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TOM TAT

Nghién cizu nham xdc dinh ham lwong polyphenol, flavonoid toan phan, hoat tinh khang oxy
hoa ciia c&c mdu cao chiét tir 14 ba giong chanh: Chanh khong hat (Citrus latifolia Tanaka),
chanh tau (Citrus limonia Osbeck) va chanh gidy (Citrus aurantifolia (Christm et Panzer)
Swingle). Dung méi diwoc sir dung la ethanol (96%, 50%,) va nuw6c Cdt theo cdc phwong phap
Folin-Ciocalteu; Phuwong phdp so mau AICls; DPPH (2,2-diphenyl-1-1picrylhydrazyl) va
FRAP (Ferric ion reducing antioxidant power). Két qud nghién cizu cho thay la cia 3 logi
chanh c6 chiza polyphenol, flavonoid, saponin, anthraquinon va cac chdt khiz. Mdu cao chiét
ethanol 96% cia chanh tau c6 ham lwong polyphenol cao nhdt va mau cao chiét ethanol 96%
cua chanh gidy cé ham lwong flavonoid cao nhdt. Hogt tinh khdng oxy hoa cao nhdt diroc
xdc dinh ¢ mdu cao chiét ethanol 96% cua chanh tau véi phwong phdp DPPH, Véi phirong
phap kha: sat mdu cao chiét nuéc cuia chanh tau ¢ hogt tinh cao nhat.

Tw khoa: Flavonoid, hogt tinh khang oxy hoa, 14 chanh, polyphenol
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1. GIOI THIEU

Cay chanh 12 mot loai cay tréng quen
thuoc & khu vuc Bdng bang séng Ciru
Long chu yéu la 3 loai: Chanh khong hat
(Citrus latifolia Tanaka), chanh tau
(Citrus limonia Osbeck), chanh gidy
(Citrus aurantifolia (Christm et Panzer)
Swingle) (V& Van Chi, 2018). L& chanh
cd vi cay, ngot, tinh 6n, co tac dung hoa
dam, chi khai, ly khi, khai vi va duoc
dung 1am thudc tri sét rét, cam cam, hen
phé quan, ho ga, bénh ngoai da (Pd Huy
Bich, 2006).

Cac nghién cru trén thé gigi cho thay,
cay chanh duoc st dung rong rdi nho vao
dac tinh khang khuan (Khan et al., 2012)
va khang niam (Balamurugan, 2014).
Ngoai ra, cdy chanh con c6 kha nang
chéng ting huyét ap (Souza, 2011), trj dai
thao duong (Karimi, 2014), chéng ung
thu (Narang, 2016), khang viém va chéng
oxy héa (Reddy, 2012; Xi, 2017). Bén
canh do6, cay chanh con c6 thé bao vé gan
(Gokulakrishnan, 2009), loang xuong
(Shalaby, 2011), ngan ngira c4c bénh vé
duong tiét niéu (Anggraini, 2015).

O Viét Nam, céc nghién ctu chu yéu
chi khao sét cac hoat tinh trén tinh dau va
phat hién c6 kha ning tc ché 5 chang vi
khuan bao gom Staphylococcus aureus,
Bacillus cereus, Escherichia coli,
Salmonella enterica va Pseudomonas
aeruginosa (Ngo Thi To Quyen et al.,
2020). Nghién cttu nham xac dinh ham
lugng polyphenol, flavonoid toan phan
va hoat tinh khang oxy héa cua cao chiét
tir 14 ba giong chanh duoc trong phé bién
& khu vuc Pdng bang séng Cuu Long.

Két qua nghién ctru nham cung cap co so
khoa hoc cho nghién ctru duoc liéu sau
nay.

2. PHUONG TIEN VA PHUONG
PHAP NGHIEN CUU

2.1. Nguyén liéu

Ba gidng chanh khéng hat, chanh tau,
chanh gidy duoc trong tu nhién va thu hai
l4 & quan Binh Thay, thanh phé Can Tho
vao thang 8 nam 2020. L4 chanh duogc raa
sach, sy kho va xay nho. Phan tich mau
duoc thuc hién tai phong thuc hanh Hoa
Sinh, phong thuc hanh Dugc Liéu va
phong thuc hanh Kiém Nghiém Truong
bai hoc Tay Do.

2.2. Hoa chit, dung méi, thudc thir

Dung méi chiét xuat duoc liéu:
Ethanol 96%, ethanol 50%, nudc cat.

