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NGHIEN CUU UNG DUNG VISCOZYME?® L VA PECTINEX?®
ULTRA SP-L NHAM GIA TANG HIEU QUA CHUYEN HOA
BA DAU NANH
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TOM TAT

Ba dau nanh, mot phu phdm ctia nganh coéng nghiép ché bién sita dau nanh, da duoc xac nhan con chira
mot luong 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 t€, kha ning da dang héa san
phim déng thoi gitip gidm nguy co 6 nhiém méi truong. Véi muc dich gia ting hiéu qua chuyén hoéa ba dau
nanh, thu dich thtly phan cho lén men lam d6 udng, nghién ctru da tmg dung hai carbohydrase la
Viscozyme® L va Pectinex® Ultra SP-L dé chuyén hoa tiép dich ba dau da qua thtly phan so bo bang protease
Alcalase® 2.4 L. Két qua, da chon duoc noéng do enzym Viscozyme® L va Pectinex®Ultra SP-L 1a 10,5 U/g va
0,45 U/g chat kho tuong ung, pH thich hop 4,5 trong 3 gio, phan tung enzym duoc thuc hién & nhiet do
50°C, dich thay phan thu duoc c6 ham lugng chat xo khong tan gidm, cac thanh phan hoa tan trong dich
thity phan déu tang so véi doi ching, voi ham luong cac thanh phan nhu sau (mg/100 ml): duong khit 960,
protein 628; protein tan trong TCA 571; polyphenol (GAE) 31,4; isoflavone téng s6 7,2; téng luong chat kho

hoa tan vao dich thiay phan 1a 2.172.

Tt khéa: Ba diu nanh, thiy phan, Alcalase® 2.4 L, Viscozyme® L, Pectinex® Ultra SP-L.

1. BAT VAN BE

Ba dau nanh, phu phdm cta san xuat sita dau
nanh va dau phu, con chtra nhiéu thanh phan gia tri
c6 thé khai thac. Tan dung ngudén phu phdm nay hta
hen dem lai nhiéu loi ich kinh té, kha ning da dang
hoa san phdm va giup gidm nguy co 6 nhiém moi
trueong.

Thiy phan ba dau biang enzym la phuong phap
tiém nang dé tan dung cac chat dinh duong con gia
tri. Theo mot so tac gid, san phdm thiy phan protein
ba dau thé hién kha nang chong oxy hoa ting (tuy
muc do va loai enzym thuy phan) [1]; san pham thay
phan ba bang endoprotease c6 ham luwong chat
chong oxy hoa cao hon khi st dung exoprotease [2].
Theo Kasai N va cs (2004), cellulase co thé dé dang
thiy phan thanh té bao so cép ctia ba dau tuy nhién
khi c6 thém pectinase thi thanh té bao thit cdp mai bi
pha hay va sé pha vo hiéu qua cac lien két gitta cau
truc polysaccharid giai phong duong khit va protein
ndi bao vao dich thuy phan [3]. Matsuo (2004) da két
hop pectinase, xylanase va cellulase nham tan dung
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hiéu qua chat xo ba dau nanh [4]. Viscozyme®L duoc
nhiéu tac gia nghién ctru st dung dé chuyén hoa ba
dau nanh, san phadm thuy phan da duoc chimg minh
¢6 hiéu qua trén goc tue do DPPH [5], [6]...Nhu vay,
nghién ctu thily phan ba dau bang don enzym
protease [1], [2]; hon hop endo va exo peptidase [7];
thiy phan biang mot hodc hon hop carbohydrase...
[3], [4] @a duoc bao cao. Tuy nhién chua cé nhiéu
cong bo vé hiéu qua thiy phan ba khi két hop hai
nhom enzym protease va carbohydrase.

Trong nghién ctu trudc cia nhém [8], ba dau
nanh hap ap luc 15 phut & 121°C da duoc thuy phan
bang endoprotease Alcalase®2.4 L trong 1 gio & 50°C,
pH 7,0. Dich sau thay phan da ting duoc dang ké
ham luong cac peptit mach ngin, axit amin va
protein hoa tan so voi doi ching. Tuy nhién, mot
luong 16n xo khong tan van nam trong dich sau thay
phan. Nham gia tang hiéu qua chuyén hoa nguén ba
dau thanh cac thanh phan hoa tan c6 loi cho 1én men
tao d6 udng, nghién ctu tiép tuc st dung
Viscozyme® L va Pectinex® Ultra SP-L chuyén hoa
chat xo trong dich ba dau da duwoc xt ly bang
Alcalase®2.4 L [8].

