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HAM LUQNG PHENOLIC TONG, FLAVONOID TONG VA
TAC DUNG CHONG OXY HOA CUA MOT SO LOAI RAU XANH
TREN PIA BAN THANH PHO HUE
Nguyén Khdnh Thiwy Linht
Truong Pai hoc Y Dugc, Pai hoc Hué
*Email: khanhthuylinh87@gmail.com

TOM TAT

Bt viin dé: Cdc chdt chong oxy hda tw nhién ciing nhu tong hop c6 vai tré lam giam hodc
ngdn chén sw hinh thanh cdc goc tw do trong co thé, gép phdn vao viéc chong lai sw hinh thanh
bénh tdt trong co thé con nguoi. Muc tiéu: Xdc dinh ham lugng phenolic tong, flavonoid tong va
tdc dung chong oxy hoa ciia mét s6 logi rau xanh ¢ thanh phé Hué. Doi tugng va phwong phdp
nghién ciru: 10 lodi rau xanh trén dia ban thanh phé Hué: diép cé (Houttuynia cqrdata), chum
ngdy (Moringa oleifera), ngo gai (Eryngium foetidum), xa lach (Lactuca sativa), can tdy (Apium
graveolens), thi 1a (Anethum graveolens), mii ta (Coriandrium sativum), cai bo x6i (Spinacia
oleracea), bong cai xanh (Brassica oleraceae var Italica), bd'p cai trang (Brassica oleraceae var
capitata). Ham heong phenolic tong dupe xdc dinh bang phwong phdp Folin-Ciocalteau, ham
lweong flavonoid tong dwge xdc dinh bang phirong phdp do quang sau khi tao phiec })cfri AlCl; va
hoat tinh chong oxy héa dige xdc dinh bdng phirong phdp quét goc tw do DPPH. Két qua: Ham
lwong phenolic tdng trong khodng 3,18 + 0,03 dén 11,87 + 0,06 (mg GAE/g nguyén liéu khd),
trong do dich chiét chimm ngdy cé ham hrong phenolic tong cao nhat. Ham heong flavonoid tong
dao dong trong khoang 2,33 + 0,03 dén 19,47 + 0,21 (mg QE/g nguyén liéu kho), trong dé dich
chiét ngo gai ¢6 ham leong cao nhat. Dich chiét chim ngdy ¢o ICso nho nhat 2,08 ug/ml va dich
chiét cai b6 x6i c¢6 ICsy cao nhdt 50,06 ug/ml. Ham hegng phenolic tong cé moi twong quan chgt
ché voi kha ndng chong oxy héa ciia mdu thir. Két lu@n: Da xdc dinh dicgc ham heong phenolic
tong, flavonoid tong va kha ning chdng oxy héa ciia 10 logi rau trén dia ban thanh pho Hué.

Tir khéa: phenolic tong, flavonoid téng, ching oxy hoa.

ABSTRACT

TOTAL PHENOLIC, TOTAL FLAVONOID CONTENTS AND
ANTIOXIDANT ACTIVITY IN DIFFERENT VEGETABLES IN HUE CITY

Nguyen Khanh Thuy Linh

Hue University of Medicine and Pharmacy, Hue University

Background: The increasing interest in powerful biological activity of plant phenolics and

flavonoids outlined the necessity of determining their contents in vegetables. Objective: The

increasing interest in powerful biological activity of plant phenolics and flavonoids outlined the

necessity of determining their contents in vegetables. Materials and methods: The study

comprised 10 vegetable species commonly consumed in Hue. The total phenolic content was

determined by using the Folin-Ciocalteu assay. The content of total flavonoids was also measured

spectrophotometrically by using the aluminum chloride colorimetric assay. Antioxidant activities
of extracts were expressed as ICs, values (ug/mlL),

Results: Values in ICs, ranged from 2.08 to
51.06. The total phenolic contents ranged from 3.18 + (), 03t011.87+0. 065;mg/g§ of gry weight of
extract expressed as gallic acid equivalents. The total flavonoid concentrations varied from 2.33 +

0.03 10 19.47 £ 0.21 (mg/g), expressed as quercetin equivalents. Conclusion: The antioxidant

capacities, total phenolic, flavonoid contents of 10 vegetables commonly consumed in Hue were
evaluated.

