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Khio sat thanh phan héa hoc, hoat tinh khang vi sinh vit va khang oxy héa
ctia cao chiét tir vo Iua hat diéu (Anacardium occidentale L.)
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Tom tit:

V6 lua hat diéu (Anacardium occidentale L.) 12 mdt phu pham nong nghiép giau tiém ning, chira nhiéu hop chat ty
nhién véi cac hoat tinh sinh hoc quan trong. Nghién ctru nay khao sat thanh phin hoéa hoc, hoat tinh khang vi sinh
vét va khang oxy hoéa ciia cao chiét ethyl acetate tir vo lua hat diéu. Phén tich dinh tinh cho thiy, cao chiét chira
cac nhém hgp chit nhw polyphenol, flavonoid, coumarin, tanin, nhung khong phat hi¢n alkaloid va saponin. Téng
ham lugng polyphenol va catechin ciing cac din xuit lan lwot dat 566,50+0,76 mg GAE/g va 517,50 mg/g, trong dé
catechin (247,21 mg/g) chiém ty 1€ cao nhit, tiép theo la epigallocatechin gallate (166,27 mg/g) va epicatechin (94,49
mg/g). Cao chiét thé hién hoat tinh khang vi sinh vit manh, diic biét 13 véi Staphylococcus aureus (21,00+£0,50 mm)
va Candida albicans (11,33+0,58 mm). Ngoai ra, hoat tinh khang oxy héa ciia cao chiét ciing rat dang chu y, véi gia
tri IC,, dat 10,05+0,06 pg/ml, ;hép hon vitamin C (11,62+0,18 pg/ml). Két qua nghién ciru da chimg minh cao chiét
ethyl acetate tir vo lua hat di€u 1a nguon nguyén liéu giau tiém ning, hira hen wng dung trong dwge li¢u va thuc
phim chirc niing.

Tir khéa: Anacardium occidentale L., catechin, khang oxy héa, khang vi sinh vat, polyphenol, vé lua hat diéu.
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Abstract:

The cashew nut testa (Anacardium occidentale L.) is an agricultural byproduct with great potential, containing
numerous natural compounds with significant biological activities. This study investigates the chemical composition,
antimicrobial properties, and antioxidant capacity of the ethyl acetate extract derived from cashew nut testa.
Qualitative analysis revealed the presence of compounds such as polyphenols, flavonoids, coumarins, and tannins,
while alkaloids and saponins were not detected. The total polyphenol and catechin contents, along with their
derivatives, were 566.50+0.76 mg GAE/g and 517.50 mg/g, respectively, with catechin (247.21 mg/g) being the
predominant compound, followed by epigallocatechin gallate (166.27 mg/g) and epicatechin (94.49 mg/g). The
extract exhibited strong antimicrobial activity, particularly against Staphylococcus aureus (21.00+0.50 mm) and
Candida albicans (11.33+£0.58 mm). Furthermore, the extract demonstrated remarkable antioxidant activity, with an
IC,, value of 10.05+0.06 pg/ml, which was lower than that of vitamin C (11.62+0.18 pg/ml). These findings suggest
that the ethyl acetate extract from cashew nut testa is a promising raw material with potential applications in
pharmaceuticals and functional foods.
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1. it van de

Diéu (dnacardium occidentale L.) 1a mot loai ciy cong
nghiép dai ngay thudc ho Anacardiaceae, c6 ngudn gdc tir
khu vuc PBong Bic Brazil, hién dugc tréng rong rai & cac
vung nhiét doi, dac biét 1a tai Nam Ava bong Nam A, trong
d6 c6 Viét Nam [1]. Hat diéu chira ham lugng dinh dudng
cao gdm protein, chit béo khong bdo hoa, khoang chat
va vitamin [1-3]. Khong chi dugc st dung phd bién trong
nganh thyc phdm, hat didu con c¢6 tiém nang tng dung trong
linh vuc duoc pham. Ngoai nhan hat, cac phu pham tir qua
trinh ché bién nhu v6 hat, vo lua va dau vo hat diéu cling
dang nhan duoc nhiéu sy quan tim nham ting cuong gia tri
sir dung va giam thiéu lang phi [2-4].

Trong s cac phu pham, vo lya hat diéu 1a 16p mang
mong bao quanh nhan hat, chiém khoang 1-3% tong trong
lwong hat va thuong bi loai bo trong qua trinh ché bién [5].
Tuy nhién, nghién ctru da chi ra ring, vo lya chtra nhidu
polyphenol, bao gdm catechin, epicatechin, catechin gallate
va procyanidin v6i cac dac tinh sinh hoc nhu khang vi sinh
vat va khang oxy hoa [4]. Nho nhiing dac tinh nay, vo lua
tré thanh ngudn nguyén liéu tiém ning cho cac nganh cong
nghiép thuc pham, dugc pham va my pham. Trong bdi canh
nhu cdu ngdy cang ting d6i voi cac san pham tu nhién, viéc
tan dung hiéu qua phu pham nay dang thu hut sy cha y cta
nhiéu nha nghién ctru.

