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Toém tat - Quéa trinh lam giau DHA, EPA trong dau ca bang phwong
phap enzyme bao gdm nhiéu budc trong d6 thily phan dau ca béi
lipase khéng dac hiéu thwéng 1a budc dau cha qué trinh. Trong
nghién ctru nay, két qua phan tich s&c ky khi thanh phan dau ca
hdi trwdc va sau khi thily phan béi lipase ma du da (CPL) da cho
thay CPL khc“)ng c6 tinh dac hiéu véi cac acid béo co trong dau ca
hdi, do d6 c6 thé trng dung trong bwéc 1 ctia quy trinh lam gidu ca
béng enzyme. S dung phwong phap quy hoach thuc nghlem Box-
Hunter, nghién ctru d& xac dinh dwoc didu kién téi wu dé thuy phan
dau ca hoi bdng CPL nhw sau: nhiét do 29°C va pH = 7,6; ti &
nwéc/co chéat la 4,36:1 va ndéng d6 enzyme la 1,34%. Nghién ctru
nay la tién d& cho viéc ’ng dung CPL dé lam giau DHA, EPA trong
dau ca hdi phuc vu cho nganh san xuét thwe pham chirc nang.

T khéa - DAu ca héi; 1am giau DHA, EPA,; lipase du du; t6i wu hoa

1. Pit van dé

Lipase 1a loai enzyme c¢6 vai tro quan trong trong cac
linh vuc khac nhau nhu trong cong nghé thuc phim, san
xuét chét tay rira va duoc. Lipase va esterase déu c6 thé xtic
tac thuy phan lién két ester ctia lipid. Esterase chi thuy phan
lién két ester cua lipid chtra céc acid béo mach ngan, trong
khi lipase c6 thé thity phan dugce ca cac lién két ester clia
lipid chtra cac acid beo mach ngén va mach dai [1; 2]. Cho
dén nay hau hét cac lipase thuong mai dugc g dung co
ngudn gdc tir vi sinh vat. Tuy nhién, lipase tir thuc vat cling
duoc nghién ciru tng dung trong mot vai linh vuc nhu
lipase tir mu du dit (CPL) v6i wu diém ré tién, d& dang dugc
chép nhan va co tinh déc hiéu riéng. CPL duoc tng dung
trong tong hop céc triacylglycerol chudi ngin c6 ning
lwong thap va chudi dai dung trong sita cong thure cho tre
so'sinh [3]. Ngoai ra, CPL cung duoc dung dé xuc tac phan
tg tong hop bo ca cao tir dau co [4]. Cho dén nay, chua
¢6 nghién ctru ndo st dung CPL dé thuy phan déau ca.

Dau c4 1a ngudn chira nhiéu acid béo bat bao hoa da
(PUFA) bao gom eicosapentanoic acid (C20:5 n-3, EPA)
va docosahexaenoic acid (C22:6 n—-3, DHA). Hai acid béo
ndy dugc chimg minh 14 c¢6 kha nang phong chéng dugc
cac loai bénh nhu tim mach, viém nhiém, di tmg hay tiéu
duong. Ngoai ra, ching con 1a thanh phan khong thé thiéu
trong khau phan an ciia tré em vi gitip ting cuong thi giac
va phét trién tri ndo [5].

Hang nam, lwong phyu phdm tir c4 hoi thai ra tir cic nha
méy ché bién thily san cta nudc ta 14 rt 1on. Dau ca hdi thu
nhén tir phy pham c6 chira ham luong DHA, EPA khong
cao. Do d6, viéc tao ra nhimg san pham dau ca giau DHA,
EPA tir nhimg phu pham d6 s& mang lai lgi ich vé mat kinh
té 16n. Viéc tang ham luong acid beo PUFA trong dau ca boi
enzyme lipase c6 dinh ¢ nhiéu wu diém hon so v6i phuong
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phap hoa hoc nhu phan mg trong diéu kién ém diu, khéng 6
nhiém méi truong, enzyme co thé tai sir dung nhiéu lan [6].