Theo khuyén cao, diéu kién hoat dong cta
Viscozyme® L 1a pH 3,3-5,5; nhiét do 25 - 55°C (t6i uu
la 40 - 50°C) [9]. Khoang nhiét do t6i uu cho thiay
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phan chat xo dau nanh cta Viscozyme®L theo mot s6
cong bo tur 45 - 55°C [5], [6]. Do d6 50°C duoc chon
dé thuc hién phan tng enzym cho Viscozyme® L
trong nghién ctu ndy. Voi Pectinex® Ultra SP-L,
khuyén c4o ctia nha san xuat la pH 2,8-6,5; nhiét do
15-65°C [10] cac diéu kién nay phu hop dé thily phan
dong thoi enzym nay cting Viscozyme®L.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vatliéu

Ché pham enzym (Novozymes): Alcalase®2.4 L,
Viscozyme® L, Pectinex® Ultra SP-L duoc bao quan
4°C trong ta lanh.

Ba dau nanh: thu nhan tir nha may sita dau nanh
Vinasoy Bac Ninh (do 4m 85,32 + 0,02%, protein 3,05
+ 0,02%, xo tong 10,25 + 0,16%).

Ba tién xt ly: hép tiét triang & 121°C, 15 phut sau
d6 lam nguoi dén nhiét do phong va bao quan trong
diéu kien lanh dong.

Dich ba dugc dung nghién cttu thuc hién nhuw
sau: 30 g moi mau ba dau sau tién xit ly, duoc bé
sung nuoc dé dat nong do chat kho 5% (ty 1é nguyén
lieu: nuoc 1a 1/2), chinh pH vé 7,0 bang NaOH 1N
sau d6 duoc thity phan bang Alcalase® 2.4 L néng do
enzym 32,5 U/g chat kho trong 1 gior & 50°C [9].
Dich ba nay sé duoc coi 1a mau doi chimg 1 cho céac
phan tich & muc 2.2.1.

2.2. Phuong phép nghién ciru

2.2.1. Nghién cuu xdc dinh diéu kién thiy phan
ctia Viscozyme® L

2.2.1.1. Nghién ciru dnh huong cua pH dich thiuy
phin

Dich ba duoc chuin bi nhu trén sé duoc chinh
pH vé cac méc 4,0; 4,5; 5,0; 5,5 bang H,PO, 10 %, b6
sung Viscozyme® L voi nong do 10,5 U/g chat kho,
thiy phan trong 3 gio & 50°C. (I don vi hoat do
Viscozymé® L (1U) diroc xdc dinh bang hrong enzym
can thiét dé gidi phong 1 umol glucose tir co' chat
CMC sau 1 phiit 0 50°C, pH 4,8).

Dich sau thuy phan dwoc dun so6i cach thay
trong 20 phut dé vo hoat enzym, lam nguéi dén nhiét
do phong, dua vé pH 7,0; sau d6 dinh muc dén thé
tich phu hop, ly tam thu dich trong dem phan tich
ham luong duong khtr, ham lwong chat kho hoa tan
dé x4c dinh pH thich hop.

2212 Nghién cuu dnh hudng cua nong do
enzym Viscozyme® L

Cac mau thtt nghiém va phan tich két qua duoc
tién hanh twong tr 2.2.1.1 nhung néng do enzym
khao sat & 4 muc 7,0; 10,5; 14,0; 17,5 U/g chat kho &
cung pH thiiy phan thich hop chon ra ¢ 2.2.1.1.

2.2.1.3. Xdc dinh thoi gian thiuy phan thich hop
cho Viscozyme® L

Cac mau thtt nghiém va phan tich két qua duoc
tién hanh tuong tr nhu 2.2.1.1 nhung & cung pH va
nong do enzym da chon & muc 2.2.1.1 va 2.2.1.2
twong tng. Thoi gian thiy phan duwoc khao sat & cac
moc 1, 2, 3 va 4 gio.