Thudc thir dinh tinh cac hop chat trong
cao chiet: HoSO4 dd, NaOH 10%, bot Mg
HCI dd, dd FeCls 5%, chloroform...

Khao sat ham luong polyphenol va
flavonoid trong cac mau cao chiét: AICI3
10%, NaNO2 10%, FeClz 5%, HCI 10%,
Na,COs 20%, acid gallic (Sigma),
quercetin  (Sigma), thudc tha Folin-
Ciocalteu (Merck).

Khao sat hoat tinh khang oxy hoa:
DPPH (1,1-diphenyl-2-picrylhydrazyl)
(Sigma), methanol (Trung Quéc). Dung
dich dém phosphat 0,2M (pH 6,6), kali
ferricyanid 1%, acid trichloroacetic 10%,
FeCls 1%, chat déi ching acid ascorbic
(B1).
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2.3. Chiét cao va xac dinh hiéu sut
chiét

L& cua ba gidng chanh dugc chiét bang
phuong phap ngam lanh c6 hd tro siéu am
V61 dung moi ethanol 96%, 50% va nude
cat (Nguyén Kim Phi Phung, 2007).

Quy trinh chiét: L& chanh (khé) duoc
cho vao binh chira thay tinh, c6 nap day.
R6t dung méi chiét vao binh cho dén khi
xap bé mat duoc liéu, ngdm 30 phut, tién
hanh déanh siéu am trong 30 phut. Sau do,
dung dich chiét duoc loc qua giay loc; Co
duoi dung mai sé& co dugc cao chiét. Tlep
tuc rét dung moéi méi vao binh chta chiét
dén khi nho dich chiét I&n lam kinh, 1am
kho lam, nhin khdng con thay vét dé lai
(Nguyén Kim Phi Phung, 2007).

Dung dich chiét dugc ¢d cach thuy &
nhiét d6 60 °C dén khi dat tiéu chuan cao
dac (46 am cao < 20%) theo Duoc dién
Viét Nam V, thu duoc cdc mau cao chiét.

Xac dinh dg am cao chiét: Ap dung
phuong phap mat khéi lwong do 1am khé,
dung can phan tich d6 am MB27 Ohaus.
Trai cao thir nghi¢m thanh I6p mong trén
dia can (khoang 0,5 g). Van hanh can va
ghi nhan d6 am vai 3 lan lap lai caa moi
mau.

Hiéu sudat chiét cao: Hiéu suat chiét
cao dugc tinh dya vao ty Ié gitra trong
lugng cao thu dugc so véi lugng mau
duoc sir dung khi chiét.

Hiéu suét chiét cao dugc tinh theo
cong thac

Mcaoc ié
H= e X 100%

M mau duoc lidu

Trong d6: H: Hiéu suit cao (%)

Meao chiée: Khéi lugng cao (da tru am)
thu duogc sau khi c6 du6i dung moi (g).

Mindu duoe 1icu: Khoi Iwong dugc liéu (da
trr am) dem chiét (g).

2.4. Pinh tinh mét sé hep chat tw
nhién

Phuong phap dinh tinh duoc thyuc hién
theo mo ta cua Sofowara et al. (1993) va
Tiwari et al. (2011) va Ciuley c6 cai tién
cua Tran Hung (2014).

2.5. Pinh lweng ham
polyphenol toan phan

lwgng

Nguyén tdc: Xac dinh ham lugng
polyphenol dugc thyc hién theo phuong
phap Folin-Ciocalteu dugc mé ta boi
Feduraev et al. (2019) véi mot s6 hiéu
chinh. Trong thanh phan thudc thir Folin-
Ciocalteu cO6 phic hop phospho-
wolfram-phosphomolybdat. Phic hop
nay sé& bi khir bai cac hop chat polyphenol
tao thanh san pham phan tng c6 mau
xanh duong, hap thu cuc dai & budc song
765 nm. Ham lugng polyphenol cé trong
mau ti 1¢ thuan véi cuong do6 mau.

Tién hanh phan tich: Pha lodng cac
mau cao chiét bang methanol dé dat nong
d6 0,5 mg/mL va dung dich chuan acid
gallic & cac néng do 0; 50; 100; 150; 200
pg/mL. Hat 0,1 mL thé tich mau can xac
dinh (mau chuan acid gallic hoic mau
thir) cho vao binh dinh mac 10 mL. O
mau trang, thay mau bang nudc cat.
Thém vao 0,3 mL thubc tht Folin-
Ciocalteu 0,2 M. Lic déu, u tdi trong 10
phat. Tiép theo thém 6 mL dung dich
Na2COs 6,75%. Lic déu, u toi 30 phdt.
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Do hap thu (Abs) cua dung dich sau phan
ung duoc do ¢ budc song 765 nm ¢ nhiét
d6 phong. Thi nghiém duoc 13p lai 3 lan.
Gia tri Abs duoc ghi nhan va tién hanh vé
duong thang hiéu chuan dé xac dinh ham
lwong polyphenol trong miu cao chiét.
Ham luong polyphenol cua cao chiét
dugc tinh dya trén phuong trinh duong
chuan acid gallic y = ax+b.