Qua trinh lam giau DHA, EPA trong déu céa duoc thuc
hién boi nhiéu phwong phap khac nhau tily thude vao enzyme
str dung c6 dic hiéu hay khong véi DHA, EPA. Néu lipase sir
dung la khong dac hiéu vai acid béo no va khong no thi qua
trinh lam giau gém hai budc 1a thay phéan va sau do 1a ester
hoa chon loc. Do do, qua trinh thily phén dong vai tro quan
trong trong viéc lam giau DHA, EPA trong dau c4 hoi.

Nghién ctru nay nh?lm ng dung lipase thd tir mu du du
(CPL) d¢ thuy phén dau ca hoi, xac dinh di€u kién toi uu
cua qua trinh thuy phan. Day 1a budc nghién ciru dau tién
trpng‘qué trinh nghién ctru lam giau DHA, EPA tur dau ca
hoi bang lipase tho tr mu da.

2. Nguyén liéu va phwong phap nghién ciru
2.1. Nguyén li¢u va héa chit

_ M du du: dugc thu tir gidng du di (Carica papaya L.)
trong tai huyén Dai Lc, tinh Quang Nam, Viét Nam.

Mu du du liy & qua xanh con & trén cay. Dung dao inox
6 dau nhon rach doc theo qua ¢ phan duong kinh qua to
nhat. Hing léy’mﬁ chay ra bang lo nhuaﬂ miéng rong, mu
thu duoc dem sy thang hoa (-40°C, 8h) d¢ thu mu khd, bao
quan ¢ -4°C chuan bi cho viéc nghién ctru tiép theo.

- Diu ¢4 hoi: thu duge tir luon cd hoi (Salmon
oncorhynchus spp) mua tai Cong ty TNHH che bién thuc
pham D&N, Pa Nang.

- Hoa chét: Tris Base d}r(jc sdn xuit boi Bio Basic,
Canada; n-hexan c6 nguon goc tr Sigma-Aldrich,
Singapore. Cac hoa chat khac gom gum arabic, HCI,
NazHPO4.l2H20, NaH2PO4.7H20, HC'; NB.OH,
CH3;COOH, CH3COONa, Na,SOs, KOH, diethyl ete,
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phenolphtalein, BHA (Butylated hydroxyanisole), BHT
(Butylated Hydroxy Toluene) c6 xuét xtr Trung Qudc. Tat
ca cic hoa chat str dung déu dat chuin phan tich.

2.2. Phwong phap nghién ciru
2.2.1. Phurong phdp thu nhén dau cd hoi

Ludn ca hoi sau khi dugc cit nho (3cm — 5¢cm), dem hap
cach thuy 20 phut. Thu phém dau ty chay ra tir ludn cé trong
qua trinh hip & d4y ndi. Phan ludn ca sau khi hap dugc dem
di ép bang may ép thuy lyc dé thu triét dé phan dau con lai.
Sau do, dé lang hon hop va gan lay phan dau ¢ phia trén.

Dl]ngﬂ Na;SO4 khan (jé loai bo nudc trong dau thu duoc,
sau do bo sung chat chong oxy héa BHA, BHT, bao quan
trong binh kin & - 4°C.

2.2.2. Phan tich cdc chi tiéu hba sinh ciia dau cd

~ Cac chi tiéu chat lugng cta dau ca gdm chi s6 acid, chi
s0 ester, chi so lodine dugc xac dinh theo TCVN 6127:2010
[7]; TCVN 6126:2015 [8], TCVN 6122:2010 [9].

2.2.3. Phuong phap thu nhdn enzyme lipase tho tie mu du du

Céan 25g mu kho cho vao 825 ml nuéc cit, khudy
3 phat. Ly tam lanh mau 6000 vong/phut, trong 20 phut &
4°C. Loai bo dich ndi, thu tua. Quéa trinh hoa tan dugc 1ap
lai 3 1an. Sy tua bang phuong phap sdy thang hoa ¢ -40°C
trong 16h. Nghién min mau, thu dugc ché pham lipase dang
tho (CPL), bao quan trong binh thuy tinh ddy kin [10], [11].

