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TOM TAT

Hat gic (Momordica cochinchinensis Spreng.) chira ham luong lipid cao, chira 49,60 + 0,49 g
lipid/100 g nhéan hat. Trong nghién ciru nay, tip trung khao sat cac diéu kién anh huong cia ché do
ép truc vit dén hiéu suat thu hoi va chét lugng dau hat gac. Pong thoi khao sat cac yéu to anh huong
dén cong doan khir keo va khir mau trong quy trinh tinh sach dau. Két qua cho thiy, diéu kién ép dau
thich hop tai 150°C v6i toc do truc vit 1a 12,5 rpm, tuong tmg v6i hiéu suit thu hdi dau dat 89,43 +
0,95%, AV = 0,29 + 0,02 mg/g, PV = 5,26 + 0,13 mEq/kg. O cong doan khir gum, hiéu suat khir gum
va hiéu suét kht phospho dat 94,70 + 0,25% va 96,53 + 0,19% tai ty 1€ axit citric 0,3% & 70°C trong
15 phit. Tiép theo, khi khir mau dau hat bang than hoat tinh véi ty 18 2% trong 20 phut & 100°C, dau
thu duoc c6 d0 sang L* = 28,57 £ 0,38, a* =-2,56 £ 0,29, b* = 5,35 £ 0,18, chi s6 PV =2811+0,17
mEq/kg, BI = 13,18 + 0,73, AE = 1,92 + 0,10. Nghién ctu da xay dung quy trinh thu nhan va tinh
sach dau nhan hat gic béng phuong phap ¢p truc vit két hop khir keo va khtr mau, 1am co s6 cho cac
nghién ctru tiép theo vé dic tinh sinh hoc, o 6n dinh oxy hoa va tiém ning timg dung clia san pham

trong linh vuc thuc pham va dugc pham

T khoa: Hat gdc, dau nhdn hat gdc, ép truc vit, khir keo, khir mau.

1. DAT VAN BE

Géc (Momordica cochinchinensis Spreng.) 1a
loai cay than leo 1au nam c6 kha nang thich nghi
v6i ving khi hau nhiét d6i [1]. Qua gic giau cac
hop chat sinh hoc quan trong nhu: B-carotene,
lycopene, vitamin E, axit béo va cac hop chat
phenolic. Cac hop chat déu cé hoat tinh chéng
oxy hdéa manh va mang lai nhiéu loi ich cho stc
khoe con nguoi [2, 3]. Médc du mang do va cui
qua gic da dugc khai thac rong rai trong cong
nghiép thuc phdm va duoc phdm nho co nhiéu
cong dung sinh hoc [4], phan nhan hat gic chira
khoang 35 - 53% dau giau axit béo va cac hop
chit c6 hoat tinh sinh hoc vin chua duge tin
dung hiéu qua va thuong bi xem la phu phim
trong qua trinh ché bién [5, 6]. Nhan hat gic chira
céc saponin triterpenoid (momordica saponin I va
IT) cing chét tre ché trypsin c6 hoat tinh sinh hoc
dang ké. Trong y hoc cd truyén, hat gic

(Momordicae Semen) chu yéu dugc s dung
ngoai da [7]. Vi vay, viéc tmg dung dau nhan hat
géc trong thuc pharn va dugc pham doi hoi dir
liéu ddy du hon vé du luong saponin, kim loai
nang va doc tinh sinh hoc [7, 8]. Trong nghién
clru nay, cac chi ti€u hoa ly co ban duwoc uwu tién
khao sat nham xay dyng quy trinh cong nghé, lam
co s& cho cac danh gia an toan toan dién hon
trong cac nghién ctru tiép theo.

Mic du di ¢6 nhidu nghién ctru vé trich ly
dau hat gic bang dung méi hitu co, siéu am, vi
song hoac CO: siéu tdi han [7, 9], cho hiéu sudt
thu hdi cao va chat luong dau tdt, cic phuong
phap nay thuong doi hoi chi phi dau tu 16n, thiét
bi phuc tap va khoé trién khai & quy mo vira va
nh6. Nguoc lai, ép truc vit 1a phwong phép truyén
thong, don gian, an toan, than thién voi moi
truong va phu hop véi diéu kién san xuit trong
nuée [10]. Tuy nhién, cac nghién ciru vé thu hoi
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dau nhéan hat gic bang ép truc vit két hop quy
trinh tinh sach hoan chinh (khir keo bang axit
citric va khir mau bang than hoat tinh) van con
han ché. Piém méi cia nghién ciu nay 1a xac
dinh diéu kién céng nghé phu hop cho ting cong
doan trong quy trinh ¢p - tinh sach, ddng thoi
danh gia anh hudng cua ting yéu t6 dén hiéu sut
thu hoi va chat lugng dau thanh pham.

Dau thu dugc tir phwong phap ép 1a dau tho,
chtra nhiéu tap chat nhu: Phospholipid, axit béo
tu do, hgp chat mau va cac san phdm oxy hoa.
Cong doan tinh sach dau bao gdm cac budc: Khir
keo, trung hoa, téy mau va khir mui da duoc
nghién ctru rong rdi cho dau thyc vat ndi chung,
nhung chua c¢6 nhiéu nghién ctru xay dung quy
trinh tinh luyén hoan chinh danh riéng cho dau
hat ga"ic. Déng thoi, su thay ddi cua céac chi tiéu
chét lugng nhu chi s6 axit, chi sb peroxide va
ham lugng hop chat sinh hoc trong qua trinh tinh
sach van chua dugc néu cu thé. Do d6, van ton tai
khoang tréng nghién ctru trong viéc két hop hiéu
qua gitra qua trinh thu hoi déu hat gic bang
phuong phap ¢ép va viéc phat trién quy trinh tinh
sach phil hop nham nang cao chét lugng dau.

