KHOA HOC CONG NGHE
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Ba dau nanh, mét phu phdm ctia nganh cong nghiép ché bién sita dau nanh, da duoc xac nhan con chaa
mot lugng dang ké protein, chat béo, chat xo va mot phan cac nguyén t6 khoang, cac vitamin, isoflavone...
Tan dung duoc ngudn phu phdm nay sé hita hen dem lai nhiéu loi ich kinh té, kha nang da dang hoéa san
phim déng thoi giup gidm nguy co 6 nhiém moéi truong. Véi muc dich chuyén héa nguén protein ba dau
nanh thanh cac peptit mach ngin va céc axit amin lam ngudn dinh duong va tang hoat tinh chéng oxy héa
cho dich thiy phéan st dung cho qua trinh 1én men cta cic thit nghiém sau nay, ché phdm protease
Alcalase® 2.4 L da dugc nhom nghién ctru lua chon. Két qua nghién cttu da xac dinh duoc ché do tién xt Iy
ba bang hap ap luc & 121°C trong 15 phut. Thity phan thich hop nhat & 50°C, pH 7, noéng do ba dau 4%, luong
enzyme 32,5 U/g chat kho trong thoi gian 1 gio thu duoc dich thily phan ¢6 ham lugng protein 384,32
mg/100 ml; ham luong peptit mach ngan va axit amin 322,20 mg/100 ml; ham luong polyphenol téng so

17,65 mg GAE/100 ml.

T khéa: Bi dau nanh, xir ly, thdy phan, enzyme, protease.

1. AT VAN BE

Tai Viét Nam, san luong sita dau nanh ting 1én
rat nhanh, tir 400 triéu lit nam 2010 lén 613 triéu lit
nam 2014, ting 53%. Trong d0, chi riéng Vinasoy,
téng nang suat 3 nha may dat 390 trieu lit/ndm déng
nghia voi viéc tao ra khoang hon 40.000 tdn ba dau
nanh moi nam chua ké luong ba tao ra do cac cong ty
san xudt sita dau nanh khéc va cac co s nhé 1 san
xuat cac san phdm khac tir dau nanh [3].

Ba dau nanh con duoc goi 1a okara (Nhat Ban),
biji (Han Quéc) hay douzha (Trung Qudc), 1a mot
phu phdm cta nganh san xuit sita dau nanh va dau
phu. Pay 1a mot phu phdm chta nhiéu chat dinh
duong nhu protein, dau béo, chét xo, va thanh phan
khoang cung voi cac monosaccharide va cac
oligosaccharide. Ngoai ra, trong ba dau nanh van con
mot lwong nhé cac thanh phan chitc nang cé gia tri
nhu isoflavone, soyasaponin va mot s6 vitamin [10].
Ba dau nanh rat dé bi phan hity va thdi rtta mot cach
tu nhién néu khong duoc bdo quan tét do né chia
ham luong nudc cao va ham luong dinh duong lom.
Do vay, tan dung duoc ngudn phu phdm nay sé hia
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hen dem lai nhiéu loi ich kinh té, kha nang da dang
hoéa san pham dong thoi gitp gidm nguy co 6 nhiém
moi truong.

Thiy phan protein trong ba dau bing protease 1a
mot phuong phép tiém ning dé tai st dung ba dau,
tan dung cac chat dinh duong con gia tri trong phu
pham. Theo Sbroggio va cs. (2016) san phidm thuay
phan protein ba dau nanh tuwoi thé hién cac hoat tinh
thu hep goc tu do cia ABTS va DPPH va kha ning
chéng oxy héa manh hon so véi protein ba dau nanh
khong thily phan, cac kha nang nay bi anh huéng boi
muc d6 thay phan va loai enzym thay phan [16].
Theo nhém tac gia Ngoé Minh Ngoc, Quan Lé Ha
(2017), san phdm thty phan ba dau nanh bang
endoprotease c6 ham luong chat chong oxy hoa cao
hon thdy phan bang exoprotease [15]. Theo
Montilha, M. S. va cs. (2017), diéu kién toi uvu cho
qua trinh thay phan protein ctia ba dau nanh twoi voi
endopeptidase Alcalase® 2.4 L nhim thu dugc hiéu
suat thiy phan cao nhat 1a 55°C, ty 1é enzym: co chat
8,8% va pH 9, hiéu sudt thay phan (DH) xac dinh
duoc 1a 37,3%. Nhém tac gia khang dinh tién x(t ly ba
dau nanh c6 thé tang hiéu suat thiy phan [14].

