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SUMMARY

INVESTIGATION OF ANTIOXIDANT ACTIVITY OF METHANOLIC FRACTION
EXTRACT FROM PINEAPPLE PEEL (ANANAS COMOSUS (L.) MERR.)
AT TAC CAU, KIEN GIANG PROVINCE

Pineapple is a fruit with high nutritional values. The aim was to investigate the antioxidant acitivities of
fractional methanol extract of pineapple peel. Using liquid-liquid extraction method with some solvents
range n-hexane, ethyl acetate, water-methanol would be evaluated of antioxidation capacities through
neutralization of free radicals DPPH, ATBS*® and total antioxidant capacity (TAC) of these fractionated
extracts. Result, from methanol extracts of pineapple peel obtained 3 extract fractions, the highest
extraction efficiency was the fraction F3 (aqueous methanol extract, 48.23%), followed by the fraction
F, (ethyl acetate extract, 29.30%) and the lowest with the fraction F1 (n-hexane extract, 12.66%). The
highest neutralization of DPPH and ATBS® was the ethyl acetate fraction with ICsp values as 220.46
pg/mL and 83.63 pg/mL, respectively. Similarly, the highest total antioxidant capacity (TAC) was also
ethyl acetate extract with Abse.s = 250.68 pg/mL. In short, the ability to neutralize free radicals DPPH,
ATBS**, TAC of the ethyl acetate extract from Tac Cau pineapple peel extract was higher than n-
hexane extract and aqueous methanol extract.
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1. PAT VAN PE Vitamin E, vitamin C, polyphenol, flavonoid
Trong co thé ludn san sinh ra cac gbe tu do (Putri et al., 2018).

lam oxy hoa té bao, 1a nguyén nhdn cta rat Ham luong cac hop chét thién nhién, hoat tinh
nhiéu bénh & sinh vat. Cac chét khang oxy hoa khéang oxy héa phu thudc vao su c6 mat cua
1a nhitng chét giup bao vé té bao chdng lai sur cac hop chat khac nhau c6 trong té bao ting
tang 1én cua cac gbe tu do co thé ngin can hay loai cdy, tirng ving sinh thai (d6i véi cdy clng
lam chdm qua trinh nay. Trong thién nhién, cac loai), timg do tudi cua cay (dbi véi cay clng
chit khang oxy héa co tir nhidu ngudn gbc loai va cing ving sinh thai) tham chi trén cing
khac nhau nhu tir dong vat, thue vat, vi sinh mot cdy & cac by phén khac nhau thi ham
vat ...Mot s6 chat khang oxy hoa da dugc tim luong va hoat tinh sinh hoc ciing khong giéng
ra, ching minh va st dung hang loat nhu: nhau.
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Dtra Téc Cau thudce tinh Kién Giang tu lau da
la ddc san nodi tiéng va 1a cdy nam trong danh
sach dugc bao ton gen cua tinh. Ngoai ra, dia
Téc Cau chira nhiéu hydroxyl acid dic biét la
acid mallic va acid citric 1a nhirng hop chat da
dugc chirg minh c6 hoat tinh khang oxy héa
cao. Vo dira chin 1a san pham phu c6 hoat tinh
khang oxy hoa va tic ché enzyme tyrosinase
ndi troi so voi than va 1a. Muyc tiéu cua nghién
ctiru nay la danh gia kha nang khang oxy hoa tir
cao chiét phan doan vo qua dira chin d¢é nham
khai thac ngudn nguyén liéu tir cac san pham
phu cua nganh nong nghi¢p dua.

2. PHUONG PHAP NGHIEN CUU

2.1. Vit liéu nghién cau

V6 chin ciia qua dira (Ananas Comosus (L.)
Merr) duogc thu hai ¢ ving Cu Lao, Tac Cau,
Kién Giang.

