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TOM TAT

Nghién cizu nham déanh gid ham heong hogt chat polyphenol va flavonoid toan phan ¢ cac
giai dogn phét trién cia 14 bang (Terminalia catappa L.), thdng qua mau sac theo ting giai
doan truéng thanh cua 4. Nghién ciru dwroc thuc hién trén cac mau cao chiét tir 14 bang
bao gom ld trieong thanh (1 xanh) va ld gia (I vang va dé). C&c khdo sdt dwroc thuc hién
lan lwot bang cac thudc thir dinh tinh, phirong phdp Folin-Ciocalteu va phiong phdp tao
mau aluminium chloride. Ethanol ¢ néng dé 50% va 96% dwoc sir dung dé chiét xuat
polyphenol va flavonoid tr la. Két qua cho thdy, si dung dung méi ethanol 50% chiét xudt
dioC tong ham lwong polyphenol va flavonoid nhiéu hon ¢ cd 3 logi ld; trong d6, ld bang
xanh cho két qud dinh lirong cao nhdt. Ngoai ra, quéa trinh khdo sat hoa thuc vdt con xac
dinh dwoc mét sé nhém hop chdt nhuw tannin, saponin, triterpenoid va cdc hop chat khi
trong cac mau cao chiét.

Tar khoa: Flavonoid, la bang xanh, polyphenol, Terminalia catappa (L.)

Trich din: Ha Piang Huy, Lam Vin Tinh va Huynh Ngoc Trung Dung, 2021. Ham luong
polyphenol va flavonoid toan phan trong 14 bang (Terminalia catappa L.) ¢ cac
giai doan phat trién cia 1a. Tap chi Nghién ctru khoa hoc va Phat trién kinh té
Truong Pai hoc Tay Do6. 12: 252-263.

“Ths. Hupnh Ngoc Trung Dung — Gidng vién Khoa Dwoc & Piéu Dudong, Trieong Pai hoc Tdy Do
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1. GIOI THIEU

Polyphenol la mot trong nhirtng nhém
hop chat chuyén hda thi cap Ion trong
thuc vat, s¢ hitu nhirng hoat tinh co loi
cho suc khoe. Hién nay c6 hon 8.000
hop chat polyphenol khac nhau duoc tim
thdy trong cac loai dugc liéu, trong do
flavonoid chinh 1a nhém hop chat 16n
nhat va phd bién nhit caa polyphenol
(Kabera et al., 2014). Polyphenol va
flavonoid hoat dong nhu mot hé thong
khang oxy hoa, khir géc tu do tha cap
trong md thyc vat vd cung hiéu qua
(Miccadei et al., 2008; McCullough et
al., 2012; Rasouli et al., 2018). Do do,
viéc tim kiém céc ngudn duoc liéu mang
nhiéu hoat chat khar gbc tu do 12 mot xu
hudng pho bién.

Cay bang (Terminalia catappa L.) la
moét trong nhitng d6i tuwong gan day
dugc c&c nha nghién ctu quan tam, day
la mot loai cay nhiét dgi, c6 ngudn géc
tir Nam A, moc tu nhién ¢ ven ring va
ca & nhitng noi dat kho can, soi da, cay
con duogc trong & cac khu d6 thi, ven
duong, dinh chua, truong hoc... dé lam
canh va lay bong mat (& Huy Bich va
ctv., 2006). Bang la loai cay nira rung la,
l4 rung tir tir va duoc thay thé ngay bai
nhitng tan 14 mai. Khi vé gia 14 s&
chuyén dan sang mau vang nau hoic
hong do truéc khi rung di, 1a thuong
rung 2 dot/ nam (dot mét tir thang 1-3 va
dot hai tu thang 7-9) (Marjenah and
Putri, 2017). Theo Schaefer and
Wilkinson (2004), khi di¢p luc ding
hoat dong, 14 s& chuyén ve mau Sic
hguyén thuy la nau vang néu khong co
sy tong hop nhanh chong sic t6

anthocyanin trong khéng bao 4 gia, lam
cho 14 chuyén dan sang mau do; Su khac
biét trong viéc san xuit anthocyanin
phan &nh né luc giit lai lugng chat dinh
dudng ma 14 da tdng hop duoc, sic té
nay con c6 kha niang bao vé té bao khoi
anh huong cua tia cuc tim va giam su
thu hat caa cac loai cén trung gay hai.

