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TAN THU HOP CHAT SINH HOC VA PECTIN TU VO SAU RIENG
(DURIO ZIBETHINUS MURR.) HUGNG DEN GIAM O NHIEM
VA PHAT TRIEN SAN PHAM GIA TRI GIA TANG
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Tém tat:

V6 sdu riéng la phé phdm néng nghiép chiém dén 60 -70% trong lugng qud, thudng bi thdi bé hodc xit ly so sai,
gay 0 nhiém méi trudng va lang phi nguodn tai nguyén sinh hoc. Nghién ciiu nay nhdm xdy dung quy trinh hai
giai dogn nham tdn thu gid tri toan dién ti vé sdu riéng gom: (1) tdch chiét cdc hgp chdt sinh hoc va (2) thu
héi pectin ti phdn ba. St dung phuong phdp chiét methanol 80% va phadn tich bang UPLC-DAD, dich chiét
thu dugc chita ham lugng cao cdc flavonoid nhu catechin (9,05 mg/g), quercetin (4,75 mg/g), rutin (3,77 mg/g).
Pectin thu dvgc c6 hiéu sudt 5,79%, do ester héa thdp (22,28%), phit hgp cho 1ing dung trong bao bi sinh hoc
va thyc phdm it dudng. Két qud m6 ra hudng tdn dung phu phdm hiéu qud, gép phdn gidm phdt thdi hiiu co va
phat trién kinh t€ tudn hoan trong néng nghiép.

Tt khod: Vo sdu riéng, hop chdt sinh hoc, pectin, kinh 1€ tudn hoan.
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Valorization of durian peel (Durio zibethinus Murr.) through

bioactive compound extraction and pectin recovery toward

waste reduction and circular bioeconomy

Abstract:

Durian peel, accounting for 60-70% of the fruit’s weight, is typically discarded or underutilized, leading to
environmental pollution and bioresource wastage. This study proposes a two-step process to comprehensively
valorize durian peel: (1) extraction of bioactive compounds and (2) recovery of pectin from the residue. Using
80% methanol extraction and UPLC-DAD analysis, high concentrations of flavonoids were identified: catechin
(9.05 mg/g), quercetin (4.75 mg/g), and rutin (3.77 mg/g). The purified pectin yield was 5.79%, with a low
degree of esterification (22.28%), suitable for applications in low-sugar foods and biodegradable packaging.
These findings provide a practical approach for agricultural by-product utilization, reducing organic waste

and promoting circular bioeconomy in durian-producing regions.
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1. PAT VAN PE

S4u riéng (Durio zibethinus Murr.) 1a mét trong
nhiing loai ciy dn qua c6 gia tri kinh té€ cao & khu vuc
Doéng Nam A, trong d6 Viét Nam dang néi lén nhu
mot qudc gia xudt khiu sdu riéng trong diém. Theo Bo
Nong nghiép va Moi trudng, tdng dién tich trong sau
riéng tai Viét Nam dat khoang 131.000 ha, san lugng
udc tinh gin 1,2 triéu tin, ting manh so v6i cdc ndm
trude do [1]. Cay siu riéng dugc tréng tp trung tai
céc tinh Tay Nguyén, P6ng bang song Clu Long va
Dong Nam bo, trong dé Tién Giang la dia phuong cé
sdn lugng sdu riéng 16n nhét ca nudce véi hon 458.000
tdn qua/nam [2].