Hiéu suat thu nhan ché pham lipase dugc tinh theo cong
thure sau:
~ Hiéu S}lét thu nhan=(Khbi lugng enzyme lipase sau khi
say)/ (Khoi lwong mu du da kho)>100%
2.2.4. Phuong phap xdc dinh hoat do lipase

Hoat d0 lipase dugc xac dinh theo phuong phéap chudn
d6 [12]: Chuédn bi hé nhii twong gdm 180 ml nude cét, 0,4g
natri benzoat, 20 ml diu c4 hdi va 1g gum arabic. Danh tan
bang may dong hoa siéu 4m trong 5 phut, thu duoc hé nhii
trong dong nhat. Mdi miu phan tich bao gdbm 5ml dau
olive da dugc nhii hoa, 5ml dung dich dém Tris - HCI 0,1N
(pH=8) va luong enzyme phu hop, lic déu va u & 35°C
trong 30 phit. Dimg phan tmg bang cach cho thém 15ml
hdn hop acetone: ethanol (1:1). Mau thu duoc dem chuan
d6 bang dung dich NaOH 0,1N véi chi thi phenolphthalein
1%. Thé tich dung dich NaOH 0,05N dung dé chuan do
mau phén tich 1a b, mau tring 14 a.

Hoat d0 lipase (U/g) dugc tinh theo cong thuc:

_ (b—a)0,05.1000
- tm

Hoat d0 lipase

Trong d6, t 1a thoi gian phan rng thiy phan xay ra
(phtt); m 1a luong enzyme tham gia phan g (g); 0,05 1a
nong d¢ twong duong lugng gam ciia NaOH.

Pon vi hoat d lipase (U/g) dugc xac dinh 1a lugng
enzyme xuc tac giai phong ra 1umol acid béo ty do trong
thoi gian 1 phit ¢ diéu kién xac dinh [13].

2.2.5. Thity phén dau ca

~ Cho vao binh nén hén hop gom Sg dau c4 hoi va nude
cat voi ty 1€ 5:1 (v/v), thém 4ml dém phosphate (pH = 7,
0,08M). Sau do6, thém vao hon hop 4% lugng CPL so véi
co chat. Khong khi trong binh nén dugc thay bang khi nito,

va dich huyén phu tao thanh dugc lac trén may lic voi té:c
do6 200 vong/phit, & 30°C trong 24h. Mau doi chirng tién
hanh twong tu nhu trén nhung khong cé enzyme.

Két thuc qua trinh thuy phén, san pham thu dwoc sau
phan tmg duoc loc dé loai enzyme. Sau d6 hoa tan trong
50ml n-hexane va dugc chiét véi 15 ml dung dich KOH IN
pha trong ethanol [14]. Thu phan doan khong phén cyc (tan
trong n-hexane) chira acylglycerol khong thiy phén va
phan doan phan cyc chtra acid béo tu do ¢ dang mudi kali.
Phén doan khong phan cuc duge dem di phan tich sac ky
khi @é xac dinh thanh phan acid béo trong mau.

2.2.6. Phuong phap quy hoach thuc nghiém

Nhim muyc dich thity phan du c4 dé thu cac acid béo voi
hiéu suat thuy phan cao nhat, qua trinh t6i wu hda cac thong s6
anh hudng dén qua trinh thily phan dau ca hoi béi CPL dugc
t}}uc hién thg”)ng qua cac thi ngh‘iém quy hoach thuc nghiém va
toi uu hoa bang cong cu ctia phan mém Minitab 18.0.

a. Téi uu héa nhiét d§ va pH cia qua trinh thiy

phan dau ca hoi

Thi nghiém dugc; kh:éto sat theo quy hoach thyc nghiém
Box-Hunter véi 2 yeu to anh hudng:

- Nhiét do (X1) véi mién khao sat: 28 — 42°C;

- pH (X2) v6i mién khao sat: 6,6 — 9,4.