V6i mong muén thu duoc dich thiy phan tir ba
dau nanh c6 ham luong cac chat hoa tan cao, chia
cac chat c6 hoat tinh sinh hoc t6t dung cho cac thir
nghiém tao d6 udng lén men, nghién cttu nady nham
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muc dich xac dinh diéu kién tién x ly ba dau va thiét
lap cac thong s6 thich hop cho qua trinh thily phan
protein cta ba bdi ché phidm endopeptidase
Alcalase® 2.4 L.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat lieu

Ba dau nanh: thu nhan tir nha may stta dau nanh
Vinasoy Béc Ninh cé d6 4m 85,32 + 0,02%, ham luong
protein 3,05 + 0,02% duoc bdo quan trong diéu kién
lanh dong.

Enzyme: Endopeptidase Alcalase® 2.4 L
(Novozymes) duogc bao quan 4°C trong ti lanh.

2.2, Phuong phap nghién ctru

221 Nghién citu xdc dinh diéu kién tién xir Iy
ba dau

M4u ba nguyeén liéu duwoc xt ly bang cach hap &
2 ché do sau:

Ché d6 1 (CP1): hap & 100°C, 30 pht.
Ché d6 2 (CP2): hap & 121°C, 15 phut.

2211 Xic dinh dnh hudng cia qué trinh hap
dén kha nang thiy phan cia enzyme

30 g m6i mau ba dau sau khi xtr Iy hap bing cac
ché do twong tng duoc bd sung nudc dé dat néng do
chat kho khoang 4% (ty 1é nguyén lieu: nudc tuong
ung 1a 1/2,75) sau d6 chinh vé pH 9 bang NaOH 1N
va thiy phan bang enzyme Alcalase® 2.4 L (32,5 U/g
chat kho), nhiét @6 thily phan 50°C trong thoi gian 1
gio.

Dich sau thity phan dugc dun so6i cach thay
trong 20 phut dé vo hoat enzym, 1am nguoi dén nhiét
do phong, dua vé pH 7,0, sau d6 dinh muc lén 250 ml
bang nudc cat, ly tam thu dich trong dem phan tich
ham luong protein, ham luwong axit amin va peptit
mach ngan, ham lwong polyphenol tdng so.

Song song lam méau kiém chiing tuong tu cac
budc trén voi mau ba dau dé nguyen khong qua hap.

2212 Xdc dinh anh huong cua qué trinh hap
dén kha nang loai vi sinh vt tong sé

Céc mau ba dau sau hap va mau khong hap duoc
can va pha loang bang nuéc mudi vo tring dén do
pha loang phu hop, sau d6 duoc trang trén bé mat
thach moi truong PCA (plate count agar), nudi &
30°C trong 48 gio va dém s khudn lac dé xac dinh
ham luong vi sinh vat téng s6 [2].

22.2. Nghién ciu xdc dinh diéu kién thiy phan
ciia Alcalase® 2.4 L cho ham lrong peptit mach ngan
va axit amin cao

2221 Anh hudng cia nhiét dp thiiy phan.

Cac mau ba dau sau khi hap & ché do thich hop
chon duwoc & muc 2.2.1 duoc bd sung nudc va chinh
pH vé 9, nong do ba dau (tinh theo chat kho) 4%, tiép
dén b6 sung enzyme Alcalase® 2.4 L (32,5 U/g chat
kho) va tién hanh khao sat thiy phan & 3 méc nhiét
do khac nhau 45°C, 50°C va 55°C trong thoi gian 1
gi0. Dich sau thily phan duoc xtt Iy va dem phan tich
cac chi tieu nhu da néu & muc 2211 dé xac dinh
moc nhiét do thich hop. Mau d6i ching duoc thuc
hién tuong tw mau thi nghiém nhung dich enzyme
duoc thay bang nudc (mau trudc thiy phan).