2.2.2. Nghién ciu bo sung Pectinex® Ultra SP-L
vao hon dich thuy phan

2221 Nghién cuu dnh hudng cia nong do
enzym Pectinex® Ultra SP-L

Céac mau thtr nghiém va phan tich két qua duoc
tién hanh twong tw nhu 2.2.1.1 nhung & cung cac diéu
kién vé pH, nong do enzym va thoi gian thiy phan
thich hop tim duoc cho Viscozyme® L & muc 2.2.1.
Pectinex® Ultra SP-L duoc b6 sung vao dich ba déng
thoi voi Viscozyme® L va duoc khado sat & cac muc
nong do 0,3; 0,45; 0,6 U/g chat kho. (7 don vi hoat do
Pectinex® Ultra SP-L (1 U) I4 lirong enzym can thiét
dé gidi phong 1 umol D-galacturonic tir co chat axit
polygalacturonic sau 1 phiit ¢ 35°C, pH 5,5).

Mau déi chtmg & muc nay la mau dich thay phan
béang protease va Viscozyme®L (doi ching 2).

2.2.2.2 Xdc dinh thoi gian thuy phéan thich hop
khi bo sung Pectinex® Ultra SP-L

Cac thi nghiém duoc thiét ké tuong tu 2.2.2.1,
nhung & cung néng do Pectinex® Ultra SP-L chon ra
& muc 2.2.2.1. Thoi gian thy phan duoc khao sat &
cac moc 1, 2, 3va 4 gio.

2.3. Phuong phap phan tich
2.3.1 Xdc dinh ham luong duong khir

Ham luwong duong khir dwoc xac dinh bang
phuong phap DNS dua trén co s& phan tng tao mau
gitta duong khtr trong dich phan tich voi thudc thir
axit dinitrosalicylic (DNS) [11]. Cuong d0 mau cua
hon hop phan tng ti 1é thuan véi ndong do duong khir
trong mot pham vi nhat dinh. Luong duong khir
trong mau duoc xac dinh thong qua do hap thu &
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bude song 540 nm ctia san phadm cudi cung véi thude
thit DNS str dung duong chuin D-glucose.

2.3.2. Xdc dinh ham lrong protein

Ham luong protein trong dich phan tich duoc
xéac dinh bang phuong phap Lowry, dua trén co s&
phan tng tao mau gitta protein trong dich phan tich
v6i thuoc thir Folin. Luong protein trong mau duoc
xac dinh thong qua do hap thu & buéc song 750 nm
ctia san pham cudi cung voi thudc thi Folin st dung
duong chuan BSA [12], [13].

2.3.3. Xdc dinh ham lirong protein hoa tan trong
TCA

Dich ba dau sau khi thiy phan duoc xit Iy va ly
tam thu dich trong, sau d6 tha véi axit tricloaxetic
(TCA) 20% (w/w) ty le 1 : 1. Phan dich trong khong
bi két tia bdi TCA gom cac peptit c6 khoi lwong phan
tr thap (tr 330 - 380 dalton) va cac axit amin [14]
duoc ly tam tach rieng khoéi phan protein két tta va
duoc dua di xac dinh ham luong bang thudc thi
Folin theo Lowry [12], [13].

2.3.4. Xadc dinh ham luong polyphenol

Dich ba dau sau khi thiy phan duoc xit Iy va ly
tam thu dich trong, sau do tta voi ethanol tuyet doi
ty lé 1: 1 dé loai protein, thu dich trong dem di phan
tich. Ham luong polyphenol trong dich thdy phan
duoc x4c dinh bang phuong phap Folin - Ciocalteau.
Nguyén tac cta phuong phap dua vao phan tng mau
gitta cac polyphenol trong dich phan tich véi thuoc
thtt Folin-Ciocalteau. Thudc thir chira chat oxy hoa 1a
axit phospho-vonframic, cac nhém hydroxy phenol
dé bi oxi hoa va chuyén mau xanh c6 do hap thu cuc
dai & budc song 765 nm [15]. Ham luong polyphenol
trong mau duoc xac dinh dua theo duong chuin axit
gallic.

