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TOM TAT

Trong nghién ctru ndy, anh hwédng clia mot sé yéu td cong nghé dén hiéu suét trich ly dau tir thit qua tram den
(Canarium tramdenum Dai and Yakovl.) thu hai tai Ha Tinh da dwoc xac dinh. Dau trong thit qua tram den duwoc trich
ly bdng phwong phéap trich ly déng véi dung méi hivu co. Két qua cho thay, lwong diu cao nhét thu dwoc khi tién
hanh trich ly b&ng dung méi ethyl acetate, ty I& nguyén liéu/dung méi 1/10 (w/v), nhiét dd trich ly 40°C, trich ly hai 1an
(30 phat 14n thr nhat va 15 phat 1an thir 2), hiéu sudt trich ly twong (rng dat 99,56 + 1,70%. Dau thé thu dwoc ¢ tri
sb axit va tri sd peroxide 1an lwot 1a 3,10 + 0,34mg KOH/g va 0,45 + 0,09meq O./kg, dat tiéu chudn TCVN 7597:2018
quy dinh cho dau thwc vat. Cac axit béo chi dao trong ddu bao gdm axit oleic, axit palmitic va axit linoleic. Dang
lwu y 14 dau thit qua tram den cé ham lwong polyphenol va kha ndng khang oxy héa cao, dat twong (ng
160,91 + 4,14mg dwong lwong axit gallic /kg va 2,91 + 0,06mmol dwong lwgng trolox/kg, mé ra nhiéu ¢ng dung cho
loai dau nay trong céng nghiép thwe phdm véi vai trd 1a chét bdo quan tw nhién chéng lai qua trinh oxy héa lipid.

T khéa: Ethyl acetate, polyphenol, khdng oxy héa, axit béo thanh phan.

Effect of some Technological Factors on the Lipid Extraction from the Flesh
of Canarium tramdenum Dai and Yakovl. Fruits Harvested in Huong Son, Ha Tinh

ABSTRACT

In this study, effects of some technological factors on the lipid extraction from flesh of Canarium tramdenum Dai
and Yakovl. fruits were evaluated. Lipid in Canarium tramdenum flesh was obtained by dynamic extraction using
organic solvents. Results showed that the best extraction conditions were determined as followings: ethyl acetate
used as extraction solvent, material/solvent ratio of 1/10 (w/v) at temperature of 40°C, two times of extraction
(30 minutes for the 1% extraction and 15 minutes for the 2™ one). At these conditions, the oil extraction yield was of
99.56 £ 1.70%. The crude oil had acid value of 3.10 £ 0.34mg KOH/g and peroxide value of 0.45 £ 0.09 meq O2/kg.
These values were lower than the maximal legal levels given in Viethamese standards for vegetable oils TCVN
7597:2018. Oleic acid, palmitic acid and linoleic acid were major fatty acids of the crude oil. Interestingly, oil was
rich in phenolic compounds (160.91 + 4.14mg gallic acid equivalents/kg) and had high antioxidant capacity
(2.91 £ 0.06mmol Trolox equivalents/kg). This opens potential application of this fruit oil in food technology as a
natural preservative against lipid oxidation.

Keywords: Canarium tramdenum, ethyl acetate, polyphenol, antioxidant, fatty acid profile.

nigrum (Lour.) Engl. (ndm 1900s) va Canarium

1. DAT VAN DE pimela Leench (ndm 1805). Nam 1985, tram den

Tram den (Canarium tramdenum Dai and
Yakovl.) 1a loai cdy 1am nghiép thudc ho Tram
(Burseraceae). Tram den dudc giam dinh tén
khoa hoc lan dau la Pimela nigra Lour. (nim
1790), sau d6 dudc chuyén thanh Canarium
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dugc danh gia lai bdi hai nha thuc vat hoc Tran
Dinh Dai va Yakolev va dugec miéu ta 1a
Canarium tramdenum Dai and Yakovl (Nguyén
Thé Cudng & cs., 2015). Tram den phan bd
hoang dai tai rung nhiét d6i va can nhiét déi
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ctia Trung Qudc, Viét Nam, Lao, Campuchia va
Thai Lan (Phi Hong Hai & cs., 2022). Theo Sach
D4 Viét Nam (2007), tram den dugc xép § miic
sé& nguy cap (VU Ala, c, d + 2d), dugc khuyén
nghi gy trong. Nhiéu du an phat trién cay tram
den da dugc thuc hién § Nghé An, Lang Son,
Béic Kan, Lai ChAu,.. Tai Hoa Binh, tram den 1a
mot trong ba loai cdy da muc tiéu dugce chon
trong nham thdc ddy phuc hdi riung &
Campuchia va Viét Nam trong khuén khé du an
cta T8 chiic Hop tac LAm nghiép chau A (Asian
Forest Cooperation Organization, 2020).