Vo sau riéng la phan khong én dugc, chiém khoang
60 - 70% trong lugng qua [3]. Phan 16n lugng phé phdm
nay hién nay bi thai bo truc tiép hodc dugc xt 1y so sai
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lam phan boén, khéng nhiing giy lang phi tai nguyén
sinh hoc, ma con la ngudn phat thai chét thai hitu co
quy mo 16n, tiém &n nguy co gay 6 nhiém moi trudng
do phat sinh khi nha kinh nhu CH,4 va CO, trong qua
trinh phén huy [4]. Trong khi d6, nhiéu nghién ctu da
cho thdy vo sdu riéng chita ham lugng dang ké cac hop
chét cé hoat tinh sinh hoc nhu polyphenol va flavonoid
(catechin, quercetin, rutin, procyanidin B...), véi tong
ham lugng polyphenol (TPC) c¢6 thé dat tit 63,3 dén
245,4 mg GAE/g chat kho tuy giong va phuong phap
chiét [5,6]. Day la nhiing chét c6 tiém nang Ging dung
trong thuc phdm chiic ning, dugc phdm va my phim
nho kha niang chéng oxy hoéa, khang viém, bao vé té
bao gan va tim. Bén canh dd, vo siu riéng con chita
lugng pectin dang ké - mot polysaccharide ty nhién ¢6
tinh chét tao gel, gitt im va tao mang - thudng dugc st
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V4 sdu riéng duigc chuyén héa thanh pectin, gép phdn gidm thiéu 6 nhiém méi trudng va tao ra sdn phdm gid tri
gia tang, thiic ddy nén kinh té tudn hoan trong linh viic néng nghiép

dung trong cong nghiép thuc phdm, bao bi sinh hoc va
y dugce [7].

Tuy nhién, hién chua ¢6 mé hinh khai thac toan dién
gid tri ctia vo siu riéng tai Viét Nam. Do d6, nghién ctiu
nay dugc thyc hién v6i muc tiéu xay dung quy trinh tdn
thu toan phén tU vo sdu riéng thong qua hai giai doan:
(1) tach chiét hop chat sinh hoc (bioactive compounds)
tit vO; (2) thu hoi pectin ti phan ba sau chiét. Quy trinh
nay khong chi gép phan giam thiéu 6 nhiém mai trudng
do phé thai nong nghiép ma con tao ra ngudén nguyén
liéu sinh hoc gid tri, phtt hgp dinh huéng phét trién
kinh t€ tuin hoan va ndng nghiép bén viing tai cac dia
phuong trong diém trong siu riéng.

Vo sdu riéng dugce chuyén héa thanh pectin, gop
phan gidm thi€u 6 nhiém moi trudng va tao ra san
phém gid tri gia ting, thic ddy nén kinh t€ tuan hoan
trong linh vuc nong nghiép

2. NGUYEN VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Nguyén vit liéu

Nguyén liéu vo sdu riéng dugc thu thap ti cic co s¢
thu mua tai tinh Tién Giang. Gidng su riéng st dung
trong nghién ctiu la giéng Ri6 phé bién tai dia phuong.
Sau khi dugc lam sach bang nudc va loai bod phan gai
cling, vo siu riéng dugc thai lat mong (khoang 1 cm),
séy kho déi luu 6 50°C, sau d6 nghién va ray qua luéi
50 mesh d€ thu dugc bot min cé kich thudce tit 300 dén
400 um. Bot duge bdo quén trong tdi kin, d€ noi kho
rdo cho cdc phén tich tiép theo.

2.2. Phuong phdp nghién citu

Chiét cdc hoat chit cé hoat tinh sinh hoc: bot
vo sau riéng dugc xti ly s6 by nhdm loai bd tap chét
(chlorophyll, dudng tu do, sap) bang ethanol 99,5%
theo ty 1& 1:10 (w/v), v6i sy hd trg clia song siéu Am
trong ba 14n, méi 1an kéo dai 30 phat & nhiét do 40 °C.
Sau d6, mau dugc loc va sdy lai. Quad trinh chiét dugc
thuc hién bédng cdch ngam 10 g bot da xu ly trong
200 mL dung moéi methanol 80% (v/v), lac déu trong 3
gi¢ 6 nhiét d6 phong. Dich chiét dugc ly tAm, loc va c6
déc chan khong dé€ phan tich.

