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Tom tat

Trong cam gao, chdt béo chiém khoang 15%, chira cac hop chat cé hoat tinh sinh hoc,
dién hinh la Oryzanol. Dau cdm diwege thu nhdn bang qud trinh trich ly va tinh ché héa hoc.
Tuy nhién, do ham lwong sap trong cam khd cao, chiém khoang 30% theo khéi hrong. Do
do, qua trinh xir Iy héa hoc tinh luyén dau cam thiong sir dung nhiéu héa chat, trong thoi
gian daiva & nhiét @6 cao. Két qua lam hao hut ham lwong Oryzanol, do dé dau cam thirong
phédm c6 ham hrong Oryzanol chi khoang 5000 ppm. Nghién ciku thwc hién qud trinh trich
Iy dau cam trong dé sdp dwoc xir y triede khi trich ly dau. Muc dich cia nghién ciru 1o dénh
gid viéc trich ly sap truée khi trich ly dau trong cdm cé tdc dung tang ham lwong Oryzanol
trong dau dong thoi giam viéc sir dung héa chat trong qud trinh tinh luyén dau cam. Két
qua nghién ciru thu nhdn dau cam trung hoa véi chi sé: Iod 92,6g Iod/100g, Peroxit 22,9
meq/kg, ham liwong axit béo tw do 24,4%, ham luong Oryzanol dat 12763 ppm, va khong
hinh thanh trans fat.

Tir khéa: Cam gao, dau cam gao, Oryzanol, trich Iy dau cdm gao, trans fat.

Study on wax separation in rice bran before oil extraction
in the production process of neutralized rice bran oil

Abstract

In rice bran, fat content estimated 15%, contains bioactive compounds, typically
Oryzanol. The rice bran oil produced by chemical refinering. However, due to wax content
in the bran, it can reached 30% w/w. Therefore, the refinering often using heavy chemicals,
in long time and high temperatures. This makes lossing of Oryzanol content in oil, therefore
bran oil has an Oryzanol content only about 5000 ppm. The research of rice bran oil
extraction and chemical refining of crude oil to neutralization, removalwax from rice brand
before oil extraction. The main purpose of researchs is to obtain neutral oil with stability
chemical indicators while increasing Oryzanol content which is the main antioxidant
characteristics of rice bran oil. The conclusions of rice bran oil neutralization IV is 92.6 g
iodine/ 100g, PV is 22.9 meq/ kg, FFA is 24.4 % and Oryzanol concentrations are reached
12,763 ppm, while not detecting trans fat in rice bran oil neutralization.

Keywords: Rice bran, rice bran oil, rice bran oil extraction, Oryzanol, trans fat.
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1. it van dé

Dau cam gao thudc nhom dau tinh
luyén, dugc chiét xuat va tinh luyén tir 16p
mang ngodi hat gao (ca&m gao). Dau cam
gao c0 mau vang nhat, khong mui, c6 vi
ngot nhe. Trong dau cidm gao c6 chua
38,4% oleic acid, 34,4% linoleic acid va
2,2% a-linolenic acid. Ngoai ra, cac acid
béo bio hoa cé trong dau cam gao d6 1a
2,9% acid stearic va 21,5% acid palmitic.
Pay 1a loai dau thuc vat tét cung cip cac
acid béo khong bdo hoa. Dau cam gao chi
chira mot lugng nho acid a-linolenic nhung
van du dé tdng hop cac acid béo khong bio
hoa khac nhu acid eicosapentaenoic (EPA)
va acid docosahexaenoic (DHA), ngoai ra
c6 céc thanh phan chong oxy héa trong dau
gao rit cao, dic biét 1a y — Oryzanol (Frank,
2005; B9 Cong thuong, 2019).

