Chuong 1.TONG QUAN VE NGHIEN CUU
1.1. TONG QUAN VE DAU DUA

Cay dira dugc trong ¢ hon 93 quéc gia trén thé gisi véi dién tich 11,95 triéu ha,
san xuat 57,510 triéu qua dira mdi nam. DAu dira nguyén chit (VCO) duoc gidi thiéu
ra thé gioi vao cudi thé ky XX. N6 dang duogc coi l1a gia tri 1on nhat c6 duoc tir dira
tuoi. VCO tré nén phé bién trén toan thé gisi vi ¢d nhiéu wng dung trong dugc pham,
thie pham, my pham va cac san pham chiam soc toc. VCO 1a mot loai dau trong sudt,
cé gia tri cao thu duoc tir nhan dtra tuoi treong thanh thong qua cac phuong tién co
hoc hoac tu nhién.

Dau dira 1a mot loai dau an cha yéu duoc chiét xuat tir ci dura truong thanh dwoc
thu hoach tir cay dira. Hai loai dau dira chinh - dau dira va dau dira nguyén chét - c6
thanh phan acid béo twong tu nhau; tuy nhién loai thir hai chira luong cao hon mét s6
chat dinh dudng (vi du: vitamin E) va cac hop chat hoat tinh sinh hoc trong ché d6 an
uéng (vi du: polyphenol). Cac san pham dau dira ngay cang phé bién do nhan thay anh
huong st khoe ciia mot sb acid béo chudi trung binh; tuy nhién, acid lauric (C12:0),
acid béo chinh c6 trong dau dira, dugc cho 1a hoat dong nhu mét acid béo chudi trung
binh va chudi dai xét theo quan diém trao doi chat.

VCO khong mau, c6 mui thom cia dira tuoi, dugc st dung chu yéu cho nhiéu
muc dich trong ndu in, lam banh, 1am banh keo, thuc pham cho tré so sinh va my
pham. Acid béo chudi trung binh ( MCFA ) nhu acid lauric, myristic, palmitic, capric,
stearic, oleic va linoleic déu d& tiéu hda. Pac biét, thanh phan acid lauric trong VCO
da duoc bao céo 1a co tiém ning diéu tri chong béo phi. Hon nita, MCFA c6 maot s6
dic tinh dinh dudng va chirc ning cy thé, bao gom tac dung khéang virus, khang khuan,
chéng mang bam, chéng dong vat nguyén sinh, chita bénh, chong viém va chéng béo
phi. VCO di duoc cong nhan 1a chat bo sung dinh dudng da nang nhd céc loi ich dinh
dudng va duoc lieu cua MCFA, vitamin, acid amin, hop chat khang khuan va khang
Vi-rat.

Khéc véi cac loai dau dn c6 chtra acid béo chudi dai, dau dira nguyén chat (VCO)
c6 ham luong acid béo chudi trung binh cao, khién nd tré thanh mét loai thuc pham
chie ning tiém ning c6 thé mang lai mot sé lgi ich cho stc khoe. cac dic tinh hoa ly,
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peroxide, acid béo ti do va ham luong acid béo cua tit ca cac VCO déu tuan theo tiéu
chuan caa Hiép hoi Dira Chau A va Thai Binh Dwong (APCC). T4t ca VCO chi yéu
chira acid lauric nam trong khoang 48,40%—52,84% ham luong acid béo.

VCO chura acid lauric (45 dén 52%). Nho lipase trong hé tiéu hda, VCO c6 thé bj
phan hay thanh acid lauric, 1-monolaurin va 2-monolaurin. Céc thanh phan nay c6 ca
nhém wa nudc va va md va ciing dugc cdng nhan 1a lipid khang khuan tuyét voi. Acid
lauric va monolaurin twong tac véi mot sé nhém chirc niang nhat dinh nim trong mang
té bao va c6 thé gy ton thuong té bao. Nhin chung, tiém ning cia VCO nhu mét loai
thuc pham lanh manh dugc dong gép boi acid lauric va monolaurin la nhitng chat
chéng vi tring.

VCO di duoc str dung rong rii vi nd duoc cho 1a ¢6 loi ich hon so véi dau dira
duoc tao ra thong qua qua trinh dun ndng va dau co. VCO rat hitu ich dé chdng lai vi
khuan, vi khuan va vi r(t va rat hitu ich trong viéc gidp mot ngudi giam can vé mat
trao d6i chat. VCO chtra chat béo trung tinh chudi trung binh, ban dau duogc tiéu hoa
hodc xtr 1y trong co thé tir carbohydrate c6 thé lam giam con d6i. Do d6, né khién con
ngudi tiéu thy it carbohydrate hon, tir d6 lam giam trong luong co thé. VCO ciing c6
thé duogc sir dung dé cham séc da, nhu mot loai thudc bdi ngoai da, chang han nhu
thudc tri vét thuong va cé thé hoat dong nhu mot ché pham sinh hoc, VCO thién vé y
hoc, ché pham sinh hoc va my pham.

Dau dira la mot phan khong thé thiéu trong cudc séng va nhiéu ché do an kiéng &
Nam A. Ban dau dau dira dugc xép cuing loai véi cac mat hang thuc pham chira acid
béo bao hoa va bi chi trich vi tic dong tiéu cuc cua n6 anh hudng dén sic khoe. Tuy
nhién, céc nghién citu cho thay dau dura 1a ngudn cung cip chudi trung binh phong phu
acid béo. Ngoai viéc str dung né trong nau an, dau dira con thu hat sy chl y nhd vao
tac dung nhu ha cholesterol, chong ung thu, chdng gan nhiém ma, chéng tiéu duong
va con 1am dep cho lan da. Bt chap tat ca nhitng loi ich stc khoe, viéc tiéu thu dau
dira van con han ché va bi danh gia thap do thiéu bang ching khoa hoc hd tro.

Dau dira (CNO) d trd thanh mot trong nhirng loai dau duoc wa chudng nht trén
thé gioi nho d6 bao hoa cao va on dinh tét. Cé nhiéu loai dau dira khac nhau nhu dau
cUi dira (CO) duoc chiét xuat tir com dira khd bang phuwong phap xay co hoc. Dau dira

nguyén chat (VCO) duoc chiét xuat tir hat nhan tuoi ma khong can xir ly nhiét do cao



hodc hoa hoc. Dau duoc chiét xuat bang con isopropyl tir vo dira dugc goi 1a dau vo
dira (CTO).