Tong polyphenol (TPC) dugc xdc dinh bing phuong
phap Folin-Ciocalteu, do hép thu tai budc séng 765 nm
va biéu dién dudi dang mg gallic acid equivalents/g
chét kho (mg GAE/g). T6ng flavonoid dugc do bang
phuong phap tao phtic véi AlCls, doc tai 415 nm va
quy ddi theo don vi mg quercetin equivalents/g (mg
QE/g). Binh lugng cac hgp chit flavonoid chinh nhu
catechin, quercetin, rutin va procyanidin B dugc thuc
hién béang sic ky 1ong hiéu ning cao UPLC-DAD véi
cot C18 va budc séng phat hién 14n lugt 1a 280 nm va
360 nm. Cac chat chuin cé do tinh khiét >98% duoc
st dung d€ thiét 14p dudng chudn vdi hé s6 tuong quan
tuyén tinh R* > 0,998.

Chiét va tinh ché pectin: Phan ba con lai sau khi
chiét cdc hgp chit sinh hoc tiép tuc duge st dung dé
chiét xuit pectin. Mau ba dugc sy so lai & 50°C, sau
d6 20 g mau dugc khudy trong 800 mL nudc cét, diéu
chinh pH vé 4 bang dung dich HCI 0,4 N. Qud trinh
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Hinh 1. (A) Két qua sdc ky I6ng hiéu ndng cao ciia dich chiét methanol 80% tii vé sdu riéng. (B) Dudng chudn dinh
lugng ciia catechin, quercetin, rutin va procyanidin B trong dich chiét methanol 80% tur v6 sdu riéng

Bang 1. Ham lugng hgp chit sinh hoc trong dich chiét
methanol 80% ti vo siu riéng (n = 3)

Hop chit Ham lugng (mg/g chit kho)
T6ng polyphenol (TPC) 63,30 £ 0,08
Téng flavonoid 24,56 + 0,12
Catechin 9,05+ 0,43
Quercetin 4,75+ 0,27
Rutin 3,77 £0,24
Procyanidin B 3,43 + 0,64

chiét pectin dugc thuc hién & 90°C trong 3 gio véi toc do khudy
700 vong/phut. Dich chiét duge loc bo ba va co dic dén thé tich
khoang 300 mL, sau d6 tién hanh két tha bang ethanol tuyét d6i
theo ty1é 1:1 (v/v) va d€lanh & 4°C trong 1 gid. Tta thu dugc tiép
tuc hoa tan lai trong nudc, loc qua gidy Whatman s6 4, két tua
lai 14n hai v6i ethanol va dugc ria ba 1an bang ethanol 70%. Cudi
cung, mau dugc sy dong kho d€ thu pectin tinh khiét.

Cac déc tinh héa ly ctia pectin dugc phan tich nhu ham lugng
anhydrouronic acid (AUA, %) dugc xéc dinh bang phuong phép
anthrone; ham lugng methoxyl (MeO, %), do ester héa (DE, %)
dugc do bang phuong phap chuén do hai bude; khéi lugng phan
td trung binh (Mv) xdc dinh bang phuong phap do do nhét noi
tai v6i 6ng do Cannon - Fenske; d6 &m, ham lugng tro, kha nang
gitt nudc (WHC) va kha ning gitd dau (OHC) dugc xac dinh
theo cdc phuong phdp chudn AOAC (1990).

3. KET QUA VA THAO LUAN

3.1. Thanh phdn hgp chdt sinh hoc trong vé sdu riéng

Phan tich dich chiét methanol 80% tii vo sdu riéng cho thay
ham lugng tong polyphenol (TPC) dat 63,30 + 0,08 mg GAE/g
chét kho, flavonoid tong dat 24,56 + 0,12 mg QE/g. Day la mic
tuong déi cao, tuong duong véi nhiéu ngudn nguyén liéu giau
chét chong oxy héa khac nhu vo xo0ai, vdo mang cut hodc tra xanh
kho [5,6]. Dinh lugng bang UPLC-DAD cho thdy vo siu riéng
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chita cac flavonoid chu yéu gém catechin
(9,05 + 0,43 mg/g), quercetin (4,75 *
0,27 mg/g), rutin (3,77 + 0,24 mg/g) va
procyanidin B (3,43 + 0,64 mg/g).