Cam gao c6 chira trung binh 15% déu,
vitamin va khoang chiém ty 1¢ nho nhung
thanh phan chat chdng oxy hoa rét cao, dic
biét la y — Oryzanol (Frank, 2005). Tuy
nhién, nhim dam bao chat luong cua dau,
trong qua trinh tinh luyén déu, cac acid béo
tu do, tap chat ran, phosphorus, sap, chat
mau va chat mui can duoc loai bo. Qua trinh
tinh luyén diu cam gao ludn anh huong cac
chi sé chét lugng va cac chat c6 hoat tinh
sinh hoc nhu Oryzanol ¢é thé bi hao hyt 83
+95% trong qua trinh trung hoa, dac biét 1a
vy — Oryzanol (Gopala va cong su, 2001;
Vanessa va cong su, 2008). Ngoai ra, trans
fat hinh thanh trong qua trinh trung hoa
(Van Hoed va cong su, 2006). Nhim cai
thién qua trinh tinh luyén dau cam, Sarode
va cong su (2011) thay thé acid trong qua
trinh xir 1y tap chat bang hdon hop nudc va
hexane nham lam giam luong acid st dung.
Mehran va cong su (2007) str dung enzyme
thay thé acid gitp giam ham luong
phosphorus va acid béo tu do. Gurrala va
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cong su (2008) su dung hoi nudc qué nhiét
dé giam lugng hoa chét sir dung trong qua
trinh trung hoa. De va Patel (2011) trung
hoa dau cam béng Ca(OH); & ap suét thap
va nhiét d6 cao cho san phdm dau cdm tinh
luyén c6 ham lugng acid béo tu do va céac
gbc tu do thap, mau dep, hiéu suit thu dau
trén 95%. Hanmoungjai va cong su (2001)
su dung enzyme trong qua trinh tinh luyén,
dau cam thu nhan co céc chi sé chat luong
tuong duong vdi dau tinh luyén hoa hoc,
nhung mau dau cam dam va ham luong
protein trong dau cao.

Sap trong cam chiém t&i 30% khdi
luong cam (Frank, 2005). Do do6, xu 1y sap
1a giai doan anh hudng manh nhat téi luong
dau cam thanh phém thu nhéan, ham luong
Oryzanol con lai trong dau tinh luyén va cac
chi s chét lugng dau bao gdm: Chi sd acid
béo tw do (FFA), chi s6 peroxit (PV), chi sé
iod (IV) va ham lugng trans fat hinh thanh.
Qua trinh xur 1y tap chat tho khong t6t, 1am
qua trinh tach sap khd hon, cang lam giam
lwong dau cam tinh luyén thu nhan. Viéc xir
Iy sap khong triét dé, chi véi khoang 0,2%
sap con du trong qué trinh tinh luyén c6 thé
lam hao hut 15,5 + 20% luong dau thanh
phiam (Arvind va cong su, 1988). Thong
thuong dé xur 1y sap trong diu cam gao, cac
nha may thuong st dung cac giai doan lam
lanh trong sudt quy trinh tinh ché. Do séap
c6 tinh hap phu nén qua trinh lam lanh khién
cac hat sap tang kich thudc, hép phu céc
hoat chit c6 hoat tinh sinh hoc trong cam,
tir d6 khién ham luong cac hoat chit nay
giam di, dién hinh 13 ham lwong Oryzanol
trong cam gao. Do dau c¢6 do nhét cao va
con ¢6 cac thanh phan phi dinh dudng, nén
sau giai doan tach sap la cac giai doan gia
nhiét va xir Iy héa hoc. Piéu niy lam ting
viéc hinh thanh trans fat va cang lam giam
cac chi s6 chat luong dau, dac biét 1a thanh
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phan Oryzanol.

Viéc nghién ctru trich ly sap trude trong
cam gao, trude khi trich ly dau, s& rat ngin
qué trinh 1am lanh tach sap, ddng thoi xem
xét kha nang thay thé hoan toan qua trinh
“tach sap trong tinh luyén dau” bing qua
trinh “trich ly sap trong cdm gao trudc khi
trich ly dau” bang n — Hexane. Trich ly sap
trong cam gao trudc khi trich ly dau, nham
taing hi¢u suit thu nhan dau tir cam gao,
giam murc d0 sir dung héa chét va thoi gian
tinh luyén dau cam, dau cam gao thu nhan
dugc ¢6 ham lugng Oryzanol cao hon va
khong hinh thanh trans fat trong dau cam
gao tinh luyén.

2. Vit liéu va phuwong phap

2.1. Nguyén vit liéu

Cam gao

Céam gao st dung la loai cam min da
tach trdu (cam y), thu mua tai cic co s& ché
bién gao & thanh phd Tan An tinh Long An
va huyén Cai Lay tinh Tién Giang. Cam sau
khi mua vé dugc bao quan & nhiét do phong,
tai noi thoang mat. Cam dugc su dung trong
nghién ciru ¢6 thoi han luu trix t6i da 1a 7
ngay, sau d6 cam dugc thay thé mai.

Héa chat: Hoa chat chinh st dung
trong nghién ctu bao goém: Acid
Phosphoric (H3POs), Xat (NaOH), Con
96%, n — Hexane, dugc mua tai Cong ty
Hoa chit Hoéa Nam. Cac héa chat déu co
chimg chi chat lugng do co quan quan 1y an
toan thuc pham cdp va dap ung yéu cau
trong nghién ctru.