Viét Nam, mét trong nhitng qudc gia xuat khau hat diéu
16n nhét thé gici, san xudt mot lugng 16n vo lya hat diéu tir
qué trinh ché bién. Theo udc tinh, tir 80 kg hat didu tho s&
tao ra khoang 1 kg vo lua [6]. Tuy nhién, phan 16n ngudn
phu phdm nay van chwa duoc khai thac hiéu qua, dan dén
lang phi trong chudi gia tri [7]. Mic du trén thé gidi da co
nhiéu nghién ctru vé thanh phan hoa hoc va hoat tinh sinh
hoc cua vo lua hat diéu [8-11], tai Viét Nam, cac nghién
ctru chu yéu tap trung vao phuong phéap chiét xuat [12-15].
Ngoai ra, cac yéu td nhu diéu kién thd nhudng, khi hau va
phuong phap tréng trot tai Viét Nam c6 thé anh huong dén
thanh phﬁn va hoat tinh sinh hoc cta vé lua, nhung chua
duoc nghién ciru chi tiét.

Trude bbi canh toan cau héa va nhu ciu phat trién bén
vitng, viéc tan dung phu pham ndéng nghiép dé tao ra cac san
phém c6 gia tri gia ting dang trd thanh xu hudng. Nghién
ctru thanh phén hoa hoc va hoat tinh sinh hoc cta vo lua
hat diéu tai Viét Nam khong chi nang cao gia tri kinh té ma
con gop phan phat trién bén viing trong nganh nong nghiép.
Do d6, nghién ctru nay tap trung khao sat thanh phan héa
hoc, kha nang khang vi sinh vat va khang oxy hoa cua cao
chiét ethyl acetate tir vo lua hat diéu thu thap tai Viét Nam.
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Dung moéi ethyl acetate duoc lya chon do tinh phan cuc
trung binh, pht hop dé chiét xudt cac hop chét polyphenol
va flavonoid c6 hoat tinh sinh hoc cao, déng thoi 1a dung
moi an toan, it doc hai va than thién voi moi truong [16].
Hon nita, cac nghién ciru str dung dung moéi ethyl acetate dé
tach chiét cac hop chét tir v6 lua hat diéu con han ché. Két
qua nay s& cung cap co s¢ khoa hoc cho viée tan dung hiéu
qua ngudn phu phdm nay, gop phan phat trién cac san pham
tu nhién phuc vu linh vuc y hoc, thuc phém va cong nghiép
trong xu hudéng wu tién san pham tir nhién.

2. Viat liéu va phuong phap nghién ciiu
2.1. Vit ligu

Mau v6 lua hat diéu dugc thu thap tr mét co s& ché bién
tai tinh Binh Phudc (trude sap nhap). Sau khi thu thap, mau
dugc rira ky dé loai bo hoan toan cat va bui ban. Vo lua hat
diéu sach dugc siy kho ¢ 60°C trong 24 gio, sau d6 nghién
thanh bot min véi kich thude hat nho hon 1 mm bang may
nghién trong phong thi nghiém. Bot vo lua dwoc bao quan
trong hop kin & 4°C nham duy tri sy 6n dinh va bao toan cac
hop chét sinh hoc cho cac thi nghiém tiép theo.

2.2. Chudn bi cao chiét ethyl acetate

Dé chuén bi cao chiét ethyl acetate tr bot vo Iua hat diéu,
30 g bot da xur Iy duge can chinh x4c va cho vao ti dap mau.
Sau do, 100 ml dung mdi ethyl acetate dugc thém vao tui,
tron déu hdn hop. Tui chira miu duoc dit vao may dap mau
co hoc va xtr Iy trong 5 phut. Hon hop mau duoc chuyén vao
binh duran sach, bd sung dung moi dé dat ty 1¢ mau: dung
moi 1a 1:10 (khdi lugng: thé tich w/v). Binh chita mau duoc
dit trong bé 6n nhiét (WNB45, Memmert - Dtic) va chiét
ngam trong 24 gio & 50°C dé t6i wu hoa sy khuéch tan cac
hop chit vao dung méi. Sau qué trinh chiét ngam, hon hop
duogc ly tam bang may ly tim (Allegra X-15R, Beckman
Coulter - M¥) trong 8 phut & toe d6 2000 vong/phit va 25°C
dé tach phan dich chiét. Phan dich chiét tiép tuc duoc loc
qua may loc chan khong dé loai bo ba tho. Phan ba duoc
bd sung dung moi moi va chiét ngdm thém hai lan dé thu
nhan t6i da cac hop chét. Toan bo dich chiét dugc gom lai va
dung méi dugc loai bé bang hé thdng co quay chan khong
(Rotary evaporator, R-300), thu dugc cao chiét dang long.
Cao chiét sau d6 duoc hoa tan vao nudc cit theo ty 18 1:4
(v/v), bao quan & -80°C cho dén khi dong hoan toan. Mau
dong lanh dugc dua vao may dong kho chan khong (Low
volume lyophilizer, ALPHA 2-4 LSC Basic) va sy dong
kho trong 72 gid dé thu bot cao chiét kho. Thi nghiém duoc
1ap lai ba lan dé dam bao tinh chinh x4c v6i hiéu suét trich
ly cia cao chiét dat 13,64+0,18%. Do 4m cua cao chiét sau
dong kho dugc duy tri <10% trude khi phan tich.