Tu thuc té trén, nghién clru nay dugc thuc
hién nham khao séat cac diéu kién anh hudng cia
ché do ép truc vit dén hi¢u sudt thu hoi va chat
luong dau hat gic, dong thoi phat trién quy trinh
tinh sach dau hat gic phu hop. Két qua nghién
cuu giup hoan thién co so khoa hoc va thyc tién
cho viéc khai thac va st dung déu nhan hat gic
trong san xuat. Sir dung hop 1y ngudn nguyén liéu
hat géc khong chi gop phan tan dung phu pham
nong nghiép ma con tao co hdi phat trién cac san
pham c6 gia tri cao trong nganh thyc pham va
dugc pham.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vit li¢éu

Chuin bi nguyén liéu: Hat gic (Momordica
cochinchinensis) dugc thu mua tr tinh Thai
Nguyén. Hat gac kho duoc van chuyén dén Trung
tim Thuc hanh cta Truong Pai hoc Cong
Thwong Thanh phd H6 Chi Minh. Tai day, hat
gic dugc so ché, tach bo 16p vo clng, tach 16p vo
lua va loai bod céac hat 1ép, hat bi méc, hat dap nat
va cac manh vo con sot lai trong qué trinh tach

vo. Hat gic sau khi tach vo ‘duoc lam rao va sdy
lanh & 50°C cho dén khi d6 4m cua hat dat 6 - 7%

[9]. Sau khi say, hat duoc bao quan trong tui zip
25 x 25 cm cho dén khi sir dung.

Hoa chat: Cac hoa chét sir dung trong nghién ctru
nay dugc mua tir hang Thermo Fisher Scientific.

Thiét 'bi: Mdy ¢p lanh Karaerler, may do
quang pho UV-VIS JASCO V-730 - Nhat Ban,
may do mau Minolta CR-400 - Nhat Ban.

2.2. Phwong phap nghién ciru
2.2.1. Thu nhdn dau thé va tinh sach dau hat gdc

Hat gic dwoc phan tich thanh phan héa hoc
trude khi tién hanh ép dau bang may ép truc vit.
Qua trinh ép duogc thyc hién & cac muc nhiét do
110, 130, 150 va 170°C, véi téc do truc vit cb
dinh 12,5 rpm. Mbi thi nghiém st dung 500 g
nhén hat géc ¢6 d6 4m 6 - 7%. Dau tho thu dugc
sau ép duogc ly tam ¢ 5.000 rpm trong 15 phit ¢
nhiét d6 phong nham loai bo can va nudc. Sau do,
dau tiép tuc duoc tinh sach théng qua cic cong
doan khtr keo, trung hoa, khtr mau va khir mui.

O bude khtr keo, axit citric duoc sir dung nhu
tac nhan x1r Iy do kha nang tao phtrc chelate véi
cac ion kim loai (Ca?*, Mg?") trong phospholipid
khong thuy hoa (non-hydratable phospholipids,
NHP), chuyén chiing thanh dang phospholipid ¢
thé thuy hoa (hydratable phospholipids, HP), tir
d6 dé dang két tu va tach khoi pha dau khi ly tam.
So véi axit phosphoric, axit citric an toan hon, it
an mon thiét bi va phu hop voi ing dung thuc
pham Qua trinh khtr keo dugc khdo sat theo ba
yéu t6 doc 1ap, bao gdbm: (i) ndng do axit citric
(0,1%; 0,2%; 0,3% w/w dau), (ii) thoi gian xir ly
(5, 10, 15 phat), (iii) nhiét d (60, 70, 80°C). Khi
khao sat ting yéu t6, cac thong s con lai duoc
giit ¢b dinh ¢ tim. Hdn hop dwogc khudy lién tuc &
300 rpm, sau do6 ly tdm & 5.000 rpm trong 15 phut
dé loai bo cin phospholipid.

Dau sau khir keo dugc trung hoa bang dung
dich NaOH 20% (w/v) & 60°C trong 15 phtt, v6i
khudy tron nham diéu chinh pH vé 6,5 - 7.5 (kiém
soat bang may do pH). Sau d6, mau duoc ly tim
& 5.000 rpm trong 15 phut dé loai bo xa phong
héa va pha nudc.

Khtr mau dugc thuc hién b?mg than hoat tinh
dang bot (dién tich bé mit BET > 800 m?/g, kich
thude hat < 63 um, ham lugng tro < 2%, Xilong).
Than hoat tinh c6 kha ning hip phu cac hop chat
tao mau nhur carotenoid, chlorophyll va san phim
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oxy héa thong qua twong tac bé mit (chu yéu la
luc Van der Waals). Qua trinh khir mau dugc
khao sat theo ba yéu t6: Ty 1& than hoat tinh
(0,5%, 1%, 1,5%, 2%, 2,5% w/w dau), thoi gian
(20, 25, 30 phut) va nhiét do (80, 90, 100°C). Khi
khao sat timg ycu t6, cac thong s6 con lai dugc ¢b
dinh ¢ tim. Hon hop dau - than dugc khudy & 200
rpm, sau d6 loc qua gidy loc Whatman No.1 dé
loai b than.