Tram den dugec dung ¢ Viét Nam nhu thuc
phdm va dé chita bénh. Phan dung lam thuc
pham thuong 1a thit qua chin, dung dé om, kho
thit, kho c4 hodc lam 6 mai. Theo bang thanh
phan thuc phdm Viét Nam, phan thit qua chta
protein (10,87% chat kho), glucide (15,65%),
cellulose (20%), tro (8,7%) va dic biét giau lipid
(43,48% chat khd). Qua va la dudc dung chéng
tiéu chay va thap khép (Hoang Van Sam & cs.,
2004). Phan 14 chtia nhiéu polyphenol (Wu &
cs., 2017) va cac hdp chat terpen (Tran Dic
Théng & cs., 2014) c6 hoat tinh chéng oxy héa
va chéng co mach (Wu & cs., 2017). Chat chiét
phan than cady giau polyphenol (112,14mg
duong lugng axit gallic/g chat kho), c6 kha ning
khang oxy héa tuong duong hodc cao hon
butylated hydroxytoluene (BHT - mot chat
khang oxy héa téng hop duge dung dé han ché
oxy héa chit béo trong bio quan va ché bién
thuc phdm). Bén canh d6, chat chiét than tram
thé hién kha nang khang enzyme a-glucosidase
cao hon so véi acarbose, von 1a mot loai thude
duge dung trong diéu tri tiéu dudng. Thanh
phan a- va B-amyrin, hai triterpenoid chinh cta
than, dudc cho 1a quyét dinh dén kha ning han
ché tiéu dudng (Nguyén Van Quan & cs., 2019).
Nhan hat tram den giau lipid (59,7%) véi ty 1é
axit béo khong no cao (43,0% axit oleic va 26,5%
axit linoleic) c6 thé 1a ngudn chit béo cé gia tri
tot trong ché d6 &n udng cua con ngusi (Lv &
cs., 2011).

Miic du c6 nhiéu gia tri sinh hoc quy da dugc
chting minh bang két qua nghién ctu khoa hoc
va da dudc st dung ti 1au 6 Viéet Nam nhu thuc
phdm, san phdm tit tram den trén thi trudng

Viét Nam chua thuc da dang. Dén mua tram
(thang 8 dén thang 10 hang nim), mt phan qua
tram den dugc ban dang tuoi ho#c so ché (da om)
6 cho. Phan con lai dudc ché bién don gian nhu
ngdm mam, lam khé ho#c bao quan lanh dong
phuc vu nhu cidu quanh nam. Véi su quan tam
ciia nhiéu dia phuong trong viéc phat trién dién
tich trong tram den nhu cay lam nghiép da muc
tiéu, viéc ché bién, da dang héa cac san pham tu
qua tram den sé gép phan dam bao su phat trién
bén viing ciia loai cay nay.

Muc tiéu ctia nghién ctiu nay la xac dinh diéu
kién thich hgp dé trich ly dau ti thit qua tram den
va xac dinh mot s6 chi tiéu chat lugng cua dau tho
thu duge. Day 1a két qua ban dau cho viéc xay
dung quy trinh san xuat dau tit thit qua tram den
ing dung trong céng nghiép thuc pham.

2. PHUONG PHAP NGHIEN CUU
2.1. Vat liéu va hoa chat

Qui tram den dugc thu mua tai huyén
Huong Son, tinh Ha Tinh thang 8 nam 2022.
Qua tram chin dugc thu hoach theo kinh nghiém
cia ngudi dan c6 mau tim den, dong déu. Qua
sau d6 dugc bao quan trong thung x6p c6 da va
van chuyén t6i phong thi nghiém tai Ha Noi.
Thoi gian ti khi thu hai dén khi qua dugc van
chuyén t6i Ha Noi khong qua 24 gio. Tai phong
thi nghiém, qua dugc lua chon dong déu vé kich
thuéc (trung binh 4 x 2cm), khéi lugng (khoang
10g), mau sic (tim den déng déu trén qua),
khéng bi hu héng va sau bénh. Sau dé, qua duge
rtia bang nuéc may va trang bang nudc cit sau
dé6 say dong kho 6 -53°C trong 3 ngay. Tién hanh
tach qua dong kho thanh thit qua va hat. Thit
qua dudc nghién nhé dén kich thuéc nhé hon
0,25mm bang may nghién siéu ly tam ZM 200
(Retsch, Dtic), bdo quan trong tii PE & 4°C va
ding lam nguyén liéu cho trich ly dau.

