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Tém tit:

Nghién ciru nham danh gid hoat tinh khéng khudn va chong oxy héa cia cao chiét vé qua sau riéng Ri6
(Durio zibethinus L.). Vo qud thu nhdn tai Pong Thap, Pak Léik va Bén Tre duwgc phdn thanh vo gai va vo
x0p, sau d6 chiét bang ethanol 96%, methanol 99% va acetone 99%. Ham lwong polyphenol tong, flavonoid
tong, hoat tinh chéng oxy héa va khang khudn dwoc xdc dinh bang cdc phwong phdp Folin-Ciocalteu, AICI,
DPPH, khuéch tan 16 thach va xdc dinh MIC. Két qua cho thdy, ethanol 96% va methanol 99% cho hiéu qud
thu nhan hop chat sinh hoc cao hon acetone 99%, cao chiét vé xop ethanol 96% cé ham heong polyphenol,
Aavonoid cao nhdt va hoat tinh chong oxy héa manh nhat (ICso = 96,00 ug/mL). Tét ca cic cao chiét déu
tec ché Staphylococcus aureus (20,90-31,36 mm; MIC 50-75 mg/mL) nhung khéng cé hoat tinh doi véi
Pseudomonas aeruginosa. Vo sau riéng Ri6, dic biét la vé xop chiét bang ethanol 96%, c6 tiém ndng iing
dung lam nguon nguyén liéu cho cac ché pham chong oxy héa va khang khudn tir nhién.

Tir khéa: vo sau riéng Ri6, polyphenol, flavonoid, khing khudn, chéng oxy héa.

Antibacterial and antioxidant activities of Ri6 durian peel (Durio zibethinus L.)
extracts

Abstract:

This study evaluates the antibacterial and antioxidant activities of Ri6 durian peel extracts. Peel samples
collected from Dong Thap, Dak Lak, and Ben Tre were separated into thorny outer peel and inner spongy peel
and extracted with 96% ethanol, 99% methanol, or 99% acetone. Total polyphenol and flavonoid contents,
antioxidant activity, and antibacterial activity were determined using Folin - Ciocalteu, AICl;, DPPH, agar
well diffusion, and MIC methods. Ethanol and methanol extracts recovered more bioactive compounds than
acetone. The 96% ethanol extract of inner spongy peel showed the highest polyphenol and flavonoid contents
and strongest antioxidant activity (ICso = 96.00 ug/mlL). All extracts inhibited Staphylococcus aureus but
showed no activity against Pseudomonas aeruginosa. Ri6 durian peel therefore represents a promising
natural source of antioxidant and antibacterial compounds.
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1. Pit van dé

Sau riéng (Durio zibethinus L.) 1a ciy dn qua nhiét doi co gi tri kinh té cao va dugc trong phd bién tai
Viét Nam, dic biét & khu vuc Tay Nguyén va Pdng bang séng Ctru Long. Tuy nhién, qua trinh san xuét
va ché bién tao ra lugng 16n phu phdm, trong d6 vo qua chiém khoang 60-70% khéi luong qua twoi nhung
phan 16n chua duge tan dung hiéu qua (Gamay et al., 2024). Viéc khai thac ngudén phu pham nay dé thu
nhan cac hop chét c6 hoat tinh sinh hoc khong chi gop phan ning cao gia trj kinh té cua qua siu riéng ma
con giam thiéu tac dong dén moi truong.

Nhiéu nghién ciru cho thay, vo sau riéng chtra cac hop chat sinh hoc nhu polyphenol, flavonoid va cac
hop chat phenolic ¢6 hoat tinh chdng oxy hoa, khang khuan cung nhiéu tic dung dugc 1y tiém niang. Pic
biét, cac nghién ctru gan day da ghi nhan cao chiét tir vo sau riéng co hoat tinh chdng oxy hoa dang ké va
tiém nang ung dung trong linh vuc thuc phém chtic nang va dugc liéu (Zhan et al., 2021; Tran et al., 2024).
Bén canh d6, Pseudomonas aeruginosa va Staphylococcus aureus 1a 2 tic nhan gay nhiém khuan co hoi
phé bién, trong d6 P. aeruginosa ndi bat véi kha nang khang khang sinh cao, gdy nhiéu khé khin trong
diéu tri 1am sang. Mot sb nghién ctru cling da ghi nhan hoat tinh khang khudn cta cao chiét vo sau riéng
ddi véi céc vi sinh vat gay bénh (Breidenstein et al., 2011; Mira Pratiwi et al., 2019).