2.2. Cac phwong phap nghién ciru

2.2.1. Phwong phép trich ly cao toan phan
methanol vé diza Tdic Cdu

Mau 12 v6 qua dua chin tréng tai Tac Cau, tinh
Kién Giang, mau duoc rira sach va dé kho tu
nhién, xay nhuyén dugc cho vao tdi vai, bugc
kin miéng va ngam véi methanol, miu duogc
ngam 3 lan, mdi 1an ngam 72 gio c6 két hop
danh song siéu 4am ¢ 120W. Hiéu suat diéu ché
cao téng Hi duoc tinh theo cong thirc sau:

Hi = my/m x 100%; Trong d6: ml 1a khdi
lwong cao téng (g), m 1a khdi lwong vo dira ban
dau (g).

2.2.2. Phwong phap trich ly cao phin doan tir

cao toan phan methanol vé diza Tdc Cau

Cao toan phan methanol vé dira (123,5 g) duoc
pha lodng voi methanol va nuéc cat véi ty 1¢
(80:20 v/v). Sau d6, chiét lan luot véi cac dung
mbi co do phan cuc ting dan la n-hexane, ethyl
acetate, methanol:nuéc bang phuong phap
chiét long-long. Céc cao phan doan (CPD)
dugc ¢6 quay dudi dung mdi ¢ nhiét do 47°C
va 4p suat thap bang méay cd quay — chan
khong. Sau d6 cac CPD sdy & nhiét do 47° C.
2.2.3. Phwong phip xic dinh djp am cia
nguyén ligu va cao chiét

D6 am cua nguyén liéu va cao chiét duoc xac
dinh theo Phu lyc 9.6, Dugc dién Viét Nam V
bing can siy am hong ngoai MX50 AND
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(Nhat) véi 3 1an lap lai trén cing mot miu
nguyén liéu hoac cao chiét. B am cudi cung 1a
gia tri trung binh cua 3 1an lap lai.

2.2.4. Phuwong phdp khdo séat khd nang khang
oxy héa ciia cao chiét

a. Khao sat kha ndng khdng oxy héa bang
DPPH

Thi nghiém st dung DPPH ndng d6 0,1 mM
pha trong methanol, sodium acetat buffer (pH
= 5,5). Hoa tan cao chiét véi ndng do tir 0-500
ug/mL, acid gallic nong d¢ 0-10 pg/mL, do do
hap thu & budc séng 517 nm.

b. Pdnh gia khang oxy héa théng qua kha
nang trung hoa goc ty do ATBS*

ATBS* la gbc tw do bén, mau xanh, c6 d6 hap
thu cao nhat & budc song 734 nm. Khi c6 chat
khang oxy hda vao dung dich chia ATBS® thi
céc chit khang oxy hoa s& khir ATBS® (c6 mau
xanh) thanh ATBS (mit mau xanh). Hoat dong
loai bo géc tr do duoc xac dinh bé’mg phuong
phap khir mau ATBS® thanh ATBS theo mo ta
cua (Nenadis et al., 2004). Dung dich ATBS*
duoc chuan bi béng cach cho 2mL dich ATBS
(ndng d6 7mM) va 2mL dung dich K,S;0s
(néng dd 2,45 mM). U hdn hop dung dich
trong t6i 16 gio, sau d6 pha lodng bang
ethanol, do d6 hap thu cua dung dich ¢ budc
séng 734 nm.

Tién hanh khao sat hoat dong trung hoa goc tu
do ATBS® bing cach cho 990 puL ATBS® vao
10 uL cao phan doan vo dtra & cac ndng do (0,
20, 40, 60, 80, 100, 120 ug/mL). HoN hop phan
ung dugc u trong thoi gian 6 phat. Sau do, do
d6 hap thu quang phé ¢ budc séng 734 nm.
Chat chuan lam dbi ching duong 14 acid gallic
ndng do (0-3,5 ug/mL, pha trong ethanol). Két
qua hoat tinh kh&ng oxy hda cua cac cao phéan
doan vo dira dugc tinh todn bang gia tri 1Cso
dwa vao phuong trinh héi quy tuyén tinh va
ham lwong chit khang oxy héa twong dwong
vai acid gallic (ug/mL) ciia cac cao phan doan
khao sat.

