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TOM TAT

Hat chanh déy 1a phu phdm ciia qua trinh ché blén ¢6 tiém nang khai thac gid tri gia ting nho chira cac
hop chit c6 hoat tinh sinh hoc va axit béo thiét yéu. Nghién ctru nay tap trung danh gia hiéu qua trich
ly dau hat chanh day bang c6ng nghé c6 hd trg enzyme Viscozyme L. Cac diéu kién khao sat bao gdm:
Ty 1€ enzyme (1,0; 1,5; 2,0; 2,5 % v/w) va thoi gian trich ly (2, 3, 4, 5 gi¢), v6i céac chi tiéu danh gia la
hiéu sut thu hoi dau, dic tinh hoa ly va hoat tinh sinh hoc cua déu Két qua cho thdy, trich ly sur dung
2,0% enzyme trong 4 gi¢ cho hi¢u suat thu hoi dau cao (77,13%). Dau thu duge ¢ chét luong t6t, thé
hién qua cac chi sO peroxit va axit nam trong gidi han cho phép déi voi dau an, cing mau sic vang
nhat ddc trung. Dic biét, dau hat chanh day gidu vitamin E (2.445,83 mg/kg) va axit béo chua bio hoa
(87,89%), trong d6 axit linoleic chiém wu thé (72,39%); dong thdi ham lwong polyphenol tong sb va
kha nang loai gbc ty do DPPH ciing cao, lan luot 1a 201,93 ug GAE/g va 85,2%. Nhiing két qua nay
cho théy, trich ly dau tir hat chanh day hd trg enzyme la giai phap cong nghé hiéu qua va théan thién

mdi trudng, gop phan ning cao gia tri sit dung phu pham.

Tir khoa: Axit béo, chong oxy héa, dau hat chanh day, trich ly.

1. DAT VAN BE

Chanh day (Passiflora edulis Sims) la loai
cdy an qua nhiét doi duoc trong phd bién tai
nhiéu qudc gia chau A, chau My va chau Phi nho
kha nang thich nghi rong va gia tri kinh té cao. O
Viét Nam, tinh Lam Ddng 1a dia phuong co san
luong chanh day 16n véi ning sudt tir 45 - 80
tan/ha [1]. Quéa chanh day duoc sir dung rong rai
trong cong nghiép thuc pham dé san xuat nudc
giai khat, dich qua c6 dic va cac san pham ché
bién khéac nho ham lugng vitamin (A, C), khoang
chét va cac hop chét c6 hoat tinh sinh hoc ddi
dao. Trong qua trinh san xuat, vo va hat ciia qua
chanh day thuong bi loai bo nhur cac phu pham
nong nghiép. Theo Liang va cs (2021) [2], thit
quéa chanh day chi chiém khoang 23%, trong khi
phén hat chiém 4 - 12%. Viét Nam 12 mot trong
nhitng nudc xuit khau chanh day 16n nhat thé
gi6i, vi vay viéc tan dung ngudn phu phim can
dugc quan tim nhiéu hon. Viéc tan dung hiéu qua
phu pham hat chanh day khong chi gop phan
néng cao gia tri kinh té cia chudi san Xudt ma con
pht hop véi dinh huéng phét trién bén viing va
kinh té tudn hoan trong nganh cong nghiép thuc
pham. Trong nhitng nim gan day, dau hat chanh

day dang dugc quan tdm nghién ctru do sy hién
dién cua cac hop chét ¢6 hoat tinh sinh hoc. Dau
hat chanh day c6 chua 85,25% axit béo chua bao
hoa, trong d6 71,91% la axit linoleic va 11,85%
axit oleic [3]. Két qua nghién ctru ciia Chen va cs
(2025) [4] cho thiy, dau hat chanh ddy c6 hoat
tinh ha lipid mau dang ké. Thir nghiém trén dong
té bao 3T3-L1 chimg minh rang, dau hat chanh
day lam giam su tich liy lipid ndi bao, déng thoi
lam gidm ham luong triglycerid, cholesterol toan
phan va cholesterol lipoprotein ty trong thip
(LDL-C), trong khi lam tdng ham lugng
cholesterol lipoprotein ty trong cao (HDL-C).
Bén canh céc tac dung sinh hoc, dau hat chanh
day con dugc Gmg dung trong phat trién vat liu
bao goi thuc pham. Nghién ctru ctia Araujo va cs
(2024) [5] bao cao rang, mang bao an dugc tir
chitosan - gum arabic bo sung dau hat chanh day
c6 kha nang kéo dai thoi gian bado quan dau tay
1én dén 6 ngay & 25°C va 12 ngay ¢ 4°C.

