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TOM TAT

Anh hudng cua diéu kién chung siy trong qué trinh khai thac dau d4u phong trén thiét b
ép nhiét dugc khao sat bang phuong phap quy hoach yéu t6 timg phan. Cac yéu t6 duoc khao
sat la nhiét d chung 90 - 100 °C, thoi gian chung 40 - 50 phut, nhiét d6 sdy 100 - 110 °C, thoi
gian say 30 - 40 phiit, ham muc tiéu 1a ham luong dau con lai trong banh dau (%). Diéu kién
chung sy t6i wu dugc xac dinh bang phuong phap leo dbc. Két qua thuc nghiém cho thay
nhiét d6 chung khong c6 anh huong dén hiéu qua khai thac dau, ham muc tiéu dat nho nhat
(3,17%) sau 4 budc leo déc tai thoi gian chung 39 phut, nhiét do say 102 °C, thoi gian sdy
50 phut, cac chi sO chat luong cua dau thé déu phu hop véi tiéu chuan. Diéu kién tdi uu dugc
kiém tra lai trén 20 nhém miu va dugc danh gia tinh 6n dinh bang biéu d6 Shewhart dira trén
két qua do ham muc tiéu. Két qua phén tich trén biéu do Shewhart cho thdy gia trj ham luong
dau trung binh trong banh dau (3, 049%) twong duong voi gia tri t6i uru xac dinh bang phuong
phép leo dbc (3,17%). Ca 20 nhém méu cting ndm trong gidi han kiém soét tinh 6n dinh.

Tir khoa: Chung sdy, dau dau phong, biéu dd Shewhart, ép nhiét, khai thac dau, phuong phép
leo doc.

1. MO PAU

Dau phong 14 nguyén liu khai thac dau phd bién & cac nudc nhiét d6i, chira 40 - 50% chat
béo [1]. Ngoai chirc nang dung dé chién, dau dau phong con 1a ngudn cung cap nang lugng, axit
béo thiét yéu va chat chong oxy hoa tur nhién. Theo tai liéu cua Vién Dinh dudng, dau dau phong
chira 35,4% axit béo khong no nhiéu ndi doi [1], chat chéng oxy héa ty nhién chu yéu la
tocopherols voi ham lwong dao dong trong khoang 130 - 1300 ppm tity theo gidng [2].

Do dau phong chira trén 20% chét béo nén phuong phap ¢p co hoc thuong dugc dung de
khai thac dau dau phong [3]. Trong do, thiét bi ép thiy luc chi yéu sir dung & quy moé san Xuét
nho, may ép vit dugce sir dung phd bién hon & quy mé cong nghiép nhd c6 ning suat cao [4].

Dé nang cao hiéu qua khai thac, nguyén liéu thuong duge tién xir 1y trude khi ép. Hién
nay, ngoai phuong phap truyén thng 1a xtr 1y nhiét, mot s6 nha nghién ciru da thir nghiém img
dung cac phuong phap méi nhu xir 1y bang enzyme [5], xir Iy bang séng siéu am [6]. Két qua
cho thiy cac phuong phap méi nay ning cao hiéu quéa khai thac rd rét. Tuy nhién, kha ning ap
dung cac k¥ thudt trén vao quy mé san xuit cong nghiép con gi6i han do chi phi cao.

O phuong phéap xir 1y nhiét, c6 3 k¥ thuat dugc dp dung la chung sy, vi song va hong
ngoai; trong dé, chung sdy duoc ap dung rong rii & quy md cong nghiép, k¥ thuit con lai
méi duoc thir nghiém & quy md phong thi nghiém [7]. Khi chung sdy, du tién nguyén liéu
dugc xur ly véi nhiét va am (nhiét do 85 - 100 °C, d6 am nguyén liéu 8 - 15%), sau do duogc
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séy kho (nhiét d 100 - 120 °C) dén do am thich hop [2-4, 7, 8]. Dudi tac dung cia nhiét va
do a am 0 nguyén liéu xdy ra cac bién d6i manh mé& vé hoa 1y va hoa sinh [3]. Khong chi nang
cao vé ning suit, chung sy con gitp lam giam luong tap chat di tir nguyén liéu vao dau tho,

tir d6 giup thudn lgi cho cac cdng doan tinh luyén vé sau [9].