c. Khdo sét kha ndng khéing oxy héa tong so
(total antioxidant capacity, TAC) cua cac cao
phdn dogn vé dira Tdc Cdu

Xac dinh hoat tinh khéng oxy héa tong sé dwa
vao nguyén ly khir Mo (VI) vé Mo (V) ciia cac



cao phan doan vé dira trong moéi truong acid tao
thanh phirc phosphate/Mo (V) c6 mau xanh 1&
cdy. Kha ning khang oxy hoa dugc biéu dién
theo d6 hap thu ciia mau, do hap thu cang lon thi
kha ning khang oxy hoa cang cao. Tién hanh cho
100 pL c4c cao phan doan & cac ndng d6 khéc
nhau két hop véi 1000 pL dung dich thir (0,6 M
acid sulfuric, 28 mM sodium phosphate va 4
mM ammonium molybdate). Dung dich phan
tmg duoc 0 ¢ 95°C trong vong 90 phut. Sau do,
dung dich phan émg dugc 1am lanh vé nhiét do
phong va d6 hip thu cua dung dich duge do &
budc séng 695 nm. Chét chuan lam déi chung
dwong 12 acid gallic ndng do (0-45 pg/mL).
2.3. Phwong phap phan tich va xir Iy s6 liéu
Két qua thuc nghiém duoc nhap sb liéu bang
Microsoft Excel va phan tich bang phan mém
Minitab 1.6 dé phan tich phuwong sai ANOVA,
hé s6 bién dong (CV) va so sanh trung binh céc
thi nghiém bang kiém dinh Tukey (0,05%).
3. KET QUA VA THAO LUAN
3.1 Két qua trich ly cao chiét toan phén va
tach phan doan cao chiét methanol vé dira
Tic Céu
3.1.1 Higu suit trich ly cao tong toan phan vé diia
V6 dira sau khi 1am sach, xay nhuyén c6 khdi
lugng 1a 2,3 (kg) dugc cho vao tdi vai, buoc
kin miéng va ngam véi methanol két hop danh
séng siéu am, cong suat 120W trong 72 gio.
Phan dich dwoc loc loai bo can, c¢o quay thu
hoi dung moi dudi &p suat thap & 47° cho dén
khi kiét dé thu cao téng methanol vo dira co
dang sét duoc khdi lwong 1a 123,5 (g)
Hiéu suét trich ly cao methanol tong vo dua
(tinh theo %), d6 am nguyén liéu va d6 am cao
toan phan dwoc trinh by qua Bang 1.

Bang 1. Két qud hiéu sudt trich ly cao

methanol toan phan vé diza Tac Cau

Khbi lugng P am’* (% ]
Nghiém il pam (%) Higu suat
thic  Tuoi hiét  Mau tuoi ] %
woi  Caochiet au tuoi chidt (%)
V_MTC 2300 1235+133 8197+10 57 537+013

Ghi chii: * B¢ am nguyén liéu twoi ldy trung
binh 3 lan lap lai, do am nguyén liéu cua cao
chiét la két qua gom chung cua 3 lan Igp lai va
say ¢ 47°C dén khi khoi lwong khong doi. vo
(V), methanol (M), Téc Céu (TC).
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Do 4m nguyén liéu tuoi cua vo dia la 81,97 +
1,0, 46 4m cua cao chiét methanol toan phan
v dira dat 5,7% va hiéu suat trich cao dat
5,37%. Nhu vay, két qua cho thdy miu cao
methanol toan phan vo dira dat tiéu chuan vé
gi6i han an toan vé d¢ am theo dung quy dinh
tiéu chuan caa Dugc dién Viét Nam V.
3.1.2. Hiéu sudt trich ly cao phin dogn vé
dira
Cao toan phan vo dira tiép tuc dugc chiét long
— 16ng dé thu cao phan doan véi diy dung méi
v6i chi s6 phan cuc ciia dung méi giam theo
thir ty giam dan tir nuc — methanol — ethyl
acetate — n-hexane. T 123,5 gam cao chiét
methanol vé dura thu duge 3 phan doan chinh:
F1, F2, Fs voi két qua thé hién qua Bang 2. Céc
cao phan doan dugc so sanh dya trén hiéu suét
thu hdi (%). Két qua didu ché cao phan doan
(CPD) cho thay hiéu suit thu hdi cao nhét 1 &
Fs (methanol:nude, 48,23%), tiép dén 1a F,
(ethyl acetate, 29,30%), thdp nhit 13 & cao
phan doan F; (n-hexane, 12,66%). Hiéu Suét
phan doan cao chiét vo qua dira ¢6 sy chénh
léch nhau kha 16n, khéi luong cao phan doan
Fs cao gdp 3,8 lan Fi, cao hon F, khoang 1,7
lan, Bang 2.
Bang 2. Két qua trich ly cao phdn doan tir cao
toan phan methanol vé dira Tec Cdu

