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TOM TAT

Phén v clia qua sau riéng Ri6 chira mot lugng 16n chét xo va cac hop chit c6 hoat tinh sinh hoc voi
kha nang chdng oxy hoa dang ké. Viéc nghién ciru anh hudng cia qué trinh @ va say dé thu duoc bot
VO sdu riéng giau xo, c6 hoat tinh sinh hoc va dé bao quan, tng dung trong thyuc pharn 1a diéu can thiét.
Két qua cho thiy, 1 v6 ¢ 30 °C trong 2 ngay lam ham luong xo tong giam 3,1%, chét xo khong tan giam
5,2% va chit xo tan ting khoang 7,2% so v&i d6i chimg khong 1; tuy nhién, sau u 2 ngay, ham luong
phenolic va hoat tinh chdng oxy héa giam 1an luot 5% va 2,2% so v6i dbi chimg. Thoi gian u kéo dai
3-4 ngay khong c6 tac dung ting lugng luong xo tan dang ké, mat khac lam giam céc chat c6 hoat tinh
chéng oxy hoa, dong thoi chi tiéu vi sinh vuot ngudng cho phép. Ché d6 sdy ddi luu thich hop ddi véi
vo sau riéng 1a 70 °C, toc d9 tac nhan say 3 m/s. V6i ché do sdy nay, san pham bot vo sau riéng ¢ hoat
tinh chdng oxy héa cao nhit, véi ham lugng phenolic dat 1070,56 mg GAE/100g chat kho va hoat tinh

FRAP 14 7769,97 umol Trolox/100g chit khé.

Tir khoa: chat xo, chong oxy hod, frap, phenolic, vo sau riéng.

1. MO PAU

Theo Hoi dinh dudng Viét Nam (2018), trong
hai thap ky qua, thoi quen an ubng cua ngudi Viét
Nam di c6 su thay doi theo chiéu huéng bt loi
cho strc khoe cong dong, voi xu hudng gia ting
tiéu thy thit va chat béo dong vat, trong khi lugng
rau, cu, qua nguon cung cap chat X0, vitamin,
khoang chat va hop chét chdng oxy hoa - giam
dang ké. Su thiéu hut chét xo trong khau phan an
c6 lién quan dén nhiéu bénh man tinh nhu ri loan
tiéu hoa, dai thao duong, bénh tim mach va ung
thu dai tryc trang (Cassidy et al., 2018; Jenkins
et al., 2000; Kaczmarczyk et al., 2012; Kendall et
al., 2010; Lattimer & Haub, 2010; Otles & Ozgoz,
2014; Smethers & Rolls, 2018; Tayyem et al.,
2018; Xu et al., 2018). Do do, viéc tim kiém va
khai thac cdc ngudn nguyén liéu giau xo va cac
hop chét sinh hoc phuc vu ché bién thyc pham co
¥ nghia khoa hoc va thyc tién quan trong.

Séu riéng (Durio zibethinus) 13 loai ciy dn qua
nhiét déi cé gia tri kinh té cao & khu vuc bong
Nam A (Charoenphun & Klangbud, 2022). Tai
Viét Nam, dién tich tréng sau riéng nam 2022 dat
khoang 110.000 ha, san lugng hon 849 nghin tin
(Cuc Trong trot, BO NN-PTNT). Trong qua sdu
riéng, phan vo chiém t6i 50-60% khi luong nhung
khong an dugc va thuorng bi thai bo, gay lang phi
va tac dong tiéu cuc dén moi truong (Baraheng &
Karrila, 2019). Nhiéu nghién ctru di chi ra rang
vo sdu neng chtra ham lugng chét xo cao (79,18
/100 g chat kho, trong d6 13,05 g 1a chét xo tan)
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cung cac hop chat phenolic flavonoid va hoat tinh
chbng OXy hoa dang ké (A21z & Jalil, 2019). Ngoai
ra, vo sau riéng con thé hién nhiéu hoat tinh sinh
hoc nhu chdng viém, diéu hoa chuyén hoa glucose
va lipid (Feng et al., 2018; Zhan et al., 2021). Mot
s0 nghlen cuu da cho thay tiém nang ung dung cua
v0 sdu riéng vao ché blen thyc pham nhu bd sung
bot vo sdu riéng san xuat banh quy (Pham et al.,
2023), mi spaghetti (Srirajan et al., 2021).

Trong bdi canh nganh cong nghiép ché blen sdu
riéng ngay cang phat trién, luong 16n vo siu riéng
duoc tao ra doi hoi giai phap xt ly va tan dung hop
Iy nhiam nang cao gia tri gia ting va giam ganh
ning moi truong. Mic du vay, cac nghién ctru vé
xu ly vo sau riéng van con han ché, dic biét 1a
nghién ctru lién quan dén diéu kién u va siy nham
tao ra bot vo sdu riéng co gia tri dinh dudng va
hoat tinh sinh hoc cao, tién l¢i trong bao quan va
ung dung.