Cubi cung, dau sau khir mau duoc khir mui
bang phuong phap chung cat chan khong & 90°C
trong 45 phiit dudi dp suat < 5 kPa nham loai bo
céc hop chat d& bay hoi gay mui.

2.2.2. Phuong phap phan tich

Xac dinh chi s6 axit bang phwong phap chuan
d6 AOAC 940.28 [11]. Xac dinh chi sb peroxide
theo nghién ctru cua Nollet (2024) [12]. Phospho
dugc xac dinh bang phuong phiap do mau theo
nghién ctru cia Novo va cs (2008 [13].

- Hiéu suét thu hdi dau (%) duoc tinh theo
cong thirc:
i m 1
H(%) = — x 100
H’!c

Trong d6: m, 1a khéi luong dau thu dugc sau
ly tam (g); m, 1a khi lugng lipid tong trong nhan
hat géc ban dau (g), dugc xac dinh theo nghién
cuu cia Yusufva cs (2017) [14].

- Gia tri L* | a* , b* dugc ap dung theo
phuong phap do mau CIELAB va duoc xac dinh
bing may do mau (Minolta CR-400, Nhat Bén)
sir dung hé do mau L* (den - tring), a* (xanh luc
- do), b* (xanh duong - vang) (ISO 11664-
4:2008) [15].

- Chi s6 héa nau (BI) dugc tinh theo cong
thuce:

x—0.31
0,172

- Sai biét mau sic tong thé AE (ISO 11664-

6:2014) [16] duoc tinh theo cong thirc:

)?+ (4b)?

a+1,75.L

BI =
5.645. L+ a—3,012.b

x 100, x =

AE =/(AL")? + (4a’

2.3. Phwrong phap xir Iy so liéu

Trong nghiéq ctru’nlay, mdi thi nghiém dugc
lap lai it nhat 3 lan, két qua dufqg tinh trung binh
va trinh bay dudi dang + SD. So6 liu dugc phan
tich theo phuong sai ANOVA va so sanh su khac

biét dwa theo kiém dinh Tukey (p < 0,05). Cac ket
qua duoc tinh toan va xir Iy bang phan mém
Microsoft Excel 2019 va Minitab 20.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Xdc dinh thanh phin héa hoc ciia
nhan hat gic

Béng 1 cho thiy, d6 am trong nhan hat gic &
murc thap (5,95 £ 0,01%), tao diéu kién li twong
cho viéc bao quan nguyén liéu, han ché sy phat
trién cua vi sinh vat [10]. Ham luong lipid trong
nhan hat gic rat cao (49,60 + 0,49 g/100 g), cho
thdy ddy 1a ngudn cung cap lipid tiém nang. bac
biét, ham Iugng lipid trong nhan hat gac dat gia
tri rét cao (49,60 = 0,49 ¢/100 g), chiém gén mdt
ntra khéi luong kho cua nguyén liéu, cho thiy day
1a ngudn lipid doi dao c6 tiém ning khai thac &
quy mo cong nghi¢p. Bén canh do, ham lugng
protein dang ké (24,34 + 4,35 g/100 g) va tro
(2,21 + 0,03 /100 g), cho thdy bi nhan sau qua
trinh tach lipid van co gi4 tri dinh dudng, c6 thé
dugc xem xét tan dung lam nguyén liéu bé sung
trong thirc an chan nudi hodc cac san pham thuc
phiam gidu protein. Ngoai ra, nhan hat gic con
chta cac hop chat saponin triterpenoid
(momordica saponin I va II) va chat tc ché
protease c¢6 hoat tinh sinh hoc manh [7, 8]. Theo
Deng va cs (2025), ham lugng saponin trong ba
nhan hat gic sau tach lipid dao dong tir 50 - 70
mg aescin equivalent/g, cho thidy phan Ién
saponin tip trung & pha khong tan trong dau [7].
Qua trinh ép ¢ nhiét do cao két hop tinh sach
béng than hoat tinh duoc ky vong lam giam dang
ké du luong saponin trong pha dau do saponin c6
do phan cuc cao, it tan trong pha lipid [8]. Tuy
nhién, vi¢c dinh luwong truc tiép du lugng saponin
trong dau thanh pham chua duoc thuc hién trong
pham vi nghién ctru nay va can duogc bd sung
trong cac cong bd tiép theo [7].

Hién nay, nhan hat géc chu yéu bi loai bd
du6i dang phu phim trong qua trinh ché bién thit
qua va mang hat, din dén ling phi mot ngudn
lipid ¢6 gia tri. Do dd, viéc nghién ctru quy trinh
trich ly lipid tir nhén hat gac khoéng chi gop phan
nang cao gia tri kinh té ctia chudi ché bién gic
ma con huéng dén muc tiéu tan dung toan dién
phu phdm néng san, phu hop véi xu thé phat
trién bén vimg trong nganh cong nghiép thuc
pham Viét Nam.
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Bing 1. Thanh phin héa hoc ciia nhin hat gic

Tén .