Nhiéu nghién ctu trén thé gioi da
chang minh vé vai tro khir géc tu do
cling nhu nhirng hoat tinh sinh hoc khac
cua cac chiét xuat tir 14 bang nhu: Bao
vé gan, chéng ung thu, ha duong huyét,
khang viém, khang khuan... (Lin et al.,
1997; Chyau et al., 2002; Ko et al.,
2003; Ahmed et al., 2005; Chyau et al.,
2006; Chu et al., 2007; Anam et al.,
2009; Neelavathi et al., 2012).

O Viét Nam, 14 bang dugc su dung
cha yéu trong y hoc ¢ truyen ding dé
chira cam sét, ra mo hoi, té thap, ly, tri
ghé, sau rang; ngoai ra, 14 con duogc
ding thay thé cho thudc khang sinh dé
tri cac loai vi khuan va nam trén ca canh
(V6 Thi Thanh Kiéu, 2016). Tuy nhién,
hién nay cac cong bd khoa hoc vé hoat
chat va hoat tinh sinh hoc cua la bang
con kha han ché; Bic biét 1a danh gia
ham lugng hoat chit theo do truong
thanh cua la. Vi thé, qua khao sét thanh
phan hoa thuc vat, ham luong
polyphenol va flavonoid toan phan trén
3 loai 1 bang (xanh, vang, do) ¢ nghién
ctru ndy nham lam tién dé cho viéc lua
chon céc loai 14 t6i wu nhat cho nhitng
nghién ctu vé hoat tinh sinh hoc tiép
theo, cling nhu phat trién cac san pham
ng dung tir 14 bang, 1am phong pht hon
nguon duoc lidu tiém ning ¢ nudc ta.
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2. PHUONG TIEN VA PHUONG
PHAP

2.1. Nguyén li¢u nghién ctru

La bang (xanh, vang, do) dugc thu hai
& quan Cai Ring, TP. Can Tho tir thang
8-9 nam 2020. Nguyén liéu duogc rua
sach, dé rdo, sy khd & 50 °C, sau do6
duoc xay nho va bao quan ¢ nhiét do
phong.

2.2. Phwong phap nghién ciru
2.2.1. Héa chit

- Dung mdi chiét xuat: Ethanol 50%
va 96% (Chemsol).

- Pinh tinh cac hop chat trong cac
mau cao chiét: H.0, FeClz 5%, hdn hop
gelatin-NaCl, bot Mg, HCl dam dac,
chloroform, H2SO4 dam dac, aceton, cac
loai thubc thir pha ché tai phong thi
nghiém gom: Mayer, Dragendoff,
Bouchardat, Baljet, Keller, Kiliani,
Fehling A, Fehling B.

- Khao sat ham lugng polyphenol va
flavonoid trong c4c mau cao chiét:
Methanol  (Xilong), Folin-Ciocalteu
(Merck), acid gallic (Sigma), quercetin
(Sigma), H20, Na:COs 6,75%, AICls
10%, NaNO, 10%, NaOH 1M.

2.2.2. Phwong phdp xdc dinh dj am
dwoc li¢u va cao chiét

Ap dung phuong phap mat khoi luong
do lam kho, dung can phan tich do am

MB27 Ohaus. Trai mot I6p duoc ligu da
duoc xay nhuyén 1én dia nhém cua can
(khoang 1,5 g). Vén hanh can, ghi nhéan
d6 am. Tién hanh 3 1an trén cing 1 mau
duoc liéu, l1ay két qua trung binh (46 am
khéng qua 13%, theo phu luc 9.6 cua
DDVN V). b6 am cao chiét dugc xéac
dinh bang phuong phap tuwong tu, tién
hanh do 3 1an trén cing 1 mau (mdi lan
0,5 g), lay két qua trung binh (d0 am
khéng qua 20%, theo Phu luc 1.1 cua
DDVN V).

