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LOI CAM DOAN

To61 cam doan day la cong trinh nghién ctru cua riéng t6i va mdt so két

qua cung cong tac vdi cac cong su khac.

Céc s0 liéu két qua néu trong ludn van la trung thyc, mot phan da duoc
cong bo trén cac hoi nghi, phan con lai chua dugc ai cong bo trong bat clr

cong trinh nao khéc.
Néu c6 gi sai sot, toi xin hoan toan chiu trach nhi¢m.

Ky va ghi r6 ho tén
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LOI CAM ON

Pé c6 thé hoan thanh dugc do an ndy, em xin chan thanh cam on ¢6
TS. Ping Hong Anh, cing cac c¢o chi tai phong B mon Cong nghé Ché
bién Nong San va D6 Udng, Vién Cong nghiép Thyc pham da tan tinh
huéng dan, dinh huéng cach tu duy va cach lam viéc khoa hoc tao diéu
kién t6t nhat dé em hoan thanh khoa luan tt nghiép.

Em xin gri 10i cam on sau sic dén c¢6 TS. Bui Thi Hai Hoa, khoa cong
ngh¢ sinh hoc, truong Pai hoc Mo Ha Ndi da dua ra nhiing 161 khuyén, chi
bao tan tinh trong qua trinh hoc tap ciing nhu khéa luan tét nghiép nay.

Em xin chan thanh cam on cac théy, ¢ tai truong Pai hoc Mo Ha Noi.
Pic biét 1a cac thiy co trong khoa céng nghé sinh hoc da truyén dat nhing
kién thirc b ich, tao moi diéu kién trong qua trinh hoc tap nghién ctru gitp
chung em c6 hanh trang viing chic trude khi tot nghiép.

Cubi ciing, em xin giri 10i cam on chan thanh nhét dén gia dinh, ban bé
da luon dong vién, chia sé ciing nhu ddng hanh ciing em trong sudt ching
duodng vira qua.

Nguwoi thue hién

Dwong Anh Tu
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PHAN1: DAT VAN PE

1.1. Tinh cép thiét cia dé tai

Pau twong (Glycine max L. Merrill) 1a mot trong nhitng ngudn protein thuc
vét quan trong nhat, chiém khoang 40% ham luong protein va cung cip cac axit
amin thiét yéu cho ché d6 an udng cta con ngudi [1]. Protein dau trong khong
chi duoc sir dung trong thyc phdm ma con Gng dung trong cong nghiép duoc
phém, my phém va thirc an chan nuoi. Pac biét trong ché do an thuan chay, cac
san pham tir protein dau twong da tro thanh lya chon thay thé chinh cho thit
dong vat nhd vao ham luong protein cao va nhitng loi ich strc khoe tiém ning
ma ching mang lai.

Bén canh d6, trong bbi canh dan so toan cau tang nhanh va nhu cau protein
ngay cang cao, viéc khai thac hiéu qua ngudn protein thuc vt nhu dau twong
tré thanh giai phap bén viing dé giam ap luc 1én ngudn protein dong vat (Aiking,
2011). Theo théng ké cua Food and Agriculture Organization (FAO) 2020, san
luong dau twong toan cau dat hon 350 triéu tin/nam, nhung chi khoang 30%
duogc tan dung dé san xuét protein tip trung. Phan 16n nguyén nhén 13 do qua
trinh tach chiét protein tir dau twong da va dang chiu nhiéu anh hudng, bdi cac
yéu t nhu phuong phap chiét, diéu kién nhiét do, pH, dung moi va thoi gian,
dan dén hiéu suat thu hdi va chét lugng protein khong on dinh [2]. Vi thé, viée
nghién ctru cac yéu td anh huong dén qua trinh tach chiét s& gop phan khong
nho vao viéc nang cao hiéu suat thu hdi protein, giam lang phi nguyén liéu va
giam chi phi san xuat bang cach t6i wu héa diéu kién cong nghé.

Ngoai ra tai Viét Nam, mac du da co kha nhiéu nghién ctru vé dau tuong, tuy
nhién cac nghién ctru thuong chi tip trung riéng 1é timg yéu té anh hudng trong
qua trinh tach chiét. Chinh vi vay, viéc tiép can mat cach toan dién, phan tich
modi twong quan va anh hudng tong hop cia cac yéu té dén qua trinh tach chiét
protein 1a hét stic can thiét.

Xuat phat tir thuc tién va tinh can thiét trén, dé tai: “Nghién citu ting dung

enzyme va song siéu dm trong chiét xuat protein tir dgu twong” dugc tién hanh.



1.2. Muc tiéu cia dé tai

Nghién ctru x4c dinh diéu kién thi nghiém thich hop va budc dau xay dung quy
trinh thu nhan protein dau twong cho qua trinh chiét xuét protein tir ddu tuong

bang phuong phap két hop enzyme va siéu am.
1.2.1. Y nghia khoa hoc

- G6p phan bo sung co so khoa hoc vé qua trinh chiét xuét protein tir dau
twong bang phuong phap két hop enzyme va song siéu am.

- Panh gia anh hudng cta cac yéu to cong nghé nhu ty 18 nguyén liéu/nudc,
thoi gian xir 1y siéu 4m va pH dén hiéu sut thu hdi protein.

- Lam co s& cho cac nghién ctru tiép theo vé tdi uvu héa qua trinh thu nhan

protein thyc vat.

1.2.2. Y nghia thuc tién

- Néng cao hiéu suat thu hoi protein tir dau twong bang phuong phap than
thién v&i moi truong.

- Gop phan tan dung hiéu qua ngudn nguyén liéu dau tuong trong nudc.

- Tao tién dé ung dung trong san Xuét protein thuc vat phuc vu nganh thuc

pham, thyc pham chay va thyc pham chirc nang.
1.3. Pdi twong va pham vi nghién ciru

1.3.1. Doi twong nghién ciru

- Pau twong gidng DT84,

Hinh 1: Hinh anh cady dau tuong DT84



- Protein dau twong thu nhan bang phuong phap chiét xuat két hop enzyme va
song siéu am.
- Cac enzyme sit dung gdm: Viscozyme L, Cassava C, Pectinex SPL,

Cellulase A, Cellulase T, Hemicellulase va Pectinase G.

1.3.2. Pham vi nghién cvuru
- Nghién ctru mét s6 yéu t6 anh hudng dén qua trinh tach chiét protein tir dau
turong, nham muc dich thu duoc protein cao nhat tir d6 dé xuét xay dung quy
trinh tach chiét protein ddu twong quy mé phong thi nghiém.
- Khong nghién ciru bao quan san pham va danh gia cam quan thuong mai.
1.4. No¢i dung nghién ciru
Noi dung 1: Xac dinh dugc anh hudng cua song siéu am dén thu nhéan protein cao
tir dau tuong.
Noi dung 2: Nghién ctru ty 1€ nguyén li¢u va nude thich hop cho qua trinh tach
chiét protein.
Noi dung 3: Nghién ctru 4nh huéng thoi gian xir Iy enzyme dén qua trinh thity
phéan
Noi dung 4: Nghién ctru anh hudng cta pH sau xir Iy enzyme dén qua trinh
thu nhan protein.

Noi dung 5: Xay dung quy trinh tach chiét protein qui mé phong thi nghiém.



PHAN2: TONG QUAN TAI LIEU
2.1. Tong quan chung

2.1.1. Tong quan vé diu twong
bau tuong (t€n khoa hoc 1a Glycine max) 1a mét loai cay thudoc ho dau
(Fabaceae), hat dau tuong c6 hinh tron, bau duc,.. va c6 mau vang, mau vang
xanh hodc cac mau trung gian [3]. Cay dau twong c6 ngudn gdc tir ving Mén
Chéu (Trung Qudc) va duge lan truyén dan ra khip thé gidi. Pau tuong 13 cay
than thao, than cdy manh, da s6 moc dting, cao tir 0,8 m dén 0,9 m, ¢ long canh
huéng 1én phia trén. Qua thdng, hinh ludi liém, gan bi ép, trén qua c6 nhiéu

long mém mau vang, thét lai gitra cac hat [4].

O nudc ta, theo s6 liéu théng ké cua Cuc Tréng trot, B0 Nong nghi€p va Phat
trién nong thon (2021), dau tuong dang dugc trong tai 25 tinh thanh ca nudc,
v6i dién tich khoang 65% tai cac khu vuc phia Biéc va 35% tai cac khu vuc phia
Nam. Cac tinh thanh c6 dién tich tréng dau tuong 16n nhét cia Viét Nam c6 thé

ké dén nhu Ha Giang, Ha Noi, Thanh Hoa,... [5].



Dau tuong 1a cay co gia tri dinh dudng cao, hon han cac loai dau dd khéc va
twong duong hodc vuogt hon cac loai thuc phém co nguén géc tor dong vat.
Protein tir dau tuong 1a loai protein thuc vat duy nhat chira tt ca cac acid amin
thiét yéu voi so luong c6 thé dap ung dy du cac yéu ciu sinh 1y cta con nguoi
va do d6 1a ngudn protein thuc vat quan trong cho ca dong vat va con nguoi.
Pau tuong chira 35-40% protein, 20% lipid, 9% chét xo va 8,5% d6 am dua trén
trong luong kho cua hat thd truéng thanh [6]. Protein dau tuong chira day du 8
loai acid amin thiét yéu: tryptophan, lysine, leucine, isoleucine, methionine,
threonine, valine. Ngoai ra, hat dau tuong con chira ham luong dau béo cao hon

cac loai d6 khac nén duoc coi 13 cdy cung cip dau thyc vat quan trong [6].

2.1.2. Thanh phin héa hoc ciia diu twong
Cay dau twong 1a loai cay trong da co tir 1au doi. S¢ di dau trong dugc nguoi ta
danh gia cao nhu vay chu yéu 1a do gia tri kinh té ctia n6 [7]. Hat dau tuong c6
thanh phan dinh dudng rét cao, gidu protein, lipid, vitamin va mubi khoang. Dau
tuong 13 loai hat ma gia tri ctia né duoc danh gia dong thoi ca protein va lipid.
Protein dau twong c6 pham chat tot nhat trong s6 cac protein thuc vat bi vi no

c6 ddy du cac acid amine khong thay thé [8].

Bang 1: Thanh phan hoa hoc c6 trong dau tuwong [9]

Thanh
ohin Ty 1€ | Protein(%) | Lipit(%) | Carbohydrate(%) | Tro(%)
Nguyén hat | 100,0 40,0 20,0 35,0 5
Nhan 90,3 43,0 23,3 29,0 5,0
Vo hat 7,3 8,8 1,0 86,0 4,3
Phoi 2,4 41,0 11,0 43,0 4.4

2.2. Tinh chit va tiém niing ciia ngudn protein cé trong dau twong

Protein tir dau tuong 1a loai protein thuc vat duy nhét chtra dﬁy du tat cé cac axit

amin thiét yéu vdi so lugng co6 theé dap ung day da cac yéu cau sinh ly cua con




nguoi, do do tré thanh nguén protein thuc vat quan trong cho ca dong vat va
con nguodi. Pay ciing 1a ngudn nguyén liéu cung cip dam thuc vat quen thudc,
c6 lich su str dung lau dai, dac biét 1a & chau A nho vao truyén théng an chay
clia cac ton gido Phuong Pong. Trong sudt hon 2.000 nim qua, ngudi dan chau
A @3 tiéu thy dau twong dé dap mg nhu cau dinh dudng va cung cip protein
thong qua cac san phém nhu ddu phuy, stra dau twong, tempeh. Protein dau tuong
cling thudng duoc bd sung vao ché d6 an ciia ngudi an chay nham cai thién gia
trj dinh dudng cho cac thuc pham cha yéu 1a thuc vat nhung thiéu mot sd axit
amin thiét yéu, nhu gao va lta mi [11].