Thiét bi: Cac thiét bi chinh st dung
trong nghién ctru bao gdm: May khudy tir
gia nhié¢t (IKA Works GmbH & Co. KG,
Puc), ti sdy dbi lvu tu nhién (Memmert,
Puc), may do quang phé UV — Vis
(Labomed, M¥), may so mau dau thuc vat
(Lovibond, UK), can siy 4m (Ohaus, M),
ti lanh (Toshiba, Nhat), gidy loc

(Whatman, Anh).

2.2. Quy trinh tinh luyén dau cim gao
voi qud trinh tdach sdp truoc

Céam gao dugc sang loc, loai bo tap chat
ran nhu: cat, vo trau, soi nho, ... tiép theo,
cam duoc ngam dé trich sap lan dau bang
con. Sau d6, cam duge sdy kho va tién hanh
trich ly 1ay dau cam tho bing n-Hexan.
Dung dich dau cam tho, sau khi trich ly
dugc loc chan khong trong diéu kién lanh
dé tach tap chét lan 2. K¢é tiép, st dung
H3PO4 dé tiép tuc khir cac thanh phan: Sap,
acid béo tu do, géc tu do, chdt mau va chét
mui. Sau khi xir Iy acid, dung dich ddu cam
thd dugc loc chan khong trong diéu kién
lanh dé loai bé cac tap ran va st dung NaOH
dé trung hoa acid du. Két thuc qua trinh
trung hoa tai thoi diém gidy quy doi mau
tim. Dung dich dau cam tho sau khi trung
hoa, tiép tuc loc chan khong trong diéu kién
lanh. Cubi cing, dung dich dau cam trung
hoa duoc hap cach thuy va loc chan khong
1an cudi dé thu nhan dau cam gao trung hoa.

2.3. Anh hwong cuaty 1¢ con, n(”}ng do
con va thoi gian trich ly dén lwong sdp
trich ly duoc trong cam

GoOm bén thi nghiém duoc b tri hoan
toan ngiu nhién mot yéu té vdi ba lan lap
lai: (1) Khao sat ty 1¢ nguyén li¢u va dung
moi 1an luot & cac ty 1€ 1:1, 1:2, 1:3, 1:4,
1:5, 1:6, 1:7. P con ¢d dinh & mic con
96% v/v, thoi gian ngdm c6 dinh & mirc 60
phut; (2) Khao sat ndng d6 con: Sau khi xac
dinh dugc ty 1€ cOn so v6i khoi luong cam
thich hop, tién hanh thi nghiém vdi céc
nong d6 con khac nhau: 0% (d6i chimg),
40%, 50%, 60%, 70%, 80%, 90% va 96 % .
Nong d6 con duge khao sat 1an lugt tir 96,
90, 80, 70, 60, 50 va 40% v/v. Trong diéu
kién cb dinh ty 1¢ cam/con duoc xac dinh,
thoi gian ngam cdn 1a 60 phat; (3) Sau khi
xac dinh duoc néng d6 con st dung khi trich
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ly sap. Tién hanh khao sat thoi gian trich ly
sap bang con dugc bd tri hoan toan ngiu
nhién mot yéu t, v6i thoi gian 0 phut (ddi
chung), 30, 60, 90 va 120 phut; (4) Tt cac
két qua vé ty 1é cam/con; ndng do con theo
(1) va (2) voi thoi gian ngam dugc xac dinh
theo (3). Tién thanh khao sat (13p lai), ty 1¢
sdp duogc tach so v4i cam nguyen liéu voi
cac ty 16 cam/dung moi, ndng do con va thoi
gian trich ly sép.

Dich thu nhan sau khi trich ly sap duogc
loc tach cam, gitt lanh trong ngdn mat tu
lanh thoi gian 24h. Sap ran dugc loc, can va
so sanh khdi lwong sap da tach duoc so véi
sép co trong cdm gao nguyén licu.

2.4. Khdo sat anh hwong cua thoi
gian sﬁ’y va nhiét dp siy dén dj dm cim

Qua trinh sdy 1a tach dung moi con sét
lai trong nguyén li¢u, dua cdm sau qua trinh
ngam cdn (60% am) vé am do phu hop cho
qué trinh trich ly vé lai gi tri ¢ am ban dau
va chuan bi mau cho qua trinh trich ly va
tinh ché dau. Muc dich cia viéc khao sat
nham tim anh hudng cua thoi gian sdy dén
ham am cia cdm nguyén liéu. Tién hanh
khao sat ¢ nhiét 6 100°C (Frank, 2005),
thoi gian sy cam 1 1h, 2h, 3h va 4h. Thi
nghi¢m duoc bd tri hoan toan ngau nhién
mot yéu t6 véi ba 1an 1ap lai. Cam sau sdy,
dugc dua vao binh hut am dé ngudi va tién
hanh do ham luong am.