2.2.3. Phwong phdp chiét xuit cao
toan phan

Phuong phap chiét xuit dugc tham
khao dya theo tai lieu cua Nguyén Kim
Phi Phung (2007): Cac mau nguyén liéu
duogc chiét kiét theo phuong phap ngam
lanh c6 hd tro siéu am, 100 g (mdi mau)
dugc ngdm vai 1.000 mL ethanol 96%
va ethanol 50% trong 30 phdt, roi tién
hanh xtr Iy mau véi séng siéu am trong
30 phat. Sau dé, loc, thu dich chiét. Cho
tiép dung moi chiét vao ba, lap lai céc
budc trén cho dén khi nhé dich loc Ién
lame kinh khdng con thay vét. Co quay
dich chiét dudi 4p suat giam ¢ 50 °C, ¢
dén khi @6 4m cao < 20% (tiéu chuan
cao dic, Duoc dién Viét Nam V), trong
qua trinh c6 thuong xuyén khuay tron dé
thé chat cao duoc déng nhat. Két qua
chiét xuit thu dugc 6 mau cao toan
phan, duoc ky hiéu nhu trong Bang 1.
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Bang 1. Bang ky hiéu cac mau cao chiét

MAu cao chiét Ky hiéu
Cao chiét tir 14 bang xanh véi ethanol 96% BX96
Cao chiét tir 14 bang xanh vai ethanol 50% BX50
Cao chiét tir 14 bang vang véi ethanol 96% BV96
Cao chiét tir 14 bang vang vai ethanol 50% BV50
Cao chiét tir 14 bang do véi ethanol 96% BD96
Cao chiét tir 14 bang do vai ethanol 50% BD50

2.2.4. Hi¢u sudt chiét cao

Hiéu suat chiét cua cac mau cao duoc
xac dinh theo cong thuc:

Mcao chiét

x 100

Mdugc licu

H (%) =
Trong do:
H: Hiéu sut chiét (%)

- Mezo: Khbi lugng cao chiét (da trur
am) sau khi c6 dudi dung moi (g)

Mauoc tiew: Khdi lwong mau duogc liéu
(da trir am) (g)

2.2.5. Dinh tinh cic hgp chit t
nhién trong cao toan phdan

Phuong phap dinh tinh dugc thuc
hién theo mé ta cua Ciuley c6 cai tién
cia Tran Hung (2014) va Yadav et al.
(2014). Cac mau cao chiét dugc thuc
hién & néng do 10 mg/mL, duoc dinh
tinh véi cac hda chat va thudc thir co san
& phong thi nghiém.

2.2.6. Xdc dinh ham lwong
polyphenol toan phan

Polyphenol toan phan dugc xac dinh
theo phuong phap Folin-Ciocalteu duoc
mo ta baoi Feduraev et al. (2019) vai mot

s6 hiéu chinh. Trong thanh phan thudc
thae  Folin-Ciocalteu ¢6 phuc hop
phospho-wolfram-phosphomolybdat  bi
khir bai cac hop chat polyphenol tao
thanh san pham phan tng c6 mau xanh
duong, hap thu cuc dai ¢ budc séng 765
nm. Ham luong polyphenol c6 trong
mau ti Ié thuan véi cuong do6 mau.

Pha lodng c4c mau cao chiét bing
methanol dé dat néng d6 0,5 mg/mL va
dung dich chuan acid gallic ¢ cac néng
do 50, 100, 150, 200, 250 pg/mL. Hut
0,1 mL thé tich miu can xac dinh (mau
chuan acid gallic hoic mau thir) cho vao
binh dinh mic 10 mL. G mau tring, thay
mau bang nudc cat. Thém vao 0,3 mL
thudc thtr Folin-Ciocalteu 0,2 M. Lic
déu, 1 téi trong 10 phut. Tiép theo thém
6 mL dung dich Na,COsz 6,75%. Lic
déu, u tdi 30 phut. Do hap thu (Abs) cua
dung dich sau phan trng dugc do & budc
song 765 nm ¢ nhiét do phong. Thi
nghiém duoc lp lai 3 lan. Gié tri Abs
dugc ghi nhan va tién hanh vé duong
thang hiéu chuan dé xac dinh ham luong
polyphenol trong miu cao chiét. Ham
lugng polyphenol ciia cac mau cao duoc
tinh dua trén phuong trinh duong chuan
acid gallic y = ax+b va cbng thuc:
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pP= 10 x H

mx1073

Trong do:
P: Ham luong polyphenol toan phan
a: Gia tri x tir duong chun acid gallic

m: Khi luong cao chiét c6 trong thé
tich mau

H: Hiéu suét chiét cao

2.2.7. Xdc dinh ham lugng flavonoid
toan phan

Ham luong flavonoid toan phan dugc
xéac dinh bang phuong phép tao mau Véi
AICIl3 trong méi trudng kiém duoc md ta
bai Marinova et al. (2005) voi mot sé
hiéu chinh. Pha loang cac mAu cao chiét
bang methanol dé dat nong do 1 mg/mL
va dung dich chuan quercetin & cac nong
d6 25, 75, 125, 175 pg/mL.

