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Article info Abstract:

The mango is an important tropical fruit of worldwide acceptance, extensive
Received-17/3/2022 marketing, vast production, wide distribution, and benefits from human health.
’ Mango wastes such as the seed have functional and nutritional potential. The
Revised: 16/5/2022 study was conducted on 5 varieties of mango that are commonly grown and
Accepted: 01/6/2022 consumed in Vietnam. The results showed that the Taiwan mango variety
has outstanding characteristic suitable for oil extraction as follows: kernel

weight/whole seed 40,7%, average seed length 17,3% and oil content in seeds

accounted for 11,3%. The main proCessing parameters were also examined

Keywords: in order to select the best values which enhance the extraction yield and the
Mango seed kernel oil, quality of the extracted oil. The ground mango seed kernels were extracting
extraction yield three times by ethanol 96% at a ratio of 1 g ground mango seed kernel of 24

ml solvents for 8 hours at 50°C. The extract was then evaporated by rotary
vacuum equipment to collect mango seed kernel oil. The oil obtained has
high levels of unsaturated fatty acids and vitamin E, and can be used as raw
material in the production of functional foods and pharmaceuticals..
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Théng tin bai viét Tém tit

Xoai 1a mot trong nhitng cdy an qua nhiét déi dong vai tro quan trong

Nedy nhan bai: 17/03/2022 hang d4u trén thé gidi. Hat xoai 1a phu phdm trong qué trinh in tuoi ciing

Ngay swa bai: 16/05/2022
Ngay duyét dang: 01/06/2022

nhu cong nghé ché bién cac san phém tor xoai & quy md cong nghigp.
Nghién ctru dwoc thyc hién trén 5 gidng xoai duoc trong va tiéu thu phd
bién tai Viét Nam. Két qua cho thy gidng xoai Pai Loan c¢6 dic diém
ndi bat phu hop cho qué trinh trich ly thu dau nhu sau: khdi lwong nhan/

toan hat chiéu 40,7%, chiéu dai trung binh hat 1a 17,3% va ham lugng
Tir khoa: dau trong hat chiém 11,3%.Cac thong s6 ki thuat ctia quy trinh cong nghé
. ) dugc khao sat dé lya chon thong s6 thich hop ndng cao hiéu suét trich ly
déu hat xoai, hiéu suat trich ly. va chét lwong dau. Nguyén lidu sau nghién dugc trich ly 3 1an bang dung
moi ethanol 96% vai ti 1¢ dung moi trén nguyén lidu 1a 1/24, nhiét do
trich ly 1a 50°C, thoi gian trich ly 1a 8 gio. Sau khi trich ly dau dwoc dich
trich ly dugc c6 dic bang thiét bi co quay chan khong thu dwoc dau hat
x0ai. Dau hat xo0ai thu dugc c6 ham lugng céc acid béo bao hoa va khong
bao hoa va ham lugng vitamin E cao 1a nguon nguyén lidu trong san xuat

thuc phdm chirc ning va duoc pham.

1. PAT VAN PE lugng protein ciia hat xo0ai trong doi thap (3%) nhung

Xodi 12 mét trong nhitng ciy &n qua nhiét déi day du cac axit amin thiét yéu, voi gia tri cao nhat

¢6 vai tro quan trong hang dau trén thé giGi. Trong
qua trinh tiéu thu va ché bién cac san pham tir xo0ai
& quy md cong nghiép tao ra mot lwrong 16n phé phy

cua leucine, valine va lysine (Kittiphoom, 2012). Hat
cling la nguén cung cép rat nhiéu vitamin nhu 15,27
(IU) vitamin A; (1,30 mg/100 g) vitamin E; (0,59 mg/

phdm bao gdm: vo, hat, bi xoai. Nghién ctru cia
Fahimdanesh & Bahrami (2013) va Maisuthisakul &
Gordon (2009) cho thdy phin nhan hat chiém 20 -60
% trong luong qua, 45-75% trong lugng hat tuy thudc
vao gidng xoai. Hat xoai thudén dai c¢6 thé cé long
hodc ¢6 long trén bé mat, tuy thudc vao tréng trot.
Hat x0ai ¢6 ngudn chét khoang phong phu nhu kali,
magié, phdt pho, canxi va natri. Kali 1a mot chit dinh
dudng thiét yéu va c6 vai trd quan trong 1a sy tong
hop axit amin va protein (Vajay va cs., 2007). Ham
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100 g) vitamin K; (0,08 mg/100 g) vitamin B1; (0,03
mg/100 g) vitamin B2; (0,19 mg/ 100 g) vitamin B6;
(0,12 mg/100 g) vitamin B12 va (0,56 mg / 100 g)
vitamin C (Kittiphoom, 2012).

