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Tém tit:

L4 6i (Psidium guajava L.) dwgc ghi nhin 1a ngudn hop chit tw nhién da dang véi nhitng hoat tinh c6 lgi cho sirc khée.
Nghién ctru dwge thye hién nhim danh gia anh hwéng ciia dung méi dén ham lwong cac hop chit polyphenol va hoat
tinh chong dxy héa ciia dich chiét 14 8i. Ethanol 70%, methanol 70% va nwéc néng la cac dung méi dwoce lwa chon. Ham
lwgng phenolic tong (TPC) va ham lugng flavonoid tong (TFC) dwgc phén tich dé danh gia hiéu qua thu nhan nhém chit
polyphenol. Thir nghiém kha ning bit géc tw do (DPPH) va kha ning khir st dworc tién hanh dé khao sat kha ning chong
oxy héa. TPC ciia cac miu thi nghiém dao dong tir 20-30 mg axit gallic dwong lweng/g chat khé (DW) va TFC dat khoéing
10-14 mg quercetin dwong lugng/g DW Cao chiét tir dung moi ethanol 70% va methanol 70% ¢6 kha ning chong 6 oxy hoa
manh vé6i ndng dd khir dwge 50% gbc DPPH aIc,) lan lu’o’t 12 91,87 va 78,06 pg/ml. O ndng dd 250-500 pg/ml, mau chiét
bang hai dung moi nay cung dat duoc két qua cao hon miu chiét bang nwéc nong trong thir nghiém nang lwe Khik. Két
qua cho thay, chiét xuit 14 6i chira nhiéu chat chong oxy héa co thé tng dung trong cong nghiép thuc pham/du'(_)'c pham.

Tir khéa: dich chiét, dung méi, flavonoid, hoat tinh chong dxy héa, 1a i, polyphenol.
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Abstract:

Guava leaves (Psidium guajava L..) have been documented as a rich source of phytochemicals with potential health benefits.
This study aimed to investigate the effects of selected solvents on the polyphenols content and the antioxidant activity of
guava leaf (Psidium guajava L.) extracts. Ethanol 70%, methanol 70%, and hot water are selected solvents. Total phenolic
content (TPC) and total flavonoid content (TFC) were determined to evaluate the efficient recovery of polyphenols. The
DPPH radical scavenging ability and reducing power assays were performed to assess antioxidant activity. The TPC
of tested samples was analysed to be 20-30 mg gallic acid equivalent/g dry weight (DW), and the TFC reached around
10-14 mg quercetin equivalent/g DW. Samples extracted by ethanol 70% and methanol 70% exhibited strong DPPH
radical scavenging capacity with the half-maximal inhibitory concentration (IC)) values of 91.87 and 78.06 pg/ml. At a
concentration of 250-500 pug/ml, samples extracted by these two solvents showed higher values than those extracted with
hot water in the reducing power test. The results showed that the guava leaf extract is suggested as a potential source of
natural antioxidants for applications in the functional food/pharmaceutical industry.
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1. Dt van deé

Thuyc vat la nguén cung céip chinh cac hgp chét tw nhién c6 hoat tinh
sinh hoc. Viéc phét hién va tmg dung céc hop chit nay trong hé trg diéu
tri bénh va ting cuong sirc khoe, di tré thanh mot hudng nghién ctru tiém
ning dugc quan tam va dau tu trong vai thap ky qua [1]. Ngoai ra, mot
sb phuong phép tiép can hién dai dang duoc thuc hién dé kham pha céc
hop chét hoat tinh sinh hoc moi Nhiéu cong bd qudc té di chi ra réng
nhitng chét chuyén hoa thir cap nay co tac dung ngin ngira sy phat trién
cua cac bénh nhu t1m mach, tiéu dudng, huyét ap, béo phi, viém nhidm,
l3o hoa s6m va mot s6 loai ung thu [2]. Hién nay, cc nganh cong nghiép
my phim, dugc phim va dinh dudng dang tap trung phat trién cac san
pham tir thye vat. Dy kién tang trudng cua thi truong ché pham thye vat
toan ciu dat khoang 86,74 ty USD vio nam 2022, v6i thi phan 16n nhét
thudc vé linh vuc dugc pham, tiép theo 1a nganh cong nghiép thuc pham
chire nang [3].

Cay 6i (Psidium guajava L.), thugc ho Myrtaceae, 1a loai cdy an qua
thudc khi hau nhiét déi, duge tréng rong rai tai Viét Nam vi huong vi va
thanh phan hoat chat phong pht. O khia canh dugc lidu, tat ca cac bo phan
cua cay 6i, bao gdm qua va cac phy pham nhu bap non, 14, vo than va vo
18, déu da dugc y hoc dan gian str dung tir rAt 1au nhu mot vi thude dé didu
tri mot s6 loai bénh khac nhau nhu viém rudt, tiéu chay, tiéu dudng. .. [4].