Cao phan Khoi lwong Hiéu suit
doan (9 (%)
Fi 15,63 12.66
F2 36,19 29,30
Fs 59,56 48,23

Ghi chii: Cao phdan dogn F1 duoc phan tach
trong dung méi n-hexane ; F, duoc phén tach
trong dung mdi ethyl acetate; F3 duwoc phén
tach trong nudéc- methanol. .

Theo Vrianty et al. (2019), dung méi cé tinh
khong phan cuc nhu n-hexan s& tach tbt cac
hop chat c6 tinh khong phan cyc nhu cac hop
chat triglyceride, cac alkan mach dai, alcol
ester béo, acid béo,
(monoterpen, sesquiterpen, diterpen c6 tinh

béo, cac tinh diu

chit bay hoi), sterol thuc vat (phytosterol), cac



chit mau thuc vat (carotene). Cac dung moi co doan vo dta Tac Cau duoc danh gia thong qua

tinh phan cyc trung binh nhu ethyl acetate s& viéc xac dinh kha ning trung hoa hoac khir cic
phan tach tét cac hop chét nhu: sesquiterpene, gdc tu do tao ra trong thudc thir hoic sy tao
diterpene, coumarin, quinone, hop chét thanh hén hop phuec.

glycoside, alkaloid c6 tinh kiém yéu. Cac dung 3.2.1. Két qua ddp tit goc tw do DPPH

mdi ¢6 tinh phdn cwc manh nhu methanol, Hop chit DPPH c6 mot gdc proton va c6 mau
nuée s& phan tach tot cac hop chat nhu: tim ddc trung hap thu cuc dai & budc song 517
chlorophyll, saponin, alkaloid, acid httu co, nm, mau tim nay s& giam dan khi goc proton
tannin, pectin, cac dang mudi (Chen et al., duge trung hoa. Pac tinh nay cia DPPH da
2019; Vrianty et al., 2019). duoc sir dung rong rai dé danh gia tac dung thu
3.2. Két qua khao sat kha ning khang oxy héa gom gdc tu do cua cac chat khang oxy hoa tu
in vitro ciia cao phin doan vé dira Tac Cau nhién. Cac cao phan doan vé dua cho thiy,
Céc tht nghiém khao sét hoat tinh khang oxy hoat dong trung hoa géc tu do DPPH phu
hoa (DPPH, ATBS®, TAC) cua c4c cao phan thuoc vao nong do cua cao chiét Bang 3.

Bang 3. Hiéu sudt ddp tdit gac tie do DPPH ciia cao phdn doan vo dira

Nong do Hiéu suit dap tit géc tw do DPPH (%) Gia tri 1C50

Phan doan 0 125 250 375 500 (ng/mL)

n-Hexane 0,00+0,00 11,77+1,28> 32,27+2,36" 54,18+1,99° 66,61+1,54°  367,30+8,76?
Ethy acetate 0,00+0,00 36,33+0,63* 61,75+0,56° 86,68+3,64° 93,52+1,67%  220,46+7,06°
Me-nwéc 0,00+0,00 21,9245,20° 38,25+2,68° 53,27+3,02® 67,97+1,58°  352,51+1,30?