O nghién ctru nay, anh hudng cua diéu kién chung sdy duoc khao sat trén dbi tuong
nguyén liéu la dau phong nhan. Muyc tiéu cia nghién ctru 13 t6i wu hoa diéu kién chung siy
dé hiéu qua thu hoi dau dat cao nhat. Ngoai ra, chat luong ciia dau tho ciing duge danh gia
dua trén chi tidu chét lwong cua dau tho 13 chi sb axit (AV) va chi s6 peroxide (PV). Theo
do6, didu kién chung siy bao gdm nhiét do chung, thoi gian chung, nhiét do sdy, thoi gian
sdy, hiéu qua thu hoi dau dugc danh gia qua ham luong dau trong banh dau. Ham luong dau

con trong banh dau cang thip thi higu suat khai thac cang cao.

2. VAT LIEU VA PHUONG PHAP

2.1. Vit liéu va thiét bi

2.1.1. Vat liéu

Dau phong nhan (4rachis hypogaea L): loai 200-220 hat/100 g, d6 am tdi da 8,5%, tap

chat téi da 1%, hat khong hoan chinh t6i da 3%.
Céc loai hoa chat ding trong phén tich do cong ty Xilong (Trung Qudc) san xuat.
2.1.2. Hé thong thiét bi khai théc dau
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Chu thich:

. Mang clura
. Bomn 1y tam
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1. Méy nghién bua

. Nbi clumg say hai ting
. May ép true vit

. Bon cluta dau

Kkhid diu

. Bdn nude cap

Hinh 1. So b thiét bi cia hé théng ép nhiét tir nguyén liéu ddu phong nhén

So dd nguyén 1y hé thong ¢p nhiét dugce trinh bay ¢ Hinh 1. Cac may chinh trong h¢
thong bao gdbm: may nghién bua, ndi chung sdy 2 ting va may ép truc vit. Thong s6 k¥ thuat

cac thiét bi dugc trinh bay trong Bang 1.

Bdng 1. Thong s6 ky thuat cac thiét bi trong hé thong ép nhiét

May nghién bua

Noi chung sy

May ép truc vit

Cong suat: 3 HP (2,24 kW);
Luéi: 3 mesh (6,73 mm); 4 bua
Tan s6 quay: 3000 vong/phiit
Kich thude 1ong: 148 x 40 mm
Ban kinh dau mut bua: 66 mm

Sb tang: 2
Ning sut: 3 kg/mé

Dbt nong bang dau truyén nhiét;
dién trd cong suat 2 kW

Van tdc truc: 25 vong/phit

Ning suét: 2-10 kg/h
Cong suat: 2 kW
Van téc truc: 50 vong/phut
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Nguyén 1y hoat dong ctia hé théng ép nhiét cho mot mé 2 kg dau phong nhén theo trinh
tu sau: (1) nghién: nguyén liéu s€ dugc nghién nho trong thoi gian 15 phat, luong bot qua
rdy co duong kinh 16 1,25 mm dat trén 80%; (2) chung: hat sau khi dugc nghlen s€ dugc van
chuyén 1én ndi (tang) chung. O day, bot dugc xir Iy nhiét am theo yéu ciu cua qua trinh
chung. Cu thé: lugng nude 300 mL nude/2 kg bot, khuay 5-6 vong/phat. Nhiét d6 va thoi
gian chung dugc didu chinh theo ké hoach thuc nghiém; (3) say: sau thoi gian chung, bot
dugc chuyén xudng ndi sdy (tang sdy), & tAng nay bot dugc tiép tuc gia nhiét va khudy
(khudy 5-6 vong/phut) dé giam am. Nhiét do va thoi gian say dugc diéu chinh theo ké hoach
thyc nghiém; (4) ép vit: sau chung sdy, bot duoc chuyén xuéng may ép vit dé tach dau trong
nguyén liéu. Thoi gian ép 30 phat/2 kg nguyén liéu, do day ba ép 0,2 - 0,5 mm.