2.3.5. Xdc dinh ham Iwong chat khé hoa tan vdo
dich thuy phan

Dich ba dau sau khi thiy phan duoc xit Iy va ly
tam. Phan ba sau ly tam duoc dem sdy dén khoi
luong khong d6i dé xac dinh ham lwong chat kho caa
dich sau thiy phan. Chénh léch gitta ham lwong chat
kho cta dich trude va sau thiay phan cho biét ham
luong chat kho da hoa tan vao dich.

2.3.6. Xdc dinh ham luong chat xo tong so va xo
khong tan

Dich sau thily phan duoc co can va say dén khoi
luong khong déi trude khi dem phan tich xo. Ham

luong xo téng s6 va xo khong tan duoc xac dinh
bang bo tht nghiém chiat xo K-TDFR-100A cuda
Megazyme dua theo [16].

2.3.7. Xéc dinh thanh phan isoflavone

Dich sau thity phan duoc co trén bép cach thay
& 80°C cho bay bot hoi nuwdc dén dang sét, lam ngudi
dén nhiét do phong, sau d6 can chinh xac 2 g mau
sét (da biét trude do am) vao ong falcon, thém 10 ml
acetonitril; 2 ml axit clohydric 0,1 M va 2 ml nuéc cét,
tron déu. Siéu am 10 phat sau d6 lac 2 gio & nhiét do
duoi 25°C. Ly tam thu dich chiét. Théi kho 1 ml dich
chiét bang khi nito. Hoa tan ngay mau trong ong
nghiém bang 1 ml methanol, siéu am 10 phat. Mau
duoc lac 1 phut, loc qua mang PTFE 0,45 ym truéc
khi bom vao may sac ky 1ong.

Thanh phan cac isoflavone ctia mau phan tich
duoc xac dinh bang phuong phap sic ky 16ng hiéu
nang cao HPLC, stt dung hé thong Allicance, Waters,
Mi véi cot Agilent HC-C18(2) 150 x 4,6 mm. Cac diéu
kién HPLC nhu sau: nhiét do cot la 35°C, detector
PDA & budc séng 260 nm, dung moéi pha dong 1a A -
axit axetic 0,1%; B — axit axetic/axetonitril 20/80, toc
d0 dong 1a 1,0 ml/phut.

2.3.8 Khio sat kha nang chong oxy hoa

Dich ba dau sau khi thay phan duoc xit ly va ly
tam thu dich trong, sau dé6 ttia véi methanol tuyét
doi ty 1é 1: 1 d€ loai protein, thu dich trong dé thuc
hién cac phan tng véi DPPH (2,2 — Diphenyl - 1 -
picrylhydrazyl). Cac chat chong oxy hoa trong dich
phan tich sé trung hoa géc DPPH bang cach cho
hydro, lam giadm d¢ hap thu tai budc song cuc dai va
mau dung dich nhat dan, chuyén tir mau tim sang
vang nhat. Gia tri OD cang thip ching t6 kha nang
quét goc tu do cang cao [17]. 1 ml mau da xtr ly
duoc cho phan tng véi 2 ml DPPH 0,1 mM trong 30
phut & ché t6i, do do hap thu & budc séng 517 nm.
Ham luong chat chong oxy hoa trong dich duoc quy
vé ham luong tuong duong vitamin C (mg AAE)/
100 ml.

2.3.9. Phuong phap phan tich thong ké

Kiém tra y nghia déi voi dit lieu thi nghiém duoc
thuc hién bang cach st dung phéan tich phuong sai
mot yéu t6 (One — Way ANOVA) va kiém dinh
Turkey stt dung SPSS® 22.0 (SPSS Inc, Chicago, IL,
USA) & mtic y nghia p < 0,05.
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3. KET QUA NGHIEN CUU VA THAO LUAN

311 Anh hudng cia pH dén qué trinh thiy

3.1. Nghién ctu xAc dinh diéu kién thity phan Phdn cia Viscozyme® L

bang Viscozyme®L
Béng 1. Anh huéng ciia pH dén qué trinh thily phan ctia Viscozyme®L
Ham luong o pH dich thiiy phan
(mg/100 ml dich | Daiching 1
sau thity phan) 4,0 4,5 5,0 5,5
Duong khir 56,94°+1,36 842,73"+2 56 781,19+ 1,14 560,74%+1,40 330,52+ 2,35
Chat kho hoa tan | 816,31% 38,46 | 2.065,06" + 86,35 | 2.043,50P+ 76,92 | 1.681,11 57,98 | 1.284,94%+ 60,10
Tylechatkho | a0 77 41,30°+1,73 41,31°+2,17 33,62¢+1,16 25,70%+:1,20
tan vao dich (%)