Acid gallic - - - - - 5,29+0,04

Ghi cha: a-b biéu th; sy khac biéz ¢é y nghia thong ké vé hiéu suat trung hoa goc tuw do DPPH cua cac
cao phdn dogn methanol vé dira ¢ nhitng nong dé khac nhau véi d¢ tin cgy 95% ("p<0,05) theo phan
hang Tukey. Cac chi cai giéng nhau trén cling mét cét thi si khac biér khéng c6 ¥ nghia giira cac cao
phdn doan vé thong ke.

Qua Bang 3 cho thay, ca ba phan doan thu hai ohaan doan con lai. Tuy nhién ca ba mau
dugc déu thé hién kha ning khang oxy héa ty cao phan doan déu c6 kha ning khang oxy hoa
1& thuan voi ndng do cao phan doan. Phan doan thap véi so voi dbi chimg 1a acid gallic (gia tri
c6 higu suat dap tat (trung hoa) gbc tu do ICs0 = 5,29 pg/mL).

DPPH manh nhat 13 ethyl acetate (93,52+1,67) 3.2.1. Két qud trung hoa géc tw do ATBS®

& ndng do 500 pg/mL va khac biét co ¥ nghia Sy giam d6 hap thu cua dung dich ATBS® ¢
thong ké so voi hai cao phan doan con lai (n- budc song 734 nm phan &anh kha nang khang
hexane va Me-nudc). Gia tri 1Cso ciia cac cao oxy héa cta cac cao phan doan vo dira khao séat
phan doan cho thdy, cao phan doan ethyl & cac ndng d6 khac nhau. Két qua trung hoa
acetate ciing 1a phan doan trung hoa géc tu do gdc ty do ATBS® cua cic cao phan doan dugc
DPPH tét nhat véi gié tri 1Cso 1a 220,46 ug/mL thé hign qua Bang 4.

va c6 sy khac biét c6 y nghia thong ké so véi
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Bdng 4. Hiéu sudt trung hoa gac tw do ATBS® Ciia cdc cao phéin doan vé dira

Nong do Higu suat trung hoa goc tw do ATBS® (%)
(ng/mkL) n-Hexane Ethyl acetate Me-nwéc Acid gallic
0 0,00+0,00 0,00+0,00 0,00+0,00 -
20 5,70+4,72 12,76x4,72 7,0415,26 -
40 13,29+4,79 25,76+3,66 12,40+4,65 -
60 20,9943,79 27,50+3,06 18,96+4,02 -
80 32,37%3,32 43,43+1,76 27,2914,44 -
100 37,51+2,71 55,22+0,48 35,58+4,38 -
120 55,38+1,64 82,14+227 54,04+2,22 -
1Cso 119,42+6,122 83,63+3,15° 125,92+8,732 1,89+0,01

Ghi ch: a-b biéu thj sy khac biér ¢é y nghia thong ké vé kha nang trung hoa goc tw do DPPH cia cac
cao phdn dogn methanol vé dira ¢ nhitng nong dé khac nhau véi do tin cgy 95% ('p<0,05) theo phan
hang Tukey. Cac chir cai giong nhau trén ciing mét hang thi s khac biér khdng cé ¥y nghia giiva cac

cao phén doan vé thong ke.

Két qua cho thay, tit ca cac cao phan doan vé
dira déu c6 kha ning trung hoa goc tu do
ATBS® va kha ning trung hoa gbc tu do ting
ty 1¢ thuan véi nong d6 cao phan doan vo dia
khi néng do cac cao phan doan ting tir 20
pg/mL dén 120 pg/mL. Hiéu suat trung hoa
gbc tu do ATBS® cua cao ethyl acetate ciing
tang tur 12,7614,72% |én 82,14+2,27%, cao n-
Hexane ting tir 5,70+4,72% |én 55,38+1,64%,
cao phan doan Me-nudc tang tu 7,04+5,26%
I8n 54,04+2,22%. Céac gia tri 1Cs ctia cac cao
phan doan cho thdy, kha ning khang oxy hoa
manh nhét |4 cao ethyl acetate (gia tri 1Cso nho
nhét) va cd su khéc biét vé mat théng ké so voi

hai mau cao phan doan con lai (cao Me- nuéc
va cao n-hexane). Tuy nhién, ca ba loai cao
phan doan déu cé hoat tinh trung hoa gbc tu do
ATBS* thap hon so véi chat chuan acid gallic
(ICso chét chuan acid gallic = 1,89 pg/mL).
3.2.1. Két qua khang oxy hoa téng sé