2222 Anh huong cua pH thuy phan

Cac mau thir nghiém va phan tich két qua duoc
tién hanh twong tw nhu muc 2221 nhung pH thay
phan duoc khao sat ¢ 3 gia tri 7, 8 va 9 & cing moc
nhiét do thich hop chon ra duoc & trén.

2.2.2.3 Anh huéng cia néng do ba diu

T cac gia tri nhiét o, pH tim duwoc & hai muc
2221va 2222 b6 tri cac thi nghiém va phan tich
tuong tu dé khao sat anh hudng cta nong do6 ba dau
(tinh theo chat kho) & 3 muc 3, 4 va 5% (twong tmg
voi ty 1é ba uét: nuéce 1a 1/4; 1/2,75 va 1/2) t6i kha
niang thay phan ctia enzyme.

2224 Anh huong cua thor gian thdy phan

Cac thi nghiem duoc thiét ké tuong tu cac muc
trén véi cac gia tri nhiét do, pH va nong do chat kho
thich hop da tim duoc & trén dé khao sat véi 3
khoang thoi gian thiy phan 1a 0,5; 1 va 2 gio.

2.3. Phuong phap phan tich

2.3.1. Xdc dinh ham lrong 4m

Ham luong 4m trong mau duoc xac dinh bang
phuong phap siy dén khoi luong khong d6i theo
AOAC 925.10 [4].

2.3.2 Xdc dinh ham lrong protein

Ham luong protein duoc xac dinh bing
phuong phap Lowry dua trén co s phan ung tao mau
gitta Protein trong dich phan tich voi thudc thir Folin
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Ciocalteur [11], [17]. Luong protein trong mau duoc
xac dinh thong qua d6 hap thu & buoc séng 750 nm
ctia san pham cudi cung véi thudc thir Folin st dung
duong chuidn BSA nong do tir 0 - 100 mg/1.

Chuin bi dich phan tich: chiét t6i da protein
trong mau ba dau phan tich bang dun cach thay
trong 30 phut véi NaOH 0,1N [13], [12] sau d6 loc
thu dich trong. Néu 1a dich thay phan, ciing can loc
thu dich trong. Cac dich loc duoc pha loang dén
nong do thich hop truoc khi thuc hién cac phan tmg
tao mau véi thudc thi.

2.3.3. Xdc dinh ham lrong peptit mach ngén va

axit amin

Nguyeén tic: Cac protein c6 khéi luong phan ti
l6m thuong bi két bi két tia boi dung dich tricloacetic
(TCA) 20% & ty 1é 1:1. Phan dich trong khong bi két
tia béi TCA gom cac peptit c6 khéi luong phan tix
thap (tir 330-380 dalton) va cac axit amin [8] duoc ly
tam tach riéng khoi phan protein két tia va duoc dua
di x4c dinh ham luong bing thudc thit Folin
Ciocalteur theo Lowry [11], [17].

2.3.4. Xac dinh hiéu suat thiy phan protein

Hiéu suat thity phan duoc xac dinh qua luong
peptit mach ngan va axit amin duoc tao thanh béi su
phan cit ctia enzyme lén cac phan t protein khong
tan trong TCA [9] va duoc xac dinh bing cong thtc
sau:

([peptit+aa] sau thity phan - [peptit+aa] trudc thiy phan) x 100

DH% =

[protein khong tan trong TCA] trudc thily phan

Trong d6: Ham luong peptit va axit amin trudc
va sau thily phan duoc xac dinh theo muc 2.3.3. Ham
lwong protein khéng tan trong TCA duoc xac dinh
bang hiéu cta [protein tdng c6 trong nguyeén lieu khi
chiét t6i da v6i NaOH 0,IN theo 232 tru di
[peptit+aa] ctia dich trude thiy phan.