Cac héa chat dung trong thi nghiém bao gom
thuéc thit Folin-Ciocalteu, trolox (6-hydroxy-
2,5,7,8-tetramethylchroman-2-carboxylic  acid),
DPPH (2,2-diphenyl-1-picrylhydrazyl), axit
gallic mua ctia Sigma-Aldrich (Dtc); CH,COOH
va KOH cua Han Quéc; cac dung méi ethanol
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absolute (99,9%), ethyl acetate (99,5%), hexan
(99%), aceton (99,5%) va cac hoéa chat khac duge
san xuit tai Trung Qudc. Cac héa chit st dung
dat tiéu chuén phan tich.

2.2. Phuong phap nghién cttu

2.2.1. Xac dinh ham Iugng chat béo téng s6
cua thjt qua tram den

Ham lugng chit béo téng s§ cua thit qua
tram den dudc xac dinh bang phuong phap
Soxhlet theo TCVN 8948:2011

2.2.2. Xac dinh diéu kién thich hop cho qua
trinh trich ly dau tir thit qua tram den

Diéu kién thich hgp cho quéa trinh trich ly
dau ti thit qua tram den dudc xac dinh bang
phuong phap nghién ctu don yéu t& (yéu té
nghién cdu thay déi con cac yéu té khac giit
nguyén) va cé tinh ké thira (diéu kién thich hop
dugc lya chon ti két qua cta thi nghiém trudec
dugc ap dung trong thi nghiém sau). Cac diéu
kién nghién ctiu bao gbm: loai dung méi, ty 1é
nguyén liéu/dung moéi, nhiét do, thoi gian va s6
1an trich ly.

Trong thi nghiém anh hudng cta loai dung
moi, nguyén lidu bdt thit qua tram duge tron véi
dung moi ethanol, ethyl acetate, aceton, hexan
theo ty 1& 1/10 (w/v) trong lo thiy tinh 100ml,
day kin va lic véi téc d6 200 vong/phit & 40°C
trong 60 phut. Két thic qua trinh trich ly, tach
dich trong va ba bang cach ly tAm hén hop &
10°C trong 10 phat (Mikko, 220). Dich trong dugc
thu va ¢6 quay duéi dung mdi & 40°C, ap sudt
100mm Hg trong hé théng c¢6 quay chan khong
(Rotovapor R300) dén khéi luong khong doi dé
thu dau tho. Hiéu suat trich ly dau dudc xac dinh
theo cong thtic: H (%) = (lugng dau théd chiét
dugc/lugng dau c6 trong nguyén liéu) x 100.

O cac thi nghiém anh hudng cta cac y&u t&
khéc, qua trinh trich ly ddu dién ra tuong tu véi
diéu kién dudc chon 6 thi nghiém truéc sé dudc
dung trong thi nghiém sau. Ngudng nghién ctu
clla cic yéu td con lai nhu sau: ty lé nguyén
liéu/dung mo1 la 1/4, 1/6, 1/8, 1/10, 1/12, 1/24;
nhiét do 30, 40, 50 va 60°C; thoi gian 15, 30, 60,
90 phrit va s6 1an trich 1y 1a 1 va 2 1an.
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2.2.3. Danh gi4 chat lugng dau thit qua tram

Mot s chi tiéu cta dau théd thit qua tram
den bao gom: tri s6 axit, tri sd peroxide, thanh
phan axit béo, ham lugng polyphenol téng s6 va
kha niang khang oxy héa dudc xac dinh. Tri s6
axit va tri s6 peroxide dudc xac dinh lan lugt
theo TCVN 6127:2010 va TCVN 6121:2018.
Acid béo thanh phan ctia ddu tram dugc xac
dinh bang phuong phap ISO/FDIS 5509:1997 tai
Phong Héa sinh htiu co, Vién Héa hoc cac hgp
chat thién nhién, Vién Han lam Khoa hoc va
Cong nghé Viét Nam. Nguyén tic la chét béo
trong dau dugc xa phong héa sau dé cac axit béo
thu sé dugc methyl héa. Hén hop sau d6 dudc
phan tich bang sic ky. Cu thé 100mg dau duge
hoa tan trong 1ml heptan, b6 sung thém 50ul
NaOCH,/CH,OH lic ky trong 1 phit, thém 50ul
nuéc va dem ly tdm hdén hgp véi téc do
5.000 vong/phit va b sung 50ul HCL. Phéan dich
dudi thu duge sau ly tAm duge lam khan bang
Na,SO, va phan tich trén may sic ky khi
Hewlett Packard 5890 series II (Agilent) vé6i cot
mao quan CP-Sil 88 (100m x 0,25mm; 0,25um),
detector ngon Itia. Chuong trinh nhiét nhu sau:
155-220°C (t6c d6 1,5°C/phit); 220-260°C (tdc
d6 10°C/phiit); 260°C trong 5 phit. Bom miu ty
dong 0,9ul 6 nhiét do 250°C. Khi mang
hydrogen dugc cap véi toc dd 36 cm/s. Nhiét do
detector dugc dit & 250°C. Detector gas:
30 ml/phuat hydrogen, 300 ml/phat khong khi va
30 ml/phit nitrogen. Nhan dang cac axit béo
bing phin mém chuyén dung tinh toan chuyén
ddi qua gia tri thoi gian luu tuong duong ELC
(Equivalent Chain-Lengths of methyl ester
derivatives of fatty acids) cho c6t mao quan
chuyén dung CP-Sil 88 c6 sti dung hé chat
chuéin C16:0, C18:0 trén may C-R3A.