Bang 1 cho thdy, ba dau nanh sau khi thily phan
bang protease duoc xit ly tiép bang Viscozyme® L da
lam tang cac thanh phan hoa tan vao trong dich.
biéu nay co thé giai thich do Viscozyme® L 1a mot
phitc hop da enzym bao gdém cellulase, hemi-
cellulase, arabanase, beta-glucanase va xylanase,
trong qud trinh thiy phan, phitc hop enzym nay da
lam gidm d6 cing cta thanh té bao ba dau, pha vo
cac cau truc bac 1 cta thanh té bao, lam ting luong
duong khtt, giam ham luong xo khong tan, ngoai ra
con tao diéu kién cai thién kha nang chiét xuat cac
chat hoa tan vao dich thay phan.

Su chénh léch ham luong duwong khir gitta cac
mau thay phan déu co6 y nghia thong ké. Ham luong

duong khit trong dich sau 3 gio' thity phan bang
Viscozyme® L thay d6i theo su thay doi pH. Gia tri
pH thdy phan cho ham lwong duong khir cao nhat
nam trong khoang 4,0 - 4,5.

Ham luwong chat kho hoa tan va ty 1é chat kho
tan vao dich ctia cAc mau ciing giam dan khi pH tang,
mau thay phan ¢ pH 4,0 va 4,5 cho ham luong chat
kho hoa tan vao dich ciing nhu ty 1é chat kho tan vao
dich 1a cao nhat, tuy nhién chénh léch gitta hai mau
nay khong dang ké & murc y nghia p < 0,05. Do d6 pH
4,5 sé duoc chon cho qua trinh thiy phan ba dau
nanh dudi tac dung cia Viscozyme® L.

312 Anh hudng cia nong do enzym
Viscozyme® L

Béng 2. Anh huéng clia ndng do Viscozyme®L dén qua trinh thity phan

Ham luong Noéng do Viscozyme®L (U/g)
(mg/100 ml dich | Poiching 1
sau thily phan) 7,0 10,5 14,0 17,5
Duong khir 56,94*+1,36 522,91"+2,12 791,04°+11,08 897,68+ 1,75 934,75 2,27
Chat kho hoa tan | 816,31+ 38,46 | 1.466,39"+61,99 | 2.040,89°+ 80,61 | 2.046,72°+54,45 | 2.045,78°+50,91
Tylechatkho | a0 77 29,33"+1,24 40,82°41,61 40,93°+1,09 40,92°41,02
tan vao dich (%)

Bang 2 cho thdy, ham luong duong khir trong
dich sau thiy phan bang Viscozyme® L tang ty lé
thuan véi nong do enzym va khac nhau déu co6 nghia.
Su chénh léch ham luong chat kho hoa tan trong
dich sau thty phan va ty lé chat kho tan vao dich
ciing tang khi tang nong do Viscozyme® L tuy nhién
gitta cac nong do 10,5; 14,0; 17,5 U/g su cheénh léch
nay khong dang ké. Nhu vay, dé tiét kiém enzym ma
van dat hiéu qua thiy phan cao, nong do enzym la
10,5 U/g duoc chon cho cac nghién ctru ti€ép theo.

44

3.1.3. Xdc dinh thoi gian thuy phan thich hop
cho Viscozyme® L

Bang 3 cho thdy, ngay tir gio thiy phan dau tién
khi c6 mat Viscozyme® L, ham luong duong khtr da
ting dang ké (gap 9 lan so véi luong duong khi
trong dich trudc thiy phan). Ham luong duong khir
trong dich tang dan khi kéo dai thoi gian thily phan
va cac khac biét gitra caic mau déu c6 y nghia thong
ké & muc p < 0,05. Thoi gian cang kéo dai thi chénh
léch ham luong duong khit gitra cac diéu kién cang
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giam. T 1 - 2 gi¢ lwong duwong khit tang khoang 200
mg/100 ml dich thiy phan, tir 2 - 4 gio, moi gio giai

phong khoang 100 mg duwong khir, nhu vay su chénh
léch nay giam dan.