Nhiéu nghién ciru ciing cho thdy trong nhan hat
x0ai chtra lwong 16n hop chét phenolic va cac chét co
kha nang khang oxy hoa (Puravankara & cs., 2000;
Abdalla & cs., 2007; Nadeem & cs., 2016). Cac hop
chat phenolic chinh dwoc tim thiy trong hat xoai gom:
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tannin, acid galic, axit ellagic, vanillin, mangiferin,
axit ferulic, axit cinammic. Nhu vay, hat xoai co thé
coi 12 ngudn tiém ning cho tach chiét cac hop chét
khang oxy hoa, tan dung tur nguén phé phu phém.
Dau hat x0ai ¢6 mau vang nhat. Ham luong lipid ctia
hat x0ai chiém tir 12-16 % chét kho hat. Trong d6 c6
44-48% 1a cac acid béo no (chii yéu 1a steric acid)
va 52-56 % acid béo chura bdo hoa (chu yéu la oleic
acid). Déu hat x0ai ¢ ham luong acid béo tu do thép
rét phi hop cho cong nghiép ché bién thyc phim ma
khéng can phai c6 thém céac bude trung hoa, mirc do
én dinh cua diu cao hon nhiéu loai dau co giau acid
béo khong bio hoa c6 thé ding 1am nguyén lidu phbi
tron voi cac dau thuce vat khac, c6 thé thay thé bo ca
cao trong san xudt banh keo, img dung trong cong
nghiép san xudt mi 4n lién, xa phong hoa (Kitiphoom
& Sutasinee, 2013; Sonwai & cs., 2014).

Do nhitng 1¢i ich ma dau hat xoai dem lai, trén
thé gidi dd c6 rat nhidu nghién ctru khai thic tach
chiét dau hat xoai. Nghién ciru cua Kittiphoom va
cs, 2013 v& trich ly dau hat xoai bang phwong phap
soxlet trén cac loai dung mdi petroleum ether, etanol
va hexan két qua cho thiy dau trich ly bang dung
moi hecxan cho chét lwong dau tong thé 1a t6t hon
ca. Theo Kittiphoom & Sutansinee (2015) vé viéc sir
dung vi song trong viéc tién xir 1y hat xoai trude khi
chiét xuit biang dung méi n-hexan cho thay: xur Iy hat
x04ai & muc vi song 110w trong 60s 1am tang hi¢u qua
clia qua trinh chiét va giam thoi gian chiét tir 150 phat
xudng 30 phitt. Thanh phén acid béo ciia dau thu dugc
boi chiét xudt bing CO2 1ong siéu t&i han va biang
n-hexan khac nhau khong cd y nghia ¢ mtrc y nghia
0=5%. Tuy nhién tinh 6n dinh oxy hoéa ciia dau thu
duge bang CO2 16ng siéu t&i han 1a kém hon. Nghién
ctru cua Erwa & cs. (2019) ciing cho thiy chiét dau
bang dung moi n —hexan trong thoi gian 7h cho hiéu
sudt cao hon (11,40 = 0,66%) so v6i dung petroleum
ether & cung diéu kién (10,80 + 0,44%).

Xuét phat tir nhitng 1y do trén, viéc nghién ctru
xac dinh ham lugng dau ctia mot sb giéng xoai Viét
nam va tim ra quy trinh tich chiét dau hat xoai thich
hop s& gdp phan ning cao gia tri gia ting ddng thoi
giam luong phé phy phim giy nén céc van dé moi
truong trong nganh cong nghé ché bién cac san phim
tur xoai.

2. VAT LIEU VA PHUONG PHAP

2.1. Vit liéu nghién ciru

Chiing t6i tién hanh khao sat trén 5 gidng xoai
duoc tr@)ng va tiéu thu phé bién tai Viét Nam bao
gém: x0ai Pai Loan, x0ai Keo, xoai Uc va xoai Nha

Trang. Xoai dugc thu mua tai chg du mbi Long Bién
(Ha Noi). Phan nhan hat dugc tach ra khéi thit qua
va duoc séy kho & nhiét d6 50dat do 4m an toan, sau
d6 tién hanh nghién min dén kich thude 0,10,25 mm,
dong tai polyethylene, bao quan ¢ noi kho rao, tranh
anh sang mat troi.

Hoa chat sir dung trong nghién ctru: Dung moi
ethanol, ethyl acetat, petroleum ether, H2SO4 dic;
H2804 0,IN; KOH 0,IN; KI tinh thé; hd tinh bot;
axit axetic; nudc cit; phenolphtalein.

2.2. Phuwong phap nghién ciru

Phan tich danh gi4 chat lvong va Iya chon nguyén
liéu: xac dinh ti 1€ phé‘m nhan/ toan hat, chiéu dai hat,
d6 4m hat, ham luong dau trong hat.

Phuong phap trich ly st dung trong nghién ctru
nay la trich ly dong, dung mdi st dung 1a petrolium
ether, s6 14n trich ly 1a 3, ti 16 dung méi/ nguyén liéu
1/24, nhiét d¢ trich ly 1a 50 va thoi gian trich ly 1a 8h.
Céc yéu t cong nghé duoc khao sat 1a: loai dung méi,
phuong phap trich ly, ti 1¢ dung moi/ nguyén li¢u, thoi
gian trich ly, nhiét d6 trich ly, sb 1an trich ly. Sau khi
da chon duoc gia tri thich hop cia cac yéu t da duoc
nghién ctu thi gia tri da dugc lya chon dugc ¢ dinh
trong cac thi nghiém tiép theo dé khao sat anh hudng
cua yéu t6 con lai. Thi nghiém lya chon dung moi
duoc khao sat voi 3 loai dung moéi khéac nhau: ethanol
96%, ethyl acetat, petroleum ether. DPé xac dinh anh
huéng cua ti 16 dung méi/ nguyén liéu dén hiéu suat
trich ly duoc tién hanh & céc ti 16 1/16, 1/20 va 1/24.
Nghién ctru anh huong ciia nhiét do trich ly dén qua
trinh trich ly dugc thuc hién 6 4550 va 60. Thoi gian
trich ly dugc nghién ctru la 4h, 6h va 8h. Thi nghiém
anh huong cua s 1an trich ly dén hiéu suét trich ly
dau duoc tién hanh vai sb 1an trich ly 14 1 1an, 2 1an va
3 1an. Sau mdi lan trich ly, loc hdn hop trich ly dé loai
b6 ba va thu mixen (1a hdn hop ctia dung méi va dau).
Bi cua lan trich ly thir 1 dwgc tiép tuc trich ly lan 2
va bi 1an 2 duoc tiép tuc trich ly 1an 3. Cudi ciing hén
hop mixen cua céc lan trich ly dugc c6 dudi vdung
mbi bang may c6 quay chan khong Buchi dén ap suét
10 bar dé thu duoc diu hat xoai.

