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and total polyphenol content. The results showed that methanol extract
Queen guava acquired higher extraction efficiency and polyphenol content compared
Guava leaf extract to ethanol extract. Methanol extract was selected for the investigation

of fraction extracts in three solvents with different polarities: n-hexane,
dichloromethane (DC) and ethyl acetate (EA). The antioxidant activity
Polyphenol content of methanol, n-hexane, DC and EA extracts was identified by DPPH
Antioxidant activity and ABTS assays. The antioxidant activity of total methanol and EA
extracts were the best with ECg, values of 15.39 and 12.49 pg/mL,
respectively. These results facilitate selecting suitable solvent in
developing natural antioxidant products from Queen guava leaf.
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Oi ntt hoang sat cac cao phan doan trong ba dung méi v&i @6 phan cuc khac nhau la
Cao chiét 14 6i n-hexane, dichloromethane (DC) va ethyl acetate (EA). Hoat tinh khang

oxi hoa duoc cua cac cao methanol, n-hexane, DC va EA dugc khao sat
theo hai phuong phap DPPH va ABTS. Két qua cho thay hoat tinh
khéng oxi hoéa cta cao téng methanol va cao EA tdt véi gia tri ECxg
Hoat tinh khang oxi hoa twong tng 14 15,39 va 12,49 ug/mL. Két qua khao sat mo ra hudng lya
chon dung méi phi hop trong phat trién cac san pham khang oxi hoa tu
nhién tir 1a 6i Nir hoang.
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1. Gigi thigu

Oi nit hoang (Psidium guajava L.) 1a mot glong 61 duoc trong phd bién & Pong bang song
Cuu Long cho myc dich thu qua. Qua 6 61 duoc blet dén 13 mot loai qua giau vitamin C dugc sir
dung dé an tuoi, ngoai ra con dugc ché bién nhu sdy kho, 1am tra, nuéc ép [1]. Tuy nhién, ngoai
san pham chinh 13 qua, 14 i ciling 12 nguyén liéu ty nhién chira nhiéu hoat tinh sinh hoc tiém nang
nhu khang oxi hod, khang khuan, khang dai thao dudng, khang viém, hd trg diéu tri tiéu chay [2]-
[6]. Thanh phan chinh mang lai hoat tinh khang oxi hoa cao cho 14 6i duoc xac dinh 1a cac hop
chat polyphenol nhu: gallic acid, ascorbic acid, quercetin, ellagic acid, catechin, morin,... [7]. L4
bi nit hoang 1a mot ngudn sinh khéi tai sinh doi dao tai dia phuong co hoat tinh sinh hoc tiém
ning chua duoc khai thac wng dung diing murc va hiéu qua. Khao sat dung méi phut hop nhét cho
cao chiét 14 6i Nir hoang s& gop phan tan dung va ning cao gia tri ngudn sinh khdi tu nhién nay.

Polyphenol 1a tén goi chung ciia mot dang cau trac phan tir chira nhidu nhém chuc phenol.
Trong ty nhién, nhitng hop chat nay thuong duge tim thdy & thuc vat bac cao va c6 gia tri trong
tong hop, y hoc va cong nghiép. Cac hop chat polyphenol ¢ nhiéu loai thuc vat da duoc chimng
minh c6 kha ning khang oxi héa, khang viém, ngin ngira ung thu, chng xo vira dong mach [8].

Chat khang oxi hoa 14 chat c6 kha ning lam chdm hodc ngin chin qua trinh oxi héa chit khac
bang cach dap tat cac gbc tu do, hiéu suat dap tat cac gbc tu do phu thude vao mirc d hoat tinh
khang oxi hoa cta hop chit va su twong thich ctia hop chét va loai goc ty do. Qua trinh khang oxi
hoa cta cac hop chat phenol dién ra theo mot hodc nhiéu co ché: chuyén nguyén tir hydrogen
(hydrogen atom transfer - HAT), chuyén mét electron - chuyén proton (SETPT- single electron
transfer followed by proton transfer), mat proton, chuyén electron (SPLET - sequential proton
loss electron transfer),... [9]. Hoat tinh khang oxi hoa dwgc khao sat theo mot s6 phuwong phéap
thuc nghiém nhu trung hoa gbc ty do DPPH', kha niang 1am sach goc ty do ABTS™, phuong phap
nang luc khir sit,... [10].