STT | chitiey | Pon vitinh | Ham luong
1 | Poam % 5,95+0,01
2 Lipid g/100 g 49,60 + 0,49
3 Protein g/100 g 24,34 + 435
4 Tro g/100 g 2,21 +£0,03

3.2. Khao sat sy anh hwéng ctia nhiét do ép
dén hi¢u suit thu hdi va chét lwgng dau

Béng 2 cho thdy, nhiét 6 ép anh huong c6 y
nghia thong ké dbi véi hiéu sut thu hdi va chat
luong dau tho hat gac (p < 0,05). Hiéu suat thu hoi
dau tang dan khi nhiét 6 ép tang tir 110 - 150 °C,
dat gia tri cuc dai 89,43 + 0,95% tai 150°C, khac
biét c6 ¥ nghia théng ké so véi cac nghiém thirc
110°C va 130°C (p < 0,05). Khi tiép tuc nang nhiét

dd 1én 170°C, hiéu suét giam nhe con 88,13 +
0,75% nhung khong khac biét c6 y nghia so voi
nghiém thirc 150°C (p > 0,05). Xu hudéng nay phu
hop véi co ché giam d6 nhét dau khi ting nhiét
d6, giup dau thoat khoi cau tric t& bao dé dang
hon; tuy nhién, & nhiét d§ qua cao, hién tugng co
ctng, kho ba c6 thé can tré qua trinh tach dau
[17]. Ngoai cac chi ti€u hoa ly, nhiét d6 ép con
anh huong dén thanh phan hoat tinh sinh hoc cua
dau. Nghién ctru ctia Smiles va cs (1988) chi ra
rﬁng, nhiét do ép vuot 150°C lam gidm ham
lwong tocopherol va cac hop chat phenolic trong
dau hat [18], goi ¥ rang diéu kién 150°C xac dinh
trong nghién ctru ndy la diém can bang hop ly
giita hiéu suat thu h01 va bao toan chat lwong dau.
Céac nghién ctru tiép theo can phan tich thanh
phan axit béo va hop chat c6 hoat tinh sinh hoc dé
danh gia toan dién hon.

Bang 2. Anh hwéng ciia nhiét dd ép dén hiéu suit thu hdi va chit lwrong diu thd

Ché db tach dau | Hiéu suét thu hoi Chi sb axit Chi s6 peroxit
O (%) (mgKOH/g) (mEq/kg)
110 83,75 + 1,00° 0,29 + 0,02 6,33+ 0,19
130 86,46 + 1,07 0,29 + 0,02° 6,37 + 0,13
150 89,43 + 0,95° 0,29 + 0,02 526 +0,13°
170°C 88,13 £0,75% 0,31 +0,00° 5,85+0,13°

Ghi chii: S6 liéu trinh bay dudi dang trung binh + do léch chudn (SD), n = 3. Cac chir cai khac
nhau (a, b, ¢, d, e) trong cung mot cot thé hién sy khac biét co y nghia thong ké theo kiém dinh Tukey

(p < 0,05).

Vé chi tiéu chét lugng, chi s6 axit dao dong
trong khoang 0,29 - 0,31 mg/g va khoéng c6 su
khac biét c6 y nghia thong ké giita cac nghiém
thire (p > 0,05), cho thiy nhiét do ép trong pham
vi khio sat chua gdy thiy phan dang ké
triglyceride thanh axit béo tyr do. Chi sd peroxit
dat gia tri thip nhit tai 150°C (5,26 + 0,13
mEq/kg), khac biét c6 y nghia so vdi cac nghiém
thirc con lai (p < 0,05); & 110°C va 130°C, chi )
nay cao hon (6,33 va 6,37 mEq/kg), co thé do
thoi gian tiép xuc véi oxy kéo dai khi hiéu suit
tach dau thap, trong khi tai 170°C chi sb peroxide
tang trd lai (5,85 + 0,13 mEq/kg), phan anh muc
d6 oxy hoa lipid gia ting dudi tic dong truc tiép
cia nhiét d6 cao [19]. Can clr vao cac két qua
trén, nhiét do ép 150°C dugc lya chon la diéu
kién phu hop nham dam bao hiéu suit thu hdi cao

nhét, dong thoi duy tri chat lugng dau t6t nhat va
duoc gilr ¢ dinh cho cac thi nghiém tiép theo.

3.3. Khio sat Iya chon ché d9 khir keo
thich hop

3.3.1. Anh huong cia 1y I¢ axit citric dén hi¢u
suat khir phospho va hiéu suat thu hoi dau hat gac

Ham luong phospho téng trong dau thd sau
¢ép dat 316,76 mg/kg, phan anh su hién dién dang
ké ctua phospholipid khong thay hoa (non-
hydratable phosphohplds NHP) thu(‘)’ng ton tai
dudi dang phuc voi Ca®" va Mg®". Gia tri nay
nam trong khoang ciia dau hat huéng duong thd
(250 - 400 mg/kg) va thap hon dau dau nanh tho
(500 - 900 mg/kg) [20, 21], cho thdy tiém ning ap
dung hiéu qua qué trinh khir keo bang axit citric &
quy mo cong nghiép.
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Két qua & hinh 1 cho thiy, ty 1¢ axit citric ¢6
anh huong c6 y nghia thong ké dén ca hiéu suét
khtr phospho va hiéu suét thu hoi dau hat gic (p <
0,05). Hiéu suat khtr phospho ting dan khi ting ty
1¢ axit citric tir 0,1% 1én 0,3%, dat gia tri cao nhat
tai nong do 0,3% (97,74%), khac biét c6 y nghia
so voi cac nghiém thuc 0,1% (95,34%) va 0,2%
(96,59%). Piéu nay dugc giai thich boi kha ning
chelate héa cta axit citric d6i v6i cac ion kim loai
(Ca?*, Mg?*, Fe?*) lién két v6i phospholipid,
chuyén cac phospholipid khong hydrat héa thanh
dang hydrat hoa, tir d6 tdng cuong hiéu qua loai
bo phospho trong qué trinh khtr keo [18].

