC)

Phuong phép dinh lwong phenolic tong (TPC) véi chat chuan 1a acid gallic, cho do
tuyén tinh trong khoang 10 — 100 ppm véi R? = 0,9975. Khéng xuat hién sai sb thd sau khi
kiém tra bang Dixon test. Phuong phap dinh lwong flavonoid tong (TFC) véi chét chuan la
quercetin cho d9 tuyén tinh trong khoang 20 — 170 ppm véi R? = 0,9217. Nhu véy, ca hai
phuong phap déu phu hop véi m6 hinh hoi quy tuyén tinh, va c6 thé dung phuong trinh
hoi quy dé ngoai suy nong do cac chat can phan tich

Két qua nghién cau cho thay ham lugng phenolic tong ¢ 14 1a 28,32 mg/g. Két qua
nay cao hon rat nhiéu so véi két qua thu duoc tir cdy thd IU canh thu hai ¢ Durango,
Mexico, véi ham lugng phenolic tong trung binh & céc dich chiét 14, dai, qua lan lugt vao
khoang 1,79 — 4,98 mg/g, 2,42 — 4,87 mg/g, 1,10 — 1,22 mg/g [7].

Ham luong flavonoid téng trong cac dich chiét 14, dai qua lan luot 13 63,69 mg/g,
16,92 mg/g, 14,61 mg/g. Két qua nay cao hon han so véi ham lugng flavonoid trong cay
thu 10 canh & Durango, Mexico [7], v6i ham luong & dich chiét 14 va dai 1an luot 14 37,86
mg/g va 14,33 mg/g. Pang cha ¥ 1a khi so sanh voi két qua cua bai bao trén, trong khi
Cobaleda va cgng si (2017) két luan rang khong thé tim thy flavonoid & dich chiét qua,
thi nghién curu nay cho ket qua ham lugng flavonoid tong & qua khoang 14,61 mg/g. biéu
nay Chu’ng minh duoc rang sy khac biét vé phan b dia ly c¢6 anh huong sau sic dén ham
lugng céc hop chat khang oxy hda chira trong cay Physalis angulata.

V. KET LUAN

Nghién ctru dd danh gia ning khang oxy hod cua cac hop chat co trong cay thu 10
canh bang 2 phuong phap DPPH va phuong phap ning luc khi, véi cac gia tri 1Cso va
ECso lan luot 1 1Cs0 14 = 383,2 ppm, 1Cs0 aai = 3195,0 ppm, 1Cs0 qua = 3929,1 ppm, ECsp 12 =
586,5 ppm, ECsoaai = 1727,5 ppm, ECso qus = 1352,0 ppm. Ham luong phenolic trong cay
& cac dich chiét 14, dai, qua lan luot 1a 28,32 mg/g, 5,97 mg/g va 7,15 mg/g, trong khi ham
luong flavonoid & céc dich chiét ké trén lan luot 12 63,69 mg/g, 16,92 mg/g, 14,61 mg/g.
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