Dau tr hat c6 thé thu duoc béng nhiéu
phuong phap khac nhau nhu: Ep, trich ly bang
dung moi, trich ly hd tr¢g enzyme... Trong
phuong phap trich ly bing dung moi thi hexan va
ethanol 12 hai dung méi dugc st dung rat phd
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bién. Tuy nhién, phuong phap nay kém thuan loi
hon trong viéc chiét xuat dau ty nhién vi tiéu thy
nhiéu dung méi, nhiét d6 va ning luong ciing nhu
thoi gian kéo dai dan dén phan huy cac hop chit
hoat tinh sinh hoc va gidm chat lugng dinh
dudng. Pong thoi, viée st dung dung méi s& dan
dén van dé nhu 6 nhiém khong khi, mdi trudng
va c6 thé gay anh huong dén strc khoe con nguoi.
Bén canh do, phﬁn hat sau khi tach béo b?lng dung
moi khong thé tan dung 1am ngudn thirc an chin
nudi do viéc loai bo hoan toan dung méi da duoc
chtng minh 13 khong kha thi [6]. Nhitng han ché
clia cac phwong phap trich ly truyén thong dit ra
yéu ciu can thiét phai nghién ciru cac giai phap
trich ly an toan va than thién vdi moi truong.
Phuong phap trich ly dau hd tro enzyme trong
nuée dang dugc quan tim nhu mot hudng tiép
can cong nghé bén viing nho tinh an toan, tiét
kiém ning lugng va giam thiéu tac dong dén moi
truong [7]. Phuong phap nay da dugc ung dung
trén nhiéu loai hat nhu: Bi ngé [8], Iyu [9], thanh
long [10], dau thu dugc co cac thong sé 1y hoa va
thanh phan dinh dudng vuot trdi hon so voi
phuong phap ¢ép hodc st dung dung moéi [11].
Tuy nhién, viéc ung dung phuong phap nay a6i
v6i hat chanh dy van con rat han ché. Dén nay,
chwa ¢6 nghién ctru nao cong bd viée trich ly dau
hat chanh day bang phwong phép trich ly enzyme
trong nude. Nghién ctru cua Oliveira va cs (2022)
[12] st dung enzyme lipase két hop v6i dung moi
hiru co nhim ting cudng qué trinh trich ly, tuy
nhién hiéu sudt thu hoi lai thdp hon so v&i qua
trinh trich ly st dung dung moéi thong thuong.
Trong qua trinh trich ly dau tir hat thi cac enzyme
thuong dugc su dung 1a cellulase, hemicellulase,
pectinase, lipase va protease [13]. Thanh té bao
chanh day day, cimg va c6 cau triic phuce tap [14],
do d6 viéc sir dung hdn hop ciia hai hodc nhiéu
loai enzyme c6 tac dung hiép dong c6 thé lam gia
tang hi€u qua cta qua trinh trich ly. Viscozyme L.
chtra hoat tinh ctia cac enzyme nhu: Xylanase,
arabanase, pB-glucanase, hemicellulose va cellulase
[15], 1a mot hon hop enzyme dép ung duoc yéu
cau trich ly dau tir hat. Nghién ctru nay duoc
thuc hién nhim danh gia va xac dinh cac thong
s6 cho qua trinh trich ly diu c6 sy hd tro cua
enzyme Viscozyme L. dén hiéu qua thu hoi dau
hat chanh day, qua do gop phan nang cao gié tri
str dung phu pham va dinh hudng tng dung dau

hat chanh day nhu mét thanh phan chirc ning
trong thuc pham.

2. PHUONG PHAP NGHIEN CUU
2.1. Nguyén, vat liéu

Hat chanh day thu gom trong ngay tir Cong ty
Ché bién Nudc chanh day c6 dic tai xi Phung
Hiép, thanh phd Can Tho, dugc van chuyén vé
dén phong thi nghiém. Hat chanh day dugc rira
sach, say kho ¢ nhiét do 25 - 27°C trong thoi gian
24 ¢io, do am dat khoang 5% va bao quan ¢ nhiét
do -20°C dé sur dung trong cac thi nghiém [3]. Hat
chanh ddy sau khi sdy kho dugc phan tich xac
dinh ty 1& chat kho, chat béo téng sd dé lam co s&
cho viéc trich ly va danh gia chat luong dau thu
hoi. Ché pham enzyme sir dung trong nghién ctru
1a enzyme Viscozyme L. dang dung dich c6 mau
nau, duoc san xuit tir nAm Aspergillus aculeatus
voi hoat tinh enzyme 1a 100 FBG (Fungal Beta-
Glucanase unit)/g (Novozyme, Pan Mach).

