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NGHIEN CUU ANH HUONG CUA NONG PO ETH-
ANOL VA TY LE DUNG MOI/NGUYEN LIEU DEN
HAM LUONG CAC HOP CHAT SINH HOC, CHAT
MAU VA KHA NANG CHONG OXY HOA CUA DICH
TRICH LY TU HON HOP NGAI BUN/NGHE/SA

Nguyén Duy Tan!

Nghién ctru duoc thue hién nham khao sat anh hudng cua ndng do ethanol (0, 40, 60 va 80%)
va ty 16 dung méi/nguyén liéu (15/1, 20/1, 25/1 va 30/1 mL/g) dén ham luong cac hop chat
sinh hoc (phenolic, flavonoid, tannin va cucurmin), chit mau (chlorophyll a, chlorophyll b,
chlorophyll tong va carotenoids) va hoat dong chdng oxy hoa cuia dich trich ly thong qua chi
s6 chong oxy hoa AAI (antioxidant ability index), kha nang khir géc tw do DPPH (2,2-diphe-
nyl-1-picrylhydrazyl) va kha nang khir sit FRAP (ferric reducing antioxidant power). Két qua
nghién ctru cho thiy diéu kién trich ly t6i wu 14 ndng d6 ethanol 80% va ty 1& dung moi/nguyén
liéu 25/1 mL/g. Tai diéu kién trich ly nay, ham lugng phenolic, flavonoid, tannin va curcumin
thu dugc 1an luot 1a 148,63 mgGAE/100 g; 158,98 mgQE/100 g; 77,35 mgTAE/100 g va 20,28
mg/g FW. Ham luong chlorophyll a, chlorophyll b, chlorophyll tong va carotenoids 1a 5,85
mg/100 g; 12,93 mg/100 g; 18,78 mg/100 g va 71,47 mg/100 g FW. Hoat dong chong oxy hoa
cua dich trich tho thong qua cac danh gia AAI, DPPH va FRAP lan luot 1a 1,46; 88,05% va
31,16 uM FeSO4/g.

Tir khoa: Chdt mau, hon hop nguyén liéu ngai bun/nghé/sa,hop chdt sinh hoc,hoat dong
chéng oxy héa, trich ly.

I. PAT VAN PE

Ngai bun co6 tén khoa hoc Boesen-
bergia pandurata (Roxb.) Schitr do6i
khi con duogc goi la Boesenbergia
rotunda (L.) Mansf. va cé tén tiéng
Anh Lesser ginger, Fingerroot hay
Chinese ginger; ho gung Zingibera-
ceas; dugc sir dung nhu phuong thude
truyén théng ¢ cac nudc Pong Nam A
dé trj mot sd bénh nhu da day, miéng,
duong ho hdp va cac bénh ngoai da.

rc ché vi khuan, ndm mdc, nim men,
khang viém va khang ung thu. Ngoai
ra, ngai bun 1a thanh phan gia vi noi
trdi trong nau nudéng moén an cua cac
qudc gia Chau A. Dich trich ly tir ngai
buin ¢6 kha ning @c ché manh enzyme
glucosidase va lipase tuyén tuy vi thé
c6 thé diéu khién muc duong huyét
sau khi an. Trong thanh phan than ré
ngai bun c6 chtra flavonoid va ter-
penoids c6 thé sir dung trong viéc tri

Tinh dau cua ngai bun c6 kha nang

bénh béo phi [1].
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Nghé c6 tén khoa hoc Curcuma
longa, tén tiéng Anh Turmeric thudc
ho ging Zingiberaceae. Thanh phan
chinh cua cu nghé¢ la curcumin la
mot polyphenol tao mau sic cho cu
ngh¢, khong hoa tan trong nudc, ether
nhung hoa tan trong ethanol, dieth-
ylsulfoxide va cac dung moi hiru co
khac. Dich trich ci nghé c6 hoat dong
chéng ung thu, khang khuan va khang
nam, ha thap mtec cholesterol va e
ché su tap trung cua tiéu cau va vi
thé c6 tac dong dén bénh tim mach.
Ngoai ra, nghé con dugc xem la gia
vi vang, dugc su dung nhu la thanh
phan cht yéu ctia cdc mén an vi mau
sdc, mui va vi cua chiung. Nghé cung
duoc su dung trong cac phu’orng thube
truyén thong dé ngin ngira rat nhiéu
bénh nhu da day, gan va cac bénh
truyén nhiém [2].