Thanh phan chinh trong dau dira la acid béo bdo hoa chiém khoang 94%, V&i
khoang 62% acid béo trung binh. Dau dira chtra chu yéu la chét béo trung tinh bo hoa,
véi acid chudi trung binh 12 lauric va myristic chiém wu thé. Dau triglyceride dugc tao
thanh chu yéu tir acid béo C8 (caprylic) va C10 (capric), ca hai acid nay déu duoc
phan loai 1a acid béo chudi trung binh, trong khi acid béo chinh trong dau dira, acid
lauric (C12), c6 thé dugc phan loai 1a acid béo chudi trung binh hoic acid béo chudi
dai. Vé mat tiéu hoa, acid lauric hoat dong gidng acid béo chudi dai hon do phan Ién
(70-75%) duoc hap thu bang chylomicron so véi 95% acid béo chudi trung binh dugc
hap thu tryc tiép vao tinh mach ctra. Acid béo chudi trung binh 14 chat dién ly yéu va
bi ion héa cao ¢ pH trung tinh. Piéu nay danh diu sy khac biét vé do hoa tan xay ra &
d6 dai chudi C:10 tro xudng, ngoai trir acid lauric. Trong 100g mau c6 41,84g acid béo
bdo hoa C12 (lauric), 16,659 acid béo bdo hoa C14 (myristic), 8,649 acid béo bdo hoa
C16 (palmitic), 6,80g chat béo bao hoa C8 (caprylic) va 2,52g acid béo bdo hoa C18
(stearic). o am trong dau dira dwoc chiét xuat thay d6i tuy theo phwong phap chiét
xuat duoc st dung dé thu duoc dau dira.

Protein dira thudng duoc phan loai theo dd hoa tan va thanh phan acid amin cua
ching. Protein dira ¢6 thé duoc phan chia thanh nim phan bang cach st dung cac dung
moi khéac nhau. C4c phan nudc, natri clorua, isopropanol, acid axetic va natri hydroxit
hoa tan duoc goi twong ung la cac phan albumin, globulin, prolamin, glutelin-1 va
glutelin-2. Céc protein chiém wu thé trong noi nhii hoic nhan dira dugc phan loai 1a
globulin (tan trong mudi) va albumin (tan trong nudc), chiém lan luot 40% va 21%
tong luong protein.

Dau dtra 1a chat 16ng khéng mau ¢ nhiét do tir 30°C trg 1én. N6 s& duoc dong dic
& nhiét d6 25°C. Dau dira dong dic ¢ mau tring. Dau dira chua tinh ché dat dén diém
béc khdi ¢ nhiét do 170°C trong khi dau dura tinh ché dat dén diém bbc khoi & 232°C.
DAu dira chi c6 mui dira dic trung néu né chua duoc tinh ché, tay tring hoac kha mui.
Néu khéng khuay tron, dau dira sé khong tan trong nuéc. Dau dira c6 mat do 924,27
kg/m3. Mat do cua dau phy thudc vao gid tri xa phong héa (trong lwong phan tir), gia

trj i6t (khéng bdo hoa). Mat do chat béo trung tinh & trang théi ran Ién hon khoang 10%



S0 Véi & trang thai long. Tuy nhién, khdng c6 dir liéu cu thé nao duoc bao céo vé nhiét
dung riéng cua dau dira. Nguoi ta biét rang khi ¢ trang thai ran, nhiét dung riéng it
thay ddi khi trong luong phan tir thay d6i. Véi su gia ting gia tri idt, nhiét dung riéng
cua dau dira ciing sé& ting 1én. Trong khi & trang thai 16ng, nhiét dung riéng ting nhe
theo trong luwong phan tir nhung giam theo gia tri idt. Dau dira cho thay dic tinh dong
chay cua chit 1ong Newton thuc su. Khi gan dén diém néng chay cua dau dira, hién
tuong phi Newton c6 thé xay ra do su hién dién cua cac tinh thé chat béo. Bo nhét
tang theo trong lugng phan tir, nhung giam khi tang d6 bdo hoa va nhiét do.

Cac loai triacylglycerol (TAG) chinh cua dau dura 1a CCLa, CLala, LalLala va
LaLaM (trong d6 C 1a capric, La 14 lauric, M 1a myristic) va phan con lai cua cac phan
ttr con lai dai dién cho cac loai phan tir triacylglycerol, xuat hién & mic dudi 10%. Céc
phan tir triacylglycerol chiém wu thé cua dau dira thuong duoc goi la triacylglycerol
chudi trung binh, c6 y nghia dinh dudng va dic tinh chic ning cua dau dira. Céc
triacylglycerol chinh cua dau dira chiém khoang 19% trilaurin (C36), tiép theo 1a 16%
moi loai diaurylcapryl glycerol (C34) va diaurylmyristylglycerol (C38) va 10% moi
loai cua lauryldicaprylglycerol (C32) va lauryldimyristyglycerol (C40).

Phospholipid thudng duoc tim thay trong hau hét cac loai dau va chat béo ty
nhién nhung s6 luong va thanh phan khac nhau tly theo nguon géc xuat xi. La mot
thudc tinh chtrc nang quan trong, phospholipid dugc biét 1a ¢6 tac dung 6n dinh doi
véi thuc pham béo. Thanh phan cua phospholipid c6 trong dau dua la
phosphatidylcholine (34,6% tong sé phospholipid), phosphatidyletanolamine (24,6%)
va phosphatidylinositol (19,0%).

Tocopherols (dudi dang Vitamin E) 1a chat chdng oxy héa ty nhién hoa tan trong
lipid duoc tim thay trong hau hét cac loai rau, dau. Trong sé cac loai dau thuc vat khac
nhau, dau dira c6 ham luong tocopherol twong dbi thap vi no it bi anh huong tu dong

oxy hda do mirc d6 khdng bao hoa thap (A Deen, 2021).

Bang 1.1. Thanh phin va ham lweng acid béo trong dau dira

Tén thong thwong Thanh phan (%)
Acid Caproic C6:0 0,10 -0,95
Acid Caprylic C8:0 4-10

Acid Capric C10:.0 4-8



Acid Lauric C12:0 45 - 56

Acid Myristic C14:0 16-21

Acid Palmitic C16:0 7,5-10,2
Acid Stearic C18:0 2—-4
Acid Oleic C18:1 45-10

Acid Linoleic C18:2 0,7-25

Thanh phan céc acid béo cd trong dau dira c6 chudi carbon tir C6 dén C18. S6
acid béo no mach trung binh tir C6 dén C12. Acid Lauric chiém ti 1¢ cao nhat 1a 45 —
56%. Acid chiém ti I thap 1a acid Caproic chiém tir 0,10% — 0,95%.