Tuy nhién, cic nghién ctru danh gia ddng thoi anh huong cia dung méi chiét dén kha ning thu nhan
polyphenol, flavonoid, hoat tinh chdng oxy héa va khang khuan tir cac phan khac nhau cia vo sau riéng
Ri6 tai Viét Nam van con han ché. Do do, nghién ctru nay duogc thuc hién nham danh gid ham luong
polyphenol tong, flavonoid tong, hoat tinh chdng oxy hoa va khang khuén ctia cao chiét tir vo gai va vo xdp
sau riéng Ri6 thu nhan tai Pong Thap, Pik Lik va Bén Tre bang cic dung mai chiét khac nhau. Két qua
nghién ciru gop phan cung cap co so khoa hoc cho viéc lua chon dung méi chiét phu hop, déng thoi dinh
hudng khai thac va st dung hiéu qua phu phim vo su riéng Ri6 trong phat trién cac ché pham c6 hoat tinh
chéng oxy hoa va khang khuin phuc vu linh vuc dugc li€u va cdng nghé sinh hoc.

2. Nguyén vat liéu va phwong phap nghién ctiru

2.1. Nguyén vit ligu va héa chit

V6 qua sau riéng Ri6 (Durio zibethinus L.) dugc thu nhan tai Dong Thap, Pik Lik va Bén Tre, sau do
dugc phan tach thanh vo gai va vo xdp dé st dung trong céc thi nghiém.

Céc hoéa chat st dung gdm ethanol 96%, methanol 99%, acetone 99% va dimethyl sulfoxide (DMSO)
(Xilong Scientific, Trung Qudc); thude thir Folin-Ciocalteu, AICIs, Na:COs va CH;COOK (Merck, Dtic);
acid gallic, quercetin, DPPH, amoxicillin va ciprofloxacin (Sigma-Aldrich, Hoa Ky); mdi truong Mueller-
Hinton agar (MHA) va Luria-Bertani broth (LB) (HiMedia Laboratories Pvt. Ltd., An D9).

Trong 2 chung vi khuén khao sat gdm Pseudomonas aeruginosa va Staphylococcus aureus duogc
cung cap boi Phong thi nghiém Khoa Sinh hoc va Méi truong, Truong Dai hoc Cong Thuong Thanh phd
Ho Chi Minh.

2.2. Phwong phap nghién ciru

2.2.1. Xur Iy nguyén liéu va thu nhdn cao chiét

V6 sau riéng dugc rira sach, duoc tach thanh vo gai (16p vo ngoai c6 gai) va vo x6p (16p mé xép mau
trang nam phia trong vo gai), xac dinh d6 am, say ¢ 50°C dén khdi lugng khong d6i, nghién kich thudc <
0,15 mm. Bot vo duoc chiét bang phuong phap ngam tinh vé6i ethanol 96%, methanol 99% hoic acetone
99% theo ty 1€ nguyén li¢u:dung moi 1:10 (w/v) (100 g bot kho trong 1000 mL dung méi) trong 48 gio,
két hop siéu 4m & 37 kHz va 30°C trong 30 phat. Dich chiét dugc loc chan khong, ¢6 quay ¢ 50°C tdc
d6 quay 40 vong/phut, ap suit 0,1 bar va bao quan ¢ 4°C cho cac thi nghiém tiép theo (Tran et al., 2024).
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2.2.2. Xdc dinh ham lwong polyphenol va flavonoid tong