Ham muyc tiéu 12 hiéu suat thiy phén (Y).

Chuan bi miu: mdi mau chira 2g dau ca hdi, voi 4ml
dém theo tirng pH kh~élo sat, 10ml pudp, 0,32g gum Arabic,
0,08g enzyme. Bo mau vao may lac, lac véi toc do 200 v/p,
o ting nhiét d6 khao sat. Moi thi nghiém dwoc lap lai 3 lan.

Mﬁq sau thily phan dwoc xac dinh chi s6 acid va tinh
hiéu suat thity phan DH % nhu sau [15]:

DH (%)
Chi s6 acid(mau thiy phan — mau d6i chitng)

~ Chis6xa phong héa(dau ban dau) — Chi s6 acid(dau ban daw)

b. T6i wu hoa ty 1¢ nwéc/co chit va ndng dd enzyme

Thi nghi¢m du(gr(; khao sat theo quy hoach thue nghiém
Box-Hunter véi 2 yéu to anh hudng:

- Ti 16 nudc/co chét (Xs) trong khoang: 2,6-5,4;

- Nong d9 enzyme (Xy) trong khoang 0,3-1,7%.

Chuan bj mAu: m&i mu chira 2g dau ca hdi, véi 4ml
dém photphate ¢6 pH t0i vu tim dugc ¢ trén, luong nude
theo khao sat, 0,32g gum Arabic cung vdi nong do enzyme
theo timg mau thi nghiém khao sat. Bo mau vao may lic,
lic véi t~oc d6 200 vong/phut, ¢ nhiét do t6i vu tim dugc &
trén. Moi thi nghiém dugc 1ap lai 3 lan.

MaAu sau khi ‘Ehﬁy phan dugc xac dinh chi s6 acid dé
tinh dugc hi¢u suat thiy phan.

2.2.7. Phurong phdp xir Iy 56 liéu

Két qua phén tich duoc thé hién 14 gia tri trung binh cua

3 thi nghiém 1ap. Sai khac ¥ nghia gitra cac mirc dugc danh

gia bing phén tich ANOVA va Fisher Test. Xir 1y s6 liéu
t6i wru hda bang phdn mém Minitab 18.

3. Két qua va thao luin
3.1. X&c dinh ddc tinh criia ddu cé héi
Dau cé hoi thu dugc theo quy trinh & Muc 2.2.1 ¢6 cAc
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chi tiéu héa sinh nhu sau: chi s6 acid: 9,78 mg KOH/g dau;
chi s6 xa phong: 211,35 mg KOH/g dau, chi so ester hoa:
201,57 mg KOH/g dau va chi so iodine: 117,2 g 12/100 g dau.
Cac chi s6 nay déu nam trong gi6i han cho phep cua TCVN
doi voi dau md dong, thuc vat dung trong thuc pham.

3.2. X&c dinh dac tinh caa lipase tir mi du di (CPL)

) Tu 25g mu kho thu dugc 4,58 g enzyme lip;‘lse tho, hiéu
suat thu hoi dat 18,32% so v6i mi kho ban dau. CPL thu
duoc sau qua trinh hoa tan va say thang hoa c6 mau trang,
min, xop nén dé dang tiép xdc véi co chat khi tham gia
phan tng xuc tac.

Két qua cho thay hoat do CPL trén co chat dau ca hdi
xac dinh theo Muc 2.2.4 la 255,57U/g.
3.3. Xdc dinh tinh ddc hi¢u co chit ciia CPL

Tinh dzc hiéu co chit cua lipase lién quan dén viéc lipase
u tién chuyén hoa lipid chira acid béo mach ngén, mach trung
binh hodc mach dai va do bat bio hoa cia acid béo. Lipase
chuyén héa cac nhém acyl ¢ kich thude khac nhau chiu anh
hudng tryc tiép boi hinh dang trung tim hoat dong cia lipase
va ban chét ciia cac acid amin tham gia tao nén n6 [1].