2.2. Phuong phap mé hinh héa va t6i wu héa diéu kién chung siy

2.2.1. M6 hinh hoa

Quad trinh chung séy dugc mo hinh hoa véi 4 yéu té anh huong duoc khao sat: nhiét do
chung (X, °C), thoi gian chung (X, phut), nhiét do sy (X3, °C), thoi gian sdy (X4, phut).
Ham muc tiéu (Y, %w/w) 1a ham luong du con trong banh dau.

Phuong trinh hdi quy ¢ dang:

Y = by + bX; + bX; + b3X5 + baXy + boXiXot bi3XiX; + biaXi Xy + bsXoXs +
b2 XoXy + b3 XXy

Trong d6: by, by, by, bs, by, bia, bys, big, bas, bay, by 13 céc hé sb ctia phuong trinh hoi quy.

Phuong trinh hdi quy dugc xdy dung bang phwong phép thyc nghiém. Theo d6, ma trén
thue nghiém (Bang 3) dugc thiét ké theo mo hinh thuc nghiém yéu t6 timg phan (2" p) S thi
nghiém can dugc tién hanh 2* ' =8 [10].

Cin cir theo cac két qua nghién ctru da duoc cong b6 vé diéu kién chung sdy nguyén liéu
[2-4, 7, 8], cac muc va khoang bién thién cua yeu to thi nghiém dugc lya chon nhu ¢ Bang 2.

Bdng 2. Cac mirc va khoang bién thién cta yéu t6 thi nghiém

L Cac murc cia yéu td thi nghiém Khoang bién
Yéu t6 anh hudng - hié
Miic thip (-1) Mirc cao (+1) thien
Nhiét d6 chung (X, °C) 90 100 5
Thoi gian chung (X,, phut) 40 50 5
Nhiét d6 sdy (X3, °C) 100 110 5
Thoi gian siy (Xs, phut) 30 40 5

2.2.2. Té6i wu héa

Qua trinh chung sdy duoc toi uu hoa béng phuong phap leo dée [10]. Theo do, didu
kién chung say toi wu dugc xac dinh d€ ham lugng dau trong ba (Y) dat nhé nhat.

2.2.3. Kiém tra diéu kién t6i wu bang biéu do Shewhart

Qua trinh khai thac dau duoc tién hanh 13p lai trén 20 nhém miu & didu kién t6i wu, mdi
nhém mau 13p lai 3 1an. O mdi thi nghiém, ham lugng diu con trong banh dau (Y) duoc do
luong. Két qua thuc nghiém duoc biéu dién trén biéu d6 Shewhart (biéu dd kiém soat) bao
gdm biéu dd khoang va biéu dd trung binh, thudng duoc sir dung dé theo ddi su 6n dinh cua
c4c thong sb trén qua trinh. Trong do, biéu d6 khoang thé hién su thay ddi ctua do 1éch chuén
theo nhém mau, dugce dung dé danh gia su 6n dinh cua céc bién ddng cua qua trinh. Biéu dd
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trung binh thé hién sy thay ddi cua trung binh mAu theo nhém mau dwgc dung dé danh gia su
on dinh cua gia tri trung binh mau [11].

Tir}h on dinh cua gué ‘;_rinh duoc danh gia dua trén quy tac 3cs.~ Theo d6, qua trinh dugc
xem la 6n dinh (hay mat kiém soat) khi khong co6 gia tri nao cua mau vuot ra ngoai gioi han
kiém soat (LCL va UCL) [11].

2.2.4. Thi nghiém doi chirng
Thi nghiém déi ching duoc tién hanh dé so sanh hiéu qua khai thac dau cta phuong

phap ¢ép c6 chung sdy va phuong phap ¢p khong chung sdy (d01 chung). Theo d6, mau dbi
chimg 1a mau dugc khai thac dau nhung khong qua tién xir Iy bang chung say.