Ham lugng polyphenol tong va flavonoid tong dugc xéc dinh 1an lugt bang phuong phap Folin-Ciocalteu
va tao phtrc AICL. Pbi véi polyphenol téng, 1 mL mau duoc phdi tron véi 2,5 mL thude thir Folin-Ciocalteu
va 1,5 mL Na;COs 10%, 0 trong t6i 30 phiit & nhiét 9 phong va do d¢ hap thu tai 765 nm. Két qua dugc tinh
theo dudng chuan acid gallic va biéu dién dudi dang mg GAE/g mau khé (Ainsworth & Gillespie, 2007). Dbi
voi flavonoid téng, 1 mL mau dugc phéi tron voi 0,2 mL AICls 10%, 0,2 mL CH:COOK 1 M va 5,6 mL nudc
cit, vortex, G 30 phut ¢ nhiét d6 phong va do do h:?ip thu tai 415 nm. Két qua dugc tinh theo duong chuin
quercetin va biéu dién dudi dang mg QE/g mau kho (Pekal & Pyrzynska, 2014).

2.2.3. Danh gia hoat tinh khang oxy hoa

Hoat tinh khang oxy hoa duoc danh gia bang phuong phap DPPH trong dia vi giéng 96 giéng vdi cac
ndéng do cao chiét tir 25-100 pg/mL va vitamin C lam dbi chimg duong. Do hap thy quang duoc xac dinh
tai 540 nm bang may doc vi dia ELISA va két qua duoc biéu thi thong qua gia tri ICso (Thi et al., 2012).

2.2.4. Pdnh gid hoat tinh khéang khudn

Hoat tinh khdng khuan duoc danh gia bang phuong phap khuéch tan 16 thach va xac dinh nong do trc
ché t6i thiéu (MIC) theo Balouiri va cong su. Trong 2 ching Pseudomonas aeruginosa va Staphylococcus
aureus dugc hoat hoa, diéu chinh mat do khoang 10° CFU/mL. V&i phuong phap khuéch tan 15 thach, 100
uL huyén phti vi khuan duoc trai trén moi truong MHA, tao 16 thach 6 mm va b6 sung 100 pL cao chiét &
cac nong do 5000, 10000 va 15000 ppm. Amoxicillin (S. aureus), ciprofloxacin (P. aeruginosa) va DMSO
lan luot 1a ddi chimg dwong va 4m. Sau 24 gio u & 37°C, do duong kinh vong v6 khuan. MIC duoc xéac
dinh bang phwong phap vi pha lodng trén dia 96 giéng, mdi giéng chira 140 pL LB, 50 pL cao chiét va 2
uL huyén phu vi khuan (106 CFU/mL). Cac ndng d6 khao sat gdm 200, 175, 150, 125, 100, 75, 50, 25, 12,5
va 6,25 mg/mL. Sau 24 gio i & 37°C, do OD600 bang may doc ELISA; MIC 1a ndng d6 thip nhit khong
ghi nhan sy phat trién cta vi khuan (Balouiri et al., 2016).
2.2.5. Phurong phap xir Iy 56 liéu

Céc thi nghiém dugc thyuc hién lap lai 3 1an va két qua dugc biéu dién dudi dang Mean + SD. Dir liéu
duoc phan tich bang one-way ANOVA két hop phép thir Duncan trén phan mém Statgraphics Centurion
XV ¢ muc tin cay 99% (p < 0,01).

3. Két qua va théo luan

3.1. Két qua xir Iy nguyén liéu va thu nhén cao chiét
Hinh 1 cho thiy, cic mau sau riéng Ri6 thu nhan tai Pong Thap, Pik Lik va Bén Tre déu c6 dic diém

Hinh 1. Hinh thdi dic trung ciia giong sdu riéng Ri6 thu nhén tai Pong Thdp (a), Dik Lik (b)
va Bén Tre (c); mit cit ngang qud thé hién vi tri vé gai va vé xop (d)

Vi gai
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hinh thai dic trung cua gidng Ri6 (B6 Cong Thuong, 2021). Ty 1& v6 qua lan lugt dat 62,7%; 68,4% va
71,2%. V& dac diém thanh phan vo, két qua phan tich d6 4m cho thay vo xp c6 ham luong nudc lan
luot dat 74,94%; 76,14% va 71,16%, cao hon vé gai (57,74%; 59,62% va 61,36%), phu hop vdi nghién
cuu cua Nordin va cong su, trong d6 do am cua 16p vo trong dao dong tir 75,64-81,83%, cao hon 16p vo
ngoai co gai (69,53-73,58%) (Nordin et al., 2017).

