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TOM TAT

Hat thanh long ruét do chira ham lwong déu cao. n-hexan la dung moi
dwge dimg phé bién dé trich Iy dau, méc dit né duwoe xép vao logi c6
doc tinh cao va nguy hiém cho méi truong. Nghién cuu duoc thuc hién
nham khai thac kha ning sir dung ethanol nhw mét dung méi khong
déc hai dé thay thé n-hexan. Muc dich ciia nghién cuu la danh gia tinh
kha thi cia viéc thay thé n-hexan bang ethanol trong qud trinh trich ly
dau tir hat thanh long rudt dé. Bén canh dd, thoi gian trich ly bdng
dung méi ethanol ciing dwrge xdc dinh. Két qua cho thdy ethanol cho
hiéu sudt trich ly dau thap hon n-hexan, tuy nhién ham luong cdc hop
chdt ¢6 hoat tinh sinh hoc nhu vitamin E, polyphenol tong s6 va kha
nang loai bé géc tw do DPPH cao gan gap 2 lan so véi dau trich ly
véi n-hexan. Pong thoi, hat thanh long dwoc ngam trich trong ethanol
két hop 24 gio (28-30°C) va 2 gio (45°C) gilip tang hiéu suat trich ly
dau tir 49,64% (ngam trich 3 gio ¢ 45°C) dén 57,37% w/w chdt béo
trong hat.

Tir khéa: Dau hat thanh long, ethanol, n-hexan, trich ly
ABSTRACT

Red-flesh dragon fruit seeds contain high amounts of oil. n-hexane is
the solvent of choice in most solvent extraction oils, although it has
been graded as highly toxic and hazardous to the environment. The
present study was undertaken to explore the possibility of using
ethanol as a non toxic solvent in place of n-hexane. This study aimed
to evaluate the feasibility of replacing n-hexane with ethanol for the
extraction of oil from dragon fruit seed. Besides, extraction time in
ethanol was determined. The results indicated that ethanol has oil
extraction efficiency lower than n-hexane, however, the content of
antioxidant activity content such as vitamin E, total phenolic content
and DPPH free radical scavenging were found approximately 2 times
higher than n-hexane. In addition, dragon fruit seeds were extracted
in aqueous ethanol for the combination of 24 hours (28-30°C) and 2
hours (45°C), helping to increase oil extraction efficiency from
49.64% (extraction time of 3 hours at 45°C) to 57.37% w/w of total fat
in the seeds.

Keywords: Dragon fruit seed oil, ethanol, n-hexane, extraction
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1. GIOI THIEU

Thanh long rudt do (Hylocereus polyrhizus) la
loai cay an qua dugc trong nhleu 0 Viét Nam, trong
d6 ba dia phuong c6 dién tich trong thanh long 16n
la Binh Thuén, Long An va Tién Giang. San luong
thanh long nam 2022 dat 1,285 triéu tan (Hung,
2023). Phan thit qua thanh long ngoai muc dich sir
dung twoi con c6 thé ché bién thanh nhiéu san phém
nhu nude ép, rugu vang, siro,... Trong qua trinh ché
bién, mot phan 16n cac phu pham nhu vo, hat s€
duoc thai ra. Ti 1¢ hat trong thanh long rudt do chiém
14,27% tong khbi luong trai (Lim et al., 2010). Néu
tn dung dugc nguon phy pham nay thl ngoai viéc
gop phan lam giam 6 nhiém mai truong con lam
tang gi4 tri kinh té cho qua thanh long.

