KHOA HOC CONG NGHE

NGHIEN CUU ANH HUONG CUA VI SONG VA

SONG SIEU AM DEN HAM LUONG PROTEIN TRICH LY

TU BDAU BEN XANH LONG VA BAU BEN THUONG
(Vigna cylindrica (L). Skeels)
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TOM TAT

Nghién ctru nay tién hanh khao sat su hoé tro ctia song siéu am va vi song dén kha niang trich ly
protein tir dau den xanh long va dau den thuong. Khi ¢é su hé tro cta vi song, ty 1é trich ly
protein dat két qua cao hon véi thoi gian ap dung ngan hon. D€ thu duoc ham luong protein téi da
trong dau den xanh long, diéu kién trich ly can phai dat duoc 1a ty 1é nguyén lieu/dung méi la 1:
25 (w/v), pH 12,5, cong suat 800 W va thoi gian vi song 1a 50 gidy (365,6 mg/g chit kho). Cac
thong so trich ly nay gan nhu tuong tu véi dau den thuwong, ngoai trir ty 1é nguyén liéu/dung moi
la 1: 20 (w/v) va pH 13. Trong khi do, khao sat anh huong ctia song siéu am, véi ty 1é nguyén
lieu/dung méi la 1: 15 (w/v), pH 13, nhiét do siéu am la 50°C, thoi gian siéu 4m la 60 phat, ham
luong protein thu duoc tir dau den xanh long dat két qua cao nhét (298,6 mg/g chit khé). So voi
dau den xanh long, protein thu duoc tir ddu den thuong dat két qua cao nhit véi tf 1é nguyén
lieu/dung méi 1a 1: 25 (w/v), pH 13, nhiét do 70°C va thoi gian 4p dung la 120 phat. Két qua cha
nghién ctru cho thay, viéc str dung soéng siéu am va vi song co thé mang lai nhiéu tiém ning trong

viéc cai thién ham lrong protein dugce trich ly tir dau den.

Tt khoéa: Xanh long, diu den, protein trich ly, vi song, siéu am.

1. DAT VAN BE

Dau den co tén khoa hoc la Vigna cylindrica
(L) Skeels thudc ho Leguminosa [1, 2], thuong
dugc trong & cac nuoc cé khi hau nhiét déi voi
nhiét d6 t6i wu tir 25 - 35°C nhu: An D¢, Parkistan,
Iran va Pong Nam A. Chung dugc coi 1a nguén
cung cap protein, chat xo, mot s6 vitamin B phtc
hop va cac khoang chat thiét yéu cho con nguoi
[2]. Hon nira, cac hop chat phenolic trong dau den
hoat dong nhu chat chong oxy hoa dé ngan ngta
sur phat trién cta nhiéu bénh, gidm nguy co ung
thu, cac bénh vé tim mach va dai thao duong, ting
cuong hé mién dich va sic dé khang cta con
nguoi. O Viét Nam, dau den cé hai loai chinh 1a
dau den thuong va xanh long. Ngoai trit su khac
biét vé mau sdc chia nhan, dau den xanh long co
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kich thude nho hon, bing mét nita so voi dau den
thuong. Hat dau den xanh long duoc cho la co
ham luong chat dinh dudng cao va c6 thé ngan
ngtra nhiéu bénh...

Protein hay con goi 1a chit dam, 1a mot dai
phan t, ¢6 cau tric phic tap, duoc tao thanh tir
hang tram hodc hang nghin don axit amin, dugce
gan voi nhau thanh chuéi dai. Protein 1a thanh
phan thiét yéu ciia co thé sinh vat va tham gia vao
moi qua trinh bén trong té bao, nhu tré thanh
enzyme XUc tac cho cac phan tng sinh hoéa va trao
d6i chat, hd trg chie nang van dong cia con
nguoi. Nhiéu nghién ctru khoa hoc da ching minh
rang, dau den chira mot luong 16m protein, cao hon
dau nanh, thit, trimg hodc stta. Vi vay, dau den
thuong duoc st dung nhu nguon thuc pham dé
thay thé cho protein tir thit, ting cuong strc khoe
con nguoi. Mac du protein ¢6 nhiéu loi ich, nhung
protein khong phai 1a hop chat sinh hoc chinh
duoc chiét xuat tir dau den, ma chi duoc coi 1a mot
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phu phdm, khong duoc st dung, dan dén lang phi
nguon protein déi dao tir thuc vat.