Trong $6 tAt ca céc bd phan cua thyc vt nay, 14 cay da dugc chiing
minh la noi tich tu da dang nhét cac hop chét c6 hoat tinh sinh hoc. Vi vay,
mic dii phan 14 thuong dugc coi 1a mot trong nhimg nguf)n chat thai nong
nghiép chinh, ching ciing dugc danh gia 1a mdt nguon phong pht cac
hop chat ty nhién c6 gia tri img dung trong nhung nam gan day [1]. Mot
s bao c4o hoc thuat da chi ra ring thanh phin hop chit ciia 14 6i rat da
dang, bao gdm flavonoid, carotenoid, axit phenolic, triterpenoid, saponin
va lectin. Nhitng nghién ctru nay cling st dung cac mo hinh in vitro va in
vivo dé¢ danh gia cac hoat tinh sinh hoc cta chiét xuét 1a 6i lién quan dén
tac dung hd tro va tang cuong stre khoe, dic bidt 1a kha nang khang khudn
va khang bénh déi thdo dudng. Mot s6 nghién clru di xéc dinh vai tro chét
chiét 14 6i nhur tac nhan tc ché khdi u va gay doc manh dbi véi mot sb
dong té bao ung thu [1, 4, 5].

Mat khéc, nhimg nghién ciru tach chiét céc hop chét tu nhién c6 hoat
tinh sinh hoc tir cac phu pham nong nghiép dé img dung trong viéc phat
trlen v san xuat san pham thyc pham chirc nang/duoc phdm méi 14 rat
can thiét [6]. Trong chwong trinh nghién ctru va d6i méi Horizon 2020
dugc tai trg boi Lién minh chau Au, cic du 4n vé tmg dung phy pham
néng nghiép di duoc khuyén khich véi muc dich thu nhan cac hop chat tw
nhién, sau d6 két hop vao céc cong thire phdi tron dé phat trién san phim
thyc tidn tir ngudn phu phim nong nghlep [7]. Diéu nay s& gop phan han
ché téc hai cia rac thai nong nghiép dén méi truong, giam thiéu chi phi
cho viée xir Iy va dong thoi mo ra hudng tmg dung ¢ tinh bén vimg va
thyc tién [8].

Dua vao nhiing luén diém d3 néu ¢ trén, nghién ciu nay dugc thyc
hién nham lya chon va danh gia sy anh huong cta mot s6 dung moi dén
hiéu qua thu nhan hoat chét polyphenol va hoat tinh chéng 6xy hoa cua
dich chiét 14 6i. V6i co so Iy luan 13 hiéu qua tach chiét cac hop chat tu
nhién lién quan dén nhiéu yéu t6, ddc biét 1a su tuong tac gilia cu truc
hoa hoc cua hgp chit voi do phan cyc ctia dung moi duge st dung, bao
c4o ndy mudn dua ra thém két qua nghién ciru khoa hoc dé dé xuat kha
ning (g dung va phat trién san pham thuc phim chic ning va dugc
pham tir 14 6i.
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2. Vat liéu va phueng phap nghién ciu
2.1 Vit li¢u

Mau 14 6i dugc lya chon tir cdy 6i 4 nam tudi, thude giéng 6i Pong
Du, tréng tai mo hinh nha ludi tai Truong Dai hoc Nong Lam, Dai hoc
Thai Nguyén. Mau la tuoi, xanh va tang truong tot dwgc thu hai tir cac cay
6i khac nhau cho mdi lan lap lai.

Céc mau 14 61 duge ngam trong dung dich NaHCO3 10% trong 15
phut, rira sach va say kho ¢ 40°C, sau d6 dugc xay thanh bot va bao quan
& 4°C cho dén khi tien hanh céc thi nghiém tiép theo.

2.2. Thu nhén dich chiét thé va dinh gid hi¢u qua tach chiét

Pau tién, mau duoc chiét xut trong cac dung méi khac nhau bao gbm
nude nong, ethanol 70% va methanol 70%. Mot s6 nghién ctru trude diy
da so sanh anh huong cua cac loai dung moi hitu co khac nhau (ethanol,
metanol va axeton) ¢ nong d¢ (0-90%) dén ham lugng polyphenol va kha
ning chdng 6xy hoa cia mot sé mau thuc vat khac [9-11]. Dya trén két
qua cta ho, ba loai dung moi da duoc lya chon cho nghién ctru cla chung
t6i boi higu qua trich ly tot, an toan va phu hop voi thi nghiém vé thuc
phim va duoc liéu. 10 g mau chit kho 14 6i (DW) dugc ngam va lic trong
100 ml dung moi ethanol 70% va methanol 70% trong 48 tiéng & 30°C,
va 100 ml nudc cat & 80°C trong 30 phit sir dung bé on nhigt WNB22
(Memmert GmbH, Schwabach, Puc). Sau do, dich chiét duoc loc bé’mg
gidy loc hai dén ba lan cho dén khi loai bo hét cin va bao quan 6 4°C.

Pé tién hanh danh gia hiéu suét tach chiét va kha ning chdng oxy
héa, dich chiét dugc thu nhan bang phuong phap twong ty nhu trén, sau
d6 dugc co quay ¢ 40°C va ap suat chan khong 100 mBar, va sdy thanh
cao thd & 40°C bang thiét bi c6 quay RV8 (IKA Works, Quang Chau,
Trung Qudc) va ti siy TR 120 (Nabertherm GmbH, Lilienthal, Drrc).
Hiéu suét tach chiét duoc tinh béng cong thire: Higu sudt tach chiét (%)
= [Trong lurong cao chiét thd thu dugc (g)/trong lwgng mau khé sir dung
(g)] x 100%.