Protein c6 ngudn gdc tir thye vt thudng 13 cac protein hinh ciu va phan thanh
bbén nhém chinh: albumin, globulin, prolamin va glutelin [12]. Pau twong c6
thanh phan protein khoang 40% protein thd & dang kho, véi loai protein chinh
1a globulin. Trén co s¢ vé do hoa tan, protein tir dau twong dugc phan thanh hai
loai: albumin tan trong nuéc va mudi globulin hoa tan trong dung dich [13].
Maic du phan loai dya trén kha nang hoa tan kha thuan tién, nhung mot phuong
phap khac chinh xac hon da dugc phat trién, dya trén cac gia tri hé $6 la‘ing (S20,
W), trong d6 S 1a viét tat cta cac don vi Svedberg va sé S hon cho thay protein
c¢6 khoi lwong 16m hon [14] [15]. Trong diéu kién dém thich hop, protein dau
tuong c6 thé dugc tach thanh bon nhom chinh bang siéu ly tim thanh cic phan
doan 28, 7S, 11S va 15S. Phan 2S chiém khoang 20% cua protein dau tuong
chtra cac protein c6 trong luong phan tir thip globulin va cytochrome C, cac
chat trc ché trypsin lién quan dén tinh trang cham ting truéng & tré em trypsin
Kunitz (KTI; ~20.100 Da) va trypsin Bowman-Birk (BBI; ~8.000 Da) (Lopez
& Snyder, 2003). Phan 7S chiém 40% protein dau bao gdm B-conglycinin, a-
amylase, lipoxygenase va hemagglutinin [16]. Phan 11S (30% protein dau
tuong) chi hau hét 1a glycinin, dugc coi 1a protein chinh trong dau twong [13].
Globulin 7S (B-conglycinin) va 118 globulin (globulin) 13 hai thanh phan chinh
c6 trong phan 16n protein du trir ctia dau twong [17]. Phan 15S, duoc cho 1a
polyme (c6 thé 1a dime ctia glycinin), 12 thanh phan thtr yéu va thuong chiém
10% lugng protein dau twong [18]. Céc tinh chat hoa 1y cua protein dau twong

phan 16n duge quyét dinh bai cau tric hda hoc va phan tir (Liu & cs., 2015). Do



véy bén canh cic tinh chét dinh dudng va chirc ning sinh hoc, protein dau twong
cling dugc ching minh c¢6 nhiéu tinh chat cong nghé img dung trong san xuat
thuc pham nhu nhi hoa, tao bot, tao gel, hap thu nudc va chat béo [19]). Protein
dau tuong c6 kha nang tao ra nhiéu loai két cau dé tao ra cac san phrflm thuc
pham phirc tap [20].

Khéng chi 12 ngudn cung cap protein thuc vat duy nhét chira tit ca 9 axit
amin thiét yéu, ddu twong con chira nhiéu chat dinh dudng, vi chat va hoat chat
sinh hoc ¢6 lgi cho suc khoe. Pau tuong hau nhu khong c6 tinh bdt va cé chua
ham lugng chat xo hoa tan cao, ham lugng cic ion magie, sit va dong cao.
Thanh phan hoat tinh sinh hoc (isoflavone nhur glycitein, genistein va daidzein)
cung v6i sy hién dién cta cac chat phytochemical nhu axit phytic, saponin va
sterol ¢6 nhiéu loi ich cho stc khoe. Pau tuong con chira mot lwong dang ké
cac axit béo khong bao hoa da (dac biét 1a axit linoleic (18:2) va axit linolenic
(18:3). Ham luwong leucine (axit amin manh nhét chiu trach nhiém kich thich
téng hop protein co sau bita in, diéu ndy rat quan trong cho sy ting truéng va
hoat dong & ngudi tré va van dong vién, ciing nhu duy tri khdi luong co & ngudi
gia) trong dau tuong tuong duong voi ham lugng c6 trong cé va trang. Pau
tuong c¢6 ham luong chat xo chu yéu & dang oligosacarit (chi yéu 1a stachyose),
nhung ciing chita cac polysacarit khong chira tinh bot bao gdm polysacarit
pectic, xyloglucan va cellulose [21] [22] da dugc chung minh 1a c6 tac dung
thic day qua trinh 1én men trong rudt. Pau tuong ciing chtra luong axit béo
khong bdo hoa da cao hon, bao gdm ca axit béo thiét yéu omega-6 va omega-6,
axit linoleic va axit alpha-linolenic, so v6i cac loai dau thong thuong khac [13].
Cudi cung, dau twong 1a ngudn cung cip nhiéu vi chat dinh dudng thudng bi
han ché trong ché d6 an thuc vat, bao g?)m canxi sit va kém. Ham lugong canxi
cao trong d4u twong va c6 kha ning duoc hap thy hiéu qua (mic du c6 su hién
dién cua cac chat phan dinh dudng nhu phytate), khién chung dic biét dé dugc
st dung lam thyc phém thay thé sira va sira dau tuong, pho mat va cac loai thyuc
pham khac. sira chua hién c6 sn & hau hét cac thi truong toan cau. Nhiéu nghién
ctru trong nhitng ndm 1990 da phat hién ra protein du trir trong dau tuong va

cac thanh phan vi lugng ma theo quan diém truyén thdng dugc coi 1a cac yéu td



phan dinh dudng, lai ¢6 vai tro hitu ich trong vi¢c ngan ngura cac bénh man tinh
[23]. Cac nghién ciru di chi ra rang tiéu thy protein ddu tuong cdé mot sb tac
dong tich cuc khac ddi vai stc khoe, bao gdm ha huyét ap, giam mic cholesterol
va md co thé, phong chdng lodng xwong va giam ty 16 mac ung thu da day, ung
thu dai truc trang va ung thu va [24]. Protein dau twong da dugc ching minh la
c6 kha ning dang ké trong viéc lam giam trong luong cta chudt béo phi [25].
Béo céo rang protein ddu twong co thé lam giam nguy co ctia bénh dai théo
duong tuyp 2 [26]. Mot nghién ctru khac gan day cho thiy protein dau twong co
thé gian tiép nang cao sirc manh cia xwong khi dugc thay thé bang protein dong
vat, c6 kha nang mang lai lgi ich cho nguoi bi loang xuong [27]. Vao ngay 26
thang 10 naim 1999, Co quan Quan 1y Thuc phadm va Dugc pham Hoa Ky (FDA)
chinh thirc cap phép cho Tuyén b vé Stic khoe Protein dau twong, trong d6 néu
13 rang 25 g protein d4u twong trong ché do an mdi ngay co thé lam giam nguy
co mic bénh tim [28].

Tuy nhién, bén canh viéc cung cip ngudn protein thyc vt voi nhiéu wu
diém, nguyén liéu dau tuong cling c6 mot s6 van dé can luu y [29]. Pau tién,
dau tuong chira ham luong kha cao cac chat khang dinh dudng, dic biét 1a
antitrypsin, va c6 mot sd loai protein c6 thé gay di tng. Di ing dau tuong c6 thé
xay ra & mot s6 ngudi do phan tng véi protein trong ddu twong, khién hé mién
dich phan tmg bét thuong, hién tuong nay kha phd bién & tré so sinh va tré nho.
Thir hai, hau hét cac giéng dau tuong dang duoc trong trén thé giéi hién nay
déu 1a giéng bién d6i gen, va mot bo phan 16n ngudi tiéu dung van con e ngai
d6i v6i cac san pham bién ddi gen nay. Cudi cing, nguyén liéu dau twong cé
cac chat tao cam giac se miéng, cung voi cic axit amin methionine va cysteine,

gay ra huong vi dac trung ctia dau tuong ma khong phai ai ciing yéu thich.

Bang 2: Thanh phan céc protein c6 trong hat dau tuong [9]

Phan tir lwgng

Phin doan (S)| Ham lwong (%)|  Thanh phén Da)
a

Chat trc ché
2 15 7 860 - 21 500
trypsine




Cytochrome C 12 000
B - amylase 62 000
Lipoxygenase 102 000
7 35 Hemagglutinines 110 000
Globulin 7S 140 000
B - conglicinine 175 000
11 40 Globulines 11S | 320 000 - 350 000
15-lipoxygenase-1
15 10 pomyE 600 000

2.3. Tong quan vé cong nghé sin xuit protein diu twong

2.3.1. Chiét xuit protein

Chiét xuat protein tir hat dau c6 thé thuc hién theo hai quy trinh cong nghé:
quy trinh cong nghé chiét kho va quy trinh cong nghé chiét uét. Quy trinh
cong nghé chiét kho c6 thé duge mo ta so bo gdm cac cong doan: sdy kho,
tach vo, nghién hat chiét dau tach béo bang dung méi, say kho lai, sau d6 phan
loai bﬁng khong khi trong thiét bi phan loai, khi d6 céc hat tinh bt dugc tach
khoi cac hat protein. Quy trinh cong nghé chiét uét 13 quy trinh cong nghé
truyén théng thuong dugc st dung phé bién hon, dic biét khi can san xuat ché
pham protein c6 d6 tinh khiét cao (>90%). Quy trinh cong nghé san xuat gom
cac bude: tién xu 1y, chiét trong dung dich kiém hoic acid, sau d6 1a ly tam,
két tua dang dién, rira, trung hoa va déng lanh/sdy phun [30] [31].

2.3.2. Quy trinh cong nghé chiét

- Quy trinh cong nghé chiét kho co thé dugc khai quat qua mot sd
budc chinh nhu sau: nguyén liéu dugc say khé, sau d6 tién hanh tach vo
va nghién nho. Tiép theo, ddu duoc loai bo bang phwong phép chiét dung
moi, roi tiép tuc siy lai. Sau d6, nguyén liéu duoc phan loai bang ludng

khong khi trong thiét bi chuyén dung, gitp tadch céc hat tinh bot ra khoi



phén protein. Phéan tinh bot con s6t lai ¢ thé duge loai bo thém nhd qua
trinh phan tach tinh di¢n.

Phuong phap ndy dua trén su khac biét vé tinh chat dién tich giita cac
thanh phan, thay vi dua vao kich thudc hay khéi luong riéng. Nguyén ly
co ban 1a protein trong hdn hop protein/tinh bt co kha ning tich dién &
muc cao hon, do sy hién dién cua cac nhom hoa hoc trong axit amin nhu —
NH va —CO.

Vé mit hiéu qua, cong nghé niy thudng tao ra san pham cé do tinh
khiét protein khong cao (khoang 45—55%), nhung lai c6 wu diém 1a chi phi
thap, tiéu hao ning lugng it va giam thiéu chi phi xtr ly méi truong. Tuy
nhién, san pham thu dugc thudng chira ham luong protein thap hon va co
thé con ton tai mot sb tap chét dic trung, co nguy co gy di tng hoic kho
tiéu.