2.2. Phuwong phap b tri thi nghi¢m

 2.2.1. Khao sat anh huong cua ty ¢ enzyme
bo sung den chat lwong dau hat chanh day

Hat chanh diy khoé dugc nghién min bang
may xay dén kich thudc hat < 1 mm. Phdi tron
hat chanh day di duoc nghién min voi nuée & ty
1& 1: 3 [10] va diéu chinh pH dat 4,5 bang NaOH
IM va HCl 1M. Bb sung enzyme Viscozyme L.
Vv6i cac ty 18 1, 0; 1, 5; 2,0; 2,5 %v/w. Hon hop
duoc U ¢ nhiét d6 45°C trong thoi gian 3 gid. Sau
thoi gian 4, hon hop dugc nang nhiét 1én 90°C,
trong 5 phut (dé v6 hoat enzyme) va lam ngudi.
Ly tim hdn hop voi toec do 10.000 vong/phit
trong 5 phiit. Tién hanh thu 16p dau trén cing, loc
chan khong va sdy ¢ nhiét do 70°C trong thoi
gian 3 gid. Xac dinh hi¢u suat thu hoi dau hat
chanh day va phan tich cac chi tiéu chit lwong
bao gdm ham luong polyphenol tong s (TPC) va
kha ning loai gbc tr do DPPH.

2.2.2. Khao sat anh hwong thoi gian trich ly
dén chat luvong dau hat chanh day

Hdn hop hat chanh day sau khi dwgc chuin
bi va bd sung enzyme véi ty 1¢ xac dinh & muc
2.2.1 dugc tién hanh thiy phan & cac mdc thoi
gian 2, 3, 4, 5 gid. Céac cong doan trich ly tiép
theo va chi tiéu phan tich dugc thyc hién tuong
tu nhu muc 2.2.1.
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2.2.3. Xac dinh dac tinh hoa ly va cac
thanh phd‘n co hoat tinh sinh hoc trong dau hat
chanh day

Dau hat chanh day duoc trich ly ¢ diéu kién
xac dinh tr muc 2.2.1 va 2.2.2 duoc tién hanh
phan tich chi s6 axit, peroxit, mau sdc (L*, a*, b*),
TPC, kha ning loai gbc tw do DPPH, vitamin E
va thanh phan cac axit béo.

2.3. Phuong phap phén tich

Ham lugng chét kho téng s6 dugc xac dinh
bang bang phuong phap sy & 105°C dén khdi
luong khong ddi theo TCVN 8949:2011 [16]. Ham
luong chit béo tong sd dugc xac dinh bang phuong
phap Soxhlet theo TCVN 8948:2011 [17].

Hiéu suét thu hoi dugc tinh theo cong thirc:

M 100
mcb
T,rong do: my 1a khoi luong dau thu dugc; me,
1a khoi lugng chat béo co trong nguyén li€u.

Mau sic (L, a’, b") dugc do truc tiép bing
may do mau Konica Minolta CR-410. TPC duoc
xac dinh dya trén phan tng khir cta thudc thir
Folin-Ciocalteu, hép thu cuc dai & bude song 765
nm [18]. Kha ning loai gbc tu do DPPH (2,2-
diphenyl-1-1-picrylhydrazyl) duoc xac dinh bang
phan tng giita DPPH va cac chét chdng oxy hoa,
trong d6 DPPH s€ nhén hydro va bi khu lam
chuyén mau dung dich tir mau tim sang mau vang
sang, d6 hap thu duoc do & budc song 517 nm
[19]. Ham lugng vitamin E dugc xac dinh dya trén
kha nang khtr Fe** thanh Fe*" cua vitamin E; ion
Fe’* phan tmg véi 2,2-dipyridin (hoic o-
phenantrolin), tao mdt phtc chat c6 mau do hip
thu cyc dai & bude song 520 nm [20]. Chi sb axit
duogc xac dinh theo TCVN 6127:2010 [21]. Chi sb
peroxit dugc xac dinh theo TCVN 6121:2018 [22].

Thanh phan axit béo trong dau hat chanh day
dugc xac dinh duoi dang FAME (Fatty acid
methyl esters) bang phuong phap sac ky khi ghép
khéi phd (GC-MS) [23, 24], bao gdm 2 budc:

Budc 1: Methyl ester hoa cac triacylglycerol
(TAG). Hoa tan 250 mg (can chinh xac dén 0,1
mg) trong 9 mL n-hexane va cho phan tng véi 1
mL dung dich KOH 2N trong methanol. Hon hop
duoc lic khoang 30 gidy, sau do dé 6n dinh. Lay
1 mL 16p n-hexane phia trén cho vao lg vial GC.