Ham lugng dau (%) dugc tinh theo cong thirc sau:

Trong do:
X (%): Ham lugng dau

Khéi lwong cde thiy tinh ¢ chwa dau (g)
169
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Khdi lwong cbe thuy tinh (g)
G: Khéi lugng mau phan tich (g)

Nghién ciru, danh gia cht luong san pham: Xac
dinh chi s6 axit, chi s6 peroxyt, ham lugng vitamin E
va thanh phén acid béo ciia dau.

2.3. Cac chi tiéu nghién ciru

Xac dinh ham lugng diu bang phuong phap
Soxlet; Chi s axit cua diu hat xoai dwoc x4c dinh
béng phuong phap chudn d6 ding dung dich KOH
0,IN (TCVN 6127: 2010); chi sé peroxyt cua diu
dugc xac dinh bang phuong phap chuin d6 dung
dung dich Na2S203 0,01 N (TCVN 6121:2010); Xac
dinh thanh phan axit bao ciia dau phwong phwong
phap AOCS Ce le -89; Xac dinh ham lugng vitamin
E cia dau bing phwong phap sic ki long hiéu ning
cao HPLC.

S6 lidu dugc tinh toan théng ké bang phan mém
Excel 2010. Phan tich phuong sai va so sanh céc gia
tri trung binh & d¢ tin cay P=95% trong phép so sanh
Tukey mét chiéu bang phan mém Minitab 20.

3. KET QUA VA THAO LUAN
3.1. Phén tich danh gid chit lwpng nguyén li¢u
3.1.1. Xac dinh ti Iéphcfn nhdn hat xoai/ toan hat

Viéc khao sat ti 1¢ phﬁn nhan hat xoai/toan hat
dong vai tro quan trong trong viéc phan loai va xac
dinh dugc gidng xoai tdt nhit dwoc chon, tir d6 tién
hanh danh gi4 cac yéu t6 cong nghé. Bén gidng xoai
duoc chon dé khao sat gém xo0ai uc, xoai keo, xoai
nha trang va xoai dai loan. Dudi day l1a bang danh gia
ti1é ph?in nhan hat xodi/toan hat véi khéi luwong ban
dau cuia cac gidng xoai duoc lay gia tri xap xi 10kg.

Bang 1 Bang khio sat ti 1¢ phan nhan hat xoai/

toan hat

Ging Lll(:::g Llfr';;'g L‘i‘;;‘g Hat/ | Nhan/

e 4 4 v a3(0, 0
Xoai Xodi(g) | Hat(g) | Nhn(g) Xo02i(%) | Hat(%)
Xoai Uc| 10000 |912,22| 360,15 | 9,10 39,5
Xoai
bai
Loan 10000 | 1011,3 | 411,60 | 10,10 40,7
Xoai
Keo 10000 | 801,32 | 257,25 8,00 321
Xoai
Nha 10,30 38,9
Trang 10000 | 1031,5| 401,61

Nhan hat chiém 20-60% trong luong qua, 45-
75% trong lugng hat tiy thudc vao gidng xoai
(Fahimdanesh & Bahrami, 2013; Maisuthisakul &
Gordon, 2009). Tuy nhién c4c gidng xoai tai Viét Nam
70|

duoc khao sat co ti 1€ nhan/hat thép hon cac nghién
ctru khi chi khiém khoang 38-41%. Mot nghién ctru
khéc vé ti 1& nhan/hat (Solis-Fuentes & del Carmen
Duran-de-Baziia, 2011) cho thay phan ti 1& nhan/hat
tiy thudc vao gidng, hat gidng chiém 10 dén 25%
tong trong lugng cia qud, va nhan chiém 45 dén 85%
hat, hoac khoang 20% toan bo qua. biéu nay co thé
duoc giai thich do didu kién dinh dudng va trong trot
chc gidng xoai tai Viét Nam c6 khi hdu va thé nhudng
khac véi cac dia diém duoc nghién ctu trong cac
cong b trén. Thong qua bang trén ta c6 thé thiy co
su khac nhau vé ti 16 ph?m nhan hat xoai/toan hat giira
cac gidng xoai, gidng xoai Pai Loan ¢ ti 1 cao nhét
40,7%, tiép dén 1a cac giéng xoai Uc (39,5%), xoai
Nha Trang (38,9%) va xoai Keo (32,1%).