Hat thanh long c6 chita mot lugng dau dang ké
(31 —34%), trong d6 co chira lwong 16n cac axit béo
chua bao hoa nhu axit linoleic, axit oleic va axit
hnolemc (Que va ctv., 2018). Day 1a cac axit béo
thiét yéu can thiét nhung co thé khong thé tu tong
hop dugc. Ngoai ra, dau hat thanh long ciing 1a
ngudn giau cac hop chat chirc nang nhu phytosterol,
dac bi¢t la campesterol, stigmasterol va b-sitosterol,
vanillic, syringic, protocatechuic, pydroxybenzoic,
p-coumaric va caffeic co thé sir dung dé b sung vao
m§y phim, thudc va thuc pham (Huang et al., 2021).
C6 nhiéu phwong phép trich ly dau tir hat nhu ép co
hoc, str dung dung méi, trich ly bang enzyme, CO2
siéu t6i han,... Trong d6, phuong phép trich ly
bang dung moi la cong nghé chiét xuét dau thyuc vat
lau doi, da dugce sir dung & quy mo cong nghiép vi
quy trinh don gian va hiéu qua. Céc nghién ciru da
chi ra rang c¢6 nhiéu dung méi co thé duoc sir dung
dé thu nhan dau tir hat. Tuy nhién, tuy thudc vao loai
dung méi sir dung ma c6 thé anh huong dén dic tinh
chat lugng va thanh phan hoa hoc ctia dau (Uoonlue
& Muangrat, 2019). n-hexan la dung moi dugc st
dung nhiéu nhét trong k¥ thuat nay do hiéu suét trich
ly cao, tuy nhién n-hexan cuc ky dé chay va khong
tai st dung dugc, hon nira con 1a mét chét doc than
kinh. Ngay nay n-hexan dugc x4c dinh 14 chét giy 6
nhiém khong khi, can phai dugc thu hdi trong quéa
trinh san xut (Hanmoungjai et al., 2000). Theo xu
hudng bao vé méi trudng va phat trién hoa hoc xanh,
n-hexan can duoc thay thé din bang cac dung moi
duoc cong nhan la ¢ hi¢u qua kinh té va an toan
hon véi con nguoi, moi truong. Cac dung moi phan
cuc than thién hon véi moi truong, dé dang thu hoi
va c6 thé tai sir dung ngay cang dwoc quan tim
nghién ctru. Trong sd d6, ethanol 1 mot dung moi
dién hinh vi n6 thu dugc tir cac ngudn sinh hoc bang
qua trinh lén men va duoc dat trong danh muc
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GRAS (Generally Recognized As Safe, dugc cong
nhan 1a an toan). Ethanol da dugc danh gia 1a loai
dung méi ¢ nhiéu trién vong dé thay thé n-hexan
trong trich ly dau (Baiimler et al., 2016). Nghién ctru
cua Vilas-Franquesa et al. (2022) cho thdy dau trich
ly bang ethanol ¢ ham lugng B-caroten cao hon khi
trich bang n-hexan va dietyl ete, tuy nhién hi¢u suat
trich ly dau khi s dung ethanol thap hon do tinh
khong chon loc (Russin et al., 2011); trong qua trinh
chiét, mot sb hop chét phan cuc ciing sé bi trich ly
kém theo do déc tinh phéan cuc ciia dung moéi (Vilas-
Franquesa et al., 2022). Mac du vay, ethanol dugc
xem la ngudn dung moi xanh, it doc nén dau trich ly
bang dung méi nay dat duoc chit lugng phi hop dé
{g dung trong thuc pham va my pham. Nghién ctru
dugc thyc hién nham muyc dich danh gi tinh kha thi
ctia viéc thay thé dung moi n-hexan bang ethanol va
xac dinh thoi gian trich ly thich hop gitip néng cao
chat lugng va hi¢u suét trich ly dau tir hat thanh long
rudt do.

2. PHUONG PHAP NGHIEN CUU

2.1. Vit liéu nghién ciru
Hat thanh long rudt do thu gom trong ngay tur
Cong ty ché bién nuéc thanh long tai huyén Phung
Hiép, tinh Hau Giang dugc van chuyén vé dén
phong thi nghiém. Hat thanh long dugc lam sach,
sdy kho & nhiét do 60°C trong thoi gian khoang 8
gio va bao quan & nhiét do -20°C dé sir dung trong
cac thi nghiém (Qué va ctv., 2018). Hat thanh long
sau khi say kho dugc phan tich cac thanh phan chi
tidu chat luong bao gdom ham luong chét kho tong
sb, chit béo téng s6, vitamin E, TPC va DPPH dé
1am co s cho viée danh gia chat lugng dau hat thanh
long sau khi trich ly.
2.2. B6 tri thi nghiém
2.2.1. So sanh chdt lwong dau hat thanh long
trich ly bang dung méi n-hexan va
ethanol

Hat thanh long khé duoc nghién min st dung
may xay gia vi (Seb Optimo Compact MB 4011,
Phap) véi kich thude hat <1 mm. Trich ly dau hat
thanh long v6i dung méi hiru co bao gdm n-hexan
va ethanol 95%, sir dung may khudy tir gia nhiét &
nhi¢t do 45°C trong thoi gian 3 gid voi ti 1€ hat/dung
moi 1a 1/10. Hon hop dich trich duge loc qua gidy
loc Whatman sb 1 trong diéu kién chan khong dé
loai bo cin. Loai dung moi ra khoi dau bang thiét bi
¢6 quay chan khong vai tée do 150 vong/phiit, nhiét
d6 35°C. Xéc dinh hiéu suét thu hdi dau hat thanh
long va phan tich cac chi tiéu chit lugng bao gdm
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ham luong v1tam1n E, polyphenol tong s0, DPPH,
mau sic (L, a", b"), chi so axit, chi so peroxit.