Tur nhitng co so trén, nghién ctru nay dugc thuc
hién v6i muc tiéu khao sat ché do u va sdy anh
huong dén thanh phén hoa ly va hoat tinh chéng
oxy héa ctia bot vo sau riéng, qua do danh gia tiém
nang st dung vo sau riéng nhu mot ngudn nguyén
lidu giau chat xo va hop chit sinh hoc cho cong
nghé ché bién thuc pham.
2. VAT LIEU VA PHUONG PHAP NGHIEN
cUU
2.1. Vit liéu va hod chit nghién ciru

Vat lidu: Vo trai sau riéng duoc thu nhan sau

2Vién cong nghé sinh hoc va méi truong, Dai hoc Tdy Nguyén,
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cong doan boc mui sau riéng xuat khau tai cong ty
c¢b phan Ban Mé Green Farm - Rau47 Farm thanh
phé Buén Ma Thuét, Bak Lak. Trai siu riéng Ri6
dung dé boc mui xuat khau phai déng nhét vé do
chin, dat d6 kho nhét dinh (khoang 32%) va co cac
ddc diém sau: vo ¢6 mau sim, xudt hién cac duong
nit nhe & cudng va gai mém hon; mui thom dic
trung lan toa; khi g nhe s& nghe tiéng “luc cuc”
do mui da tach khoi vo. Cudng phai con tuoi, déo,
¢6 mau xanh vang hodc nau va co do dan hoi tot.

Céc hoa chat sit dung: Thudc thir Folin-
Ciocalteu cung cip boi hang Merk (Pirc), Trolox,
gallic acid cua hang Sigma Aldrid; Na,CO;; cac
hoé chét con lai dat tiéu chuan phan tlch
2.2. Phwong phap nghién ciru
2.2.1. Thu thdp va xir Iy mdu

V6 qua sau riéng Ri6 sau khi thu gom sé& duoc
rira sach, lam rao, Xir Iy qua cong doan u sau do
tach iy phan Y trang, rira sach cit nho vGi do
day 0,5 cm dé siy dén ham am 8-9 %; sau siy vo
dugc nghién nho va riy qua riy 40 mesh dé thu
bot. Bot duge bao quan ¢ 4 °C cho cac phan tich
va thi nghiém. Quy trinh san xuit bot vo siu riéng

nhu sau:
V6 sau riéng

U
v

Got vo. cat nho

Bot vo sau riéng

Hinh 1. Céc budc tao bt v6 siu riéng

2.2.2. Bé tri thi nghiém

Thi nghiém khao st anh hirong cia ché dg i:
V6 siu riéng sau khi boc 1dy mui dugc cho vao cac
tai nilon c6 duc 16 thoat hoi, 0 & cac murc nhiét dd
10 °C (ngédn mat ti lanh), 30 °C (nhiét d6 phong)
Va 40 °C (ta ém) thoi gian u tr 0-4 ngay. Sau u,
tlen hanh got liy phan vo trang, cat ngang vo thanh
mleng nho day 0,5 cm, dem sdy dén ham am 8-9
% 10i xay nho bang thiét bj High Speed Multi-
funtional Crusher model 300A v&i téc do 25000
vong/phut trong vong 2 phat va rdy qua ray 40
mesh dé phan tich cac chi tiéu hoa hoc, hoat tinh
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FRAP, kha ning giit nudc, giit dau, chi tiéu vi sinh.
Thi nghiém khdo sat anh hwong ciia ché dg sdy:
Mau sau khi xir Iy 0 duge sdy dbi luu cudng buc
bang thiét bj siy Memmert (Dtc) Model SF30 &
cac muc nhiét do khao sat 50, 60, 70, 80, 90 °C;
tdc do tac nhan séy khao sat tur 1,4-3,6 m/s, séy dén
ham am bot 8-9 %, xay vo dén kich thudc 40 mesh
va phan tich cac chi ti€u hda hoc, hoat tinh FRAP,
kha nang gilt nudc, giltt dau, mau sic bot.
2.2.3. Phuong phdp phan tich chi tiéu hod ly

Ham luong am duoc xac dinh bang phuong
phap sdy mau dén khi dat khéi luong khong dbi,
st dung thiét bi do do 4m hong ngoai (A&D, Nhat
Baén) (Bradley, pp. 85-104, 2010).

Ham lugng protein thé dugc phan tich theo
phuong phap Kjeldahl, tuan tha tiéu chudn AOAC
984.13 (AOAC, 2000).

Xo tong sd, xo hoa tan va xo khong hoa tan
dugc xac dinh dya trén cac quy trinh AOAC
985.29,991.42 va 993.19 (AOAC, 2000).

Ham luong chit béo dugc phan tich bing
phuong phap Soxhlet theo huéng din AOAC
960.39 (AOAC, 2000).

Ham lugng tro dugc do luong theo quy trinh
AOAC 930.30 (AOAC, 2000).

Luong tinh bot trong miu duoc xac dinh bang
phuong phap so mau sir dung thudc thir 3,5-dini-
trosalicylic acid (DNS) theo (BeMiller).