Nguoc lai, hiéu sudt thu hdi diu c6 xu huéng
giam dan khi ting ty 1¢ axit citric, tir 94,05%
(0,1%) xuéng con 92,61% (0,3%), véi su khac
biét c6 y nghia thong ké giita cac nghiém thirc.
Méi twong quan nghich giita hai chi tiéu nay c6
thé dwoc 1y giai boi sy hinh thanh cac phirc hop
keo (gum) trong qua trinh khtr phospho; khi hiéu
sut khir phospho cang cao, luong két tua keo tao
thanh cang 16n, kéo theo mot phan dau bi giir lai
trong pha keo va thét thoat trong qua trinh tach,
tir ¢6 1am giam hiéu suat thu hoi [22]. Tuy nhién,
mirc d6 giam hiéu suat thu hoi gitra cic nghiém
thirc 12 twong d6i nho (chénh léch 1,44% giita
0,1% va 0,3%), trong khi hi¢u suat khur phospho
duoc cai thién dang ké (tang 2,40%). Do do, ty 1
axit citric 0,3% duogc lua chon 1a diéu kién phu
hop cho qué trinh khir keo, nhim dam bao hiéu
suét loai bo phospholipid cao nhit ma khong gay
thit thoat dau qua muc, déng thoi phu hop voi
céc nghién ctru trude d6 [20]. Picu kién nay dugce
giit nguyén cho céc thi nghiém tiép theo.

3.3.2. Anh huong cua thoi gian khir keo dén
hiéu sudt khir phospho va hiéu sudt thu hoi dau

Két qua & hinh 2 cho théy, thoi gian khir keo
¢6 anh hudng 6 rét dén hiéu suat khir phospho va

hiéu suét thu héi dau cua dau hat gac. Khi kéo dai
thoi gian xir ly tir 5 - 15 phat, higu suat khir
phospho ting manh, tir 60,45 + 1,00% lén dén
93,52 + 0,80%. Su gia ting nay cho thiy qua
trinh thity phan va tach loai phospholipid dién ra
hiéu qua hon khi thoi gian tiép xuc giita tac nhan
khir gum va dau duoc kéo dai. Két qua tuong ty
dugc ghi nhdn trong mot s6 nghién ctru vé khir
gum bang axit citric [23]. Nghién ciu cuoa
Szydlowska-Czerniak va Laszewska (2017) [22];
Jiang va cs (2015) [24], khi danh gid qua trinh
khir keo bang axit ap dung cho dau hat cai va dau
dau nanh tho, d3 thu duoc két qua giam ham
luong phospholipid tir 5655 mg/kg xudng 268
mg/kg (hiéu suat khir phospho dat 95,26%) va tir
752 mg/kg xudng 32 mg/kg (hiéu suit khir
phospho dat 95,74%), tuong tmg. Hon nita, ham
luong phospho cu6i cung van trén 10 mg/kg, mirc
t6i da thuong duge coi 1a phu hop cho qua trinh
tinh ché vat 1y.

BmHiéu suat khir phospho (%) B Hiéu suat thu hdi (%)

100
90
80
70

60.45
60

50

Hiéu suat (%)

40
30
20
10

0
5 10 15

Thoi gian (phut)
Hinh 2. Anh hwéng ciia thoi gian khir gum dén
hiéu suét khir phospho va hiéu suat
thu hoi diu

Nguoc lai, hiéu suat thu hdi dau khong thay
d6i dang ké trong khoang thoi gian tir 5 - 10
phat, cho thdy luong dau mit mat trong giai
doan tach gum gan nhu khong bi anh huong &
cac thoi diém nay. Tuy nhién, khi ting thoi gian
khir keo 1én 15 phut, hiéu sudt thu héi co xu
huéng ting nhe, dat 93,02%. Diéu nay co thé
lién quan dén viéc gidm dd nhdt va cai thién kha
nang tach pha sau khi phospholipid duoc loai bo
nhiéu hon. Ngoai ra, khi ham lugng gum giam,
c4u trac hé nhi trong dau bi pha v&, giap dau dé
tach khoi pha gum hon trong qua trinh ly tam
hoic liang tach. Thoi gian khir keo thich hop
gitip han ché hién tuong gitr dau trong 16p gum
va giam ham 1uo*ng phospholipid con sot lai. Tuy
nhién, néu thoi gian xtr Iy kéo dai qua muc c6 thé
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lam gia tang hién twong nhii hoa va oxy hoa lipid,
dan dén nguy co thét thoat diu va anh huong bét
loi dén chat lwong san pham [23].

Tdng hop céc két qua cho thay, thoi gian khir
keo 15 phut vira dam bao hiéu suat khir phospho
cao, vua duy tri hiéu suét thu hdi dau tét. Do do,
thoi gian nay duoc Iya chon dé tién hanh cac thi
nghiém tiép theo.