- Quy trinh cong nghé chiét wét 13 quy trinh cong nghé truyén thong
thuong dugc st dung phé bién hon, dic biét khi can san xuét ché phém
protein c6 do tinh khiét cao.(>90%). Quy trinh cong nghé san xuét protein
gdm cac budc: tién xtr Iy, chiét trong dung dich kiém hodc axit, sau do 1a:
ly tam, két tia dang dién, rira, trung hoa va dong lanh/sdy phun. Phan
doan w6t co thé tao ra protein phan 1ap c6 do tinh khiét trén 90%, nhung
diéu kién xir Iy khic nghiét (pH va nhiét d6) c6 thé gay bién tinh protein
va mét cac tinh chat chirc ning cta protein. Hon nita, tir quan diém moi
truong, chiét xuét uét tiéu thu mot lugng 16n nudc va nang lugng va tao ra
nudc thai c6 tinh axit chira vat liéu c¢6 chira protein. Chiét xuat protein wdt
thuong lién quan dén sy pha v& mé va hoa tan protein, sau d6 cac thanh
phan protein thu duoc qua qua trinh két tiia va co dic. Poi véi cac ngudn
nguyén li¢u hat, viéc tach vo va nghién co hoc dugc su dung dé pha vo hat
1a bude xir Iy dau tién. Sau do, tiy thudc vao nén thuc vat, cac dung moi
khac nhau nhu axit, bazo, mudi, dung méi hiru co va gan day hon 1a nudc
can tdi han, dugc st dung dé khtr chit béo va hoa tan protein. Cac diéu
kién xtr 1y khac nhau ciing duoc st dung dé tdi uu hoa qua trinh chiét

xuat. Tuy nhién, viéc str dung cac phuong phap hoa hoc, hoa 1y c¢6 thé gay
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t6n hai dén protein hodc sir dung cac dung moi kém than thién voi moi
truong. Do vy, viéc tim ra mot giai phap chiét xuat protein hiéu qua 1a
mot thach thire. Cong ddng hoc thuat, phdi hop véi cac nha san xuat cong
nghiép, da thira nhan thach thirc nay va bat dau tim kiém cac chién lugc
khac nhau dé chiét xuat protein hi¢u qua va bao tdn duoc chat lugng dua

trén sy da dang ctia cac ngudn protein thuc vat [32].

2.3.3. Phwong phdp chiét

- Phwong phap chiét xuit héa hoc (CAE): Trong linh vuc tach chiét
protein tir nguyén li€u thuc vat, phuong phap hoa hoc (Chemical Assisted
Extraction — CAE) dugc xem 1a mot trong nhitng huéng tiép can dugc st
dung rong rai, nho kha nang khai thac hi¢u qua cac loai dung moi khac
nhau, bao gém ca hé dung méi hiru co va dung méi c6 nén nude. Tuy
nhién, vi¢c st dung cac tac nhan hda hoc nhu axit hoac bazo thuong kéo
theo nguy co lam thay ddi cau trac tu nhién cua protein, dac biét khi cac
diéu kién xir Iy khong duoc kiém soat chit ché. Twong tu, qua trinh chiét
béng nudc ¢ nhiét do cao cling cod thé dan dén su suy giam tinh toan ven
ctia protein do hién tuong bién tinh nhiét.

Trong nhiing nim gan day, sy xuét hién cia dung méi eutectic sau
(Deep Eutectic Solvents — DES) da m¢ ra mot hudng di méi trong cong
nghé chiét xuat. Loai dung mdi nay duoc danh gia cao nho kha nang hoa
tan da dang cac hop chit sinh hoc nhu duong va polyphenol, ddng thoi
cho thay tiém ning dang ké trong viéc thu nhan protein. Mot s6 nghién
ctru budc dau da ghi nhan hiéu qua tich cuc cia DES trong qua trinh nay,
tuy nhién phan 16n cac két qua vin mang tinh khao sat va chua dat dén
mirc t6i wu héa quy trinh.

Thuec té cho thiy, hiéu suat thu hoi protein khi ap dung cac phuong
phap hién tai thuong chi dat khoang 50%, cho thdy van con nhiéu han ché
can duoc khic phyc. Bén canh d6, cac phuwong phéap chiét xuat hoa hoc
truyén thong con co thé 1am suy giam chat lugng protein do tac dong cua
cac yéu t6 nhu pH, luc ion va nhiét do, tr 6 anh hudng dén cau trac

khong gian cling nhu chire ndng sinh hoc ctia phan tir protein.
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Chinh vi vay, xu huéng nghién ctru hi¢n nay tap trung vao vi¢c phat
trién cac cong ngh¢ chiét xuét theo huéng “nhe nhang” hon, nham han ché
t6i da sy bién tinh va phan huy protein trong qua trinh xir ly. Viéc t6i uu
hoa diéu kién chiét cling nhu lya chon hé dung méi phu hop duge ky vong
s& gop phan nang cao hiéu suat thu hoi, dong thoi cai thién chat lugng san
pham protein thu dugc.

- Phuwong phip chiét xuit c6 hd trg vat ly: Cac phuong phap chiét
xuét 6 su hd trg cta yéu td vat 1y hién dang duoc tng dung kha phé bién
nham nang cao hi€u qua thu nhan protein, trong do6 xur Iy nhiét 1a mat
trong nhimng k¥ thuat thuong dugc sir dung. Tuy nhién, nhiéu nghién ciru
da chi ra rang céac tic dong vat 1y nay c6 thé lam thay d6i cau tric ciing
nhu anh huong dén chirc nang sinh hoc cua protein thu dugc. Do do, viéc
nghién ctru va trién khai cac k¥ thuat vat Iy moi dang ngay cang dugc
quan tam.

Mot s6 cong nghé da dugc thir nghiém va dua vao quy trinh chiét xuat
bao gdm gia nhiét Ohmic, xt Iy bang vi séng, tng dung song tan sb vo
tuyén, burc xa hdng ngoai va birc xa gamma. Ngoai ra, cac phuong phap
khac nhu chiéu xa bang chum electron ning lugng cao (E-beam), st dung
ap suét cao, siéu am, vi song, tia UV, plasma hodc dong lanh cling da
duoc ap dung nham cai thién hiéu qua chiét tach.

So v6i cac phuong phap hoa hoc truyén thong nhu CAE, cac k§ thuat
vat 1y hién dai c6 wu diém 1a gitp giam chi phi xt Iy méi trudng va than
thién hon trong qua trinh van hanh. Tuy nhién, viéc trién khai cac cong
nghé nay lai doi hoi chi phi dau tu ban dau 16n cho hé thong thiét bi, dong
thoi kéo theo chi phi nang lugng va van hanh & mtrc cao hon.

- Phuwong phap chiét xuit cé hd tro ciia enzyme (EAE): Viéc g
dung enzyme trong qua trinh khai thac cac hop chét sinh hoc ngay cang
dugc quan tim nhu mét giai phap tdi vu nham nang cao hiéu suét thu hoi.
Ban chit cia phuong phap nay dua trén kha nang xtc tic sinh hoc cia
enzyme trong viéc 1am suy yéu va pha v& cdu trac té bao, tir d6 giai phong

cac thanh phan muc tiéu ra khoi nén nguyén li¢u.
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Trong cac hé nguyén liéu ¢ cau tric phirc tap, dic biét 1a nguyén liéu
thuc vat, cdc enzyme nhu protease, cellulase va carbohydrase dong vai tro
quan trong khi tham gia vao qua trinh phan giai cac dai phan tir nhu
protein, cellulose va hemicellulose. Sy thiy phan nay gop phan lam mét
tinh toan ven cta thanh té bao, tao diéu kién thuan lgi cho viéc khuéch tan
va thu nhan céc chat ndi bao.

Pbi véi protein, sy tham gia cua protease giup chuyén hoa cac phan tir
protein kich thudc 16n thanh céc peptide va acid amin nho hon, qua d6
khong chi cai thién kha ning thu hdi ma con c6 thé nang cao gid tri sinh
hoc ctia san pham. Nho nhimg dic diém nhu diéu kién van hanh twong d6i
6n hoa, giam thiéu tac dong dén moi trudng va hiéu qua chiét xuat cao,
EAE di tré thanh mot trong nhitng phuwong phap dugc tmg dung pho bién
trong linh vire ché bién va san xuét protein thyc pham.

Tuy nhién, bén canh cac wu diém ndi bat, phuong phap nay van ton tai
mot sé diém han ché can duoc xem xét. Qua trinh thity phan do enzyme
xuc tac c6 thé 1am bién d6i cac dic tinh chirc ning ciing nhu cam quan cua
san pham cudi. Pong thoi, thoi gian xir 1y thudng kéo dai hon so vai cac
phuong phap co hoc hodc héa hoc truyén théng. Ngoai ra, chi phi sir dung
enzyme va sy phu thudc vao dac tinh riéng cua tung loai nguyén li€u ciing
1a nhimng yéu t6 anh huéng dang ké dén hiéu qua kinh té va tinh kha thi
cua phuong phap.

- Cac phwrong phap phoi hop dé chiét xuat protein thuwe vat: Viéc sir
dung enzyme, hoa hoc hay vat 1y riéng 1é ciing déu cho thiy cac nhugc
diém nhat dinh. Dé nang cao hon nira hi¢u qua chiét xuat, cai thién hiéu
sut thu hoi protein, giam chi phi san xuét c6 thé str dung cac phuong
phap hoa hoc, cac k¥ thuat vat 1y két hop v6i enzyme. Nhiéu nghién ciru
cho thdy ring viéc sir dung dong thoi ca phuong phap chiét xuat protein
thong thuong va khong thong thudng sé mang lai ning suit cao hon. Cac
phuong phap xur Iy khong dung hodc dung t6i thiéu dung méi va hoa chat
thuong 1a cac phuong phap vat 1y, enzyme hodc phwong phap phdi hop.

Mot s6 k¥ thuat hién dai nhu vi séng, siéu 4m va enzyme c6 thé hd tro
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thém trong nang cao hi¢u suat chiét protein. Vi vay, su can bang t6i uu
cac yeu to nay c6 thé thuc day viéc khai thac hiéu qua, bén viing va giam

chi phi san XuAt cac protein thuc vat chat luong [32].

2.4. Ung dung soéng siéu Am va enzyme trong qua trinh trich ly

protein

2.4.1. Ung dung séng siéu am trong qud trinh trich ly protein

S6ng siéu 4m tan so thap lam tang hidu qua qua trinh trich ly ran-long
1a do co ché xam thyc khi. Pay 1a hién twong hinh thanh, 16n 1én va nd v&
cac bong bong khi trong pha long [33]. Khi song 4m gip chét 1ong s& tao
ra nhitng chu ky gém hai pha gidn va nén lién tuc, lam xut hién bong
bong khi trong pha 16ng. Trong pha gian, khi bén ngoai bong bong dugc
khuéch tan vao bén trong; con trong pha nén, bong bong co lai va khi bi
hap thu ngugc tré lai chat 16ng. Tuy nhién, khong phai tat ca phan tir khi
c6 thé hap thu vao chit 1ong nén kich thudc bong bong s& 1on dan qua cac
chu ky gidn va nén, cudi cing bong bong c6 thé bi nd v& [34]. Khi bong
bong v, nhiét 46 va 4p suét bén trong bong bong co thé 1én dén 5500K va
50 MPa.