2.3. Phuwong phap phén tich

2.3.1. Ham lwong dau trong banh ddu

Ham luwong dau trong banh dau dwoc xac dinh bang phuong phap chiét Soxhlet theo
TCVN 3703:2009 v6i dung mdi 1a n-hexan. Theo d6, ham lugng dau trong bi 1a ty 1& phan
tram cta khéi luong chit béo con lai va khéi lugng khd cua banh dau sau ép. Pon vi tinh
1a % (w/w).

2.3.2. Chi 56 axit

Chi s6 axit cia ddu tho dugc xéc dinh theo TCVN 2639:1993 voi dung dich chuan la
KOH O,IN: Theo @06, chi so axit la lwong KOH can thiét dé trung hoa hét axit béo tu do co
trong 1 g dau thd. Pon vi tinh 1a mg KOH/g.

2.3.3. Chi s6 peroxide

Chi s peroxide cua dau thd dugc xac dinh theo TCVN 6121:1996. Theo do, chi sb
peroxide la mili duong lugng peroxide co6 trong 1 kg dau. Pon vi tinh 1a meq/kg.

2.3.4. Bé am bt sau chung sdy
Do am bot dugc xac dinh bang phuong phap sdy dén khéi luong khong ddi & 105 °C.

2.4. Phuwong phap xir Iy thong ké

Phan méf:m quy hpach thuc nghiém JMP 10.0 dugc st dung dé ‘ghiét ké thi nghiém va
phan tich thong ké s@ liéu :chl_rc‘ nghiém (a = 0,05) & thi nghi€ém toi vu hoa. Phan mém
SPSS 20 dugc dung dé vé bieu d6 Shewhart.

3. KET QUA VA THAO LUAN
3.1. M6 hinh héa diéu kién chung siy

Sau chung sdy, d6 4m cua bot nguyén liéu trude khi ép dao dong trong khoang 1,24 - 2,73%.
Két qua nay phu hop voi s liéu duge cong bd cua nhiéu nha nghién ciru va cac tai liéu vé
cong nghé san xuét dau [3, 4, 12, 13]. Theo d6, d6 4m cua bot sau chung siy nén nim trong
khoang 1,5 - 3,0%, & d6 4m nay déu dé dang thoat ra khi ép va khong gy ra hién tugng bot
bi nhao dan dén dinh chit vao truc vit ctia may ép [2].

Méi quan hé giita diéu kién chung siy va ham lugng dau con lai trong banh dau (Y) dugc
trinh bay tai Bang 3 theo gia tri mé hoa cua yéu to thi nghiém. Theo do, ham luong dau trung
binh con lai trong banh dau dao dong trong khoang 3,30 - 7,09%. Hé s6 xac dinh R* = 0,993
cho thay diéu kién chung sdy co thé giai thich dugc 99,3% su thay ddi ciia ham lugng dau.
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Bdng 3. Ma trén va két qua thi nghiém

X X, X; X4 Y the nghiem
-1 -1 -1 -1 6,30+ 0,14
1 1 -1 -1 5,15+ 0,07
1 -1 1 -1 4,59+0,17
1 -1 -1 1 5,25+0,07
-1 1 1 -1 7,09 £ 0,01
-1 1 -1 1 3,30 £ 0,04
-1 -1 1 1 3,37+£0,33
1 1 1 1 5,53 +£0,02

Bang 4 trinh bay két qua kiém tra tinh tuong thich cia mé hinh bang phuong phap phan
tich phuong sai (ANOVA). Theo do, tri s6 p < 0,0001 c6 nghia 1a mé hinh twong thich véi
thuc nghiém (a = 0,05). Hay ndi cach khac, co it nhat mot yéu td thi nghiém anh hudng lén
ham muc tiéu.