Key words: antioxidant activity, flavonoid, Phenolic, vegetables
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I. DAT VAN DE

Tron;; co thé con ngudi ludn tdn tai su cin bing giira cac dang oXy hoat dong va
cdc fiang cl}ong (,)xy hg’)‘a, df? la mot trang thai co ban cia cén bing ndi moi (homeostasis).
Do anh huéng ctia nhicu yeu 5 tac dong tir bén ngoai hay bén trong co thé, 1am cho cén
bang nay - Chuyer} theo chiéu huéng gia ting cac dang oxy hoa hoat dong, hinh thanh
nhiéu goc tw Ado. Cé nhicu bang chimg cho thiy gbc tu do la nguyén nhan quan trong gay
nén mot S(_’,bf?nh man tinh va thodi héa nhu xo vira ddng mach, bénh tim thiéu méu cuc bd,
ung thu, tiéu duong, bénh thodi héa than kinh va l3o héa [4]. Céc chét chéng oxy hoa tu
nhién ciing nhur tong hop c6 vai trd lam giam hoic ngin chan su hinh thanh cdc gbc tu do
trong co thé, gép phin vao viéc chéng lai sy hinh thanh bénh tat trong co thé con ngudi
[1]. Tuy nhién, nhiéu nghién ciru gan day cho thdy, cac chit chéng oxy héa ty nhién th,é
hién nhiéu téc dung wu viét hon so véi cac chét tong hop do do viéc tim kiém céc hop chat
tr nhién ¢6 kha nang chdng oxy héa da tré nén quan trong va cép thiét. Céc hop chat
phenolic, flanonoid, tanin rat phd bién trong tu nhién va di dugc chimg minh 14 ¢c6 tac
dung chong oxy hoa cao théng qua kha néng quét gbc tur do. Mot trong nhimg nguon thyc
pham chira nong do cao cdc chat chéng oxy héa d6 12 rau qué [5). Rau xanh 12 mot thuc
pham khéng thé thiéu trong moi bita an cita gia dinh. Chét lugng cudc sbng cang cao thi
yéu‘ cau vé so ]ugng va chat lugng cac loai rau cang tang. Hué 1a ving dia phuong c6
nhiéu dién tich dat dugc sir dung dé canh tac trdng rau. Cac loai rau & day kha phong pha
va sinh trudng t6t va mua he. Nhim déanh gia thanh phin hoa hoc chinh va tac dung sinh
hoc chia mot sb loai rau ctia dja phwong, ching toi tién hanh dé tai nay véi muc tiéu: (1) Xac
dinh ham lwong phenolic tong, flavonoid tong va kha nang chéng oxy héa cua mjt so loai
rau xanh trén dia ban thanh phé Hué, (2) Phén tich mdi tuong quan giita ham luong phenolic
tdng, flavonoid tong va tac dung chéng oxy hoéa cia céc loai rau xanh nghién ciru.

I1. POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1 Péi twong nghién ciru
Thu mu 10 lodi rau xanh duoc sir dung phd bién trén dia ban thanh phé Hué vio
thang 8 nam 2017. 10 loai nay bao gbm: Diép c& (Houttuynia cordata), chim ngdy
(Moringa oleifera), Ngo gai (Eryngium foetidum), Xa lach (Lactuca sativa), Cin tay
(Apium graveolens), thi 1a (Anethum graveolens), mui ta (Coriandrium sativum), cai bd
x0i (Spinacia oleracea), bong céi xanh (Brassica oleraceae var Italica), bip cai tring
(Brassica oleraceae var capitata).

r

M3u duoc rira sach, siy khd & 40°C — 50°C, sau d6 xay thd dé bao quan trong qua
trinh nghién ciru.

2.2 Phwong phap nghién ciru :

Chuin bj miu thir: can chinh x4c 2g nguyén li¢u khd b6 vao binh tam giéc, thém
120ml MeOH, chiét siéu 4m trong 30 phut. Tién hanh chiét 2 1dn, sau d6 gdp dich chiét,
¢d quay thu hdi dung méi. Hoa tan can thu dugc véi 6ml MeOH trong binh dinh mirc
10ml, thém dung mdi cho dd vach ta thu duge dung dich mAu phén tich.

Phwong phép xic dinh ham hrgng polyphenol tong

Ham luong polyphenol tdng duge xac dinh theo phuong phép ciia Singleton va
cdng sw (1999) [11].