2.3.5. Xéc dinh ham lirong polyphenol tong sé

Ham luwong polyphenol trong dich thiy phan
duoc xac dinh bing phuong phap Folin-Ciocalteau
dua trén co sé phan tmg tao mau gitra cac hop chat
polyphenol trong dich loc sau thiy phan voi thudc
thit Folin-Ciocalteu [1], [18]. Ham luwong polyphenol
trong mau duoc xac dinh dua theo duong chuén axit
gallic nong do 0 - 100 mg/1.

2.3.6. Xdc dinh ham lrong vi sinh vt tong so

Ham luong vi sinh vat téng s6 trong ba nguyén
lieu va ba sau cac ché do hip khac nhau duoc xac
dinh bing phuong phap dém khuén lac theo TCVN
4884-2:2015 [2].

2.3.7. Xdc dinh ham Iuwong chat khé hoa tan vao
dich thuay phan

MaAu ba dau sau khi thiy phan duoc xt Iy va ly
tam thu dich trong phan tich nhu da néu & muc
2.2.1.1 Phan ba con lai sau ly tam duoc dem sdy dén
khoéi luong khong déi va xac dinh ham luwong chat
kho sau thay phan. Chénh léch giita ham luong chat
kho ctia dich trudc va sau thiy phan cho biét ham
luong chat kho da hoa tan vao dich.

2.3.8 Phuong phap x4dc dinh hoat do protease

Hoat d¢ protease duoc xac dinh theo Cupp-
Enyard [6]. Dung dich co chat casein (6,5 g/1), duoc
pha trong dém kali phosphate 50 mM véi pH = 7,5,
duoc tron voi mot luong enzym thich hop va dé &
37°C trong 10 phut. Phan tng két thic bang cach bd
sung axit tricloacetic (TCA) 110 mM ty lé 1:1, b6
sung Na,CO; 500 mM, thudc thir Folin — Ciocalteu,
loc va do do hap thu & budc séng A = 660 nm doi
nguoc véi mau trang (12 mau trong d6 enzyme bi vo
hoat trude khi cho tiép xtc véi co chat). Dua trén gia
tri do hap thu do duoc va duong chuin tyrosine tinh
ra duoc hoat 6 enzyme.

Hoat do duoc biéu dién theo s6 don vi hoat do
(U)/ml ché phdm enzyme. Trong d6: 1 don vi hoat
do (U) 1a luong enzyme can thiét dé chuyén hoa
casein trong 1 phut & pH 7,5 va nhiét d6 37°C tao
thanh mot luong san pham khong bi két tta béi axit
tricloacetic twong duong véi 1 pmol tyrosine.

2.3.9. Phuong phdp phan tich thong ké

Kiém tra y nghia doi voi dir liéu thi nghiém duoc
thuc hién bing cach sit dung phan tich phuong sai
mot yéu t6 (One — Way ANOVA) va kiém dinh
Turkey st dung SPSS® 16.0 (SPSS Inc, Chicago, IL,
USA) & miic y nghia p <0,05.

3. KET QUA VA THAO LUAN

3.1. Nghién cttu xac dinh diéu kién tién xt ly ba
dau
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3.1.1. Anh huong cia qué trinh hap dén khi
nang thuy phan cia enzyme

Két qua & bang 1 cho thdy, voi cac ché do hap
nguyén liéu khac nhau, c6 su khac biét co y nghia
théng ké vé céc chi tiéu ciia dich sau thiy phan.

Xt Iy bang cach hap ba & CP1 va CD2 déu tao
diéu kién thuan loi cho qu4 trinh thdy phan ba cta

protease. Mau ba c6 xit ly hdp, sau khi thdy phan
bing enzyme giai phong vao dich luong protein,
peptit mach ngén va axit amin, polyphenol téng so
cao hon so voi mau thay phan tir nguyén liéu ban dau
khong hap. Theo do, mau ba dau hap & 121°C trong
15 phut (CP2) cho ham lugng protein, peptit & axit
amin, polyphenol trong dich thity phan cao nhat.