1.2. TONG QUAN VE CAC PHUONG PHAP THUY PHAN DAU BEO
1.2.1. Thily phan bang enzyme

Triacylglyceride dya trén thyc vat 12 nguyén liéu bén vimg cho linh vuc héa chat,
nang luong sinh hoc, thuc pham va my pham. Phuong phap thily phan bang enzyme
cung cap dong glycerol sach hon. Qua trinh thuy phan bing enzyme chi st dung nuéc
lam moéi trudng phan ang cho phép thu hoi glycerol tinh khiét dugc don gian hoa.
Trong s6 sau ché pham lipase thuong mai dugc thir nghiém, lipase Candida rugosa
duoc xac dinh 14 chat xdc tac sinh hoc hiéu qua nhat. Hoat tinh xtc tac trong dung
dich dém va nudc tinh khiét 13 twong dwong nhau. Glycerol duoc tao ra bang cach st
dung lipase d3 rira duoc thu hdi chi bang ba budc tinh ché. Trong toan bd qué trinh thu
hoi, ¢6 thé thu duogc 82% - 88% hiéu suat glycerol ly thuyét (Felix Melcher, 2023) .
Qua trinh thay phan dau thau dau sir dung enzyme lipase duoc thuc hién trong thiét bi
phan tng gian doan & nhiét dd phong (35 - 40°C). Bé giam chi phi cho phan ung xdc
tac enzyme, nudc trong nhii trong dau va ty Ié 3:1 giita dau va nudc dugc chon (VK
Rathod, 2009).

1.2.2. Thiy phan dwéi nwéc toi han

Trong nghién ciru ndy, qué trinh thay phan mot mau dau hat cai va hai mau dau
an thai trong nudc can toi han da dugc thyc hién trong 10 phan ung thép khéng gi
khudy tron dé tao ra acid béo. Sir dung dau hat cai 1am chat béo trung tinh mau, anh
huong cua cac thdng s6 phan tng dén hiéu suét acid béo da duoc nghién ctu dé xéac
dinh tap hop diéu kién thuy phan téi wu ¢ nhiét d6 300°C, thoi gian phan tng la 60

phat va dau thyc vat - nude ty 1é khdi luong 1:2. Acid Oleic 1a acid béo chiém wu thé



Vvé6i san lugng lan luot 12 74,4% trong luong tir mau dau hat cai va 57,5 va 72,4% trong
lwgng tir hai mau dau an thai, trong khi acid Palmitic 12 acid béo phé bién tha hai voi
san lugng 1én tai 31% trong luong (Morenike A. Peters, 2022).
1.2.3. Thiay phan nhiét
Quaé trinh thuy phan nhiét cua acid béo bdo hoa (C16:0 va C18:0) va acid béo
khong bio hoa (C16:1, C18:1 va C18:2) da duoc nghién cau & 90°C dén 160°C trong
thoi gian 30 phut va 8 gio. Hiéu suat thuy phan duoc tinh toan duwa trén hiéu suat khoi
lwong (tic 1a mg/g hop chat gbc), chiém tit ca cac san pham phu C2 - C24. Quan sat
thay rat it sy phan hay (dudi 1%) acid béo chudi dai (LCFA) sau qué trinh thity phan
nhiét trong 30 phat. O nhiét do 140 va 160°C trong 8 gio, céac acid béo bao hoa bi phan
hity dong déu tir C2 dén C14.
1.3. TONG QUAN VE ENZYME
1.3.1. Enzyme lipase tir Candida rugosa
Lipase duoc san xuat bai nAm men khéng sinh bao ta Candida rugosa (CRL) la
mot trong nhiing lipase duoc sir dung pho bién nhat trong céng nghiép do hoat tinh
cao. Candida rugosa lipase (CRL) la mot lipase da nang dwoc stir dung rong rai trong
nganh coéng nghiép huong liéu va huong liéu, cong nghiép dau ma, céng nghiép dugc
pham (Evelien Vanleeuw, 2019). Candida rugosa lipase (CRL) la mét trong nhiing
lipase duoc sir dung rong réi trong cac tng dung bién d6i sinh hoc trong méi trudng
nudc va hitu co. Candida lipase dé bi bat hoat sém do tiép xtc 1au dai voi nhiét do va
d6 pH khic nghiét va it hoat dong hon trong dung méi hitu co  (Emmanuel Onoja,
2018).
1.3.2. Enzyme lipase dwoc san xuat béi Aspergillus oryzae
Aspergillus oryzae (A. oryzae) 1a mot loai nAm dang soi. Loai nam quy nay con
la ngudn cung cap nhiéu chat chuyén héa thir cap c6 hoat tinh sinh hoc. Ngoai ra,
Aspergillus oryzae c6 hé thong bai tiét duoc thiét 1ap tét cho phép no tiét ra luong
protein cao vao mdi trudng nudi ciy (Ghoson M. Daba, 2021) . N6 la chét xuc tac co
hiéu qua cao cho qua trinh thiy phan este cua chat béo trung tinh (Togayhan Kutluk,
2022). Aspergillus oryzae 1a chung truyén thong duoc dung dé 1én men thuc pham va

la chiing an toan cap thuc pham (Jian-yong Zheng, 2019).



1.4. TINH HINH NGHIEN CUU TRONG VA NGOAI NUGC
1.4.1. Tinh hinh nghién ctru trong nwéc

Nhom nghién cau cia Nguyén Thi Ai Van da khao sat, danh gia qua trinh thay
phan dau dira bang cach sir dung mét sé lipase dé chon loc lipase thich hop nhim dat
dugc kha nang dé khang va cai thién kha ning chéng lai mot s6 loai vi khuan gay bénh
trong thuc pham thay phan. Muc cholesterol trong mau. Kha ning thay phan dau dira
cua 4 lipase bi anh huong bai 4 yéu té anh huong dén qua trinh thiy phan nhu: ty 18
dau/dém, ty 16 enzyme/co chat, pH va nhiét do (Van, 2020).