3.3.3. Anh hwéng cia nhiét do dén quda trinh
khit keo

B Hiéu suat khir phospho (%) B Hiéu suat thu hoi (%)

98 a
97 96,53 a
95,65

70 80
Nhiét db (°C)

Hinh 3. Anh huéng cia nhiét do khir keo dén
hiéu suat khir phospho
va hiéu suit thu hoi cia diu

Két qua & hinh 3 cho thay, nhiét 46 xtr 1y co
anh huong déng ké dén hiéu suét khir phospho va
hiéu suat thu hoi dau cua dau hat gic (p < 0,05).
Khi tang nhiét do tir 60°C 1én 70°C, hiu suét khu
phospho tang 1o rét tir 91,38% Ién 96,53%, cho
thiy qué trinh hydrat hoa va tach phospholipid
dién ra hiéu qua hon & nhiét d6 cao hon. Tuy

nhién, khi tiép tuc ting nhiét d6 1én 80°C, hiéu
suat khir phospho giam nhe xuéng 95,65%. Mac
du vay, sy khéc bi¢t gitta hai mirc 70°C va 80°C
khong c6 ¥ nghia thong ké, cho thdy hiéu qua khir
phospho gan nhu twong duwong trong khoang
nhiét d6 nay. Nghién ctru ctia Liu va cs (2021) da
xéac dinh diéu kién khir keo dau Jatropha curcas
dat toi wu & nhiét do 65C. Sau qua trinh khtt keo,
ham lugng phospholipid ctia dau Jatropha curcas
da giam tir 1.200 ppm xudng con 60 ppm (twong
tmg v6i hiéu suat khir phospho dat 95%) [20].

Dbi voi hidu suét thu hdi dau, gia tri cao nhét
dat dugc 6 70°C. Khi tang nhiét d¢ 1én 80°C, hiéu
sut thu hoi giam dang ké, phan anh kha ning mat
mat ddu cao hon & nhiét d6 qua cao. Nguyén
nhan c6 thé do su ting cuong tuong tac gila dau
va pha gum hodc do sy bay hoi am qua nhanh,
lam giam hi€u qua tach pha [22].

Téng hop cac két qua cho thdy, 70°C 1a mirc
nhiét phit hop cho qua trinh khir keo dau hat gic,
vi vira dat hiéu suat khir phospho cao, vira duy tri
hiéu suat thu hdi dau ¢ mirc t6i da. Nhu vay, qua
trinh khtt keo dau hat géc dat hiéu qua tdt nhét
khi cac thong sé k¥ thuat duogc phu hop gom: Ty
1€ axit citric 0,3%, thoi gian phan tng 15 phut va
nhiét d 70°C.

3.4. Khao sat lya chon ché dd khir mau
thich hgp

34.1. A7n%z huong ciia ty 1é than hoat tinh dén
chat luong dau trong qua trinh khir mau

Bing 3. Anh hwéng ciia ty 1¢ than hoat tinh dén chit lwong diu trong qua trinh khir mau

i Chi sb . X n Sai biét mau
Ty 1€ « * « . Chi s0 nau L2 2
%) L a b peroxide héa (BI) sac tong thé
(PV) (AE)

0,5 [27,01+0,07°[-2,25+0,02°] 5,47 £0,03* | 8,44 +0,19° | 15,46 +0,15* | 1,28 +0,00°
1,0 [28,84+0,06°[-2,29 +0,02°] 5,05 +£0,03° | 8,99 +033" [ 12,61 +0,14°| 1,67 +0,05°
1,5 (29,09 +0,06%[-2,27 £0,02°[5,24 + 0,04>| 8,55+0,19" | 13,18 £0,18° | 2,11+ 0,06
2,0 [2881+0,07°(-2,21 +£0,02%] 4,62 +0,03°| 833 +0,00° | 11,08 +0,09°| 1,82 +0,06°
25 |28,46+0,06°-2,27+£0,02°(5,35+0,15"| 8,33 +0,00° | 14,03 +0,59° | 1,66 + 0,06°

Ghi chii: S6 liéu trinh bay dwdi dang trung binh £+ do léch chudn (SD), n=3. Cdc7 chit cai khac
nhau (a, b, ¢, d, e) trong cung mot cot thé hién sy khac biét co y nghia thong ké theo kiém dinh Tukey

(p < 0,05).

Két qua ¢ bang 3 cho thiy, ty 1¢ than hoat
tinh c6 anh huong dang ké dén céac chi tiéu mau
sdc va chat lwgng hoa hoc cua dau hat géc sau
qua trinh khir mau (p < 0,05). Khi tang ty I¢ than
hoat tinh tir 0,5% 1én 1,5%, gia tri d6 sang (L*)

tang tir 27,01 + 0,07 1én murc cyc dai 29,09 +
0,06, phan anh kha nang hap phu tot cac sac td va
tap chat gdy sam mau. Tuy nhién, khi tiép tuc
tang ty 1€ 1én 2,0% va 2,5%, gid tri L* c6 xu
huéng giam nhe, cho thiy viéc b sung qua nhiéu
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than hoat tinh c6 thé dan dén hap phu khong chon
loc, 1am mat di mot phan sic t6 ty nhién c6 loi
hodc gy bién d6i mau khong mong mudn [25].

Gia tri b* (d6 vang) giam manh va dat murc
thap nhét & ty 1& 2,0% (4,62 = 0,03), dong thoi chi
so BI - dai dién cho ham luong cac hop chat
polymer t6i mau ciing giam xudng mtre thap nhat
(11 08 + 0,09) ¢ ty 1& nay. Diéu nay chung to,

2,0% than hoat tinh c6 ty 1€ phu hop dé loai bo
cac tap chat gy duc va sdm mau, giip dau dat
mau sic trong sang va on dinh hon.

V& mat hoa hoc, chi s6 peroxide (PV) dat gia
tri thap nhat va 6n dinh nhat (8,33 = 0,00) khi ty
1¢ than hoat tinh tir 2,0% tr& 1én. Didu nay cho
thay, than hoat tinh khong chi dong vai tro hap
phu sdc to ma con .o kha nang loai bo cac san
pham oxy héa so cap, gop phan cai thién d6 bén
oxy hoa cua dau. Nhiéu nghién clu trude day
cling ghi nhan kha ning hép phu manh cic hop
chét oxy hoa cua than hoat tinh [26, 27].