Béng 1. Anh huéng ciia xit Iy hdp nguyén lieu dén kha niing thity phan clia enzyme

Ham luong” R B Hap Cb1 Hap Cb2
(mg/100 ml) Khong hap (100°C/30’) (121°C/15)
Protein 34506°£2,46 | 37543« 1,81 399365+ 3 81

Peptit mach ngén va axit amin

272,90 + 1,42

312,35°+ 1,18

336,29+ 8,99

18,7°+ 0,10

19,31+ 0,02

21,58°+0,82

Polyphenol téng s6 (GAE)

Ghi chu: "Chi tiéu cua dich sau thiy phan; cdc sé liéu trong cung mot hang cdc chir cdi khac nhau thi

khac biét ¢ y nghia thong ké (p<0,05).

Két qua nay phu hop véi cong b ctia Ngé Minh
Ngoc, Quan Le Ha (2017), xtt Iy bing nédi hap con cé
thé lam ting ndéng do peptit trong san phdm thay
phan protein ba dau [15].

3.1.2. Xéc dinh dnh hudng cia qud trinh hap dén
kha nang loai vi sinh vat tong s

Ham luong vi sinh vat téng s6 ctua ba dau xtt ly &
cac ché do khac nhau thé hién trong bang 2.

Béng 2. Anh hudng ctia cac ché d¢ hdp t6i ham
Tuong vi sinh vat t6ng s6 ciia ba dau
Ham luong VSV tong
s6 (CFU/g ba uot)
Khong hip 2,6-2,9 x10°
Hap CDb1 (100°C/30)) | (0,4 -1,8) x 10
Hap Cb2 (121°C/15) | 0
Voi ham luwong dinh dudong kha phong phu va do
4m cao, ba dau thuong sé 1a moi trudng ly tuéng cho
vi sinh vat nhiém tap va phat trién. Két qua phan tich

Mau

& bang 2 cho thdy ba dau nguyén lieu (mau khong
hap) c6 sdn mot luong vi sinh vat dang ké.

Xt ly ba bang cach hidp & 100°C trong 30 phut
(Cb 1) da loai dwoc mot lugng 16n vi sinh vat tuy
nhién van con mot luong nhat dinh trong nguyén
lieu.

Hap ba & 121°C trong 15 phut (CD 2) da loai
duoc hoan toan vi sinh vat. Mat khac, cac mau nay
duoc theo doi va bao quan & diéu kién nhiét do
thuong, trong binh kin sau 3 ngay van khong thay
xuat hién vi sinh vat (két qua khong chi ra & day).

Do d6 ché do hap & 121°C trong 15 phut duoc
lwa chon dé tién xt Iy ba dau cho cac nghién ctru
tiép theo.

3.2. Nghién ctru x4c dinh diéu kién thiy phan ba
dau nanh cia Alcalase® 2.4 L cho ham luong peptit
mach ngan va axit amin cao

3.2.1. Anh hudng ciia nhiét dp thiy phan

Bang 3. Anh hudng cGa nhiét 6 dén qua trinh thity phan ba dau

Ham luong” beoi chimg

Nhiét d¢ thy phan (°C)

45 50 55

Protein (mg/100 ml) 189,20% + 3,24

356,82°+ 1,48 | 402,78°+123 | 397,68+ 7,07

Peptit mach ngan va axit amin

11,97°+0,14 | 315,65°+1,38 | 344,45+ 1,04 | 343,93+5,59
(mg/100 ml)
Polyphenol ~tong  s6  (GAE)| 555, g 1821°+0.23 | 22,30°+0,30 | 20,80°+0,07
(mg/100 ml)
Hieu suat thiy phan (%) 0,00°+0,00 | 38,08°+0,17 | 41,69°+0,13 | 41,62°+0,70

Két qua phan tich dich sau thuy phan & cac
nhiét do khac nhau thé hién & bang 3.