2.5. Anh hwong ciia thoi gian trich ly
sdp trwoc trong cam toi qud trinh trich ly
dau cim gao tho

C6 2 yéu to anh hudng téi giai doan
trich ly bao gdm ty 1é n — Hexane sir dung
so v6i khéi lwong cam trich dau va thoi gian
trich ly dau trong cam. Ty 1& cam/ n —
Hexane qua nhiéu co thé gay ton that dung
moi, mic du co thé thu nhan duoc dau tir
cam nhiéu hon nhung nguogc lai qua trinh
tinh luyén vé sau s& rat kho khan trong viéc
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tach dau ra khoi dung méi, chon Ty 1€ cam/
n— Hexane la 1:3 (Sarode va cong sy, 2011,
Frank, 2005). Thi nghi¢ém khao sat thoi gian
trich ly dau dugc bd tri hoan toan ngiu
nhién mot yéu té, véi thoi gian 0 phut (dbi
chung), 15, 30, 60, 90 va 120 phut.

Dau cam tho thu nhan dugce loc, gitt
lanh trong ngan mat tu lanh thoi gian 24h.
Sau d6 dugc guri di phan tich ham lugng dau
tai “Trung tdm K§ thuat Tiéu chuin Do
ludng Chét lugng 3”.

2.6. Anh hwong ciia qud trinh trich ly
sdp trwdc trong cdm tdi qud trinh tinh
luyén dau cdm

2.6.1. Anh hwéng ciia qud trinh trich ly
sap truoc trong cam toi qua trinh xw ly tap
trong dau cam thé

Thi nghiém dugc b tri hoan toan ngiu
nhién mot yéu td vé6i ba lan lap lai. Ty 1€
H3PO; st dung so voi khéi lugng dau cam
tho duoc khao sat 1a 0 (di chtng), 5, 10,
15, va 20% v H3PO4/ v dau. Sau khi xéc
dinh dugc ty 1¢ H3;POq st dung trong xtr ly
tap dau tho. Thi nghiém khao sat thoi gian
xtr 1y tap dugc bé tri hoan toan ngiu nhién
mot yéu to, v6i thoi gian 0 phut (ddi chimg),
15, 30, 60, 90 va 120 phut.

Dau cam tho sau khi xtr 1y tap duoc loc,
gitt lanh trong ngén mat ta lanh thoi gian
24h. Tap ran duge can, so sanh khéi lugng
tap ran da xu 1y (Frank, 2005: 466).

2.6.2. Anh hwéng ciia qud trinh trich ly
sap truoc trong cam toi qud trinh trung hoa
dau cam thé

Thi nghiém dugc bd tri hoan toan ngiu
nhién mot yéu t& véi ba l1an lap lai. Ty 18
NaOH st dung cho t6i khi pH dau tho dat
7. Sau khi x4c dinh dugc ty 1€ NaOH su
dung, dau tho dugce loc loai tap, va hép cach
thity. Sau d6, dau tho trung hoa dugc loc
tinh va gitr lanh trong ngan mat ta lanh.

Dau cdm trung hoa thu nhan duoc
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phan tich ham luwong dau va céac chi sé chat
luong dau tai “Trung tdim K thuat Tiéu
chuan Do ludong Chat luong 3”.

2.7. Phén tich cdc chi sé chit lwong
diu

2.7.1. Ham heong dau

Xac dinh ham luong dau trong: Cam
nguyén liu, cam sau khi trich sap bang con,
cam sau khi sidy theo AOAC 991.36-
2010(a). Xac dinh ham lugng dau trong:
Dich trich sap bang con, dau thé va dau
trung hoa theo TCVN 6688-1:2007, TCVN
4331-2001.

Chi tiéu nay dugc xac dinh nham chuén
ho4 ham lugng dau thu nhén.

2.7.2. Chi s6 acid béo tir do (FFA)

Xac dinh ham luong acid béo tu do
trong dau cam trung hoa theo TCVN
6127:2010 (ISO 660:2009). Chi ti€u nay
danh gia chat lugng dau thd trung hoa dat
tiéu chuan dau cam.

2.7.3.Chi s6 lod (IV)

Xéc dinh chi s6 Tod dau cam trung hoa
theo TCVN 6122:2010. Chi ti€u nay danh
gi4 chét luong dau tho trung hoa dat tidu
chuan dau cam.

2.7.4. Chi 56 peroxit (PV)

Xac dinh chi s6 peroxit diu cam trung
hoa theo TCVN 6121:2010 (ISO 3960:2007).

Chi tiéu nay danh gi4 chat lugng dau th trung
hoa dat tiéu chuan dau c4m.

2.7.5. Ham luong Oryzanol

Xac dinh ham luong Oryzanol trong
dau cam trung hoa theo TCVN 7597:2013.
Chi ti€u nay duoc xac dinh nham chuén hoé
ham lugng Oryzanol thu nhan.