Ham luong polyphenol tong s6 dugc xac dinh
bang phuong phap so mau quang phd véi thude
thtr Folin—Ciocalteu (Singleton & Rossi, 1965).
Bot vo sdu riéng dugc chiét bang dung méi ethanol
60% vai ty I¢ nguyén liéu:dung méi 1:10 (g:ml), co
hd tro siéu am trong qua trinh chiét, sau do6 ly tim
& toe d6 3500 vong/phut trong 5 phut dé thu dich
chiét. Ham luong phenolic trong dich chiét duoc
tinh toan dya trén duong chuén acid gallic va biéu
thi duoi dang twong duong gallic acid. Xay dung
duong chuan: Chuén bi cac dung dich gallic acid
chuin c6 ndng d6 (mg GAE/L): 10, 20, 30, 40, 50,
60 va 100 mg/L tir dung dich gbc 100 mg/L. Cho
0,2 mL cac dung dich gallic acid vao éng nghiém,
thém vao 1 mL thudc thir Folin — Ciocalteu 10%
va lic déu, cho thém 0,8 mL dung dich Na,CO;
10% va 3 mL nude cét, lac déu. U 0 nhiét d6 phong
trong bong t6i 2 gio. Di voi mau tring, thay dung
dich acid gallic bang nudc cit. Po d6 hip thu ¢
budc song 760 nm. Dyng dudng chuan ciia nong
do gallic acid (mg GAE/L) theo d6 hip thu.

- Hoat tinh chong oxy hoa theo ning lyc khir
sat duoc xac dinh theo phuong phap cua (Benzie
& Strain, 1996). Dich chiét dugc chuan bj tuong
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ty nhu cach tién hanh do ham luong phenolic
téng. Hoat tinh FRAP cua dich chiét dugc tinh
toan dya trén dudng chun Trolox va biéu thi dudi
dang twong duong Trolox. Xay dung duong chuan
Trolox: Pha cac dung dich Trolox c6 nong do lan
luot 1a 50, 100, 150 va 200 pumolTE/L. Cho 0,6 mL
dung dich Trolox & cac nong d6 vao 6ng nghiém.
Tiép theo cho 3,4 mL dung dich thudc thir FRAP
vao mdi ong. Lic déu sau d6 u & nhiét do 37 °C
trong 15 phut. Do d6 hap thu tai budc séng 593
nm. Dung duong chuin ndng do Trolox theo do
hap thu véi truc hoanh 14 d6 hap thu va truc tung
1a ndng d6 Trolox (umolTE/L). Do do hip thu ciia
dich chiét, dua vao duong chuin, két qua dugc
biéu thi dudi dang pmol twong duong Trolox/100
g khéi lugng kho cua mau.

- Kha nang gitt nuéc (WHC) theo phuwong phap
mo ta boi Fernandez-Lopez et al. (2009): Can 1g
mau nguyén lidu (da siy am) cho vao ong ly tam,
thém 10ml nudc cat vao éng. Sau d6 st dung may
lic vortex dé dao tron déu trong 30 gidy. Mau dugc
dé & nhiét do phong trong 2 gid. Sau 2 gid, mau
dugc ly tam ¢ téc do 2800 vong/phut trong 10
phut. B phan nudc trén bé mit, can lay phan mau
da hut nude, ghi lai khéi luong.

WHC (g/g) =

m, (g): khoi lu’_ong mau da hut nuéc

—Mgim;—Mg

Trong do:

m, (g): khoi luwong mau khé ban dau.

Kha ning giit diu (OHC) thuc hién twong tu,
thay nudc cit bang dau an nguyén chat tir dau
nanh.

- Xac dinh téng vi sinh vat hiéu khi theo TCVN
11039-1:2015: can 5 g bot vo sau riéng hoa vao
45ml nuwéc mudi sinh li vo trung thu duge ndng do
pha lodng 107, tiép tuc pha lodng dén ndng d6 phu
hop, cdy 1én dia thach PCA, u ¢ nhiét do khoang
30 °C duéi diéu kién hiéu khi trong khoang thoi
gian 72h, sau d6 dém s khuan lac phat trién (trong
khoang tin cdy 30-300 khuan lac). S6 khuén lac
dugc tinh toan két hop véi do lodng va biéu thi két
qua 1a s6 CFU trén mdi don vi khdi luong mu.

- Xac dinh mau sic cua bot theo hé mau CIE
L*a*b* bang thiét bi do mau Model CR-400

(Minolta, Nhat Ban) (Zouari et al., 2016).
2.3.3. Phwong phap xir 1y 56 liéu

Mbi thi nghiém dugc lip lai 3 lan. So
sanh sy khac biét gia tri trung binh bang phan
tich phuong sai mot yéu t6. S6 liéu dugc xur ly
bang phan mém STATGRAPHICS Centurion
XVLII
3. KET QUA VA THAO LUAN
3.1. Két qud khdo sdt m@t sé thanh phan héa ly
va hoat tinh chong oxy héa ciia vé siu riéng.