Budc 2: Xéac dinh thanh phan hdn hop methyl
ester. Thanh phan methyl ester clia cac axit béo
dugc phan tich bang may sic ky khi 8860 véi dau
do khbéi phéd MSD 5977B cua hing Agilent
Technologies (Hoa Ky), v&i ¢6t mao quan HP-
5ms thanh phan pha tinh 5% phenylmetylsiloxan
(30 m x 0,25 mm x 0,25 pum). Heli dugc stir dung
1am khi mang véi téc do dong 1 mL/phut, luong
mau bom vao cot 1a 1 uL, ty 1¢ chia dong 5: 1.
Chuong trinh nhiét d¢ nhu sau: Nhiét do dau
60°C, tbc do gia nhiét 4°C/phut dén 250°C.
FAME dugc xéac dinh thong qua cac dinh ciia phd
d6 twong tng voi khdi lwong phén tir co trong thu
vién pho NIST 20 di kém vé6i hé théng GC-MS.
Thanh phan FAME (%) dugc xac dinh bang cach
lay dién tich mdi dinh so véi tong dién tich cua
tat ca cac dinh duoc xéac dinh trong sic ky do.

2.4. Phwong phap xir 1y s6 liéu

Két qua duoc xir Iy theo phuong phép phan
tich phuong sai (ANOVA) va kiém dinh LSD
(Least Significant Difference) dé két luan vé su
sai khic giira trung binh cac nghiém thirc bang
chwong trinh Statgraphics XV.I. Két qua nghién
ctru dugce trinh bay dudi dang gia tri trung binh +
d6 1éch chuan (mean + SD).

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Thanh phin hat chanh day

Phan tich dic diém co ban ctia nguyén liéu 1a
mot trong nhitng budc co ban va quan trong giup
danh gia dugc chét lugng nguyén lidu ciing nhu
dinh huéng nghién ctru. Két qua phén tich dugc
thé hién & bang 1.

Bang 1. Thanh phén dic tinh co ban trong
nguyén liéu hat chanh day

Chi tiéu phan tich Két qua'
Chat kho tong sb (%) 94,30 + 0,10
Chat béo tong so (%) 23,09 + 0,62

Ghi chii: ' : Két qua trung binh ciia 3 lan Iap lai.

Ham luong chit khé va chét béo tong sb
trong hat chanh day lan luot 1a 94,30% va
23,09%. Két qua nay cho thay, hat chanh day c6
chtra ham luong chét béo cao, c6 tiém niang dé sir
dung trich ly dau. Ham luong chat béo tong sb
trong hat chanh day tir nghién ctu nay tuong
duong véi két qua nghién ctru cua Giuffré (2007)
[25], nhung thip hon két qua nghién ctu cia
Cung Thi T6 Quynh va cs (2018) [1] (24,3 -
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25,1%); Cui va cs (2024) [3] (26,75%). Su khac
biét vé hém‘ luqng chat béo co6 thé 1a do cac dac
tinh di truyén giong, khi hau va dia ly canh tac
chanh day.

3.2, Anh’ huéng cia ty 1§ enzyme trong
nuéce dén chat lwong dau

Bang 2. Anh hu’(yng ty l§ enzyme b6 sung dén
hiéu suat thu hﬁj dau, TPC,
kha niing loai bé goc tw do DPPH

enovmee | hansy | TPC | DPPH
0
(%viw) %) (ug GAE/g)| (%)
L0 5625+ | 207,04+ | 60,02 +
’ 2,50° 0,82¢ 1,70°
s 5925+ | 232,60+ | 67,85+
’ 2,50° 0,35° 1,20°
20 66,00+ | 329,01+ | 67,99 +
’ 4,50° 0,23° 1,00
5 65,75+ | 330,07+ | 61,57+
’ 425° 0,70* 2,60°
Ghi chu: Cac chit cai khac nhau (a, b, c)

trong cung mot cot thé hién su khdc biét c6 ¥y
nghia thong ké véi dg tin cdy 95%.

