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TOM TAT

Nghién ctru nay nham d4nh gia anh hudng cua cac phuong phap xir Iy khac nhau, bao gdom nay
mam truyén théng, bd sung y-aminobutyric acid (GABA) ngoai sinh va xir 1y siéu am, den tinh chat
chtrc niang cia protein trong bot dau van (Lablab purpureus (L.) Sweet) nday mam. Céc yéu té duogc
khao sat bao gém protein hoa tan, kha nang tao bot (FC), do on dinh bot (FS), kha nang gilt nudc
(WHC), gitr dau (OHC), kha nang nhii hoa (EC) va do 6n dinh nhii (ES). Két qua cho thiy diéu kién
nay mam thich hop theo phuong phap truyen thong 1a 35 °C trong 36 - 48 gi0, tai d6 protein hoa tan va
cac tinh chit chtc nang dat duge t6t nhit. Viéc bd sung GABA ngoai sinh ¢ ndng d6 10 - 15 mM gitp
cai thién dang ké cac dic tinh bé mit va kha nang tuong tac cua protein. Ngoai ra, xtr 1y siéu am ¢ dleu
kién 3,6 W/g trong 10 phiit mang lai hiéu qua tot nht trong cac diéu kién khao sat, voi sy gia ting vé
luong protein hoa tan (30 98%), kha nang tao bot (310,76%), 6n dinh bot (91,22%), ciing nhu kha ning
nhil hoa va gitr nude/dau. Ket qua nghién ctru cung cap co so khoa hoc cho viée img dung protein dau
van nay mam trong phat trién cac san pham thyc pham tir nguon gbc thyc vat.

Tur khoa: Pau van, nay mam, GABA, siéu am, protein, tinh chét chire nang.
1. MODAU

Ngay nay khi xu huéng toan cau quan tdm dén cac hé théng thuc phim xanh va bén virng, nguyén
liéu gidu protein c6 ngudn goc thyc vat, dac biét cac loai cay ho dau, dang ngay cang tro thanh giai phap
thay thé tiém nang cho céc loai protein dong vat. Ngudn nguyén liéu xanh nay khong chi cung cap luong
protein déang ké ma con gop phan giam phat thai khi nha kinh va téi wu hoa viéc st dung tai nguyén
thién nhién [1]. Nho nhimg loi ich kép vé dinh dudng va méi trudng, protein ho ddu dang dugc quan
tam trong phat trién thyc pham thé hé mai. Tuy nhién, viéc img dung rong rii protein ho dau trong linh
vyc thue pham van gip nhiéu thach thirc. Mot trong nhitng han ché 16n nhat 1a kha nang ti€u hoa thp
do céu tric protein dy trit phtre tap, cung véi su hién dién cua cac hop. chét phan hép thu dinh dudng
nhu phytate va cac chét trc ché protease. Cac hop chét nay c6 thé lién két véi protein hoic enzyme tiéu
hoéa, 1am giam hiéu qua thuy phan va kha ning hap thu acid amin, tir d6 anh hudng tiéu cuc dén gia tri
sinh hoc cua protein [2, 3].

Trong s6 cac phuong phap xir Iy nham cai thién chat lugng protein, nay mam dugc xem la mot
qué trinh sinh hoc hiéu qua c6 kha ning gay ra nhitng bién d6i dang ké vé ciu triic va thanh phén protein.
Trong qua trinh nay, cac enzyme ndi sinh, déc biét la protease, dugc hoat hoa va xiic tién qua trinh phan
giai protein du trir thanh cac peptide va acid amin co khéi lwong phan tur thip [4]. Nhitng bién d6i nay
gop phan lam tang ham luong protein hoa tan, cai thién kha nang tiép can xuc tac cua enzyme dbi véi
protein [5]. Dong thoi, qua trinh ndy mam cling gop phan lam gidam ham lucmg cac chét khang dinh
dudng thong qua hoat dong cua enzyme phytase va sy bét hoat cac chit we ché trypsin [6]. O cip do vi
cau tric, sy pha v& ma trén du trir dinh dudng trong hat gitip giai phong protein khoi cac vung bi bao
boc, qua do6 giup cai thién tinh chat chirc ning cta protein trong cac nén thuc phim dic trung [7].