Két qua tach chiét cho thay hiéu suat thu hoi dich chiét dao dong tir 71,17 + 0,48% dén 76,67 +
0,71%; acetone 99% cao nhét & vo xdp (76,17 + 0,53%) va vo gai (76,67 + 0,71%), tiép theo 1a ethanol
96% (74,67 + 0,48% va 76,33 + 0,48%), thip nhat 1a methanol 99% (71,17 + 0,48% va 71,67 + 0,48%).
Nguoc lai, khdi luong cao chiét dao dong tir 3,35 + 0,29 dén 19,57 + 0,85 g/100 g nguyén liéu kho;
ethanol 96% cho lugng cao 16n nhéat & vo xop (19,57 + 0,85 g) va vo gai (16,83 = 1,01 g), tiép theo la
methanol 99% (14,57 + 0,81 g va 17,60 + 0,89 g), trong khi acetone 99% chi dat 3,35 £ 0,29 g va 3,78
+ 0,41 g. Do d9, ethanol 96% va methanol 99% duogc lya chon cho cac thi nghi¢m tiép theo.

3.2. Ham lwong polyphenol va flavonoid tong ciia cdc cao chiét vé sau riéng

Hinh 2. Ham lwong polyphenol va flavonoid tong ciia cdc cao chiét vé siu riéng Ri6
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Két qua ANOVA cho thiy, loai dung méi chiét va phan vé anh hudéng c6 y nghia théng ké dén ham
lugng polyphenol tong va flavonoid tong (p < 0,01). Cao chiét vo xop bang ethanol 96% cho gia tri cao
nhat, dat 18,802 + 1,702 mg GAE/g va 22,072 + 1,843 mg QE/g. Piéu nay co thé lién quan dén kha
ning hoa tan hiéu qua cac hop chit phenolic ciia ethanol 96% va su phan bd cac hop chat nay nhiéu
hon trong phan vo x6p. Xu hudng nay tuwong ddng voi cac nghién ctru trude day, cho thiy su phan bd
cac hop chit phenolic va flavonoid khac nhau gitta cac phin vo cia qua siu riéng (Juarah et al., 2025;
Noorhashim et al., 2025).
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3.3. Két qua khdng oxy héa.
Bing 1. Gia tri ICso cia cc cao chiét vo siu riéng Ri6

Mau IC,, (ng/mL) banh gia Phwong trinh dwdng chuan
Vitamin C (Béi chirng ) 5,47 Rat manh y =9,1882x - 0,2616 (R? = 0,9969)
Cao v6 xbp ethanol 96% 96,00 Manh y =0,5074x + 1,2932 (R? = 0,9931)
Cao vo gai ethanol 96% 149,27 Trung binh y =0,3278x + 1,0691 (R? = 0,9948)
Cao v6 x6p methanol 99% 110,10 Trung binh y =0,4450x + 1,0134 (R? = 0,9908)
Cao vo gai methanol 99% 163,16 Yéu y = 0,3048x + 0,2700 (R* = 0,9968)

Két qua DPPH cho thdy, gia tri ICso ciia céc cao chiét dao dong tir 96,00 dén 163,16 pg/mL, trong
d6 cao chiét vo x6p ethanol 96% c6 hoat tinh chong oxy héa manh nhat (ICso = 96,00 pg/mL), tiép
theo 14 vo x6p methanol 99%, trong khi cic mau vo gai cho hoat tinh thap hon. Theo phan loai cua
Sukweenadhi va cong su (2020), cao chiét vo xbp ethanol 96% thudc nhom co6 hoat tinh chdng oxy hoa
manh; cao chiét vo xdp methanol 99% va vo gai ethanol 96% thudc nhom trung binh; cao chiét vo gai
methanol 99% thudc nhom yéu. Gia tri ICso cia mau ndy gan twong duong voi gidng Udang Merah
(96,91 + 1,09 pg/mL), nhung cao hon giéng Medan (78,83 + 1,67 ug/mL) va Monthong (72,77 + 6,60
pg/mL), cho thdy hoat tinh chdng oxy hoa cua v6 sdu riéng Ri6 thdp hon 2 gibng nay nhung vin & mirc
cao (Muhtadi & Ningrum, 2024; Sukweenadhi et al., 2020; Wan Zain et al., 2020).