Polyphenol trong dau tho thit qua tram den
dugc tach chiét theo phuong phap mo ta bdi
Salta & cs. (2014) c6 su thay d6i nhd. Cu thé,
1,2g dau thit tram den dugc chiét ba lan véi
methanol, méi 1an 0,2ml. Hén hgp dudgc vortex
manh trong 30 gidy sau d6 ly tAm trong 1 phit
4°C, toc do 6.000 vong/phut (Mikko, 220), thu
16p methanol. Ba 16p methanol dudc tron déu,
phan tich ham lugng polyphenol va kha n#ng
khang oxy hoa.
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Ham luong polyphenol téng s6 caa dich
chiét methanol ti dau thé thit qua tram dudc
xac dinh bang phuong phap dung thuéc thu
Folin-Ciocalteu (Singleton & Rossi, 1965).
Gallic acid dude dung lam chéit chudn va két
qua dudc biéu dién theo mg duong lugng axit
gallic’kg ddu (mg GAE/kg dau). Kha niang
khang oxy héa duge xac dinh bing phucng phap
DPPH theo mé ta cia Duan & cs. (2007). Trolox
dugc ding lam ch&t chuén va két qua duge biéu
dién theo mmol duong lugng Trolox/kg dau
(mmol TE/kg dau).

2.2.4. Xir Iy 56 liéu

MGéi thi nghiém anh hudng cua diéu kién
trich ly dau dudc lap lai ba lan. Hiéu suat trich
ly ddu dugc biéu dién ¢ dang TB + SD. Phan
mém SAS 9.4 duge st dung dé phan tich thong
ké két qua. Phan tich phuong sai mot chiéu
dugc stt dung dé xac dinh 4nh hudng ctia cac yéu
td cong nghé dén hiéu sudt qua trinh trich ly.
Chuén Ducan duge dung dé so sanh cac hiéu
sudt trich ly dau trung binh.

3. KET QUA VA THAO LUAN

3.1. Anh huéng ctia mét s6 y&u té cong
nghé dén hiéu suat trich ly dau tir thit qua
tram den

3.1.1. Anh hudng cua loai dung méi

Hiéu suat trich ly dau thit qua tram den
bing cac dung méi khac nhau duge biéu dién &
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hinh 1. K&t qua xt ly thong ké cho thay loai
dung méi anh hudng cé ¥ nghia dén hiéu suit
trich ly dau (P <0,0001). Trong bén loai dung
mdi nghién ciitu, ethyl acetate cho hiéu suit
trich ly ddu cao nhat, dat 87,57 + 0,80%.
Aceton va hexan cho hiéu qua trich ly khong sai
khac c¢6 y nghia, 1an lugt 14 77,44 + 1,18% va
78,68 + 5,53%. Ethanol cho hiéu qua trich ly
th&p nhat véi gia tri 15,66 + 0,65%

Anh hudng ctia loai dung méi dén hiéu suat
trich ly dau ti nguyén liéu thuc vat da dugc bao
cao véi hat ngd (Nguyén Thi Hoang Lan & cs.,
2016), hat bi ng6é (Chatepa & Masamba, 2019)
hay tao Nannochloropsis gaditana (Ryckebosch
& cs., 2014). Sy khac biét vé hiéu suat trich ly
diau dudgc giai thich moét phan do dé phan cuc
ctia cac dung moéi stt dung. Hing s6 dién mai (g)
la thuée do d6 phan cuc ciia dung mdi, hang s6
dién moi cang 16n dung méi cang phén cuec.
Trong nghién ctu nay, hing s6 dién moi cua
ethanol (25,0) cao hon ethyl acetate (6,02),
hexan (1,9) va aceton (21,0) nén hiéu suét trich
ly dau (von khong phan cuc) ctia ethanol thap
hon. Tuy nhién, hexan c¢6 hiang s6 dién méi nhd
hon ethyl acetate nhung hiéu qua suét trich ly
dAu lai thap hon. Diéu nay cho thay, hiéu suit
trich con phu thudéc thanh phan lipid trong
(acylglycerol, sap, terpenoid,
carotenoid, steroid,..) bdi 16 mdi loai moi thich

nguyén liéu
hop hon dé hoa tan mot vai nhém lipid nhat
dinh (Ryckebosch & cs., 2014; Chatepa &
Masamba, 2019; Srinorasing & cs., 2021).