Hién twong sui bong bong 1am tang su truyén nhiét va truyén khéi trong
pha long, tir d6 ting cudng su tiép xtc gitta nguyén liéu va dung moi dong
thoi cai thién sy khuéch tan cia cac chat hoa tan tir nguyén liéu vao dung
moi. Can luu y 13 su sui bong bong trong hé di thé cho hiéu qua cao gip
vai trdm 1an so véi trong hé déng thé [34]. Hién tugong sui bot khi & bé mit
pha 16ng-ran sé tao ra cac vi tia chat 1ong; khi cac vi tia chat long nay
hudéng dén bé mit nguyén liéu ran co thé tao ra nhitng vét nit trén bé mat
nguyén lidu hodc 1am giam kich thudc hat nguyén liéu, gép phan gitp cho
dung mai tiép xtic véi nguyén lidu tot hon va lam gia tang hiéu qua cua
qua trinh trich ly [35]. Bén canh do, hi¢n tuong sui bot khi con gay ra su
khudy tron 10n, 1am céac hat pha ran va cham manh v&i nhau va gy bao

mon bé mat hat nguyén liéu. Néu nguyén liéu da duoc qua say kho thi qua
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trinh xtr 1y siéu 4m lam cing phong va hydrate hoa nguyén liéu dé dang

hon, chuén bi cho qua trinh trich ly dién ra t6t hon.
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Hinh 2: Hién tugng xam thyc khi tai bé mit ran trong qua trinh trich ly

ran — léng

a: Bong bong khi tai bé mit ran
b: Hinh thanh vi tia
¢: Vi tia xdm nhap vao bé mat ran

d: Céc chat chiét duoc giai phong ra moi truong bén ngoai

Ngodi ra, qué trinh xir 1y siéu 4m con gop phan pha v lién két gitra
protein va cac thanh phan phi protein c6 trong nguyén liéu, nhd d6 sy giai
phong protein ra khoi nguyén liéu s& dé dang hon. Toém lai, qué trinh xt Iy
siéu am s¢€ lam cho nguyén li€u bi ran nut, hodc giam kich thudc nén gia
tang su tiép xtic cua té bao thuc vat véi dung méi, lam tang su khuéch tan
clia cac chat hoa tan, nhd d6 1am ting dong luc cua qua trinh trich ly.

St dung song siéu 4m co thé 1am ting hiéu suat va lam giam thoi gian
trich ly. Mot s6 nghién ctru trudc day cho thay song siéu am cai thién
dang ké hiéu qua trich ly protein thyuc vat. Karki va cong su (2010) tién
hanh trich ly protein tir dau twong bang séng siéu am tan s6 20 kHz véi
cac cong sudt siéu Am va thoi gian khac nhau [36]. Tuong ty, khi thoi gian
siéu am cang dai thi ham lugng protein trich ly dugc s€ cang cao, khi kéo
dai thoi gian siéu 4m thi té bao nguyén liéu bi pha v& cang nhiéu, dung
moi dé dang khuéch tan vao bén trong cau trac hat nguyén liéu va lam

tang hi¢u qua trich ly protein [36].
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Tu va cong sy (2015) tién hanh trich ly albumin tir hat bi d6 bang song
siéu am tan s6 20 kHz v&i cac cong suét siéu 4m khac nhau. Két qua cho
thdy khi ting cong suat tir 0 dén 25 W/g thi hiéu suat trich ly albumin tang
dang ké. Séng siéu am gay ra hién twong xam thuc khi va pha v thanh té
bao nguyén liéu, nhd d6 su tham nhap cta dung moi vao bén trong té bao
dé dang hon va lam ting sy giai phong cac thanh phan ndi bao. Cong suat
siéu am cang cao thi hién tugng xam thyuc khi cang manh 1iét va hiéu sudt
trich ly albumin s€ cang cao [37].

Bén canh do, xu 1y si€éu am lam tang kha nang hoa tan cua protein con
c6 thé 1a do song siéu 4m 1am thay doi ciu trac cta protein, tir d6 1am 19
cac lién két peptide va acid amin hdo nudc [38]. Jambrak va cong sy
(2009) nhan thiy qué trinh xt 1y siéu 4m 18 cac ché pham protein dau
tuong bang séng siéu 4m & tan s6 20 kHz trong 15 phut lam tang d6 hoa

tan ctia ché pham 1én khoang 64% - 74% so véi mau ddi ching [39]
2.4.2. Ung dung enzyme trong qud trinh trich ly protein

Thanh té bao thue vat duoc cu tao tir cac polysaccharides, protein va
lignin c6 phan tir luong cao. Cac polysaccharides chiém toi 90% khéi
luong thanh té bao va gdm c6 ba nhom: cellulose, hemicellulose va pectin,
trong d6 cellulose dai dién cho thanh phan polysaccharide chinh cua thanh
té bao [40]. Thanh phan hemicellulose trong thanh té bao dau phong gom
c6 arabinan, galactoaraban, glucan, glucomannan va xylan [41]. i voi
ho dau nhu dau phong, dau tuong, protein chu yéu nam trong mang ludi té
bao chat. Pé tang hiéu qua trich ly protein, cic nha nghién ctru sir dung
enzyme thiy phan thanh té bio. Mot s6 nghién ctru da chimg minh rang
hiéu suét thu hoi protein tir thuc vat s€ dugc cai thién khi sir dung ché
pham enzyme thity phan polysaccharide ctia thanh té bao [42]. Bén canh
d6, protein thudng ton tai dudi dang lién két voi cac thanh phan khac nhu
cellulose, hemicellulose... Viéc phan cét cac lién két gitra phan tir protein
va cac thanh phan khac s& lam ting kha ning hoa tan ciia protein vio dung

moai trong qua trinh trich ly.
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Theo Rustom va cong su (1993), cac ché pham enzyme thay phan
polysaccharide c6 thé sir dung dé hd tro qua trinh trich ly protein dau
phdng bao gém cellulase, arabinanase, mannanase, xylanase,
polygalacturonase, a-amylase [43]. Ngoai ra, mot s6 nghién ctru trudc day
da str dung ché pham protease dé lam giam kich thudc phan tir protein,
gitip cho qua trinh trich ly protein x4y ra dé dang hon. Tuy nhién, phuong
phap nay lam thay d6i cac tinh chét chirc ning cua ché pham thu dugc so
v6i protein ban dau, tir 6 lam thay d6i kha ning tng dung cua ching
trong cic qua trinh ché bién thyc pham.

Rosset va cong sur (2012) sir dung ché pham Viscozyme L chira hdn
hop arabanase, xylanase, p-glucanase, cellulase ho tro trich ly protein tir
bot dau tuong tach béo, khi dé hiéu suat trich ly dat duoc 1a 56,27% trong
khi hiéu suat & mau doi ching 14 33,04% [44].

2.5. Enzyme sir dung trong qua trinh chiét tich protein dau

tuong

Viscozyme L: Ché pham Viscozyme L 1a enzyme dong vai trd quan trong
trong qua trinh chiét tach protein. Viscozyme L 1a mot hdn hop céc enzyme
cellulase, hemicellulase, xylanase, va cac enzyme khac c6 vai trod phan giai
polysaccharide, pha v& cdu tric thanh té bao nguyén liéu lam giam do bén cia
té bao tir d6 ting hiéu qua chiét va thu hdi protein [44].

Cassava C: 1a mot phirc hop enzyme, thuong duoc san xuat tir cac loai vi
sinh vat (thuong 1a vi khuan hodc ndm men) thong qua qua trinh 1én men, phd
bién nhat 1a tir loai Aspergillus (theo cong nghé cta hing Novozymes). Thanh
phan chinh: N6 chira hdn hop nhiéu loai enzyme thity phan khac nhau, trong
d6 thanh phan chinh 1a cac cellulase va pectinase (bao gdm arabanase,
cellulase, hemicellulase, xylanase).Cong dung: Enzyme nay chuyén ding dé
pha v& ciu triic t& bao thyc vat, phan giai cdc thanh phan phirc tap nhur
cellulose, hemicellulose va pectin, dac biét hi¢u qua trong viéc trich ly hoac
thity phan cac nguyén lidu c6 ngudn gdc tir ci, qua, nhu san (khoai mi), ca

phé, dinh lang....
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Pectinex SPL: 1a mot ché phdm enzyme thuong mai, chtra pectinase va mot
sd enzyme phu tro khic chuyén dung dé phan giai pectin va polysaccharide
trong thanh té bao thyc vat. Trong chiét tach protein pectinex SPL c6 vai tro
phan giai pectin va cac polysaccharide, pha v& té bao thanh thyc vat giai
phong protein ndi bao [46] .Pectinex SPL dac biét hi¢u qua voi nguyén li¢u
gidu pectin nhu trai cdy va rau cti. Tuy nhién, hoat tinh ctia n6 dé bi anh huéng
boi pH va nhiét d6 nén can téi wu diéu kién st dung

‘Cellulase T va A: phan giai cellulose, mot thanh phan chinh trong thanh
tébao thuc vat. Cellulase T va A thity phan cellulose thanh glucose va

oligosaccharide, tir d6 gitp ph4 v& thanh té bao giai phong protein ndi bao

[47]. Cellulase T va A ngoai ph4 v& thanh té bao con 1am giam do nhét dich
chiét, cai thién tinh long va hiéu qua xtr 1y sau do. Viéc lya chon loai cellulase
phu hop s& phu thude vao cau triic cellulose cia nguyén lidu.

Hemicellulase: 1a enzyme c6 kha nang thuy phan hemicellulose thanh cac
duong don nhu xylose, arabinose, gitp pha v& thanh té bao, giam d6 nhdt cua
dich chiét, cai thién hiéu qua ly tim va thu hdi protein [44]. Hemicellulase con
gitip giam hién twong két tu protein, nhd d6 nang cao do tinh khiét cua dich
chiét. Day 1a enzyme thuong dugc dung dong thoi vai cellulase va pectinase
dé ting hiéu qua phan giai toan dién thanh té bao.