Tién xr Iy ndy mam bang GABA ngoai sinh va hd trg siéu 4&m gop phin 1am thay ddi ciu trac
protein cua hat thong qua hai co' ch€ b6 sung cho nhau. Khi bo sung chat kich thich ngoai sinh, GABA
c6 theé tuong tac khong cong hoa tri truc ti€p vdi protein, chu yeu thong qua lién ket hydro va luc Van
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der Waals, tir d6 gy bién ddi c4u tric bac hai va bac ba cua protein [8]. Mit khac, ngoai khd nang twong
tac truc tiép voi protein, GABA ngoai sinh con ¢ thé hoat dong nhur mét phén tir diéu hoa chuyén hoa
va tin hi€u stress, gop phan diéu chinh cin bang carbon-nito, trang thai oxy hoa khur va hoat tinh cua
cac enzyme lién quan dén con duong GABA shunt, tir 46 anh huong gian tiép dén qua trinh huy dong
va chuyén hoa protein trong hat [9], [10]. Dbi véi ki thuat tién xr 1y siéu am, co ché tac dong lén cau
tric protein cht yéu lién quan dén hién tugng acoustic cavitation. Sy hinh thanh, phat trién va pha vo
cua cdc bot khi vi mo trong moi truong 10ng tao ra vi dong chay, luc cat cuc bd, song xung kich va cac
vung ap sudt — nhiét d6 cuc bo cao, du dé 1am suy yéu hodc pha v tuong tac giita cac phan tir nhu lién
két hydro, tuong tac ky nudc va mot phan twong tac tinh dién trong phan tir protein [11], [12].

Céc tinh chét chirc ning ctia protein thuong c6 vai tro quan trong, quyét dinh kha nang ting dung
cuia protein trong cac hé thuc pham. Ngoai viéc thay d6i ham luong protein hoa tan, cac tinh chat chire
nang ciing duoc cai thién nhu kha nang giit nuéc (WHC), giir dau (OHC), kha nang tao bot, nhii hoa va
gel hoa [13]. Trong do, ham lugng protein hoa tan dugce xem la yéu t6 nén tang, anh huong truc tiép
dén kha nang twong tac phan tir va hinh thanh céu trac mang ludi protein [14]. Cac dic tinh bé mit nhu
kha nang tao bot, kha nang nhil hoa lién quan dén sy hép phu ciia protein tai bé mat phan cach pha,
trong khi kha ning gitr nudc va giir dau gop phan duy tri cau triic va cam quan cua san pham [13]. Ngoai
ra, kha nang gel hoa cling dong vai tro thiét yéu trong viéc hinh thanh cau tric ba chidu ctia cac san
pham thuc phdm ban ran va thyc pham thay thé thit [14].

Lablab purpureus (L.) Sweet (dau van) 1a mot loai cdy ho dau nhiét déi c6 tiém ning 16n nhung
chua dugc khai thac rong rdi trong cong nghiép thuc phém. Pic diém sinh hoc ndi bat cua cay dau van
trang 1 kha nang thich nghi tot véi diéu kién khi hau khic nghiét va chira ham lugng protein twong ddi
cao (khoang 17-28% khéi luong khé). Tuy nhién, twong tu cac loai ho déu khac, viéc su dung dau van
con bi han ché boi sy hién dién cua cac hop chat khang dinh dudng nhu phytate, tannin va chat trc ché
trypsin, lam giam kha nang tiéu hoa protein [15, 16]. Cac nghlen clru trude day di chi ra rang qua trinh
nay mam c6 thé lam giam déng ké cac hop chat nay va cai thién gid tri dinh dudng cta protein [17].
Mac du anh hudng cta qua trinh nay mam dén protein ho dau da dwoc nghién ciru rong réi, cac nghién
clru tap trung vao su bién ddi tinh cht chirc ning cia protein trong bt ddu van ndy mam van con han
ché, dic biét trong diéu kién 4p dung cac phuong phép xtr 1y két hop nhu b sung y-aminobutyric acid
(GABA) ngoai sinh hodc xtr ly siéu am. Viéc thiéu co s khoa hoc thuc nghiém mang tinh hé thong vé
c4c tinh chit chirc ning cia protein ddu van nay mam lam han ché viéc img dung chung vao trong cac
san pham chic nang. Do d6, can lam rd anh huong ciia cac phuong phap xir 1y dén tinh chat chirc ning
clia protein d4u van nay mam nham xac dinh diéu kién ti wu, qua d6 nang cao hiéu qua khai thac nguyén
liéu trong phat trién cac san pham thuc pham ngudn gde thuc vét c6 gia tri va tinh tmg dung cao.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vit li¢u

Hat d4u vén tring Lablab purpureus (L.) Sweet duoc thu mua tir trang trai canh tac theo chuan
VietGAP & xi Cu M'gar, tinh Dék Lik, Viét Nam. Nguyén liéu sau khi mua vé dugc loai bo cac hat 1ép,
hu hong, v& va cac tap chit khac, sy ddi luu & 40 °C dén d6 4m < 10%. Sau d6, dau van sach, kho s&
duogce cho vao tii PE hut chan khong va bao quan & noi thoang mat tai nhiét d6 phong dé tranh bién chat,
hu héng trude khi s dung.

Hoa chét sir dung trong nghién’ cuu gém FolinfCioca}lteu, BSA, SDS, Na.COs, NaClO, methyl dé,
bromocresol xanh, NaOH, HCI chuén... cing cac hoa chat phan tich khac. Cac hoa chat duoc sir dung
déu dat chuan phan tich.