2.6. Dinh lwogng ham
flavonoid toan phan

lwgng

Nguyeén tac: Ham lugng flavonoid toan
phan dugc xac dinh bang phuong phéap
tao mau voi AICIs trong méi trudng kiém
duoc mo ta bai Marinova et al. (2005) véi
mat s6 hiéu chinh. Pha lodng cac mau cao
chiét bang methanol dé dat nong do 1
mg/mL va dung dich chuan quercetin ¢
cac nong do 25; 50; 75; 100; 125; 150
pug/mL.

Tién hanh phan tich: HGt 1 mL thé tich
mau can xac dinh (mAu chuan quercetin
hosc mau thir) cho vao binh dinh muc 10
mL. O mau trang, thay mau bang nudc
cat. Thém vao mau véi 4 mL nuéc cat.
Sau d6, thém 0,3 mL NaNO; 10%. Lic
déu, dé yén. Sau 5 phut, cho thém vao 0,3
mL AICl; 10%. Lac déu, dé yén. Sau 6
phut, cho tiép vao 2 mL NaOH 1M va 2,4
mL nuéc cat. Lac déu, dé yén 10 phut. Bo
hap thu (Abs) cta dung dich sau phan tng
dugc do ¢ budc song 510 nm & nhiét do
phong. Thi nghiém duoc lap lai 3 lan. Gia
tri Abs dugc ghi nhan va tién hanh vé
duong thang hiéu chuan dé xac dinh ham
lwong flavonoid trong miu cao chiét.
Ham luong flavonoid cua cao chiét duoc

tinh dua trén phuong trinh duong chuan
quercetin y = ax+b.

2.7. Khao sat hoat tinh khang oxy
héa

2.7.1. Phwong phdp dinh bdt goc tw
do DPPH

Kha niang khang oxy hoa ctia cac mau
cao dugc danh gia thong qua kha ning bat
géc ty do DPPH theo phwong phéap
(Chanda and Dave, 2009). Dung dich
DPPH néng d6 0,6 mM, cac mau cao
chiét hoa tan v&i methanol dé dat nong do
ban dau 2.000 pg/mL, ddi ching duong
acid ascorbic néng do6 10; 20; 30; 40; 50
ng/mL duoc pha lodng bang methanol.
Cac mau tha duoc tién hanh khao sat ' 5
nong do va lap lai 3 lan.

Lan luot cho 0,5 mL dung dich thir véi
5 ndng d6 thir vao 6ng nghiém da c6 san
3 mL MeOH, tiép theo d6 12 0,5 mL dung
dich DPPH 0,6 mM. Déi véi mau doi
chang thi thay dung dich thir bang
MeOH, éng nghiém cua mau tring chi
chira MeOH.

Cécréng nghiém sau khi pha duoc u
trong toi & nhiét d6 phong 30 phut, sau d6
do do hap thu ¢ budc song 517 nm.

Hoat tinh khang oxy hoéa (%) = ((Ac-
Ad)lAc) X100

Trong do:

_Ac: Gia tri hap thu quang pho ciia mau
doi chang;

A Gia tri hap thu quang phé ctiia mau
thir.

Tu két qua tinh duoc va nong do mwﬁu,
tiecn hanh vé phuong trinh duong thang
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tuyén tinh gitra ndng d6 mau thir va hoat
tinh khang oxy héa dé tinh 1Cso. Gia tri
ICso cang thap twong wng vai hoat tinh
khang oxy hda cang cao va nguoc lai.

2.7.2 Khao sat khd nang khang oxy
héa bang phwong phdp khii sat (FRAP-
Ferric ion reducing antioxidant power)

Phuong phap khir sat dya trén nguyén
tac khi c6 sy hién dién caa chat khang oxy
hoa thi KsFe(CN)s s& phan ang voi chat
khdang oxy hoéa tao thanh phtc
KsFe(CN)e. Sau do, KsFe(CN)s tiép tuc
phan ung vo6i  FeCls tao thanh
KFe[Fe(CN)s] phttc nay dugc phat hi¢n &
budc song 700 nm (Vijayalakshmi and
Ruckmani, 2016).