2.2.2. Anh huéng cua thoi gian trich ly dén hiéu
qua trich ly dau hat thanh long

Hat thanh long dugc chuén bi va trich ly bang
dung moi ethanol véi nhiét d6 va ti 1€ hat/dung moi
¢ dinh nhu noi dung 2.2.1, thoi gian ngam trich
thay d6i voi cac mirc: 2 gior (45°C); 3 gid (45°C); két
hop ngam trich 24 gio (28-30°C) va 2 gio (45°C);
ngam trich 24 gio (28-30°C) va 3 gio (45°C). Thuc
hién ngam trich dong ¢ nhiét do 45°C bang may
khudy tir gia nhiét va ngam trich tinh khong khudy
¢ nhi¢t d0 moi truong 28-30°C. Dich trich dau hat
thanh long dugc loc, loai dung méi, tinh hiéu sut
va phan tich céc chi tiéu chat luvgng tuong ty nhu ndi
dung 2.2.1.

2.3. Phuong phap phan tich

Ham lugng chét kho tong sé dugc xac dinh bang
bang phuong phap sy ¢ 105°C dén khodi luong
khong d01 (TCVN 8949:2011). Ham lwong chét béo
téng sb dwoc xac dinh bing phuong phap Soxhlet
(TCVN 8948:2011). Hiéu suit thu hdi duoc tinh
toan dua vao khdi lugng du thu duoc so véi khéi
lwong nguyén liéu ban dau va khéi luong chat béo
tong sb trong hat thanh long. Mau sic (L*, a*, b")
dugc xac dinh bang may do mau Konica Minolta
CR-20. Ham lugng polyphenol tong s6 (TPC) duoc
xéc dinh dya trén phan g khir ctia thude thir Folin-
Ciocalteu hip thu anh sang cuc dai & bude song 765
nm (Feduraev et al., 2019); kha nang loai goc tu do
DPPH duoc xac dlnh bang phan tng tlep xuc vdi cac
chat chéng oxy hoéa nhu hop chit phenol, 2,2-
diphenyl-1-1picrylhydrazyl (DPPH) s€ nhan hydro
va bi khtr 1am chuyén mau dung dich tir mau tim
sang mau vang sang, va dugc do quang phd & budc
song 517 nm (Mensor et al., 2001); ham lugng
vitamin E dugc xac dinh dya trén phan tng 1én mau
clia vitamin E véi thudc thir gom FeCly va 2,2-
dipyridin (hodc ophenantrolin), vitamin E s€ khir
Fe3* thanh Fe** va Fe?" phan tng véi 2,2-dipyridin
(hodc ophenantrolin), tao mét hop chit mau do va
tién hanh do do hap thu ¢ bude song 520 nm (Ishaq
et al., 2013). Chi sd axit duoc xac dinh theo TCVN
6127:2010 (ISO 660:2009); chi s6 peroxit dugc xac
dinh theo TCVN 6121:2018 (ISO 3960:2017).

2.4. Phuwong phap xir Iy s6 li¢u

Két qua duoc xir 1y theo phuong phap phén tich
phuong sai (ANOVA) va kiém dinh LSD (Least
Significant Diference) dé két luan vé su sai khac
giita trung binh cac nghiém thirc bang chwong trinh
STATGRAPHICS XV.I. Két qua nghién ctru dugc
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trinh bay dudi dang gia tri trung binh + d6 léch
chuan (mean + SD).