Nhom nghién ctu cia Nguyén Hoang Chinh tai Pai hoc Tén Pac Thing da sir
dung eversa inverting lipase thuy phan dau riia gé dé thu hoi acid béo. Phuong phap bé
mat dap ung duoc sir dung dé t6i wu hoa cac diéu kién phan ang. Khi ty I¢ nuéc-dau 1a
12,79:1, nhiét do phan tng la 38,9°C, luong enzyme la 13,88% va thoi gian phan tng
la 8,41h, hiéu suat cao nhat la 94,16%. Nghién cau nay sir dung lipase chuyén hoa
Eversa long trong qué trinh thuy phan dau bang enzyme c6 thé 1a mot phuong phép
day hta hen dé san xuat acid béo (Hoang Chinh Nguyen, 2018).

1.4.2. Tinh hinh nghién ctru ngoai nwéc

Anh huéng cua dich thay phan protein dira (CPH), thu dugc tir qua trinh thuy
phan phan giai protein han ché cua protein dira ¢ diac (CPC), ddi véi tinh 6n dinh va
tinh luu bién caa nhil twong dau trong nudc (O/W) d3 duoc nghién ctu trong cac hé
thng chira 0,2 g protein va 10 mL dau 6 liu nguyén chat hoic dau huéng duong trong
90 mL dung dich dém photphat & pH 6,9. Protein dira c¢6 dic, tir cac san pham phu cua
qué trinh ché bién dau dira nguyén chat, dugc thuy phan bang Alcalase ¢ nhiéu ty 18
enzyme va co chat protein khac nhau va thoi gian thay phan dé tao ra CPH véi muac do
thay phéan trong khoang 8,25-14,22% (S Thaiphanit, 2016).

Trong nghién ctru nay, qua trinh este hoéa enzyme dugc thuc hién gitra glycerol
va chit béo acid tir dau dira va acid decanoic sir dung n-hexan lam dung méi. Phan
g este hda ti wu dugc thuc hién cho cac théng sé caa ty Ié chat nén. Ty 1é mmol
giita acid béo va glycerol duoc sir dung la 1:1, 1:2, 1:3 va 1:4. Ty Ié chuyén hoa cao
nhét thu dugc ¢ ty 18 mol 1:4 véi gia tri 78,5% ddi vai este acid glycerol-decanoic va

55,4% d6i voi este acid béo glycerol cua dau dira (Sri Handayani, 2019).



Nghién ctru nay nham muc dich t6i vu hoa viéc san xuit acid béo tu do bang
cach thuy phan enzyme dau hat bong, 6 liu va hat co trong bé phan tng khudy st dung
lipase tir Geotrichum candidum (GCL-1). Cac thir nghiém vé do o6n dinh nhiét va
nghién ctu nhiét dong luc hoc ciing dwgc thuc hién. Sy thuy phan hoan toan dau hat
bong thu dugc sau 120 phit phan tng, trong khi ty 18 thay phan téi da cta hat 6 liu va
hat co lan luot 1a 96,4% va 60,1%. GCL-I thé hién hoat tinh cao nhét trong qué trinh
thay phan (dau hat bong va dau 6 liu). Trong diéu kién tbi wu (46,8% m/m dau, 6,6
U/g hdn hop phan tng & 40°C), qué trinh thuy phan dau hat bong hoan toan duoc quan
sat thay sau 60 phit phan tmg duogc thyc hién trong hé thong khdng c6 chat nhii hoa va
khong c6 chat dém (Matheus M. Ferreira, 2019).

Trong nghién ciu ndy muc dich thu duoc acid béo khong bio hoa da bang cach
thuy phan dau ca phé dwoc xuc tac bai Candida rugosa lipase (CRL). Acid Oleic
(31,09%) va Linoleic (51,80%) la céac acid béo chinh trong dau ca phé. Mot thiét ké
hdn hop trung tim da duogc thuc hién dé danh gia anh huong cua nong do lipase (0,1-
0,5 wt%) va gum Arabic (0-3 wt%) Ién sy hinh thanh acid béo ty do. Cac phan ng
duoc thuc hién trong binh phan tng thuy tinh c6 khuay dung tich 50 mL & 37°C trong
2 gio sir dung 40g moi truong. CRL mang lai hiéu suat thay phéan 1a 67,1-85,6%.
Nong do lipase va gum Arabic were duoc du doan tot nhat lan luot 1a 0,1 va 1,5%
trong lwong. Trong nhitng diéu kién nay, hiéu suat thay phan 1a 83,1% va dich thay
phan thu dugc bao gom chu yéu la acid Linoleic va Oleic (André José Fernandes,
2021).

Acid béo chudi dai dugc sir dung rong réi trong cac nganh céng nghiép thuc
pham va hda chét, va viéc diéu ché acid béo bing enzyme duogc coi 1a mot quéa trinh
than thién voéi méi truong. Trong nghién ciu ndy, cac acid béo chudi dai duoc diéu
ché bang qua trinh thuy phan dau hat cai bang enzyme véi lipase bién doi gen. Hon
nira, gia tri acid cua céc acid béo chudi dai dwoc giai phong khi thuy phan dau hat cai
dat khoang 161,64 mg KOH/g & 50°C trong 24 gio, do chuyén hoa thay phan 1a 91,45%
va hiéu suat dat khoang 6,735 mg KOH/g. h. Nhiing két qua nay goi y rang lipase téi
t6 hop BTL2 c6 hiéu suat thuy phan tuyét voi dbi voi dau hat cai va cho thay tiém

nang 16n trong viéc diéu ché céc acid béo chudi dai bang enzyme (Jun Zhang, 2020).
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Chwong 2. PHUONG PHAP NGHIEN CUU
2.1. NGUYEN LIEU

Hinh 2.1. Dau dira nguyén ligu

Trong qué trinh 1am cac thi nghiém va nghién ciru nguyén liéu duoc dung 1a dau
dira ép lanh dugc cung cap boi cong ty Dira Phuéc Hung, tinh Bén Tre.
2.2. DUNG CU — THIET BI - HOA CHAT

2.2.1. Dung cu

Pipet

Burette kh6a nhua

Binh erlene

Ong nho giot

Ong ly tam

Bdp cao su

Kep burette
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2.2.2. Thiét bj

Hinh 2.2. Can phan tich 3 s6
(Ngudn: vietchem.com.vn/ can-phan-tich-3-so-le-ohaus)