Sa co6 tén khoa hoc Cymbopogon
citratus (DC) Stapf., tén tiéng Anh
Lemongrass, thuéc ho hoa thao Po-
aceae. Sa dugc st dung nhu théo
dugc vi c6 tic dung khang khuén,
khang ndm, khang chat sinh ung thu,
khang viém, chdng oxy héa bao vé
tim mach, chéng ho, khu trung va
chéng bénh thip khop, tri bénh dai
thao duong, roi loan lipid mau va rdi
loan da day rudt, cam cam, néng sot
va viém phoi. Ngoai ra, sa cling duoc
st dung nhu gia vi tao thém huong va
bao quan trong niu an [3].

Day 1a 3 loai thyc vat c6 tinh dugc
liéu dong vai tro quan trong trong vi¢c
hinh thanh nén gia vi chinh cua nudc
1du bun ca. Vi thé, nghién ctru thyc
hién budc dau khao sat anh hudng cia
néng d6 ethanol va ty 1& dung moi/
nguyén liéu trich ly dén ham lugng
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cac hop chat sinh hoc, chit mau va
hoat dong chdéng oxy hoéa cua dich
trich. Nham tim ra diéu kién trich ly
t6i uu dé thu duge dich trich c6 chat
lugng t6t nhat st dung cho ché bién
gia vi ndu bun ca sau nay.

II. PHUONG TIEN VA PHUONG
PHAP NGHIEN CUU

2.1 Chuin bi miu nguyén liéu va b
tri thi nghiém:
- Than ct ngai bun, ngh¢ vang va sa
dugc dat mua tai chg Long Xuyén.
Chon nhiing cu tuoi méi, khong bi sau
bénh, hu thdi, dem vé rtra sach. Tién
hanh cit lat v6i do day khoang 1 mm va
bam nho. Phéi tron cac loai nguyén liéu
theo ty 18 toi wu ciia nghién ciru trude
(ngai bun/nghé/sa 1a 1/1/0,75).
- Hon hop nguyén lidu dugce trich ly &
650C, trong thoi gian 60 phut, nong do
ethanol va ty 1€ dung mdéi/nguyén li¢u
trich ly dugc bd tri nhu khao sat. Mdi
mau dugce trich ly voi thé tich ¢ dinh
200 ml, st dung binh tam giac c6 nut
day, trong bé diéu nhiét.
- Thi nghiém dugc b6 tri hoan toan ngﬁu
nhién véi 2 nhan t6: nong do ethanol
(0, 40, 60 va 80%) va ty 1¢ dung moi/
nguyén liéu (15/1, 20/1, 25/1 va 30/1
mL/g) voi 3 lan lap lai. Tong s6 mau
thuc hién 48 mau.
- Sau d6 cac mau duoc loc qua gidy loc
va xac dinh thé tich dich trich ly, tién
hanh phén tich céac chi tiéu theo doi nhu
ham luong cac hop chét sinh hoc (phe-
nolic, flavonoid, tannin va curcumin),
chat mau (chlorophyll a, chlorophyll b,
chlorophyll tong va carotenoids tong),
hoat dong chdng oxy hoa cua dich trich
(AAI, DPPH va FRAP).
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2.2 Phwong phap phan tich cac chi
tiéu chinh
- Ham luong cac hop chit sinh hoc:
phenolic dugc phan tich theo phuong
phap Folin-Ciocalteau [4]; flavonoid
duoc phan tich theo phuong phap Alu-
minium chloric colormetric [5]; tannin
duoc phan tich theo phuong phap Fo-
lin-Denis [6]; curcumin dugc phan tich
theo phuong phép so mau ctia Himesh
etal. [7].

- Ham luong cac chit mau: chlorophyll
a, chlorophyll b, chlorophyll tong va ca-
rotenoids dugc xac dinh theo phuong so
mau cua Ghosh et al. [8].
- Hoat dong chéng oxy hoa in vitro:
duoc xac dinh thong qua phuong phap
tong nang luc khir AAI [9], kha ning
khtr gbc tw do DPPH [10] va kha ning
khr sit FRAP [11].

2.3 Phwong phap xir Iy s liéu

Str dung phan mém Microsoft Excel
va phin mém Statgraphics Centurion
XVI dé tinh toan xay dung cac phuong
trinh hoi quy, v& dd thi bé mat dap Gmg
va contour, phan tich phuong sai ANO-
VA, kiém tra murc do khéc biét y nghia
cua cac nghi¢m thuc thong qua LSD
(Least Significant Different).