3. KET QUA VA THAO LUAN
3.1. Thanh phin chit lwong hat thanh long

Théanh phan hoa hoc nguyén liéu hat thanh long
duogc xac dinh dé 1am co s cho viéc danh gia chat
lwong dau. Két qua Bang 1 cho thay hat thanh long
str dung trong nghién ctru da duogc siy kho v6i ham
luong chit kho témg $6 trong hat dat 95,70%, va c6
chtra ham luong chit béo tong s cao (31,82%),
tuong ddng voi két qua nghién ciru cua Liaotrakoon
et al. (2012). Bén canh do hat thanh long rudt do la
ngudn giau vitamin E va TPC cao, lan luot la
2.918,72 mg/kg va 1,07 mgGAE/g chét kho. Pong
thoi, hoat tinh chéng oxy hoa ciia hat thanh long rudt
d6 duge danh gia thong qua kha nang khir gbe tu do
DPPH, & mirc rét cao (87,71%). Két qua nay twong
duong véi két qua nghién clru cua nhém tic gia
Alam et al. (2023), v&i TPC va kha ning khir gbe tu
do DPPH lan luot 1a 1,31 mgGAE/g chéat kho va
91,35%. Tir cac két qua trén cho thiy, hat thanh long
¢6 tiém nang trong viéc st dung lam nguyén liéu cho
qué trinh trich ly dau, déc biét 1 thanh phan cac hop
chat ¢ hoat tinh sinh hoc ciing kha ning v6 hoat gbc
tu do DPPH cao s& gdp phan nang cao gié tri dinh
dudng cua dau hat thanh long.

Bing 1. Thanh phin nguyén li¢u hat thanh long

rudt dé
Thanh phén Ham lwong'
Chat kho tong s6 (%) 95,70+0,28
Chat béo tong (%, w/w) 31,82+0,93
Vitamin E (mg/kg) 2.918,72+59,16
TPC (mgGAE/g chit kho) 1,07+0,04
DPPH (%) 87,71+1,40

IKét qua trung binh ciia 3 ldn lap lai, dugc trinh bay
duoi dang gia tri trung binh + do léch chuan (n=3)

3.2. Hiéu qua trich ly diu hat thanh long sir

dung dung moi n-hexan va ethanol

Tir két qua Bang 2 cho thiy, loai dung méi co
anh huong dén hiéu suit trich ly, khac biét co ¥
nghia thong ké (p<0,05). Khi Iya chon dung mdi,
céc yéu t6 anh hudng can xem xét 1a hiéu qua trich
ly, mirc d9 an toan, khong gdy chay nd, gia thanh
thip va dé tim (M§n va ctv., 2011). Déu hat thanh
long dugc trich ly bang ethanol cho hiéu suit thu hoi
la 15,85% w/w hat, th?ip hon so véi mau trich ly
bang n-hexan (27,55% w/w hat). Két qua nay twong
dong vé6i nghién ciru cia Adnan et al. (2011), hiéu
suét trich ly du hat thanh long rugt do bang n-hexan
va ethanol 14n luot 1a 26,9% va 15,4%. Ham luong
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chat béo tong sb trong hat thanh long 1a 31,82% thu hoi thdp c6 thé 1a do d6 phén cyc ciia dung moi
(Bang 1), do do khi tinh hiéu suat thu hdi trén chat tang qua muc, tir d6 han ché kha ning hoa tan cua
béo tong s thi ddu duoc trich ly bang n-hexan dat dau va dan dén qua trinh thiy phan (hoa tan) mot s6
86,26%, trong khi trich ly véi ethanol chi dat chat béo (Russin et al., 2011). Tuy nhién, Bhatnagar
49,64%. Mot sb nghién ctru chi ra rang loai dung and Krishna (2013) cho ring viéc ting do phan cuc

moi va diéu kién chiét xuat nhu ti 18 nguyén clia dung moi co thé ting hiéu suét trich ly. Dung
liéu/dung moi, nhiét do, thoi gian trich ly,... déu co moi phéan cyc lam giam sy chénh Iéch sttc cang bé
anh hudng dén hi¢u suat trich ly dau va thanh phan mat cua ranh gidi pha va cai thién kha nang tach pha

axit béo ctia dau hat (Okeleye & Betiku, 2019). Dau (Berezin et al., 1996). Trong nghién ciru cua Fitria
hat thanh long khong phan cuc nén dung méi c6 46 et al. (2023) trén hat ca phé cho thay hi¢u suat thu

phan cyc cang thap thi kha ning hoa tan dau cang hdi khi trich ly bang ethanol cao hon so v&i dung
cao, ddng nghia véi hidu suit trich ly diu cang cao. moi n-hexan. Tuy nhién, nghién ctru khac ciia nhém
M6 men ludng cuc (1) la gia tri dac trung cho do tac gia Saxena et al. (2011) cho két qua hi¢u suét thu
phan cuc cua dung moi. Gia tri p cang 16n chung to hdi dau hat bong trich ly bang ethanol va n-hexan &
dd phan cyc cua dung moéi d6 cang manh. PJ phan nhiét do 45°C véi ti 1¢ dung moi/hat 16n hon 10 1a
cuc cua n-hexan (u = 0,08D) thép hon ethanol (¢ = twong duong nhau.