Bén canh ngudn nguyén liéu véi nhiéu hoat tinh sinh hoc tiém ning, dung méi 1a mot yéu t6
quan trong anh hudng dén hiéu suat trich ly va hoat tinh sinh hoc cta cao chiét. V& co ban, dung
mdi duoc lya chon dé trich ly phai phu hop trong linh vuc sir dung, phai hoa tan dugc hop chat
can khao sat va co thé loai bo duoc dé dang sau khi ly trich. Jongkwon Seo va cong sy da nghién
clru tim ra dung mai ly trich t6t nhat dé s dung véi 14 6i (Psidium guajava L.) cho kha ning
khang oxi hoa chi ra ring ham luong polyphenol cua cao chiét hydroethanol cao hon cao chiét
nuéc. Hoat tinh khang oxi hoa cua cao chiét hydroethanol cao hon so véi cao chiét nuéc, va cao
chiét 50% hydroethanol c6 ham lugng polyphenol cao nhat [11]. Dung méi trich ly anh huong
tryc tiép dén hiéu suat trich ly va hoat tinh cua cao chiét, do do viéc khao sat loai dung moi phu
hop voi nguyén lidu 14 6i nix hoang s¢& lam tang tinh kinh té, tinh sinh kha dung cua cao chiét va
g6p phan dinh hudng phat trién cac san phim khang oxi ho4 ty nhién tir 14 6i.

2. Phwong phap nghién ciru
2.1. Nguyén li¢u va héa chat

La 6i nit hoang duogc hai tir Bac Liéu, rira sach, sy ¢ 50°C va xay thanh bot min. Dung moi
hitu co va héa chat co ban c6 xuét xi Viét Nam. DPPH , ABTS, L(+)- Ascorbic acid va thudc thir
Folin-Ciocalteu 10% xuét xir Merck, Ptrc. Cac thiét bi gom ta siy EYELA, Nhat Ban; can siy
am AND MX-50, Nhat Ban; may c¢6 quay EYELA, Nhat Ban va may UV-Vis MULTISKAN
SKYHIGH, Singapore dugc sir dung.

2.2. Quy trinh trich ly cao

Do am bot nguyén liéu duoc xac dinh theo phuong phap sdy va dugc xac dinh bang can say
4m trude khi chiét hai loai cao tong véi dung mo6i ethanol va methanol bing phuong phap ngam
dam & nhiét do phong trong 24 gio. Dich chiét duoc loc qua glay loc, c6 quay thu hdi dung mdi
thu duogc cao 14 6i. Qua trinh chiét duoc 13p lai dén khi dich chiét nhat mau (ndm lan). Cao 14 6i
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dang sét duo’g can dé tinh hiéu suit va thir nghiém dinh lugng polyphenol va hoat tinh khang oxi
hoa. Hi¢u suat trich ly cua cao dugc tinh theo cong thuc (1).

HY% = khdi lwgng cao chiét %100 (l)

khdi lwgng bot nghién min
2.3. Pinh lwong polyphenol téng

Ham Iuong polyphenol tong duoc xac dinh bang thudc thir Folin-Ciocalteu [8]. Cu thé, quy
trinh thir nghiém véi gallic acid: 1 mL gallic acid, thém vao 5 mL thudc thir Folin-Ciocalteu
10%. Sau 4 phut, thém 4 mL Na,COjs lic déu, dé yén 60 phut ¢ nhiét do phong, do do hap thu
quang phd (Abs) ¢ bude song 765 nm. Di voi quy trinh thir nghiém vai cao chiét: 1 mL dung
dich cao chiét, thém vao 5 mL thudc thir Folin-Ciocalteu 10%. Sau 4 phut, thém 4 mL Na,CO;
lic déu, dé yén 60 phut & nhiét d6 phong, do Abs & budc song hap thu cuc dai 765 nm.

2.4. Khdo sdt hoat tinh khdng oxi hod

Hoat tinh khang oxi hoa theo kha ning loai bo gc tw do DPPH' cua cao chiét 1a 6i duoc thuc
hién theo Moharram cé hiéu chinh [10]. Cu thé, hdn hop phan ¢tng gom 1 mL DPPH" (6x10™
mM) va 1 mL cao chiét & cac nong d6 1000 (ug/mL) pha lodng bac 2 xudng 12 diém. Hon hop
phan tng duoc o trong tdi ¢ nhiét dd phong trong 60 phit. Sau d6 do do hap thu quang phé cua
DPPH' ¢ budc song 517 nm. Chat dbi ching duoc sir dung 1a L(+)- Ascorbic acid (Ascorbic
acid) & cac nong d6 250 (ug/mL) pha lodng bac 2 xudng 10 diém. Ty 1& giam do hap thu quang
phd caa DPPH’ ¢ budc song 517 nm khi co va khong c6 chat khang oxi héa duoc xac dinh dé
tinh hiéu suat phan tng. Hiéu qua khang oxi hoa 50% (ECso) duoc dua vao phuong trinh duong
cong phi tuyén. Hiéu suét trung hoa gdc ty do dugce tinh theo cong thic (2).