2.3. Phuong phdp dinh tinh hop chit phenolic, flavonoid vi
triterpenoid

Céc hop chat thuée nhom polyphenol dugce dinh tinh bing phwong
phép pha loang 1 ml dich chiét v6i 8 ml nudc khir ion, thém vao 5-10
giot dung dich FeCl, 2% va quan sat hi¢n tugng. Cac hop cht thudc
phan nhom ﬂavon01d dugc dinh tinh bang phwong phap pha loang 1 ml
dich chiét véi 8 ml nudc cét, thém vao 1 ml NaOH 10% va quan sat hién
twong. Cac hop cht thugce phan nhom triterpenoid duge dinh tinh bing
phuong phap pha loang 1 ml dich chiét véi 5 ml ethanol 95%, thém vao
2 ml acetic anhydride 99% va 2 ml H,SO4 95%, sau d6 quan sat hién
tuong [12, 13].

2.4. Phwong phdp xdc dinh ham lwong phenolic toan phén

Léy 0,1 ml dich chiét 14 6i ndng d6 0,1 g DW/ml tron v6i 1 ml nude
cat trong 6ng nghiém, sau d6 thém vao 0,2 ml thude thir Folin-Ciocalteau
10%. Hon hop dugc tron déu va u tranh anh sang ¢ nhiét do phong. Sau
5 phﬁt, thém vao 1,5 ml dung dich Na,CO, 7,5%. Hén hop dugc tron va
tiép tuc u tranh anh sang ¢ nhi¢t d§ phong trong 90 phut trude khi do ¢
bude song 765 nm trén may quang phd ké (721G, Measuretech, Thuong
Hai, Trung Quéc). Ham lugng TPC dugc tinh ton dya trén phuong trinh
dudng chuén axit gallic va duoc biéu thi bing gi4 tri axit gallic duong
luong (GAE) mg/g DW [14].



2.5. Phwong phdp xdc dinh ham lwong flavonoid toan phin

Lay 0,25 ml dich chiét 14 6i nong d6 0,1 g DW/ml trén véi 0,075 ml
dung dich NaNO; 5%, 0,15 ml dung dich AICI, 10% va 0,5 ml dung dich
NaOH 1 M trong 6ng nghiém. Sau do, hén hop duoc thém nudc cat dé
diéu chinh dén thé tich 2,5 ml, tron déu va t trong 5 phut & nhiét &6 phong
trude khi do & bude song 490 nm. Ham lugng flavonoid toan phan(TFC)
dugc tinh toan dua trén phuong trinh duong chuan catechin va dugc biéu
thi bang gia tri catechin duong lugng (CE) mg/g DW [14].

2.6. Phuwong phdp xdc dinh ham lwgng triterpenoid todn phin

Léy 0,08 ml dich chiét 14 6i ndng d6 0,1 g DW/ml tron v6i 0,12 ml
dung dich axit axetic-vanilin 5% trong ong nghiém va dugc u trong 10
phiit & 90°C. Sau do, 0,4 ml axit H,SO, 95% dugc thém vao, tron déu va
Ui trong 45 phiit & 60°C. Hon hop nay dugc dit trong da @é 1am lanh va
tiép tuc thém vao 1,8 ml axit axetic lanh trudc khi do ¢ budc song 550
nm. Ham lugng triterpenoid toan phan (TTC) dugc tinh todn dua trén
phuong trinh dudng chuan axit ursolic va dugc biéu thi bang gia trj axit
ursolic duong lugng (UAE) mg/g DW [15].

2.7. Phwong phdp ddnh gid khd néng bit géc tw do DPPH

Léy cao chiét 14 6i hoa tan vao dung moi tuong tmg ¢ cac ndng do
tir 31,25-500 pg/ml de dugc mau thi nghiém. Léy vitamin C hoa tan vio
nuoe cat & cung dai nong do dé duoc doi chimg duong. Sau do, ldy 5 ml
méu tron va 5 ml di chimg duong tron riéng biét v6i 1 ml dung dich
DPPH (2,2-diphenyl-1-picrylhydrazyl) 1 mM trong dng nghiém. Hon hop
duoc tron déu va U trong bong tbi 60 phut & nhiét do phong trude khi do
& bude song 517 nm. Kha nang trung hoa gbe tu do DPPH (%) duoc xéc
dinh theo cong thirc sau: [1 - (A mu - A mau tring)/A dbi chimg] x 100%.
Trong d6, A mau 1a do hip thu quang hoc (gi4 tri OD) ctia mau cao chiét
phan ting v6i dung dich DPPH, A mau tring la gia trji OD ciia mau cao
chiét hoa v6i methanol va A ddi chimg Ia gia tri OD ctia dung dich DPPH
hoa v6i methanol. Gia tri IC, 1a ndng d toi thiéu cia cao chlét trung hoa
dugce 50 % gbe tw do DPPH va dugc tinh toan dya vio mdi twong quan
tuyén tinh giita nong d6 mau va phan trim DPPH bj trung hoa [14].