Béng 3. Anh huéng thoi gian thity phan cfia Viscozyme®L dén su chuyén héa ba dau

Ham luong Thoi gian thily phan (gio)
(mg/100 ml dich | Déi ching 1
, . 1 2 3 4
sau thity phan)

Duong khir 56,942+1,36 512,66"+3,28 729,05413,55 803,73%+4,70 908,68°+1,88
Chat kho hoatan | 816,31 38,46 | 1.272,77°+55,96 | 1.730,56°+45,88 | 2.031,00%£55,15 | 2.093,009+42,58
Ty 1é chat kho 16,33%40,77 25,46"+1,12 34,61°£0,92 40,62+1,10 40,66°+0,85

tan vao dich (%)

Ham luong chét kho hoa tan trong dich va ty le
chat kho hoa tan vao dich ciing tang dan khi kéo dai
thoi gian thuy phan nhung dén 3 gio chénh léch nay
khong dang ké (cac khac biet khong c6 y nghia
thong ké gitta 3 va 4 gio). Do vay 3 gio la thoi gian
duoc chon dé thiy phan ba bang Viscozyme® L.

3.2. Nghién ctru b sung Pectinex® Ultra SP-L
vao hon dich phan ttng

3.2.1 Anh hudng ctia néng do Pectinex® Ultra
SP-L bé sung

Bang 4. Anh huéng ctia ndng do Pectinex® Ultra SP-L bd sung dén su chuyén héa ba dau

Ham luong 1 Nong do Pectinex® Ultra SP-L b6 sung (U/g)
(tinh cho dich sau thiy phan) Doi chimg 2 0,3 0,45 0,6
Duong khir 803,73"+4,70 851,78°+6,08 958,274+ 4,27 1.072,35% + 6,09
Chat kho hoa tan 2.031,00P+£55,15 | 2.051,39"+59,00 | 2.170,06>°+72,88 | 2.209,86°+ 46,70
Ty le chat kho tan vao dich (%) 40,62"+1,10 41,03+1,18 43 40>°+1,46 44,2040,93

Bang 4 cho thay, két hop 2 carbohydrase tiép tuc
lam tang luong chat hoa tan tit ba vao dich. Do thanh
té bao dau nanh duoc ciu tao boi cellulose,
hemicellulose va lignin cung véi pectin [18], cac
enzym thiy phian nhu cellulase, hemicellulase va
pectinase dong moét vai tro quan trong trong viéc pha
v cau truc cta thanh té bao ba dau, lam cho cau trac
yéu hon va ting kha nang gidi phong cac chat hoa
tan vao dich thay phan. Chi pectinase méi pha vor
duoc thanh té bao thutr cap [3, 19]. Do vay khi bé
sung pectinase ctia Pectinex® Ultra SP-L, ham luong

cac chat hoa tan tang dang ké so voi mau chi thay
phan bang Alcalase®2.4 L, Viscozyme® L.

So v6i ham luong duwong khit trong truong hop
stt dung mot carbohydrase Viscozyme® L, khi b6
sung Pectinex® Ultra SP-L tit 0,3 - 0,6 U/g vao hon
dich thi lwong duong khit ti€p tuc ting twong tmg.
Cac chi tieu trong dich thily phan ctia mau 0,45 U/g
so vdi 0,6 U/g chénh léch khong dang ké nén nong
d0 enzym Pectinex® Ultra SP-L 1a 0,45 U/g duoc
chon dé khao sat cac diéu kién tiép theo.