3.1.2. Xdc dinh chiéu dai hat xodi

banh gia chidu dai hat cling dong vai tro quan
trong trong viéc lya chon gidng xoai tot nhit, c6 wu
diém nhat vé kich thuéc chiéu dai hat.

,,Chiéu dai (cm)

Xodi Dai Loan Xodi Nha Trang

Xoai Uc

Xoai Keo

Hinh 1. Khao sdt chiéu dai hat ciia mét s6 giong xodi

Dua vao bang trén co thé théy su khac nhau 1o
rét vé kich thudc theo chiéu dai giita cac gidng xodi.
Giéng xo0ai Pai Loan ¢6 chiéu dai trung binh cao nhat
(17,3cm), tiép dén 1a gbng xoai Keo (10,75cm), giéng
xo0ai Nha Trang (10,03cm) va cubi cung 1a xoai Uc
(9,23cm). Nguyén nhéan cho sy khac biét trén la do
su khac nhau vé chung loai, didu kién phat trién cua
tng giéng xo0ai 1a khac nhau. Vi giéng xoai theo
nghién ctru cua Maisuthisakul & Gordon, (2009),
Fahimdanesh &cs, (2013) cho thay chiéu dai hat tir
4-7cm do vay cac gidng xoai dwoc nghién ctru trong
dé tai c6 chiéu dai nhinh hon rat nhiéu khi chiéu dai
tr 9-17,5cm.

3.1.3. Xac dinh ham lwong dau ciia 4 giong Xodi

Bot nghién cta 4 giong xoai Uc, keo, Pai Loan va
Nha Trang dugc tién hanh trich ly ddu bang phwong
phép soxlet véi dung mdi petroleum ether trong 72
tiéng dé tach triét toan bd lwong diu co trong mau
0,5¢g, Kkét qua ham luong dau thu dugce 1a co so dé
chon lya giéng Xoai cho cac thi nghiém tiép theo, sb
liéu duoc thé hién trén Hinh 2.
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[VALUE]®*

[VALUE}*®

Ham luwgng (%) dautrong 4 gidng xoai
2
=
&
o

Bai loan Keo Uc Nha Trang

Hinh 2. Khdo sat ham heong déu trong 4 giong xodi

Ghi chu: céc chir s a,b thé hién su khac nhau co
y nghia & murc y nghia
0=5% trong phép so sanh Tukey mot chidu

Dua vao hinh trén ta ¢6 thé nhan théy ham lugng
dau trong gidng xoai Pai Loan chiém ti 1& cao nhat véi
11,3% tiép dén 1a gidng xoai Nha Trang (9,3%), xoai
Uc (7%) va cudi cung 1a xoai Keo v&i 6%. Su khac
nhau vé ham lugng dau nguyén nhan do dic diém vé
hinh thanh, ti 1é nhan hat xoai, thanh phé‘ln dau cua
céc gidng 1a khac nhau. Nghién ctru ctia Akanda & cs,
2015) khi chiét xuat chat béo trong hat xo0ai bang CO2
long si€u téi han & muc ap sut 4,2 MPa, 72,2°C va
luu lugng CO2 1a 3,4 ml/phit (11,7%), d6i véi nghién
clru nay thi ham luong dau gin bing ham luong dau
xoai Pai Loan ma ching t6i dang nghién ctru va tach
chiét bang soxhlet. Sy giéng nhau nay do sir dung
phuong phap CO2 t6i han dat hiéu qua ngang bing
v6i tach chiét b?lng soxhlet bang dung moi petroleum
ether, phan khac dén tir viéc st dung gidng x0ai 2 c6
nhitng ddc diém gidng nhau. Tuy nhién, tinh én dinh
oxy hoa ciia dau thu duoc bing CO2 10ng siéu tdi han
1a kém hon so véi phuong phap chiét bang soxhlet.
Theo Kittiphoom (2012), véi ham lugng dau tir mot
s6 gidng xoai biang phuong phéap soxlet véi dung moéi
hexan cho ham luong dau dao dong tir khoang 12-
16%, cling theo mdt nghién ctru khac ctia Nzikou &
cs. (2010), voi gibng xoai Kibangou bing phwong
phép soxlet v&i dung moi ether dau hoa thi ham lugng
dau chiém 13%. Nghién ciru cc théng s6 cua qua
trinh trich ly du hat xoai cia (Yadav & cs., 2017)
cho théy ham lugng déu thu duogc t6i vu 1a 15,2% khi
kich thudc hat 1a 1 mm, ty 1€ dung mdi/nguyén liéu la
10ml/g hat, n@)ng d6 n-hexan 1a 100%, thoi gian chiét
tach 1a 90 phut va nhiét d6 1a 600C, két qua cua Sadiq
va cs., 2017 vé& ham lwong dau trén gidng xoai Nigiria
cling cao hon dat 19,6%. Nguyén nhan do hexan la
dung méi c6 kha nang trich Iy mot cach triét dé phan
tir dau trong nguyén li¢u, déng thoi khéi Iuwong nhan
/hat ctia xoai trong nghién ctru cuia Kttiphoom (2012)
ciing dao dong tir 40-45 %, cao hon khong dang ké so
v6i gidng xoai Pai Loan (40,7%), nhung cao hon ¢
¥ nghia vé ti 1¢ nhan/hat so v6i 3 giéng xoai con lai
trong nghién ciru ndy. Thong qua viéc danh gia vé ti 16

nhén/toan hat, chiéu dai trung binh hat, xac dinh thoi
gian sdy dén do 4m khong dbi va ham lugng diu. Ta
¢6 thé nhan thay gidng xoai Pai Loan chiém wu thé
trong cac chi tiéu danh gia chét lugng, tir d6 lya chon
gidng xo0ai nay dé phan tich va danh gia cac yéu tb
anh huong dén qua trinh trich ly dau hat xoai.