Anh huong cia ty 1& enzyme Viscozyme L.
dén chat lugng dau dugc trinh bay ¢ bang 2. Két
qua cho thiy, khi ting ty 1é enzyme thi hiéu suat
thu hoi dau ciing ting theo, khac biét c6 ¥ nghia
thdng ké (p < 0,05). Hiéu suét thu hdi diu ting tir
56,25 - 66,00% khi ty 1¢ enzyme b6 sung ting tir
1,0 - 2,0%. Tuy nhién, khi ty 1¢ enzyme tiép tuc
tang dén 2,5% thi hiéu suat thu hoi khong ting
thém. Ty 1& enzyme anh huéng dén hiéu suit thu
hdi dau thong qua tuong tic gitra hat co dau va
enzyme. Enzyme thic ddy qué trinh giai phong
dau va cac hop chit hoat tinh sinh hoc théng qua
co ché thuy phan ciu trac thanh té bao. Dau trong
hat thuyc vat chu yéu duogc tich liy trong céc tui
dau, duoc bao boc bai mang phospholipid-protein
va nam sdu trong té bao c6 thanh giau cellulose,
hemicellulose va pectin [26]. Viscozyme cit dut
cac lien két B-1,4-glycosidic cua cellulose va
hemicellulose; dong thoi phan huy pectin, thanh
phan déng vai tro nhu chit két dinh gilta cdc vi
so1 cellulose. Qua trinh nay lam suy yéu chu trac
thanh té bao, ting do xop ctia mo, tr 6 giap dau
thoat ra d& dang din dén nang cao hiéu suét thu
hdi dau. Ty 1& enzyme cang cao thi twong tac

cang manh, thic day qua trinh phan huay thanh té
bao va giai phong dau. Van téc phan tmg ting
theo ty 1€ enzyme, tuy nhién khi enzyme dat trang
thai bdo hoa véi co chét, viéc tiép tuc tang luong
enzyme khong lam gia ting van toc phan tng.
Ngoai ra, ty 1& enzyme cao c6 thé chiét xuat cac
thanh phan khong mong mudn (nhu dudng hoa
tan), tir 46 han ché giai phong dau. Dong thoi,
qua trinh thuy phén protein, polysaccharldes cung
c6 thé dién ra lam anh huéng dén mui va giy vi
dang cho dau [13]. Két qua ndy twong dong voi
két qua nghién ctru Mai Cat Duyén va cs (2025)
[10] trén diu hat thanh long rudt do.

Két qua ¢ bang 2 ciing cho thdy, TPC trong
dau hat chanh day tang khi ty 1¢ enzyme b6 sung
tang, khac biét c6 y nghia thong ké gitra céac ty 18
enzyme (p < 0,05). Ham lugng TPC gia tang la hé
qua cua nhidu co ché xay ra trong qua trinh xur ly
enzyme [27]. Khi enzyme tlep xuc v6i co chit su
phan giai lignin tao diéu kién giai phong cic dan
xudt axit phenolic va c6 thé hinh thanh thém cac
hop chit phenolic méi. Thanh t& bao bi thiy
phan, dan dén giai phong cac hop cht phenolic &
dang lién két va chuyén hoa cac phenolic khong
hoa tan sang dang hoa tan. Dong thoi, sy pha v&
cau tric té bao con lam giam d¢ nhdt cua hé va
nang cao kha ning hoa tan, qua dé thic ddy qua
trinh giai phong cac hop chét c6 hoat tinh sinh
hoc [28]. Dau hat chanh day chira ham luong hop
chit phenolic twong duong véi két qua nghién
clru cua Ramaiya va cs (2019) [29], cho thdy day
la nguon cung cap hop chét phenolic tot, trong tu
nhu dau hat Iyu [9].

Dau hat chanh day cling ¢co tiém ning chong
oxy hoa cao. Bang 2 cho thiy kha ning loai gbc
tu do DPPH trong dau hat chanh day ciing ting
khi ting ty 1¢ enzyme, khac biét co y nghia thong
ké (p < 0,05), dat gia tri cao nhit (67,99%) khi ty
1¢ enzyme bo sung 1a 2,0%. Sy gia tang TPC 1a
nguyén nhan dan dén su gia ting kha ning loai bo
gbc tur do DPPH cuia dau hat chanh day. Két qua
nghién ctru nay cao hon so véi dau hat meé
(34,68%), hat lanh (47,78%) va diu hat bi ngd
(52,21%) dugc chiét xuat bang phuong phap ép
lanh theo két qua nghién ctru ciia Gornas va cs
(2014) [30].

Tir cac két qua trén cho thdy, dau hat chanh
day duoc trich ly hd tro enzyme Viscozyme L.
voi ty 16 2% dat dugc hidu suat trich ly cao
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(66%). Bén canh 4o, TPC va kha nang loai gbe tur
do DPPH cao, lan lugt la 329,01 pg GAE/g va
67,99%.