Khoa hoc Tu nhién | Héa hoc; Khoa hoc Ky thuat va Cdng nghé | K thuat thuc pham va dé udng; Khoa hoc Y - Duioc | Duoc hoc nm

2.3. Dinh tinh cdac nhom hop chit hod hoc

Thanh phan hoa hoc ciia cao chiét ethyl acetate tir vo
lua hat diéu duwoc khao sat bang cac phwong phap dinh
tinh. Coumarin dwoc phat hién bang thubc thir NaOH 10%
theo phuong phép cua D.T.L. Huong va cs (2012) [17].
Alkaloid duoc nhan dién bang thudc thir Wagner va Mayer
theo phuong phap ctia N.H. Phung (1999) [18]. Tanin phan
ung voi gelatin, saponin dugc phat hién qua phan Gng tao
bot, polyphenol véi thude thir FeCl, 10%, va flavonoid qua
thuoc thir H,SO, dic theo phwong phap ctia P. Tiwari va cs
(2011) [19].

Ngoai ra, sy hién dién cia polyphenol va catechin dugc
xac dinh bang phuong phap sic ky 16p mong (TLC) theo V.
Rastija va cs (2004) [20]. Hé dung méi pha dong 1a hon hop
chloroform: methanol: acid acetic (9:3:3, v/v/v). Ban TLC
Silicagel 60 F254 (Merck, Buc) duoc nung ¢ 110°C trong
30 phut trude khi st dung. Mau cao chiét va chat chudn
(gallic acid, catechin, néng do 10 g/1) dugc cham 1én ban sic
ky va phat trién trong 25-30 phit. Sau d6, ban sic ky dugc
lam kho, phun dung dich FeCl, 1%, sdy ¢ 95-105°C trong
5-10 phut. Vét mau ctia mau dugc so sanh voi chat chuan dé
xac dinh sy hién dién cua polyphenol hodc catechin.

2.4. Dinh lugng polyphenol t(”;ng s0

Ham luong polyphenol tong sé (TPC) ciia cao chiét
ethyl acetate tr vo lya hat diéu duge x4c dinh theo phuong
phap do mau dung thudc thir Folin-Ciocalteu véi mot s sira
ddi [21]. Cu thé, 1 mg mau cao chiét duoc hoa tan vao 1 ml
methanol, tao thanh dung dich mau 1 mg/ml. Tt dung dich
nay, lay 0,1 ml troén véi 0,5 ml thube thir Folin-Ciocalteu
10%, dé phan tmg trong 10 phut. Sau d6, b sung 0,4 ml
dung dich Na,CO, 7,5%, u hén hop trong diéu kién bong tdi
6 nhiét do phong trong 1 gid. DY hap thu quang hoc ctia hon
hop dugc do tai budc song 765 nm bé‘mg thiét bi doc ELISA
(VersaMAX). Puong chuan duoc xdy dung dya trén dung
dich acid gallic v6i cac ndng do tir 15,625 dén 500 pg/ml.
Két qua duge biéu dién dudi dang miligam acid gallic trong
duong trén mdi gam cao chiét (mg GAE/g cao chiét). Thi
nghiém dugc lap lai 3 lan.

2.5. Dinh lwong catechin va cdc din xudt

Ham lugng catechin va cic dan xuat trong cao chiét
ethyl acetate tir vo lua hat didu dugc phan tich theo phuong
phép ctua H. Wang va cs (2003) [22]. 100 mg mau dugc
chiét siéu am trong 7 ml dung mdi methanol:nude (70:30,
v/v) 6 70°C, sau d6 dinh muc dén 10 ml. Mau duoc loc qua
mang loc 0,45 pm trude khi tiém vao hé thong sic ky long
hi€u nang cao (HPLC) Agilent series 1200, trang bi hai bom
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ghép ndi dau do UV (Waters, M¥). Qua trinh tach dugc thuc
hién trén cgt Zorbax Extend C18 (250%4,6 mm, 5 pm) voi
pha dong gom hai kénh: kénh A (0,1% acid acetic) va kénh
B (acetonitrile). Chuong trinh rira giai theo gradient bét dau
vGi 95% A va 5% B, sau do thay doi ty 1¢ pha dong qua cac
méc thoi gian khac nhau, dat 100% B tai phut thtr 25 trudce
khi tro vé& diéu kién ban dau ¢ phut thir 26 va duy tri d&én
phut thtr 30. Qua trinh phan tich dugc thyc hién & tbe do
dong 1 ml/phut, nhiét do cot 30°C, thé tich tiém 20 ul va
bude song phat hién 280 nm. Cac chat chuan s dung bao
gdm catechin, epigallocatechin gallate, epicatechin gallate,
epigallocatechin va epicatechin dwgc mua tir Sigma-Aldrich
(btc).