Ethylacetate Hexan

Loai dung mai

Hinh 1. Anh huéng ctia loai dung méi dén hiéu suat trich ly du thit qua tram den
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Trong bon loai dung méi nghién ciu, ethyl
acetate cho hiéu suit trich ly dau tu thit qua
tram den cao nhat va 1a mot trong bay dung moi
dudc phép st dung rong rai dé chiét xuét cac
thanh phéan ti nguyén liéu thyc phdm quy dinh
béi Cong déng chung chau Au (Quy dinh
2009/32/EC). Chinh vi vay, ethyl acetate dudgc
chon dung trong cac thi nghiém tiép theo.

3.1.2. Anh hudng cua ty 1é nguyén
liéu/dung moi

Anh hudng ty 18 nguyén liew/dung mbdi dén
hiéu suat trich ly dau tir thit qua tram den dugc
biéu dién & hinh 2. Cac diéu kién trich ly khac
bao gbm nhiét do (40°C), thdi gian (60 phiit) va
s6 1an trich ly (1 14n) dugc giii ¢6 dinh.

Két qua xu 1y théng ké cho thay ty 1é thit
qua tram den/dung moéi anh hudng c6 y nghia
dén hiéu sudt trich ly dau (P <0,0001). Khi ty 1&
nguyén liéu/dung méi gidm tit 1/4 dén 1/10, hiéu
suat trich ly dau ting tu 68,31 + 2,28% dén
85,57 = 0,87%. Néu tiép tuc giam ty 1& nguyén
liéu/dung méi tir 1/10 dén 1/24, hiéu suat trich
ly dau khong thay d8i c6 ¥ nghia. Su ting hiéu
suat trich ly dau khi gidm ty 1é nguyén
liéu/dung moi da dude quan sat khi chiét dau tu
hat ngé (Nguyén Thi Hoang Lan & cs., 2016)
hay tu rong nho loai (Srinorasing & cs., 2021).
Theo Nguyén Thi Hoang Lan & cs. (2016), khi
ty 1é ngo/hexan giam ti 1/4 dén 1/8, hiéu suit
trich ly dau ngd ting, sau d6 khong thay déi khi
ty 1& giam tir 1/8 dén 1/10. Déi véi rong nho loai,
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hiéu suét trich ly dau tang khi ty 1&é nguyén liéu
rong nho loai/ethanol gidm ti& 1/5 dén 1/30
(Srinorasing & cs., 2021).

Ban chat cia qua trinh trich ly néi chung
va trich ly dau tit nguyén liéu thuc vat bang
dung méi néi riéng 14 qua trinh khuéch tan
phan ti. DAu sé duge khuéch tan ti noi c6 nong
dd cao (nguyén liu) sang ndi c6 néng do thap
(dung moi) dén khi dat trang thai cdn bing.
Chinh do vay, néu lugng dung méi qua it sé
khéng trich ly dugc triét dé dAu tit nguyén lidu.
Khi ting lugng dung moéi, dau tit nguyén liéu sé
dugc trich ly vao dung méi dé dang hon, hiéu
suat thu héi cao. Hon thé niia, néu lugng dung
méi st dung qua nhiéu dan dén khéng lam téng
dang ké hiéu suét thu héi dau, du thia dung
moi, tang chi phi ¢6 dudi dung méi, tang tap
chat trong diu, giam chat lugng san pham va
tang chi phi cho qué trinh san xuat.

Trong nghién ctiu nay, hiéu suat trich ly
diu dat cao nhat khi dung ty 1& 1/10. Ty 1é nay
dugc chon dé trich ly d4u thit qua tram den va
dung trong cac thi nghiém tiép theo.

3.1.3. Anh huéng ciia nhiét dé trich ly

Trong thi nghiém nay, dau ti thit qua tram
den dugc trich ly & cac nhiét do 30, 40, 50 va
60°C. Cac diéu kién trich ly khac bao gom ty 1é
nguyén liéu/dung méi (1/10), thdi gian (60 phit)
va s6 1an trich ly (1 1an) dugc giii c6 dinh. Hiéu
sudt trich ly dau dugc biéu dién & hinh 3.