Pectinase G: 13 enzyme thuy phan pectin, gitip pha v& thanh té bao tir 46
giai phong protein ndi bao, giam do nhdt va hd tro qua trinh chiét tach

[46]. Pectinase G hi¢u qua cao trong viéc xu ly nguyén li€u thuc vat giau
pectin, gitip nang cao téc do loc va hidu suat thu hdi protein. Tuy nhién, dé

chiét tach triét dé protein, can phdi hop véi protease.
PHAN3: VAT LIEU VA PHUONG PHAP NGHIEN CUU
3.1. Vit li¢éu nghién ciru

3.1.1. Doi twong nghién ciru

Str dung loai bot dau tuong DT84 da tach vé va loai bd dau duoc cung cép

tir TT Dau, Huong liéu & PGTP Vién Cong nghiép thuc pham.
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Pau tuong gidng DT84 1a mot gidng dau twong duoc trong kha phd bién
& Viét Nam. Giéng dau twong DT84 do Vién Di truyén Nong nghiép chon tao
tir to hop lai DT80/DH4 bang phuong phép lai hiru tinh két hop gy dot bién
thuc nghiém. Giéng co6 thoi gian sinh truong trung binh khoang 85-95 ngay,
cay cao 50—60 cm, hat mau vang, tron, kha nang thich nghi tdt véi diéu kién va
khi hau cua ving dic biét cay sinh truong khoé, c6 kha nang chéng chiu dugc
sau bénh cao va chiu dugc nong, thoi gian sinh trudng ngén va cho nang suét

cao [48].
3.1.2. Héa chit, dung cu va thiét bi nghién ciru
Hoéa chit: Qud trinh tich chiét protein tiv ddu twong thuwong siv dung
mot s6 héa chit va dung méi dé phén tich protein khéi cdc thanh

phan khdc ciia ddu twong. Mt s6 héa chit va dung méi dwoc si

dung trong qud trinh:

- Nudc - enzyme Pectinex SPL
- NaOH - enzyme Cellulase A
- HCI - enzyme Cellulase T
- enzyme Viscozyme L - enzyme hemicellulase
- enzyme Cassava C - enzyme Pectinase G

Thiét bi: Qua trinh thu nhan protein tir ddu twong st dung cac thiét bi

Sau:
- Can tiéu li KERN PCB Max , o
2500g d= 0,01 - May do d6 brix Atago
Mav xa -  May siéu am
v Y ULTRASONICCLEANER
. - MaAy can phan tich Satorius
- May sang MA35
- May khudy tir - Can do d6 am MA 35
SIBATAMAGNESTIR MG5 Sartorius
- May do pH STAR A211 - Nhiétké,....
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Dung cu: Cac dung cu tién hanh trong qua trinh thu nhan protein tir dau
tuong: 6ng 1€iy mau, binh do dung dich, 6ng nghiém, dlia thuy tinh, tai loc,

6ng loc, coc dong,éng li tam, pipet, binh dinh muc,...
3.2. Thoi gian nghién ciru
Thang 01/2026 dén thang 05/2026
3.3. Dia diém nghién ciu
Pé tai duoc thuc hién tai phong thi nghiém bd mén Cong nghé ché bién

Nong san va D6 udng — Vién Cong nghiép Thuc pham, dia chi s6 301 —
Nguyén Trii —Thanh Xuan — Ha Noi.

3.4. Phuwong phap nghién ciru

3.4.1. Phwong phap thu thdp tai liéu
Thu thap tai liéu tir cac bai bao khoa hoc, sach chuyén nganh, luan van
va co s6 dit liéu khoa hoc lién quan dén chiét xuét protein bang enzyme va
song siéu am.
3.4.2. Phwong phap xw ly nguyén li¢u
B4t dau tuong sau khi nhan dugc dugce bao quan ¢ nhiét d§ phong trong

bao kin trudc khi tién hanh thi nghiém.

3.4.3. Phuwong phdp chiét xuit protein

Protein tir dau twong dugc chiét xuat bang phuong phép chiét kiém két
hop hd tro enzyme va song siéu 4m nham nang cao hiéu suat thu hoi protein.
B4t dau tuong da tach béo duogc phéi tron véi nudc theo ty 1€, sau do duogce
diéu chinh pH kiém bang dung dich NaOH 2N d¢ tao méi trudng kiém thich
hop cho qué trinh hoa tan protein. Trong moi truong kiém, protein dau twong
mang dién tich 4m 1am ting lyc ddy tinh dién giita cdc phén tir, tir 46 ting kha
ning hoa tan protein vao dung dich chiét.

Enzyme Viscozyme duoc bo sung vao hdn hgp nhiam hd tro pha v cdu
trac thanh té bao thyc vat thong qua qua trinh thiiy phan cellulose,

hemicellulose va cac polysaccharide khac trong nguyén li¢u. Qua trinh xur ly
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enzyme dugc thuc hién nham ting kha ning giai phong protein khoi cau trac
té bao dau tuong.

Sau qua trinh xtr Iy enzyme, hdn hop duoc xir 1y bang séng siéu 4m & tan
s6 40 kHz va cong suat 200 W. Song siéu am tao ra hién twong xam thuc khi
(cavitation), hinh thanh va pha v& cac bong bong vi mé trong mai trudong long.
Qua trinh ndy tao ra lyc cit co hoc manh gitp phd v& ciu tric mo té bao, ting
kha ning truyén khéi va thiic day qua trinh giai phong protein vao dung dich

chiét, tir 6 nang cao hi€u suat chiét xuat protein.

3.4.4. Phwong phdp hé tro séng siéu Gm

Str dung may siéu am ULTRASONIC CLEANER véi cuong do song siéu
am 1a 40kHz ,cong suat 200W, thoi gian tiy thudc va protein dau tuong,
nhiét d¢ tuy thudc vao tirng giai doan.

Tac dung :

- Tang cudng hiéu qua chiét xuat: Song siéu 4m tao ra hién tuong
cavitation (sy hinh thanh va v& vun cdc bong bong khi) trong dung dich
chiét. Hién tuong nay lam tang dién tich tiép xuc gitra dung madi va protein
dau tuong, giup protein dé dang hoa tan va chiét xuat hiéu qua hon.

- Giam thoi gian chiét: Séng siéu 4m gitip pha v cau tric cla protein dau
tuong, 1am giam thoi gian can thiét dé chiét xuat.

- Cai thién do tinh khiét ctia protein: Song siéu am c6 thé loai bo cac tap
chat bam trén bé mat protein, giup ting d6 tinh khiét cta san pham cudi
cung.

- Giam str dung hoa chat: Song siéu am c6 thé lam giam nhu cau sir dung
hoa chat trong qua trinh chiét xuat, gitip cho san pham protein an toan hon

St dung may li tim dé tach protein tho khéi dung dich
3.4.5. Bé tri thi nghiém

Noi dung 1: Nghién ciru anh hwéng ciia song siéu Am dén thu nhan

protein tir ddu twong.
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- Lya chon phuong phép chiét xuat: Chon phwong phap chiét xuat phu
hop v&i muc tidu nghién ciru, chiét xuat bang dung dich kiém NAOH 2N,
chiét xuit bang enzyme.

- Piéu chinh diéu kién chiét xuat: Piéu chinh nhiét d¢, thoi gian, pH, va
cac yéu t khac dé toi wu hoa hiéu qua chiét xuat.

- Kiém tra hiéu qua chiét xuat: Xac dinh ham luong protein trong dung
dich chiét xuat bang cac phuong phap phan tich hoa hoc.

- Chiét xuat protein bang Viscozyme L, Cassava C, Pectinex® Ultra SP-
L va mot s6 loai enzyme khac:

e Viscozyme L.
e (assavaC.
e Pectinex® Ultra SP-L.
e Cellulase A.
e Cellulase T.
e Hemicellulase.
e Pectinase G.
- Nong d6 enzyme cé trong cac thi nghiém duoc ti ké thira két qua tir cac
nhom nghién ctru khac trong qua trinh lam.

Str dung may siéu &m ULTRASONIC CLEANER v6i cudng do song
siéu am 1 40kHz, cong suat 200W, thoi gian tiy thudc va protein ddu tuong,
nhiét 40 tuy thudc vao tirng giai doan.

Tién hanh thi nghiém ta lya chon phuong phap chiét tach protein thong
qua hai phuong phép khong xu 1y si€u am va xu ly si€éu &m nhu sau:

- Cac yéu td c¢b dinh : Nhiét d6 45°C, thoi gian 40 phut, néng do enzyme
Viscozyme L 0,03% , Cassava C 0,3%, Pectinex® Ultra SP-L 0,5% , Cellulase
T 0,02%, Cellulase A 0,02%, Hemicellulase 0,02% va Pectinase G 0,02%.

- Yéu t6 thay doi :

+ CT1: chiét xuat 100g bot dau trong bang phuong phap khong xir 1y
siéu am

+ CT2: chiét xuat 100g bot dau trong bang phuong phéap c6 xur 1y siéu
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BG tri thi nghié¢m:

- Can 100g mau kho dau twong da tach vo va loai bo dau.

- Phdi tron: MAu dau twong dem phdi tron véi nudc theo ti 18, sir
dung NaOH 2N dé hiéu chinh pH hén hop dén gia tri khao sat & pH 4,5
-6.5 va nhiét d6 ddi voi ché pham Viscozyme L 0,03% , Cassava C 0,3%,
Pectinex® Ultra SP-L 0,5% , Cellulase T 0,02%, Cellulase A 0,02%,
Hemicellulase 0,02% va Pectinase G 0,02%.

- Siéu am: Nhiét d6 siéu am tién hanh & 40°C trong thoi gian 50
phut , do pH ty nhién va ghi vao trong nhat ky. Sau d6 tién hanh loc ba.

- Cho NaOH vao dung dich sau lgc, nang pH tir pH dung dich 1én
pH = 9. Tiép theo d6 ta tién hanh siéu 4m ¢ nhiét d6 50°C trong vong 10
phut.

- Ly tam: Hon hop dugc chinh vé pH 4,5 bang dung dich HCI 2N,
qua trinh ly tim dugc thyc hién & tbe dd 4000 vong/phit trong thoi gian
20 phit. Pha 1ong thu duoc 1a dich trich thé ¢ chira protein. Mau dich
tho duoc dem di xac dinh protein tong.

Noi dung 2: Nghién ciru ty 1€ nguyén liéu va nwéc thich hgp cho qua
trinh tach chiét protein.

B tri thi nghigm: Can 100g mau dau twong, ngam véi nude 12 — 16 gid.
Phuong phap thu nhan 14 két qua cia TN2

Ty 1€ nguyén liéu/ nude dugce thuc hién theo bang dudi day.

Cong thire Ty 1€

CT3 1/5 (w/v)
CT4 1/10 (w/v)
CTs 1/15 (w/v)
CT6 1/20 (w/v)
CT7 1/25 (w/v)

Bang 3: Thiét ké thi nghiém ty 1¢ nguyén liéu va nudc
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Cdc yéu t6 co dinh: Nong d6 enzyme Viscozyme L 0,03%, Cassava C
0,3%, Pectinex® Ultra SP-L 0,5%, Cellulase T 0,02%, Cellulase A 0,02%,
Hemicellulase 0,02% va Pectinase G 0,02%, thoi gian thiy phan 40 phut.
Thi nghiém duoc lap lai 3 lan.

Yéu t6 thay doéi: Ty 1é nguyén liéu/ nude.

Chi tiéu danh gia: Tién hanh danh gia dva trén khoi lwong protein thu
duogc va hiéu suit thu hoi protein.

Néi dung 3: Nghién ciru anh hwong thoi gian xiv Iy enzyme dén qud
trinh chiét tach

Trong qué trinh thay phan sinh hoc, enzyme gitip pha v& ciu trac thanh
té bao, giai phong protein va cac hop chat hoa tan. Tuy nhién, hiéu qua trich
ly khong chi phu thudc vao ndng do enzyme ma con chiu anh huong 16n bai
thoi gian xu 1y. Do d6, thi nghiém nay giir ¢d dinh ndong d6 enzyme theo
khuyén cdo, nham danh gia riéng 1é tic dong cua thoi gian xir Iy dén qua
trinh chiét tach. Viéc khao sat giup xac dinh khoang thoi gian t6t nhat dé
nang cao hiéu suét thu hdi protein, duong khir va carbohydrate hoa tan tir
dau tuong.