_ Cu thé: ldy 0,2ml dich chiét d4 pha lodng & ndng do thich hop trén véi 0,8ml

nudc cat trong éng nghiém, sau d6 thém 1ml thubc thir Folin-Ciocalteu 10%. Hon hop
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dugc trdn déu, sau 3-8 phut, thém 2,5ml Na,CO; 7,5%. Léc déu, hdn hop phan tmg dugc
giit & nhiét do phong trong 30 phut truée khi di do & bude séng 760nm sir dung méy
quang phd ké (UV-VIS Shimazdu V630, Japan). Két qua dugc thé hién boi miligam acid
Gallic twong duong (mg_ GAE)/g nguyén liéu kho. Cach tién hanh méu chuén va cic miu
thir 12 tuong tw nhau, moi thi nghiém lap lai 3 lan dé tinh gia trj trung binh. Sir dung acid
Gallic 1am chét chuén dé xdy dung dudng tuyén tinh.

Phuong phap xac dinh ham lweng flavonoid tong

Ham luorng flavonoid tong dwoc xéc dinh bing phuong phdp quang pho Uv,
sau khi tao phirc v6i AICI; [9]. Lay 240 pl dich chiét tron voi 40pl NaNO, 5%, hén hO’p
dugc u ¢ nhiét dd phong trong 6 phut. Sau do, thém 40 pl AICI; 10%, hdn hop tiép tucn &
nhiét d9 phong. Sau 6 phit, thém vao hdn hgp 400 ul NaOH 1M va 280 pl nuée cét, lac
déu. Hén hop duoc i trong 15 phut & nhiét do phong, trudc khi dem do ¢ budc song
510nm sir dung may quang phd ké (UV-VIS Shimazdu V630, Japan). Két qua dwgc the
hién boi miligam Quercetin tuong duong (mg QE)/g nguyén liéu khé. Cach tién hanh mau
chuan va cic miu thir 1a twong tw nhau, moi thi nghiém 1ap lai 3 l4n & tinh gia tri trung
binh. Str dung chat chuan dé x4y dung dwong tuyén tinh 14 Quercetin.

Phwong phap danh gia tac dung chéng oxy héa

Kha néng trung hoa gbc tu do DPPH (1,1-diphenyl-2-picrylhydrazyl ) dugc xéc
dinh theo phuong phép ciia Blois (1958) [3].

Cu thé: lay 20-100pl dich chiét da pha long dén ndng d6 thich hop trén véi con
tuyét dbi dé dat thé tich tong cong 1,5ml. Sau d6 thém 1,5ml dung dich DPPH 100pM, lac
déu va dé yén trong bong t6i 30 phit. D6 hap thu quang hoc dugc do & bude song 517nm
(UV-VIS Shimazdu V630, Japan). M3i thi nghiém tién hanh 3 l4n @ tinh gi4 tri trung
binh. Chét chung duong trong thi nghiém nay 1a acid Ascorbic. Tién hanh thi nghidm véi
mau chimg duong twong tir nhur méu thir.

Kha ning trung hoa gde tu do DPPH duoc x4c dinh theo cong thirc sau:
DPPH (%) = 100 x (ACT-ASP)/ACT.

Trong d6: ACT: Do hap thu quang hoc ciia mau trang khong chira dich chiét,
ASP: D6 hép thu quang hoc cia mau c6 chira dich chiét. Két qua bao cdo boi phén tram
kha néng trung hoa goc tu do DPPH.

ICso duoc xéc dinh la nong d6 tdi thiu cua dich chiét (chat chuan) tic ché dugc

50% luong DPPH, va dugc tinh dua vao dudng tuyén tinh giira ndng dé cua dich chiét
(chét chuén) va % DPPH bi uc ché.
Phwong phap xir ly 50 ligu

Cac thi nghiém dugc tién hanh l3p lai 3 1in. S6 liéu duge phén tich ANOVA
bang phin mém xir 1y s6 liéu thong ké chuyén dung IBM SPSS Statistics version 22. Kiém
dinh Tukey duoc thuc hién dé danh gia mirc dd khac biét cé ¥ nghia giita cac gia tri voi
murc y nghia p <0,05.