2.6. Thir nghiém hoat tinh khdng vi sinh vit

Hoat tinh khang vi sinh vat cua cao chiét ethyl acetate
tir v6 lua hat diéu dugc xac dinh bang phuong phap khuéch
tan trén dia thach theo L.A.J. Bhorgin va cs (2014) [23]
v6i mot s6 didu chinh. Phuong phap nay dua trén kha ning
e ché cua cao chiét tir vo lua hat didu d6i véi cac vi sinh
vat, thé hién qua duong kinh vong vé khuan (mm) xung
quanh giéng thach. Cac vi sinh vét dugc thir nghiém bao
gdm: Staphylococcus aureus ATCC 25923, Escherichia
coli ATCC 25922, Salmonella typhimurium ATCC 13311,
Pseudomonas aeruginosa ATCC 27853 va Candida
albicans ATCC 10231. Pé chuan bi mau, cac chung vi
khuan va nam duoc tang sinh trong moi truong Brain Heart
Infusion (BHI) ¢ 37°C trong 24 gio, sau d6 trai trén dia
thach moi truong Mueller Hinton Agar (MHA) v trung ¢
mat do sinh khdi 10° CFU/ml. Cao chiét ethyl acetate dugc
pha lodng bang dung méi nuéc dé dat ndng do thir nghiém
1a 100 mg/ml. Trén dia thach, tao cac giéng c6 dudng kinh
6 mm va thém vao mdi giéng 50 ul dung dich cao chiét
ethyl acetate, véi moi nghiém thirc duoc lip lai ba lan trong
didu kién vo trung. Ampicillin dwoc pha lodng bing dung
moi nude dé dat ndng d6 10 mg/ml sir dung lam déi chimg
dwong dé so sanh hiéu qua khang vi sinh vat. Sau 24 gio
& nhiét d6 phong, duong kinh vong v6 khudn xung quanh
giéng thach dugc do dé danh gia hoat tinh khang vi sinh vat
clia cao chiét ethyl acetate tir vo lua hat diéu. D6i ching 4m
su dung trong thtr nghiém la dung moéi nude.

2.7. Thur nghiém hoat tinh khdang oxy hoa

Hoat tinh khang oxy hoa ciia cao chiét ethyl acetate tir vo
lua hat diéu duogc xac dinh bang phwong phap bat gbe tu do
DPPH, dua trén mo ta cua M.X. Hoa va cs (2018) [15], véi
mot s6 diéu chinh pht hop. Trong qua trinh thir nghiém, cao
chiét ethyl acetate dwoc pha lodng bang dung méi ethanol
& cac ndng do khac nhau (0-62,5 pg/ml). Sau d6, hat 1 ml



dung dich mau cho vao dng nghiém cé chira 4 ml dung dich
DPPH 0,1 mM (D9132-1G, Sigma). Hon hop duoc 1 trong
diéu kién t6i, & nhiét d6 phong, trong vong 30 phut. Sau thoi
gianu, do hép thu quang hoc (OD) cua dung dich dugc do tai
budc song 517 nm. Vitamin C (A92902-100G, Sigma) dugc
str dung 1am méu chuén d6i chimg duong. Hoat tinh khang
oxy hoa ciia miu dugc tinh dua trén kha ning trung hoa gbe
tu do DPPH, thé hién qua phan trim hiéu suét trc ché. Gia tri
IC,, biéu thi n6ng d6 can thiét dé trc ché 50% hoat tinh géc
tu do DPPH, dugc tinh tir dudng cong chudn dé danh gia
mirc d6 khang oxy héa cua cao chiét ethyl acetate.

2.8. Xir Iy 56 ligu

M3di thi nghiém dugc tién hanh 13p lai ba lan, dir liéu thu
dugc duogc trinh bay dudi dang gia tri trung binh £ do léch
chuin. Phan tich s6 liéu dugc thue hién bﬁng cach st dung
phin mém Minitab phién ban 16.2.2.4 va Microsoft Excel
2013 dé dam bao tinh chinh xac va dang tin cdy cuia két qua.

3. Két qua va ban luan

3.1. Pinh tinh cdc nhém hop chit hod hoc ciia cao
chiét ethyl acetate

Viéc dinh tinh cdc nhém hop chit héa hoc trong cao
chiét thuc vat 1a budc co ban va quan trong dé xac dinh
thanh phén hoéa hoc so bg, tir d6 dinh hudng cho cac nghién
ctru sau hon vé tac dung sinh hoc va tiém ning tng dung
[24]. Trong nghién ctru ndy, cao chiét ethyl acetate tir vo lua
hat diéu dugc kiém tra qua céc phan tng hoa hoc dac trung,
cho théy su hién dién ctia coumarin, tanin, polyphenol va
flavonoid (bang 1). Nguoc lai, cac thir nghiém dac hiéu ddi
v6i alkaloid va saponin khong phat hién thdy su hién dién
ctia hai nhom hop chét nay.

Bang 1. Binh tinh cac nhém hop chéat hoa hoc cua cao chiét ethyl
acetate tir vo lua hat diéu.

Pinh tinh  Phén ing Két qua Két luan
Coumarin NaOH 10% + Co

Wagner = Khong
Alkaloid

Mayer = Khong
Tanin Gelatin T Co
Polyphenol  FeCl, 10% + Co

Déu oliu, dun néng 90°C  — Khong
Saponin

Phan ung tao bot - Khong
Flavonoid ~ H,SO, + Co

(-): khéng xuét hién hop chét; (+): c6 xuét hién hop chét.
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Két qua phan tich bang phuong phap TLC cung cb
thém cac phat hién trén. Hinh 1A cho thdy, mau cao chiét
ethyl acetate tir vo lua hat diéu c6 vach trung véi gallic acid
(R=0,63), xac nhén sy hi¢n dién cta gallic acid, mdt hop
chat thugc nhom polyphenol. Twong tyr, hinh 1B cho thay,
mau c6 vach tring véi catechin (R=0,68), chung t6 sy hi¢n
dién cua catechin thuéc nhom flavonoid.