_____
)0
B

1/10 1112 1124

Ty Ié nguyén liéu/dung méi

Hinh 2. Anh huédng ty 1&€ nguyén liéu/dung méi

dén hiéu suit trich ly dau tit thit qua tram den
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8. "

Nhiét 6 (°C)

Hinh 3. Anh huéng ctia nhiét do dén hiéu suat trich ly dau tit thit qua tram den

Két qua xt 1y théng ké cho th&y nhiét do
anh hudng c6 y nghia dén hiéu suat trich ly dau
ti thit qua tram den (P = 0,0437). Theo d6, hiéu
suat trich ly dau téng khi nhiét do tang tu 30°C
dén 50°C sau d6 giam khi nhiét do tang lén
60°C. Nhiét do 1a yéu t6 quan trong anh hudng
dén hiéu suit trich ly va chat lugng diu thu
duge. Nhiét d6 trich ly cang cao, khd ning
truong né cta nguyén liéu cang 16n, do6 nhét ctia
dung méi gidm, téc do chuyén khoi ting ti d6
lam tang toéc d6 qua trinh trich ly. Tuy nhién,
nhiét d6 qua cao thic day cac bién ddi héa hoc
khéng mong mudén nhu qué trinh oxy héa héa
hoc diu, lam gidm hiéu suat trich ly va chat
lugng dau (Nguyén Thi Hoang Lan & cs., 2016).
Su téng hiéu suat trich ly dau tang khi nhiét do
tang da dugc quan sat béi Nguyén Thi Hoang
Lan & cs. (2016) khi trich ly dau ngé trong dai
nhiét d6 50-69°C. Tuy nhién, trong nghién ctu
mo6 hinh héa va téi uu héa qua trinh trich ly dau
tt hat muép didng cta Tran Thi Hoai & cs.
(2021), yéu t6 nhiét do khong anh hudng cé ¥
nghia dén hiéu suat thu hoéi dau. Diéu nay cé
thé do Tran Thi Hoai & cs. (2021) d& nghién ctu
anh hudng trong modt khoang hep nhiét db
(50-70°C) va nhiét @6 bién du6i 50°C da cho
phép chiét duge lugng dau hat muép ding t6i
da. Trong nghién ciiu nay, hiéu suat trich ly dau
giam khi nhiét do trich ly ting 1én 60°C c6 thé
do su oxy héa chit béo 6 nhiét dd cao. Nhiét do
30°C va 40°C cho hiéu suét trich ly dau khong

khac nhau vé mat thong ké nhung trén thuc té&,
v6i diéu kién khi hau Viét Nam 1a nuéc nhiét
déi, 6/12 thang c6 nhiét d6 cao hon 30°C, chi phi
dau tu cho viéc lam néng duy tri nhiét do 40°C
thé&p hon so véi dau tu hé théng lam lanh dé duy
tri nhiét d6 30°C. Bén canh d6, nhiét d6 40°C va
50°C cho hiéu suat trich ly dau khong khac
nhau vé méat théng ké, vay nén dé thu duge dau
c6 chit lugng tot, phu hop véi diéu kién thuc té,
nhiét d6 40°C dudc chon va dung trong cac thi
nghiém tiép theo.

3.1.4. Anh hudng cia thoi gian trich ly

Anh hudng cta thdi gian dén hiéu suat
trich ly dau tu thit qua tram den dudc trinh
bay 6 hinh 4. Két qua xi 1y thong ké cho thay
thoi gian trich ly anh hudéng cé § nghia dén
hiéu suat trich ly dau (P = 0,0031). Hiéu suit
trich ly dau tiang tu 85,87 + 0,35% lén
87,37 £ 0,36% khi thoi gian chiét ting tu 15
phit 1én 30 phut. Hiéu suét trich ly khéng
thay d6i khi thoi gian chiét tang ti 30 phut 1én
90 phut. Theo nguyén ly chung, khi thoi gian
trich ly tdng, hiéu suat trich ly dau ting cho dén
khi ndong d6 dau trong nguyén liéu can bing véi
néng do dau trong dung moi thi hiéu suat trich
ly khéng thay d6i. K&t qua thi nghiém nay cho
thay qua trinh trich ly dién ra véi téc dd 16n
trong thoi gian diu ctia qua trinh sau d6 dat can
bing trong khoang thoi gian 30-60 phut. Két
qua tuong tu ciing dugdc quan sat thay khi chiét
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dau tit hat muép déng hay rong nho loai. Péi véi
hat muép déng, hiéu suét trich ly tang khi cé ¥
nghia khi thoi gian chiét ting tit 10 dén 30 phut
va mot lugng 16n dau da dudc trich ly trong 10
phit dau tiéu ctia qua trinh (Tran Thi Hoai &
cs., 2021). Hiéu suat trich ly dau tu rong nho
loai dat 13% (so v6i nguyén liéu) 1én 14% khi
thoi gian trich ly ting tit 15 phit 1én 45 phut
sau d6 khoéng thay déi khi kéo dai qua trinh
trich ly dén 180 phit (Srinorasing & cs., 2021).
Trong nghién ctiu nay, thoi gian 30 phit du cho
qua trinh trich ly ddu nén dudc chon va dung
cho thi nghiém tiép theo.