3.3. Anh huéng ciia thoi gian trich ly dén
hiéu suét trich ly va chét luwgng diu

Thoi gian trich ly 1a mét trong nhimg yéu t6
quan trong trong qua trinh xir Iy bang enzyme,
dac biét 1a kha nang chiu nhiét cia enzyme. Két
qua anh huéng cta thoi gian trich ly dén mot sb
chi tiéu chat luong dau hat chanh day duoc trinh
bay o bang 3.
Biang 3. Anh hwéng thoi gian trich ly dén hiéu

suit thu, TPC, kha ning loai bé goc tu do
DPPH ciia diau hat chanh diy

Tg;’clhgll;n Hiéu §uf1t TPC DI:PH
(gid) thu héi (%) | (ug GAE/g) (%)

5 34,83 + 182,58+ | 71,41 +
0,201 0,09¢ 0,17¢

3 56,65 + 196,09 + | 78,40 +
1,45° 0,02° 0,30°

4 77,13 + 201,93+ | 8520+
1,75% 0,01° 1,40°

s 70,30 + 197,55+ | 76,80 +
1,65° 0,01° 1,00°

Ghi chu: Cac chir cai khac nhau (a, b, c, d)

trong cung mot cot thé hién su khdc biét c6 y
nghia thong ké véi dé tin cdy 95%.

Thoi gian trich ly ¢6 anh huong dén hiéu suat
thu hoi dau, khac biét c6 ¥ nghia thong ké (p <
0,05). Hiéu suit thu hoi dau ting tir 34,83 -
77,13% khi thoi gian trich ly tang tr 2 - 4 gio. Su
phan huy cua thanh té bao sé& ting 1én trong thoi
gian xtr Iy bang enzyme s& tao diéu kién thuan loi
cho qua trinh trich ly dau. Tuy nhién, khi tiép tuc
kéo dai thoi gian trich ly dén 5 gio thi hidu suét
thu hoi du lai 6 xu hudéng giam con 70,3%,
nguyén nhan co thé 1a do hoat tinh ciia enzyme bi
suy giam theo thoi gian tir d6 anh huéng dén hiéu
qua trich ly. Bén canh d6, qua trinh xir 1y bang
enzyme c6 thé giai phong mot sd peptit va
polysaccharides tir thanh té bao c6 hoat tinh nhii
héa. Cac chit nhii hoa ndy 6n dinh nhii twong
kem diu trong nudc lam giam ham luong dau
mic du thanh té bao thiy phan nhiéu hon [31].
Ngoai ra, thoi gian trich ly qua dai tiéu thu nang
luong cao khong can thiét va tao ra mot sb san
pham khong mong mubn [7].

Thoi gian trich ly c¢6 anh huéng dén TPC
trong dau hat chanh diy, khac biét co ¥ nghia
thong ké (p < 0,05). Thoi gian trich ly dai tao
diéu kién cho qua trinh thuy phén dién ra hoan
toan tir d6 giai phéng nhiéu cac hop chét
phenolic. Tuy nhién, khi tiép tuc kéo dai thoi gian
trich ly thi s€ xay ra sy phan huy nhi¢t hodc sy
polyme hoa lam giam ham luong polyphenol
[32]. Sy khéc biét vé TPC dan dén su khac biét vé
kha ning loai gbc tu do DPPH (p < 0,05). Dau
duogc trich ly trong thoi gian 4 gid c6 kha ndng
loai gbc tu do DPPH cao nhat dat 85,20% va
giam khi tiép tuc ting thoi gian trich ly dén 5 gio.
Thoi gian trich ly dai tao diéu kién giai phong
nhiéu hon céc hop chét c6 hoat tinh sinh hoc, tir
d6 gia tang kha nang chdng oxy héa cua dau. Tuy
nhién, thoi gian dai c6 thé dan dén qua trinh thiry
phan hoan toan cac peptit, dugc xem la mdt thanh
phﬁn cling c6 hoat tinh sinh hoc [11].

Tir cac két qua trén cho thdy, trich ly dau hat
chanh day trong thoi gian 4 gio cho hiéu sudt thu
hoi va cac hop chét c6 hoat tinh sinh hoc trong
dau cao nhét.