Theo Slim Abdelkafi va cong su [13], CPL c6 khd nang
thuy phan triacylglycerol chira acid béo mach dai nhu dau
oliu, dau trioctanoin. Tuy nhién, tinh ddc hi¢u co chat ctia
CPL ddi voi do bat bdo hoa cua acid béo van chua duge
cong bd.

Tién hanh thuy phan dau ca hdi v6i CPL & diéu kién
khao sat, két qua xac dinh thanh phan cac acid béo ctia dau
ca hdi truée khi thiy phan va phan acylglycerol con lai
khong bi thity phan bang sic ky khi (thuc hién tai trung tim
Quatest 2) dwoc thé hién trén Bang 1.

Bdng 1. Phan tram acid béo c6 trong diu cd hoi trude va

sau khi thuy phan

Acid béo methyl ester 0 % trong
% trong A
, x phan doan
STT| Ki o . mau ban | 5y
hig Tén thong thuong ester dau | dau khong
1eu thuy phan
1 | C14:0 |Myristic acid 3,23 2,64
2 | C16:0 |Palmitic acid 12,17 10,59
3 | C16:1 |Palmitoleic acid 3,22 2,96
4 | C18:0 |Stearic acid 2,99 2,9
5 | C18:1 |Oleic acid 40,89 40,93
6 | C18:2 |Linoleic acid 16,78 15,96
7 | C20:0 |Arachidic acid 0,36 0
8 | C18:3|Linolenic acid 6,08 5,83
9 | C20:1 |cis-11-Eicosenoic acid 0,99 2,59
10 | C20:2 |cis-11,14-Eicosadienoic acid 2,52 0,95
- |cis-5,8,11,14,17-
11205 Eicosanpentaenoic acid (EPA) 51 4,91
Cis-4,7,10,13,16,19-
12 | C22:6 |Docosanpentaenoic acid 5,66 7,73
(DHA)
13 | C20:3 |cis-8,11,14-Eicosatrienoic acid 0 0,25
14 | C20:3 |cis-11,14,17-Eicosatrienoic acid 0 0,83
15 | C22:1 |Erucic acid 0 0,32
16 | C20:4 |Arachidonic acid 0 0,56

Két qua cho thdy, dau ca hoi ban dau c6 ham lugng acid
béo khong no cao nhu acid oleic (40,89%), acid linoleic
(16,78%), DHA (5,66%) va EPA (5,1%).

Sau khi thity phan 24 gio, ¢6 su giam nhe vé ty 1¢ cac
acid béo no nhu myristic, palmitic va stearic trong phan
acylglycerol con lai khong thuy phén. Bén canh do, su tang
nhe vé phan tram cua cac acid béo nhu eicosatrienoic,
erucic va arachidonic.

Riéng voi cac acid béo quan trong nhét trong nghién
ctru la DHA va EPA c6 su thay doi khac nhau. Trong khi
thanh phan EPA it thay d6i, DHA co su tang nhe trong phan
acylglycerol con lai chimg t6 DHA c6 mach carbon dai
nhiéu nbi do6i nén khé bi thiy phan hon EPA. Téng phan
tram ctia 2 acid béo nay trong dau ban dau 1 10,76% va
sau khi thuy phan 1a 12,70%.

C6 thé két luan rang enzyme lipase tir mu du du khong
¢0 tinh dac hiéu ro rét véi cac acid béo.

3.4. Téi wu héa qud trinh thiiy phén dau cd hoi véi CPL

Dé t6i uu hoa qua trinh thuy phan, phuong phap quy
hoach thuc nghiém béc hai tm xoay (Box-Hunter) cho 2
yéu to duoc sir dung. Moi yéu to tien hanh tai 5 mue. So6
1an thi nghiém dugc xac dinh la: N= 22+ 2*2+ 2 = 10.