3.2. Lwa chon cdc diéu ki¢n cong nghé thich hop
cho qud trinh trich ly diu

3.2.1. Anh hudng ciia logi dung méi t6i hiéu sudt
trich ly

Dung mbi déng vai trd hét stc quan trong trong
qué trinh tach chiét ddu hat xoai do dung méi ¢6 kha
nang hoa tan dau trong nguyén liéu tir d6 co thé tach
duoc lwong diu trong nguyén liéu. Nghién ctu sir dung
ba loai dung mdi bao gdm ethanol va ethyl acetate va
petroleum ether. Uu diém cua ba loai dung méi nay
déu c6 uu diém d& kiém, ré tién va hoan toan co thé
tach ra khoi hdn hop dau bang phuong phép cb quay. 5
g bot xoai duoc nghién nhé vé kich thude 0,1<d duogc
tién hanh trich ly trong bé lic theo bd tri thi nghiém
muc 2.3. Két qua duoc thé hién trén hinh 3.

[VALUE:

0.1 [VALUE]®

0

Ethanol

Khéi lugng dn xodi trén Sg bit(r)

Etyl Axetat

Dung méi

Hinh 3. Anh hweong ciia dung méi dén lwong dau hat xodi

Ghi chii: cdc chit s6 a,b thé hién su khdc nhau ¢ ¥
nghia o mirc y nghia a=5% trong phép so sanh Tukey

mot chiéu

Sau khi khao sat duoc khdi luong diu, qua qua
trinh xtr i bang excel ham lugng dau xoai khi st dung
dung moi ethanol la 7,2% va etyl axetat 1a 1,38%.
So v&i lwong dau xoai khi khao sat bang cach chiét
bang Soxhlet (11,3%) thi 2 ham lugng trén van con
rét thdp. Nguyén nhan 1a do khao st dung moi la
budc dau tién trong qué trinh danh gia cac yéu té
thi nghiém, vi vay khi chwa danh gia hét cac yéu t6
thi nghiém thi lwong diu chiét ra s& khong thé dat
hiéu suét cao nht nén ham luong con thép so voi
mau chiét bang Soxhlet. Khao sat cua Kittiphoom &
Sutansinee (2013) véi dung mdi petroleum thi ham
luong déu thu duoc 12 8,46%+0,01b. Tuy nhién trong
nghién ctru ctia chiing t6i d6i véi dung méi petroleum
ether chét nay d& dang bdc hoi & mic nhiét 300C-
600C va rat dé bdc chay khi tién hanh thi nghiém, vay
nén chiing t6i khong thé khéo sat dung méi nay trong
quy trinh chiét bing may lic. Con lai 2 dung méi etyl

71
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axetat va dung moi ethanol lugng dau chiét ra tir dung
mai ethanol gip 5,2 1an va c6 sy khac biét co ¥ nghia
& do tin cay 95% so voi lugng dau chiét tir etyl axetat.
Nhu vay dé dat hiéu qua trich ly cao dung méi dugc
chon 1a ethanol.

3.2.2. Anh hwong cua ti I¢ nguyén li¢u trén dung
méi t6i hiéu sudt trich ly
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Hinh 4. Anh huéng cia thoi gian dén ham luong

dau hat xodi

Ghi chii: cdc chii s6 a,b thé hién su khdc nhau ¢ ¥
nghia ¢ mirc y nghia a=>5% trong phép so sanh Tukey

mot chiéu

Két qua trén Hinh 4 cho tha”iy ham lugng diu ¢
mdc thoi gian 4 gio 13 0,32%, & mbe 6 gio 1a 2,02%
va ¢ mdc 8h 1a 7,2%. Ham lugng dau nay thap hon khi
chiét bang Soxhlet (11,3%). Nguyén nhén luong dau
trong mau chiét bang soxhlet cao hon khi chiét bing
may quay lic 1 do qué trinh chiét & trong bo Soxhlet
1a mét qua trinh lién tuc trong 72 gio, trong khi do
mau chiét trong may quay lac chi chiét trong t6i da la
8 gio, thap hon 1a 6 gid va cudi cung 4 gio. Nghién
ctru Nzikou va cs, 2008 v&i phuong phép chiét bang
soxhlet va dung méi erther diu hoa va trong khoang
thoi gian 8h thi ham lugng déu thu duoc 1a 13%, su
khac biét giita dung méi va cac ti 16 vé nhan/hat giita
gidng xoai Dai Loan va Kibangou. Két qué ciing chi
ra rang chiét voi thoi gian 8h cho ham lugng diu cao
nhét (7,2%) va khac biét co y nghia (p<0,05) so voi
thoi gian 4h va 6h.