Nhiing hop chit nay déu da dugc chiing
minh c6 hoat tinh chéng oxy hda, chong
viém va khdng khu&dn manh [5]. Catechin
la hgp chat cht dao, chiém ham lugng cao
nhét trong nhom flavonoid, déng vai tro
quan trong trong viéc trung hoa cic goc
tu do - nguyén nhén gay ra stress oxy hoa
trong t€ bao. Cac két qua nay phu hgp véi
nghién ctiu ctia He va cong su (2023), khi
phan tich vd sdu riéng giéng Monthong
cling xdc dinh dugc ham lugng catechin
tuong tu (~9 mg/g), cho thdy tinh nhat
quan gitia cac gidéng va vung dia ly [5]
(Hinh 1).

Viéc tan thu cac hgp chat sinh hoc nay
ti vo sdu riéng khong chi giup giam lugng
chét hitu co dé phan huy gay 6 nhiém moi
trudng, ma con md ra hudng phat trién cac
ché phdm sinh hoc ¢6 gid tri st dung cao
nhu phu gia thuc phdm ty nhién, hoat chit
chéng oxy hda trong my phdm hodc chét
bao quén sinh hoc (Bang 1).

3.2. Anh huéng ctia nong do ethanol
dén ham lugng polyphenol téng va hoat
tinh chéng oxy héa

Ddc tinh pectin thu ti vo sdu riéng

Sau khi chiét cac hgp chit sinh hoc,
phén ba con lai dugc stt dung dé thu pectin
béng phuong phép acid néng. Két qua cho
thdy hiéu suit pectin tinh sach dat 5,79 +
0,23 % so vdi khoi lugng chat kho ban dau



Bang 2. Tinh chit héaly cta pectin thu tii vo siu riéng

Chi tiéu Két qua (£SD)
Hiéu suat thu pectin (%) 5,79 + 0,23
Anhydrouronic acid (AUA, %) 58,07 + 1,19
Methoxyl (MeO, %) 0,85+ 0,18
Do ester hoa (DE, %) 22,28 +1,73
Khoi lugng phén ti (Mv, kDa) 24,75 + 1,04
D6 4m (%) 7,35 + 0,61
Tro (%) 6,35 + 0,40
WHC (g/g) 1,89 + 0,28
OHC (g/g) 2,19 +0,14

- moét mic hiéu sudt kha quan so nghién ctiu gin day
[7]. Pectin thu dugc ¢6 ham lugng anhydrouronic acid
(AUA) 58,07 £ 1,19 %, gin trong khoang yéu cau cia FAO
(>65%) doi véi pectin thuong mai. V€ ciu truc, do ester
héa (DE) 22,28 + 1,73 % va ham lugng methoxyl (MeO)
0,85 + 0,18 % cho thay pectin thuéc nhém low-methoxyl
pectin (LMP), c6 kha ning tao gel véi ion Ca** (uu tién
cd ché gel hoa ion héa) thay vi phu thudc vao ham lugng
dudng. Pay 1a mot dic tinh quan trong d€ ting dung
trong mut it dudng, thuc phdm chic nang cho ngudi tiéu
duodng, ciing nhu lam vat liéu mang bao sinh hoc va tac
nhan dan thudc trong y dugc.

Ngoai ra, cac chi tiéu chiic nang va vét ly héa hoc
pectin thu dugc con ¢ kha ning gitt nuéc (WHC) va git
dau (OHC) & mtc trung binh - lan lugt la 1,89 + 0,28
glg va 2,19 + 0,14 g/g - cho thdy c6 kha ning ting dung
lam chét 6n dinh trong thuc phdm nhi tuong hodc tao
do nhét cho san phdm dang gel [7]. Khéi lugng phén td
trung binh (Mv) dugc xdc dinh & mtc 24,75 + 1,04 kDa,
phtt hgp v6i nhéom pectin ¢6 khé ning phan tan tot va
khong qua nhét - thuan 1gi cho tao mang hodc ing dung
trong dugc phdm (Bang 2).