(A) (B)

ey

At e

Hinh 1. Dinh tinh ho'p chéat polyphenol (A) va catechin (B) cia cao
chiét ethyl acetate tir v lya hat diéu bang phwong phap TLC.
EA: Cao chiét ethyl acetate; G: chat chuan gallic acid; C: chat chuén
catechin.

Két qua nay pht hop voi nghién ctru ciia N.V. Toan va
cs (2023) [25] khi cac tac gia ghi nhan sy hién dién cua
coumarin, polyphenol, tanin va flavonoid trong cao chiét vo
lua hat diéu bang cac dung méi ethanol, methanol va nudc.
Nghién ctru cia H.V. Thanh va cs (2023b) [26] ciing khang
dinh rang, polyphenol va flavonoid 1 hai nhém hop chat
chinh trong cao chiét tir nguén nguyén lidu nay. Ngoai ra,
cac nghién ctru trudc day cling da phat hién ham lugng tanin
trong cac bo phan khac nhau cua hat didu, bao gdm ca vo
lya [2, 27, 28].

Polyphenol, flavonoid, coumarin va tanin trong cao chiét
ethyl acetate tir vo lua hat didu déu 1a nhimg hop chét c6
hoat tinh sinh hoc tiém nang. Polyphenol noi bat véi kha
ning khang oxy hoa manh, bao vé té bao khoi tén thuong
do gbc tu do, dong thoi hd trg khang viém, khang khuan
va phong ngtra bénh maén tinh [29]. Flavonoid dong vai tro
quan trong trong bdo v¢ h¢ tim mach, diéu hoa mién dich
va giam viém [30]. Coumarin da dugc chirng minh c6 kha
ning khang khuén, chdng dong mau va diéu hoa mach mau
[31]. Tanin nho kha ning tao lién két véi protein c6 tac dung
bao v€ niém mac ti€u hoa, khang viém va tc ché vi khuan
gdy bénh [32]. Nhin chung, viéc phat hién cac hop chét nhu
polyphenol, flavonoid, coumarin va tanin trong cao chiét
ethyl acetate tir vo lua hat didu cho thdy tiém ning nghién
cuu trong linh vuc dugc liéu va cham soc stc khoe.
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3.2. Ham lugng polyphenol t(fng $6 ciia cao chiét ethyl
acetate

TPC trong cao chiét thuc vat 1a mot chi sd quan trong,
phan anh kha ning khéng oxy hoa va tiém nang sinh hoc
ctia ngudn nguyén liéu [29]. Trong nghién ctru nay, TPC cia
cao chiét ethyl acetate tur vo lua hat diéu duoc xac dinh la
566,50+0,76 mg GAE/g (bang 2). Két qua niy cao hon dang
ké so voi cac nghién ciru trudce ddy, cho thiy tiém ning sinh
hoc 16n ciia mau cao chiét.

So sanh véi cac nghién ctu khac, nghién cuu cua N.T.
Ngan (2023) [12] stt dung dung mdi ethanol/nude (80/20
v/v) thu dugc TPC chi dat 376,34+13,53 mg GAE/g, thép
so v6i nghién ctru hién tai. Sy khac biét nay co thé do ethyl
acetate wu tién chiét xuat cac polyphenol it phan cyc. Tuong
tu, phuong phap st dung enzyme cellulase va pectinase ctua
T.H. Phan va cs (2024) [14] chi thu dugc TPC 165,03+1,17
mg GAE/g, c6 thé vi cu truc té bao khong duoc pha v hoan
toan, dan dén hiéu suit chiét xuét

3.3. Ham lwong catechin va cdc hop chit lién quan
trong cao chiét ethyl acetate

Catechin va cac dan xudt 1a nhitng hop chat flavonoid
quan trong, ndi bat véi kha niang khang oxy hoa manh, trung
hoa géc tu do, bao vé sirc khoe tim mach va hd trg phong
ngua cac bénh man tinh [33, 34]. Viéc xac dinh ham lugng
catechin va cac dan xuét trong cao chiét thuc vt khong chi
gitp danh gia gia tri sinh hoc cia nguyén liéu ma con cung
cap co so khoa hoc cho cac g dung tiém ning trong linh
vue dugce lidu va thuc phdm chirc ning. Trong nghién ctru
nay, tong ham luong catechin va cac dan xuét trong cao chiét
ethyl acetate tir vo lua hat diéu dat 517,50 mg/g cao chiét,
bao gdm catechin (247,21 mg/g), epigallocatechin (8,58
mg/g), epigallocatechin gallate (166,27 mg/g), epicatechin
(94,49 mg/g), va epicatechin gallate (0,945 mg/g) (bang 2
va hinh 2). Két qua nay cho thdy, catechin 14 hop chét chiém
uu thé, tiép theo 1a epigallocatechin gallate va epicatechin,
trong khi epigallocatechin va epicatechin gallate hién dién
v6i ham luong thap hon.

thip. Phuong phap hd tro vi song
v6i dung modi nude cat cua M.X.
Hoa va cs (2018) [15] ciing cho két
quéa thap hon v6i TPC 194,99 mg
GAE/g, do tinh phan cyc cao cua
nuée khong phi hop dé chiét xuit

2000

1500 4

cac polyphenol it phan cuc.