III. KET QUA VA BAN LUAN

3.1 Anh hwéng ciia nong d etha-
nol va ty 1é dung méi/nguyén liéu dén
ham lugng cac hgp chit sinh hoc

Két qua phan tich ANOVA dugc trinh
bay trong Bang 1 cho thidy ham luong
cac hop chat sinh hoc nhu phenolic,
flavonoid, tannin va curcumin déu c6
khuynh huéng gia ting khi ting nong
do ethanol tir 0-80% va ham luong céc
hop chit nay thu duoc cao nhat & nong
d6 ethanol 80% v&i cac gia tri 1an luot
la 142,48 mg duong lugng acid gallic
(GAE)/100 g trong lugong tuoi (FW);
152,02 mg duong luong quercetin
(QE)/100g FW; 76,52 mg duong luong
acid tannic (TAE)/100g FW va curcum-
in 1a 17,83 mg/g FW. Theo nghién ctru
ctia Jahangiria et al. [12] cho thay hop
chat phenolic tong sé& gia tang khi ting
ndéng do ethanol dén 80% sau d6 giam
xubng. Su thu hdi hop chat nay tt nhat
khi nong do ethanol trong khoang 70-
80%, ké ca khi thoi gian trich ly kéo dai
té1 6 gio. Ngoai ra, nghién ctru cua Car-
ciochi et al. [13] va Elboughdiri [14]
cho thay diéu kién trich ly phenolic tdi
wu voi ndng do ethanol 1a 72% va 80%.
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Bing 1: Ham lwong cdc hop chit sinh hoc trong dich trich ly theo trung binh ng-
hi¢m thirc (NT) cua nong do ethanol va ty I¢ dung moi (DM)/nguyén liéu (NL)

\ T i
T}‘ung binh NT Phenolic Flavonoid anin Curcumin
Nong do ethanol
%) (mgGAE/100g FW) (mgQE/100g FW) (mgTFA;; 1002 /e FW)
0 72,59¢ 51,50¢ 37,40¢ 12,28¢
40 88,18° 62,21°¢ 46,57¢ 14,48°
60 125,15° 129,04° 66,42° 17,31°
80 142,48% 152,02° 76,522 17,832
Trung binh NT Phenolic Flavonoid Tannin Curcumin
Ty 1¢ DM/NL (m
y gQE/100g (mgTAE/100g
(v/w) (mgGAE/100g FW) FW) FW) mg/g FW)
15/1 92,55¢ 83,07°¢ 50,21° 12,02¢
20/1 109,96° 102,12° 57,642 15,64°
25/1 112,552 104,082 58,942 17,192
30/1 113,332 105,492 60,132 17,152

Ghi chii: Céc trung binh nghiém thirc mang cdc ky tw theo sau khdc nhau trong cimg mot cot thé

hién sir khdc biét thong ké qua phép thir LSD véi p<0,05.

Ham luong cac hop chit sinh hoc phe-
nolic, flavonoid, tannin va curcumin co
khuynh huéng ting khi tang ty 1¢ dung
mdi/nguyén liéu trich ly, dat gia tri cao &
ty 1¢ tr 25/1 va 30/1 (mL/g) gura hai ty 1¢
nay chua khéc biét thong ké. Diéu nay co
thé 1a do khi tang luong dung moi, tao co
hoi cho cac chét tan tlep xtc tot hon, co su
gia ting khac biét vé ndng do chat tan va
dung mbi 1am cho chit tan du’orc trich ly
t6t hon. Tuy nhién, qua ty 18 t6i wu khong
lam gia ting thém hi¢u suat thu h01 ma co
thé 1am giam nhe céc chét, hao tén dung
mdi va chi phi nhién liéu. Két qua nghién
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ctru cua Carciochi et al. [13] va Elbough-
diri [14] cho thay ty 1¢ dung moi/nguyén
liéu t&i wu d& trich ly 1a 30/1 mL/g.

Tir két qua nghién ciru, tién hanh xay
dung cac md hinh hoi quy dé du doan su
bién d6i ham lugng cac hop chat sinh hoc
theo nong do ethanol va ty 1& dung moi/
nguyén li€u trich ly (Bang 2). Cac mo
hinh béac 2 nay c6 hé sé xac dinh tuong
quan R2 va R2adj déu 16n hon 90,57% va
gia tri p<0,0001. Sy bién ddi ciia cac hop
chat sinh hoc theo hai nhan t6 khao sat c6
thé nhin thiy r& qua cac dd thi bé mat dap
ung va contour dugc trinh bay ¢ Hinh 1.
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Bing 2: Cdc mé hinh hoi quy d@é dw dodn cdc hop chit sinh hoc