Hinh 2.3. My dong hoa IKA TK50
(Nguén: ika.com/vi/Products-LabEq/Dispersers-pg177/)
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Hinh 2.5. Bé diéu nhiét

Hinh 2.6. May ly tam téc dé cao
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Hinh 2.7. May do pH hién thj nhiét do
2.2.3. Hoa chat
Enzyme Lipase from Candida rugosa (Type VII, 2700 unit/mg solid) L1754
hé@ng Sigma-Aldrich (My)

Hinh 2.8. Enzyme Lipase tir Candida rugose
Enzyme Lipase from Aspergillus oryzae (>=100 LCLU/g) SAE0065 hang
Sigma-Aldrich (M¥Y)
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Hinh 2.9. Enzyme Lipase tir Aspergillus oryzae
- Pém phosphate duoc pha ché tir 4 loai mudi Natri Clorua (NaCl), Kali Clorua
(KCI), Natri biphosphat(Na2HPO4), Mono Kali Photphat (KH2PO4) xuét xi
Merck (Buc)
- Céc dung mobi Ethanol, Acetone, I1so Octan, Hexan Xuat xit Merck (brc)
- Céc hoa chat con lai xuét xi Trung Québc vai do tinh khiét > 99%.
2.3. THOI GIAN VA PIA PIEM NGHIEN CUU
2.3.1. Thai gian nghién cau
Pé tai nghién ctru dugc thuc hién tir thang 10 ndm 2022 dén thang 9 nam 2023.
2.3.2. Pia diém nghién ciu
Pé tai duoc thuc hién tai phong thi nghiém My pham Khoa K¥ thuat Thuc pham

va Mbi truong, truong Dai hoc Nguyén Tt Thanh.
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2.4. PHUONG PHAP NGHIEN CUU
2.4.1. Quy trinh thay phan diu dira

Bémphosphat Béng hoa

v

Chinh pH

!

Thuy phéan

Hinh 2.10. So' b thily phan dau dira

Thuyét minh: Quy trinh thuy phan dugc sira doi tir phwong phép cua Sharma
(Sharma, Chaurasia, & Dalai, 2013). Cu thé: cho 50g hdn hop dau dira va dém
photphat ban dau vao céc 500mL theo ty Ié cua tirng khao sat. Hon hop nay duoc nhii
hda bang may déng nhat toc d6 cao IKA T50 & toc dd 7000 vong/pht trong 15 phdit.
Luong enzyme tu do vai ndng do khac nhau duoc thém vao hdn hop; hoa tan enzyme
bang may khuay SH-11-6C ¢ toc d6 350 vong/phit trong 15 phut. Piéu chinh pH cua
dung dich dém. Trong qué trinh thiy phan, hdn hop duoc khuay lién tuc voi toc do
khuay 150 vong/phut, nhiét do thuy phan duoc thay ddi theo cai dat bé diéu khién
nhiét d6. Hon hop sau khi phan tng thuay phén trong 3 gio s& cho thém 1mL ethanol
sau d6 duoc ly tdm & toc d6 8000 vong/phut trong 20 phat. Cac pha dau va nuéc hinh
thanh sau qua trinh ly tim duoc tach ra khéi nhau. Pha dau dugc phan tich dé xac dinh
hiéu suat thay phan. Mai thi nghiém duoc thuc hién ba lan va céc gia tri trung binh

duoc bao cao.
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2.4.2. Quy trinh thu hdi acid béo tw do sau thily phan
Pha dau thu duoc sau khi ly tdm hdn hop sau phan ng thay phan dugc trung hoa
luong acid ty do trong hdn hop bang KOH 0,5N du, sau d6 cho vao phéu chiét, n-
hexan duoc thém vao dé tach phan dau chua dugc thuy phan ra khoi hdn hop. Lop trén
phéu chiét chira phan dau va n-hexan duoc tach ra khoi hdn hop. Phan con lai phéu
chiét duoc acid héa bang HCI du (pH < 2) dé chuyén cac mudi acid béo vé acid béo ty
do. Sir dung phéu chiét cho n-hexan vao dé tach luong acid béo ty do nay. Phan trén
cua phéu chiét duoc tach ra hdn hop, Na2S04 khan dugc cho vao dé loai bo luong
nude du. Acid béo dugc tach ra khoi dung méi bang thiét bi cd quay chan khong. Acid
béo tu do duoc mang di phan tich sic ky ghép khéi phdé GC-MS dé xac dinh thanh
phan.
2.4.3. B6 tri thi nghiém
Dé nghién ciru cac yéu té anh huong dén qua trinh thiy phan dau dira nguoi ta sir
dung phuong phap khao sat ting bién, sau khi khao sat cac diéu kién téi wu, xac dinh
cac diéu kién toi vu roi tién hanh khao sat nhan td. Cudc khao sat dugc thuc hién doc
lap bang cach st dung hai loai enzyme khac nhau: lipase tir Candida va Aspergillus

oryzae.

Bang 2.1. Bo tri thi nghiém

TN Yéu t6 khao sat Diéu kién khao sat

1 Anh hudng cia nong do hai loai enzyme | v/ pH: 7

lipase: v' Nhiét 46 :40°C

0,5% - 1% - 1,5% - 2% - 2,5% v’ Ti 1¢ dau dira/dém: 1:3 (%kI)
v" Thoi gian : 3h

2 | Anh huong cua ti 18 dau dira va dém khi sir | v' Nong do enzyme : TN1

dung hai loai enzyme lipase (%kl): v pH: 7
1/1-1/2-1/3-1/4-1/5 v' Nhiét d6 :40°C
v" Thoi gian : 3h
3 Anh huéng cua pH: v' Ham luong enzyme lipase : TN1
6-65-7-75-8 v’ Ti 1& dau dira/dém : TN2

v' Nhiét d6 :40°C
v" Thoi gian : 3h
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4 Anh huong cia nhiét d6 thay phan (°C): v' Ham lugng enzyme lipase : TN1
30-35-40-45-50-55 v’ Ti 1é dau dira/dém : TN2

v pH: TN3

v Thoi gian : 3h

5 Anh huodng cua ti 18 iso octan/ dau dira dén | v Ham luong enzyme lipase : TN1
mirc d6 thuy phéan (%KkI): v’ Ti 1é dau dira/dém : TN2
0-0,5/1-1/1-1,5/1-2/1 v' pH: TN3

v Nhiét d6:TN4

2.5. PHUONG PHAP PHAN TiCH
2.5.1. Xdc dinh mire d6 thiy phan dau dira

Mt d6 thay phan trong dung dich thu dugc duoc xac dinh bang cach chuan do
bang KOH. Tém lai, 3 g dung dich mau dau thay phan va 3 — 4 giot phenolphtalein
duoc pha lodng trong 50 mL dung dich ethanol:acetone (v/v) theo ty 1€ 1:1. Dung dich
duoc chuan d6 bang KOH 0,1M va lic manh cho dén khi dung dich hoi d6i mau. Cong
thire xac dinh mie do thuy phan cia dau dira (Zenevicz, Jacques, Furigo Jr, Oliveira,
& de Oliveira, 2016):