B6 tri thi nghiém: Thi nghiém dugc bd tri tuong tu voi cac thi nghiém
trén voi phuong phép thu nhan, ty 1¢ nguyén liéu/ nude, pH dich sau xir ly
1a két qua cua cac thi nghiém 1, 2.

- Céc yéu tb cb dinh : Nong d6 enzyme Viscozyme L 0,03% ,
Cassava C 0,3%, Pectinex® Ultra SP-L 0,5% , Cellulase T 0,02%,
Cellulase A 0,02%, Hemicellulase 0,02% va Pectinase G 0,02%.

- Thi nghiém duoc lap lai 3 lan

- Yéu to thay d6i: Thoi gian xir Iy enzyme

Thuyét minh cdch lam:

- Can 100g mau kho dau tuong da tach vo va loai bo dau.

- Phdi tron: MAu dau twong dem phdi tron véi nude theo ti 16
1:10, sir dung NaOH 2N dé hiéu chinh pH hdn hop dén gia tri khao sat
o pH 4,5 -6.5 va nhi¢t do ddi voi ché phém Viscozyme L 3% , Cassava
C 0,3%, Pectinex® Ultra SP-L 0,5% , Cellulase T 0,02%, Cellulase A
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0,02%, Hemicellulase 0,02% va Pectinase G 0,02%. Sau d6 thuc hién
tuong tu nhu thi nghiém 1 va 2.
Khi d6, ta tién hanh khao sat thoi gian xtr 1y siéu am (phut) & cac khoang
sau dé tim ra thoi gian xir 1y t6i wu nhat cho qua trinh thu nhan:

+CT8: 10

+CT9: 20
+CT10: 30
+CT11: 40
+CT12: 50
+CT13: 60
*Chi tiéu theo doi: Ham luong duong khir (g), ham lugng carbohydrate hoa
tan(g).
Cong thirc Thoi gian (phit)
CT8 10
CT9 20
CT10 30
CTI11 40
CT12 50
CT13 60

Bang 4: Thiét ké thi nghiém anh huéng clia enzyme

Noi dung 4: Nghién ctru anh huéng ciia pH sau xir Iy enzyme dén qua
trinh thu nhin protein.
Thi nghiém dugc tién hanh theo cac cong thirc dugc bd tri trong Bang 5.
BG tri thi nghi¢m:
Can 100g mau dau twong, ngdm v&i nude 12 — 16 gio.
Phuong phap thu nhan 14 két qua caa TN1

Ty 1é nguyén lidu/ nude 1a két qua ciia TN2

25



Céc yéu t6 cd dinh: Cac enzyme st dung 13 Viscozyme L, Cassava C,
Pectinex SPL, Pectinase, Hemicellulase, Cellulase A, T. Nhiét o 50°C, lugng
ché pham enzyme st dung 13 0,3% cho mdi loai, thoi gian thuy phan 1 gio.

Thi nghiém duoc lap lai 3 lan.

pH dich sau xur Iy dugc thuc hién theo bang sau day:

Cong thirc b6 pH
CT14 (CT d6i chimg) 6,5
CT15 7
CT16 7,5
CT17 8
CT18 8,5
CT19 9

Bang 5: Thiét ké thi nghiém pH dich sau xir Iy enzyme
Chi tiéu danh gid: Khdi lugng protein, hiéu suat thu hoi protein. Cac chi
tiéu phan tich: d6 pH, ndng do chat kho hoa tan tong sé (TSS).
3.5. Cac phuwong phap phan tich
3.5.1. Xdc dinh dp pH
Xac dinh pH cua dich dau tuong bang may do pH dé ban STAR A211.

Céch tién hanh: Khuay déu hon hop dung dich dau twong, rira sach dién cuc
pH bing nudc cit, thim kho bang khin gidy khong xo roi nhing vao mau.
Chu ¥ dam bao dién cuc ngap hoan toan, néu may do & ché do auto read (cai
dat mic dinh), nhan dé bat dau do. Khi biéu twrong AR ngimng nhap nhay, ghi
lai d6 pH cua mau.

3.5.2. Phwong phap xdc dinh dwong khw

Nguyén tic:
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Duya trén phan tng tao mau giita duong khir véi thude thir axit
dinitrosalicylic DNS. [48]
3CsH1206 + (NO2).CsH2(COOH)OH + 4NaOH
=> (NO2)2C¢H2(COONa)OH + 3 CsH11COONa + 3 H2O
Cudng do mau ctia hdn hop phan ung ty 18 thuin voi ndong d6 dudng khir
trong pham vi nhét dinh. Duya trén do thi duodng chuan ddi véi glucoza tinh

khiét tinh dugc ham luong duong khir trong mau phan tich.
Tién hanh
- Duyng db thi chuan glucoza:
+ Can glucoza tinh khiét 99%, bang can phan tich (1dy 3 chir sb thap
phan sau ddu phay tir 0,12 - 0,42g. Hoa tan duong glucoza bang nudc cat va
dinh muc to1 1 lit.

+ Tién hanh do OD & budc séng 540 nm véi cic mau phan tich, trong d6
mau phan tich 1a: 2 ml dich dudng + 1 ml DNS, cho vao 6ng nghiém nut chat,
b6 vao dun s6i cach thuy 5 phut, 1dy ra lam ngudi réi dem do OD. Mau d6i

ching 1 nudc cat.
+ V& d6 thi chuan vdi truc tung 1a OD, tryc hoanh la néng do duong
(mg/L).
- Xac dinh ham luong dudng khir trong mau.
+ Pha lodng mau sao cho ham luong dudng khir trong khoang 0,12-0,42
mg/ml r6i tién hanh do xac dinh nhu trong phan dung d thi chuan.

+ Dya vao d thi chuan tra duoc ham luong dudng khir trong mau phan
tich. Chii y. Mau ctia hdn hop chi tao ra trong moéi trudong kiém, do vay
nhitng mau axit phai dugc trung hoa trudc khi dem phan tich. Cac mau dun

6 thé dé dugce mot thoi gian (30 phat trude khi do).

3.5.3. Xdc dinh ham luwong Cacbonhydate tong sé

Ham lugng carbohydrate tong trong mau duge xac dinh theo phuong

phép phenol-sulfuric acid.
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Nguyén tic cta phuong phap dua trén phan tng giita carbohydrate véi
phenol va acid sulfuric dam dac tao thanh hop chit c6 mau vang cam. Cuong
dd mau tao thanh ti 1& thuan véi ham luong carbohydrate c6 trong mau.

Mau sau khi phan tmg dugc do do hip thu quang bang may quang phd
UV-Vis tai budc song 490 nm. Ham lugng carbohydrate dugc xac dinh thong
qua duong chuan glucose va duoc biéu thi dudi dang phan tram (%) hoic mg
glucose twong duong trén gam mau.

Tién hanh:

- Xay dung duong chuan glucose:

+ Chuén bi cac dung dich glucose chudn c6 nong do khac nhau. Sau d6
hat 1 mL mdi dung dich chuan cho véao cac dng nghiém riéng biét. Thém 1 mL
dung dich phenol 5% vao mdi dng nghiém. Tiép tuc thém nhanh 5 mL acid
sulfuric ¢dm didc. Lac déu hdn hop va dé yén & nhiét d6 phong trong khoang

20-30 phut dé phan ng tao mau hoan toan.

+ Po d6 hap thu quang cua cac dung dich chuan tai budc song 490 nm
bang may quang phd UV-Vis. Xay dung duong chuan biéu dién mdi quan hé
gitta ndng do glucose va do hap thy quang

- Xac dinh ham luong cacbohydrate trong mau:

+ Tién hanh phan rng véi dung dich phenol 5% va acid sulfuric dam dac
tuong tu nhu mau chuan. Sau khi phan tng két thuc, tién hanh do d6 hap thu
quang cta mau tai budc song 490 nm bang may quang phé UV-Vis. Ham

luong carbohydrate dugc xac dinh thong qua duong chuan glucose.

3.5.4. Xdc dinh néng dé chit khé hoa tan tong sé (TSS)

Nong do chét kho hoa tan tong sé duoc xac dinh bang may do do brix

Atago.

Céch tién hanh: Lam sach lang kinh méay do bang nudc cét, lau kho, nho 12
giot nuGc cat 1én lang kinh va hi¢u chinh vé 0. Khudy déu hon hop dau tuong,
nhé 1 — 2 giot mau 1én ling kinh, doc chi s6 trén man hinh. Thuc hién 3 lan
do, 14y gia tri trung binh. Lam sach ling kinh sau mdi lan do dé dam bao do

chinh x4c.
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3.5.5. Xdc dinh dp am
Xac dinh d6 4m bang can do d6 am MA 35 Sartorius

Nguyén tic: Mau dugc siy bang dén halogen dén khi khéi lugng khong doi.

Do am duogc tinh dya trén sy giam khoi luong.

Cach tién hanh: Bat may, dé may khoi dong va tu hiéu chuan. Chuan bi
mau, can khoang 1 g vao dia nhom, dan déu. Dit dia mau vao budng say, dong
nip may. Chon ché do do: nhiét do sdy, thoi gian hodc két thic ty dong. Khi
do két thiic, man hinh thiét bi hién thi end, ghi chép két qua hién thi va vé sinh
dia sau khi stir dung.

3.5.6. Sur dung phwong phap Kjeldahl xdac dinh ham lwong protein
Nguyén tic caa phuong phap Kjeldahl:

- Phan huy: Mau duoc xir 1y véi axit sulfuric ddm dic va xuc tac
(thudng 1a muoosu dong hodc thiy ngan) dé phan hity cac hop chit hiru
co va chuyén d6i nito hiru co thanh amoniac (NH3).

- Khu khoang: Sau khi phan huy, dung dich dugc lam ngudi va
thém dung dich kiém manh (NaOH) dé giai phong amoniac tir dung
dich.

- Chung cat: Amoniac duoc chung cat va thu nhép trong dung
dich axit boric (H3:BO3).

- Chuan d9: Dung dich axit boric chira amoniac dugc chudn do
bang dung dich axit chuan (thudng 1 axit hydrochloric, HCI) dé xac
dinh lugng amoniac da thu duogc.

- Ham lugng protein dugc tinh toan dya trén ham lugng nito da
xéac dinh dugc. Hé sé chuyén ddi tir nito sang protein phu thudc vao
loai protein trong mau. Hé sb chung duoc sir dung 1a 6.25, nghia la

lgram nito twong duong vdi 6.25gram protein [49].
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3.5.7. Xdc dinh hi¢u sudt tach chiét

Hiéu sudt tach chiét (%) = (Khéi luong protein thu duoc/ Khoi

lugng protein trong nguyén liéu) x 100%

Hiéu sudt tach chiét cho biét ty 1& phan tram protein duoc chiét ra
khoi nguyén liéu ban dau so véi tong luong protein cé trong nguyén
ligu [44]
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PHAN4: KET QUA

4.1. K&ét qua khao sat chon loc phwong phap trich ly protein diu

twong.