Maic du ty 1€ 1,5% cho gia tri L* cao nhat,
nhung xét téng thé cac chi tiéu gbém: Chi sd néu
hoéa (BI) thip nhét, chi sb peroxide (PV) t6i
thiéu, b* giam manh va sai biét mau sic tong

thé (AE) 6n dinh, ty 18 2,0% duoc xem 1a phu
hop nhat cho qué trinh khr mau dau hat gac.
bay la murc can bang tot giita hiu qua héap phu
va viéc han ché t6i da sy mat mat cac thanh
phan c6 loi trong dau.

3.4.2. /fyh hwong cua thoi gian xur Iy than hoat
tinh den chat lwong dau trong qua trinh khir mau

Béng 4 cho théy, chi s sai 1éch mau AE dat
gia tri tvong d6i cao (3,34 = 0,02), cho thay sau
20 phut, than hoat tinh da loai bo tap sac t6 tot,
gitip dau c6 dién mao hoan toan méi va uu viét
hon so voi mau ban dau. Diu dat do sang (L*)
(30,00 £ 0,08) cao nhat tao cam giac trong subt
va bat mat. Cac chi sé mau sic (a*, b*) gitp dau
gilti dugc mau vang dac trung, khong bi xin sang
tong nau sdm nhu khi dé 1au.

Thoi gian khir mau 20 phat, chi sé peroxide
(PV) thap nhat 7,99. Gia tri chi s6 peroxide (PV)
tang khi kéo dai thoi gian khit mau 30 phut, cho
thdy dau bat ddu bi oxy hoa nhiét, lam giam gia
tri dinh dudng va thoi gian bao quan. Chi s nau
hoa (BI) 14,91 + 0,23 & mirc vira phai giup dau
tinh khiét hon.

Bang 4. Anh hwéng ciia thoi gian xir Iy than hoat tinh dén chit lwong dau
trong qua trinh khir mau

o Chi s0 . XA Sai biét mau

Thoi gian . Chi s0 nau L2 2

(phif) L* a* b* peroxide héa (BI) sdc tong the
p (PV) (AE)

20 30,00 + 0,08° | -2,65+0,04* | 6,04+0,07° | 7,99 +0,00° | 1491 +0,.23*[ 3,34 +0,02°

25 25,95+ 0,08 | -2,76 +0,03" | 4,35+ 0,06° | 8,33+0,00° | 9,61 +0,32° | 1,77 +0,09°

30 28,88 +£0,07° | -3,13+£0,04° | 7,58 +£0,09° | 8,78 0,18 [20,85+0,43" | 3,87 +0,08"

Ghi chii: 86 liéu trinh bay dudi dang trung binh + do léch chuan (SD), n = 3. Cac chir cai khac nhau
(a, b, c¢) trong cung mot cot thé hién sy khdc biét co y nghia thong ké theo kiém dinh Tukey (p < 0,05).

Dya trén phan tich va kiém dinh ¥ nghia
thdng ké cta Tukey (p <0 ,05), thot gian khir mau
20 phut dugc xac dinh 1a diém can bang t6t nhat
cho qua trinh. Tai thoi gian nay, qua trinh loai bo
céc hop chit gay nau hoa (chi s6 hoa nau BI thap
nhit) va duy tri su 611 dinh cta cdu trac dau (sai
biét mau sac tong thé AE thdp nhat) 1a phu hop
nhat. Viéc kéo dai thoi gian qua 25 - 30 phut
khong nhitng khong cai thién duoc chét luong
cam quan ma con gdy ra tac dung ngugce, thuc
day qua trinh oxy hoa nhiét va lam ting cac chi sb
mau tiéu cuec.

3.4.3. Anh huong cua nhiét dé xur ly than hoat
tinh dén chdt lwong dau trong qud trinh khir mau

34

Két qua & bang 5 cho thdy, nhiét do xu ly
than hoat tinh c6 anh huong dang ké dén cac chi
tiéu mau sic va chat luong hda hoc cua dau hat
gdc sau qua trinh khir mau (p < 0,05). Khi ting
nhié¢t d6 tir 80°C 1€n 100°C, gia tri do sang (L*)
tang tur 25,55 + 0,17 1én 28,57 £ 0,38, phan anh
kha ning hap phu sic t dugc cai thién rd rét.
Diéu nay c6 thé duoc giai thich boi viéc ting
nhiét o lam giam dg nhdt cua dau, tir d6 ting tde
dd khuéch tan cua cac phan t&r mau vao hé mao
quan cta than hoat tinh, gitip qué trinh hip phu
dién ra hiéu qua hon [28].

Gi4 tri chi s6 hoa nau (BI) - dai dién cho ham
lwong cac hop chat polymer t6i mau giam manh
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tr 16,82 Xuéng 13,18 khi nhiét d0 tang Ién
100°C. Pay la mirc thdp nhit trong cic nghiém
thirc, cho thay kha ning loai bo cac hop chat mau
dat hiéu qua t6t nhit & 100°C. Pong thoi, gia tri
b* giam xudng 5,35, cho thiy sic vang nau duoc

han ché dang ké, gitp dau c6 mau sang va tinh
khiét hon. Gia tri a* duy tri on dinh & tat ca cac
mirc nhiét, chimg té thanh phan mau d6 dic trung
ctia dau hat gic khong bi anh huong dang ké boi
nhiét d6 xtr 1y.