1,69D) nén hi¢u sudt trich ly dau cao hon. Cac dung
mdi phan cuc don (axeton va ethanol) cho hi€u suat

Bang 2. Hi¢u sudt trich ly dau hat thanh long b?lng dung moi n-hexan va ethanol
Loai dung mdi  Hiéu suét thu hdi (%w/w hat)  Hiéu suat thu hdi (% w/w chit béo trong hat)
n-hexan 27,55+0,32% 86,26x1,00*
Ethanol 15,85+0,03° 49,64+0,10°

Ghi chii: Gid tri trung binh trong ciing mgt ¢t ¢6 cdc chiv cdi a, b khdc nhau biéu thi sw khdc biét ¢é ¥ nghia thong ké &
murc y nghia 5%

Bang 3. Ham lugng vitamin E, polyphenol tong s6 (TPC) va kha ning loai bé gbc tw do DPPH trong
dau hat thanh long trich ly bang n-hexan va ethanol

Loai dung moi Ham lwong vitamin E (mg/kg) TPC (mgGAE/g) DPPH (%)
n-hexan 1.640,6+314,1° 0,42+0,08° 46,20+1,04°
Ethanol 3.061,1+110,8* 1,05+0,06° 70,81+0,28*

Ghi chii: Gid tri trung binh trong cing mgt ¢ét ¢é cdc chik cdi a, b khéc nhau biéu thi sw khdc biét ¢6 y nghia thong ké &
murc y nghia 5%

Két qua théng ké & Bang 3 cho thiy diu duoc ham lugng polyphenol tong s6 va kha ning loai bo
trich ly bang n-hexan c6 ham lugng vitamin E la gdc tw do DPPH cua dau hat thanh long dugc trich
1.640,6 mg/kg, thap hon so véi dau duge trich ly ly bang ethanol cao hon nhiéu so véi chiét xuat bang
bang ethanol 3.061,1 mg/kg, khac biét c6 ¥ nghia n-hexan, khac biét co y nghia théng ké (p<0,05).
thong ké (p<0,05). Tuong tu vdy, nghién ctru cia  Nguyén nhéan 1a do polyphenol chira nhiéu gbc
Baiimler et al. (2016) ciing cho thay dau huéng hydroxyl va glycoside nén dé dang hoa tan hon

dwong trich ly bang ethanol c6 ham lugng vitamin E trong cac dung mdi phan cyc. Pong thoi, dung moi
cao hon so v6i trich ly bang n-hexan. Theo Wang et phan cyc ¢ kha ning tao lién két hydro, pha v cac
al. (2023), sy khac nhau vé do phén cyc cua dung lien két yéu hon giita chit nén thuc vat va
moi co thé gay ra su khac biét vé ham lwong vitamin polyphenol, tir d6 ting cudng giai phong nhiéu

E trong dau. Ethanol gitp pha huy cac lién két giita polyphenol hon (Wang et al., 2023). Nghién ctru cuia
vitamin E va cac thanh phan trong hat, tir d6 giai Zhang et al. (2017) ciing cho thiy ethanol ¢6 loi thé
phéng vitamin E nhiéu hon (Fisk et al., 2006). 1 rang trong viéc chiét xuat polyphenol tir hat me
rung. Nghién ciru khéac cua Adnan et al., (2011) cho
két qua hoat tinh chéng oxy hoa dau hat thanh long
dugc trich ly bang ethanol dén 74,76%, twong
duong kha ning loai bé gdc tu do DPPH trong
nghién ctru nay (70,81%).