3.2.3. Anh hwéng ciia ti 1é nguyén liéu trén dung
maoi dén hiéu sudt trich ly

Bén chét ctia qua trinh trich ly 1a qua trinh khuéch
tan phan tir. Khi sy chénh léch ndng d6 dau trong
mixen va trong nguyén liu cang cao thi qua trinh
khuéch tan dién ra manh, su khuéch tan xay ra cho
dén khi dat trang thai can bang thi dimg lai. Khi sir
dung qua it dung moi thi hidu suat trich ly thap do
dung moi thi hiéu suét trich ly thép do dung moi
khong du dé hoa tan lugng diu c6 trong nguyén lidu.
Néu sir dung du thira dung moi thi s& gay lang phi,
tén dung moi, tang lugng tap chét, tdn ning lwong
cho qua trinh ¢6 thu hdi dung méi nén hiéu qua kinh
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té ctia qué trinh san xudt khong cao. Do vy, cin thiét
phai nghién ctru ti 1¢ nguyén li¢u/ dung moi thich
hop dé trich ly tbi da luong dau trong nguyén lidu va
¢6 hiéu qua kinh t& cao nhit. Trong thi nghiém nay,
chung toi tién hanh khao sat 3 ti 18 nguyén li¢u/ dung
moi la 1/16, 1/20 va 1/24.

[VALUE*

gng dn trén Sg bit(e)
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Khoi

Hinh 5. Anh hudng ciia ti 1é dung méi/nguyén liéu
toi ham lwong dau hat xodi
Ghi chii: cdc chit s6 a,b,cthé hién su khdac nhau ¢ ¥y
nghia ¢ mirc y nghia a=5% trong phép so sanh Tukey
mot chiéu

Két qua hinh 5 cho thiy ham lwong dau thu hoi &
tilg 1:161a2,6%, 0til¢ 1:201a4,7% va otilé 1:24 1a
7,2%. Ham lugng dau nay so voi lugng déu da chiét
bang Soxhlet 1a it hon rat nhiéu, nguyén nhan do khi
bot nghién trich ly trong hé thong soxhlet thi dung
mdi thit thoat ra bén ngoai rat it, vi vy qua trinh
trich ly dugc dién ra lién tuc ma chi thiéu hut 1 Iuong
nho dung méi, con khi tach chiét bing bé quay lic thi
trong qua trinh trich ly thi dung méi bi thit thoat ra
bén ngoai, dan dén lugng dung moi khong du dé hoa
tan luong dau trong bot nghién tir d6 anh qua trinh
trich ly bi anh huong dan t6i hidu suat trich ly khong
duoc cao nhur hé théng Soxhlet.

Théng qua hinh trén ta ¢6 thé nhan thdy khi lwvong
dung méi tang 1én thi ham luong dau thu dugc ciing
tang 1én. Ham luong dau cé sy thay d6i khi khao sat
ti 1¢ 1:16 1én 1:20 12 0,106g va thay doi vai ti 1& 1:24
1a 0,226g. Sau khi phan tich thong ké bang minitab
c6 thé rut ra két luan luong diu ¢ muc ti 18 1:24 ¢6
su khac nhau c¢6 y nghia v6i 2 ti 1¢ con lai ¢ khodng
tin cdy 95%. Khi dung mdi chua du trich ly thi ham
lwong dau thu dwoc con it, khi ting lugng dung moi
1én thi ham luong dau s& duge tang 1én. bé dat hiéu
qua cao trong trich ly ti I¢ dung moi/nguyén liéu duogc
chonla 1:24

3.2.4. Anh huéng ciia nhiét dg trich t6i hiéu sudt
trich ly

Khi tang nhiét do, cac cAu tur sé chuyén dong
nhanh hon, do d6 sy hoa tan va khuéch tan cta céc
chu tir tir nguyén liéu vao dung méi s& dugc ting
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cuong. Ngoai ra khi nhiét d§ tang, do nhdt cua dung
moi s& giam, dung moi dé dang xuyén qua 16p nguyén
lidu va 1am cho dién tich tiép xtic bé mat giita nguyén
liéu va dung moi s€ cang 16n. Tuy nhién, viéc tang
nhiét do trich ly s€ lam tang chi phi nang lugng hodc
c6 thé xay ra mot s phan tmg khong mong muén nhu
sy mat mau, ton that cac cdu tir (L& Vian Viét Man va
cong su, 2011). Cac méc nhiét d6 duge chon dé khao
sat gém 450C; 500C; 600C cung voi dung moi dugce
chon 1a ethanol véi ti 1€ dung moi/nguyén li€u 1a 1:24
véi thoi gian trich ly 1a 8h.
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Hinh 6. Anh hwong cia nhiét do dén ham luong dau
hat xoadi

Ghi chi: cde chii s6 a,bthé hién su khdc nhau ¢ ¥y

nghia o murc y nghia a=5% trong phép so sanh Tukey

mot chiéu

S6 ligu trén Hinh 6 cho thdy ham lwong dau &
45°C 1a 7,2%, o 50°C 1a 7,6% va ¢ 60°C 1a 4,5%.
Ham luong dau nay thip hon khi chiét bang Soxhlet
(11,3%). Nguyén nhan 1a do chiét trong bé én lic
khéng phai mét qué trinh chiét khép kin, khi nhiét
d6 tang thi lwong ethanol c6 thé bdc hoi va di ra
ngoai, vi vay tao nén sy hao hut vé dung moi, dé khic
phuc diéu nay nhom chung t6i da da chin miéng dng
nghiém béang gidy bac duc 16 nhim han ché luong
ethanol bay ra ngoai. Khao sat cta Kittiphoom va cs,
2013, khi tién hanh chiét voi dung méi hexan tai nhiét
d6 50°C thi ham luong diu thu duoc 1a 8,46%+0.01.
Nguyén nhan 1a do chénh Iéch vé nhiét do sdi cua
hexan (69°C) va ethanol (79°C), do d6 khi chiét tai
mée 50°C thi kha ning di chuyén va tiép xtc dé dé
tach chiét dau ciia hexan 1 cao hon ethanol.