H (%) = 2 Asx 100 )

Trong do:

Ac (Acontrol): gia tri Abs ciia mau chi chira DPPH’ va dung moi

As (Asample): gia tri Abs cia mau chira DPPH’ va cac cao chiét hodc ddi chung.

Hoat tinh khang oxi hoa theo kha ning loai bo goc ty do ABTS™ thuc hién theo Moharram cé
hiéu chinh [10]. Cu thé, dung dich ABTS™ duoc chuan bi bang cach hoa 2 mL dung dich ABTS
nong d6 7mM véi 2 mL K,S,05 ndng d6 2,45 mM. U dung dich trong ti 12 gid, sau d6 pha
lodng bang methanol, diéu chinh d6 hap thu quang phd cia dung dich & budc song hap thu cuc
dai 734 nm dén 0,7+0,02. Dung dich dbi ching L(+)- Ascorbic acid nong d6 1mg/mL va dung
dich cac cao chiét methanol, n- hexane, DC, EA duoc pha lodng & cic nong do khac nhau bang
methanol. H3n hop phan tng gom 1 mL ABTS™ va 1 mL dung dich cao chiét (mau cao chiét)
hodc dung dich ddi chiing (chuan), dugc u & nhiét do phong trong 6 phit. Sau d6 do do hap thu
quang phé & budc song 734 nm.

3. Két qua va thao luan
3.1. Pé dm va hiéu sudt trich ly

Do 4m bot 14 6i duoc xac dinh bang can sdy am AND MX-50, dat 8,71+ 0,07%, gia tri doé 4m
nay kha thap va phu hop véi tiéu chuan bot duoc liéu ciia Duge dién Viét Nam [12] (46 4m bot
nguyén liéu <9%).

Hiéu suat chiét cao téng ethanol va methanol twong timg dat 16,62% va 18,09%. Cao thu dugc
& dang sanh dic va c6 mau nau. Hiéu suit chiét cao phan doan duoc trinh bay & Bang 1. Theo do,
cao EA dat hiéu suét cao nhat 10,93%, tiép theo 1a cao DC dat 7,28%, va cao n-hexane dat hiéu
suit thap nhét 6,8%.
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Bang 1. Hiéu sudt trich ly sir dung dung méi phdn doan n-hexane, DC va EA

Loai cao Hiéu suat (%)
Cao n-hexane 6,80

Cao DC 7,28

Cao EA 10,93

3.2. Ham lwong polyphenol tong
3.2.1. Purong chudn gallic acid

Puong chuan gallic acid duge xay dung trong khoang nong do tir 30 dén 140 ug/mL & budc
song 765 nm nhu Hinh 1. Két qua thu dwoc phuong trinh duong chuan gallic acid c6 dang
y = 0,0068x — 0,1216 (R*=0,9992).

1,0
y = 0,0068x - 0,1216
0,8 R2=0,9992

0,6

Abs

0,4
0,2

0,0
30 50 70 90 110 130 150

Nong d9 (ng/mL)

Hinh 1. Puong chuan gallic acid

3.2.2. Anh huong ciia dung méi dén ham lwong polyphenol tong

Két qua khao sat anh huong ciia dung méi dén ham lugng polyphenol cia cao tong ethanol va
cao téng methanol duoc trinh bay nhu Bang 2. Theo d6, dung mdi methanol trich ly dwoc nhiéu
hop chat polyphenol hon. Diéu nay c6 thé giai thich cac hop chit polyphenol trong cao chiét 14 6i
¢6 nhiéu thanh phan kém phén cuc va dung moi methanol tuong thich t6t hon. Cao methanol
dugc st dung dé chiét cac cao phan doan, két qua duoc trinh bay nhu Bang 2.

Bang 2. Ham lirong polyphenol ciia cdc cao chiét 1 i

Ham lrgng polyphenol Ham lwong polyphenol

Mau thir Nong dd (ug/mL) twong dwong pg/mL (%/g cao)
gallic acid
Cao ethanol 200 60,17 £ 0,17 30,08 + 0,07
Cao methanol 200 74,66 = 0,24 37,33+0,12
Cao n-hexane 500 37,92+0,14 7,58 +0,02
Cao DC 200 56,74 + 0,22 28,37+ 0,11
Cao EA 100 75,44 + 0,15 75,44 + 0,15

Anh huong cua dung méi dén ham lugng polyphenol cta cac cao phan doan dugc trinh bay
nhu Hinh 2. Két _qua cho thiy ham luong polyphenol trong cao phan doan EA va cao téng
methanol cao. Piéu nay c6 nghia cac hop chat polyphenol trong cao 14 6i chtra cac thanh phan
phan cuc khong proton nhiéu nhét, tan t6t trong dung moéi EA va DC, va mot luong it cac hop
chat polyphenol khong phan cuc tan tét trong dung méi n-hexane. Cu thé, dung méi EA trich ly
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t6t cac hop chat polyphenol tuong duong hai 1an so véi cao phan doan n-hexane. Pidu nay hia
hen cao phan doan EA mang lai hoat tinh tiém nang trong cac thur nghiém khang oxi hoa.