Phuong phap duoc tién hanh theo md
ta cua (Vijayalakshmi and Ruckmani,
2016) va mot sb cai tién nhu sau: Céc
mau cao chiét hoa tan véi nude cat dé dat
nong d6 ban dau 150 pg/mL, cac mau thi
duoc tién hanh khao sat voi 5 nong do,
dbi ching dwong acid ascorbic dat nong
d6 3; 4,5; 6, 7,5; 9 pg/mL. Lan luot lay 1
mL dung dich tht (hoac acid ascorbic) o
mdi nong do lam thir nghiém. DI véi
mau doi chung thi thay dung dich thu
bang nuéc cat. Cho thém 2,5 mL dung
dich dém phosphat pH = 6,6 va 2,5 mL
dung dich KsFe(CN)s 1%. Lac manh, u ¢
50 °C. Sau 20 phat, lam ngudi ¢ nhiét do
phong. Thém tiép 2,5 mL dung dich TCA
10%, danh ly tam 3.000 vong/10 phut.

Tiép theo, hit lay 2,5 mL dung dich
sau ly tam, cho thém 2,5 mL nuéc cat va
0,5 mL dung dich FeCls 1%. Lac déu, u

toi trong 10 phit & nhiét do phong. Do
hap thu (Abs) dugc ghi lai & budc song
700 nm.

Hoat tinh khang oxy héa (%) = ((Ar-
Ac)/At) x100

Trong do:
“Ac: Gié trj hap thu quang pho cua mau
doi chung;
A Gia tri hap thu quang pho cia mau
thu.

Tir két qua tinh duoc va nong do mau,
tién hanh vé phuong trinh duong thang
tuyén tinh gitra ndng d6 mau thir va hoat
tinh khang oxy hoa dé tinh ECso. Gié tri
ECso cang thap twong (ng véi hoat tinh
khang oxy hoa cang cao va nguoc lai. Cac
sb lieu két qua ther nghiém dugc biéu thi
trung binh qua 3 lan do khac nhau.

3. KET QUA VA THAO LUAN

Tir 100 g duoc liéu mdi mau ban dau,
sau khi chiét véi cac dung mdi khao sat
thu dugc cac cao tuong ng c6 hidu suat
chiét va d6 am cua céc cao qua Bang 1.
Két qua cho thiy cac cao chiét c6 do am
nho hon 20% dat tiéu chuan cao dic,
riéng mau cao chiét CG96 dat tiéu chuan
cao khd theo Duoc dién Viét Nam V c6
thé tién hanh thu hoat tinh cua cac mau
cao thir nghiém. Hiéu suat chiét caa dung
mai ethanol 50% la cao nhat va dung moi
ethanol 96% la thap nhat. Bén canh do,
két qua ciing cho thay, 14 chanh khong hat
va chanh tau c6 hiéu suit chiét cao hon so
véi 14 chanh gidy.
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Bang 1. Két qua hiéu suit va do am cao

Mau Khoi lweng cao (g) Pd am cao (%) Higu suat (%)
KH96 26,10 11,72 25,16
KH50 33,69 12,80 32,08
KHH0 32,40 11,45 31,32
CT96 23,53 8,95 23,38
CT50 31,82 10,83 30,39
CTH20 31,62 15,05 29,31
CG96 13,40 4,39 13,91
CG50 28,40 6,55 28,82
CGH.0 23,61 13,42 22,19

*Ch( thich: KH96: Chanh khdng hat chiét véi ethanol 96%; KH50: Chanh khong hat chiét véi
ethanol 50%; KHH,O: Chanh khong hat chiét véi nuéc cat; CT96: Chanh tau chiét véi ethanol
96%; CT50: Chanh tau chiét véi ethanol 50%; CTH.O: Chanh tau chiét véi nuéc cat; CG96:
Chanh giday chiét véi ethanol 96%; CG50: Chanh gidy chiét véi ethanol 50%; CGH.O: Chanh gidy

chiét véi nurée cat.