3.4. Két qua khing khudn

3.4.1. Két qua khang khudn bang phirong phdp khuéch tan dia thach
Hinh 3. Hoat tinh khdng khuin:(a) Puwong kinh vong vé khudn doi véi S. aureus; (b) Hinh dnh khuéch

tdn dia thach doi v6i S. aureus; (c) Hinh dnh khuéch tin dia thach doi véi P. aeruginosa. A: 5000 ppm;
B: 10000 ppm; C: 15000 ppm; AMC: amoxicillin; CIP: ciprofloxacin; (—): DMSO.
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Két qua khao sat hoat tinh khang khuin bang phuong phap khuéch tan dia thach duoc trinh bay &
Hinh 3. Cac cao chiét vo sau riéng Ri6 c6 kha ning trc ché S. aureus nhung khong tao vong vo khuan dbi
v6i P. aeruginosa. D6i voi S. aureus (Hinh 3a), dudng kinh vong vo khuén dao dong tir 20,90 + 0,47 dén
31,36 + 0,37 mm; Hinh 3b ghi nhan sy xuat hién cta cac vong vo khuan xung quanh giéng thach. Két
qua ANOVA cho thdy, loai cao chiét va ndong d6 khao sat anh hudng cé y nghia théng ké dén hoat tinh
khang khuén (p < 0,01). Cao chiét vo xdp ethanol 96% & nong d6 15000 ppm cho hoat tinh manh nhét
(31,36 = 0,37 mm), trong khi cao chiét vo gai methanol 99% & 5000 ppm cho gia tri thap nhat (20,90 +
0,47 mm). O ndéng d6 10000 ppm (1% w/v), cao chiét vo xbp va vo gai ethanol 96% tao vong vo khudn
lan luot dat 27,07 + 0,35 mm va 24,94 + 0,38 mm, cao hon gia tri 8,6 mm cua dich chiét ethanol vo sau
riéng duoc Arlofa va cong su (2020) bao céo ddi voi S. aureus (Arlofa et al., 2020).

Nguoc lai, Hinh 3¢ khong ghi nhan sy hinh thanh vong vo khuan ddi v6i P. aeruginosa trong khoang
néng d6 khao sat tir 5000-15000 ppm. Do kha ning khuéch tan cua cac hop chét trong cao chiét thuc vat
trén moi trudng thach ¢ thé bi han ché, nghién ctru tiép tuc xac dinh ndng d6 e ché tdi thiéu (MIC)
nham danh gia kha niang tc ché cua cac cao chiét trong moi truong long.

3.4.2. Két qua khang khudn bang phwong phép xdc dinh nong dé vec ché toi thiéu (MIC)

Bang 2. Nong d¢ e ché toi thiéu (MIC) ciia cac cao chiét vé siu riéng Ri6 ddi véi
S. aureus va P. aeruginosa

Mau MIC S.aureus (mg/mL) MIC P. aeruginosa (mg/mL)
Cao v x6p methanol 99% 50 > 200
Cao vé gai methanol 99% 75 > 200
Cao vd x6p ethanol 96% 50 > 200
Cao vé gai ethanol 96% 75 > 200

Két qua & Bang 2 cho théy, cac cao chiét vo sau riéng Ri6 c6 kha ning e ché Staphylococcus aureus
v6i gia tri MIC dao dong tir 50-75 mg/mL, trong khi khong xac dinh duoc MIC d6i v6i Pseudomonas
aeruginosa trong khoang nong do khao sat tir 6,25-200 mg/mL. Két qua ANOVA cho théy loai dung moi
va phan vo sir dung anh huéng c6 ¥ nghia thong ké dén gia tri MIC ddi véi S. aureus (p < 0,01). Trong do,
cao chiét vo xdp chiét bang ethanol 96% va methanol 99% cho hoat tinh manh nhét véi MIC dat 50 mg/
mL, thap hon cac miu vo gai twong Gng (75 mg/mL). So voi nghién ciru ciia Ghaffar va cong su (2019),
trong d6 pectin tir vo sdu riéng c6 MIC d6i v6i S. aureus 1a 110 mg/mL, cac cao chiét trong nghién ciru
nay cho thay kha niang khang khuan tot hon, dic biét 1 cac cao chiét tir phan v x6p (Ghaffar et al., 2019).