4. KET LUAN

Két qua nghién ctu cho thdy vo siu riéng - moét loai
phé phd&m ndng nghiép chiém dén 60 - 70% trong lugng
qua — khoéng chi 1a nguoén thai htu co gy 6 nhiém moi
trudng néu khong dugc xti ly ding cach, ma con la nguén
nguyén liéu giau gia tri sinh hoc c6 thé khai théc hiéu
qua. Dich chiét methanol 80% tu vo sdu riéng chiia ham
lugng cao cac hgp chét phenolic va flavonoid, dac biét la
catechin, quercetin va rutin - nhiing hoat chéit da dugc
chiing minh c¢é kha nang chéng oxy héa manh. Pong
thoi, phan ba sau chiét ciing cho hiéu sudt thu pectin tinh
sach dat 5,79%, v6i déc tinh hoa ly phi hop cho ting dung
cdng nghiép, ddc biét la pectin loai low methoxyl (DE
~ 22%) - thich hgp lam chét tao gel trong thyc pham it
dudng, vat liéu mang sinh hoc va td dugc kiém soat giai
phong thudc.

NCHIEN CUU ‘

Viéc ap dung quy trinh xt ly hai giai doan (tach
hop chit sinh hoc - thu hoi pectin) gitup tdn dung
t0i da ngudn nguyén liéu du thiia ti nganh hang
sau riéng, dong thdi gép phan gidm thiéu chit thai
rdn hitu co, han ché phat sinh khi nha kinh ti qué
trinh phan hty va thic ddy mo hinh kinh té tuan
hoan trong néng nghiép. Trudng hop nghién cliu
tai tinh Tién Giang - noi san xudt sau riéng 16n
nhit cd nudc - cho thiy tiém ndng Ging dung thuc
t€ 16 rang, hoan toan c6 thé nhan rong thanh mo
hinh cong nghiép quy md nhod dén viia tai cac
vung trong cdy dn qud trong diém.

Két qua nghién ctu nay la co s¢ khoa hoc dé dé
xuét cdc md hinh xt 1y phu phdm nong nghiép cd
dinh huéng giam phat thai, ting gia tri st dung,
huéng dén phat trién bén viing nganh nong nghiép
va moi trudng noéng thon. Nghién ctu cling dat
nén tang cho cic budc tiép theo trong viéc phat
trién sdn phdm tng dung (gel thuc phdm, mang
sinh hoc, dugc liéu...) tit ngudén nguyén liéu tai
tao va than thién v6i moi truongm

TAI LIEU THAM KHAO

1. By Nong nghiép & Phdt trién nong thén
(2023). Bdo cdo nganh hang trdi cdy - Dién dan
quoc gia 2023. Cuc Trong trot.

2. Bdo Ap Bdc (2024). Siét chat qudn ly chdt
lugng sdu riéng. Truy cap: https://baoapbac.vn.

3. Ahmad, A., et al. (2023). Transforming
agricultural waste into value: An overview on
durian peel utilization. Journal of Environmental
Management, 348,  119261.  https://doi.
org/10.1016/j.jenvman.2023.119261.

4. Trinh Thi Thu Huyén, Nguyén Van Hoa (2021).
Tiém ndng phat thai khi nha kinh ti; réc hiiu co tai do
thi Viét Nam. Tap chi Moi trudng, 12, 14-20.

5. He, Y, et al. (2023). The profiles of durian
(Durio zibethinus Murr.) shell phenolics and their
antioxidant effects. Food Research International,
163, 112122. https://doi.org/10.1016/j.
foodres.2022.112122.

6. Muhtadi, M., ¢ Ningrum, U. S. (2019).
Standardization of durian fruit peels extract from
Monthong and Medan variety. Journal of Physics:
Conference Series, 1375(1), 012027. https://doi.
0rg/10.1088/1742-6596/1375/1/012027.

7. Nguyen, A., et al. (2024). Pectin from durian peel
(Durio zibethinus Murr.) - a novel reducing and stabilizing
agent: Physicochemical properties, green synthesis of silver
nanoparticles and antimicrobial properties. Carbohydrate
Polymer Technologies and Applications, 8, 100623.
https://doi.org/10.1016/j.carpta.2024.100623.

CHUYEN DE 172025 | TAP CHi MOI TRUGNG | 67