Nguoc lai, nghién ctru ctia N. V.
Toan va cs (2023) [25] str dung dung
méi methanol, ethanol va nuéc lan
lugt ghinhan TPC1a517,81,495,25
va 481,20 mg GAE/g, gn véi gia
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Hinh 2. Sic ky dé cla cao chiét ethyl acetate tir vé lua hat diéu.



So sanh véi cac nghién ctu trude day, két qua nay co
nhiéu khac biét dang chti y. Nghién ctru ciia H.Q.V. Le va
cs (2021) [8], su dung dung moi nudc va ethanol, bao cao
ham lugng (+)-catechin lan luot 14 167,6 va 172,4 mg/g cao
chiét, thip hon gia tri catechin (247,21 mg/g) trong nghién
ciu nay. Tuy nhién, ham lugng (-)-epicatechin dat 93,3
mg/g va 99,8 mg/g, tuong duong vadi epicatechin (94,49
mg/g) cua nghién ctru hién tai.

Két qua tir nghién ctru cua N. Chandrasekara va cs
(2011) [9] ghi nhan ham lugng (+)-catechin (47,28 mg/g),
(-)-epicatechin (28,29 mg/g) va epigallocatechin (2 mg/g)
thip hon dang ké. Su khac biét nay c6 thé xuat phat tir viéc
sir dung dung moéi va diéu kién chiét xuat khong toi uu.
Trong khi do, nghién ctru ciia H.V. Thanh va cs (2023b)
[26] bao cdo ham lugng catechin dao dong 139-207 mg/g,
thdp hon so v6i nghién ctru nay. Tuy nhién, ham luong
epigallocatechin (8,58 mg/g) trong nghién ctru hién tai lai
thap hon pham vi 37-95 mg/g ma nhém nay ghi nhan.

Su khac biét gitra cac nghién ciru c6 thé dugc giai thich
boi cac yéu td nhu loai dung méi, phuong phap chiét xuét
va diéu kién thi nghiém (nhiét do, thoi gian, pH). Dung moi
ethyl acetate duoc str dung trong nghién ctru ndy cho thay
kha ning chiét xuat hiéu qua cac flavonoid it phan cuc, din
dén ham luong catechin va cac din xuat cao hon so véi
dung moi nude hodc ethanol.

3.4. Hoat tinh khdng vi sinh vit ciia cao chiét ethyl
acetate

Hoat tinh khang vi sinh vt ctia cao chiét thuc vat 1a mot
chi s6 quan trong, gitp danh gia kha ning ngan chan sy phat
trién clia cc tic nhan gy bénh, dong thoi xac dinh tiém ning
ung dung trong linh vuc dugc li€u va bao quan thuc phém
[35]. Trong nghién ciru nay, cao chiét ethyl acetate tir vo lua
hat diéu va Ampicillin duoc thir nghiém véi nam chung vi
sinh vat: E. coli, S. aureus, S. typhimurium, P. aeruginosa
va C. albicans (bang 2). Két qua thir nghiém cho thay, cao
chiét ethyl acetate tir vo lya hat diéu ¢ néng do 100 mg/ml
c6 kha nang uc ché su phat trién ctia cac vi sinh vat. Dbi véi
vi khudn Gram duong S. aureus, cao chiét tao ra vong vo
khuan c6 dudng kinh 1a 21,00+£0,50 mm, cho thdy hoat tinh
khéang Kkhuén rd rét. Vi cac vi khuan Gram am, duong kinh
vong vo khuén do duoc 1an luot 13 7,17+0,29 mm ddi véi
E. coliva §. typhimurium, trong khi P. aeruginosa c6 duong
kinh vong vo khuén nho hon, chi dat 6,00+0,00 mm. Ddi
v&inam C. albicans, cao chiét cling thé hién hoat tinh khang
nam véi duong kinh vong vo khuan dat 11,33+0,58 mm.
Ampicillin dugc st dung lam ddi chimg duong & nong do
10 mg/ml ciing cho thay kha nang khang vi sinh vat. Cu thé,
v6i S. aureus, Ampicillin tao ra vong vo khuan c6 duong
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kinh 18,79+0,89 mm. Pdi v6i vi khuan Gram am, duong
kinh vong vo khudn do duoc 1a 5,25+0,78 mm ddi véi E.
coli, 5,98+0,46 mm dbi voi S. typhimurium va 5,11%0,39
mm d6i voi P, aeruginosa. Ngoai ra, Ampicillin ciing thé
hién hoat tinh khdng ndm nhét dinh v6i C. albicans voi
duong kinh vong vo khuan dat 8,95+0,12 mm. Nhin chung,
cao chiét ethyl acetate tir vo lua hat diéu c6 kha nang trc ché
vi khuan Gram duong t6t hon vi khudn Gram 4m va nam
men.

Bang 2. Hoat tinh khang vi sinh vat cta cao chiét ethyl acetate tir
v6 lua hat diéu.