3.2.2. Xdc dinh thoi gian thiy phan khi b sung
Pectinex® Ultra SP-L vao djch thiy phan

Béng 5. Anh hudng ciia thoi gian thity phan khi bé sung Pectinex® Ultra SP-L vao hén dich

Ham luong Thoi gian thily phan (gio)
(mg/100 ml dich sau thity phan) 1 2 3 4
Puong khir 618,40"+0,86 790,35°+0,47 961,594+0,78 981,53°+1,28
Chat kho hoa tan 1.635,28"+30,88 | 1.943,22°442,90 | 2.175,06%+45,02 2.1949+52 88
Ty le chat kho tan vao dich (%) 32,71"+0,62 38,860,386 43 50%+0,90 43,89%+1,06

Bang 5 cho thdy, do tac dong hiép dong cua 2
carbohydrase, luong duong khtr trong dich ting dan
khi kéo dai thoi gian thay phén, cic khac biét gita
cac mau déu co y nghia thong ke (p<0,05). Thoi gian
thiy phan cang kéo dai thi toc do ting cang cham.
Néu tir 1 -2 va 2 - 3 gio thiy phan luong duwong khir
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tang khoang 171 - 172 mg/100 ml dich thi tit 3 - 4 gi¢
luong nay chi khoang 20 mg/100 ml.

Bén canh d96, c6 su ting ham luong chat kho hoa
tan trong dich thiy phan khi thoi gian thay phén
carbohydrase tang dan tir 1 - 4 gio. Tir sau thoi diém
3 gio thuy phan véi carbohydrase, cac chi tiéu ting
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khong dang ké, do d6 chon 3 gio lam thoi gian thay
phan ba khi st dung phic hop hai enzym
Viscozyme® Lva Pectinex® Ultra SP-L.

3.3. Panh gia hiéu qua chuyén héa ba dau khi
két hop cac ché phdm protease va cabohydrase

Két qua phan tich thanh phan cta dich ba dau &
3 ché d¢ thay phan duoc thé hién trong bang 6.

Bang 6. Thanh phan ctia dich ba &au & 3 ché do thily phan

Ché d¢ thuy phan
Ham luong ® Alcalase®2.4 L
(tinh cho dich sau thily phan) Alcalase®2.4 L ?flicsiﬁlsemzegf Viscozyme® L
7 Pectinex® Ultra SP-L

Puong khir (mg/100 ml) 59,84+1,95 807,92+1,02 960,45+1,87
Chat kho hoa tan (mg/100 ml) 870,69+ 38,46 2035,94+6,99 2172,56+3,54
Xo tong s6 (g/100 ml) 3,20 1,99 1,69
Xo khong tan (g/100 ml) 2,31 1,62 1,23
Polyphenol (mg GAE/100 ml) 21,15+ 0,16 28,47+0,14 31,36+ 0,08
Protein (mg/100 ml) 457,93+ 2,73 586,03+2,55 628,14+2,00
Protein tan trong TCA (mg/100 ml) 356,28+1,56 487,10+7,39 571,36+2,59
Isoflavone tong s6 (mg/100 ml) 4,45 6,54 718
Isoflavone glucoside (mg/100 ml) 0,43 0,79 1,33
Isoflavone aglycone (mg/100 ml) 4,03 5,76 5,85
Chat chong oxy hoa (mg AAE/100 ml) 0,42+0,01 0,49+0,01 0,60+0,04

Két qua & bang 6 cho thdy, viec bé sung cac
carbohydrase vao dich ba da xtt ly truéc bang
protease da lam ting duoc hiéu qua chuyén hoa
nguon ba dau. Diéu nay co thé giai thich do phitc hop
enzym trong Viscozyme® L da thily phan cau tric xo,
lam giam d¢ cing cta thanh té bao ba dau, nén da lam
tang luong duong khir, giam ham luong xo khong tan,
ngoai ra con tao diéu kién lam cai thién kha nang chiét
xudt cac chat hoa tan nhu polyphenol, protein, peptit
mach ngén va axit amin vao dich thay phan. Khi két
hop voi Pectinex® Ultra SP-L, thanh t€ bao thit cap ctia
ba dau duoc thuy phan ti€p, do do tiép tuc lam tang
lwong chat hoa tan vao dich thily phan, ham luong xo
khong tan tiép tuc giam.