Nhiét d trich ly 60°C lugng diu lai thu dugc thap
nhét, do trong qua trinh 1am khao sat, khi s dung
thiét bi qua l4c, tai nhiét dd 60°C gé‘ln t&1 nhiét do so6i
cua ethanol, do d6 lugng ethanol s& bi gidm so voi voi
lugng ethanol ban dau, vi vay lugng dau thu dugc s&
it, cling trong hinh trén & mtrc khao sat 50°C va 45°C
ham lugng dau c6 sy khac nhau khéng c6 § nghia tai
khoang tin cdy 95%. Tuy nhién do lugng dau tai 500C
thu dugc 16n hon 45°C vi vay mdc nhiét do duoc chon
la 50°C (Hinh 6).

3.2.5. Lua chon s6 lan trich ly

S6 1an trich ly ciing dong vai trong quan trong
trong viéc dat hiéu qua trich ly dau, sb lan trich ly
cang nhiéu thi lugong déu chiét ra tir hat xoai s& cang
tang 1én. Tuy nhién cin xac dinh chinh xac s6 lin
trich ly dé lwong dau chiét ra dugc nhiéu nhit ddng
thoi tranh 1ang phi thoi gian ciing nhu kinh phi thuc
hién. Cac mdc trich ly gdm 1 14n, 2 1an va 3 lan voi
dung méi dugc chon la ethanol, ti 1¢ 1:24, nhiét do
50°C voi thoi gian trich ly la 8h.

0.43 [VALE]®
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Khéi lugng diu(g)!s g bt
P o

113n 213n 315n

Sé 14n trich Iy

Hinh 7. Anh hwong ciia sé lan trich ly dén ham
luwong dau hat xodi
Ghi chii: cdc chiv s6 a,b,c,d thé hién s khac nhau
¢o y nghia ¢ mirc y nghia a=5% trong phép so sanh

Tukey mét chiéu

Sau 3 151n trich ly ham lwong dau thu duge lan luot
la 8,4%, t1ep dén 1a 2 1An voi 7,9% va cu01 cung la
1 1an v6i 7,6%. Mic du da danh gia dén yéu t6 cubi
cung nhung lugng dau cao nhat chi la 8,4% so véi
11,3% khi chiét bang Soxhlet. Nguyén nhan dén tir
vi€e trong qua trinh 1am c6 thé say ra sai s6 va thoi
gian chiét co thé s& 16n hon 3 1an chiét.

Nhin vao hinh c6 su khac nhau 1 rét gitta cac lan
trich ly, sau khi trich ly 2 14n thi lugng dau tang 1én so
v6i lan 112 0,01¢ (tang 2,6%) va sau khi trich ly 3 1an
luong dau co sy thay d6i 0,041g (tang 10,7%). Phan
tich théng ké biang minitab cho thay trich ly 2 1n va 3
lan khac nhau khong c6 ¥ nghia thong ké ¢ khodng tin
cdy 95%. Tuy nhién trich Iy 3 lan gitp ting lugng dau
1én dén 10,7%, dong thoi dé dam bao hleu suat trich
ly cao nhat nén trich ly 3 14n s& 12 yéu té dugc chon.

3.3. Danh gia chit lwong dédu sin phim

Trang thai va chi s6 hoa ly dac trung cta dau 1a
mot trong nhitng chi tiéu quan trong dugc dung dé
danh gia nhanh chét luong diu thuc vat mot cach
tuong ddi. Do véy, dau hat xoai dugc ching t6i phan
tich cac chi tiéu chét lugng nay. Két qua duoc trinh
bay trong bang 2.

Qua bang 2, chung t6i théy déu hat xo0ai ¢ mang
vang dac trung t nhién cua dau, co chi sb acit va
peroxyt déu nam trong gidi han cho phép dat tiéu
chuén chét lwong, dap img dugc yéu cau ciia san xuét
thyc pham.
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Bang 2. Mt s6 chi tiéu chit lwong
cita diu hat xoai

Tén chi tiéu : Gidi han cho
phan tich Don vitinh | Ketqud | phép (TCVN
7597:2013)
Miu séc - Mau vang -
sang
Chi s axit mgKOH/g 3,8 4.0
(7o)
Chi sb Meq 02/g 1,24 15,0
peroxyt
ToCopherol % 0,52 -

Biang 3. Thanh phin axit béo trong diu hat xoai

- Két qua

Axit béo (% tong lqu'l(llg acid béo)
Myristic (C14:0) 1,25
Palmitic (C16:0) 9,25
Stearic (C18:0) 37,45
Oleic (C18:1) 42,35
Linoleic (C18:2) 6,48
Linolenic (C18:3) 0,52
Eicosanoic (C20:1) 2,8

Vitamin E 1a mét chét chdng oxy hoa hidu qua, no
¢6 thé loai bo cac géc tu do trong co thé. Dau hat xoai
¢6 chua ham lugng -toCopherol, mdt dang cua vitamin
E kha cao gitip cai thién chirc nang ctia h¢ thong mién
dich. Ham luong vitamin E cao ciing gop phin kéo
dai thoi gian bao quan cho dau hat xoai. Him luong

vitamin E trong nghién ctru ctia ching toi cling phu
hgp voi voi nghién ctru cua Kipttiphoom (2012).