Phuong trinh héi quy c6 dang:

Y = bot biXi + baXo + b1aXiz + b11Xe? + bXo?

~ Trong dd, blahé s6 phurong trinh hdi quy, X 14 cac bién
s0 hay yéu to anh huong.
3.4.1. Xdc dinh nhjét do vgi pH 16i wu cho hiéu sudt ciia quad
trinh thuy phdn dau ca hoi bang CPL
_Hiéu suét cua qua trinh thily phan dau c4 hdi véi CPL
thé hién trén Bang 2.
Bing 2. Hiéu sudt phan img thity phin ciia cdc nghiém thirc

Nghiém Bién thue Bién ma hoa |Hi¢u suit (%)
thire X1 X2 X1 X2 Y
1 40 9 +1 +1 25,8
2 30 9 -1 +1 35,0
3 40 7 +1 -1 32,9
4 30 7 -1 -1 38,9
5 42 8 +o 0 32,2
6 28 8 -0l 0 37,7
7 35 94 | 0 +a 24,8
8 35 6,6 0 -0l 36,7
T1 35 8 0 0 36,9
T2 35 8 0 0 37,8

Két qua & Bang 2 cho thiy, nhiét d¢ ting thi hiéu suét
thily phan ddu ca boi CPL ting, nhung nhiét do ting & 40°C
thi hiéu sudt thay phan thip nhét (25,8%) sau 24h. Piéu
nay c6 thé thay, nhiét d cao trong thoi gian dai c6 thé 1am
bién tinh CPL nén lam giam hiéu suét thuy phan.

X Iy cac s6 liéu do dugc cua ham Y ¢ bang trén bang
phén mém Minitab 18.0 dé kiém tra tinh c6 nghia ciia cac
hé s6 trong phuong trinh hdi quy theo chuén Student, mirc
d6 tin cdy cua timg hé s trong phuong trinh hdi qui duogc
danh gia qua gia tri p voi mitc d6 tin cay 95%, thu dugc cac
két qua & Bang 3.



58

Phan Thi Viét Ha, Huynh Thi Phwong Thu, Bang Minh Nhat

Bing 3. Gid tri cdc hé s6 b trong phuong trinh hoi quy va

xdc sudt p
Heé sb Gia tri Xac suit p
bo -221,0 0,000"
b1 3,86 0,009"
b2 53,7 0,005"
b1z -0,16 0,403
b11 0,045 0,233
b2z -3,225 0,016"

(*) cac hé s6 ¢6 ¥ nghia (p < 0,05)

Bang 3 cho théy, chi ¢6 cac hé sb bo, by, by, by 12 €6 y
nghia vé mit thong ké (p<0,05). Cac hé s6 con lai by, bio
khong tac dong dén gia trj ciia ham muc tiéu (p>0, 05). Loai
bo cac hé s6 khong co nghia thu duoc phuong trinh hoi quy
the hién anh hudng cta cac yéu td nhiét do va pH dén hiéu
sudt thity phan nhu sau:

Y =-221,0 + 3,86X1 + 53,7X; — 3,225X,?

. Murc d6 phu hop cuia phuong trinh hoi quy dugc danh gia
bang phép kiém dinh “Test of Lack of Fit”. Ket qua thu duge
1a p=0,235 16n hon nhi€u so v6i murc ¥ nghia (0,05) cho thay
phuong trinh hoi quy twong thich voi thue &, khang dinh sy
ding dan ctia mod hinh véi y nghia thong ké cao.

Hé s6 tuong quan ctia md hinh hoi quy R? = 94,67% cao
cting cho thay tinh chat ch& ciia mo hinh twong quan nay. Do
do, phuong trinh hoi quy nay duge st dung dé tim diém toi uu.

_ Biéu d6 dudng mirc va biéu d bé mat ciia phuong trinh
hoi quy dugc thé hién & Hinh 1 va Hinh 2.