Ham 4m cia vo sdu riéng tuong ddi cao,
chiém 83,26% tuwong tur nhu mot sb loai vo trai
cay khac Viée giam do 4m bang phuwong phap say
1a can thiét dé bao quan, tranh hu hong. Vo sau
riéng chira protein, tinh bot va lipid voi ham luong
thap, nhung kha giau khoang (Bang 1). Thanh
phan hoa hoc rat ndi bat khi xét dén ham luorng
chat xo va hop chit phenolic. Ham lugng chat
X0 téng s6 12 64,70% chat kho, trong do chét xo
khong tan chiém 54,05% chat kho va chat xo hoa
tan 12 10,65% chat kho. Ham lugng xo tong cao
hon han céac céac loai vo khac nhu vo tao (39,7%
chat kho), vé cam, quyt, chanh (xap xi 50 % chét
kho) (Ciccoritti et al., 2024). Tuy nhién, ty 1§ xo
khéng tan:xo tan 13 5,08, twong dbi cao so véi ty
1¢ khuyén nghi cua Hiép hoi D1nh dudng Hoa Ky
(ADA, 2002), ty 18 IDF : SDF t4i wu nén xap xi
khoang 3:1. Ham luong phenolic cao (1026,23 mg
GAE/100 g chat kho) cung hoat tinh FRAP 16n
(772722 pmol Trolox/100 g chat khé) cho thdy vo
sdu riéng c6 kha nang chong oxy hoa manh, tuong
duong voi vo to hodc vuot cac mau vo trai cay da
dugc cong bd nhu vo chuéi, chanh, kiwi, dao, du
du, 1é, dira (Suleria et al., 2020).

Két qua trén cho thay, thanh phén hoa hoc cua
Vo sau riéng - dac biét ham luong chat xo, phenolic
tong s6 cao va kha nang chéng oxy hoéa tét - lam
ndi bat tiém nang tng dung trong cong nghé thuc
pham. Tuy nhién, ham am ban dau cao (> 80 %)
dat ra yéu cau tién xtr ly dé dam bao 6n dinh vi
sinh va han ché sy phan huy cac chét ¢ hoat tinh
sinh hoc. Pdng thoi, viée giam ty 18 xo khong tan
1a can thiét dé co6 ngudn xo phu hop. Vi vay, didu
kién tién xtr Iy - 1 va sdy can duogc khao sat.

Bang 1. Ham hrgng mdt so6 thanh phin héa Iy va hoat tinh chdng oxy héa ciia vé siu riéng Ri6

Chi tiéu

Ham lwgng

Ham am (%)
Lipid (% chat kho)
Protein (% chat kho)
Tinh bot (% chét kho)
Tro (% chit kho)

83,26 + 0,27
0,89 + 0,05
423+0,11
5,47 + 0,44
6,90 £ 0,26
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Chi tiéu

Ham lwong

Carbohydrate (% chat kho)

Chét xo

87,98 + 0,23
Xo khong tan (% chit kho) 54,05+0,18
Xo hoa tan (% chat kho) 10,65 + 0,02
Xo tong (% chét kho) 64,70 = 0,20
Ty 1¢ khong xo tan:xo tan 5,08 £0,01
1026,23 +9,27

Ham luong phenolic tong mgGAE/100g chit kho
Hoat tinh FRAP (umol Trolox/100g chat kho)

7727,22 +£70,16

3.2. Két qua khdo sit ché dp ché dp i vé dnh
hwéng dén thanh phin héa ly, vi sinh va hoat
tinh chéng oxy héa ciia bjt vé siu riéng

3.2.1. Anh huong ciia nhiét d i dén thanh phan
x0, ham lu’o‘ng phenolic, hoat tinh chong oxy héa
va tong 6 VSV ciia bot vé sau rzeng

Béng 2 cho thy, so véi mau ddi chimg (DC),
qué trinh 0 vo sdu riéng trong 4 ngdy & cac mic
nhiét d6 khac nhau di tao ra nhimg bién d6i vé
thanh phan xo, hop chéat phenolic va hoat tinh
chéng oxy héa. O mau PC, ham lugng xo tan
(SDF) dat 10,51% véi ty 16 SDF:IDF 1a 5,14, dong
thoi ham lugng phenolic va FRAP cling & muic cao
nhét (1026,23 mg GAE/100 g chat kho va 7727,22
pmol Trolox/100 g chat kho). Sau u, ham luong
SDF c6 xu hudng ting nhe, dac biét khi u & 30
°C — 40 °C (11,89%). Su thay d6i nay phan anh
qué trinh thity phan timg phan cellulose, hemicel-
lulose va pectin nho hoat ddng cua hé vi sinh vat
va enzyme noi sinh (cellulase, hemicellulase, pec-

tinase), qua d6 chuyén hoa mot phan xo khong tan
thanh dang hoa tan (Edema et al., 2024; Prasanna
etal.,2007; Tavares et al., 2015), hay su gidi phong
cac chat x0 hoa tan & dang lién két trong ciu triic
vo cellulose-hemicellulose-pectin do qua trinh u
lam c4u trac vo thay doi (Giovannoni, 2001). Tuy
nhién, v& mit hoat tinh sinh hoc, té)ng phenolic
va FRAP déu giam rd rét khi nhiét do U tang tir
10 °C 1én 40 °C, diéu nay 1a do sy phan hay hodc
oxy hoa cac hop chat nhay cam nhiét (Shahidi &
Ambigaipalan, 2015).

bang luu y, mét d¢ vi sinh vat trong mau bot
vo sdu riéng u ¢ nhiét do 30-40 °C tang vot (>10°
CFU/g), vuot xa ngudng an toan cho thuc phim
(10* CFU/g, ICMSF, 2005), trong khi dbi ching
vamau i & 10 °C van nam trong gi6i han cho phép.
Nhu vay, ché dou 10 °C khong dat dugc muc tiéu
1a thay ddi ty 1 xo, trong khi d6, nhiét do 1t 40 °C
cho thay sy giam dang ké thanh phan phenolic va
hoat tinh chdng oxy héa so vi mau u 30 °C.