2.2. Phwong phap nghién ctru
2.2.1. Nay mam dau van va chudn bi bot dau nay mam

- Phuong phép truyén théng:

Hat dau dugc sat khudn bang dung dich natri hypochlorite 0,05% (v/v) trong 15 phut, sau d6 rira
sach nhicu lsin bang nudc cat. Hat (juqc tiép tuc ngam trong nuoc 6 35 °C trong 8 gio va thay nudc
ngém sau moi 2 gio, d€ rao va trai déu trén cac khay nhya duc 16 véi mat dd 5-6 g/cm?. Qua trinh u nay
mam dugc ‘Ehuq hién ¢ 25, 30, 35 va 40 °C trong cac khoang thoi gian 12, 24, 36, 48 va 60'gi(‘7.’ Sau 1,
cac hat c6 ré mam nht ra khoi vo hat véi chiéu dai tir 5 mm tré 1€n dugce chon, boc vo va say doi luu o
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45 °C cho dén khi d6 am <12%. Cubi cing, mau dugc nghién bang may nghién co hoc va riy qua ludi
inox 80 mesh dé thu bot min dong nhéat. Mau bot duge dinh lugng va bao quéan trong tai PE han kin &
nhiét d6 < 0 °C cho dén khi sir dung dé phan tich protein hoa tan, kha ning tao bot, d6 bén bot, kha ning
giit nudce, kha ning gitr dau, kha ning tao nhii va do bén nhii.

- Phuong phép c6 bo sung GABA ngoai sinh

Hat dau van duoc khir trung bé mit bang dung dich natri hypochlorite 0,05 % (v/v) trong 15 phut,
sau d6 rira sach bang nudc cat nhiéu 1an. Hat sau xir ly dugc ngam ¢ 35 °C trong 8 gid bang nudce cét
c6 bd sung thém GABA v6i ndng do lan lugt 5,10, 15 va 20 mM, dich ngdm dugc thay méi sau mdi 2
gio; mau dbi chimg dugc ngdm trong nude cat. Két thuc qua trinh ngam, hat duge dé rdo va phan bd
trén khay nhya duc 16 véi matdo 5-6 g/em?, roi 0 6 25, 30, 35 va 40 °C trong 12, 24, 36, 48 va 60 gio.
Sau khi 1, cac hat c6 r& mam dai tir 5 mm trd 1én duge chon, béc vo va sdy ddi luu ¢ 45 °C cho dén khi
do am < 12%. Hat dau van nay mam sau d6 dugc xur Iy twong tu cac thi nghiém trudc dé tao bdt min,
bao quan dé chuan bj cho cac phan tich ham muc tiéu cta thi nghiém.

- Phuong phap cé xur 1y siéu am

Hat dau van duogc sat khuan bang dung dich natri hypochlorite 0,05% (v/v) trong 15 phut, sau do
rira sach nhiéu 1an bang nudc cat. Mau dugc ngam trong nudce cat ¢ 35 °C trong 8 gio va dong thoi xur
1y bang song siéu 4m & cac muc cong suat riéng 1,2; 2.4; 3,6 va 4,8 W/g véi thoi _glan xur Iy tuong tmg
5,10, 15 va 20 phut. Mau dbi chirng khong xtr 1y siéu 4m. Sau ngam, hat dwoc dé réo, trai déu trén cac
khay nhya duc 16 v&i mat do 6 g/cm? va i & 25, 30, 35 hodc 40 °C trong 12, 24, 36, 48 va 60 gio. Sau
qua trinh 1, cac hat c6 ré mam nht ra khoi vo hat véi chiéu dai tir 5 mm tré 1én duge lya chon, boc vo
va séy ddi luu ¢ 45 °C cho dén khi dd 4m < 12%. Hat dau van nay mam sau d6 duge xir Iy tuong tu cac
thi nghiém trudc dé tao bot min, bao quan dé chuén bi cho cac phan tich ham muc tiéu cua thi nghiém.
2.2.2. Xdac dinh dj hoa tan cua protein trong bot dau van nay mam

D6 hoa tan ciia protein trong bot ddu van nay mam duoc xac dinh theo phuong phap phéan tan—ly
tdm tuong ty mo ta ctia Morr va cdng sy voi mot s6 diéu chinh [18]. Mau bot dau sau khi da khtr béo
bang n-hexan dugc phan tan & nong do 1,0% (w/v) trong dung dich NaCl 0,1 M. pH ciia huyén phu
dugc diéu chinh dén 2,0; 4,0; 6,0; 8,0 va 10,0 bang HCI. Mau dugc khudy & 25 + 2 °C trong 60 phut,
dé 6n dinh 30 phut, sau d6 ly tim & 5000 rpm trong 15 phit. Protein trong dich néi dugc xac dinh bang
phwong phap Lowry sir dung BSA 1am chét chudn. D6 hoa tan cua protein dugc tinh bang ty 1& phan
trdm protein hoa tan trong dich ndi so véi tong lugng protein ban dau ciia mau. Mdi phép thir duoc thuce
hién vdi ba lan ldp va Kkét qua duogc biéu dién dudi dang trung binh + d¢ 1éch chuén.