3.2. Két qua dinh tinh mdt so hep
chat tw nhién

Két qua dinh tinh mot sé hop chat tu
nhién cua cac cao chiét duoc thé hién qua
Bang 2. Nhin chung l4 ciia 3 giéng chanh
chiét vé6i 3 loai dung mdi hau hét déu co
chua polyphenol, flavonoid, saponin,
anthraquinon, cac chat khtr. Riéng mau
CT96 khong c6 saponin va mau CG96

khong c6 anthraquinon. Nghién ctru cua
Al-Namani et al., (2018) cho thay l4
chanh gidy trong & Oman c6 chira céc
nhém hop chat sau; Tannin, steroid,
flavonoid, alkaloid, carbohydrat nhung
protein va saponin khong duoc tim thay.
Su khac biét thanh phan héa hoc nay do
diéu kién tho nhudng, cay gidng va ky
thuat canh tac noi cay phat trién (Rajesh
et al., 2010).

Bang 2. Két qua dinh tinh mat sé hep chat tw nhién

Két qua dinh tinh

Nhom hgp chat KH KH 50 KH CT CT CT CG CG CG
96 H.0 96 50 H.0 96 50 H0
Polyphenol + + + + + + + + +
Flavonoid + + + + + + + + +
Saponin + + + - + + + + +
Anthraquinon + + + + + + - + +
Céc chat khir + + + + + + + + +

*Ch( thich: KH96: Chanh khdng hat chiét véi ethanol 96%; KH50: Chanh khong hat chiét véi
ethanol 50%; KHH,O: Chanh khong hat chiét véi nuée cat; CT96: Chanh tau chiét véi ethanol
96%; CT50: Chanh tau chiét véi ethanol 50%; CTH,O: Chanh tau chiét véi nuéc cat; CG6:
Chanh gidy chiét véi ethanol 96%; CG50: Chanh gidy chiét vsi ethanol 50%; CGH,O: Chanh gidy

chiét véi nueée cat.
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3.3. Két qua khao siat ham lwong
pholyphenol, flavonoid toan phan

Céac hop chit polyphenol va céc hop
chat flavonoid la nhitng thanh phan quan
trong va chiém ty 1¢& cao trong da sb cac
loai thuc vat. Nhitng nhém hop chat nay
da dugc chiing minh co tac dung bao vé
suc khoe cho con nguoi. Vi vay, chi tiéu
nay rat can thiét trong budc dau nghién
ctru cac hoat tinh sinh hoc cua duoc liéu

0.50
0.45
0.40
0.35
0.30
0.25
0.20
0.15
0.10
0.05
0.00

Abs

0.109
0.016

100

0.196

(Manach et al.,
2018).

Ham lugng polyphenol, flavonoid toan
phan cua cac mau cao chiét dugc xac dinh
dwa trén phuong trinh duong chuan acid
gallic va quercetin. Tir do hap thu va néng
dd chit chuan ban dau, tién hanh vé cac
duong tuyén tinh vé su twong quan gitta
ham lugng chat chuan va do hap thu trong
dung dich (Hinh 1 va Hinh 2).

2005; Rasouli et al.,

Acid Gallic

0.363

0.273

y = 0,0017x + 0,0197
R2 = 0,9991

150 200 250

Nong d6 (ng/mL)

Hinh 1. Phwong trinh dwong chuan acid gallic
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uercetin
0.10 Q

0.09 0.077
8'8‘73 0.066
' 0.055

0.06
0.045
£0.06 y = 0,0004x + 0,0228

< 0.04 0.031 R2 =0,9940
0.03
0.02
0.01
0.00
0 25 50 75 100 125 150 175

Nong dé (ng/mL)

0.084

Hinh 2. Phwong trinh dwdng chuan quercetin

Tur phuong trinh dudng chuan cua acid y, xac dinh dugc ham luong polyphenol,
gallic (y = 0,0017x + 0,0197) va flavonoid toan phan c6 trong cac mau cao
quercetin (y = 0,0004x + 0,0228), thay chiét. Két qua duogc thé hién qua Bang 3.
gia tri o hap thu trung binh ciia mau vao

Bang 3. Két qua khao sat ham lwong polyphenol, flavonoid toan phan

MU Ham lwgng polyphenol Ham lwgng flavonoid
(mg GAE/g cao) (mg QE/g cao)
KH96 629,71 + 21,34% 90,19 + 1,04°
KH50 591,25 + 12,80°f 48,40 + 1,78«
KHH20 569,13 + 12,99 27,01 + 4,78°
CT96 927,96 + 13,362 78,60 + 2,15°
CT50 803,96 + 4,89° 35,37 + 2,10%f
CTH20 675,96 + 12,47% 57,06 + 4,00°
CG96 715,79 £ 19,12¢ 151,87 + 10,75?
CG50 607,95 + 8,98°f 20,71+ 2,91f
CGH.0 536,10 + 17,319 40,84 + 2,70%

*Ghi chd: Trong cling mét cét, cac so trung binh theo sau bgi mét hogc nhiing chir cai giong nhau
thi khac biét khong cé y nghia thong ké & mite ¥ nghia 0,05 bang phép thi: Tukey.