Bén canh vitamin E, hi¢u qua trich ly polyphenol
to nguyén li¢u thuc vat cling phu thudc vao loai
dung mdi st dung, dac biét la d6 phan cuc cua dung
moéi (Ha va ctv., 2010). Két qua Bang 3 cho thiy
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Bang 4. Mau sic (chi s6 L", a*, b*) va chi sb axit, peroxit trong diu hat thanh long rudt dé trich ly biang

n-hexan va ethanol

Loai dung Lt 2" b* Chi s6 axit Chi s peroxit
moi (mgKOH/g) (mEqO2/kg)
n-hexan 55,2122 9,40+1,8™  13,51+4,4"™ 2,23+0,2™ 6,0+0,8?
Ethanol 55,87+1,0m 11,66+0,1"  10,50+1,7" 2,27+0,2™ 3,8+0,9°

Ghi chii: Gid tri trung binh trong cing mgt ¢ét ¢é cdc chik cdi a, b khdc nhau biéu thi sw khdc biét ¢6 y nghia thong ké ¢

murc y nghia 5%; ns: khong khac biét (p>0,05)

Trong san xuét ciing nhu trong nghién ctru, dé
danh gia nhanh chét lugng diu thyc vat mot cach
tuong doi, nguoi ta thuong dwa vao trang thai va mot
s6 chi s6 hoa ly dic trung ctia dau. Chi s6 axit dwoc
dung dé danh gia luong axit béo tu do trong dau.
Ban than nguyén lidu c6 thé chira cac axit béo tur do
hodc 1a san phém clia cac qua trinh ché bién. Chi s6
axit cang thap, chat lugng chat béo cang cao, bao
quan cang dé va khong phtc tap trong qua trinh ché
bién (Qué va ctv. , 2018). Tu két qua théng ké ¢
Bang 4 cho thiy ch1 s axit ctia dau trich ly tir dung
mdi ethanol va n-hexan duy tri & mirc thap, 1an lugt
la 2,27 mgKOH/g va 2,23 mgKOH/g, khac biét
khong c6 ¥ nghia thong ké (p>0,05) va déu nim
trong gidi han cho phép theo TCVN 7597:2018 vé
dau thyc vat 1a 4 mgKOH/g.

Chi s6 peroxit do luong sy hinh thanh qua trinh
oxy hoa so cip cac san pham tir dau va duoc ding
dé danh gia do twoi ctia dau, chi s6 nay cang cao thi
d6 tuoi cua dau cang thap. D6i v6i nhing loai dau
c6 nhiéu axit béo chua bao hoa nhu dau hat thanh
long, qua trinh hu hong do oxy hoéa s& dién ra nhanh
hon. Tur két qua théng ké & Bang 4 cho thiy, loai
dung méi dung dé trich ly c6 anh huéng dén chi sé
peroxit ciia dau hat thanh long, khac biét c6 ¥ nghia
thong ké (p<0,05). Dau dugc trich ly véi n-hexan co
chi s6 peroxit cao hon (6 mEq Ox/kg) dau dugc trich
ly bang ethanol (3,75 mEq Ox/kg). C6 thé thiy ring
dau trich ly bang ethanol c6 tinh 6n dinh oxy hoa
cao hon so véi trich ly bang n-hexan, diéu nay co
thé 1a do ham lugng vitamin E trong dau trich ly véi
ethanol cao hon dau trich ly véi n-hexan. Tuy nhién,
theo TCVN 7597:2018 vé dau thuc vat quy dinh chi
sd peroxit trong dau dudi 15 mEq O»/kg, ca 2 loai
dung mdi su dung dé trich ly deu dap tng theo tiéu
chudn nay. Véi chi tiéu mau sic cua dau hat thanh
long dugc dénh gia thong qua céc gid tri L, a”, b".
Két qua Bang 4 cho thdy dau trich ly bang n-hexan

74

va ethanol déu c6 mau vang sang ddc trung cua dau,
khac biét khong co y nghia thong ké (p>0,05).