Bing 2. Anh huéng ciia nhiét dd o dén thanh phﬁn x0, ham lwgng phenolic, hoat tinh chéng oxy
hoéa va tong s6 VSV cua bjt vé sau riéng Ri6

2 H inh
Nhié¢t Ham lwgng Ham lwgng Ham lwgng Tylé xo Phenolic tong oat tin
” £ N £ | £ ~ Frap (umol CFU/g
dod chatxo khéng chatxohoa chatxe khong tan: (mgGAE/100g Trolox/100¢ chit mau
(°C)  hoa tan (%) tan (%) tong (%) X0’ tan chit khd) khﬁ)g
2
bC 54,05+0,18*  10,51+0,25* 64,56+0,43* 5,14+0,10* 1026,23+£9,27*  7727,22+70.16* 31’02>:
10 53,03£0,28>  10,71£0,05* 63,74+0,27° 4,95+£0,04> 981,78+14,82> 7531,44+81.17° 7133X
2,4
30 48,36+0,37°  11,89+0,33* 60,25+0,46° 4,07+0,12¢ 854,77+32,48° 7356,39+26.23° 1’06?
40 4881:046° 11,790,190 60,6£029° 4,14x0,1° 807,110,414 7145,86+112.28¢ j(iﬁ :

Ghi chu: Cac chit cdi trén cdc gia tri trung binh
thong ké ciia cdc mdu bot vé sdu riéng & cdc nhiét
3.2.2. Anh hudng ciia thoi gian v dén thanh phan
x0, ham lwong phenolic, hoat tinh chong oxy héa
va tong so VSV ciia bét vé sau riéng.

Trong qua trinh u ¢ 30 °C, thanh phan chit xo
va hoat tinh sinh hoc cta vé siu riéng c6 su bién
d6i o rét theo thoi gian (Bang 3). Ham luong xo

trong cling mot cot biéu dién sw khdc nhau c6 y nghia
do u khac nhau voi do tin cdy la 95%.
khong hoa tan giam dan tir 54,05% xudng con
48,36% sau 4 ngay, trong khi xo hoa tan co6 xu
hudng tang nhe (tur 10,51% 1én 11,89%).
Ham lugng phenolic téng sé (TPC) va hoat tinh
chdng oxy héa (FRAP) c6 xu huéng giam theo
thoi gian. Cu thé, TPC giam tir 1026,23 xudng
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854,77 mg GAE/100 g chit kho sau 4 ngay, dong
thoi FRAP giam tir 7727,22 xudng 7356,39 pmol
Trolox/100 g chét kho. Su suy giam nay c6 thé lién
quan dén qua trinh oxy hoéa polyphenol bai hoat
dong enzyme polyphenoloxidase va peroxidase,
ciing nhu sy tiéu hao hop chit chdng oxy héa do
stress oxy hoa trong giai doan vi sinh vat phat trién
manh (Kruk et al., 2022; Rho et al., 2021).

Pang cha y, mat d vi sinh vat ting nhanh
theo thoi gian, dac biét tr ngay 2 tro di (8,4 %
10 CFU/g) va tang manh & ngay 4 (dat 2,4 x
10° CFU/g). Piéu nay cho thdy qua trinh 4, VSV
phat trién manh mé. Sy gia ting qua muc giy anh
huong dén chat lu0’ng cadm quan cling nhu nguy co
an toan thyc phdm. Ngoai ra, mau sic ctia vo ciing

sam dan theo thoi gian @ (Hinh 1).

Két qua cho thay qué trinh i ngén ngay 2 ngay
c6 thé giup cai thién ham luong xo tan thém xap
Xi 7,2%; tuy nhién, luong xo tong giam 3,1%, ham
luong phenohc téng s6 giam xap xi 5% va hoat
tinh chong oxy hoa giam 2,2% so v&i ddi chimg.

U 4 ngay

U 1 ngay

Déi chifng 0 2 ngay U3 ngay
Hinh 1. Mau sac cua bgt vo sau riéng theo thoi

gian i vo

Bang 3. Anh hwong ciia thoi gian i dén thanh phan xo, ham lweng phenolic, hoat tinh chong oxy
hoéa va s6 lwgng VSV tong so ciia bot vé sau riéng Ri6