CsxV
b6 hoa tan (%) = m X 100%

Trong do:
Cs: Ham lugng protein hoa tan trong dich nbi (mg/mL);
V: Thé tich dich ndi (mL);
M: Khéi lvong miu st dung (mg);
Pt: Ham luong protein tong ciia mau (mg protein/g mau).
2.2.3. Xac dinh kha nang tao bot va 6n dinh hé bot
Kha nang tao bot (FC) va do 6n dinh bot (FS) duqc' xac diqh theo mo ta cua Ivanova va cong sy
[19]. 50 mL dich mau duge danh co hoc trong thdi ‘gian co ginh dé tao bot, sau Q(') chuyén nhanh va nhe
vao ong dong 250 mL. Tong thoi gian tir khi bat dau chuyén bot dén khi ghi thé tich khong vuot qua 2
phut. Ghi thé tich dich true khi danh (Vo) va the tich bot ngay sau khi danh (V1). Sau d6 d€ yén ¢ nhiét
d6 phong trong 30 phut va ghi thé tich bot con lai (V2).

Kha nang tao bot dugc tinh theo cong thirc FC (%)=[(Vi—V0)/V]x100
D6 6n dinh bot dugc tinh theo cong thirc FS (%)=(V2/V1)x100
2.2.4. Xac dinh kha nang gitr nuoc (WHC), giir dau (OHC) ciia protein bt ddu van ndy mam
Kha nang gitr nuéc (WHC) cua mau dugc xac dinh theo phuong phap hydrat hoa—ly tam [19].

Céan 1,00 g mau vao ong ly tm, bd sung 10,0 mL nudc cét, vortex trong 2 phut va dé hydrat héa ¢ nhiét
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d6 phong trong 30 phut. Sau do, mau dugc ly tim & 3000 rpm  trong 20 phut. Phan dich ndi dwoc gan
bo, ong duoc dat Gp trong 2 phit dé loai b6 nudc tu do, 10i can phan cin con lai. WHC duoc tinh theo
s6 gam nude gur lai trén moi gam mau kho. Mbi nghlem thirc dugc thuc hién it nhat ba 1an lap va két
qua duoc biéu dién dudi dang trung binh + d6 1éch chuan.

Kha ning giit ddu (OHC) ctia mau duoc xac dinh theo phwong phap hap phu dau—ly tdm. Cén
1,00 g miu vao 6ng ly tam, bd sung 10,0 mL dau thuc vét tinh luyén, vortex trong 2 phiit va dé can
bang ¢ nhiét do phong trong 30 phut. Sau do, mau dugc ly tim ¢ 3000 rpm trong 20 phut. Phan dau tr
do dugc gan bo, ong dugc dét up trong 1-2 phut, 10i can lai phan cin con lai. OHC dugc tinh theo s6
gam dau giir lai trén m&i gam mau theo cong thirc: OHC = (Wa—W1)/Wo

Trong d6 Wy laNkho1 luong mau ban dau, W, 1a kh01r luong 6 ong ly tam, va W> la kh(f)i luong ong
va can sau ly tdm. Moi nghiérp thirc dugc thuc hién it nhat ba lan 1dp va két qua duoc biéu dién dudi
dang trung binh + d¢ 1éch chuan.

2.2.5. Xac dinh kha nang on dinh hé nhii tuong

Kha ning 6n dinh hé nhii twong dwoc x4c dinh theo phuong phép clia Yasumatsu va cong sy voi
mot sé diéu chinh [20]. Can 1,00 g mau vao 6ng ly tim ¢ chia vach, thém 10,0 mL nudc cat va dé
hydrat hoa trong 30 phut & nhiét d6 phong. Sau d6 bd sung 10,0 mL diu ddu nanh va ddng héa trong 1
phut dé tao nhil twong. Nhii twong duoc ly tim & 2000 rpm trong 5 phat dé xac dinh hoat tinh nhii hoa
ban dau. Tiép d6, nhii twong dugc gia nhiét & 80 °C trong 30 phut, 1am ngudi trong 15 phut va ly tim &
3000 rpm trong 15 phut. Kha nang on dinh hé nhii twong dugc tinh bang ty 1¢ phan trim chiéu cao 16p
nhil con lai sau xtr 1y so v6i tong chiéu cao hdn hop.