3.1.5. Anh huéng ciia sé lan trich ly

Trong thi nghiém nay, thit qua tram den
dugc trich ly 1, 2 14n dé thu dau. P& rat ngén
thoi gian trich ly ti& d6 gidm chi phi san xuat,
thoi gian chiét 1an 1 dugc giti nguyén 1a 30 phiit,
thoi gian trich ly 1an 2 dugc thi nghiém 14 15 va
30 phut. Hiéu suét trich ly dau thu dugc sau 1,
2 lan trich ly tuong tdng la 85,15 + 0,88% lén
99,56 + 1,70% (v6i thoi gian chiét 1an 2 1a 15
phit) hoac 99,30 + 0,79% (vé6i thoi gian chiét 1an
2 14 30 phut). K&t qua xt ly théng ké cho thay
hiéu suit trich ly dau 2 1an véi lan 2 kéo dai 15
phit va 30 khong khac nhau. Do vay, trich ly 2
lan vé6i lan 1 1a 30 phut va lan 2 1a 15 phit da
dé trich ly hét du trong thit qua tram den. Khi
so sanh két qua hiéu suat trich ly dau thu dugc
cung diéu kién (ty 1& nguyén liéu/dung méi,
1/10; nhiét dd 40°C va thdi gian 30 phit) 6 muc
3.1.4, hidu suat trich ly diu trong thi nghiém
nay gidm 2,22%. Diéu nay cho thiy, c¢6 thé cac
yéu t6 ngiu nhién (nhu do déng déu ciia miu
phan tich, su bién d6i cia miu trong qua trinh
nghién ctiu,..) d& anh hudng dén hiéu suat thu
héi ddu. Cac anh hudng nay can dugec xem xét
trong cac nghién ctiu sau.

Trong nghién ctu nay, két qua khio sat
anh hudng cta cac t6 cong nghé dén hiéu suit
trich ly dau cho thdy diéu kién phut hop dé trich
ly dau tu thit tram den la: st dung dung méi
ethyl acetate, ty 1& bot thit tram den khé/ethyl
acetate 1/10 (w/v), nhiét @6 40°C, trich ly hai 1an
(30 phiit cho 1an 1 va 15 phiit cho 1an 2). Diéu
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kién nay dugc 4p dung dé chiét mot lugng 16n
dau va budc dau xac dinh mot s6 chi tiéu chat
lugng dau.

3.2. Panh gia mot sé chi tiéu chat lugng
cua dau thé thit qua tram

Mot s6 chi tiéu chat lugng cua dau tho thit
qua tram den dudc trinh bay & bang 1. Thanh
phan axit béo dudc xac dinh bang phuong phap
séc ky khi va duge néu trong bang 2.

Bang 1 cho thay dau tho tu thit qua tram
den c6 tri s6 axit va tri s6 peroxide lan lugt 1a
3,10 + 0,34mg KOH/g va 0,45 = 0,09meq O,/kg,
dat TCVN cho dau nguyén chat va dau ép
ngudi (TCVN 7597:2018). Vé thanh phan axit
béo, cac axit béo c6 ham lugng cao nhat trong
diu thit qua tram den 1 axit oleic (40,41%
tong lugng axit béo), axit palmitic (38,21%) va
linoleic acid (17,68%). Theo k&t qua nay, thit
qua tram den thu hai tai Viét Nam cé ba axit
béo chti dao gan tuong tu nhu thit qui tram
cung thudc gidng Canarium thu hai tai
Philippines (Canarium ovatum). Tuy nhién, ty
1é cac axit béo c6 su khac biét. Ty 1é axit oleic,
axit palmitic va axit linoleic trong thit qua
tram Canarium ovatum lan lugt 1a 60,93; 23,96
va 6,63% téng lugng axit béo (Pham &
Dumandan, 2015). Diéu nay cho thiy yéu té
loai va yéu t6 dia 1y c6 thé anh hudng dén
thanh phan axit béo cta thit qua tram.

Theo 20 huéng dan vé st dung chit béo
trong khiu phan an hang ngay dudc dé xudt
trong giai doan 2015-2019 ctia mét s6 t6 chiic
quéc t& va cta T6 chic Y t& thé gidi dude tong
hop bdi Lukas & cs. (2021), lugng chat béo
khuyén céo tiéu thu hang ngay dap tng 25-
30% t6ng nang lugng can thiét trong d6 ning
lugng di ti axit béo bao hoa 1a 7-11%. Diéu nay
cho thdy ty 1é axit béo bdo hoa ly tudéng cho
chat béo trong thuc phdm khoang 30% téng
lugng axit béo. Nhu vay, dau tu thit qua tram
véi ty 1& axit béo bao hoa 40,49% cao hon so véi
khuyén cio. Viéc st dung dau thit qui tram
den do d6 can phoi hop véi dau khac co6 do
khéong bdo hoa cao dé dat khuyén céao vé ty 1&
axit béo khong no trong hén hgp.
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Bang 1. Mot s6 chi tiéu chat lugng dau thé thit qua tram den
so sanh véi tiéu chuin va mot s6 loai dau khac