Kha niang khang oxy hoa tong (TAC) cua cac
cao phan doan methanol vé dua dugce danh gia
dva trén nguyén tic khir Mo (V1) thanh Mo
(V) boi chat khang oxy héa cé trong cac cao
phan doan dé hinh thanh phic phosphtate/Mo
(V) c6 mau xanh. Ham luong chat khang oxy
hoa twong duong véi acid gallic cia cac cao
phan doan methanol vo dura thé hién ¢ Bang 5.

Bdng 5. Ham heong chdt khéng oxy héa twong dwong ug/mL acid gallic ciia cac cao phdn dogn

Néong do Ham lwgng chit khang oxy héa twong dwong (%)
(ng/mkL) n-Hexane Ethyl acetate Me-nuéc Acid gallic
0 0,00+0,00 0,00+0,00 0,00+0,00 -
500 11,41+0,15 11,11+0,24 11,38+0,13 -
1000 19,88+0,33 21,24+0,10 16,64+0,10 -
1500 25,46+2,65 27,97+0,29 23,66+0,25 -
2000 28,10+0,81 34,90+0,58 27,93+0,75 -
3000 38,98+0,35 46,03+0,44 34,2340,15 -
4000 49,50+0,47 53,81+2,41 35,86+0,49 -
6000 59,96+1,22 67,45+0,81 49,7340,22 -

Két qua cho thy, ham lugng chit khang oxy
hoa twong dwong véi chat khang oxy hoa
chuan acid gallic tang theo ndng d6 cao chiét.
Ham lugng chat khéang oxy héa thip nhit la

11,11+0,24 pg/mL acid gallic & ndng do 500
pg/mL va cao nhét la 67,45+0,81 pg/mL acid
gallic & ndng d6 6000 pug/mL cao phan doan
ethyl acetate.



Hiéu qua khang oxy hoa tdng cua cac cao phan
doan methanol vo dira con dugc tinh toan
thong qua gia tri Absys (ndng do cao phan
doan c6 gia tri bang 0,5). Gia tri Absy,s dugc
xem nhu gia tri ICso (Moein et al., 2008). Hiéu
qua khang oxy héa tong sé (TAC) cua cua céc
cao phan doan vo dura cao nhat thuoc vé cao
ethyl acetate véi gia tri Abso,s = 250,68 pg/mL
roi dén cao n-hexane voi gia tri Absps =
306,66 pg/mL va thip nhét thuoc vé cao Me-
nudc VoI gia tri Abse,s = 381,28 pg/mL. Tuy
nhién, hoat tinh khang oxy hoda cua ca ba cao
phan doan thap hon so véi chat chuan la acid
gallic (Abso,s = 24,73+0,44 pg/mL) do chat
chudn c6 do tinh sach cao va Ia chat c6 kha
nang khang oxy hoa manh.

4. KET LUAN

Hoat tinh khang oxy héa invitro cua cao phan
doan vo dua Tac Cau (kha ning trung hoa goc
tur do DPPH, ATBS®, TAC) cao nhét thuoc vé
phéan doan ethyl acetate. Nhu vay, nghién clru
nay da danh gia duoc kha nang khang oxy hda
ctia cao phan doan vo qua Dtra cung cép thong
tin khoa hoc vé ung dung ngudn nguyén liéu
vo dtra (san pham phu ctia nganh ndéng nghiép
dira) vang cu lao Téc Cau, tinh Kién Giang.
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