Hat 1 mL thé tich mau can xac dinh
(mAu chuan quercetin hoic mau thir) cho
vao binh dinh mac 10 mL. G mau trang,
thay mau bang nudc cat. Thém vao mau
véi 4 mL nuéc cat. Sau do, thém 0,3 mL
NaNO, 10%. Lic déu, dé yén. Sau 5
phat, cho thém vao 0,3 mL AIClz 10%.
Lic déu, dé yén. Sau 6 phdt, cho tiép
vao 2 mL NaOH IM va 2,4 mL nudc
cat. Lac déu, dé yén 10 phut. Do hap thu
(Abs) cua dung dich sau phan ing dugc
do & budc séng 510 nm & nhiét do
phong. Thi nghiém duogc lap lai 3 lan.
Gia tri Abs dugc ghi nhan va tién hanh
vé duong thang hiéu chuan dé xac dinh

ham luong flavonoid trong mau cao
chiét. Ham luong flavonoid cua cac mau
cao duoc tinh dua trén phuong trinh
duong chuan quercetin y = ax+b va cong
thuec:

C

F= x H

mx 1073

Trong do:
F: Ham luong flavonoid toan phan
c: Gia tri x tir dudng chuan quercetin

m: Khéi luong cao chiét c6 trong thé
tich mau

H: Hiéu sut chiét cao
3. KET QUA VA THAO LUAN

Do am ¢ 6 mau cao thir nghiém déu
dat thap hon 20%, phu hop Véi tiéu
chuan cao dic theo DDVN V. Két qua
dd 4m va hiéu suat chiét cua cac mau
dugc thé hién ¢ Bang 2. Nhin chung, Véi
100 g duoc liéu khd trén cung mét loai
dung mai, hiéu suét chiét tir cao 4 xanh
1a tot nhat, 2 mau BX96 va BX50 lan
luot c6 két qua la 37,96% va 27,96%. O
cac mau con lai, cao 14 do cho hiéu suit
t6t hon cao 14 vang. Dung mdi ethanol
50% cho két qua chiét cao hon ethanol
96%, diac biét la mau la bang xanh.
Nghién ctu cua Raphaél et al. (2019) vé
anh huong cua d6 phan cuyc dung moi
lén hiéu suat chiét ciing chi ra diéu
tuwong tu, khi hén hgp dung méi ethanol-
nuéc (1:1) ¢b hiéu suat cao hon 2,4 1an.
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Bang 2. Két qua dd 4m cao chiét va hiéu suit chiét cao

MAu cao chiét

P) am cao chiét (%)  Hiéu suat chiét (%)

BX96
BX50
BV96
BV50
BDb96
BD50

12,32
11,05
16,14
8,10
14,67
14,16

27,96
37,96
21,33
30,30
23,02
33,48

*Cha thich

BX96: La bang xanh chiét véi ethanol 96%; BX50: L4 bang xanh chiét véi ethanol 50%; BV96: L4
bang vang chiet véi ethanol 96%; BV50: La bang vang chiet véi ethanol 50%; BD96: La bang do
chiét vai ethanol 96%; BD50: La bang do chiét véi ethanol 50%

3.1. Két qua dinh tinh cac hop chat

tw nhién trong cao toan phan

Khao sat so bd hda thuc vat nham xac
dinh lai cac nhom hop chat chiét duoc
trong cac mau cao thur nghiém. Két qua

thé hién & Bang 3 cho thay, trén ca 6
mau déu c6 cac nhom hop chat nhu:
Polyphenol, tannin, flavonoid, saponin,
triterpenoid va cac chat khur.