3.3. Hiéu suét thu hdi va chit lwgng dau hat
thanh long trich ly bang dung moi
ethanol & cac mirc thoi gian khac nhau

Thoi gian trich ly ¢6 anh huong dén hiéu sut thu
hoéi cua dau hat thanh long, khac biét co y nghia
thong ké (p<0,05) (Bang 5). Nhin chung, thoi gian
trich ly cang dai thi hiéu suit trich ly cang cao, tir
13,81% (ngam trich 2 gid & nhiét do 45°C) dén
19,47% (két hop ngam trich ly 24 gio & 28-30°C va
3 gio 6 nhiét dd 45°C). Khi tang thoi gian trich ly thi
thoi gian tiép xiic gitra dung mdi va nguyén liéu s&
tang, tir d6 lam tang hiéu suat thu hoi. Tuy nhién,
néu thoi gian trich ly qua dai thi hiéu suét thu hoi
dich trich ly s& tang thém khong dang ké (Man va
ctv., 2011), cu thé véi mau két hop ngam trich 24
gio ¢ 28-30°C va 2 gio hoac 3 gio 6 nhiét d 45°C
¢6 hiéu suét thu hdi trong dwong nhau, khac biét
khong c6 ¥ nghia théng ké (p>0,05). Diéu nay c6 thé
dugc giai thich 1a do ¢ giai doan dau cua qua trinh
trich ly, dau duoc hoa tan vao dung mo6i mdt cach
nhanh chéng do su chénh léch ndéng do dau gitra
nguyén li¢u va dung moi con 16n, nhung sau méot
thoi gian trich ly nhat dinh, sy chénh léch néng do
giam xudng, lam cho dong luc ctia qua trinh trich ly
giam manh cho dén ngudng dau khong thé hoa tan
vao dung moi. Trong nghién ctru cia Saxena et al.
(2011) ciing cho thiy khoang 95% luong dau trong
hat bong dugc trich ly trong khoang 180 phut dau.
Tuy nhién, két qua Bang 5 cho thiy néu tinh hiéu
suét trich ly trén ham lugng chét béo tong s trong
hat thanh long thi hiéu suét trich ly ddu méi dat hon
60%. Nguyén nhan c6 thé 1a do bén canh loai dung
moi va thoi gian trich ly, cac yéu tb nhiét do trich ly,
ty 16 dung moi va nguyén liéu, sé chu ky trich ly,
déc tinh cling nhu kich thudc nguyén liéu ciing la
nhiing thong s quan trong anh hudng dén hiéu suét
trich ly (Brglez et al., 2016).
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Bang 5. Hié¢u suit trich ly diu hat thanh long véi dung méi ethanol & cac mirc thoi gian khac nhau

N , Hiéu suat trich 1 Hiéu suat trich ly (% w/w chat
Thoi gian trich ly (%ow/w hat) ' béo tron)é hat)
Ngém trich 2 gio (45°C) 13,81+0,08° 43,2340,26°
Ngam trich 3 gi¢ (45°C) 15,67+0,30° 49,06+0,92°
Ngam trich 24 gio (28-30°C) va 2 gio (45°C) 18,32+0,022 57,37+0,06%
Ngam trich 24 gio (28-30°C) va 3 gio (45°C) 19,47+0,70* 60,95+2,16%

Ghi chii: Gid tri trung binh trong ciing mgt ¢t ¢6 cdc chiv cdi a, b, ¢ khdc nhau biéu thi sy khac biét ¢é Y nghia thong ké
o murc y nghia 5%

Bang 6. Ham lwong vitamin E, TPC va kha niing loai bo goc tu do DPPH trong dau hat thanh long trich
ly v6i dung moi ethanol 6 cac mirc thoi gian khac nhau

Ham lugng

Thoi gian trich ly TPC (mgGAE/)) ~ DPPH(%) oo ot Abs
Ngam trich 2 gid (45°C) 0,83+0,16° 71,50+0,52™  2.687,5+24,6°
Ngam trich 3 gidr (45°C) 1,13+0,01° 71,3740,63"  3.205,9+61,4
Ngam trich 24 gidr (28-30°C) va 2 gidy (45°C) 1,1740,01° 71,60+0,53™  3.440,5+73,7°
Ngam trich 24 gidr (28-30°C) va 3 gidy (45°C) 1,09+0,07° 71,8040,23"  3.336,2424,6®

Ghi chii: Gid tri trung binh trong ciing mt cét ¢6 cdc chiv cdi a, b khdc nhau biéu thi sw khdc biét ¢ ¥ nghia thong ké &
murc y nghia 5%, ns: khong khdc biét (p>0,05)

Bang 7. Anh hwéng ciia thoi gian trich ly dén mau sic (chi s6 L, a*, b*) va chi sb axit, peroxit ciia diu

hat thanh long
Ll , « . . Chi s6 axit Chi s peroxit
Thoi gian trich ly L a b (mgKOH/g) (mEqO:/kg)
Ngam trich 2 gios (45°C) 48,66+2,05" 596+1,03" 6,36+0,71™ 2,63£020°  5,5+0,7°
Ngam trich 3 gios (45°C) 49,59+1,18™ 5,49+0,50™ 5,67+0,73" 3,16£0,24®  2,5+0,7°
g‘?;ig‘)tmh 24 gi0 (28-30°C) Va2 80 4g 13,10 60m 7.3441.60™ 67240427 3.6940,04°  3.540.7°
gg,jigm"h 248i0 (28-30°C) VA3 80 4o 9511 s0m 6,6120,74™ 7.2442,08% 347H035 3,507