2.8. Phuwong phdp danh gia nang lyc khir

Léy cao chiét 14 0i hoa tan vao dung méi twong img & céc nong do
tr 31,25-500 pg/ml aé dugc mau thi nghiém. Léy vitamin C hoa tan vao
nudce cit & cing dai nong do dé dugc dbi chimg duong.
Sau d6, ldy 2,5 ml miu va 2,5 ml d6i chimg duong tron

riéng biét v6i 5 ml dung dich PBS 0,2 M (pH 6,6) va 2,5 ®
ml dung dich K3Fe(CN)g, 1% trong dng nghiém. Hon hop b
duge tron déu va u trong 20 phut ¢ 50°C, sau d6 2,5 ml 2
dung dich axit trichloroacetic 10% dugc thém vao. Hon s

hop dugc tron déu va ly tim trong 10 phat (3000 vong/ 8
phit). Cudi cing, 2,5 ml phan dich trén tua duoc tach ra va

tron voi 2,5 ml nude cat va 0,5 ml dung dich FeCl,, 0,1%. =1 e
Hén hop dugc tron déu va i trong 10 phut nhiét do phong 0
truge khi do ¢ bude song 700 nm. Gid tri EC 1a nong do

cao chiét c6 ning lyc khu st voi gia tri OD, , dat 0,5 duogc

tinh toan dya vao mdi twrong quan tuyén tinh giira nong do

mau va gi4 tri OD [14].

2.9. Phurong phdp xir Iy s6 liéu

S6 liéu thu duoce trong cac thi nghiém sau ba lan lap
lai duoc biéu dién dudi dang gia tri trung binh + do 1éch
chuan Su khdc biét c6 y nghia gitra cac mau (p<0, 05) va
hé 6 tuong quan dugc phén tich bing phuong phap thong
ké ANOVA, st dung phan mém SPSS 22.0 (SPSS Inc.,
Chicago, IL, My).
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3. Két qua va ban luan

3.1. Két qua dinh tinh cic hop chit phenolic, flavonoid vi
triterpenoid

Polyphenol 1a mot nhom céc hop chit phenolic dugc tong hop
tir thuc vat, hoat dong nhu chét chéng Oxy hoa manh va dong vai tro
quan trong trong viéc ngin ngira cac bénh lién quan dén ndo, ung thu,
viém, tiéu duong va tim mach. Tuy thudc vao do bén ciia vong phenol,
polyphenol dugc phan loai thanh nhiéu phan nhom, nhung ¢6 hai phan
nhom phd bién nht 13 axit phenolic va flavonoid. Triterpenoid (hay con
dugc goi 1a triterpenoid saponin) 1a mot trong hai phan nhém chinh cta
nhém cac hop chat saponin. Céc hop chit nay dugc bao céo ¢6 tac dung
chdng 6xy hoa, chong ung thu, chdng viém, khang virus, khang khuén,
chong Alzheimer va tic ché enzyme a-glucosidase. Két qua cho thay ring
trong dich chiét tir cac dung moi da st dung dBu co su hién dién cta cac
hop chat thudc nhom polyphenol, phan nhém flavonoid va phan nhom
triterpenoid saponin (bang 1). Két qua nay hoan toan tuong thich véi mot
s nghién ctru trude ddy, va nhiing nghién ctru nay ciing thyc hién dinh
tinh mot s6 nhom hop chat ty nhién khac trong miu 14 6i nhu alkaloids,
steroids va va tannin [12-14, 16].

Bang 1. Két qua dinh tinh hgp chéat phenolic, flavonoid va triterpenoid.

q Két qua phan img
Hop chat Hién twong
Ethanol 70%  Methanol 70%  Nudéc nong
Phenolic Chuyén méu xanh den + + +
Flavonoid Chuyén mdu vang ddm ~ + + +
Triterpenoid ~ Chuyén mau nau dam T i T

+: ¢ sy hién dién clia hop chat & trong mau thi nghiém.

3.2. Ham luwgng phenolic, flavonoid va triterpenoid toin phin

Dé danh gia sy anh huong ciia h¢ dung méi dén hiédu qua thu hoi cac
hop chét phenolic, flavonoid va triterpenoid cua mau 14 6i, TPC, TFC
va TTC da duogc phan tich va tinh toan sir dyung duong chudn axit gallic
(hinh 1A), catechin (hinh 1B) va axit ursolic (hinh 1C) trong giai ndng
do tir 50-500 pg/ml. Két qua ciia nghién ciru dugc trinh bay ¢ bang 2.
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Hinh 1. Pwong chuén (A) axit gallic, (B) catechin va (C) axit ursolic.
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TPC trong dich chiét 1a 6i dao dong tir khoang 5,95+0,36 dén khoang
8,80+0,45 mg GAE/g DW, khi chiét bang nu6c nong hodc dung moi
ethanol 70%. Két qua phan tich thong ké cho thay dich chiét bang nuéc
néng cho ham lugng TPC thap hon so véi chiét bang ethanol 70% hay
methanol 70%. Trong khi d6 ham luong TPC tong khong c6 su khéc
biét c6 ¥ nghia khi chiét bang ethanol 70% va methanol 70%. O nhiing
nghién ctru trude ddy, TPC dat dugce trong khoang dao dong rét 1on tir
khoang 1,5-180 mg GAE/g trong luong mau kho 1a 6i [12-14, 16-18].
Trong d6, nghién ctru cta J. Seo va cs (2014) cling so sanh anh huong
cua mot sb loai dung moi (nudc, ethanol va methanol ¢ cac nf")ng do
30-90%) dén ham lugng cac chat chong oxy hoa trong la di dugc trong
& phia Nam Gyeongsang, Han Qudc. Két qua ciia nghién ciru ndy chi ra
ré‘mg, mau duge chiét tir ethanol 50% da dat duoc nhiing gia tri tét cao
(khoang 180 mg GAE/g), cao hon mau dugc chiét tir cac dung méi khac
trong cting nghién ciru va ca nhitng béo céo trude trude day vé 14 6i [14].