III. KET QUA NGHIEN CUU

3.1 Ham lwgng phenolic toan phén, flavonoid toan phin va kha ning chéng oxy
héa cia cic loai rau.

Ham luong phenolic toan phén, flavonoid toan phén va kha ning chéng oxy héa
ciia céc loai rau biéu thi bing gié tri ICsp duge thé hién trong bang sau.
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Bang 1. Ham lugng phenolic toan phén, flavonoid toan phé.n va gi4 trj ICso cua c4c loai rau

Loai Ham hrgng phenolic toan Ham lugng flavonoid toan ICso
phin (mg GAE/g nguyén | phin (mg QE/g of nguyén liéu | (pg/mL)
’ liéu kho) khé)

Diép ca 11,23 £ 0,07 16,01 + 0,34 4,20
Chum ngay 11,87 £ 0,06 18,38+ 0,12 2,08
Ngo gai 10,03 £ 0,01 19,47 + 0,21 5,11
Xa lach 7,89 £ 0,03 10,57 £ 0,19 5,16
Can tay 8,25 + 0,02 14,82 £ 0,10 17,42
Thi la 6,96 + 0,05 6,37+0,12 13,25
Mui ta 7,12 £ 0,04 15,18 £ 0,10 21,86
Cai b6 x6i 3,18+ 0,03 429+ 0,07 51,06
Bong cai xanh 3,35+ 0,06 2,33 +£0,03 40,42
Bap céi trang 4,92 0,06 10,03 % 0,12 36,56
Acid ascorbic 2,31

MBbi gié tri déu biéu din dudi dang: gié trj trung binh + d 1éch chuén (n=3).

Két qua cho thiy, ham lugng phenolic tong dao dong trong khoang 3,18+0,03 dén
11,87 £0,06 mgGAE/g nguyén liéu khé. Dich chiét 14 va canh Chum ngdy c6 ham luong
phenolic cao nhét (11,87+0,06 mgGAE/g nguyén liéu kho) va kha ning chbng oxy héa tét
nhat (IC50=2,08), twong duong véi kha ning chéng oxy hoéa cua acid ascorbic (ICsp=
2,31). Acid ascorbic 14 chét chong oxy hoa dién hinh, nén nghién ciru da sir dung acid
ascorbic 1a chat chimg duong, nhim danh gia tac dung chéng oxy hoa clia cdc mau thir so
sanh véi mau chitng duong nay. Dich chiét 14 Diép c4 c6 ham hwong flavonoid cao hon
dich chiét 1a va canh chim ngay tuy nhién kha nang dap tit gbc tu do lai kém hon so dich
chiét 14 va canh Chum ngay.

Ham luong flavonoid nim trong khoéng 2,33+0,03 dén 19,47+0,21 mg QE/g
nguyén liéu khé. Trong dé ham luong cao nhét 1 dich chiét cdy ngd gai va ham luong
thép nhat la dich chiét bong cai xanh.

3.2. Twong quan gnra ham hrong phenolic tong, flavonoid tdng véi kha nang
chéng oxy héa ciia cic miu thir.

Méi turong quan giita ham lugng phenolic tong véi ICsg cua dich chlet mau thir va

mbi trong quan giita ham lugng flavonoid tong véi ICso clia dich chiét mau thir duge thé
hién trong hinh duéi day. '
O

\ - ~N
= L el b -y = -2.1878x + 45.407
& B - R?=0.5634
N %\
3
F .;\\ = ¥
‘m o
X &

k. Ham Iugng phenolic tong  / S Ham lwong flavonoid tong )/

Hinh 1: Méi twong quan gifra ham lugng

Hinh 2: Méi tuorng quan gilra hdm luong
phenolic va kha nang chong oxy hoa

flavonoid va kha niing chéng oxy héa
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Nghién ciru cho thy, tac dung chéng oxy hoa cua 10 loai rau xanh & Hué c6 mébi
twong quan mét thiét voi ham luong phenolic téng véi R? = 0,860, trong khl do6 tac dung
chéng oxy hoéa lai khong lién quan chit ché véi ham lugng flavonoid tdng R*=0,563.

IV. BAN LUAN

Cac hop chét phenohc la cic chit chuyén hoa thir cap phd blen trong thuc vit.
Ngay nay, ngudn thuc vét gidu phenolic dang dugc quan tam rat nhiéu trong nganh cong
nghiép thuc phadm vi n6 1am cham qua trinh oxy hoa lipid va cai thién chét luong, gia trj
dinh dudng cua thuc phédm [6]. Nghién ciru ndy sir dung phuong phép Folin-Ciocalteau dé
x4c dinh ham lugng phenolic téng ¢6 trong dich chiét. Céc hop chét phenOllC s& phan \mg
v6i acid phosphomolybdic trong thudc thir Folin-Ciocalteau trong mdi trudng kiém tao
nén mot phirc chat mau xanh lam. Phic chit nay duoc dinh luong bang phuong phép do
quang, do d6 c6 thé xac dinh duoc ham lwong phenolic ¢6 trong mau thir.