Bdng 4. Bang ANOVA

Ngudn df SS MS P
M5 hinh 7 25,64188 3,66312 <0,0001
Sai s6 8 0,1717 0,02146
Tong 15 25,81358

Cu thé hon can xét dén két qua tinh va klem tra y nghia cdc hé s6 ctia phuong trinh hoi
quy. Bang 5 the hién gia trj wdc lugng va tri sd p cua cac hé so c6 y nghia (p < 0,05). Theo
d6, cac hé sb by, by, bs, by déu c6 ¥ nghia nén tat ca cac yéu tb thi nghiém dugc nghién ctru
déu c6 anh huong 1én ham muc tiéu. Trong do, by nhan gia tri am nén yéu t nhiét do say co
quan hé nghich v6i ham muc tiéu, cac hé sd b,, by déu 1a gia tri dwong nén cac yéu t6 thi
nghiém con lai cung ¢6 quan h¢ thuan v6i ham muyc ti€u. Ngoai ra, do by ¢6 tri tuyét 601 16n
nhat nén yéu t6 thoi gian sdy (X4) c6 anh manh nhit 1én ham muyc tiéu, nguoc lai yéu t6 nhiét
d6 say (X3) co anh huong yéu nhat. Pic biét, két qua thuc nghiém cho thay nhiét d6 chung
X, khong anh huéng 16n ham muc tiéu, két qua nay phu hop voi giai thich ciia mot sb tac gia
[13]. Theo d6, nhiét d6 chung chinh la nhiét do hd hoa va bién tinh nhiét protein trong
nguyén liéu; nhiét do nay trong khoang 85 - 100 °C ddi véi dau phong va mot sd hat dau
khac va trong khoang nay sy thay ddi tinh chat khdi bot da bién tinh 1a khong dang ké. Su
thay d6i khong dang ké nay co thé 1a nguyén nhan dan dén anh huong khong y nghia théng
ké cua nhiét d6 chung (X;) 1én ham muc tiéu & nghién ctru nay.

Bdng 5. Gié tri wéc lugng va tri s p cua cac hé sb c6 ¥ nghia trong phuong trinh hdi quy

Hé $6 Gié tri udc lugng cua hé $6 p
by 5,034 < 0,001
b, 0,183 0,001
bs 0,109 0,018
by -0,749 < 0,001
b *bs -0,155 0,003
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Nhu vy, véi cac hé sb ¢ nghia & trén; phuong trinh hdi quy c6 thé viét nhu sau:
Y =5,034 +0,183X, + 0,109X; — 0,749X, — 0,155X,X;

3.2. T6i wu hoa diéu kién chung siy

Yéu t6 X, duoc ) dinh & 95 °C Téi wu hoa dugc thyc hién theo con duong dbc nhét
(Bang 6), trong do tién trinh leo déc gdm 7 bude (7 thi nghiém). Theo dé, ¢ 5 thi nghiém theo
duong dbc nhét, ham lugng dau giam dan tir thi nghiém 1 (5,51%) va dat thip nhét tai thi
nghiém 4 (3,17%), sau thi nghiém 5 ham luong dau tang dan. Nhu vay, bude leo doc thi 4 1a
diém dimg ctia ham muc tiéu, tuong Gmg véi diéu kién chung sy 1a X, = 39 phit, X5 = 102 °C,
X4 =50 phut.

Bdng 6. Két qua t6i wu hoa ham luong dau con trong banh dau theo duong ddc nhat

Tén X, X3 X4 H% AV (mg KOH/g) | PV (meq/kg)

b; 0,183 0,109 | -0,749

AX, 5 5 5

bjAX; 0,913 0,544 | -3,744

Budc nhdy §; -1,219 -0,726 5

Lam tron §; -2 -1 5

Thi nghiém 1 45 105 35 5,15 0,312 4,245
Thi nghiém 2 43 104 40 4,93 0,326 4911
Thi nghiém 3 41 103 45 3,87 0,357 5,450
Thi nghiém 4 39 102 50 3,17 0,355 6,868
Thi nghiém 5 37 101 55 3,61 0,396 7,189
Thi nghiém 6 35 100 60 4,76 0,468 7,583
Thi nghiém 7 33 99 65 5,13 0,484 7,853

Chat lugng dau thd & mdi thi nghiém leo doc duge danh gia qua AV va PV. Dau thd
dugc xem 14 dat chat lugng khi AV < 0,4 mg KOH/g va PV < 7,5 meq/kg [14]. Qua két qua
thi nghiém co thé thiy chat luong dau giam dan qua cac budc leo dbc, chat luong dau bat
dau khong dat yéu ciu & thi nghiém 6 khi ca AV va PV cing vuot ngudng.