Trong két qua nay, ca 3 diéu kién thiy phan déu
giai phong lugng protein; peptit mach ngan va axit
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amin; polyphenol téng s6 trong dich cao hon so voi
mau d6i chimg khong thiy phan.

Luong protein gidi phong vao dich tang gip doi
ho4c nhiéu hon so voi mau truéc thily phan ching té
trong 1 gio xtic tac, enzyme endopeptidase Alcalase®
2.4 L da hoat dong kha hiéu qua va chuyén protein
ndm trong ba vao dich. O nhiét do 50°C va 55°C
luwong protein giai phong vao dich cao hon c6 y nghia
thong ké so voi ham luong protein duoc giai phong
tr diéu kién thay phan 45°C. Chénh léch luong
protein trong dich thiy phin & 2 nhiét d6 nay la
khong dang ké.

" Chi tiéu cua dich sau thuy phan

Tuong ty nhu vay, luong peptit mach ngan va
axit amin cta ca 3 mau thay phan déu cao hon nhiéu
so v6i mau truoc thay phan. Hai mau thiy phan &
50°C va 55°C c6 luong peptit mach ngén va axit amin
cao nhat nhung chénh léch gitta hai mau nay 1a
khong dang ké. Diéu nay cho thdy ca hai nhiét do
déu phu hop cho hoat dong ctia endopeptidase
Alcalase® 2.4 L.

So v6i mau thay phan & 45°C ca 2 truong hop
thity phan & 50°C va 55°C déu cho hiéu suat thay
phan cao, nhung chénh léch giita hai mau nay la
khong dang ké.

Ca 3 diéu kién thay phan déu giai phong them
vao dich mot luong polyphenol nhat dinh va déu 16n
hon tir 2,4 dén gan 3 1an so véi mau truéc thay phan.
Mau thily phan & 50°C tao ra ham luong polyphenol
trong dich cao nhat. Két qua cho thdy voi cling nong
do ba dem thiy phan, hiéu suit thiy phan protein
trong ba cang cao thi luong polyphenol giai phong
cang nhiéu, diéu nay kha hop ly do cac hop chat
polyphenol c6 lien két voi protein trong ba, khi
protein bi phan cit sé tao diéu kién gidi phéng
polyphenol vao dich thiy phan.

Nhu vay 50°C 1a nhiét do6 phu hop nhat cho qua
trinh thy phan ba dau nanh bang endopeptidase
Alcalase® 2.4 L.

322 Anh huong cua pH thuy phin

Két qua phan tich cac chi tiéu cta dich sau thiy
phan & cac pH thiy phan khac nhau thé hién & bang 4.

Béng 4. Anh hudng ciia pH dén qua trinh thity phan ba dau

Ham luong” boi ching pH thily phan
7 8 9
Protein (mg/100 ml) 189,20° + 3,24 | 382,65°+ 4,42 | 390,60°+8,25 | 404,74°+2,12

Peptit mach ngan va axit amin

11,97°+0,14 | 321,48°+ 1,08 | 331,51°% 6,74 | 347,99°+3,64
(mg/100 ml)
Polyphenol tong 6 (GAE)| 757 g5 | 1749°+041 | 20154032 | 22,04'%040
(mg/100 ml)
Hiéu suat thity phan (%) 0,00° 0,00 | 3881°+0,14 | 40,53°=0,14 | 42,13'=046

" Chi tiéu cua dich sau thiy phan

Két qua & bang 4 cho thay, véi cung diéu kién
nhiét do va ham luong ba dau, néng do enzyme nhu
nhau, khi pH thay phan tiang tir 7 dén 9, lam luong
protein trong dich thiy phan ting theo va sau 1 gio,
lwong protein trong dich thiy phan cta ca 3 truong
hop déu ting gap doi (hodc hon) so véi mau doi
chimg khong thity phan. Mau thiy phan & pH 9 cho
két qua ham luong protein cao nhat, mau thay phan
& pH 7 va 8 c6 ham lugng protein thap hon mau thily
phan pH 9, nhung chénh léch gita hai mau nay la
khong dang ké.