Contour Plot of HS vs pH, nhiét d6

20 - 24

m24- 28
W2 - 32
W32 - 36
[ 36

300 325 350 375 400
nhiét do

Hinh 1. Biéu d6 dwong mikc bie;u, thi anh hwong cia
nhiét do, pH den hiéu suat thity phan

Surface Plot of HS vs pH, nhiét d6

Hinh 2. Biéu dé bé mét biéu lﬁj anh huong cuia
nhiét do, pH deén hiéu suat thiy phdan
Thyec hién t6i wu hoa diéu kién thiy phan dau ca boi
CPL bang cong cu t0i wu hoa ctia phan mém Minitab 18.0
cho két qua nhiét do toi vu 1a 29°C va pH toi uu 1a 7,6. O

diéu kién t6i wu nay CPL thay phan dau ca hoi c6 higu sut
thity phan cao nhat (39,7%), cao hon lipase tir R. javanicus,
P. solitum nhung thép hon so véi lipase tir Aspergillus
niger voi hiéu suét thuy phan dau ca hoi dat 60% [15].

pH i wru khi thuty phan dau c4 hdi cua CPL duoc xac dinh
147,6, gié tri ndy cao hon so két qua cia Emmanuelle Cambon
va cong su (ndm 2006) khi nghién ctru lipase tir Babaco (mét
loai qua thudc ho du du), voi pH t6i wu bﬁng 7 [16].
3.4.2. Xdc dinh ty 1é mede/co chat va nong d enzyme t6i uu
cho hiéu sudt ciia qud trinh thity phdn dau cd hoi bang CPL

Luong nude sir dung c6 vai tro rat quan trong trong phan
(g thuy phan dau. Lipase 14 enzyme c6 kha ning thiy phan
tot dau trén bé mat lién pha du — nude. Do do, & nhiét do
t6i wru 1a 29°C va pH tdi wu 14 7,6 vira tim duoc, tién hanh
c4c thi nghiém theo quy hoach tdm xoay 2 yéu t§ véi cac
bién 1a ty 16 nu6c/co chat va ndng do enzyme. Két qua xac
dinh hiéu suét thiy phan dugc thé hién trén Bang 4.

Bing 4. Hiéu sudt thily phdn ciia cdc nghiém thire

Nghiém Bién thue Bién ma hoa [Hiéu suét (%)
thire X3 Xa X3 Xa Y
1 5 15 +1 +1 46,4
2 3 15 -1 +1 39,0
3 5 0,5 +1 -1 44,0
4 3 0,5 -1 -1 24,8
5 54 1 +a 0 40,0
6 2,6 1 -0l 0 24,0
7 4 1,7 0 +a 48,0
8 4 0,3 0 -0, 24,5
T1 4 1 0 0 46,7
T2 4 1 0 0 45,7

Xur Iy két qua & bang trén bang phan mém Minitab 18.0
thu duoc két qua ¢ Bang 5.
Bing 5. Gid tri cdc hé s6 b trong phitong trinh hoi quy va xdc sudt p

Heé sb Giatri X&c sut p
bo -125,9 0,000"
b1 60,0 0,016"
b2 67,0 0,016"
b1z -5,9 0,248
b1 -5,99 0,043
b2z -15,47 0,131

(*) C&c hé 56 ¢6 ¥ nghia (p < 0,05)

Bang 5 cho thiy, chi c6 cac hé s6 by, by, by, by lacd y
nghia vé mat thong ké (p < 0,05). Cac hé s con lai bia, by
khong tac dong dén gia tri ciia ham muc tiéu (p>0, 05). Loai
bo cdc hé s0 khong c6 nghia thu duoc phuong trinh hdi quy
thé h1en anh hudng cua cac yéu té dén muc tiéu nhu sau:

=-125,9 + 60,0X3 + 67,0X; — 5,99X5?

Dénh gia tinh pht hop ciia phuong trinh hdi quy bing
phép kiém dinh “Test of Lack of Fit” cho két qua p=0,103
16n hon nhiéu so v6i muc ¥ nghia (0,05), cho thiy phuong
trinh hdi quy tuong thich véi thuce té, khing dinh sy dung
dan ciia mé hinh véi ¥ nghia thdng ké cao.