Hes
ES(%) = s x 100

2.3. Phuong phap xir 1y s6 liéu

Céc thi nghiém duoc lap lai 3 lan, két qua dugc xur ly voi ph?m mém Microsoft Excel 2019, duoc
trinh bay d}r(’)i dang gia tri trung binh £ d¢ 1éch chuan. Sy khac bié}t thong ké gitta cac nghiém thirc duoc
danh gia bang phan tich phuong sai mét chiéu (ANOVA) ctiia phan mém SPSS. Cac d6 thi dugc vé boi
Excel 2019.

3. KET QUA VA BAN LUAN

3.1. Tinh chit chirc niing ciia protein ddu van niy mam bing phwong phap truyén thong

Céc tinh chat chirc ning cua protein dau van ndy mam dudi anh huéng cia nhiét d6 va thoi gian
 duoc thé hién trong Hinh 1. Két qua cho tha“iy cac thong 6 nhu do hoa tan, kha nang tao bot, nhii hda
va gilt nude/dau déu co sy bién doi rd rét theo diéu kién xur Iy. Xu hudéng thay dbi nay phan anh tac
ddng clia qua trinh nay mam dén cu trac va dic tinh chire ning cia protein.

Két qua Hinh la cho thdy nhiét do 0 c6 anh huong dang ké dén tinh chat chirc ning ctia protein
dau van nay mam. Khi nhiét d6 tang tir 25 °C 1én 35 °C, ham lugng protein hoa tan ting rd rét tir 16,23%
1én 21,82%, sau d6 giam xudng 18,95% & 40 °C. Xu hudng nay cho thay nhiét do 35 °C 1a dicu kién tot
nhét dé thic day qua trinh thity phan protein du trit thong qua hoat dong ciia enzyme noi sinh, dic biét
1a protease. Su gia ting protein hoa tan c6 thé dwoc giai thich béi su phéan cit protein thanh cac peptide
¢6 khéi lugng phan tu thip hon c6 kha ning hoa tan [4]. Tuong ty, cac tinh chét bé mat nhu kha nang
tao bot (FC) va d6 on dinh bot (FS) dat gia tri cao nhét tai 35 °C (230% va 82,42%), phan anh su cai
thién kha nang hip phu cta protein tai bé mat phan cach khi - 1ong. Diéu nay c6 thé lién quan dén sy
md cudn cau tric protein, 1am 19 ra cdc nhém ky nudce va wa nude, tir d6 taing cuong kha nang tao mang
lién két tai bé mat [21]. Kha ning giit nuéec (WHC) va giit ddu (OHC) ciing tang theo nhiét do va dat
cuc dai tai 35 °C (2,23 va 1,66), cho thay su cai thién trong kha nang lién két voi nude va lipid. Diéu
nay c6 thé do su pha v cau tric bac cao cua protein, 1am ting s luong vi tri lién két véi phan tir nude
va dau. Tuy nhién, khi nhiét d0 tang 1én 40 °C, cac gia tri nay giam, co thé do hién tuong bién tinh
protein qua mirc dan dén két tu va giam kha nang tuong tac voi moi truong [7, 13]. Kha nang nhi hoa
(EC) va d¢ 6n dinh nhii (ES) cling cho xu hudng twong tu, dat gid tri cao nhét tai 35 °C (50% va 50,01%)
ciing c6 thé do dat duoc sy can bang t6i wu gitra tinh ky nudc va wa nuée, giap tang kha nang on dinh
hé nhii tuong [22, 23].
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Hinh 1. Anh hudng ciia nhiét do u (a), thoi gian u (b) dén tinh chit chirc ning ciia bot dau van
nay mam giau protein (Trong cung mét yéu té khdo sdt, cdc chit cdi khdc nhau biéu thi sw khéc
biét ¢6 y nghia thong ké ¢ mirc p < 0,05)

Két qua & Hinh 1b cho thay thoi gian u c6 anh huong rd rét dén cac tinh chat chiic nang cta protein
dau van nay mam. Ham lugng protein hoa tan ting dan tir 18,21% (12 gio) 1én cuc dai 23,29% (36 giod),
sau d6 giam ¢ mbc 60 gio i Didu nay c6 thé do qué trinh thuy phan protein tao thanh cac peptide hoa
tan dién ra manh trong giai doan du, nhung khi kéo dai thoi gian 1, cac peptide c¢6 thé tiép tuc bi phan
giai hodc tai két hop thanh cac ciu triic it hoa tan hon [24]. Kha ning tao bot (FC) va do on dinh bot
(FS) ciing tang theo thoi gian U va dat gia tri cao nhét tai 36 gio (264,25% va 83,98%). Piéu ndy cho
thay qué trinh nay mam gitp cai thién dang ké tinh chat bé mat cua protein, phu hop v6i quan diém cho
rang céc peptide co kich thudce trung binh c6 kha ning tao bot tot hon so véi protein ¢6 khdi lvong phan
tir 16n. Cac gia tri WHC va OHC tang dan va dat cyc dai tai 48 gio (2,36 va 2,22), sau d6 giam nhe &
mdc 60 gio 0. Hién tugng nay co thé lién quan dén viéc hinh thanh cic ciu trac protein linh hoat hon,
tao diéu kién thuan lgi cho viéc gilt nudc va dau. Tuy nhién, khi thoi gian u dai hon, sy phan gidi qua
mirc ¢ thé 1am giam kha ning giit nudc do mat céu trac mang ludi. Kha ning nhii hoa (EC) va dé on
dinh nhii (ES) cling dat gi4 tri cao nhat tai 48 gio (54,22% va 54,01%) va giam sau 60 gio 1, diéu nay
¢6 thé do protein bi phan giai qua mirc lam giam kha ning hinh thanh 16p mang bén viing tai bé mat
phén cach [25].