Nguoc lai, khong xac dinh dugc gia tri MIC ddi voi P aeruginosa trong khoang néng do khao sat,
cho thay céac cao chiét chua c6 kha ning tc ché vi khuan nay trong pham vi ndng do nghién ciru. Két
qua nay c6 thé lién quan dén dic diém khang tu nhién cua P. aeruginosa, voi 16p mang ngoai chua
lipopolysaccharide (LPS) c6 tinh tham thap, 1am han ché sy xAm nhap cua cac hop chit khang khuén.
DPong thoi, cac hé thong bom tong chét (efflux pumps), nhu MexAB-OprM va MexXY, ¢6 kha nang van
chuyén hoat chat ra khoi té bao, lam giam ndng do ndi bao xudng dudi mirc cin thiét dé phat huy tac
dung. Su phdi hop cua 2 co ché nay gop phan tao nén kha ning dé khang ndi tai cao ctia P. aeruginosa
d6i voi nhiéu hop chét tu nhién, bao gdm polyphenol va flavonoid trong cao chiét thuc vat (Pang et al.,
2019; Lorusso et al., 2022).
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4. Két luan

Nghién ctru di ching minh v6 qua siu riéng Ri6 1 ngudn nguyén lidu giau hop chat c6 hoat tinh
sinh hoc, ¢6 tiém ning tmg dung trong linh vyc duoc lidu va cong nghé sinh hoc. Két qua cho thay,
ethanol 96% va methanol 99% la 2 dung méi phu hop dé thu nhan cac hop chit c6 hoat tinh sinh hoc,
trong d6 cao chiét tir phan vo x6p cho ham luong polyphenol va flavonoid tong cao hon so véi vo gai.
Cao chiét vo xdp ethanol 96% thé hién hoat tinh chéng oxy héa manh nhat véi gia tri ICso dat 96,00
ng/mL. Bdi véi hoat tinh khang khuan, tit ca cc cao chiét khao sat déu c6 kha nang trc ché Staphylococcus
aureus, v6i duong kinh vong vo khuan dao dong tir 20,90 + 0,47 dén 31,36 + 0,37 mm va gia tri MIC
tlr 50-75 mg/mL. Trong d6, cao chiét vo xp bang ethanol 96% va methanol 99% cho hoat tinh khang
khuan manh nhét véi MIC dat 50 mg/mL. Ngugc lai, cic cao chiét khong tao vong vo khuan dbi véi
Pseudomonas aeruginosa & khoang nong d khao sat 5000-15000 ppm va chua xac dinh dugc gid tri
MIC trong khoang 6,25-200 mg/mL. Két qua nghién ciru cho thay, phan vé xdp ciia sau riéng Ri6, dic
biét khi chiét bang ethanol 96%, 1a ngudn nguyén liéu tiém ning dé phat trién cac ché pham chng oxy
hoéa va khang khuan dbi voi vi khuan Gram duong, gop phan nang cao gié tri sir dung ctia phu pham vo
sau riéng. Trong thoi gian toi, can tiép tuc phan 1ap va dinh danh cac hop chat hoat tinh, ddng thoi danh
gia doc tinh va hiéu qua trén cac mo hinh sinh hoc nhiam lam co sé cho viéc phét trién cac san pham

ung dung m

Loi cam on:

Nhém tic gid trdn trong cim on Trwong Pai hoc Cong Thuwong Thanh phé Ho Chi Minh di hé tro
kinh phi va tao diéu kign thuc hi¢n dé tai theo Hop dong nghién ciru khoa hoc va phdt trién cong nghé
0 240/HP-DCT ngay 01/7/2025.
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