Thoi HamAIIrQ'ng Ham lwgng Ham lugng Ty l? xo Phenolic tong Hogt tinh
. chat xo P ° . khong Frap (umol CFU/g
gian U o R chat xo hoa  chat xo (mgGAE/100g x
(ngay) khong hoa tan (%) thng (%) tan: xo chét kh) Trolox/100g mau
gay tan (%) ° g7 tan chét kho)
0 54,05+0,18*  10,51+0,25¢ 64,56+0,43* 5,14+0,10* 1026,2349.27* 7727,22+70,16* 3,2 x 10%*
1 53,02+1,19*  11,03+£0,12° 64,05+£1,07* 4,81+0,16* 1001,424+8.45* 7669,19+40,30® 7,3 x 10**
2 51,26+0,17°  11,2740,23®® 62,53+0,35° 4,55+0,09° 975,02£10.41° 7560,24+61,76° 8,4 x 10°*
3 49,26+0,49°  11,61+0,38* 60,87+0,43° 4,25+0,16° 915,58+15.45¢ 7400,03+£28,06° 1,1 x 10°
4 48,36+0,37°  11,89+0,33* 60,25+0,46° 4,07+0,12° 854,77+32.48' 7356,39+£26,23¢ 2,4 x 10°¢

Ghi chu: Cac chir cdi trén cac gia tri trung binh trong cung mot cot biéu dién sy khac nhau co y nghia
thong ké cia cac mau bot vo sau riéng o cdc thoi gian u khac nhau voi dé tin cdy la 95%.

3.3. Két qua khdo sdt ché d¢ sdy anh hwong dén
thanh phfin héa ly va hoat tinh chéng oxy hoa
ciia bjt vé sdu riéng.

3.3.1. Anh huong cua nhiét do sdy doi luu dén
thanh phan héa Iy ciia bét vé sdu riéng.

Két qua cho thay nhiét do sdy c6 tac dong dang
ké dén chat X0, tinh chat chuc nang va mau sac
ctia bot vo sdu riéng (Bang 4). V& ham luong chit
x0, x0 khong hoa tan va xo hoa tan khong coé su
thay d6i dang ké khi tang nhiét do tir 50 dén 90 °C,
dao dong trong khoang 52,92-54,42% va 10,57—
11,03% twong tmg. Téng xo giam nhe tir 65,13%
(50 °C) xubng 63,53% (90 °C), cho thdy su phan
hty mot phin céu tric polysaccharide & nhiét do
cao (Lu et al., 2018; Schmid et al., 2021). Ty I¢
x0 khong tan:xo tan dao dong quanh gia tri 5, cho
thdy mirc can bang giita hai dang xo dugc duy tri,
it chiu anh hudng boi nhiét do.

Kha nang hut nude (WHC) giam dan khi nhiét
do tang, tir 6,23 g/g 650°C xubng 5,88 g/g 690°C.
Diéu nay co thé lién quan dén sy mat cdu trac mao
quan trong chit xo khi gia nhiét cao, lam giam kha
nang gilt nudc (Tejeda-Miramontes et al., 2024).
Nguoc lai, kha nang hut dau (OHC) ting dan theo
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nhié¢t do, tir 1,95 g/g 6 50 °C Ién 2,25 g/g 6 90 °C, sy
thay d6i mot phan cau triic polysaccharide va pro-
tein bé mit gitp bot co kha ning giir lipid tot hon.
Vé mau sic, gia tri L* (d6 sang) tang tir 80,64
(50 °C) 1én cao nhat ¢ 88,45 (70 °C), sau d6 giam
con 85,12 ¢ 90 °C. Pidu nay cho thiy siy & 70 °C
cho mau sang nhit, trong khi & 90 °C xuét hién hién
tuong sdm mau do phan ung Maillard; nguoc lai, &
nhiét do sdy thap 50 °C, thoi gian say dai hon, phan
g oxy hoa cac hop chét polyphenol trong vo lam
mau bot tré nén téi hon (Zawawi et al., 2022). Gia
tri a* (sic do) giam tir 4,14 xudng khoang 2,44 &
murc nhiét cao. Trong khi d6, b* (sic vang) ting tir
17,04 (50 °C) 1én 21,49 (90 °C), phan anh su gla
tang sac vang khi nhiét d cao, ¢6 thé lién quan dén
bién d6i hop chat phenolic va phan g nhiét khac.
Nhu vy, két qua cho thay siy & 70 °C gitp duy
tri tét ham luong xo, dam bao kha nang hut nudc
va du can bang, dong thoi gitt dwoc mau sic sang
va 6n dinh. Trong khi d¢, sy & nhiét do cao hon
(> 80 °C) lam giam kha nang gitr nudc va lam bién
d6i mau sac rd rét. Piéu nay goi ¥ rang 70 °C ¢
thé 1a nhiét do séy t6i wu dé san xuit bot vo sau
riéng véi co tinh chat chirc ning va cam quan tot.
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Bing 4. Anh huéng ciia nhiét do siy dén ham lwong chét xo, kha ning hiit nwée, hit diu va
mau sac cua bot vé sau riéng Ri6

Nhié¢t Ham lugng Ham Ham Ty 1€ xo

d,() chitxo  lwong chét lm_mg’chét tan:xo WHC OHC . o b

say  khonghoa xohoatan xo tong khong (g/g) (g/g)