Bang 5. Anh hwéng ciia nhi¢t do xir Iy than hoat tinh dén chat lwgng dau
trong qua trinh khir mau

Nhiét do . . . Chi so Chisénau | S biétmau
°C) L a b peroxide héa (BI) sac tong thé
(PV) (AE)
80 25,55+0,17°| -2,51 £0,22*| 5,71 £0,20°| 7,99 +0,00* | 16,82 + 1,06* | 2,36 +0,19°
90 27,85 +0,28"| -2,55 £0,07*| 5,64 £ 0,29°] 8,11 +0,18" | 14,84 + 1,44™| 1,68 +0,16"
100 28,57 £0,38%| -2,56 +0,29* | 5,35+ 0,18 8,11 +£0,17* | 13,18 £0,73° | 1,92 +0,10°
Ghi chii: 86 lidu trinh bay dudi dang trung binh + do léch chudn (SD), n = 3. Cac chir cai khdc nhau

(a, b, ¢) trong ciing mot ot thé hién su khdc biét cé ¥ nghia thong ké theo kiém dinh Tukey (p < 0,05).

Mic du chi s6 AE tai 100°C cao hon so v&i
90°C, su cai thién tong thé vé do sang, d6 vang va
chi s6 hoa nau (BI) cho thay chat lugng mau sic
ctia dau dwoc nang cap 16 rét & mirc nhiét cao nhét.
Phan tich thong ké Tukey (p < 0,05) ciing khang
dinh sy khac biét c6 y nghia gitta cac mirc nhiét,
dac biét 1a giita 80°C va 100°C. Nhin chung, 100°C
duge xem la nhiét d6 phu hop cho qua trinh hoat
hoa than trong khir mau dau hat gac nho kha nang
cai thién dong thoi do sang, giam sac vang va loai
b6 hidu qua cac hop chit mau polymer.

4. KET LUAN

Nghién ctru cho thiy, phuong phap ép truc vit
két hop v6i quy trinh tinh sach gom khir keo va
khir mau la giai phap kha thi va hiéu qué trong
san xudt dau hat gic. Quy trinh nay khong chi
dam bao hiéu suit thu hdi diu cao ma con cai
thién rd rét cac chi tiéu hoa 1y va chét luong tong
thé cua san pham. Diéu kién ép tdi uu dugc xac
dinh ¢ 150°C va 12,5 rpm, cho hiéu suat thu hoi
dau cao ddng thoi duy tri tinh 6n dinh chat luong
dau. Trong giai doan tinh sach, khir keo bang axit
citric 0,3% & 70°C trong 15 phut dat hiéu qua loai
b6 phospho cao, trong khi khir mau bang 2% than
hoat tinh ¢ 100°C trong 20 phut gitp cai thién
dang ké do sang, giam sic vang va loai bo higu
qua cac hop chét tao mau, qua d6 nang cao do
tinh khiét va gia tri cam quan ctia dau.

Céc thong s6 cong nghe xac dinh dugc cung
cap co 8¢ khoa hoc cho viée mé rong quy mé san
xuat va khai thac hiéu qua ngudn nguyén liéu hat
gic. Cac nghién ctru tiép theo nén tap trung danh

gia thanh phan axit béo, tocopherol, du luong
saponin va d¢ 6n dinh oxy héa nhim hoan thién
co s& khoa hoc cho tng dung dau hat gic trong
linh vuc thuc phim va duoc pham.
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STUDY OF THE EXTRACTION AND PURIFICATION OF GAC FRUIT SEED OIL
(Momordica cochinchinensis Spreng.) USING THE SCREW PRESS METHOD

Nguyen Thi Ngoc Hoai', Nguyen Van Anh’,

Le Van Trien', Vo Thi Que Tran',Nguyen Thi Minh Thu',
Tran Thi Thuy Linh', Dang Thi Thuy Dung', Dang Thi To Uyen2
IFacully of Food Science & Technology, HCM University of Industry and Trade

’Nha T rang University

Abstract

Gac seeds (Momordica cochinchinensis Spreng.) are characterized by a high lipid content, containing
49.60 + 0.49 g of lipid per 100 g of seed kernel. This study investigated the effects of screw-pressing
conditions on oil recovery yield and the quality of gac seed oil. In addition, the factors influencing the
degumming and decolorization stages in the oil refining process were evaluated. The results indicated
that the optimal oil extraction conditions were obtained at 150°C with a screw speed of 12.5 rpm,
yielding an oil recovery of 89.43 £+ 0.95%, with acid value (AV) and peroxide value (PV) of 0.29 +
0.02 mg/g and 5.26 + 0.13 mEq/kg, respectively. During the degumming process, gum removal
efficiency and phosphorus reduction efficiency reached 94.70 = 0.25% and 96.53 + 0.19%,
respectively, under conditions of 0.3% citric acid at 70°C for 15 minutes. Subsequently, decolorization
using 2% activated carbon for 20 minutes at 100°C resulted in refined oil with color parameters of L*
= 28.57 £ 0.38, a* = —2.56 + 0.29, b* = 5.35 £ 0.18, along with a peroxide value of 8.11 + 0.17
mEq/kg, browning index (BI) of 13.18 + 0.73 and total color difference (AE) of 1.92 £+ 0.10. Overall,
this study established a processing and refining protocol for gac seed kernel oil using screw pressing
combined with degumming and decolorization. The findings provide a foundation for further
investigations into the bioactive properties, oxidative stability, and potential applications of the oil in

the food and pharmaceutical industries.

Keywords: Gac seeds, gac seed kernel oil, screw press, degumming, decolorization.
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