KH96: Chanh khong hat chiét véi ethanol 96%; KH50: Chanh khong hat chiét véi ethanol 50%;
KHH,0: Chanh khdng hat chiét véi nuéc cat; CT96: Chanh tau chiét véi ethanol 96%; CT50:
Chanh tau chiét véi ethanol 50%; CTH,O: Chanh tau chiét véi niréc cat; CG96: Chanh gidy chiét
véi ethanol 96%; CG50: Chanh gidy chiét vsi ethanol 50%; CGH,O: Chanh gidy chiét véi nudée
cat.
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Ham Iugng polyphenol toan phan cua
cac mau cao chiét dao dong tir 536, 10 dén
927,96 (mg GAE/g cao). Cac mau cao
chiét trong cling mot loai 14 chanh thi cac
mau cao chiét tir dung mdi ethanol 96%
cho ham lwong polyphenol cao nhit,
trong do la chanh tau c6é ham lugng
polyphenol ndi troi hon hai giéng chanh
con lai, dac biét 1a mau CT96 (927,96 mg
GAE/g cao). Bén canh d6, ham lugng
flavonoid thu duoc trong 3 loai la chanh
khoang 20,71 dén 151,87 (mg QE/g cao).
Tuwong tu polyphenol, ham Ilugng
flavonoid cao nhat cd trong c4c mau chiét
tr dung moi ethanol 96%, xét cung mot
loai 14 chanh. Tuy nhién, flavonoid cua
cac cao chiét tir chanh gidy va chanh
khong hat thu duoc nhiéu hon khi so v&i
chanh tau, néi bat 1a CG96 (151,87 mg

QE/g cao) va KH96 (90,19 mg QE/g
cao).

Cac nghién curu trén thé gisi, phan 16n
chi tap trung trén tinh dau 14 chanh, riéng
cd Al-Namani et al. (2018) da xac dinh
dugc ham lugng ham luong polyphenol
(96,55-322,57 ug GAE/mg cao) va ham
lugng flavonoid (41,38-64,2 ng QE/mg
cao) la chanh giay trong & 2 viing thugc
Oman (Mot qudc gia thudc Trung Pong)
bang phwong phap chiét ndng véi dung
mOi ethanol 95%.

3.4. Két qua danh gia hoat tinh
khang oxy hoa

Két qua hoat tinh khang oxy hoa cua
cac mau cao chiét dugc thé hién qua Bang
4.

Bang 4. Kha ning khang oxy héa ctia cac miu cao

M4u cao chiét DPPH FRAP
1Cs0 (Ug/mL) ECso (ug/mL)

KH96 98,72 + 0,57¢ 2,23 +0,04°
KH50 168,66 + 0,24" 1,10 £ 0,07°¢
KHH:0 174,98 + 0,69 1,06 + 0,05¢
CT96 69,76 + 0,41° 1,48 + 0,024
CT50 80,66 + 0,67°¢ 0,78 + 0,06°
CTH,0 79,11 £ 0,21¢ 0,68 +0,04°
CG96 113,60 £ 0,27¢ 2,37 0,049
CG50 126,50 + 0,33f 1,95 + 0,02f
CGH,0 157,73 £ 0,659 1,72 +0,05¢
Acid ascorbic 3,30 £ 0,012 0,21 £ 0,012

*Ghi chu: Trong cung mgt cgt, cac s6 trung binh theo sau bai mgt hogc nhifng chi cai giong nhau
thi kh&c biét khdng co y nghia thong ké o mire y nghia 0,05 bang phép thu: Tukey.

KH96: Chanh khong hat chiét véi ethanol 96%; KH50: Chanh khong hat chiét véi ethanol 50%;
KHH,0: Chanh khdng hat chiét véi nuwéc cat; CT96: Chanh tau chiét véi ethanol 96%; CT50:
Chanh tau chiét véi ethanol 50%; CTH,O: Chanh tau chiét véi nuéc cat; CG96: Chanh gidy chiét
véi ethanol 96%; CG50: Chanh gidy chiét véi ethanol 50%; CGH,O: Chanh gidy chiét vdi nurdc

cat.
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Cac mau cao chiét déu thé hién hoat
tinh khang oxy hoa ¢ ca 2 phuong phap.
Trong d6 cac mau cao chiét tir chanh tau
c6 hoat tinh khang oxy hda manh nhat va
mau cao chiét tir chanh gidy 1a yéu nhat.
Kha ning bat gc ty do DPPH va ning
luc khir sit caa cAc mau cao chanh tau
manh nhat CT96, CT50, CTH.O véi gia
tri ICso (DPPH) lan luot 12 69,76; 80,66;
79,11 pg/mL; gia tri ECso (FRAP) lan
lwot 1a 1,48; 1,95; 0,68 pg/mL.