Hé sb twong quan cta mé hinh hdi quy R? = 91,51% cao
ciing cho thdy tinh chit ch& ciia md hinh trong quan nay. Do
6, phuong trinh hdi quy nay duroc st dung dé tim diém toi wu.
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Contour Plot of HS vs Néng d6 Enzyme, Nudc/co chat

HS
<10
10 - 20
20 - 30
M 30 - 40
m >4

3.0 35 4.0 45 5.0
Nudc/ca chat

Hinh 3. Bié,ur ao dwong mikc biéu thi anh huong cua
luwong nudc/ co chat va nong do enzyme den hiéu suat thity phdn

Surface Plot of HS vs Nong d6 Enzyme, Nudc/ca chat

2 Nong @6 Enzyme

5

Nuéc/cd chat

Hinh 4. Biéu d6 bé mat biéu thi anh hwong ciia ty 1¢
nuwoc/ co chat va nong do enzyme dén hiéu suat thuy phan
Két qua t&i wu hoa bang phin mém 18.0 cho biét, & diéu
kién thity phan véi ty 1é nude/co chat 4,36 va nong do
enzyme 1,34% hiéu suat thiy phéan dat cao nhat 49,4%. Ty
1¢ nude va co chat twong tng 1a 4,36 gitp enzyme lipase
phan tan tot vao bé mat phan pha dau nude dan dén tuong
tac giita enzyme va co chat dién ra tot hon, nén enzyme
hoat dong tdt, do d6 hiéu suit thity phan cao.
3.4.3. Thi nghiém kiém chimg

Tién hanh thuy phan dau ca hdi bing CPL véi cac didu
kién tdi wu: nhiét do 29°C, pH dém 7,6, ty 1€ nudc/co chét
4,36% va n6ng d6 enzyme 1,34%. Thi nghiém duoc lap lai
3 14n cho két qua hiéu suit thiry phan 13 48,2% + 0,3%. Két
qua ndy gan véi gid tri 1y thuyét, nén cac diéu kién t6i wu
xéc dinh dugc 13 ¢6 thé tin cdy.

4. Két luan

Qua qué trinh nghién ctru c6 thé két luan, du ca hoi thu
duoc tir luon ca hoi chira nhiéu acid béo da bat bio hoa,
dic biét 1a DHA, EPA, v&i ham lugng DHA dat 5,66% va
EPA dat 5,1%. Lipase thé thu nhan tir ma du du (CPL) c6
hiéu sudt thu nhén dat 18,32% so v6i mi kho ban diu. Phan
tich sic ky khi thanh phan acid béo cta dau ca trudc va sau
thity phan cho thiy, CPL khéng c6 tinh dic hiéu rd rét dbi
v6i cac loai acid béo. Bang phuong phap quy hoach thuc
nghiém tam xoay (Box-Hunter) 2 yéu t6 di xac dinh dugc
diéu kién ti wu clia qua trinh thity phan dau ca voi CPL dé
dat hiéu sudt thiy phan cao nhét sau 24 gid 1a nhiét d6 29°C
va pH=7,6, ti I¢ nudc/co chit1a 4,36:1 va néng do enzyme
CPL 1,34%. Két qua nay 14 tién dé cho nghién ciru lam giau

DHA, EPA tir ddu c4 véi qua trinh thay phan bang CPL la
budce dau tién. Nghién ctru tiép theo dugce dé xuat 1a lya
chon lipase c6 tinh dac hi¢u véi DHA va EPA dé este hoa
chon loc DHA va EPA, qua d6 c6 thé thu ché pham giau
DHA va EPA sau khi phan doan.

Loi cam on: Nghién ciru ndy duoc tai trg boi Quy Phat
trién Khoa hoc va Cong ngh¢ - Dai hoc Da Nang trong dé
tai ma so B2017-bN02-30.
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