Tén chi tiéu Két qua Tiéu chuan/So v&i dau khac Tai lieu tham khao
Tri s6 axit (mg KOH/g) 3,10 £ 0,34 <4,0° TCVN 7597:2018
Tri s peroxide (meq oxy hoat dong/kg) 0,45 + 0,09 <15,0° TCVN 7597:2018
Ham lwgng polyphenol tdng s6 (mg GAE/kg) 160,91 £ 4,14 133,68-322,18" Baiano & cs. (2009)
3,3-30,9° Janu & cs. (2013)
Kha nang khang oxy hoéa (mmol TE/kg) 2,91 + 0,06

Ghi chu: *: Tiéu chuan cho ddu nguyén chat va dau ép ngudi; : Ddu oliu; °: Dau ving, dau hat mu tat, ddu
huéng duong, ddu cam gao, ddu dira, diu Iac.

Bang 2. Thanh phan axit béo ctia dau thé thit qua tram den

Tén béo Cong thirc cAu tao (% tc‘)n:é:gqo!:gggit béo)
Axit Myristoleic 14:1n-5 0,32
Axit Myristic 14:0 0,02
Axit Palmitoleic 16:1n-7 0,76
Axit Palmitic 16:0 38,21
Axit Margaric 17:0 0,04
Axit Linolenic 18:3n-3 0,08
Axit Linoleic 18:2n-6 17,68
Axit Oleic 18:1n-9 40,41
Axit Stearic 18:0 2,05
Axit Eicosenoic 20:1n-9 0,26
Axit Arachidic 20:0 0,13
Axit Erucic 22:1n-9 0,03
Axit Behenic 22:0 0,03
SFA® 40,49
MUFA® 41,76
PUFA° 17,76
UFA° 59,52

Ghi chu: ?: SFA: Saturated fatty acid; *: MUFA: Monounsaturated fatty acid;
¢: PUFA: Polyunsaturated fatty acid; : UFA: Unsaturated fatty acid.
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Mot diéu dang luu ¥y 1a dau tho tu thit qua
tram den gidu polyphenol khang oxy héa. Bang
1 cho thay ham lugng polyphenol trong dau tho
thit trAim den cao hon so véi cac loai dau #n
thong thuong nhu dau lac (30,9mg GAE/kg),
diu dua (18,0mg GAE/kg), ddu cam gao (8,9mg
GAE/kg), dau hat mu tat (5,6mg GAE/kg), dau
huéng duong (4,9mg GAE/kg) va dau ving
(3,3mg GAE/kg) tit 5,2 dén 48,7 1an (Janu & cs.,
2013). So véi dau ép tu thit qua oliu thu tai 15
dia diém & Y, d4u thit tram den c6 ham lugng
polyphenol cao hon 3 mau, tuong duong va thap
hon 12 mau (Baiano & cs., 2009). Diéu nay cho
thay diu thit qua tram den 1a loai dau c6 ham
lugng polyphenol thudc nhém cao, ¢6 gia tri
kinh t& 16n va c6 thé phdi tron cing véi mot s6
loai dau c6 gia tri sinh hoc cao nhung nhay cam
véi su oxy hoéa (vi du nhu dau ca, dau hat lanh,..
giau axit béo khong no da néi doi) nhu mot bién
phap bdo quan dau mot cach tu nhién chéng lai
qua trinh oxy hoa.

4. KET LUAN

Loai dung méi, ty 1& nguyén liéu/dung mobi,
nhiét do, thoi gian va s6 1an trich ly c6 anh hudng
dén qua trinh trich ly diu ti thit qua tram den.
Diéu kién trich ly thich hgp dugc xac dinh nhu
sau: trich ly bang dung mdi ethyl acetate, ty 1&
nguyén liéu/dung méi 1/10 (w/v), nhiét do 40°C,
s6 lan trich ly 2 véi thoi gian tuong tng 1a 30
phit va 15 phit. O diéu kién thich hgp nay,
hiéu suit trich ly dau 1a 99,56 + 1,70%. Dau tho
thu duge dat TCVN 7597:2018 vé tiéu chudn tri
sO axit va tri s6 peroxide. Cac axit béo chu dao
ctia diu thit qua tram den 1a axit oleic (40,41%
téng luong axit béo), axit palmitic (38,21%) va
axit linoleic (17,68%). Dau tho thit qua tram cé
ham lugng polyphenol (160,91 + 4,14mg
GAE/kg) cao hon nhiéu so véi cac loai dau an
thong thuong. Diéu nay mé ra huéng phat trién
bén viing dau thit qua tram den nhu mot loai
ddu &n giau polyphenol tu nhién tGng dung
trong bao quan lipid.
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