M KOH MM FFA
10.M

Crra(W%) = Yeon:

Trong d6 Cgra: muce do thuy phan (%owt)

Vion: Thé tich KOH chuan d6 (mL)

Myon: Nong d6 KOH chuan d6 (0,1 M)

MMeea: Khéi lwong phan tir trung binh ciia acid béo ¢6 trong dau dira (210,43
g/mol)

Ms: Khdi lugng mau phan tich (3g)

2.5.2. Xac dinh dic tinh va thanh phan cac acid béo trong dau dira.

Cac tinh chét hoa ly cua dau dira dugc xac dinh gom chi sé acid theo tiéu chuan
ISO 6127:2010; chi sé peroxid (TCVN 6121-2010); chi s6 xa phong héa (TCVN
6126-2007), chi s6 i6t (TCVN 6122-2010).
2.6. PHUONG PHAP XU LY SO LIEU

Dit liéu duoc tinh toan va xir Iy bang phan mém Excel va SPSS 27.
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Chuong 3. KET QUA VA THAO LUAN
3.1. TINH CHAT DAU DUA NGUYEN LIEU

Cac tinh chét ly hoa cua dau dira duoc trinh bay ¢ Bang 3.1 Céc tinh chat cua dau
dira dap tng duoc tiéu chuan TCVN 6311:1997 va tiéu chuan cua Hiép hoi Dira Chau
A Thai Binh Duong vé dau dira thuc pham. Gia tri idt twong ddi thap chang to acid
béo bdo hoa chiém phan Ion trong thanh phan chit béo cua dau dira. Chi sé acid va

peroxide twong d6i thap chiing té dau dira tuoi, khong bi oxy hoa va chat luong tét.

Bang 3.1. Tinh chat héa ly caa dau dira nguyén liéu

Tinh chat Két qua Phwong phap
Chi s6 acid (mgKOH/g dau) 0,34 + 0,06 TCVN 6127-2010
Chi s6 Peroxide (meq/kg dau) 1,44 + 0,06 TCVN 6121-2010
Chi s6 xa phong héa (mg KOH/g dau) 252,2+85 TCVN 6126-2007
Chi s6 Iot (Wijs) 6,44 0,32 TCVN 6122-2010

Thanh phan céc acid béo trong dau dira dugc trinh bay ¢ bang 3.2

Bang 3.2. Thanh phan acid béo trong dau dira nguyén liéu

Acid béo Thanh phan %
Caproic acid C6:0 0,54
Caprylic acid C8:0 7,88

Capric acid C10:0 6,00

Lauric acid C12:0 50,50
Myristic acid C14.0 18,27
Palmitic acid C16:0 7,98
Stearic acid C18:0 2,95

Oleic acid C18:1 4,76
Linoleic acid C18:2 0,71

Arachidic acid C20:0 0,4

Thanh phan acid béo trong dau dira c6 chudi cacbon tir C6 dén C20. Acid béo

bdo hoa chiém 94,52%, acid béo bdo hoa tong sé chudi trung binh (C6-C12) chiém
64,93%. Acid Lauric chiém ty 1¢ cao nhat trong thanh phan, véi ham luong 50,5%.
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3.2. ANH HUONG CUA NONG PQ HAI LOAI ENZYME LIPASE LEN MUC
PO THUY PHAN DAU DUA

Viéc bo sung thém nong do enzyme lipase s& lam ting mirc d6 thuy phan. Trong
thi nghiém nay, muac do khi phan sau 3 gio thay phan dau dira duoc xac dinh khi sir

dung 2 enzyme lipase Candida rugosa va Aspergillus oryzae.

60,0

m Candida rugosa

50,0 M Aspergillus oryzae
40,0
30,0
20,0
10,0
0,0
0,5 1 15 2 2,5 3

Ham lwgng enzyme lipase (%ow)

Mikc do thiy phan Cp,(%)

Hinh 3.1. Anh hwéng ciia ndng dd enzyme dén mire d thiry phan

Hinh 3.1 cho thay ring véi sy ting nong do lipase trong hdn hop phan tng lam
tang hiéu suat phan @ng cua ca hai enzyme. Tuy nhién, & mot mic nong do nhat dinh,
viéc tiép tuc tang luong lipase s& khong con 1am ting dang ké toc do phan tng nira.
Sau khi dat ¢én mot mirc ndng do enzyme nhit dinh, bé mat tiép xic co thé bi bio hoa
Vv6i enzyme (Rooney & Weatherley, 2001) . Mutc do thuy phan cao nhat khi st dung
Candida lipase la chiét xuat duoc 54,9% dau dira & nong do 2%. Trong khi d6, nong
do enzyme Aspergillus oryzae lipase 2,5% du dé dat mic thiy phan cao nhat 35,3%
sau 3 gio thuy phan dau dira. C6 sy khac biét vé mac do thuy phan dau dura khi sir
dung 2 loai lipase, trong d¢6 Candida lipase cho thay kha ning xtc tic cho phan ung

thuy phan dau dira manh hon so véi Aspergillus oryzae lipase. Trong cac nghién ciu
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vé thiry phan dau béo, tiy vao dic tinh dau béo. Nghién ctu cua Sharma et al. (2013)
(Sharma et al., 2013) sir dung enzyme lipase Candida rugosa thuy phan dau gan ca
tuyét cho két qua tét nhat ¢ ndng do 2%. Trong khi d6 Freitas et al. (2007) (Freitas,
Bueno, Perez, Santos, & de Castro, 2007), da thiy phan dau dau nanh véi nong do
enzyme lipase la 1%, hay trong mot nghién cau khac Virendra K. Ratho et al. (2009)
(Rathod & Pandit, 2009) da thuy phan dau thau dau véi ndng dé enzyme lipase
Aspergillus oryzae khoang 3%. Trong nghién ctu nay, nong do enzyme lipase
Candida rugosa 2% va nong do enzyme lipase Aspergillus oryzae 2,5% dugc coi la
nong do toi uu.
3.3. ANH HUONG CUA Ti LE DAU DUA VA PEM LEN MUC PQ THUY
PHAN DAU DUA KHI DUNG HAI LOAI ENZYME LIPASE