2.7.6. Chi 56 tran — fats

Xéc dinh chi s tran — fats trong dau cam
trung hoa theo AOAC 996.06. Chi tiéu nay
dugc xac dinh nham danh gia qua trinh trich
ly va tinh luyén diu cam dat chat lugng dau
thuc vat st dung trong thuc phém.

3. Két qua va thao luin

3.1. Anh huong qui trinh tich sdp
trong cim tdi qud trinh trich ly dau trong
cim

Giai doan trich ly sap trong cam bang
cach ngadm cam trong c6n, nham muc dich
tach sap trong cam, rtra sach cac tap can vo
co con sot lai trong qua trinh sang loc so bd,
ddng thoi vo hidu cac hoat dong vi sinh vat
va cac loai bg, mot va sinh vat nho trong
cam. Ba yéu t6 anh hudng t6i giai doan
ngam con: Nong d6 con, ty 1& cam/con va
thoi gian ngdm. Céac két qua cua, ty 18
cam/con, Nong do con va thoi gian ngam
dugc trinh bay ¢ cac Hinh 1, Hinh 2 va Hinh
3 dudi day:
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Hinh 1. Lugng sap thu dugc theo ty 1€ cdm (nguyén liu/ dung moi)

O mure 1:2 ¢dn 96% chi di dé thim udt
mau, khong tién hanh léng loc duogc. Tu
muc 1:3 dén muc 1:7, luong sap thu dugc
trung binh khoang 60% so véi ham lugng
sap tong ban du trong cam nguyén liéu.
Tuy nhién, & muac 1:3 va 1:4, hén hop nam

& trang thai paste, rat kho ling loc. Trong
khi ¢ muc 1:6, 1:7 thi lugng dung moi qua
nhiéu, gay kho khan cho qu4 trinh ling va
loc (Hinh 1). Ty 1é cam/con thich hop 14 1:5
dugc chon cho thi nghiém ké tiép.

70% 0
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& 50% 442% | e
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w
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Hinh 2. Lugng sap thu dugc theo néng do con
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Luong sap thu dugc cao nhat & ndong do
con 96% 1 61,2% so vé6i lugng sap ban dau,
tuy nhién & murc thap hon tir 70% v/v dén
90% v/v, luong sdp thu dugc trung binh
khoang 56,8% so véi tong luong sap ban
dau do duoc. Luogng sap tach dugc & nong

d6 con 70% it hon 73 % so véi luong sap
tach duoc ¢ ndng do con 96 % nhung luong
dung moi tiéu tbn thi it hon 26% (Hinh 2).
Vi vay, néng dd con thich hop cho qua trinh
tach sap la 70% dugc chon cho thi nghiém
tiép theo.
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g 0% i T
o R [l
e 50% L L
g e g
s 40% KRR R
< NS ST
£ 30% 26.4% s e
\(§ —I- EDEIEIEN SRS
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Hinh 3. Lugng sap thu dugc theo thoi gian ngdm

O mure 15 phat, lwong sap thu dugc rat
nhé dudi 5%. Lugng sdp thu dugc & cac
mdc thoi gian tir 1 gio dén 3 gio trung binh
khoang 75% so v&i ham luong sép tong
(Hinh 3). Két qua cho thdy khi ting thoi
gian ngam con 1én gap 3 lan thi hiéu suat
tach sap chi tang 1én 5,2 % so vdi sap tong
nhung lai khién mAu bi bién tinh, x4y ra cac
phan Gng sinh mui. Vi vay, chon thoi gian
ngam thich hop 1a 1 gio cho céc thi nghiém.
Giita nong d6 con va ty 18 cam/con, ludn cd
mdi twong quan v6i nhau. Do d6, khao sat
& cac ndng do khac nhau véi ty 16 cam/con
tir 1:1 dén 1:5, thoi gian ngam cbn ¢b dinh
1a 1 gid. Nham tim duoc cac gia tri phu hop
nhét cho hai théng sb voi kha nang tach sap
1a cao nhat. Nong d6 con cang cao, kha nang

hoa tan giita sap va con cang tdt, lugng sap
tach dugc ¢6 nhiéu hon. Ty 1é con/cam cang
16n thi d6 hoa tan ciia con 1én cam ciing t6t
hon, lwong sap tach dugc ciing nhiéu hon.
Nhu vdy, con c¢6 nong do cang cao thi do
hoa tan cang tot. Va ty 1é con st dung cang
nhiéu so véi cam thi d6 hoa tan cua con véi
cam ciing tot hon. Mt khac, khi lugng cam
can xu 1y cang nhiéu thi ciing cAn mot ty 16
dung moi t6i thiéu dé hoa tan. Nhu vay, thay
vi str dung con nguyén chét hay con c¢6 nong
d06 cao, co thé thay thé bang viéc tang luong
con str dung nhung & ndng d6 thdp hon muc
d6 hoa tan 1a tuong duong, didu nay giup
tiét kiém luong dung moi sir dung. Két qua
thi nghiém dugc trinh bay ¢ Hinh 4.