(b) (d)

Hinh 2. Bot dau phong sau chung (a) va sau siy (b), banh dau (c) va dau thé sau tach cin (d)
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Nhu vay, gia tri t6i uu ciia ham muc tiéu 1a 3,17% tai diéu kién chung sdy 1a X, = 39
phut, X; =102 °C, X4 = 50 phut. O diéu kién nay ca 2 chi sb chat lugng déu phu hop vOi tiéu
chuan khi AV = 0,355 mg KOH/g va PV = 6,868 meq/kg. Hinh 2 (a-d) thé hién cac mau ban
thanh pham va dau tho duoc khai thac & didu kién chung sy toi uu.

Vé6i ham luong dau thap nhat con lai trong b 1a 3,17%, chung sdy da giup thu hdi dau
triét dé hon so véi mau dbi chung (muc 2.2.4) c6 ham lugng dau con lai trung binh 13 7,67%.
Két qua nay nhit quan v6i bao cao cua Jan Willem Veldsink ef al., theo d6 chung siy gitip
thu hoi dau tot hon so voi dbi ching & ca 2 loai nguyén lidu 1a hat cai dau va hat hudng
duong [7]. Diéu nay ciing duoc khing dinh béi E. Danso-Boateng khi 4p dung chung sdy dé
tién xtr Iy hat huéng duong trong khai thac diu bang phuwong phap trich ly véi n-hexan [15].

Ly giai cho kha ning nang cao hiéu qua khai thac dau, mot s tac gia da dua ra cac giai
thich trong bao cdao ctia minh. Cu thé, dudi tac dung cua nhiét va am, protein trong té bao
nguyén lidu bién tinh, cat dut lién két giira protein va cac chat keo khac véi dau. Mit khac,
chung sdy con 1am cho khéi bot bi hd hod, lam yéu lién két gitra dau va khéi bot & dau ky
nude tir d6 gitp ting cudng kha nang thu hoi dau trong té bao [3]. Ngoai ra, kha nang thu hoi
tang con do qua trinh nay lam giam do nhét, gitp tip trung dau ra bé mit nguyén liéu ¢ dang
cac giot 16n thay vi & dang nhii [2-4, 7, 9].

Ngoai chung siy, hién nay k¥ thuat chiéu vi song va hong ngoai ciing dugc ap dung dé
tién xtr Iy nguyén liéu bang phuong phap nhiét. Hiéu qua cua 3 ky thudt nay di dugc Jan
Willem Veldsink ef al. so sanh & mdt nghién ctru trén nguyén liéu hat cai dau va hat hudng
duong. Két qua cho thdy ca chung sdy va vi song déu cho hiéu suat thu hoi cao tuong tu
nhau. Tuy nhién, xir 1y vi song cho dau c6 chi sb axit (AV) cao hon & chung siy. Trong khi
do6, xir Iy hong ngoai c¢6 wu diém 1a tbc do gia nhiét nhanh nhung d& lam chay nguyén liéu,
dan dén gay ra hién tugng bién mui & dau tho [7].

3.3. Kiém tra lai diéu kién t6i wu
Tir 6 liu thyuc nghiém, cac gii han kiém soat dugc tinh toan nhu & Bang 7. Két qua
cho thiy: ¢ diéu kién ti wu cua qua trinh chung sdy, ham luong dau con trong banh dau

(CL) 12 3,049%, twong dwong véi két qua tim ra tir thi nghiém leo doc (3,17%).