Puong kinh vong v khuin (mm)

Vi sinh vat

Cao chiét Ampicillin
Escherichia coli 7,17+£0,29 5,25+0,78
Staphylococcus aureus 21,00+0,50 18,79+0,89
Salmonella typhimurium 7,17+£0,29 5,98+0,46
Pseudomonas aeruginosa 6,00+0,00 5,11+0,39
Candida albicans 11,33+0,58 8,95+0,12

So sanh voi cac nghién ctru trude ddy, két qua nay cho
the"iy su khac biét vé hoat tinh khéang vi sinh vat ciia cao chiét
v6 lua hat diéu. Nghién ctru ciia N.V. Toan va cs (2023) [25]
ghi nhan r?mg, chiét xuét vo lua hat diéu bé“mg dung moi
methanol, ethanol va nuéc c6 kha ning @c ché cac vi sinh
vat tuong tu, nhung muc do khang khuén khong manh br?mg,
dac biét 1a dbi voi S. aureus. Nghién ctru cua P. Sruthi va
¢s (2023) [10] da thtr nghiém cac phan doan phenolic tir vo
lua hat diéu, trong d6 phan doan phenolic ty do cho ving
{rc ché ti da & ndng d6 thap (3 mg/ml). Két qua nay t6t hon
hoat tinh khang vi sinh vt cua cao chiét ethyl acetate trong
nghién ctru hi¢n tai.

Ngoai ra, nghién ctu cua A. Prakash va cs (2018) [11]
cho thiy, chiét xuat methanol tir vo hat diéu c6 kha ning trc
ché su phat trién cua cac vi khuan nhu E. coli, S. enterica,
S. flexneri va S. pyogenes. So voi nghién cuu hién tai, cao
chiét ethyl acetate cho thiy pho hoat tinh khang khuan rong
hon va tot hon, dic biét ddi véi S. aureus va C. albicans.
Su khac biét vé hoat tinh khang vi sinh vat giita cac nghién
ctru ¢6 thé do cac yéu té nhu loai dung méi, phuong phap
chiét xuét, néng do hop chét hoat tinh va dic diém vi sinh
vat thtr nghi¢m.

Hoat tinh khang vi sinh vét ctia cao chiét ethyl acetate
duoc cho 1a nhd thanh phan héa hoc phong phii, bao gom
polyphenol, flavonoid, catechin va coumarin [35]. Cac hop
chét nay co thé (rc ché su phat trién cta vi khuan thong
qua nhiéu co ché nhu pha v& mang té bao vi khuén, tc
ché enzyme thiét yéu trong qua trinh sinh truéng va ngin
chin sy phéan chia té bao [35]. Catechin va cac din xuat
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nhu epigallocatechin gallate khong chi c6 kha nang khang
oxy héa manh ma con hd trg ting cudng hoat tinh khang vi
khuan [33, 34]. Coumarin v6i kha ning (rc ché sy tong hop
protein va DNA cua vi sinh vat cling dong gép quan trong
vao hoat tinh nay [35]. Nhitng hop chét nay c6 thé twong tac
cong hudng lam gia ting hi¢u qua khang vi sinh vat cua cao
chiét vo lua hat diéu.

Su khac biét trong hoat tinh khang vi sinh vat cta cao
chiét ethyl acetate tir vo lua hat didu dbi v6i vi khudn Gram
dwong, Gram am va nim men c6 thé duoc giai thich dya
trén cdu trac mang té bao va co ché tac dong cia cac hop
chat khang khuan. Vi khuan Gram dwong nhu S. aureus co
thanh té bao day véi 16p peptidoglycan chiém phan 16n cau
tric nhung khong c6 mang ngoai lipopolysaccharide (LPS)
gitip cac hop chét khang khuan trong cao chiét dé dang thim
nhap va gay ton thuong té bao giup hiéu qua khang khudn
cao [36]. Trong khi do, vi khuan Gram 4m, nhu E. coli va P
aeruginosa, c6 16p mang ngoai LPS dong vai tro nhu mdt
hang rao bao v¢, han ché su xam nhédp cua cac hop chét
khang khuan va lam giam hiéu qua tc ché cua cao chiét
[37]. Ngoai ra, vi khuan Gram am con s& hitu nhiéu bom
téng khang sinh (efflux pumps), gitip loai bo nhanh chong
céc hop chét c6 hoat tinh khang khuan [38]. Péi v6i nim
men C. albicans, thanh té bao cua chung chi yéu duoc ciu
tao tir chitin va B-glucan, c6 kha nang chdng chiu tét hon so
v6i vi khuan, ddn dén muc d6 trc ché cua cao chiét thap hon
so v6i vi khuan Gram duong [39]. Do do, cao chiét ethyl
acetate tir vo lua hat diéu thé hién hiéu qua khang khuan
manh nhat d6i vé6i vi khuan Gram duong, thap hon ddi véi
vi khuan Gram am va chi c6 mirc 46 khang ndm trung binh.