Trong do, vé1 phuong phap DPPH
mau CT96 cé hoat tinh khang oxy hda
manh nhat véi gia tri 1Cso 69,76 pg/mL,
thdp hon ching duong acid ascorbic
khoang 21,1 lan. C4c mau cao chiét tur
dung méi ethanol 96% c6 hoat tinh khang
oxy héa manh hon dung ethanol 50% va
nudc cat. Két qua co sy twong dong véi
nghién ctu cua Sun et al. (2015) vé anh
huong cua dung méi ethanol/nude dén
dic tinh chéng oxy hoa cua keo ong Bic
Kinh. Theo nghién ctu cua Loizzo et al.
(2012) mau cao chiét methanol tir 14
chanh gidy véi gia tri ICso (75,4 pg/mL)
nén c6 hoat tinh khang oxy hoéa thip hon
mau cao CT96 nhung cao hon cic mau
cao chiét tir chanh gidy cua dé tai.

’Ké't quéa khao sat niang luc khir sat cho
thay, mau CTH,O c6 hoat tinh khang oxy

héa manh nhéat voi gia tri ECso 0,68
pg/mL, thip hon chimg duong acid
ascorbic khoang 3,2 1an. Mau cao KH96,
CG96 co gia tri ECso (2,23; 2,37 pg/mL)
khac biét khdng y nghia thong ké & mic
y nghia 0,05 va déu co hoat tinh khang
oxy hda yéu nhat, yéu hon mau CTH,0O
khoang 3,4 lan. Theo nghién cau cua
Zeghad et al. (2019) vé hoat tinh khang
oxy hoa cua cao chiét tir trai nho (Vitis
vinifera), trai lyu (Punica granatum), trai
cam (Citrus aurantium), xuong rong
Nopal (Opuntia ficus-indica) véi dung
moi methanol 70% c6 gia tri ECso lan
lwgc 120,98; 2,61; 3,82; 8,04 mg/mL. Két
qua nay cho thay hoat tinh khang oxy hoa
ctia mau cao trén thap hon két qua nghién
clru cua dé tai.

Su twong quan giita ham lwong
polyphenol, flavonoid va hoat tinh
khang oxy hoa cuaa tirng loai 14 chanh

Két qua so sanh twong quan giira ham
luong polyphenol, flavonoid va hoat tinh
khang oxy hoa véi 2 phuong phap
(DPPH, FRAP) cua ting loai 1& chanh
trong nghién ctu qua phan tich thong ké
Pearson correlation duoc trinh bay qua
cac Bang 5, Bang 6, Bang 7.

Bang 5. Twong quan giira polyphenol, flavonoid va kha ning khang oxy héa ctia cac

mau cao chiét tir la chanh khong hat

Polyphenol Flavonoid ICso DPPH ECso FRAP
Polyphenol 1 0,796* -0,807** 0,763*
Flavonoid -0,960** 0,948**
ICso DPPH 1 -0,994**
ECso FRAP 1

Ghi chu: * Tuong quan co y nghia o muc 0,05; ** Tuong quan co y nghia o muc 0,01

247



Tap chi Nghién ctru khoa hoc va Phat trién kinh té Truong Pai hoc Tay D6 S6 12 - 2021

Bang 6. Twong quan giira polyphenol, flavonoid va kha nang khang oxy héa cia cac

mau cao chiét tir 1a chanh tau

Polyphenol Flavonoid 1Cs0 DPPH ECso FRAP
Polyphenol 1 0,480 -0,783* 0,905**
Flavonoid -0,902** 0,789*
ICso DPPH 1 -0,961**
ECso FRAP 1

Ghi chu: * Tuong quan co y nghia ¢ muec 0,05; ** Tuong quan co y nghia ¢ muc 0,01

Bing 7. Twong quan giira polyphenol, flavonoid va kha ning khang oxy héa ciia cac

mau cao chiét tir 1 chanh gidy

Polyphenol Flavonoid 1Cso DPPH ECs) FRAP
Polyphenol 1 0,835** -0,921** 0,989**
Flavonoid -0,615 0,872**
ICs0o DPPH 1 -0,908**
ECso FRAP 1