3.4. Xac dinh dic tinh héa ly va cac thanh
phin cé hoat tinh sinh hoc trong diu hat
chanh day

Thanh phan axit béo 1a mot thong sb chit
lwong quan trong dbi voi dau. Gia tri dinh dudng
cua dau ciing dugc dénh gia thong qua ham luong
vitamin E. Dong thoi, dé danh gia nhanh va twong
dbi vé chat lwong cua dau thi cac chi s hoa Iy
ctia dau thuong duoc lua chon; day cling 1a co s&
cho viéc phan loai va bao quan san pham. Két qua
sac ky do thanh phan axit béo cua dau hat chanh
day duogc trinh bay & hinh 1; cac dac tinh chét
luong va thanh phan axit béo duoc trinh bay &
bang 4. Két qua cho thiy, dau hat chanh day thu
hdi c6 ham luong axit béo chua bdo hoa chiém
87,89%, trong d6 axit linoleic va axit oleic la hai
thanh ph::in chiém ty 1€ cao nhét, 1an luot dat
72,39% va 15,50%. Két qua nay tuong dong véi
két qua nghién ctru cua Cui va cs (2024) [3],
nhung cao hon so v6i két qua nghién ctu cua
Antoniassi va cs (2022) [33], trong d6 téng ham
luong axit béo chua bao hoa dat 85,68% va axit
linoleic chiém 68,91%. Axit oleic 1a mot axit béo
khong no don phd bién trong dau thyuc vat gitp
cai thién lipit mau, gidm viém va ting do nhay
insulin. Ham lugng axit oleic cao gop phan nang
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cao d6 6n dinh oxy hoa cta dau, phu hop cho cac
qué trinh ché bién & nhiét do cao [34]. Trong khi
do, axit linoleic c6 gia tri tng dung rong rai, dac
biét trong nganh my phim nho vai tro hd trg qué
trinh phuc hdi va tai tao hang rao bao vé da. Pang

Fien
Cind

cha y, ham luong axit linoleic trong dau hat
chanh day cao hon so véi dau nu tAm xuan, mot
nguyén liéu phd bién dung trong my pham, chi
chira khoang 44,4% axit linoleic [35].

Hinh 1. Sic ky do thanh phén axit béo diu hat chanh day

Bang 4. Mot s6 chi tiéu chét lwong ciia diu hat

chanh day
Cac chi tiéu phan tich Gia tri
Thanh phdn axit béo (%)
Axit palmitic (C16:0) 9,89
Axit stearic (C18:0) 2,22
Axit oleic (C18:1) 15,50
Axit linoleic (C18:2) 72,39
Tdng axit béo chwa bdo hoa 87,89
Tdng axit béo bio hoa 12,11
Vitamin E (mg/kg) 2?2?:33 =
TPC (ug GAE/g) 201,93 + 0,01
DPPH (%) 85,20 + 1,40
Chi s axit (mg KOH/g) 3,91 +0,78
Chi s6 peroxit (mEqO,/kg) | 7,90 + 1,40
Mau sdc
L 4724 +0.27
a 0,62 + 0,29
b 16,28 0,19

Hoat tinh chéng oxy hoéa cua dau thuc vat
chi yéu bit ngudn tir cac hop chat phenolic,
carotenoid va vitamin E; trong dd6, ham lugng
vitamin E cao c6 thé dong vai trd chinh trong
kha ning chong oxy héa cta dau hat chanh day.

Ham luong vitamin E trong dau hat chanh day
thu dugc bang phwong phap trich ly ¢6 hd trg
enzyme trong nghién cru nay cao hon so véi két
qua nghién ciru ciia Chen va cs (2025) [4]. Dong
thoi, ham luong vitamin E cling vuot trdi so véi
nhiéu loai dau thuc vat phé bién nhu dau olive,
dau dau phong, dau dau nanh va dau hudng
duong [36]. Qua trinh thuy phan thanh té bao
bang enzyme €O thé gop. phan giai phong
vitamin E, dong thoi thic day sy phan chia pha
dau thong qua su tao phirc voi polysaccharide, tir
d6 1am gia ting ham luong cac hop chat hoat
tinh sinh hoc trong dau [37].

Ham luong TPC cia dau hat chanh ddy dat
201,93 pg GAE/g, twong duong voi gia tri da
dugc bao cao ddi ! dau hat didu [38]. Dong
thoi, kha nang loai goc tu do DPPH cua dau dat
85,20%, cao hon dang ké so v6i dau hat bi ngo
chiét xuét bang phwong phap ép lanh [31]. Hoat
tinh chéng oxy hoa cao cuia dau hat chanh day c6
thé lién quan dén sy hién dién dong thoi cua
polyphenol va vitamin E, v6i tac dong hiép dong
da dugc ghi nhan trong két qua nghién ctru cia
Zhang va cs (2007) [39].