4.1.1. Lwa chon phwong phdp chiét xuit protein

Chiét xuét protein dau tuong 1 mot qué trinh quan trong trong san xuat
thuc pham, va cac tng dung cong nghiép khac. C6 nhiéu phwong phap
chiét xudt protein dau twong, mdi phwong phap c6 uu nhuge diém riéng.
Viéc Iya chon phuong phap pht hop phu thudc vao nhiéu yéu to. Giira 2
phuong phap khong st dung may siéu am va sir dung mdy siéu am ta thiy

su chénh 1éch vé thu hdi ham lugng protein nhu sau :

40 34.22
%035
= 27.9
& 30
e 25
2,
o0 20
S 15
E 10 421 5,48
= 5 ;: +

0
Khong xur Iy siéu am Xu ly siéu am
Phwong phap phan tich
—Protein Isolate Protein Concentrate

Hinh 3: Anh hudng ciia hai phuong phap dén thu hdi ham lwong protein
trong 100g nguyén li¢u

O hinh 3 ta co thé thay su chénh léch 16n giita ham luong protein thu
duoc & phuong phap khong xur Iy siéu am va may si€u am trong 100g dau
teong. Ham luong protein thu dugc ciia phuong phap khong xtr ly siéu am
1an luot 14 27,9¢ (protein Isolate) va 4,21¢g (protein Concentrate) con & may

siéu am thu dugc ham luong protein 1a 34,22¢g (protein Isolate) va 5,48¢g
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(protein Concentrate) nhiéu hon 23,64% so v&i phuwong phap khong xir 1y
siéu am. Theo nghién ctru cua Das et al. (2023), viéc sir dung may si€éu am
trong qué trinh chiét xuat protein tir dau trong khong chi giup toi vu hoa
hiéu suat thu hdi ma con nang cao chat lugng protein tach chiét. Phuong
phap nay dugc danh gia 1a hi€u qua hon so vdi cac phuong phap khac nhu
xur ly bang vi séng hodc enzyme, nho kha nang tiét kiém thoi gian, nguyén
liéu, va dién tich san xuat, dong thoi toi vu ham luong protein thu duoc.

[50]

Vi vay su dung phuong phap xur 1y si€u am dugc lya chon ¢ céc thi

nghiém tiép theo.

4.1.2. Anh hwéng ciia ti I¢ nguyén ligu / nuwéc

Hé dung moi 1a mot trong nhiing yéu t6 quan trong nhét trong qua trinh
chiét suat. Viéc lua chon ty 1€ nguyén liéu va dung moi dung sé quyét dinh
dén hiéu suat thu hdi protein. Trong qué trinh trich ly chét chiét s& khuéch
tan tir nguyén lidu vao dung méi. Ti 1& nguyén liéu/dung moi cang thap thi
protein trong nguyén liéu s& dugc trich ly vao dung méi dé dang hon. Tuy
nhién, lugng dung moi sir dung qué 16n s€ lam loang dich trich. Do do, ta
can lya chon ti 1& nguyén liéu/dung mai thich hgp cho qué trinh trich ly dé
dem lai hiéu suét thu hdi protein t6i wu nhat hay néi cach khéac thu duoc
ham luong protein tho thap nhat trong khi d6, ham lugng protein hoa tan
cao nhat. Ti 1é nguyén liéu/dung méi duoc sir dung trong thi nghiém dao
dong trong khoang 1/5(w/v) — 1/25(w/v). Két qua ti 1& 1/10(w/v) duoc

chon va thé hién trong hinh duéi day:
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Hinh 4: Anh hudng ti 1é nguyén liéu/ nu6e dén thu hdi ham luong protein

O hinh 4 12 ham lugng protein isolate va concentrate thu dugc ¢ 100g
dau tuong véi cac ti 1& 1/5, 1/10, 1/15, 1/20, 1/25. Su thay d6i ham luong
protein isolate va concentrate chiét tir ddu twong theo ti 16 nguyén

liéu/nude duoc trinh bay & Hinh 4:

Khi giam ti 1¢ nguyén liéu/nude tir 1/5(w/v) xudng 1/10(w/v) thi ham
lugng protein isolate ting thém 2,8g tuong duong v6i hiéu suét thu hoi 1a
9,7%. Néu tiép tuc giam ti 1 nguyén liu/nude tir 1/10(w/v) xudng 1/15
(w/v) thi ham luong protein thu duoc giam 2,1g twong duong hiéu suat thu
héi giam 6,62% sau d6 co giam ti 1& xubng 1/20, 1/25 thi ham luong

protein c6 ting nhung khong dang ké.

Khi giam ti 1é nguyén liéu/nude tir 1/5(w/v) xuéng 1/10(w/v) thi ham
luong protein concentrate tang thém 1,22g twong duong véi hiéu suat thu
héi 14 35,36%. Néu tiép tuc giam ti 1& nguyén liéu/nudc tir 1/10(w/v)
xubng 1/15 (w/v) thi ham lugng protein thu dugc giam 0,45g tuong duong
hiéu suat thu hdi giam 10,06% sau d6 c6 giam ti 16 xudng 1/20, 1/25 thi

ham lugng protein concentrate c6 ting nhung khong dang ké.
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Két qua nay phu hop véi cac nghién ctru trudc day vé anh hudng cia ty
1& dau twong/nudc trong chiét xuat protein bang siéu am. Cu thé, khi s
dung ty 18 rain—dung moi & murc 1:10 (w/v), hiéu suét chiét protein dat gia
tri cao nhét so véi cac ty 16 khac nhu 1:5 hay 1:15, nho kha nang phéan tan
t6t hon va hiéu qua truyén song siéu 4m cao hon. Mot nghién ctru sir dung
ty 1& nay da ghi nhan hiéu suét protein chiét xuat ting rd rét 1én 35,28%,
cao hon dang ké so v&i phwong phép truyén théng (26,39%) (Chen et al.,
2024). Ngoai ra, mot bang sang ché cong bd rang ty 18 1:10 (w/v) gitip hiéu
sut thu hoi protein bang siéu 4m cé thé dat tir 25% dén gan 48% tuly theo

muc cong suat siéu am sur dung [51].

Vi vay, ty 18 1/10 (w/v) duoc chon dé trich ly protein dau twong cho céac

thi nghiém tiép theo.

4.1.3. Anh huéng ciia thoi gian xir Iy enzyme dén qud trinh chiét
tach protein

Trong qué trinh chiét xuat protein tir dau twong, carbohydrate — dic
biét 1a polysaccharide khong tinh bt (NSP) va oligosaccharide — lam giam
hiéu suat va do tinh khiét protein. Dé giai quyét, cac enzyme nhu
Viscozyme L (phan gidi cellulose, hemicellulose va polysaccharide phirc
tap), Pectinex® Ultra SP-L (phan giai pectin), Cellulase A va Cellulase T
(thuy phan cellulose thanh dudng don), Hemicellulase (thiy phan
hemicellulose thanh xylose va arabinose) va Pectinase G (phén giai pectin
gitip giam d6 nhot) duoc st dung dé pha v cdu triic carbohydrate phirc tap
thanh cac duong khir hoa tan. Qua trinh nay gitp loai bo carbohydrate
khong mong mudn, giai phong protein ndi bao va nang cao ham luong, do
tinh khiét protein trong san pham cudi cung [52]. Ham luong duong khir

va carbohydrate thu duogc thé hién trong hinh duéi day:
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Hinh 5: Ham lugng dudng khur va carbohydrate hoa tan thu dugce tir qua

trinh thuy phan dau tuong bang enzyme

Db thi cho thiy dién bién theo thoi gian cia qua trinh thiy phan enzyme
chuyén hoa carbohydrate trong bot dau twong thanh carbohydrate hoa tan,
dugc do dudi dang dudng khir va tong carbohydrate trong dich thity phén.

Quan sat tir biéu d6, qua trinh thity phan enzym dién ra o rét trong sudt
60 phut. Him luong carbohydrate hoa tan tong sd tang tir 30,0 g/L & thoi
diém ban dau 1én 73,0 g/L sau 60 phiit, trong khi dudng khir ciing ting
manh tr 5,0 g/L 1&€n 71,0 g/L.

Ttr s6 lidu thuc nghiém ta co thé théy réng:

Trong 20 phut dau tién, tc do thay phan dién ra nhanh, carbohydrate
téng ting 31,0 g/L (tir 30,0 g/L 18n 61,0 g/L) va dudng khir ting 36,0 g/L
(tir 5,0 g/L 1én 41,0 g/L). Piéu nay phan anh hoat dong manh mé ban dau
ctia enzym 1én céc polysaccharide dé bi cat nho. Pay 1a giai doan enzym c6
hiéu suit cao nhat nhd tiép cin co chat d& phan giai. Viéc ting nhanh
dudng khtr cho thay sy hinh thanh manh mé& cta cac san pham duong don

ngay tir dau.

Ttr 30 dén 60 phut, toc do ting chadm hon nhung dudng khir van tiép tuc
tang tir 53,0 g/L 1én 71,0 g/L, cho thay enzym tiép tuc phan giai nhitng cu
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trac carbohydrate bén hon hodc phuc tap hon. Giai doan nay phan anh xu
huéng giam dan hoat lyc do co chat dé phan giai da can kiét. Tuy nhién,
enzym van hoat dong trén phan con lai, ching t6 kha nang phéan cat siu cac
lién két kho bén.

Tai phut 60, dudng khir chiém t&i 97,3% téng carbohydrate hoa tan, cho
thdy qua trinh thily phan gan nhu hoan tat, phan 16n carbohydrate da duoc
chuyén hoa thanh cac dudng don dé tiéu hoa, d& 1én men va dé loai bo khoi
protein concentrate. Ty 1¢ nay cho thiy enzym da dat hi¢u qua thily phan
rat cao. DAy ciing 1a thoi diém thich hop dé dimg phan mg nham tranh tiéu

hao enzyme khong can thi€t va toi uu hi€u suat cong nghié¢p.

Két qua thu duoc tir qué trinh xir 1y bang t6 hop enzyme gom
Viscozyme L, Cassava C, Pectinex® Ultra SP-L cung vdi cac enzyme bd
trg nhu cellulase, hemicellulase va pectinase cho thay hiéu suit thiy phan
carbohydrate rat cao. Viéc st dung phdi hop nhiéu enzyme cé phd hoat
tinh khac nhau da gitp pha v& hiéu qua ciu tric polysaccharide phic tap,
giai phong phan 16n carbohydrate vé dang dudng khir dé hoa tan. Didu nay
khong chi hd tro tach protein hiéu qua hon ma con gop phan lam giam do
nhét dich chiét va loai bé cac tac nhan khang dinh dudng, cho thay tinh
kha thi va wu diém 3 rét ciia phuong phap enzyme héa da thanh phan

trong chiét xuat protein tir dau twong.
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4.1.4. Anh hwong ciia dp pH dén thu héi ham lwgng protein ciia dgu

tuong.