Ghi chu: ** Twong quan co y nghia ¢ muc 0,01

Nhin chung, két qua tir Bang 5 dén
Bang 7 cho thay sy twong quan thuan
gita hai dai lugng polyphenol va
flavonoid cuia cac mau cao chiét tir 14 cua
3 giéng chanh dugc khao sat. Dac biét, ¢
nhitng mau cao chiét tir 14 chanh giy c6
su twong quan thuan vai hé s6 twong quan
(r =0,835) & murc y nghia 0,01 (Bang 7);
va cac mau cao chiét tir 14 chanh khong
hat véi hé s6 tuong (r = 0,796) & muc y
nghia 0,05 (Bang 5).

Két qua con cho thiy, ham lugng
polyphenol, flavonoid va giad tri ICso
DPPH cutia cac mau cao chiét co sy tuong
quan nghich. Nghia 1a ham lugng
polyphenol, flavonoid cang cao thi gia tri
ICs0 cang nho nén kha nang bat goc tu do
DPPH cang manh. Trong d6, ham lugng
polyphenol va ICso DPPH cua cao chiét
chanh khéng hat, chanh tau, chanh gidy
déu co sy twong quan nghich véi hé sé

twong quan cao & muc y nghia 0,01; riéng
cao chiét ciia chanh tau c6 mirc y nghia ¢
0,05. Nguoc lai, ham lugng flavonoid va
ICso DPPH cua cao chiét chanh khong hat
va chanh tau déu c6 su twong quan nghich
Vvéi hé sb twong quan cao & mirc y nghia
0,01.

TOm lai, ham lugng polyphenol va
ham luong flavonoid c6 sy tuong quan
thuan véi nhau. Bén canh do, 2 gia tri
ham lugng polyphenol va flavonoid ciing
thé hién su twong quan nghich vai ICso
DPPH. Diéu nay c6 nghia 1a ham luong
polyphenol va flavonoid trong cac mau
cao chiét anh huong truc tiép dén kha
ning khing oxy héa ctia cac mAu cao
chiét. Nghién ctu cua Kiselova et al.
(2006), khao sat su twong quan gitra hoat
tinh khdng oxy héa va ham luong
polyphenol cua 23 loai duoc liéu khac
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nhau ciing da cho thay hé sé twong quan
thuan gitra 2 dai lugng nay (r = 0,92).

4. KET LUAN

Két qua nghién ciu cho thay 1a chanh
c6 chira mot lwong dang ké polyphenol va
flavonoid. Trong d6, cac mau cao chiét tir
ethanol 96% cho ham lugng polyphenol,
flavonoid cao nhat. L4 chanh tau c6 ham
lugng polyphenol chiém wu thé va ham
lugng flavonoid cao hon 1a chanh khéng
hat va chanh gidy. Cac mau cao déu thé
hién kha nang khang oxy hoa qua ca hai
phuong phap thir nghiém, dac biét la cac
mau cao chiét ethanol 96% tir chanh tau.
Nhu vay, tir cac két qua nghién cho thy,
dung mai ethanol 96% la dung mdi phu
hop hon 2 dung méi con lai dé chiét xuat
nhém hop chat polyphenol, flavonoid
toan phan ciing nhu khao sat kha ning
khang oxy hoa cua cac cao chiét tir 14
chanh.
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ABSTRACT

The study aimed to evaluate the contents of total polyphenols, flavonoids, and the antioxidant
activity of leaf extracts of three lime varieties: Citrus latifolia Tanaka, Citrus limonia Osbeck,
and Citrus aurantifolia. Ethanol 96%, 50%, and distilled water were used as solvents. Four
methods of Folin-Ciocalteu, AICI3 colorimetric, DPPH (2,2-diphenyl-1-1picrylhydrazyl),
and FRAP (Ferric ion reducing antioxidant power) were applied. Results showed that there
was the presence of polyphenols, flavonoids, saponins, anthraquinones, and reducing
compounds in the extracts. The highest polyphenol content was found in the 96% ethanol
extract of Citrus limonia; the highest flavonoid content was found in the 96% ethanol extract
of Citrus aurantifolia. The strongest antioxidant activity in the 96% ethanolic extract of
Citrus limonia (in DPPH) was determined, in addition, the strongest antioxidant activity in
the water extract of this lime variety (in FRAP) was recorded.

Keywords: Antioxidant activity, flavonoid, lime leaf, polyphenol
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