Bang 3. Két qua dinh tinh cac hep chit tw nhién trong cac miu cao chiét

BX96 BX50 BV96 BV50 BD96 BD50
Polyphenol + + + + + +
Tannin + + + + + +
Flavonoid + + + + + +
Saponin + + + + + +
Triterpenoid + + + + + +
Céc chat khir + + + + + +
*Chu thich

(+) duong tinh

BX96: L& bang xanh chiét vsi ethanol 96%; BX50: L& bang xanh chiét vsi ethanol 50%; BV96: L&
bang vang chiet véi ethanol 96%; BV50: La bang vang chiet véi ethanol 50%; BP96: La bang do
chiét véi ethanol 96%; BDS50: La bang do chiét véi ethanol 50%

3.2 Xac dinh ham luwgng polyphenol

va flavonoid toan phan

Ham luong polyphenol toan phan
(TPC) va flavonoid toan phan (TFC) véi
chat chuan twong ung la acid gallic va

quercetin. Cac chat chuan & cac nong do
khao sat s& cho d6 hip thu (Abs) twong
g, tr d6 vé duoc phuong trinh tuyén
tinh cua chat chuan acid galic va
quercetin, duogc thé hién & Hinh 1 va
Hinh 2.
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Acid gallic

0,50 0.,4667

0.25 - 0,1963

Abs

y =0.0018x+0,0163
R*=0,9984

0 50 100 150 200 250 300
Néng d6 (ug/mL)

Hinh 1. Pd thi dwong chuan acid gallic

0.14 - Quercetin 0.1330

0,12 -

0,08 -

0,0580

Abs

y =0.0007x+0,0016

0,06
R*=0,9981

0,04

0,02

0,00

0 50 160 150 200
Nong d6 (ng/mL)

Hinh 2. P thi dwong chuan Quercetin

Thay gia tri Abs trung binh sau 3 lan chiét. Dya vao hiéu suét tinh duoc tong
do cia mdi mau vao vy, tinh dugc ham  ham lugng c6 trong dugc lieu kho, két
lwgng TPC va TFC trong c&c mau cao qua duoc thé hién & Bang 4.
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Bang 4. Ham lwong polyphenol va flavonoid toan phan

MAau TPC (mg GAE/g dwoc ligu khd)  TFC (mg QE/g duoc ligu kho)
BX96 1.128,00 + 4,98¢ 34,68 + 0,321
BX50 1.709,75 + 1,992 67,64 + 2,232
BV96 1.018,97 + 3,81¢ 23,72 + 0,14¢
BV50 1.220,11 + 4,16° 39,74 £ 0,73°
BD96 933,71 + 3,19f 34,52 + 1,08¢
BD50 1.262,68 + 1,73° 49,37 + 1,60°
*Ch( thich

Trong cling mét cét, cac so trung binh theo sau béi mét hodc nhiing chiz cai giong nhau thi khac
biét khéng c6 y nghia thong ké ¢ mire y nghia 0,05 bang phép thir Tukey.

BX96: L& bang xanh chiét véi ethanol 96%; BX50: L4 bang xanh chiét véi ethanol 50%; BV96: La
bang vang chiét véi ethanol 96%; BV50: L4 bang vang chiét véi ethanol 50%; BP96: Ld bang do
chiét véi ethanol 96%; BP50: La bang do chiét véi ethanol 50%

Hau hét cac mau cao dugc chiét xuat
bang dung mdi ethanol 50% cho ham
lugng TPC va TFC cao hon so védi cac
mau dugc chiét bang ethanol 96%.
Nghién ctu truée d6 cua Annegowda et
al. (2010) va Kartikasari et al. (2018)
déu st dung phuong phap siéu am dé
chiét xuat polyphenol nhung bang
ethanol & 2 nong do khéac nhau, lan luot
la ethanol 99,5% va 50%; két qua ham
lugng polyphenol trong nghién ctu cua
Kartikasari et al. (2018) cao hon gap
17,78 lan. Piéu nay chang to do phan
cuc dung mdi cang cao thi cang chiét
duogc nhiéu hop chéat polyphenol hon.
Theo Medina-Torres et al. (2017), dung
moi hitu co tinh khiét nhu cdn cao do co
thé 1am bién tinh protein & thanh té bao,
gay khé khian cho viéc khuéch tan céc
hop chat vao trong dung mdi, hdn hop
dung mdi con-nudce sé thich hop hon cho
viéc chiét xuat, ca nhitng hop chat phan
cuc 1an khong phan cuc.