‘0 tan (%) (%) (%) tan
50 54,25+0,50" 10,88+0,42* 65,13+0,92%° 4,99+0,15* 6,23+0,18* 1,95+0,08* 80,64+0,53¢ 4,14+0,10° 17,04+0,27¢
60 54,42+1,100 11,03+0,12* 65,45+1,08* 4,94+0,12* 6,22+0,13* 2,00+0,06* 85,33+0,96* 3,64+0,29"> 18,41+0,27¢
70 54,194+0,79®* 10,60+0,55* 64,79+1,05® 5,12+0,25* 6,14+0,09® 2,18+0,11> 88,45+0,40* 2,42+0,09° 19,74+0,34°
80 53,594+0,56* 10,57+0,40° 64,16+0,50° 5,08+0,22* 5,97+0,14% 2,22+0,08° 88,32+0,11* 2,45+0,09° 19,60+0,14°
90 52,92+0,64> 10,60+0,36* 63,53+0,76* 4,99+0,17¢ 5,88+0,13¢ 2,25+0,09° 85,12+0,95* 2,44+0,09° 21,49+0,46*

Ghi chi: cac chit cdi trén cac gid tri trung binh trong cung mot cot biéu dzen suw khac nhau co y nghla
thong ké vé ham leong chdt xo, WHC, OHC va mau sdc ciia cde mau bot vo sau riéng & cdc nhiét do sdy

khac nhau voi do tin cdy la 95%.

3.3.2. Anh hwéng ciia nhiét @ sdy dén ham hrong
phenolic tong, kha ning chong oxy héa ciia bét vo
sdu riéng.

Hinh 2 cho thay, ham lugng phenolic tong
va hoat tinh chéng oxy hoa (FRAP) cua bot
v6 sau riéng chiu anh huong dang ké bai nhiét
d6 sdy. Khi ting nhiét d tir 50 1én 70 °C, ham
lugng phenolic ting dan tir 992,83 1én 1070,56
mg GAE/100 g chat kho, dong thoi gia tri
FRAP ciing dat mtc cao nhit & 7769,97 umol
Trolox/100 g chat kho. Piéu nay cho thdy ¢
nhiét d6 trung binh (70 °C), su pha v& cau tric té
bao giup giai phong hop chét phenolic tét hon,
ddng thoi han ché sy mat mat do oxy hoa hoic
phan huy (Calinoiu & Vodnar, 2019; Prakash et
al., 2022).

Tuy nhién, khi nhiét d6 tiép tuc ting l1én 80-
90 °C, ca phenolic tong va FRAP déu giam nhe,
lan lugt con 1026,25-1013,47 mg GAE/100g
chat kho va 7727,24-7690,07 umol Trolox/100g
chat kho. Xu hudng nay phut hgp voi nhidu ng-
hién ctru trude day, khi nhiét do sdy cao lam gia
tang phan ung oxy hoba polyphenol hodc lam
bién d6i ciu tric cac hop chit chdng oxy hoa
nhay nhiét, tor d6 hoat tinh oxy hoda cling giam
(ElGamal et al., 2023).

Nhu véy, két qua cho thay 70 °C 1a nhiét do
sdy toi uu, vira gitp duy tri ham lugng phenolic
cao, vua dat dugc kha nang chong oxy héa manh
nhat.
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£ 1100 b b 2
- i -
< 1000 T B 7s00 2
g = g
- =
g 900 S
Y F 7000 2
A :
g 800 F
T 700 H st 6500 S
Z 600 =
[ =
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E so0 g
F =
H 400 5500
50 60 70 80 90
Nhiét d siy (°C)
——Phenolic tong ——Hoat tinh FRAP

Hinh 2. Anh hwéng ciia nhiét d9 siy dén ham
lwong phenolic tong va hoat tinh chong oxy
hoa
3.3.3. Anh huong t6 d¢ tic nhan say dén thanh
phan héa hoce, tinh chat vat Iy va hoat tinh chong

oxy héa ciia bét vé sau riéng

Két qua cho thay toc do sdy c6 anh hudng nhat
dinh dén chat Iwong bot vo sau riéng, song nhin
chung mtc dao dong khong qua 1on. Vé thanh
phan co ban, ham lugng lipid (0,94-0,96% chat
kho), protein (4,23-4,28% chat kho), tinh bot
(5,27-5,59% chat kho) va tro (6,99-7,04% chat
kho) gan nhu 6n dinh khi thay d6i toc do tac nhan
sdy, chung t6 yéu td nay khong tac dong dén cac
thanh phén dinh dudng chinh.

Dbi v6i ham luong chat xo, két qua ciing khong
c6 sy thay doi 16m, v6i xo khong hoa tan dao dong
quanh 54,14-54,23% va xo hoa tan ¢ muc 10,77-
10,95%. Téng xo duy tri & khoang 64,9-65,2%,
trong khi ty 1€ xo tan:xo khong tan dao dong trong
khoang 4,94-5,03. Nhu vay, tde do séy khac nhau
khong 1am bién doi dang ké cau tric chat xo.

Nguoc lai, hop chat phenolic va hoat tinh
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chdng oxy hoa 6 su cai thién rd khi ting toc do
siy dén 3,0 m/s (Hinh 3). Ham lugng phenolic
téng tang tir 991,05 mg GAE/100 g (1,8 m/s) 1én
1070,56 mg GAE/100 g chat kho (3,0 m/s). Hoat
tinh FRAP ciing dat cao nhéit & 3,0 m/s (7769,97
umol Trolox/100 g chat kho). Diéu nay do tdc do
tac nhan sdy cao hon gitp giam thoi gian tiép xuc
nhiét, han ché qua trinh oxy hoa polyphenol, tir d6
gilr duogc hoat tinh sinh hoc (ElGamal et al., 2023).