Do hoat tinh xUc tac cia enzyme lipase dugc tién hanh trén nhii twong dau va
nudc nén khi ting lugng dém s& hinh thanh nhiéu lién két gitra dau va nudc hon ciing
nhu ¢4 thém co chét dé lipase xuc tac cho phan tng thay phan, dan dén muac do thay
phan ting 1én. Tuy nhién néu luong qua nhiéu s& lam giam dang ké kha nang xitic tac
cua lipase do c6 su canh tranh cua co chit, bén canh d6 lwong dém Ion ciing dan dén
tiéu tén nhiéu hon vé mat nang luong, hiéu qua qua trinh thay phan (Sharma et al.,
2013).

Hinh 3.2 cho thay mdi loai enzyme lipase x(c tac cho qué trinh thay phan dau
dira phi hop ty 1é dau dira/dém khac nhau. Murc d6 thity phan cao nhat dat duoc & ty 18
dau dira/dém 1a 1:4 ddi voi enzyme lipase Candida rugosa, trong khi enzyme lipase
Aspergillus oryzae can ty I¢ dau dira trén dém 1a 1 : 3. Nhin chung, ty 1é dau/dung dich
dém trong phan ¢ng thity phan thay d6i phu thudc vao nhiéu yéu té do do hoa tan cua
lipase va lién két véi lién két este cuia chat béo 1a khac nhau cho céc loai dau béo khac
nhau va cac phuong phap thuy phén khac nhau. Nghién ctu cua Sharma et al. (2013)
(Sharma et al., 2013) st dung enzyme lipase Candida rugosa thuy phan dau gan ca
tuyét cho két qua tét nhat ¢ ti 16 diu /dém 1a 1:4, trong khi d6 Mara Cristina P.
Zenevicz et al. (2015)(Zenevicz et al., 2016) phai dung dén ti 1¢ dau /dém 14 1 : 20 m&i
dat duoc hiéu qua cao nhat khi thiy phan dau dau nanh sir dung enzyme lipase

Lipozyme TL IM. Trong nghién ciru nay, muc do thity phan cao nhat dat duoc ¢ ty 1¢
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dau dira/dém 1a 1: 4 dbi véi enzyme lipase Candida rugosa, va 1:3 dbi véi enzyme

lipase Aspergillus oryzae. C4c ti 1& nay duogc cb dinh cho cac khao sét tiép theo.

70,0

H Candida rugosa
60,0

B Aspergillus oryzae

50,0

40,0

30,0

20,0

Mirc d9 thity phan Cpp, (%)

10,0

0,0

1:01 1:02 . 1:03 1:04 1:05
Ti 1& diu dira/ dém (%kl)
Hinh 3.2. Anh hwéng cia ti 18 diu dira/dém dén mirc d thay phan

3.4. ANH HUONG CUA pH LEN MUC PQ THUY PHAN DAU DUA

Viéc xéac dinh gia tri pH thich hop cho ting loai enzyme la can thiét vi pH c6 anh
huong rat Ion dén kha ning thay phan cua lipase. Nhiing thay doi dang ké vé do pH c6
thé anh huong dén qua trinh ion hoa co chit, sy phan huy co chét va sy bién tinh cua
enzyme dan dén giam muc d6 thay phan (Goswami, Basu, & De, 2009). Trong nghién
ctru nay pH duoc khao sat & cac mic tir 6 dén 8, 1a khoang lam viéc thudng gap cua

cac loai enzyme lipase.
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Hinh 3.3. Anh hwéng ciia pH dén mire dd thiy phan

Két qua hinh 3.3 cho thdy mirc d6 thay phan c6 phu thudc vao pH cua moi
truong phan ng. Muc do thity phan ting dan khi pH ting tir 6 dén 7 va cao nhat dat
dugc & pH=7,5 (58,2%) sau d6 giam nhanh & pH=8 di véi enzyme lipase Candida
rugosa, trong khi enzyme lipase Aspergillus oryzae cin moéi trudng pH=7 dé cho muc
d6 thay phan cao nhat (35,3%). Khang c6 su khac biét rd rét vé mac do thay phan o
pH=7 va pH=7,5 ddi véi enzyme lipase Candida rugosa. Mot s6 két qua nghién cau
khac vé thay phan dau béo ciing cho két qua twong ty voi nghién ctu nay, nhu qua
trinh thay phan dau gan cé tuyét bang enzyme lipase duoc tién hanh ¢ pH 7,0 (Sharma
et al., 2013) . Qua trinh thuy phan dau dau nanh sir dung 2 loai enzyme khéc nhau ¢
pH 7 va 7,5 dugc thyc hién boi Freitas et al. (Freitas et al., 2007). Trong nghién ctu
nay, pH =7,5 dbi véi enzyme lipase Candida rugosa va pH =7 d6i véi enzyme lipase

Aspergillus oryzae dugc ¢ dinh trong céc khao sét tiép theo.

3.5. ANH HUONG CUA NHIET PQ LEN MUC PO THUY PHAN DAU DUA
Nhiét d6 c6 anh huong manh mé dén phan ung thuy phan dau béo si dung xdc

tac enzyme lipase.
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Hinh 3.4. cho thdy c6 mét xu huéng giéng nhau d6i véi ca 2 loai enzyme lipase
sir dung trong nghién ciu. Mitrc d6 thuy phan ting dan khi nhiét do tang tir 30°C dén
35°C va dat mic do thuy phan cao nhét tai 40°C. Sau d6, kha ning thuy phan dau dira
giam xudng khi tiép tuc ting nhiét d6 tir 40°C dén 55°C. Piéu nay duoc giai thich 1a
khi ting nhiét d6 ciia phan tng thuy phan, d6 nhét cia hon hop giam va cac phan tir
enzyme tré nén linh hoat dan dén ting lién két gitra lipase vé6i co chit, ting mic do
thay phan. Tuy nhién, sy mét hoat tinh cia enzyme lipase s& xay ra néu nhiét d6 qua
cao do ban chat cua enzyme 1a protein, d& bi bién tinh vi nhiét, dan dén muc do thay
phan giam (Serri, Kamarudin, & Rahaman, 2008). Nhiét d¢ thuy phan nay cling tuong
duong véi cac nghién ctu cua Freitas et al. (2007) trong viéc st dung 2 loai enzyme
lipase dé thiy phan dau dau nanh (Freitas et al., 2007). Trong mot nghién cau khac
Virendra K. Ratho et al. (2009)(Rathod & Pandit, 2009) da thay phan dau thau dau &
nhiét do 40°C khi sir dung enzyme lipase Aspergillus oryzae. Muc nhiét do thuy phan

40°C cho ca 2 loai enzyme duoc ¢b dinh cho khao sat tiép theo.