Két qua tir Bang 4 ciing chi ra su vuot
troi vé ham luong TPC va TFC cua 2
mau cao la bang xanh khi so véi céac
mau chiét trén cung loai dung méi.
Trong d6, mau BX50 c6 ham lwgng TPC
va TFC cao nhat, gap khoang 1,3 lan so
v6i cac mau con lai. Diéu nay cho thay,
4 & giai doan truong thanh co su trao
d6i chat manh mé& nham tong hop nén
nhiéu hoat chat va s& giam khi 14 gia di.
Két qua nay phu hop véi nghién ctu cia
Wang et al. (2000) trén 14 cdy mam xoi
va dau tay khi ham lugng polyphenol
trén 14 trudng thanh ludn cao hon 14 gia,
cao hon khoang 1,7 lan.

Nhin chung 1a d6 cho két qua dinh
luong cao hon so véi 14 vang. Rat ¢ thé,
sic to anthocyanin quy dinh vé& mau do
cua la 1a mot trong nhiing yéu té anh
huong dén két qua. Anthocyanin dai
dugc nhic dén vé kha ning khang oxy
hoa, bao vé cac md té bao 14 khai tia cuc
tim va dac biét 1 kha nang tai hap thu va
gitt lai chat dinh dudng trong la cay
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(Holton and Cornish, 1995; Schaefer and
Wilkinson, 2004; Siddigi et al., 2011).
Diéu nay giai thich phan nao vi sao ham
lugng TPC va TFC trong cac mau 14 do
lai cao hon la vang.

So sanh sy twong quan gitta ham
luong TPC va TFC cua cic mau cao
chiét dugc phan tich bang phép so sanh
Pearson cho thdy, ham lugng TPC va
TFC tuwong quan thuan c6 y nghia thong
ké & muc y nghia 0,01 véi r = 0,927,
twong dong Vvoi  nghién ctu cua
Annegowda et al. (2010).

Mt khac, két qua khao sat ham luong
polyphenol trong nghién ciru nay tét hon
cac khao sat cua Annegowda et al.
(2010) va Kartikasari et al. (2018) trén
loai Terminalia catappa (L.) & Malaysia
va Indonesia. Diéu nay cho thay, thd
nhudng cd thé 1a yéu té quan trong anh
huéng dén ham lugng TPC, TFC va céc
hoat chat khac trong cay (Zhang et al.,
2018).

4. KET LUAN

Sir dung hon hop dung mdi ethanol-
nuée (1:1) lam ting sy khuéch tan hoat
chat vao dung mdi chiét. Cao chiét tir 14
bang xanh c¢6 chta ham lugng
polyphenol va flavonoid toan phan cao
hon so vaéi céc loai 14 bang gia (& vang
va d6). Ngoai ra, mot s6 nhom hop chat
nhu tannin, saponin, triterpenoid va céac
hop chat kha trong cac mau cao chiét
cling dugc xac dinh. Két qua 1a co so
cho viéc danh gi4 tiém ning cua 14 bang
cho nhitng khao sét vé hoat tinh sinh hoc
tiép theo cling nhu viéc diéu ché cao

phan doan va cac thuc pham chiic ning
tir 1a bang.
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ABSTRACT

This study aimed to determine the total contents of polyphenols and flavonoids in the
Terminalia catappa leaves in different stages of maturity through leaf color. Our study was
conducted on extracted samples from mature leaves (green leaves) and old leaves (yellow
and red leaves). Phytochemical qualitative reagents, Folin-Ciocalteu assay, and aluminium
chloride colorimetric method were applied. Total polyphenols and flavonoids
from T. catappa leaves were extracted by 50% and 96% ethanol. The results revealed that
total polyphenol, flavonoid contents in 50% ethanolic extracts were higher than those in
96% ethanol extracts. The highest contents of total polyphenol, flavonoid were found in
green leaf extracts. In addition, the phytochemical screening was identified the presence of
tannins, saponins, triterpenoids, and reducing compounds in the leaves.

Keywords: Flavonoids, green leaves, polyphenol, Terminalia catappa (L.)
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