Bang 2. Ham lwgng phenolic, flavonoid va triterpenoid toan phan.

Cao chiét TPC (mg GAE/gDW)  TFC (mg CE/lgDW)  TTC (mg UAE/g DW)
Ethanol 70%  848:047: 436£0,09 11,0240,42:

Methanol 70%  8,80:045° 4,5820,12° 10,7240,18:

Nude néng 5,95£0,36" 3312033 7,05:0,63"

Chi cai >® thé hién sy khac biét cd y nghia théng ké giiva cac mau trong ciing
cot & p<0,05.

O bang 2, TFC khi chiét bing dung moi nuée nong, 70% ethanol
va 70% methanol dat lan lugt 3,310,33, 4,36:0,09 va 4,36+0,09 mg
CE/g DW. Tuong tu nhu két qua danh gia ham lugng phenolic tong,
ham lugng flavonoid khi chiét xuét bang methanol 70% cao hon khong
d4ng ké so voi ethanol 70%, va gia tri nay thap nhat khi chiét xuit bang
nudc néng. So sanh voi két qua TFC ciia Ia 6i trong mot s bao cao trude
day (khoang 1,0-60 mg QE (quercetin duong luong)/g DW), mau 14 6i
ciia nghién ctru ndy di dat nhimg gid tri TEC thip hon [12, 14, 16-18].
Tuong tu voi TPC, cac gia tri TFC duge bdo céo trong nghién ciru cua
J. Seo va cs (2014) [14] ciing rat cao. Mau chiét tir nuéc nong dat gia
tri TFC cao nhét (khoang 50 mg QE/g) khi so sanh véi cac loai dung
moi khac.

Tuong ty nhu cac thi nghiém xac dinh ham lugng phenolic va
flavonoid toan phan, két qua xac dinh ham lugng triterpenoid toan phan
trong nghién cru nay ciing cho thdy mau dich chiét ethanol 70% dat
gia tri TTC (11,02+0,42 mg UAE/mg DW) tuong duong v6i méiu dich
chiét methanol 70% (10,72+0,18 mg UAE/mg DW) va cao hon déng
ké so v6i mau duoc tich chiét bing nudc néng (7,05+0,63 UAE/mg
DW) (bang 2). Nghién ctru ctia I.C. Chao va cs (2020) da so sanh TTC
ciia cac mau qua va 14 61 dugc thu thap tir 15 ving dia Iy khéc nhau cia
Trung Qudc va bio céo rang gia tri TTC ciia cac mau ndy co su khac
biét 1on (12,49-38,66 mg/g DW), va dong thoi da xac dinh 9 hop chat
triterpenoid c6 trong cic mau nay [15]. Trong khi d6, J. Qin va cs (2023)
[19] di thu thap 18 miu 14 cua céc gibng (genotype) khic nhau & Trung
Québc va ciing chi ra rang gia trj TTC clia cdc mau nay dat nhiing s khac
biét 16n (57,32-167,56 mg/g DW).

Nhin chung, gia trj TPC, TFC va TTC ctia mau chat kho 1a 6i thu
duoc cia nghién ciru nay thip hon so véi mot sb bao cdo trude ddy co
thé do su khac biét vé phuong phap chiét tich, vé do hoa tan hop chit
phenolic trong cac dung mdi, va vé thanh phan hop chat ciia cic miu
khéc nhau do dugc trong va chim séc & nhitng diéu kién khac nhau [14,
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18, 20]. Ngoai ra, sy chénh léch nay ciing ¢6 thé do ty 1& nguyén liéu/
dung moi str dung trong nghién ciru nay (1/10) chwa du dé hoa tan, trich
ly hoan toan cac hop chét polyphenol ra khoi nguyén lidu, mic du ty 18
1/5 dén 1/10 da duoc chimg minh 1 thich hop dé tach chiét c4c hop chat
tu nhién tir thyc vat trong mot $6 nghién cuu trude day [21, 22]. Mat
khéc, mot s6 nghién ciru di khao sat cac ty 16 nguyén liéu/dung méi cao
hon (khoang 1/10 dén 1/40) va chi ra rang ham luong céc hop chét tu
nhién thu dugc ting dan khi tang luong dung méi. Tuy nhién, khi ting
dén mot lugng dung moi nhat dinh s& din dén su can bang giita cac pha
do ham lugng céc hop chat nay trong mau 14 ¢4 dinh, 1am hiéu qua trich
ly khong tang thém nira [23, 24].