139




$O 7 (5) 2021

TAP CHi KHOA HQC PAI HOC VAN HIEN

Ty 1€ cam / Ethanol —_—1:] =eee- 12 —13 ==-- 1:4  eeeeeees 1:5
90% Ty 1€ tach sap, % so 75 6%
r: , A LN 0
g0, | VOl cam nguyén ligu 759 77. 20% —\76 80%\ /
70% 71. 30% ..................... 4 =
o | 74.29%
61.80% .+ 54.8% °
60% o L -
S0 47.80% . 46 8%, .- e 6170%
s - T 5120%
° +32.8% .*° .60°
20805 328% 45.60%
0% 1 ave “ 32.50%
P 0, y” .
0 2lak 32.80% , ’ 57.80%  29-10%
17.60% ’ 22.30%
0% 11.70% -
0% 5.20% 4.80%
40 50 60 70 80 90 96
Nong d6 Ethanol, % v/v

Hinh 4. Két qua qua trinh tach sap trong cam gao vdi ty 1¢ cam/con
va nong do con khac nhau

Két qua, & mirc ty 18 cam/con 14 1:5 cho
két qua tach sap hiéu qua hon hin cac muc
ty 1€ con lai (Hinh 4). Tai muc ty 1€ cam/codn
la 1:5, luong sap tach dugc ¢ muc con
nguyén chat 96% nhiéu hon muc con 70%
la 13% nhung luong dung moi su’ dung 1a1
nhiéu hon 26% so v&i mic nong do con

70% v/v. Do d6, cac thong sb trong qua
trinh ngdm cdn: ndng d6 70%, ty 16 cam/con
la 1:5, thoi gian ngdm 60 phut cho kha nang
tach sap tot. Két qua phu hop véi muc tiéu
giai doan ngdm con 13 sir dung ndng do thap
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nhit, thoi gian ngdm ngan nhét va lugng
dung méi sir dung it nhét véi lugng sap tach
dugc 1a nhiéu nhét,

3.2. Khdao sdat danh hwong cua thoi
gian sdy va nhiét dp sdy dén dp am cam.

Cam duoc sdy kho sau khi trich con
nhim muc dich loai bo dung moi, phuc hdi
ham 4m ban diu chuin bi cho giai doan
trich ly dau, vo hoat enzyme lipase, vi sinh
vat va cac tdc nhan sinh hoc giy ton thit
ham luwong dau trong cam va tao ciu tric
cam thuén 1oi cho viéc trich ly dau.
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Hinh 5. Két qua qua trinh séy cam sau khi trich sap
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1 2 3

Hinh 6. Két qua qua trinh trich ly dau trong cam gao

Két qua nghién ctru cho thay, diéu kién
cho giai doan sdy cam la thoi gian 2 gio &
nhiét d6 100°C cho d6 4m cam sau khi siy
1a 8,3%. Chon 4m d6 cua cam 1a 8,3% sau
khi sdy ¢ 100°C trong 2 gid cho thi nghiém
trich ly.

3.3. Anh hwong ciia qud trinh trich
ly sdp trudc trong cam téi qud trinh trich
ly ddau cdm gao tho

Giai doan trich ly nham muc dich thu
nhan dau cam. Thoi gian trich ly cang dai,
dau trong dung mai c6 thé bi bién tinh do
cac tac nhan Oxy tir mdi trudng ¢ thé lam
hu hong chat lugng dau cam. Két qua thi
nghiém trich ly dau trong cam (Hinh 6) cho

thdy ty 1& cam/n — Hexane 1a 1:3 va thoi gian
trich ly trong tir 2 t6i 3 gio cho ty 1€ thu nhan
dau cam cao.