70,0

Candida rugosa

60,0 Aspergillus oryzae I

i I

50,0

30,0 I 1

20,0

Mirc d thiy phan Cpp,(%0)
H
|_|

10,0

0,0
30 35 40 45 50 55

Nhiét d§ (°C)

Hinh 3.4. Anh hwéng cia nhiét dd phan ing dén mire do thily phan
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3.6. ANH HUONG CUA Ti LE DUNG MOI ISO-OCTAN/ DAU DUA LEN
MUC PO THUY PHAN

70,0

H Candida rugosa

60,0
M Aspergillus oryzae

50,0

40,0

Mire d) thiy phan Cr,(%)

20,0

10,0

0,0

0 0.5:1 11 1.5:1
Ti 1¢ dung méi/ diu dira (%kl)

Hinh 3.5. Anh hwéng cia ti I¢ iso octan/ dau dira dén mirc d thiy phan

Hinh 3.5 cho thay hoat tinh thiy phan cua 2 loai enzyme lipase bi anh huéng khi
st dung céc ti 16 dung mdi iso-octan/ dau dira khiac nhau. P6i voi enzyme lipase
Candida rugosa, khi st dung dung méi iso octan véi ty 1& dung mdi/ dau dira =0,5/1
cho thdy mirc d6 thay phan ting 1én so véi truong hop khdng sir dung dung mdi iso
octan va dat gai tri cao nhét trong tat ca cac khao sat (62,2%). Tuy nhién khi ting
luong iso octan trong hdn hop thiy phan, mirc 6 thuy phan lai lién tyc giam. Diéu
nay duogc giai thich 1a khi ¢c6 mat dung mdi hitu co, sy tiép xdc giita enzyme va co chit
t6t hon, dan dén tang hiéu suat thay phan, tuy nhién néu st dung luong dung moi du
thira s& lam giam kha nang tiép can cua cac vi tri hoat dong cia enzyme va co chat
(Yadav & Devi, 2004). Déi véi enzyme lipase Aspergillus oryzae, viéc sir dung dung

moi iso octan cho thay khong 1am ting muc d6 thay phan dau dira, khi ting luong iso
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octan str dung lam giai hiéu suét thuy phan. Piéu ndy da dugc thiy & nghién ctu cua
Virendra K. Ratho et al. (2009)(Rathod & Pandit, 2009).

Dé thuy phan dau dira, vi vay trong nghién ciru ndy, ti 1 dung mdi iso octan: dau
dira 12 0,5:1 khi st dung enzyme lipase Candida rugosa dé thuy phan dau dira va dbi
véi enzyme lipase Aspergillus oryzae khong can thiét phai sir dung dung mdi iso octan
trong hon hop thuy phan.

3.7. PHAN ACID BEO TU DO TRONG HON HQP SAU THUY PHAN

50

45 Candida rugosa

Aspergillus oryzae

35
30

25

(%kI)

20
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10

Cé c8 C10 C12 Ci4 Cl6 Ci80 Ci8:1 (Ci8:2
Thanh phin acid béo sau thily phin

Hinh 3.6. Thanh phan acid béo tw do trong hdn hep sau thily phan
Hinh 3.6 cho thiy acid béo mach trung binh (C6-C12) la thanh phan chinh caa
cac acid béo trong hon hop sau thuy phan (khoang 60%). Acid lauric (C12) I thanh
phan chiém ham luong cao nhat (45,23% ddi véi lipase Candida rugose va 46,36%
d6i vai lipase Aspergillus oryzae). Mic du lipase Aspergillus oryzae 1a lipase dic hiéu
& vi tri sn-1,3, ty 1& phan tram cia mdi acid béo duoc lipase Aspergillus oryzae giai
phong khong c6 su khac biét dang ké so véi enzyme khong dac hiéu vi tri lipase

Candida rugose. Két qua cho thay tiém ning cua viéc sir dung enzyme lipase dé thay
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phan dau dira thu hoi céc acid béo mach trung binh, 1a cac san pham c6 gia tri gia ting

cao tir dau dura.
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KET LUAN VA KIEN NGHI
1. KET LUAN

Trong nghién cttu ndy, anh huéng cua cac yéu té khac nhau dén hiéu qua thay
phan dau dira bang hai loai enzyme lipase, Aspergillus oryzae va Candida rugosa, da
duoc nghién ctru. Dé tai da dat dwoc nhitng két qua chinh sau:

D3 x4c dinh dugc tinh chat ly hoa va thanh phan cua dau dira nguyén liéu

Céc thdng s6 qua trinh phd hop cho qua trinh thiy phan duoc xac dinh bang 2

loai enzyme dac hiéu sau:

Bang 4.1. Thong sb quéa trinh thiy phian dwoc xac dinh bang 2 loai enzyme

Théng so Lipase Candida rugose Lipase Aspergillus oryzae
Ham lugng enzyme 2% 2,5%

Ti 1¢ dau dira: dém 1:4 1:3

pH 7,5 7

Nhiét do phan rng 40°C 40°C

Ti 1é iso octan:dau dura 0,5:1 0

Muc d6 thay phéan 62,2% 35,3%

Acid béo mach trung binh (C6-C12) 1a thanh phan chinh cua cac acid béo trong
hdn hop sau thiy phan (khoang 60%) véi acid Lauric (C12) 1a thanh phan chiém ham
luong cao nhét.

2. KIEN NGHI
Tién hanh nghién cau quy mé pilot vé phan &ng thay phan nhiam nang cao kha

nang ung dung vao thyc té san xuat va nang cao gia tri kinh té cua dau dira.
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