Két qua thu nhan TPC, TFC va TTC trong nghién ctru nay déu chi
ra rang dung moi methanol 70% va ethanol 70% c6 hiéu qua tach chiét
t6t hon va c6 su khéc biét c6 ¥ nghia théng ké so vdi nudc noéng, mic
du nude ¢6 do phan cuc cao. Picu nay c6 thé giai thich bai cac hgp chat
polyphenol trong 14 6i co chita nhidu nhém hydroxyl linh dong, nhung
vi c6 cdu trac phan tir 16n nén co thé do phan cyc ciia ching twong
duong v6i d6 phan cuc ciia methanol va ethanol & ndng d6 70%, nén da
hoa tan t6t hon. Hiéu qua tach chiét hop chét tir thue vat phu thudc vao
dac tinh cla nguyén liéu, phuong phép va loai dung moi str dung, dac
biét lién quan dén d9 phan cuc cla dung moi. Nhiéu nghién cuu da chi
ra rang nhimg dung méi ¢6 do phan cyc cao nhu nude (1,000), methanol
(0,762) va ethanol (0,654) 1a dung méi 1y tuong dé chiét xuat cac hop
chét tw nhién tir thyc vat, dic biét 1a nhom polyphenol [11, 20, 25]. Tuy
nhién, cac mau thyc vat khéc nhau cé chira cac hop chét phenolic véi
cac chu tric, gi4 tri lién két hydro va do phan cyc rét da dang. Do do,
sy tuwong tc gitta cdc hop chit phenolic v6i nhimg dung méi ké trén,
va ca hé dung méi duoc két hop tir nhitng dung méi nay ¢ nhiing ty 16
khéc nhau, s& dan dén kha nang chiét khong gidng nhau. Mot s6 nghién
ciru dd chimg minh ring khi két hop ethanol, methanol hoic acetone véi
nuée theo céc ty 1¢ khac nhau (30-70%) sé tao ra cac hon hop dung moi
¢d hidu qua tach chiét cao hon [9-11, 26, 27].

3.3. Hiéu sudt thu hoi cao chiét

Thi nghi¢ém danh gid sy anh hudng cua ba loai dung moi ethanol
70%, methanol 70% va nuéc nong dén hiéu qua thu nhan cao chiét tho
tir mau chat kho 1a 6i da dwgc thuc hién. Két qua cho thay khéi luong
cao chiét thu dugc thap nhat Ia 1,15 g twong tmg v6i hiéu suat 1a 11,5%
dbi v6i dich chidt nude nong. Hiéu suat dat cao hon khi dugc chiét béng
dung mbi ethanol 70% va methanol 70% véi hiéu suat chiét tuong tmg
1a 18,3% va 20,2%, khong co su khac biét c6 y nghia gilta hi¢u sudt thu
hdi cao chiét cua hai dung méi ndy (bang 3). Nhu vy, c6 thé thiy rang,
anh huong cta ba loai dung méi dugc sir dung t6i hiéu suat thu hoi cao
chiét thd ciing twong dong voi ham lugng tong polyphenol phan tich
duge. Két qua nay cao hon chi $6 i thiéu 12 8,5% tinh theo dugc liéu
kho (theo quy dinh ctia Dugc dién Viét Nam IV). Tuong dong voi két
qua cia nghién ciru nay, mot s6 nghién ctru trude ddy vé so sanh anh
huong clia cac loai dung mdi téi hi€u qua thu nhan cao chiét tir thuc vat
ciing chi ra rang mot s6 dung moi hitu co nhur ethanol va methanol déu
cho két qua t6t hon so voi phuong phap chiét bing nude, mic du do
phan cyc cua nude cao hon nhiing dung moi nay [11, 26, 28]. Nghién
ciru ciia Q.D. Do va cs (2014) [26] chi ra rang hiéu suat thu hoi cao chiét
tir 1a Ngd (Limnophila aromatica) 3 dat duoc nhing gia tri rat cao (trén
30%) khi dugc chiét bing dung méi ethanol, methanol va acetone, va
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dat gi4 tri thdp hon (x&p xi 25%) khi dugc chiét bang nude cat. Mat khac,
nghién ctru ciia N.H.M. Jusoh va cs (2019) [29] d bdo céo rang sir dung
nude cat ¢ didu kién nhiét do phong va & 121°C déu cho hiéu suit tich
chiét hoat chat sinh hoc tir Diép ha chau (Phyllanthus tenellus Roxb) cao
hon khi dugc chiét boi methanol [29].

Bang 3. Hiéu suét thu hdi cao chiét tho tir mau chat kho 14 6i.
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500 pg/ml. Nhu vdy, tuong dong két qua phan tich TPC, TFC va hiéu
suat thu nhan cao chiét th trong nghién ctru nay, va ciing tuong dong voi
két qua dugc bio cao & mot so nghién ciru trude ddy, mau chiét tir dung
moi ethanol 70% va methanol 70% ciing thé hién kha ning chong dxy
héa cao hon so v6i mau chiét tir nude [9-11].