Chi sb axit cua dau hat chanh day dat 3,91
mgKOH/g, cao hon so véi dau hat thanh long
rudt tring va rudt do [19]. Pong thoi, chi sb
peroxit twong ddi cao (7,9 mEqO:/kg), cho thiy
diu c6 thé di chiu tac dong oxy héa trong qua
trinh xtr 1y nguyén liéu va trich ly. Két qua nay
cao hon so v6i két qua nghién ciru ciia Chen va cs
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(2025) [4] khi trich ly dau hat chanh day béng
phwong phap trich ly chuyén pha lién tyc ¢ nhiét
d6 thap. Du vay, cac chi tiéu nay van nam trong
gi6i han cho phép theo TCVN 7597:2018 dbi voi
dau chua qua tinh luyén [35]. Dau thu dugc van
duy tri mau vang sang dac trung (Hinh 2), v6i cac
gia tri L" va b" 1an luot 1a 47,24 va 16,28. Nhin
chung, chat luong dau chiu anh huong boi nhiéu
yéu t6 nhu: Gidng ciy trong, didu kién sinh thai,
dat canh tac ciing nhu phuong phap va didu kién
trich ly; do do, can tiép tuc cac nghién ciu
chuyén sau nham t6i uvu hoa chit lwong dau hat
chanh day.

4. KET LUAN

Cong nghé trich ly hd trg enzyme Viscozyme
L. trong nuéc mang lai hiéu qua cao trong thu hoi
dau hat chanh day va cai thién cac dic tinh chét
lugng cua dau. Qua trinh trich ly dugc thuc hién
¢d dinh & nhiét do 45°C, pH dich trich 1a 4.5.
Diéu kién trich ly dugc xac dinh 1a st dung 2,0%
enzyme Viscozyme L. trong 4 gid, cho hiéu suat
thu hdi dau cao nhit dat 77, 13%. Dau hat chanh
day thu dugc co chat luong tot véi chi sb axit va
chi s6 peroxit nam trong gidi han cho phép, mau
sdc vang nhat dic trung. Pac biét, dau giau axit
béo chua bao hoa (87,89%), trong d6 axit linoleic
chiém wu thé (72,39%), dong thoi chira ham
lugng polyphenol, vitamin E cao, thé hién kha
nang chéng oxy hoa manh. Két qua nghién clru
khing dinh phwong phép trich ly hd tro enzyme
trong nudce 1a giai phap cong nghé hiéu qua, mo
ra tiém ning tan dung phu pham va ung dung dau
hat chanh diy nhu mot thanh phan chirc ning
trong cac san pham thuc pham.

LOI CAM ON

Nhom tac gia xin tran trong cam on Cong ty
Cé phan Tap doan Tién Thinh dd cung cdp
nguyén liéu hat chanh dday phuc vu cho nghién
cieu nay.
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EFFECTS OF ENZYME-ASSISTED EXTRACTION CONDITIONS ON THE YIELD AND
FUNCTIONAL PROPERTIES OF PASSION FRUIT (Passiflora edulis Sims) SEED OIL

Le Duy Nghia', Phan Thi Thanh Que'
!Institute of Food and Biotechnology, Can Tho University
Abstract

Passion fruit seeds are by-products generated during processing and possess significant potential for
value addition due to their contents of bioactive compounds and essential fatty acids. This study aimed
to evaluate the effectiveness of enzyme-assisted extraction technology for recovering oil from passion
fruit seeds. The extraction conditions investigated included Viscozyme L. concentration (1.0, 1.5, 2.0,
2.5% v/w) and extraction time (2, 3, 4, 5 h), while the evaluated parameters comprised oil recovery
yield, physicochemical properties, and biological activity of the extracted oil. The results showed that
oil extraction using 2.0% Viscozyme L for 4 h achieved a high oil recovery yield (77.13%). The
obtained oil exhibited good quality, as indicated by peroxide and acid values within the permissible
limits for edible oils, along with a characteristic light yellow color. Notably, passion fruit seed oil was
rich in vitamin E (2,445.83 mg/kg) and unsaturated fatty acids (87.89%), with linoleic acid being the
predominant component (72.39%). In addition, the oil showed high total polyphenol content and
strong DPPH free radical scavenging activity, reaching 201.93 ug GAE/g and 85.2%, respectively.
These findings demonstrate that enzyme-assisted extraction of passion fruit seed oil is an efficient and
environmentally friendly technological approach, contributing to the valorization of by-products and
highlighting the potential application of passion fruit seed oil as a functional ingredient in food
products.

Keywords: Antioxidant, extraction, fatty acid, passion fruit seed oil.
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