M6 hinh hdi quy HesdR®  HesR%g  Gidtrip
Phe£§19129§{mf€3105é ; ggg_ oF\l?& ;7;9331)908&%0325)( T 0.9488 09427  <0,0001
U T O e o o
Tan+ni(i ég;ggT)él?/é ’(())%gz f&:&’ggﬁ;ﬁ;\?’ong FRI0IY ) 9304 09322  <0,0001
Curcumin (mg/g FW): -8,6679 - 0,0193X + 1,8005Y + 0.9438 09372 <0,0001

0,00002X? - 0,0366Y?% + 0,0041XY

Ghi chii: X la nong do ethanol (%) = 0-80%; Y I ty [é dung moi/mguyén liéu (vw) = 15/1-30/1(mL/g)

Phenolic (mngGAE/100g FW)
]
S

Flavonoid (mgQE/100g FW)

¥ 25
o 20 4 15 2
40 60 oA
i 80 ) Tylé dI-mg 60 80 Ty 1& dung
Néng 6 ethanol (%) méi/nguyén liéu (v/w) Néng d6 ethanol (%) méi/nguyén ligu (v/w)

3 3
& 9
S Lo
£ £
% =
E ‘g
3
& %0 - 0 20 4 g 15
. Ty 1é dung 80 Ty lé dung
Nong d6 ethanol (%) mobi/nguyén ligu (v/w) Nong d ethanol (%) mdi/nguyén liéu (v/w)

Hinh 1: Dé thi bé mt ddp trng va contour ciia phenolic (a), flavonoid (b), tannin (c) v
curcumin (d) voi nong do ethanol va ty I¢ dung moi/nguyén li¢u khdc nhau

3.2 Anh huéng ciia nong dé ethanol twong tu nhu cic hop chit sinh hoc.
va ty 18 dung méi/nguyén liéu dén ham Ham luong cac hop chit chlorophyll va
lwong chat mau chlorophyll va carot- carotenoids c6 khuynh hudng gia ting
enoids khi tang néng’ do ethanol tor 0-80%, dat

Két qua trinh bay & Bang 3 cho thiy gia tri cao nhat ¢ nong do 80%. Day la
ham luong céc chit mau c6 su bién ddi cac chat mau khong tan trong nudc, tan
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t6t trong dung moi hitu co nhu acetone,
ethanol, methanol. Nén khi ting nong do
ethanol trich ly cac hop chit mau nay s&
tan dugc nhiéu hon. Két qua nghién ctru
ctia Kamal et al. [15] ciing cho thay khi
tang nong do ethanol thi ham lugng chlo-
rophyll trich ly ting, nong d6 ethanol dé
trich ly chlorophyll khong nhé hon 70%.
Bén canh d6, khi tang ty 1€ dung moi/
nguyén li¢u (v/w) thi ham luong céc
chat mau cholorophyll a, chlorophyll b,
chlorophyll tong va carotenoids ¢ khu-
ynh hudng gia tang. O ty 1& 30/1 (mL/g)
cho ham lugng cac chat mau cao nhat lan
luot 1a 2,58 mg/100 g; 5,44 mg/100 g;
8,02 mg/100 g va 54,42 mg/100 g FW.

Tuy nhién, ham luong cic chat mau giira
ty 18 30/1 va 25/1 chua c6 khac biét thong
ké & mic ¥ nghia (p<0,05). Két qua ng-
hién ctru cua Jinasena et al. [16] cling
cho thay khi ting ty 1¢ dung moi/nguyén
liéu trich Iy tir 3 mL/g dén 10 mL/g thi ¢6
su gia tang ham lugng chlorophyll trong
dich trich thu dugc, khi tang ty 1¢ dung
moi tir 3 mL/g d&én 5 mL/g thi téc do
chiét chlorophyll dién ra t6t nhung khi
tang hon nira thi toc d6 chiét chlorophyll
cham lai. Kamal et al. [15] ciing cho thay
khi ting thé tich dung méi thi ¢ su gia
tang ham luong chlorophyll trong dich
trich ly thu dugc.