Bang 5. Ning lwc khir cta cao chiét 13 6i.

Dich chiét Mau kho (g) Dungmdi (ml) Caochiét(g) Hifusuit(%) Trangthdi Mausic
Ethanol 70% 10 100 1,83 18,3 Sanhdac ~ Xanh den
Methanol 70% 10 100 202 202 Sanhdac  Xanh den
Nudc nong 10 100 115 11,5 Sanhdac ~ Xanh den

3.4. Hoat tinh chong éxy héa

Hoat tinh chdng 6xy hoa cia cac dich chiét tir 14 6i dugc thé hién
thong qua kha ning bat gbc tw do DPPH (2,2-diphenyl-1-picrylhidrazyl).
Khi c6 mit cia chét chéng Oxy hoa, dién tr ty do cua phan ti nito trong
DDPH s& bit cip v6i gbe hydro tir chit chong dxy hoa, DPPH s& bi khir
thanh DPPH-H (2,2-Diphenyl-1- picrylhydrazine) va mét di mau tim dic
trung [30]. Két qua th nghiém DPPH cua dich chiét 14 6i tir c4c dung
méi khac nhau duoc trinh bay & bang 4. Cao chiét tir dung méi ethanol
70% va methanol 70% thé hién hoat tinh bt géc tu do DPPH manh
v6i cac gia tri IC thu dugce 1an luot 1a 91,87+2,56 va 78,06+7,37 ng/
ml. Cao chi€t tir nude kha ndng bat goc tw do yeu hon véi gié tri IC, 1a
121,14+4,05 pg/ml. Doi chung duwong vitamin C the hi¢n kha nang bat
gbe tw do DPPH rét manh véi gia trj IC,, thip hon 31,25 pg/ml. Theo
mot s0 nghién ciru trude day, gia tri IC, | the hign kha ndng khir duge 50%
goc tu do DPPH ctia cao chiét tir thuc vat duge chia thanh nam nhom: rat
manh (<50 pg/ml); manh (51-100 pg/ml); trung binh (101-250 pg/ml);
yéu (251-500 pg/ml); khong co hoat tinh (>500 pg/ml) [31, 32].

Bang 4. Kha ning bét gdc tw do cua cao chiét 13 bi.

Khi niing bt gbe tw do DPPH (%) ciia méu (ug/ml)

Cao chibt IC,, (ng/ml)
31,25 62,5 125 250 500

Ethanol 70% 37,834,170 49,303,720 732242,67° 86,67+2,64* 89,03337° 91,87+2,5¢"

Methanol 70%  35,19+4,34%  51,71£535° 69,53+4,19"  84.42+1,55% 9128+3,60° 78,06+737°

Nudc nong 23494205 33844182 523344406 7163473 80,16+3,80° 121,14+4,05°

Vitamin C* S4TT£2,60°  76,16£3,91°  87,9543,06° 89,22+3 41 8744+2,02* <31,25

Chir cai 2, ®, © thé hién s khac biét c6 y nghia thdng ké gita cac mau trong
cung cot & p<0,05.

Phép thir nang lyc khir ciing dugc sir dung dé danh gia kha ning
chdng oxy hoa ciia dich chiét 14 6i trong nghién ctru nay. Chat chdng dxy
hod c6 kha nang khir Fe’* thanh Fe?!, phtre nay tic dung voi FeCl, thanh
phtc hop KFe[Fe(CN), ] mau xanh lam dam. Cuong do mau xanh sau
phan ung ti 1¢ voi ham lugng chat chong oxy hoa. Gia tri OD thu dugc
cang cao chimg to nang luc khir ciia miu cang manh [30]. Két qua thé
hién ¢ bang 5 cho théy rang nang lyc khir clia cao chiét tir ethanol 70%
va methanol 70% manh hon so voi cao chiét tir nudc néng véi céc gia tri
OD tai bude song 700 nm lan luot 1 1,32+0,04, 1,33+0,06 va 1,18+0,07
o néng d6 250 pg/ml, va 1,89+0,07, 1,94+0,12 va 1,42+0,04 & néng
do 500 pg/ml, twong ng véi cac gia tri EC,) 1An Tuot 14 53,74+5 44,
55,56+3,98 va 72,5946,46 ng/ml. Gia tri OD cac mau cao chiét déu thap
hon nhiéu so véi gi4 tri OD cua ddi chimg duong cc nong do tir 62,5-
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Ning lyc khit (OD,,) ciia mAu (ug/ml)

Canchi 31,25 62,5 125 250 500 EC (reful
Ethanol 70%  038+0,05 0542005  0,74+0,07  13240,04> 1,890,070  53,744544°
Methanol 70%  0,350,03 0,490,048  0,79:0,07  1,33£0,06"  19440,12°  55,56+3,98
Nubcnong — 022:0,04  040:0,02° 053005  1,180,07°  142+0,04°  72,5946,46*
Vitamin C 0480,13*  0,7240,08  134+0,14*  224£0,07  235£0,06*  36,87+6,63°

Chir céi 2, ®, © thé hién su khac biét c6 y nghia théng ké gita cac mau trong
cung cot & p<0,05.