Béng 3 cho thiy dau hat xoai chira 47,95% céc
axit béo no (chu yéu 1a steric axit véi ti 18 1a 37,45%)
va trén 50% la acid béo chwa bio hoa (chu yéu la
axit oleic). Dau hat xoai ¢6 ham lugng axit béo tu do
khong cao phu hop cho ché bién thyc phim & quy mo
cong nghiép ma khong can thém cac budce trung hoa
(Kitiphoom & Sutasinee, 2013; Sonwai & cs., 2014).
Theo Kaphueakngam & cs. (2009) ciing chi ra ring
véi ti 18 tron 80/20 (ddu hat xoai/ dau co) s& tao ra
hdn hop ¢6 tinh chit luu bién va tinh chét vt Iy twong
tu bo ca cao vdi thanh phﬁn chinh chtra 16,26% aicd
palmitic, 37,25% acid stearic va 39,6 % acid oleic.
Nghién ciru ctia Torres-Leon & cs. (2016) vé doc tinh
cua dau hat xoai béng viéc str dung diu hat x0ai trong
ché do an cua chudt cai sita véi ti 18 10% va 20% so
v6i mau dbi chimg bd sung diu lac véi ti 16 twong
ung, Kkét qua cho théy hiéu suét st dung thirc an, ti 1¢
tiéu hoa va ti 18 ting trudng cua chudt & cac mau bd
sung dau hat xoai khong c6 khac biét so voi mau dbi
chirng. Céc nghién ciru v& doc tinh cho thdy khong co
su khac biét vé hiéu suét sinh san, huyét thanh, gan,
cholesterol toan phan, lipid tdng sb, triglyceride va
trong lugng trén chudt. Danh gia mo bénh hoc cua cac
co quan khong cho thiy bit ky sy bat thuong. Nhu
vay, déu hat xo0ai hoan toan c¢ thé thay thé céc loai
dau khac trong khiu phan an.

3.4. Quy trinh cong nghé trich ly dau hat xoai

Qua céc két qua nghién ciru & trén, chung toi dwa
ra quy trinh trich ly dau hat xoai nhu sau:

Nghién

(0,1<d< 0,25 mm)

l

8h

Trich ly 3 14n 6 50°C
Ti 1¢ nguyén liéu/ dung moi 1/24, |«

Dung méi ethanol
96%

l

Loc

C6 thu hdi dung moi

Sodé 1. Quy trinh cong nghé khai thac dau hat xodi
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Thuyét minh quy trinh:

Nguyén liéu hat xoai Dai Loan dugc say kho dén
do Am khong ddi, sau do duge nghién dén kich thude
0,1<d0,25 mm. Bot nghién dugc trich ly dong 3 lan
v6i dung moi ethanol 96% ¢ nhiét do 50 voi ti 1€
nguyén liéu/ dung mai 1a 1/24 trong thoi gian 8 gio.
Sau mbi 1an trich ly, loc hdn hop trich ly dé loai bo ba
va thu mixen (1a hdn hop ciia dung méi va dau). ba
trich ly 1an tht 1 duoc tiép tuc trich ly 1an 2 va 1an 3.
Cubi cung hdn hgp mixen ciia cac 1an trich ly duoc co
dudi dung méi bing may c6 quay chan khong Buchi
dén ap suat 10 bar dé thu hdi dau hat xoai.

4. KET LUAN

Nghién ctru di cho thiy gidng xoai Pai Loan c6
dic diém hinh thai, kich thude va ham luong dau cao
nhét trong 4 gidng xoai dugc tréng va tiéu thy phd
bién ¢ Viét Nam véi ham lwong ddu so vai tong luong
chat kho ctia hat x4p xi 11%. Cac thong sb cong nghé
trong quy trinh trich ly cu thé 1a: dung méi ethanol
96%, véi ti 1¢ nguyén ligu/ dung moi 1a 1/24, s6 lan
trich ly 3 1dn, & nhiét d6 50 trong thoi gian 8h cho
hiéu suét trich ly 1a cao nhét. DAu hat xoai thu dugc
¢6 ham luong acid béo 18 carbon khong ndi d6i va
mot ndi ddi cao (axit stearic va axit oleic) véi ti 1é phu
hop c6 kha ning thay thé moét phin bo cacao trong
ché bién mot sé san phdm thyc phim va ham lwong
vitamin E cao, 12 ngudn nguyén liéu co tiém ning
khai thac nhdm nang cao gi4 tri gia ting cho chudi
san pham xoai va han ché van d& 6 nhiém mai truong
ttr phu pham ché bién nganh xoai.
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