Khi pH thay phan tang dan tir 7 dén 9 ham luong
poyphenol trong dich sau thiy phan cing tang va
luong nay déu cao gap tir 2,3 dén 2,9 lan so voi trude
thity phan. So6 liéu & bang 4 cho thdy hiéu sudt thay

phan ctia cac mau nam trong khoang tir 38 - 42% tiy
vao pH thdy phan. Két qua nay ciing khing dinh mot
lan nita 1a véi cung néng do ba dem thay phan, hiéu
suat thiy phan protein cang cao thi luong polyphenol
giai phong vao dich cang nhiéu.

Két qua nghién cttu cho thdy pH 9 cho hiéu suat
thity phan cao nhat. Két qua nay kha twong déng voi
truong hop thiy phan trén ba tuoi theo két qua ctia
Montilha va cs, 2017 [14]. Do d6 pH 9 sé phu hop
cho cac muc dich thily phan nhim dat hiéu suat thiy
phén cao.

Tuy nhién, véi tiéu chi cia dé tai thi chi can thay
phan han ché protein tao ra cac axit amin va peptit
phan t nhé lam thic an cho vi sinh vat trong qua
trinh 1én men va cé hoat tinh chéng oxy héa. Mit
khac, pH ban dau ctia dich ba dau truéc thity phan
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thuong vao khoang 6,7-6,8 gan véi pH 7 kha dé dang
cho viéc tng dung vao thuc té sau nay. Do vay, gia tri
pH 7 duoc wu tién lua chon cho cac thir nghiém tiép
theo.

3.2.3. Anh huong ctia nong do ba diu

Két qua phan tich chi tieu cta dich sau thiay
phan tuong tng véi cac ndong d6 ba khac nhau thé
hién & bang 5.

Béng 5. Anh huéng clia néng do ba dau dén qua trinh thity phan ctia Alcalase® 2.4 L

Nong do ba (%)

Ham luong’

3 4 5

Protein (mg/100 ml)

268,31"+ 1,39

383,14°+ 1,34

462,14° £ 18,73

Peptit mach ngén va axit amin (mg/100 ml)

242.91°+4,75

320,29° £3,26

357,75+ 2,88

Polyphenol tong s6 (GAE) (mg/100 ml)

13,18"+ 0,05

17,42°+ 0,20

21,39°+0,14

Hiéu suit thiy phan (%)

38,93+ 0,78

38,66" + 0,41

34,22°+0,29

" Chi tiéu cua djch sau thiy phan

Két qua phan tich & bang 5 cho thdy khi c6 dinh
ty 1é enzyme/co chat va cac diéu kién thily phan (pH,
nhiét do, thoi gian) nhu nhau, ham luong cac chat
hoa tan trong dich sau thity phan déu ting lén tuong
déng voi viec tang nong do ba dau. Tuy nhién, quan
sat v6i mau & noéng do6 ba 5% (tinh theo chat kho),
dich thay phan bi sanh, dic va nhot, canh khudy hoat
dong kha khé do vay dan dén hiéu suit thiay phan
clia enzyme & mau nay thdp hon so v6i hai mau &
nong do ba 3 va 4%.

Két qua phan tich ciing cho thdy & nong do ba
4%, hiéu suat thtty phan tuong dwong véi mau 3%
nhung ham luwong cac chat hoa tan trong dich déu
cao hon, dic biét ham luong peptit mach ngan va axit
amin dat cao gan bang mau 5% do vay nong do 4%
duoc lra chon cho khdo sét tiép theo.

3.2.4. Anh huong ctia thoi gian thiy phan

Két qua phan tich & bang 6 cho thdy khi tang
thoi gian thay phan tir 0,5 dén 2 gio, ham luong
protein, peptit mach ngin va axit amin cting nht ham
lwong polyphenol téng s6 va hiéu suat thiy phan déu
tang.