Mt sb bao cao trude day da thyc hién nhiéu phuong phap khac nhau
dé chi ra rang dich chiét va cao chiét 1a 6i co kha nang chdng 6xy hoa
cao, bao gdm phép thir kha niang bét goc tw do DPPH, ABTS; kha ning
trung hoa gbc NO, NO,, HO; kha néng trung hoa H,0,; khao sét néng luc
khur; phuong phap chuan do pemanganat; va phuong phap xanh metylen
[13, 14, 33]. A.E. Bedawey va cs (2010) [34] da so sanh khd nang chong
0xy hoa ciia mot sO phy phidm nong nghiép, bao gom ré gumng, 14 6i, hat
01, v0 hat vimg, v6 cam, cam ggo va mam lia mi, va chi ra rang 1 6 oi co
kha nang chong oxy hoa chi thp hon 1é gimg va cao hon tat ca cic mau
thi nghiém con lai. Thém vio d6, nghién ctru gan ddy ciia R.S. Farag va
¢s (2020) [12] bao céo riang két qua thir nghiém kha ning bat goc tw do
DPPH cua dich chiét 14 6i twong dwong véi dich chiét 14 lyu, va cao hon
dich chiét tir 14 sung va 1a 6 liu.

Lién quan dén muyc tiéu ctia nghién ctru nay, mot s6 yéu to khac anh
huéng hiéu qua thu nhdn hop chat polyphenol va hoat tinh chong oxy
héa ctia chiét xuét 14 6i nhur nhiét do say/trlch ly, phuong phap tach chiét,
ti 1¢ dung moi/nguyén liu... cling can khao sat. Ngoai ra, mot s6 phan
tich cac hop chét khéc ctia mau 14 6i nhu tanin va alkaloids, ciing nhu
d4nh gia mot s6 hoat tinh sinh hoc khdc nhu tre ché enzyme a- -amylase
va a-glucosidase giy bénh tiéu dudng hay trc ché enzyme chuyén doi
angiotensin gdy bénh cao huyét ap, khang viém, trc ché té bao ung thu..
can duoc tiép tuc thyc hién.

3.5. Méi twong quan giita phenolic téng, flavonoid tong,
triterpenoid toan phan va hoat tinh chong o6xy hoa

Tur s6 ligu thi nghiém, méi twong quan gitta TPC, TFC, TTC va hoat
tinh chong 6xy hoa cua cac mau chiét xuat 1a 61 dugc xac dinh bang
phép so sanh Pearson. Két qua phan tich ¢ bang 6 chi ra rang TPC, TFC

Bang 6. Hé s6 twong quan giira phenolic tong, flavonoid téng, triterpenoid
toan phan v&i kha ning chéng oxy hoéa.

H¢ sb tuong quan TPC  TFC TIC  DPPHIC,  NinglyckhiEC,
TPC 1 08447 0997 0966" 080"
TFC I 0842 08917 0867
TIC 1 085" 0790
DPPHIC, 1 0877

Nang Iyc khit EC,, 1

", gia tri twong quan c6 y nghia théng ké & mdc y nghia 0,01 va 0,5 trong phép
so sanh twong quan Pearson.
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va TTC tuong quan thuan (r>0) c6 y nghia thong ké ¢ mirc ¥ nghia 0,01.
Diéu nay c6 nghia 1a ham lugng c6 TPC, TFC va TTC cua dich chiét 14 6i
¢6 ty 18 thudn v6i nhau khi duoc tach chiét bang cdc dung méi khac nhau.
Nguoc lai, céc gia tri TPC, TFC va TTC thé hién mi twong quan nghich
v6i cac gia tri IC, cua thir nghi¢m khd néng bit géc tyr do DPPH va thir
nghiém nang luc khtr (r<0) & mirc y nghia 0,01. Diéu nay chung to rang,
ham lugng céc hop chat nay trong la 6i tac dong truc tiép dén hoat tinh
chong oxy hoa. Ham lugng céc hop chét nay ¢6 trong chiét xut thu dugc
cang cao, mau sé s ¢o kha ning chdng 6xy hoa cang manh.

4. Két luan

Két qua cta nghién ctru cho thy, ethanol 70%, methanol 70% va
nudc nong déu c6 thé sir dung lam dung moi dé tach chiét cac hop chat
polyphenol tir mau chét kho 1a 61, va dich chiét tir cac dung moi nay déu
thé hién hoat tinh chéng 6xy hoa. Dung moi ethanol 70% va methanol
70% cho hiéu qua tach chiét twong dwong nhau va cao hon nudc nong.
Dich chiét bang hai dung méi nay ciing thé hién kha nang chong 6xy hoa
cao hon so vdi dich chiét bang nudc nong. Hoat tinh chdng 6xy hoa ty 18
thuan voi ham luong TPC, TFC va TTC trong dich chiét. Tir két qua ciia
nghién ctru, c6 thé thay ring, dich chiét tir 14 6i 1a mot ngudn chét chong
6xy hoa tu nhién tiém nang cho nhimg nghién ctru san xuat san pham thyc
phim chirc nang va dugc phim.
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