Két qua phan tich ham luwong dau ban
dau trong cam khoang 15g dau/100g cam
nguyén liéu, ty 1& 15% v/w. Piéu nay cho
thdy qua trinh trichly sap trudc khong anh
huéng téi ham luong dau ban dau trong cam.
Do d6, qua trinh trich ly sap trudc cho ham
luong dau thu nhan twong duong véi qua
trinh san xuat dau cam thong thuong (Frank,
2005: 466). Dong thoi cho thiy, qua trinh xtr
Iy sy cam sau khi trich sap vé6i cac thong sb
két qua ciia nghién ctru hoan toan khong anh
huong téi ham luong dau trong cam.
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3.4. Anh hwong ciia qud trinh trich
ly sdp truoc trong cam toi qua trinh tinh
luyén dau cdm

3.4.1. Anh hwoéng cia qud trinh trich ly
sap truoc trong cam toi qua trinh xu ly tap
trong dau cam thé

Trong cam bao gdm hai nhom céc chat
c6 thanh phan hoéa hoc gbc carbohydrate va
lipid. Nhom chat c6 gbc carbohydrate bao
gém: mau, mui, va cac chét co géc tinh bot
phirc. Nhom chét c6 gdce lipid bao gdm: sap,
acid béo tap, acid béo géc tu do, cac géc tw
do. Ngoai ra con nhém cac chit hoa hoc
thanh phan phy tan trong lipid. Theo TCVN
7597:2013, dau cam tinh luyén chi bao gdm
thanh phan dau thuc vat va cac chat c6 hoat
tinh sinh hoc tan trong lipid. Qua trinh tinh
luyén dau sau trich ly nham muc dich loai
bé nhom cac chat carbohydrate va lipid
khong cé gia tri trong thuc phdm bang acid
phosphoric.

Giai doan xu ly acid bi anh hudéng bdi
hai yéu t6 1a ty 1¢ acid sir dung trén lugng
dau tho va thoi gian xtr Iy acid. Ham luong
acid str dung qué nhiéu tuy c6 kha nang khir
triét dé cac thanh phan héa hoc khong co gia
tri dinh dudng trong dau, nhung lam ting
ham lugng céc acid béo ty do vi acid
phosphoric 14 acid manh s& cit cac acid béo
trong phan tu lipid, tao FFA. Tuong tu nhu
vdy, thoi gian xir 1y néu qua dai cang lam
ham lugng FFA trong dau thd ting manh.
Ham lugng FFA ting, sé day nhanh qua
trinh tu Oxh dau vé sau, gay hu hong dau.
Néu FFA tang qué nhiéu, diu tho s& khong
dat chi tiéu chat luong vé ham lugng FFA
trong dau cam (TCVN 7597:2013). Két qua
thi nghiém qua trinh xtr 1y acid 1a thoi gian
30 phut vdi ty 18 acid phosphoric so véi dau
1a 10% v/v.

6 - Luong chét rén tap léng duoc, g -
| 47 -
> 4—]-3 :.:I:.: IR
4 - =
3 -
2 -
1 -
0
0 % v HyPO, / v ddu
(1]
0 5 10 15 20 s

Hinh 7. Két qua qua trinh xit ly tap tho trong dau cam

3.4.2. Anh hiomg cia qud trinh trich ly
sap trudc trong cam toi qud trinh trung hoa
ddu cam thé

Giai doan trung hoa nhim trung hoa
luong acid con du trong giai doan tinh
luyén. Giai doan trung hoa sir dung NaOH,
diém dimg khi pH cta dung dich ddu cam 1a
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7 va xuét hién tia tring. Dich trich duoc lam
lanh ngay trong ngan da tu lanh, sau do dugc
ling, loc va tach can. Sau dé, dich trich dugc
hap cach thuy thu diu trung hoa. Muc tiéu
giai doan nay 1a san pham dau trung hoa ¢
cac dac tinh phu hop tiéu chuén chét luong
dau thuc vat, tri s6 ham luong Oryzanol cao



TAP CHi KHOA HQC PAI HOC VAN HIEN

$O 7 (5) 2021

nhit c6 thé, dong thoi giam dén murc thap
nhat c6 thé viéc hinh thanh trans fat trong
san pham dau trung hoa.

Két qua kiém nghiém thanh pham dau
cam trung hoa c6 tri s6 Iod 92,6 g Iod/100g,
Peroxyt 22.9 meq/kg, ham lugng axit béo tu
do 24,4%, ham lugng Oryzanol dat 12763
ppm, trong khi khong phat hi¢n sy hinh
thanh trans fat.