Bing 3: Ham lwong cdc hop chit mau trong dich trich ly theo trung binh nghiém
thirc (NT) cua nong do ethanol va ty 1¢ dung moi (DM)/nguyén liéu (NL)

T inh NT .
N gz n%izlzth:r]lol Chlorophylla  Chlorophyll b  Chlorophyll tong Carotenoids
& (0‘/) (mg/100g FW) (mg/100g FW) (mg/100g FW) (mg/100g FW)
0
0 0,89¢ 1,12¢ 2,014 27,804
40 1,33¢ 2,96° 4,29¢ 42,50°
60 2,17° 4,31° 6,48° 59,30
80 5,50 11,99* 17,49% 70,93%
TTr;1r11§ Bll\r;[};;fg Chlorophyll a C}?;I;Ii}g}ég b Chlorophyll téng  Carotenoids
j 100g F 100g F 100g F
(mL/g) (mg/100g FW) FW) (mg/100g FW) (mg/100g FW)
15/1 2,18°¢ 4,32°¢ 6,50¢ 43,27¢
20/1 2,56% 5,26° 7,82b 49,430
25/1 2,57 5,37 7,94 53,42
30/1 2,58% 5,44% 8,02% 54,422

Ghi chii: Cic trung binh nghiém thirc mang cdc ky ti theo sau khdc nhau trong ciing mét cot thé
hién su khdac biét thong ké qua phép thir LSD voi p<0,05.
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Céac mo hinh hoéi quy duoc xay dung
dé du doan sy thay d6i ham luong cac
chat mau chlorophyll a, chlorophyll b,
chlorophyll tong va carotenoids theo
néng d6 ethanol va ty 1& dung méi/
nguyén li€u trich ly (Bang 4). Céac

Carotenoids téng (mg/100g FW)

0 20 40 60 P “ 15
Néng dd ethanol (%)

Ty 1é dung
moi/nguyén liéu (v/w)

Chlorophyll a (mg/100g FW)

20040 0 g

Ty 1é dung

Néng d¢ ethanol (%) moi/nguyén lidu (v/w)

Chlorophyll tong (mg/100g FW)

Chlorophyll b (mg/100g FW)

mo hinh bac hai nay déu co hé sd xac
dinh twong quan R2 va R2adj 16n hon
93,39% va gia tri p<0,0001. Su bién doi
ctia cac hop chit mau theo hai nhan t6
khao sat co thé nhin thy ré qua cac dd
thi bé mat dap tmg va contour (Hinh 2).

30
7 2s
- 0
20 40 60 30 15

meg dé ethanol (%)

Ty 1§ dung
méi/nguyén lidu (viw)

60 80 15
Nong d6 ethanol (%)

Ty 1& dung
moi/nguyén lidu (v/w)

Hinh 2: Do thi bé mdt ddp ting va contour ciia carotenoids (), chlorophyll tong (b), chlorophyll a
(c) va chlorophyll b (d) theo nong di ethanol va ty I¢ dung méi/nguyén ligu khdc nhau

Bing 4: Cic mé hinh héi quy dé dw dodn cdc hop chit mau

M5 hinh hoéi quy Hé s6 R? HésOR%g  Gidtrip
Carotenoids (mg/g FW): -15,1298 + 0,3169X +
3,1284Y +0,0033X2 - 0,0517Y2 - 0,0012XY 0,9482 09420 <0,0001
Chlorophyll tong (mg/100g FW): -3,1242 -
0,2049X + 0,5339Y + 0,0041X? - 0,0124Y? + 0,9480 0,9418 <0,0001
0,0026XY;
Chlorophyll a (mg/100g FW): -0,8364 - 0,0643X
+0,1677Y +0,0013X? - 0,0037Y? + 0,0005XY 0,9606 0,9559 <0.,0001
Chlorophyll b (mg/g FW): -2,2878 - 0,1406X +
0,9409 0,9339 < 0,0001

0,3662Y + 0,0028X? - 0,0087Y2 + 0,0021XY

Ghi chii: X la nong dg ethanol (%) = 0-80%; Y la ty 1é dung méi/nguyén liéu (v/iw) = 15/1-

30/1(mL/g)
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3.3 Anh hwéng ciia nong d etha-
nol va ty 1é dung méi/nguyén li¢u dén
hoat ddng chdng oxy hoéa ciia dich
trich ly

Két qua phan tich ¢ Hinh 3 cho thay
hoat dong chong oxy hoa in-vitro cta
dich trich tho co6 su gia tdng khi tdng
ty 16 dung moi/nguyén lidu va ndong do

3@

25 21,62a 22,04a 21,62a
18,37b

FRAP (1M FeSO4/g)

15/1 20/1 251 30/1

Ty 1€ dung méi/nguyén li¢u (mL/g)