Bdng 7. Két qua tinh toan cac gi6i han kiém soat

Biéu do trung binh Biéu d6 khoang
Gia tri trung binh qua trinh (CL) 3,094 0,461
Gi6i han kiém soat dugi (LCL) 2,622 0
Gidi han kiém soat trén (UCL) 3,565 1,187
Ay 1,023 -
D, ) 2,575
D, : 0

® Cac gia tri dugc dugc tra bang tir ¢ mau (n = 3), dung trong tinh toan gi¢i han
kiém soat [11]

Tinh 6n dinh cta qua trinh dugc thé hién qua biéu d6 khoang va biéu do trung binh
mau. Biéu d6 khoang thé hién tinh 6n dinh cta cac bién dong, gia tri khoang la hi¢u s6 cua
gi4 tri do 16n nhét va gia tri do nhoé nhét trong nhom mau, biéu do trung binh chi c6 nghia khi
biéu khoang dugc danh gia 1a 6n dinh [11]. Phén tich biéu d6 khoang (Hinh 3) co thé thiy
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rang cac bién dong cua nhdm mau déu nam trong gidi han kiém soat hay noi cach khac, cac
bién dong cta qua trinh la “on dinh”.
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Hinh 3. Biéu d6 khoang Hinh 4. Biéu dd trung binh mau

Sy thay d6i ctia trung binh ham luong dau & cic nhom mau theo thoi gian duge thé hién
& biéu d6 trung binh (Hinh 4). Dya trén quy tic 3o c¢6 thé thiy khong co gia tri trung binh
mAu nao vugt ra ngoai gidi han kiém soat, hay su thay ddi ctia gia tri trung binh hoan toan do
nguyén nhan ngau nhién.

Tom lai, tir cac két qua kiém tra tinh 6n dinh & diéu kién t6i wu bang biéu dd Shewhart
& trén, c6 thé khang dinh dugc ring qua trinh chung sy trong hé thong ép nhiét lam viéc 6n
dinh. Gi4 tri ham muc tiéu trung binh do duoc khi kiém tra twong dwong voi gia tri do duoc
& thi nghiém téi uu hoa.

4. KET LUAN

Nghién ctru nay da thanh cong trong viéc t6i uu hoéa cong doan tién xir Iy nguyén liéu
dau phong bang ky thuat chung say trong khai thac dau dong phong bang phuong phap ép
vit. Cac thong s6 thoi gian chung, nhiét do sdy va thoi gian sdy déu anh hudng 1én hiéu qua
khai thac dau, thong s6 nhiét d6 chung khong anh huong. Piéu kién chung siy tdi vu 1a thoi
gian chung 39 phut, nhiét do say 102 °C, thoi gian sdy 50 phut. O diéu kién nay, hiéu qua
khai thac dat cao nhat va chét lugng dau tho dat yéu ciu vé chat lugng. Diédu kién chung sdy
tuong thich v6i mot mo hinh bac nhéat véi R = 0,993. M6 hinh hdi quy nay giup cho viée
diéu khién qua trinh dugc nhanh chéng va twong dbi chinh xac.
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ABSTRACT

OPTIMIZATION OF COOKING AND DRYING CONDITIONS
FOR PEANUT OIL EXTRACTION BY HIGH TEMPERATURE SCREW PRESSING
AT LABORATORY SCALE

Nguyen Huu Quyen*, Tien Tien Nam, Mac Xuan Hoa, Dang Minh Tri
Ho Chi Minh City University of Food Industry
*Email: quyennh@cntp.edu.vn

The influence of cooking and drying conditions in the extraction of peanut oil by high
temperature pressing was investigated by fractional factorial design. The experiment factors
were the cooking temperature (90-100 °C), cooking time (40 - 50 minutes), drying temperature
(100 - 110 °C), drying time (30 - 40 minutes), the response was concentration of residual oil in
the oil cake (%). Optimum conditions of cooking and drying were determined by method of
steepest descent. Experimental results showed that the cooking temperature had no significant
influence on the response. The response was minimum of 3.17% cooking time of 39 minutes,
drying temperature of 102 °C, drying time of 50 minutes. The quality of crude oil met Peanut
Oil Standard (GB1534-2003). The optimal conditions were then verified over 20 sample
subgroups and the process was evaluated for stability using the Shewhart diagram based on the
response measurement. Results of the analysis on the Shewhart diagram showed that the
process mean (3.049%) was equivalent to the optimal value determined by the method of
steepest descent (3.17%). All 20 subgroups were within control limits.

Keywords: Cooking and drying, high temperature pressing, method of steepest descent, oil
extraction, optimization, peanut oil.
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