Viéc st dung phuc hop carbohydrase con tao
diéu kién gidi phong thém cac hop chat isoflavone
vao dich thay phan. So véi thily phian 1 enzym
protease thi mau thaly phan bang 2 va 3 enzym giai
phong vao dich mot luong dang ké isoflavone trong
d6 co ca aglycone va glucoside. Téng luong
isoflavone aglycone (mg/100 ml) ting tir 4,03 (khi
thity phan bang 1 enzym Alcalase® 2.4 1) lén 5,76
(khi thtty phan bing 2 enzym Alcalase® 24 L va
Viscozyme® L) va dén 5,85 khi thity phan bang 3
enzym (Alcalase® 2.4 L, Viscozyme® L va Pectinex®
Ultra SP-L). Nhu vay c6 thé khang dinh qua trinh

thily phan két hop voi 1 va 2 carbohydrase trén dich
da thay phan bang protease tiép tuc lam tang gia tri
sinh hoc cho dich ba dau. Két qua nay phu hop voi
cong bo ctia Vong va cs (2017) [20].

Theo Vong va cs (2019), cac hop chat polyphenol
la mot trong nhimg nguon chat chong oxy hoa trong
ba dau. Cac hop chat nay co thé duoc lien két voi
thanh phén ctia thanh té bao dau nanh bang lién két
ester hoac ete. Xit Iy ba bang carbohydrase c6 thé da
pha vo cac lien két nay va dan dén su gia tang axit p-
hydroxybenzoic va syringic [21]. Day co6 thé 1a Iy do
lam tang luong polyphenol téng s6 sau thily phan 2 va
3 enzym so v6i truong hop chi st dung protease.

Viéc ting ham luong protein tan trong TCA (chu
yéu 1a peptit mach ngan va axit amin), luong
isoflavone trong do c6 isoflavone agylcone ciing gép
phan vao ting kha ning chéng oxy hoéa cho dich
thiy phan. Két qua ting hoat do quét goc tu do
DPPH tuong tng cta dich sau thity phan bang 2 va 3
enzym so voi 1 enzym ciing mot 1an nira khang dinh
diéu nay.

4. KET LUAN

Tir cac két qua thuc nghiém trén, c6 thé khang
dinh thay phan ba dau nanh bang phtcc hop
carbohydrase trén dich thay phan 5% chat kho da xt
ly v6i protease Alaclase® 2.4 L tiép tuc lam tang dang
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ké ham luong cac chat hoa tan tir ba dau, giam ham
luong chat xo khong tan, ting luong isoflavone dic
biéet 1a isoflavone aglycone va tang kha ning chéng
oxy hoa cho dich thily phan. Cac diéu kién thich hop
cho thiy phan véi phic hop carbohydrase da chon
duoc trong nghién cttu 1a nong do Viscozyme®L 10,5
U/g chat kho va Pectinex® Ultra SP-L 0,45 U/g chat
kho, pH 4,5 trong thoi gian thay phan 3 gio, phan
tmg enzym thuc hién & nhiet do 50°C. Qua mot so
khéo sat so bo cho thay dich thay phan thu duogc tie
nghién ctru nay 1a moi truong thich hop cho mot s6
ching ndm men phat trién, tao do con va huong
thom dé chiu, qua trinh 1én men cta dich thily phan
sé duoc tién hanh trong cac nghién ctu tiép theo.
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Summary

The soybean curd residue (SCR) from soy milk production, which is often regarded as waste, contains
considerable amounts of proteins, fatty acids, mineral elements, fibers, vitamins, and isoflavones...
Application of this by-product in other purposes could conduct diverse products, promote economic
benefits, and also reduce the risk of environmental pollution. In the aim of increasing efficiency of soy bean
curd residue digestion for making fermented beverage, Viscozyme® L and Pectinex® Ultra SP-L were used
to convert the remained fibers and polysaccharides into oligosaccharides, disaccharides and
monosaccharides. The selected hydrolysis conditions were pH at 4.5, with 10.5 U/g of Viscozyme® L and
0.45 U/g of Pectinex® Ultra SP-L in the 3 - hour time, the hydrolysis temperature was at 50°C. After
enzymatic treatment, the insoluble fiber decreased considerably, hydrolysed compositions (mg/100 ml)
were 960 of reductive sugar content, 628 of protein content; 571 of solube protein in TCA content, 31.3 of
phenolic content (GAE); 7.18 of total isoflavone, 2172 of total dissolved solid content.

Keywords: Soy bean curd residue, hydrolysis, Alcalase®2.4 L, Viscozyme®L, Pectinex®Ultra SP-L.
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