Tinh chit va chét luong ciia protein ddu twong chiu anh hudng déng ké
boi d6 pH ctia mdi truong. Nhiéu nghién ctru da chi ra rang su thay d6i do
pH c6 thé gy ra nhiing thay di dang ké trong cau triic, do tan, kha ning
dong tuy, tao bot va tao gel cia dau tuong. Su thay d6i hiéu suét thu hdi
protein dau tuong theo pH dich xir Iy siéu 4m dugc thé hién & Hinh 4.4, gia
tri pH c6 anh huong 16n dén néng do protein trong dich trich. Trong
nghién ctru nay chi khao sat gia tri pH dich xtr 1y si€u am trong khoang tur
7 dén 9. Pay 1a khoang pH thich hop dé trich ly protein d6i véi dau twong
ma khong 1am thay d6i nhiéu cac tinh chat chtrc nang va gia tri dinh dudng

ctia protein thanh pham. Két qua pH9 duogc chon va thé hién trong hinh

dudi day:
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Hinh 6: Anh huong d6 pH dén thu hoi ham luong protein cua dau tuong.

Céc nghién ctru ciing chi ra rang sy thay d6i do pH khong chi anh
hudng dén cac chit cta protein riéng ma con co thé tic dong dén cac thanh
phan khac trong dau tuong, vi du nhu cac enzyme, cic hop chat sinh hoc
va dinh dudng. Do d6, viéc kiém soat va diéu chinh d6 pH 1a yéu t6 then

chot dé dam bao chat lugng va toi uu hoa cac ung dung cia protein dau
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tuong trong cac san pham thuc pham. Theo két qua thu duoc, khi ting pH
dich xtr Iy siéu 4m tir 7 dén 9 thi ham luong protein( Isolate va
Concentrate) thu duoc bién doi lién tuc. Cong thirc thi nghiém c6 ham
luong protein thd thu duge cao nhat 1a CT19 véi pH = 9,0 vai 32,8¢
(protein Isolate) va 5,4g (protein Concentrate) , thap nhat 1a CT14 véi pH=
6,8 thu dugc ham lugng protein Isolate 1a 26,7g thép hon so vo1 CT15 la
3,5g. Gitta CT14 va CT15 chénh léch 1,1g (protein Isolate) , gitra CT15 va
CT17, thi khéi lugng protein Isolate va Concentrate co su thay doi khong
dang ké. C6 thé giai thich rang dung dich c6 d6 nhdt va sirc cing bé mit
tang khi pH trong khoang tir 7 dén 8,5 khi d6 bong bong khi trong pha long
kho hinh thanh va khé nd tung hon nén thanh té bao nguyén liéu it bi pha
v& hon khi d6, ngoai ra do nhét ting sé lam giam tdc do truyén khoi vi vay
lam cho ham lugng protein ting khi ting pH tir 8 dén 8,5. Tuy nhién, tiép
tuc tang pH dén 9,0 thi ham luong protein thu dugc 13 tdi Gru nhét hay néi
cach khac, thu hdi protein 1 cao nhat. Két luan ta thdy khi & nong d6 pH
(7-9), cu tric protein dau twong duoc duy tri tdt, giup ting cuong do tan
va kha ning hoa tan cta protein , & pH Kiém, mét sé chirc ning hoat dong
khéc cua protein twong thich voi kha nang tao bot, gilt nudc va tao ra ciu
hinh dugc cai thién. Theo nghién ctru cia Jiang et al. (2018): nghién ctru
duogc cong bd trén tap chi Nghién ctru Héa hoc Thyc pham. Nhom nghién
ctru da khao sat anh hudong cia d6 pH (3-9) dén cau trac va tinh chét cta
protein dau twong. Két qua duogc tim thay ¢ pH acid (3-5), ciu triic protein
bi pha v& din dén giam tdc do va kha ning dong tu. O pH kiém (7-9), dau
protein twong c6 do tan va kha nang dong tu tot nhat. Vi vay d6 pH(9) ta

lya chon lam ¢ cac thi nghiém tiép theo.

4.1.5. Ung dung dé thu nhén protein quy mé phong thi nghiém

Sau khi thu duoc cac két qua tdi wu cua céc thi nghiém t6i [am dugc
mAu chuan thu nhan protein bang phuong phap siéu am tir 100g dau twong
chung t6i thyc hién nhu sau: Chuén bi mau 100g dau tuong tach vo va loai
b6 dau véi ti 16 nguyén lidu/dung méi: 1/10, enzyme Viscozyme L 0,03% ,

Cassava C 0,3%, Pectinex® Ultra SP-L 0,5% , Cellulase T 0,02%,
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Cellulase A 0,02%, Hemicellulase 0,02% va Pectinase G 0,02% , thoi gian
siéu am trude 1a 40 phat va thoi gian si€éu am sau 1a 10 phut, dat d6 pH 9
thi thu dugc 222,98¢ lugng protein.

Sau d6 chung t6i giri mau di phan tich tai “ Trung tAm Phan tich va
Giam dinh Thyc pham Qudc gia Vién Cong nghiép Thyc Pham’’ bang
phuong phap Kjeldahl.

Néu theo KQ nay ma qui ra d6 kho tuyét dbi thi KQ protein tong s6 nhur

sau:
Mau Protein tong sd Khéi luong(g)
Protein Isolate 80,64% 34,23
Protein Concentrate 24,5% 5,36
Dau tuong tach vo
. . 51,77% 51,77
va loai bo dau

Bang 6: Két qua Protein tong s6 thu duoc bang phuong phap Kjeldahl
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4.2. Xay dung quy trinh chiét xuit protein tir diu twong quy mé
phong thi nghiém.
Duya trén cac két qua thu duoc tir thi nghiém trén chung t6i xay dung
dugc quy trinh thu nhan protein tir dau twong quy mo phong thi nghiém

nhu sau:

Pau tuong
Protein
. Isolate
Lam sach
‘ 1
Tach vd, nghién min Thu r.manﬂ
protein thd
A
o . R 4000 vong/ phut
1:10 w/v | Ph@i tron nuéc Lytam VOzr(l)gpllfl’ltu
NAOH2N | _ ., . Diéu chinh pH HCL 2N,
45-6,5 | Diéuchinh pH ding dién ha pH 4,5
N?(S)_Ig gN BG sung ezyme Sieuamlan2 |t°=50°C/10 phut
! 1
T L NAOH 2N,
t0=459C/40 phuat U enzyme Diéu chinh pH nang pH 9
l A
A Loc ba
Xerl — i
ysieuam thu dich chiét

Tan sc"):’40kHz l
Cong suat: 200W
t°=40°C/50 phut

Hinh 7: So dd quy trinh chiét xuét protein tir ddu tuong
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Thuyét minh quy trinh:

Budc 1: Lua chon nguyén li¢u, Pau tuong da tach vé va loai bd dau do

nhém nghién ctru ctia Vién Cong nghiép Thuc phim nghién ctru.

Budc 2: Cho nguyén li¢u cung nudc voi ti 1€ 1/10. Nude duge thém vao
hdn hop gitip tao mdi trudng thuan lgi cho qua trinh hoa tan protein, ting
hiéu qua chiét xuat gitip cho dau twong pha v& cau trac té bao cua hat dau,
giai phong protein ra khoi té bao, tao diéu kién thuan loi cho qua trinh

chiét xuat.

-Sau d6, bd sung luong enzyme Viscozyme L 3% , Cassava C 0,3%,
Pectinex® Ultra SP-L 0,5% , Cellulase T 0,02%, Cellulase A 0,02%,
Hemicellulase 0,02% va Pectinase G 0,02% vao dung dich tac dung dé pha
v& thanh té bao do trong Viscozyme L chira cac enzyme cellulase va
hemicellulase c6 kha ndng phan huiy cellulose va hemicellulose, 1a thanh
phan chinh ciia thanh té bao thyc vat. Viéc pha v& thanh té bao gitp giai
phong protein ra khoi té bao, ting hiéu suat chiét xuat va ting dién tich tiép
xuc gitra protein va dung moi chiét, giup protein dé dang hoa tan va tach ra

khoi hdn hop.

Budc 3: Xir Iy enzyme bang phwong phap siéu am trong 40 phut véi
nhiét do 50 d¢ C tac dung:

- Tang cuong hoat dong enzyme: Si€u am tao ra cac bot khi nho li ti

trong dung dich enzyme, khi cac bot khi nay v& ra, chung tao ra cac song
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ap suat manh, 1am ting cudng hoat dong ciia enzyme Viscozyme L cling 1

s0 loai enzyme khac.

- Tang dién tich tiép xtic: Siéu 4m lam giam kich thudc cua cac hat dau
tuong, ting dién tich tiép xuc giita enzyme va protein, gitp enzyme tiép

can protein dé dang hon. Hd trg qua trinh khuéch tan.

- Si€u am giup tang cudng qua trinh khuéch tan cua enzyme va protein,

gitip enzyme dé dang tiép can protein va thyc hién qua trinh phan hay.

Budc 4: Nang pH dung dich 1én pH9 bang dung dich NaOH khi pH ting
1én 9, protein s& mang dién tich am, ting cudng lyc day tinh dién giira cac
phan tir protein, giup chiing hoa tan tot hon trong dung dich , lam giam do
nhét cia dung dich protein, lam cho qué trinh tach chiét va tinh ché protein

dé dang hon.

Budc 5: Di siéu 4m thém 10 phut tic dung lam ting toc do két tua

protein & pH9

Buéc 6: Loc ba thu dugc mau protein concentrate. Hiéu chinh pH dich
xubng pH 4,5 bang HCI 1N tac dung tao d6 két tua khi pH cta dung dich
giam xudng gan pl ciia protein, protein s& mat di dién tich va trd nén trung
hoa vé dién. Khi protein trd nén trung hoa vé dién, luc déy tinh dién gitra

cac phan tir protein giam di, ddn dén su két tu va két tua cua protein.

Budc 7: Ly tam: May ly tim duoc sir dung dé thu hdi protein két tua,
tach chiing khoi dung dich.Luc ly tim day protein két tia xudng day ong ly
tam, gitip thu hdi protein hidu qua

Budc 8: Ta thu duoc lugng protein Isolate & ddy 6ng ly tim va luong

dung dich c6 chua tap cht.

42



PHAN5: KET LUAN VA KIEN NGHI

5.1. Kétluan

Sau qua trinh thyc hién nghién ctru mot s6 yéu to anh hudng dén qué trinh
tach chiét protein tir dau tuwong t6i thu duoc két qua sau:

- ba khao sat va lya chon dugc phuong phap sir dung may si€u am trong
qua trinh tach chiét protein: siéu 4m lan 1 thoi gian 40 phut 50°C, 1an 2 10 phut
50°C

- ba khdo sat va lya chon dugc ti I¢ nguyén liéu/nudc thich hop cho tach
chiét protein: 1/10

- i khao sat va lya chon duge d6 pH thich hop cho qua trinh tach chiét
protein: pH 9

- Paxay dung dugc qui trinh tach chiét protein tir dau tuong qui mo phong
thi nghiém, néu qui vé do am tuyét ddi thu duoc :80,64% protein Isolate va

24,5% protein Concentrate

5.2. Kién nghi

Do thoi gian va diéu kién nghién ctru con han ché , chiing t6i xin dua ra
mot s6 kién nghi sau:

-Nghién ctru t6i vu héa cac diéu kién thiy phan enzyme dé nang cao
hiéu suét tach chiét protein

- Tién hanh tiép tuc nghién ciru thém cac yéu té anh hudng trong qua
trinh tach chiét protein nhu: anh huéng cia lyc ly tim dén qua trinh tach bi uét

SPC ra khoi dich thily phan enzyme, loc mang dé thu hdi protein...
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