Nhin chung, nhiét d6 va thoi gian i déu c6 anh huong dang ké dén tinh chét chirc ning cua protein
dau van nay mam. Diéu kién thich hop duoc xac dinh 1a khoang 35 °C va 36 - 48 gid, tai d6 protein thé
hién sy cai thién ro rét Vé d0 hoa tan, kha nang tao bot, nhi hoa va gitr nuée/dau. Nhimg két qua nay
cho thay qua trinh nay mam co thé dugc xem 1a mot phuong phap tién xur 1y hiéu qua nham nang cao
gia tri chirc nang cua protein déu van, mo ra tiém nang tng dung trong cac san pham thyc pham co
ngudn gbc thyc vat nhu d6 udng, thuc pham nhil tuong va san pham thay thé thit.

3.2. Tinh chit chirc ning clia protein ddu vin niy mim bang phwong phip cé b sung GABA
ngoai sinh

Két qua anh huong cia ham luong GABA ngoai sinh dén tinh cht chirc ning ciia bot protein dau
van ndy mam dugc thé hién ¢ Hinh 2.

123



Hoang Thj Tric Quynh, Lé Thj Héng Anh

300 1 e d . - 3,0
F FA = ) f
250 - i ko -
30 e @ 8 % k L 2.4
aa
200 | o on
B & i o
oo g gz ] - 1,8
B £ B o]
150 A B & B )
B & 2 o
B & i i
B & 2 & - 1,2
100 - aa & ke i ’
= £ b =]
=29 g BEET k.
= £ =] B =]
i i o ) 2 L 0.6
504 ¢ B 2 i - ,
B & g il
0 4 & : - 0,0
5 10 15 20
Nong do GABA b6 sung (mM)

€= Pro hoa tan B FC (%)  EEEEFS (%) EC(%)
C——=3ES(%) WHC OHC

Hinh 2. Anh huéng cua GABA ngoai sinh dén tinh chét chirc nang cua bot dau van ndy mam gidu
protein (Trong cung mot yéu t6 khdo sat, cdc chit cai khac nhau biéu thi sy khdc bi¢t co Y nghia
thong ké ¢ murc p < 0,05)