(W]
120 -
100 -
82,14b 84,742
77,76¢ 78,43¢ ? ’
—_ 80 4
X
<
= 60 -
=
A
a 40
20
0 4
15/1 20/1 25/1 30/1
Ty 1¢ dung méi/nguyén li¢u (mL/g)
20+ (c)
15 4 1,29b 1,36a 1,33a 1,33a
—_
<«
<
2 10
=
Q
0,5
0,0 -
15/1 20/1 25/1 30/1

Ty 1¢ dung méi/nguyén liéu (mL/g)

ethanol trich ly. P4i v6i hoat dong khir
sat theo phuong phap FRAP thi ty 1é
dung moi/nguyén li€u 25/1 dat gia tri
cao nhat 22,04 uMFeSO4/g (Hinh 3a)
nhung chua khac biét thong ké voi ty
1¢ 20/1 va 30/1 (mL/g). Bén canh do,
gia tri FRAP dat cao nhat khi néng do
ethanol 80% va khac biét théng ké &
muc y nghia p<0,05 (Hinh 3a’).

s

3 (@) 29.91a
5 30
< 23,32b
F :
g
2
= 14,93¢ 15,50¢
= 15
2
E 10
&= 5

0
0 40 60 80

Nong d ethanol (%)

()
120 4
100 1 85,07a 84,23b 85,55a
~ 80 6822
s
T 60 -
B
-9
a 4
20 -
0
0 40 60 80
Nong d9 ethanol (%)
()
2,0 4
1,40a
151 1260 1.29¢ 1,35b ’
— »
<
<
10
=
]
0,5 -
0,0
0 40 60 80
Nong d ethanol (%)

Hinh 3: Dé thi biéu dién hoat dpng chong oxy héa ciia dich trich theo phwong phdp
FRAP (a, a’), DPPH (b, b’) va chi so AAI (c, c’) theo nong dg ethanol va ty I¢ dung moi/

nguyén liéu
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Tuong tu, két qua phén tich ciing
cho thay kha ning kht gbc DPPH dat
gia tri cao nhat 84,74% ¢ ty 1& 30/1
(mL/g) va khac biét thong ké voi cac
mau c6 ty 1¢ con lai (Hinh 3b) va dat
gia tri cao nhat 85,55% khi né)ng do
ethanol trich ly 80%, tuy nhién chua
khéc biét théng ké v6i mau c6 ndng do
ethanol 40% (Hinh 3b’). Ddi véi chi
sb AAI, co gia tri cao khi ty 1& dung
moi/nguyén li¢u trich ly trong khoang
20/1 dén 30/1 va dat cao nhat ¢ ty 1é
20/1 1a 1,36 nhung chua c6 sy khac
biét théng ké v6i mau cé ty 18 25/1 va
30/1 mL/g (Hinh 3c). Theo ndng d6
ethanol trich ly c¢6 su gia tang dang
ké va dat gia tri cao & 80% 1a 1,40 va
khéc biét thong ké so v6i cac miu con

lai (Hinh 3¢”). Két qua nghién ctru cua
Chew et al. [17] va Carciochi et al.
[13] ciing cho thiy co su gia ting hoat
dong chdng oxy hoéa DPPH khi ting ty
1¢ dung méi/nguyén lidu va ndng do
ethanol trich ly va dat gia tri cao ¢ ty
1€ 30/1 (v/w) va 80%.

Cac mo hinh hoi quy dé du doan
su bién d6i hoat dong chéng oxy hoa
cua dich trich tho theo ty 1€ dung moi/
nguyén liéu va ndng do ethanol trich
ly (Bang 5). Cac mo hinh bac hai
déu c6 hé sd xac dinh twong quan R2
va R2adj 16n hon 88,98% va gia tri
p<0,0001. Sy bién ddi nay cé thé nhin
thdy rd qua cac do thi bé mat dap ung
va contour dugc trinh bay ¢ Hinh 4.

Bing 5: Cic mé hinh héi quy d@é dw dodn sw bién doi hoat dgng chong oxy héa

(AAL, DPPH va FRAP) cua dich trich tho

M5 hinh hoi quy HésoR? Heés6R%; Gidtrip
AAI =0,9125 + 0,0007X + 0,0302Y +
0,9329 0,9216 <0,0001
0,00002X? - 0,0006Y2 - 0,00002XY
DPPH (%): 59,3667 + 0,7178X -
0,0593Y - 0,0044X?> + 0,0194Y2 - 0,9305 0,9222 <0,0001
0,0071XY
FRAP (uM FeSO4/g): -6,3601 -
0,1277X + 1.8167Y + 0,0038X*> - 0,9015 0,8898 <0,0001