3.5. Hoat tinh khdang oxy héa cia cao chiét ethyl acetate

Hoat tinh khang oxy hoa ctia cao chiét thuc vat la mot
dic tinh quan trong, gitp danh gia kha niang don gbc tu do
va hd tro nghién ctru cac ing dung tiém ning trong phong
ngua va diéu tri cac bénh lién quan dén stress oxy hoéa [40].
Trong nghién ctru nay, kha niang don gbc tu do DPPH ciia
cao chiét ethyl acetate tir vo lua hat diéu tang tr 9,10£1,96%
& nong d6 1,95 pg/ml dén 85,85+0,34% ¢ nong do 62,5 pg/
ml (hinh 3). Twong tu, kha nang don gbc tu do DPPH ciia
vitamin C ting tir 9,66£1,02% & nong d 1,95 pg/ml dén
87,80+0,79% & ndéng do 62,5 pg/ml (hinh 3). Dong thoi,
gia tri IC, cua cao chiét duoc tinh toan dat 10,05+0,06 ug/
ml, thap hon so véi vitamin C (11,62+0,18 pg/ml), mot chat
chuan khang oxy hoa. Két qua nay chimg minh ring, cao
chiét ethyl acetate c6 hoat tinh khang oxy héa manh, thim
chi vuot trdi hon vitamin C, dong thoi cho thiy tiém ning
lon trong g dung duogc li¢u va thuc phém chirc nang.
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Hinh 3. Hoat tinh khang oxy héa ctia cao chiét ethyl acetate tir vo
lya hat diéu bang phwong phap DPPH.

Gid tri IC, thip hon biéu thi hoat tinh khang oxy hoa tot
hon. So sanh véi cac nghién ctru trude day, két qua nay noi
bét hon dang ké. Nghién ctru cia M.X. Hoa va ¢cs (2018) [15]
bao cédo IC, cta cao chiét v6 lua hat diéu trong thir nghiém
DPPH la 88,68 pg/ml, cao hon dang ké so véi nghién ciru
hién tai. Piéu nay c6 thé duoc giai thich boi dung moéi ethyl
acetate trong nghién ciru nay da chiét xuat hiéu qua cac hop
chit khang oxy héa manh hon so véi nude cét.

Nghién cuu cua N.V. Toan va cs (2023) [25] ghi nhén
gia tri IC, cua chiét xuat methanol, ethanol va nudc tir
vo lua hat diéu trong thur nghiém DPPH lan luot 1a 11,90,
12,44 va 12,87 pg/ml, cao hon mdt chut so voi cao chiét
ethyl acetate. Pidu nay khing dinh ring, ethyl acetate c6
uu thé trong viée chiét xudt cac hop chit nhu polyphenol va
flavonoid it phan cuc. Tuong tu, nghién ctu cia P. Sruthi
va ¢s (2023) [10] ghi nhén IC, cua cac phan doan phenolic
dao dong tr 12,35+1,48 ug/ml (phan doan phenolic ty do)
dén 41,23+2,01 pg/ml (phan doan phenolic este hoa), cao
hon so v&i cao chiét ethyl acetate trong nghién ctru nay.
Su khac biét nay co thé do cao chiét ethyl acetate chira sy
cong huong ctia nhiéu hop chat khang oxy hoa, thay vi chi
tap trung vao mot phan doan cu thé. Nghién ciru cia A.
Prakash va cs (2018) [11] cho thay, gid tri IC,, cua chiét
xuat methanol tr vo lua hat dicu la 44 pg/ml, cao hon dang
ké so v6i nghién ctru hién tai, c6 thé do phuong phap chiét
xudt chua t6i vu hoa kha ning thu nhan cac hop chat khang
oxy héa manh nhu catechin va flavonoid.

Hoat tinh khang oxy hoa tdt ctia cao chiét ethyl acetate
tir v lua hat diéu c6 thé dugc giai thich boi thanh phan hoa
hoc phong phll cua n6. Polyphenol va flavonoid dong vai
trd quan trong trong viéc trung hoa gbe tu do théng qua co
ché cung cip electron hoidc hydrogen [29, 30]. Trong do,
catechin va céc dan xuat nhu epigallocatechin gallate va
epicatechin ndi bat voi kha nang don géc tr do manh, bao



vé té bao khoi ton thuong do oxy hoa [33, 34]. Ngoai ra,
coumarin, du hién dién véi ham lugng thap hon, cling tham
gia vao co ché trc ché cc phan tng tao gdc tu do thong qua
viéc phan huy hydrogen peroxide [41]. Sy cong huong gitra
cac hop chit nay chinh 1a yéu t5 then chdt giup cao chiét
ethyl acetate dat dugc hoat tinh khang oxy hoéa tt.

4. Két luan

Nghién cuu da xac dinh thanh ph?ln hoa hoc, hoat tinh
khang vi sinh vat va khang oxy héa cua cao chiét ethyl
acetate tir vo lya hat diéu. Két qua cho thay cao chiét chira cac
hop chét quan trong nhu polyphenol, flavonoid, coumarin
va tanin, voi tong ham luong polyphenol dat 566,50+0,76
mg GAE/g va tong ham luong catechin cung cac dan xuét
12 517,50 mg/g. Cao chiét thé hién hoat tinh khang vi sinh
vat manh chéng lai S. aureus, E. coli, S. typhimurium, P.
aeruginosa va C. albicans. Bén canh d6, cao chiét ciing
cho thdy hoat tinh khang oxy hoa tot véi gia tri IC,, dat
10,05+0,06 pg/ml thong qua thir nghiém DPPH. Nhiing két
qua nay khang dinh cao chiét ethyl acetate tir v6 lya hat diéu
1a ngudn nguyén liu tiém nang cho cac ing dung trong linh
vuc duoc liéu va thuc phém chuc nang.

Nghién ctru nay duoc tai trg boi S& Khoa hoc va Cong
nghé tinh Binh Phudc (hgp dong sb 708/HD-SKHCN).
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