Trong cay, flavonoid ddm nhén cac chic ning nhu 13 chét bao vé cay, rc ché cac
tic nhén pha hoai cdy... va dic biét, nhiéu nghién ciru cho thay cac flavonoid c6 nhidu téc
dung sinh hoc tét nhu chéng thoai héa, chéng ung thu, dugc xem nhu 1a khang sinh thyc
vat [2]. Nghién ciru d3 sir dung phuong phap tao phirc véi muéi AICL; d dinh luong
flavonoid toan phan, day 14 phuong phap duoc ap dung phd bién hién nay. Phan img nay
rat d& thuc hién, xay ra nhanh va c6 thé tién hanh & bt cit phong thi nghiém nao vdi chi
phi thép.

Nghién ciru dénh gia tac dung chbng oxy hda cua mau thir dua vao kha nang quét
gbc tw do DPPH. DPPH 1a mét gbe tu do bén, c6 mau tim va c6 dd hip thu cuc dai tai
budce séng 517nm. Khi c6 mit chét chong oxy hoa no sé bi khir thanh 2,2-diphenyl-1-1-
picryhydrazin(DPPH-H) c¢6 mau vang. D9 giam hép thu & budc séng 517nm c6 thé xac
dinh dugc kha nang khir gbe tu do cua chit chéng oxy hoa. ‘DPay la mot trong nhimg
phuong phap kinh dién dugc sir dung dé xac dinh hoat tinh chong oxy hoa cta mau thir.
Gia tri ICso cua chum ngdy trong thi nghiém nay twong tu nhu két qua nghién ciru cua S.
Dehshahri (2012) [10], tuy nhién két qua nay lai cao hon so véi két qua nghién cilru cua
Wiwit Denny Fitriana (2016) [13].

Kha ning chong oxy hoa cua 10 loai rau nghién ciru lién quan quan mét thiét véi
ham luorng phenolic téng trong dich chiét mau thi, trong khi d6 lai khong lién quan chat
che v6i ham luong flvonoid tong. Diéu ndy co thé giai thich: flavonoid chi 13 mot trong
cac nhém chit phenolic, ngoai ra cac hop chét phenolic trong mot cdy con co6 cac tanin,
coumarin.... Kha nang chong oxy hoa mau thir dwoc thyuc hién theo co ché cac hop chat
phenolic tac dung v&i cac goc tw do nhu gbe hydroxyl, goc peroxyd, lam trung hoa céc
gbc tu do...P3 c6 nhidu nghién ctru chi ra ring, hop chét phenolic déng vai trdo chinh
trong hoat déng chbng oxy hoa ctia cdy [7] va dwa ra moi tuong quan chat ché giita ham
lugng phenolic va kha nang chéng (oxy hoa [8] nhu nghién ciru cia chung t6i.

Két qua nghién ciru cho thiy chim ngay co tac dung chéng oxy hod t6t nhét trong
10 loi rau nghién cir, didu nay phu hop véi céc cong b6 vé tac dung chong oxy hoa tét ciia
chiim ngéy trong cac cong b6 quéc té [12] [13]. Chum ngéy trong cac nam gan day da tré thanh
mot loai rau sir dung pho bién & Hué noi riéng va nhiéu dia phuong khac trong nuéc néi chung.
Két qua nghién ciru 12 bing chimg khoa hoc vé gid trj sinh hoc ciia loai nay.
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~ Nghién ctru dd xdc dinh duge ham lugng phenolic téng, flavonoid téng va tdc dung
chong oxy hoa ciia 10 1oai rau xanh trén dia ban thanh pho Hué. Trong 10 loai nay, dich
chiét chum ngdy thé hién tac dung chéng oxy hoéa tét nhat véi ham lugng phenolic cao
nhét. Nghién ctru ciing da cho thdy mdi twong quan mat thiét giira ham luong phenolic
tong va tac dung chong oxy héa cua 10 loai rau xanh nghién ciru.
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