0,0368Y2 + 0,0009XY

Ghi chii: X la nong dg ethanol (%) = 0-80%; Y la ty 1é dung méi/nguyén liéu (v/iw) = 15/1-

30/1(mL/g)
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Hinh 4: Do thi bé mdt dap wng va contour cua DPPH (a), FRAP (b) va AAI (¢) theo
nong do ethanol va ty 1¢ dung moi/nguyén liéu khdc nhau

IV. KET LUAN

Két qua nghién ciru cho thy khi ting
ty 1€ dung moi/nguyén liéu (tr 15/1
mL/g dén 30/1 mL/g) va ndng d¢ etha-
nol trich ly (tir 0 dén 80%) thi ham luong
céc hop chit sinh hoc (phenolic, flavo-
noid, tannin va curcumin), chit mau
(chlorophyll va carotenoids) va hoat
dong chéng oxy hoa (AAI, DPPH va
FRAP) cua dich trich thé c6 xu huéng
tang. Diéu kién trich ly t6i wu duge lua
chon 1a ty 1¢ dung moi/nguyén li¢u 25/1
mL/g va nong do ethanol trich ly 80%
vi dich trich ly thu dugc c6 ham lugng
cac hop chét sinh hoc, chit mau va hoat
dong chong oxy hoa cao va co gia tri
kinh té nhat. Tai diéu kién trich ly nay,
ham luong phenolic, flavonoid, tannin
va curcumin thu dugce 1an luot 1a 148,63
mgGAE/100 g; 158,98 mgQE/100 g;
77,35 mgTAE/100 g va 20,28 mg/g FW.
Ham luong chlorophyll a, chlorophyll
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b, chlorophyll tong va carotenoids la
5,85 mg/100 g; 12,93 mg/100 g; 18,78
mg/100 g va 71,47 mg/100 g FW. Hoat
dong chdng oxy hoa cua dich trich tho
thong qua cac danh giad AAIL, DPPH va
FRAP lan lugt 1a 1,46; 88,05% va 31,16
uM FeSO4/g.

TAI LIEU THAM KHAO

1. Chatsumpun N., Sritularak N. and
Likhitwitayawuid K., (2017). New bi-
flavonoids with a-glucosidase and pan-
creatic lipase inhibitory activities from

Boesenbergia rotunda. Moleucules, 22,
1862.d0i:10.3390/molecules22111862.

2. Hasan M. and Mahmud M., (2014).
The contribution of turmeric research
and development In the economy of
Bangladesh: an ex-post analysis. In-
ternational Journal of Agricultural Re-

search, Innovation and Technology,
4(1): 1-10.



TC.DD & TP 15 (4) - 2019

3. Masuda T., Odaka Y., Ogawa N., Na-
kamoto K. and Kuninaga H., (2008).
Identification of geranic acid, a tyros-
inase inhibitor in Lemongrass (Cym-
bopogoncitratus). Journal of Agri-
culture Food and Chemistry, 56(2):
597-601.

4. Hossain M.A., Ragmi K.A.S., Miji-
zy Z.H., Weli A.M. and Riyami Q.,
(2013). Study of total phenol, flavo-
noids contents and phytochemical
sreening of various leaves crude ex-
tracts of locally grown Thymus vu-
laris. Asian Pacific Journal of Tropi-
cal Biomedicine, 3(9): 705-710.

5. Eswari M.L., Bharathi R.V. and
Jayshree N., (2013). Preliminary phy-
tochemical screening and heavy metal
analysis of leaf extracts of Ziziphus
oenoplia (L) Mill. Gard. Internation-
al Journal of Pharmaceutical Sciences
and Drug Research, 5(1): 38-40.

6. Laitonjam W.S., Yumnam R., Asem
S.D. and Wangkheirakpam S.D.,
(2013). Evaluative and comparative
study of biochemical, trace elements
and antioxidant activity of Phloga-
canthus pubinervius T. Anderson and
Phlocanthus jenkincii C.B. Clarke
leaves. Indian Journal of Natural
Products and Resources, 4(1): 67-72.

7. Himesh S., Sharan P.S., Mishra K.,
Govind N. And Singhai A.K., (2011).
Qualitative and quantitative profile
of curcumin from ethanolic extract
of Curcuma longa. International Re-
search Journal of Pharmacy, 2(4):
180-184.

8. Ghosh P., Das P., Mukherjee R., Ban-
ik S., Karmakar S. and Chatterjee S.,
(2018). Extraction and quantification

of pigments from indian traditional
medicinal plants: a comparative study
between tree, shrub and herb. Interna-
tional Journal of Pharmaceutical Sci-
ences and Research, 9(7): 3052-3059.