Ephenolic OFRAP
3
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Hinh 3. Ham lugng phenolic va hoat tinh FRAP
ciia bdt vo sau riéng theo téc dd tac nhan sy

V& tinh chét chirc ning, kha ning hut nude va
hat dau khong thay theo téc d6 tac nhan sdy (sb
lidu khong dugc biéu dién).

Dbi véi mau sic, gia tri L* (46 sang) ting rd
khi toc d0 tac nhan séiy cao, ttr 76,14 (1,8 m/s) Ién
86,17 (3,6 m/s) (sb liéu khong dugc biéu dién).
Diéu nay cho thiy tdc d6 sdy cao giup san pham
sang mau hon, giam hién tugng nau hdéa nho han
ché thoi gian tiép xuc nhiét va oxy (Hinh 4).
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Hinh 4. Mau séc ciia bot v6 siu riéng theo toc
do tac nhan siy

Nhu vay, tde do séy & muc khoang 3,0 m/s c6
thé duoc xem la tdi wu, vira duy tri dugc thanh
phan dinh dudng, cai thién ham lugng phenolic
tong va hoat tinh chong oxy hoa, vira tao ra san
pham c6 mau sang va dic tinh chirc ning tot.
4. KET LUAN

Két qua nghién ctru cho thiy vo siu riéng 13 ngudn
nguyén liéu tiém ning dé san xuat bot gidu xo, véi
ham luong chit xo tong cao va chira nhiéu hop chat
c6 hoat tinh sinh hoc. Qua trinh xtr 1y sinh hoc () ¢
30 °C trong 2 ngay, két hop siy ddi luu & 70 °C véi
tdc do tac nhan say 3,0 m/s da gitp bién ddi cau tric
thanh phan chat xo, 1am ting ty 1é xo hoa tan (SDF)
s0 v6i xo khong tan (IDF), dong thoi cai thién cac dic
tinh héa Iy va chirc nang nhu kha nang gitr nude, git
dau - cac yéu 6 then chdt gitp gia ting gia tri ing
dung trong cong nghiép thyc pham. Bot vo sdu riéng
thu duoc c6 ham luong chit xo cao (64,9% chit kho),
giau hop chét phenolic (1070,56 mg GAE/100g chat
khd), hoat tinh chdng oxy héa manh (FRAP 7769,97
umol Trolox/100 g chat kho), dong thoi c6 mau sic
cam quan thudn loi. Nhiing cai thién nay cho phép bot
vo sdu riéng trd thanh ngudn nguyén liéu chiic ning
giau xo hoa tan, phit hop bd sung vao cac san pham
thyc pham nhu banh, mi, ngii cc an lién, thanh dinh
dudng hodc san phim thay thé bot my.

Loi cdm on

Nghién crru nay dwoc tai tro boi Truong Dai
hoc Tay Nguyén theo ma tai tro T2025-07CB.
Chiing t6i xin ghi nhdn sw hé tro vé kinh phi va
co s vdt chat tir Truong Pai hoc Pai hoc Tay
Nguyén cho nghién ciru nay.
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INVESTIGATION OF THE EFFECTS OF PRETREATMENT AND DRYING
PROCESSES ON THE PHYSICOCHEMICAL PROPERTIES AND ANTIOXIDANT
ACTIVITY OF DURIAN PEEL POWDER
Mai Thi Hii Anh!, Nguyén Quang Vinh?
Received Date: 01/10/2025; Revised Date: 03/12/2025; Accepted for Publication: 15/01/2026

ABSTRACT

Currently, the Vietnamese diet is increasingly deficient in dietary fiber, making the search for fiber-
rich ingredients with bioactive properties for food processing imperative. Durian is a high-value fruit
tree, yet its peel - which accounts for more than half of its weight - remains underutilized. This study
investigates fermentation and drying regimes to obtain durian peel powder rich in fiber and possessing
antioxidant activity, with potential application in sustainable food processing and concomitant enhance-
ment of agricultural by-product value. The results show that fermenting the peel at 30 °C for 2 days
reduced total fiber by 3.1 %, insoluble fiber by 5.2 %, and increased soluble fiber by approximately 7.2
% compared to the non-fermented control; however, after 2 days of fermentation, total phenolic content
and antioxidant activity decreased by 5 % and 2.2 %, respectively, compared to the control. Extending
fermentation to 3—4 days did not significantly increase soluble fiber, but further reduced antioxidant
compounds and caused the microbial count to exceed permissible limits. Meanwhile, the optimal con-
vective drying conditions for durian peel were 70 °C with an air velocity of 3.0 m/s. Under these condi-
tions, the durian peel powder exhibited the highest antioxidant activity, with phenolic content reaching
1070.56 mg GAE/100g dry matter and a FRAP value of 7769.97 pmol Trolox/100 g dry matter.

Keywords: antioxidant, durian peel, fiber, frap, phenolic.
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