Ham lugng dau cdam gao trung hoa thu
nhan dugc trong nghién ctru dat khoang 40g
dau/300g cam nguyén lidu, ty 1& 13% v/w,
v&i cac chi s6 IV, PV va FFA va khong hinh
thanh tran fats, hoan toan phu hgp va dat
titu chuan dau thuc vat theo TCVN
7597:2013. Ham lugng Oryzanol thu nhan
dugc trong nghién cuu theo quy trinh co
trich sap trude dat 12763 ppm. Két qua nay
cao gap doi cac loai dau cam thong thuong
trén thi truong c6 ham lugng Oryzanol chi
khoang 5000 ppm va phu hgp véi nghién
ctru cua Gopala va cong su (2001: 127),
Vanessa va cong su (2008: 1013), theo do
83 + 95% Oryzanol bi hao hut trong qua
trinh trung hoa, vi vy ham lugng Oryzanol
trong dau cam theo quy trinh tinh luyén
thong thuong s& khong cao bang quy trinh
tach sap trudc. Vi ty 18 thu nhan dau trong
cam dat trén 95%, cho thdy quaé trinh trich
ly sép trude cho ty 1€ thu nhan twong duong
qué trinh trich ly dau cdm thong thuong
(Frank, 2005: 466). Ty 1¢ du thu nhén cao
con cho thay thong sé xir 1y acid trong dau
cam co6 tach sap cho hiéu qua tuong duong
qua trinh thong thuong (Van Hoed va cong
su, 2006: 315; Vanessa va cong su, 2008:
1013). Tach riéng qua trinh xu 1y acid va
qué trinh trung hoa phu hop vdi cac két qua
nghién ctru cua Arvind va cdng su, (1988),
De va cong sy (1998; 2011).

3.5. Quy trinh tinh luyén diu cim gao
tach sdp triwde khi trich ly dau trong cdm

Céam dang hat nhung kich thudc hat
cam rat nho, duong kinh dudi 1mm, gan
nhu dang bot min va cam gao ¢6 ham lugng
dau thap hon so véi cac loai nguyén liéu
khac. Sap trong cam gao vira 1a gbc lipid
vira ton tai bén ngoai té bao hat cam chiém
t6i 30% khéi lugng (Frank, 2005). Do do,
xir ly sap 1a giai doan anh huong I6n nhat
t6i chét luong dau cam gao thu nhén, ham
lwong Oryzanol con lai trong dau cam gao
tinh luyén va cac chi sé chat luong dau bao
g@)m: FFA, PV, IV va ham lugng trans fat
hinh thanh. Mat khac, ham lugng lipid thu
dugc tuy rat cao nhung ham luong dau thuc
vat thu nhan 1 thip. Do ham luong lipid cao
nén n — Hexane can st dung nhiéu, qua trinh
tinh luyén rat khé khan khi xir ly luong
dung moi su dung va lugng séap tap trong
déu tho.

Qua trinh xu ly sép trude khi trich ly
dau trong cam da lam giam ham lugng sap
ban dau trong nguyén liéu, tir d6 giup giam
viéc st dung dung moi, giam nhe viéc st
dung hoa chit trong qua trinh tinh luyén va
giam cac yéu t6 k§ thuat tinh luyén ¢ day 1a
thoi gian, nhiét d6 va ndng d6 dung méi sir
dung. Ham luong sap gidm con gidp tang
hiéu suét thu nhan dau tir qua trinh trich ly.
Pong thoi, qua trinh xir 1y sap trong cam
con tic dong dén cdu triic hat cam, gitip ting
hiéu sut trich ly dau trong cam. Pac biét,
ham luong Oryzanol cao hon nhiéu so véi
dau cam thong thuong va khong hinh thanh
trans fat trong diu cam gao tinh luyén.

T cac két qua nghién ctru trén, quy
trinh tinh luyén dau cam trong d6 sap duoc
trich ly trude khi trich dau trong cam duoc
dé xuat trong Hinh 8:
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Cam
20

Dau cam gao trung hoa

Hinh 8. Quy trinh “trich ly sap trudc” khi trich ly diu cam gao trung hoa

4. Két luan

San phém diu cam tinh luyén thu nhan
co tri s6 Tod 92.6 g Iod/100g, Peroxyt 22.9
meq/kg, ham lugng axit béo tu do 24,4% dat
chi tiéu TCVN 7597:2013 vé cac tiéu chi hoa
hoc cuia diu cam gao. Ham luong Oryzanol
dat 12763 ppm, cao hon mdt s6 loai ddu cam
trén thi truong voi ham luong Oryzanol chi
khoang 5000 ppm. San pham dau trung hoa
khong c6 su hinh thanh tran fat.
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Mot s6 han ché trong qua trinh trich ly
va tinh luyén dau cam van ton dong va chua
duoc xur 1y triét dé, cu thé:

Qua trinh tinh luyén dau cam van chua
duogce toi uu hoa. Pay 13 hudéng nghién ciru
nén duge bd sung, hoan thién trong tuong
lai. Quy trinh tinh luyén dau tir cam duoc
thuc hi¢n hoan toan theo quy trinh hoa hoc,
chua c6 ung dung cac quy trinh sinh hoc, vi
du nhu st dung enzyme trong qua trinh xu
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ly tap tho va sép. By 1a huéng nghién ctru
nén dugc bo sung hoan thién trong tuong lai.
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