9. Nguyén Thi Minh T, (2009). Quy
trinh chiét tach cac hoat chat sinh hoc
tir nam linh chi (Ganoderma lucidi-
um). Tap chi Khoa hoc va Cong nghé,
47(1): 45-53.

10. Adedapo, A.A., Jimoh, F.O., Afo-
layan, A.J. and Masika, P.J., (2009).
Antioxidant properties of the metha-
nol extracts of the leaves and stems
of Celltis africana. Record of National
Products, 3(1): 23-31.

11. Aluko, B.T., Alli, S.Y.R. and Omoy-
eni, O.A., (2014). Phytochemical
analysis and antioxidant activities of
ethanolic leaf extract of Brillantaisia

patula. World Journal of Pharmaceu-
tical Research, 3(3): 4914-4924.

12. Jahangiria Y., Ghahremanib H.,
Torghabehc J.A., Salehia E.A.,
(2011). Effect of temperature and sol-
vent on the total phenolic compounds
extraction from leaves of Ficus cari-

ca. Journal of Chemistry and Pharm-
ceutical Research, 3(5): 253-259.

13. Carciochi R.A., Sologubik C.A.,
Ferndndez M.B., Manrique G.D.
and D’Alessandro L.D., (2018).
Extraction of antioxidant pheno-
lic compounds from brewer’s spent
grain: Optimization and kinetics
modeling. Antioxidants 2018, 7, 45;
doi:10.3390/antiox7040045.

14. Elboughdiri N., (2018). Effect of
time, solvent-solid ratio, ethanol con-
centration and temperature on ex-
traction yield of phenolic compounds

43



TC.DD & TP 15 (4) - 2019

from olive leaves. Engineering, Tech- rophyll a and b from Alternanthera
nology & Applied Science Research sessilis. Journal of the National Sci-
8(2): 2805-2808. ence Foundation of Sri Lanka, 44(1):
15. Kamal I., Jawad D.A. and Al-Jo- 11-21.
maily A.K.K., (2006). Extraction of 17. Chew K.K., Khoo M.Z., Ng S.Y.,
Chlorophyll from Alfalfa Plant. Al- Thoo Y.Y., Aida WM.W.and Ho C.W.,
Khwarizmi Engineering Journal, 2(1): (2011). Effect of ethanol concentra-
85-97. tion, extraction time and extraction
16. Jinasena M.A.M., Amarasinghe temperature on the recovery of pheno-
A.D.U.S., Amarasinghe B.M.W.P.K. lic compounds and antioxidant capac-
and Prashantha M.A.B., (2016). Ex- ity of Orthosiphon stamineus extracts.
traction and degradation of chlo- International Food Research Journal

18(4): 1427-1435.

Summary

EFFECT OF ETHANOL CONCENTRATION AND LIQUID/SOLIDS RATIO
ON BIOACTIVE COMPOUNDS, PIGMENTS CONTENT AND ANTIOXI-
DANT CAPACITY OF CRUDE EXTRACT FROM MIXTURE MATERIAL
OF FINGERROOT/TURMERIC/LEMONGRASS)

The research was conducted to investigate the effect of ethanol concentration (0, 40,
60 and 80%) and the liquid/solids ratio (15/1, 20/1, 25/1 and 30/1 v/w) of extraction
process on bioactive compounds content (phenolic, flavonoid, tannin and curcumin), the
content of pigments (chlorophyll a, chlorophyll b, total chlorophyll and carotenoids) and
the antioxidant activity of crude extract by means of total antioxidant ability (AAI), the
ability of free radical reducing (DPPH) and ferrous reducing (FRAP). Results showed
that the optimal ethanol concentration and liquid/solids ratio were obtained at 80%
and 25/1 v/w. At these extraction conditions, the content of phenolic, flavonoid, tannin
and curcumin were 148.63 mgGAE/100 g, 158.98 mgQE/100 g, 77.35 mgTAE/100 g
and 20.28 mg/g, respectively. The content of chlorophyll a, chlorophyll b, total chloro-
phyll and carotenoids were 5.85 mg/100 g, 12.93 mg/100 g, 18.78 mg/100 g and 71.47
mg/100 g FW. The antioxidant activity of crude extract by measurement methods (AAI
was 1.46; DPPH was 88.05% and FRAP was 31.16 uM FeSO4/g).

Keywords: Antioxidant activity, bioactive compounds, extraction, pigments, mixture
material of Boesenbergia pandurata/Curcuma longa/Cymbopogon citratus.
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