Ghi chit: Gid tri trung binh trong ciing mot ¢ét ¢é cdc chik cdi a, b khéc nhau biéu thi sw khdc biét ¢6 y nghia thong ké ¢
murc y nghia 5%, ns: khong khdc biét (p>0,05)

Ham luong polyphenol tong s6 (TPC) trong dich khir gbc ty do DPPH, dao dong trong khoang rat
trich dau tang, khac biét c6 y nghia théng ké nho, 71,37 - 71,80%.
(p<0,05) khi tang thoi gian ngam trich tir 2 gio' dén
3 gio ¢ nhiét do 45°C (Bang 6). Tuy nhién khi kéo
dai thoi gian ngam trich két hop 24 gio ¢ 28-30°C
va 2 gio hodc 3 gio ¢ nhiét d§ 45°C thi TPC trong
dich trich dau van khong thay ddi, khac biét khong
¢6 ¥ nghia thong ké so voi mau ngam trich thoi gian
3 gio ¢ nhiét d6 45°C. Nguoc lai, khi kéo dai thoi
gian trich ly (két hop ngam trich 24 gio ¢ 28-30°C
va 2 gio & 45°C thi ham luong vitamin E trong dau
tang, dat gid tri cao nhét (3.440,5 mg/kg), khac biét
¢ ¥ nghia théng ké so véi 2 muc thoi gian ngam
trich 1a 2 gio va 3 gio ¢ nhiét d6 45°C. Qua trinh tiép
xuc gitra dung moi va nguyén liéu trong thoi gian du
dai lam cho céc lién két gilta polyphenol, vitamin E
v6i cac chat nén trong mau bi pha v&, tir 46 gia ting
ham lugng TPC va vitamin E (Bang 6). Trong khi
d6 thoi gian trich ly khong anh huong dén kha nang

Chi s6 peroxit con dugc dung dé danh gia tinh
an toan ctia dau. Dau an c6 chi s6 peroxit thap thi an
toan cho nguoi tiéu ding vi né 6n dinh hon vé mat
oxy hoa, c6 it hodc khong c6 cac hydroperoxit
(Arawande, 2015). Két qua Bang 7 cho thay, c6 su
khac biét co y nghia thong ké vé chi sd peroxit giita
dau trich ly & thoi gian 2 gid (5,5 mEq O/kg) so véi
cic mau con lai (2,5-3,5 mEq O./kg) (»<0,05). Qua
trinh trich ly dugc thyc hién & nhiét d6 45°C, thoi
gian trich ly dai s& pha v& lién két doi cua axit béo
khong bdo hoa va hinh thanh cac g peroxit. Cac
gbc nay s& lién két hydro véi cac lién két d6i cua cac
axit béo khac tao ra hydroperoxit hoac hinh thanh
cac gbc moi. Ve nguyén tic, thoi gian trich ly cang
dai thi dau tiép xuc voi oxy cang nhiéu, tir d6 gop
phan gia ting qua trinh oxy héa lam gia ting chi sé
peroxit. Tuy nhién, két qua thu nhan trong nghién

75



Tap chi Khoa hoc Pai hoc Can Tho

clru nay nguoc lai, diéu nay co thé duoc giai thich la
do ham lugng vitamin E trong dich trich dau cao véi
mau ngam trich thoi gian 3 gio ¢ nhiét do 45°C hoic
két hop ngam trich 24 gio & 28-30°C va 2 gid hodc
3 gio ¢ nhiét do 45°C, tr d6 gitp lam gidam ham
luong peroxit trong dau. Nguoc lai, chi s axit ting
khi thoi gian trich ly dai (Bang 7). Nguyén nhan cé
thé do thoi gian trich ly dai lam ting qua trinh thiy
phén va oxy hoa (Fitria et al., 2023). Bén canh do,
nhiét, khong khi va d6 4m ciing 1a nhiing yéu t5 lam
dut gdy lién két ester va giai phong céc axit béo tu
do. Mic dui chi s6 peroxit va axit bi anh huong boi
thoi gian trich ly, tuy nhién dau thu nhan dugc van
c6 mau vang sang dic trung véi gia tri L*, a*, b* khac
biét khong c6 ¥ nghia thong ké (p>0,05).
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