Két qua Hinh 2 cho thdy ndng 6 GABA c6 anh huong rd rét dén ham lugng protein hoa tan va
c4c tinh chit chirc ning cua protein ddu van nay mam. Cu thé, protein hoa tan ting tir 23,45% (5 mM)
1én gia tri cao nhét 26,77% (10 mM), sau d6 giam dan khi ndng do ting 1én 15 - 20 mM. Xu hudng nay
cho thiy viéc bd sung GABA & mirc d6 thich hop c6 thé thiic day sy bién ddi ciu truc protein theo
huéng ting kha ning hoa tan, ¢6 thé lién quan dén sy ting cuong hoat dong enzyme ndi sinh trong qua
trinh nay mam va sy hinh thanh cac peptide co khéi lugng phan tir thip hon [26]. Tuy nhién, & ndng do
cao hon, sy twong tac giira cac phan tir protein c6 thé dan dén hién tuong két tu, 1am giam d¢ hoa tan.
Céc tinh chit bé mat nhu kha nang tao bot (FC) va d¢ on dinh bot (FS) dat gia tri cao nhét tai 10 mM
(281,33% va 86,77%), sau d6 giam & ndng do cao hon. Diéu nay cho thady GABA c6 thé lam thay doi
céu hinh khéng gian cta protein, 1am 1 ra cac nhom ky nudc, tir d6 cai thién kha ning hap phu tai bé
mat khi - 1ong. Két qua nay phii hop v6i nhan dinh rang sy bién dbi ciu triic protein trong qué trinh nay
mam c6 thé 1am tang tinh linh hoat phén tir v cai thién tinh chdt bé mat [27]. Kha nang giir nuéc (WHC)
va giit diu (OHC) tang va dat gié tri toi da tai 10 mM (2,56 va 2 ,23), cho thy sy gia ting cac vi tri lién
két v6i nude va lipid. Diéu nay c6 thé lién quan dén sy md cudn cau tric protein va tang dién tich bé
mit tuong tac, tir d6 cai thién kha nang giit nwdc va dau [28]. Tuy nhién, khi ndng 46 GABA ting 1én
20 mM, céc gia tri nay giam, c6 thé do su két tu protein 1am giam kha ning tuong tac véi pha nude va
dau. Déi voi kha nang nhii hoa (EC) va do 6n dinh nhii (ES), cac gia tri cao nhét duge ghi nhan trong
khoang 10 - 15 mM (EC dat 56,98% tai 10 mM; ES dat 59,02% tai 15 mM). Diéu nay cho thiy ¢ nong
do trung binh, protein dat duoc su cén bé“mg t6i wu giita tinh ua nudc va ky nude, giip tang kha nang
hap phu va 6n dinh tai bé mat phan cach dau nudce [29]. Nguoc lai, 6 nong d6 cao hon, su suy giam
céc gia tri nay cho thay su pha v cau tric ti wu ctia protein, dan dén giam hiéu qua nhii hoa. Két qua
nay tuong tu v6i nhén dinh cta Cui va cong sy khi ghi nhén sy gan két giita GABA va protein d4u nanh
1a qua trinh ty phat, 1am thay ddi dang ké cdu trac thir cip va ciu trac khong gian bac ba cua protein
[8]. Tuong tu, Xing va cong su cling cho thdy viéc bd sung GABA lam tang ty 1¢ dang chudi xoén déu
o-helix va giam doan chudi ngan tai vi tri mach polypeptide dbi huéng gap khiic (dang B-turn) ciing
nhu phan chudi protein khong c6 sap xep béc hai déu dan (dang random coil) ctia protein d4u nanh, cho
thy GABA ¢6 thé thuc day su tai sip X€p céu dang protein theo huéng trat tu hon [30]. Trong nghién
clru nay, ndng do GABA ngoai sinh bd sung dugc lya chon 1a 10 mM va sir dung cho cac nghién ctru
tiép theo.

3.3. Tinh chit chirc ning ciia protein ddu van nidy mam bang phwong phap cé xir Iy siéu 4m

Két qua & Hinh 3 cho thay viéc xir 1y siéu &m trudce qua trinh 1 6 anh huong dang ké dén céc tinh
chat chirc ning ciia protein dau van nay mam, phy thudc vao ca cong suat va thoi gian xir Iy. Trong thi
nghiém nay, déu van sau ngam va xtr ly si€u 4m duoc u ¢ 35 °C trong 36 gio dé thu dugc hat nay mam
thanh pham.
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Hinh 3. Anh hudng cta cong sut siéu 4m (a), thoi gian siéu &m (b) dén tinh chét chuc nang cia bot déu van
nay mam giau protein (Trong ciing mét yéu té khdo sdt, cdc chit cdi khdc nhau biéu thi sw khéc biét
6 ¥ nghia théng ké ¢ mirc p < 0,05)

Khi cong sut siéu am tiang tir 1,2 1én 3,6 W/g, protein hoa tan tang dang ké (tir 24,65 1én 29,71%),
dong thoi cac tinh chét chirc nang khac ciing dat t6t nhat & 3,6 W/g nhu FC (302,67%), FS (90,76%),
WHC (3,32), OHC (2,38), EC (63,99%) va ES (63,22%) (Hinh 3a). Diéu nay c6 thé dwoc gidi thich boi
hién tugng cavitation, trong d6 su hinh thanh va sup dd cua cac bot khi vi mé tao ra luc cit cuc bd va
vi dong chay, 1am suy yéu hodc pha v& cac lién két nhu lién két hydro, twong tac ky nudc, twong tac
tinh dién va luc Van der Waals trong cau tric protein [31, 32]. Hé qua 1a ciu tric bac cao cua protein
bi m& cudén mot phan, 1am 16 cac nhom phén cyc va khong phan cuec, tir d6 1am tang kha ning twong tac
v6i nude, dau va pha khi [33, 34]. Dong thoi, su giam kich thudc hat va ting dién tich bé mit riéng
cling gop phan cai thién kha nang nhil hoa va tao bot ctia protein [34]. Tuy nhién, khi cong suit ting 1én
4,8 W/g, protein hoa tan, FC tuong (mg giam con 24,22% va 277,34%. Hién tuong nay co6 thé lién quan
dén bién tinh qua murc va tai két tu protein do tuwong tac ky nudc ting manh sau khi cac nhom chire bi
16 ra. Su tap hop 1am cho kich thudc protein 16n hon nén giam kha niang hoa tan va hoat tinh bé mit
[35]. Thoi gian xir 1y siéu am tang tir 5 1én 10 phut, protein hoa tan ting tir 25,87% lén 30,98%, dong
thoi FC, FS, WHC, OHC, EC va ES déu dat gia tri cao nhat tai 10 phut (FC: 310 ,76%; FS: 91,22%)
(Hinh 3b). Piéu nay chimg to thoi gian xir ly thich hop cho phép protein dat trang thai bién ddi cau tric
t6i wu, voi su can bang gitra mé cudn va 6n dinh ciu trac. Su cai thién nay lién quan dén viéc ting tinh
linh dong phan tir va kha nang hip phu nhanh tai bé mat phan pha, giup hinh thanh 16p mang protein
bén virng bao quanh bot khi hodc giot dau [34]. Nguoc lai, khi kéo dai thoi gian siéu 4m dén 15 va 20
phut, cac tinh chét chire ning suy giam dang ké, dic biét & 20 phit (FS giam con 74,87%; EC giam con
46,98%). Diéu ndy c6 thé do sy bién tinh khong thudn nghich va tai két tu protein, 1am gidm tinh linh
hoat ciu tric va kha nang tai sip xép tai bé mat pha Jphén tan [35]. Trong nghién ctru nay diéu kién xir
ly siéu am dugc lwa chon (3,6 W/g; 10 phut) cho thdy protein dat mirc bién ddi céu trac phu hop nhét,
lam ting d6 hoa tan va hoat tinh bé mat. Xu huong nay phu hop véi cac nghién ciru trude cua Akhtar
va cong su khi lam giau hé nhii tuong chtra dau hat 6c ché bang ky thuat siéu 4m, khang dinh vai trd
ctia xir 1y siéu 4m nhu mot phuong phap hiéu qua dé cai thién tinh chat chtic nang ctia protein thyc vét
trong qua trinh nay mam [34, 35].