60=

40+

20+

Ham lwgng polyphenol tdng GAE pg/mL

T
MEOH Hex DC EA

Dung méi trich ly

Hinh 2. Anh hieong ciia dung méi dén ham lrong polyphenol cua cao chiét ld i

3.3. Hoat tinh khdng oxi hoad

Phwong phap DPPH Phuong phap DPPH
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Hinh 3. Anh huong cia dung méi dén hoat tinh khing oxi hoa theo phwong phap DPPH (a, b)
va ABTS (c, d) cia cdc cao chiét ld oi

Két qua khao sat hiéu suét bat gbc tu do cia chudn ascorbic acid va cao methanol, cao n-
hexane, cao DC va cao EA theo cd hai phuong phap DPPH va ABTS duogc trinh bay nhu Hinh 3.
Bén canh d¢, anh huéng cua dung mdi dén hiéu suat bit gbc tu do va kha niang khang oxi hoa cua
cao methanol va cac cao phan doan dugc so sanh. Theo do, hiéu Suét trung hoa géc tu do ti 1€
thuan véi nong do cao chiét, nong do cao chiét cang cao thi kha niang bét gc ty do cang 1on va
nguoc lai. Pac biét, cao phan doan EA cho thay ham luong polyphenol tuong duong gallic acid
(GAE) cao nhat véi gié tri 75,44 pg/mL. Ngoai ra, kha niang khang oxi hoa vuot troi cua cao EA
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theo ca hai phuong phap DPPH va ABTS véi gié tri ECxg lAn luot 1a 12,49 va 1§,32 pug/mL. Cao
DC va n-hexane c6 hoat tinh khang oxi hoa thap, khong phu hop trich ly cao 1a 6i trng dung hoat
tinh khéng oxi hoa.

3.4. Méi twong quan giita dung méi trich ly, ham lwgng polyphenol tong va hoat tinh khing
oxi héa ciia cao chiét ld oi

Mébi tuong quan gitra ham lugng polyphenol va hoat tinh khang oxi héa dugc thé hién nhu
Hinh 4. Cuy thé, ham lugng polyphenol cao n-hexane cao hon cao EA tuy nhién hoat tinh khang
oxi héa ctia ca hai cao n-hexane va DC déu thap va khong co su chénh léch déng ké. Kha ning
khang oxi héa ECsy (ug/mL) cta cao EA (12,49; 16,32 pug/mL) tét hon rat nhiéu so vai cao n-
hexane (31,67; 29,19 pg/mL) va cao DC (29,03; 27,63 png/mL) tuong ung theo hai phuong phap
DPPH va ABTS. Két qua cho thdy dung moi chiét EA rat thich hop chiét cac hop chat
polyphenol co hoat tinh khang oxi héa trong 14 6i Nir hoang.

40+ - 80 40 - 80

o -

£ £

~ 307 60 @ ~ 307 F60 g
£ w £ u
& 20- L0 & & 20- 40 O
8 S ) S
o S Q 5
& 104 -20 S 10 -20 §
> =

o g

0 4 4 1 4 0 - 0 T T T T 0
MeOH  Hex DC EA MeOH  Hex  DC EA

Dung méi trich ly Dung méi trich ly

(@) (b)
Hinh 4. Anh huong cia dung méi den ham lwong polyphenol tong va hoat tinh khang oxi hda
theo phuwong phdp DPPH (a) va ABTS (b) cua cdc cao chiét la 6i

4. Két luan

Nghién ctru da khao sat anh huong cia dung méi trich ly dén hiéu suat trich ly, ham luong
polyphenol téng va hoat tinh khang oxi hoa theo hai phuwong phap DPPH va ABTS cua hai loai
cao téng (cao ethanol va cao methanol) va 3 loai cao phan doan (cao n-hexane, cao DC va cao
EA). Két qua cho thdy dung mdi methanol va EA phu hop dé sir dung trich ly cao trong dinh
hudng phat trién cac san pham khang oxi héa tir cao 1a 6i nit hoang.
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