Béng 6. Anh huéng ctia thoi gian thily phan

Ham luong” baoi chimg

Thoi gian-thity phan (gio)
0,5 1 2

Protein (mg/100 ml) 189,20% + 3,24

343,08° + 0,68

384,32°+4,38

408,274+ 2,00

Peptit mach ngin va axit amin

11,97+ 0,14 303,92b +1,78 | 322,20°+ 1,17 331,04d +4,84
(mg/100 ml)
Polyphenol t6ng s6 (mg/100 ml) 7,57"+ 0,08 14,60° + 0,12 17,65°+ 0,38 | 18,43°+0,83
Hiéu suit thiiy phan (%) 0,00°£0,00 | 3661°£022 | 3890°+022 | 40,01%+0,61

" Chi tiéu cua dich sau thuy phan

So voi lwong protein trong mau déi chimg khong
thay phan, sau 1 gio, luong protein giai phéng vao
dich ting khoang 2 lan, sau 2 gio lwong nay tang 2,1
lan. Luong peptit mach ngin va axit amin ting tuong
tng 26,9 lan sau 1 gio va 27,8 1an sau 2 gio thity phan.
Trong khi d6 luong polyphenol tdng sé ting 2,3 lan
sau 1 gio va 2,4 1an sau 2 gi¢ thay phan.

Chenh léch hiéu suét thiy phéan protein giita hai
mau 1 gio va 2 gid mac du cé y nghia théng keé tuy
nhién khong dang ké so voi su ting hiéu suat thiy
phan protein trong 1 gio dau, ngoai ra trong nhiéu
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truong hop viéc kéo dai thém 1 gio thity phan can
can nhéc vi vira t6n nang luong vira khong hiéu qua
so vé6i 1 gio thity phan dau tién.

4. KET LUAN

Tu cac két qua thuc nghiém trén, cé thé khing
dinh xt Iy hap ba dau nanh bang hoi bao hoa & 121°C
trong 15 phut da co tac dung diét vi sinh vat giup kéo
dai thoi gian bao quan nguyén liéu ba dau, hoé tro cho
cac qua trinh ché bién tiép theo va tao diéu kién cho
qua trinh thdy phan ba dau bing enzyme. Cac diéu
kién thich hop cho thily phén protein trong ba da x
1y hap bing enzyme Alcalase®2.4 L 1a nhiét do 50°C,
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pH 7; néng do6 ba 4% (theo chat kho), thoi gian thiy
phan 1 gio. Dich thiy phéan thu duwoc c6 ham luong
cac chat hoa tan ting dang ké so voi truéc khi thay
phan. Qua mot s6 khao sat so b cho thdy dich thay
phan thu duoc tir nghién ctu nay (khong loc ba)
duoc xtt Iy tiép voi mot s6 enzyme khac 1a moi truong
thich hop cho mot s6 chiing ndm men phat trién, tao
do con va huong thom dé chiu (két qua khong chi ra
& day). Tuy nhién cac nghién ctu vé qua trinh len
men cta dich thiy phan can tiép tuc tién hanh trong
cac nghién cutu tiép theo.
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Summary

The soybean curd residue (SCR) from soy milk production, which is often regarded as waste, consist of
high amount of proteins, fatty acids, mineral elements, fibers, vitamins, and isoflavones... Application of
this product in other purposes could conduct diverse products, promote economic benefits and reduce the
risk of environmental pollution. In the aim of producing a high nutrient and antioxidant fermented
beverage, we pretreated SCR into liquid hydrolysis protein by using Alcalase® 2.4 L protease which
converted the remained proteins into short — chain peptides and amino acids. For a pretreatment, SCR was
autoclaved for 15 minutes at 121°C prior to a hydrolysis processing. The optimal hydrolysis condition was
selected such as temperature at 50°C, pH at 7, dry material of 4% with 32.5 U/g of Alcalase® 2.4 L protease
and the treated time for 1 hour which got protein content of 384.32 mg/100 ml; short-chain peptides and
amino acids content of 322.20 mg/100 ml; total polyphenol content of 17.65 mg GAE/100 ml.

Keywords: Soy bean curd residue, treatment, hydrolysis, enzyme, protease.
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