4. KET LUAN

Nghién ctru cho thdy cac phuong phap nay mam khac nhau c6 anh hudng dang ke dén tinh chat
chire nang cua protein bot dau van nay mam. Diéu kién t6t nhit & phuong phap niay mam truyén thong
1a 35 °C trong 36 - 48 gid, trong khi b sung GABA ¢ mirc 10 - 15 mM gitp cai thién céc tinh chit bé
mit va nhii hoa. Phuong phap xir 1y siéu 4m cho hiu qua tt nhat tai 3,6 W/g trong 10 phit, lam ting
15 rét luong protein hoa tan, kha nang tao bot, nhil hoa va gitr nuée/dau nho bién doi céu truc protein
theo huong thuan loi. Ket qua nay mo ra tlem ning tmg dung cta bot ddu van nay mam trong cac hé
thuc phdm c6 nguon goc thuc vat nhu do uong protein, thyc phdm nhil tuong va san phim thay thé thit.
Céc nghién ctru tiép theo nén tap trung vao danh gia cam quan, kha nang tiéu hoa in vitro/in vivo va kha
ning (mg dung thyc té trong san pham thyc pham.
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Loi cim on: Nghién ctru nay do Trudng Dai hoc Cong Thuong Thanh ph6 Ho Chi Minh bao trg va cap
kinh phi theo Hop dong s6 102/HP-DCT ngay 15 thang 8 nam 2023.
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ABSTRACT

EVALUATION OF FUNCTIONAL PROPERTIES OF PROTEINS IN GERMINATED
HYACINTH BEAN FLOUR UNDER DIFFERENT TREATMENT METHODS

Hoang Thi Truc Quynh, Le Thi Hong Anh*
Ho Chi Minh City University of Industry and Trade
*Email: anhlth@huit.edu.vn

This study aimed to evaluate the effects of different processing methods, including traditional
germination, exogenous y-aminobutyric acid (GABA) supplementation, and ultrasonic treatment, on the
functional properties of proteins in germinated hyacinth bean (Lablab purpureus) flour. The investigated
properties included foaming capacity (FC), foam stability (FS), water-holding capacity (WHC), oil-
holding capacity (OHC), emulsifying capacity (EC), and emulsion stability (ES). The results indicated that
the suitable germination conditions for the conventional method were 35 °C for 36 - 48 h, at which the
protein exhibited higher functional properties. Exogenous GABA supplementation at concentrations of
10 - 15 mM significantly improved the surface properties and interaction capacity of the protein.
Notably, ultrasonic treatment at 3.6 W/g for 10 min yielded the most pronounced effects, with
substantial increases in protein solubility (30.98%), foaming capacity (310.76%), foam stability
(91.22%), as well as emulsifying properties and water/oil holding capacities. These improvements can
be attributed to structural modifications of proteins induced by endogenous enzymes during
germination, combined with ultrasonic cavitation effects and the structural modulation role of GABA,
which enhance molecular flexibility and interfacial adsorption capacity. The findings provide a
scientific basis for the application of germinated hyacinth bean protein in the development of plant-
based food products.

Keywords: Functional properties, hyacinth bean, GABA, germination, plant protein, ultrasound.
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