C6 nhiéu phuong phap dé chiét xuat protein
trong diau nhu st dung enzyme, phuong phap
mang loc, phuong phap trao ddi ion dé tach chiét.
Tuy nhién, nhitng cong nghé tién tién nay van
chua phat trién va cé gia thanh kha cao. Hién nay,
viéc chiét xuat protein trong dau den van dua trén
phuong phap st dung kiém va két tia bang axit.
Trong phuong phap nay, natri hydroxit dugc st
dung dé hoa tan cac protein va sau dé pha vé lién
két hydro, amide va disulfide hd tro trong viéc
trich ly protein [3]. So voi cac phuong phap khéc,
viéc chiét xudt kiém duoc cho la dé thuc hién, c6
chi phi thip va thin thién voi moi truong. Tuy
nhién, & phuong phap ndy, néu st dung & ndéng do
cao, dung dich kiém c6 thé gay anh huéng téi cau
tric protein va gay ra cac van dé vé an toan cho
thuc pham [4].

Ngay nay, nhiéu phuong phap hién dai da
duopc nghién citu nhim ting cudng hiéu sudt trich
ly va lam giam nhing han ché tac hai ciia cac
phuong phap truyén thong nhu stt dung vi séng,
song siéu am, phuong phap xung dién trudng,
chiéu xa gamma va chiéu xa cao hay st dung ap
sudt cao [5]. Trong nhitng nim gan day, trich ly co
sir ho tro chia song siéu am da duoc st dung rong
rdi dé trich ly cac chat hoat tinh sinh hoc tir cac
san phdm nong nghiép do hiéu suat cao, quy trinh
nhanh, ty 1é tiéu thu dung méi thap va han ché su
6 nhiém moéi truong. Ngoai song siéu am, vi song
cing duoc coi 1a mot phuong phap hé tro hiéu
qua, gitp gidm thoi gian trich ly va tiét kiém nang
luong. Mac du dem lai nhiéu hiéu qua trong viéc
trich ly, viéc st dung song siéu 4m va vi song
trong trich ly protein dau den chua duoc nghién
cttu va dem lai nhiéu tiém nang cho nganh cong
nghé thuc phdm. Vi viay, muc dich chinh cda
nghién ctu nay la tim hiéu st anh huong cia vi
song va song siéu am lén qua trinh trich ly protein
tir hai loai dau den.

2. NGUYEN LIEU VA PHUDNG PHAP NGHIEN CUU

2.1. Nguyeén liéu

Hai loai nguyén lieu gém dau den xanh long
va dau den co ngudn goc ro rang. Nguyén liéu

phai dam bao chat luong, khong bi hu héng va
nhiém badn. Sau khi dugc dong goi cin than, sé
duoc van chuyén dén phong thi nghiém.

2.2. Phuong phép nghién cttu
2.2.1. Phuong phap ché bién bot diu den

bau den sé duoc rira sach dé loai bui ban va
tap chat, sau dé, duoc say kho & nhiét do 50°C dén
khi dat duge do 4m dudi 13%. Tiép do, ching duoc
nghién nhé (250 pm) va duoc luu triv trong ti lanh
o 4°C.

222 B6 tri thi nghiém

Thi nghiém 1: Khao sat anh hudng ctia vi song
lén qua trinh trich ly protein tir ddu den xanh long
va dau den thuong.

Dudi str hé tro ciia 10 vi song R-21A1(S)V (800
W), protein trong hai loai dau den dugc trich ly
theo phuong phap ctia Choi va cs (2006) [6]. Pau
tién, 1 gram bot dau den dugc hoa tan véi dung
méi (nudc cat) dupc diéu chinh véi cac diéu kién
khac nhau nhu ty 1é mau va dung méi (1:15 - 1:45
g/ml); cong suit vi séng (80 - 800 W), thoi gian vi
song (10 - 90 giay) va pH (11 - 13,5). Sau khi két
thac qua trinh trich ly, hén hop duoc dem di ly
tam voi toc do 9.000 vong/phut & nhiét do 4°C
trong 15 phut. Phan dich thu duoc sau qua trinh
trich ly sé duoc st dung dé xac dinh ham luong
protein.

Thi nghiém 2: Khao sat anh huéng caa song
siéu am lén qua trinh trich ly protein tir dau den
xanh long va dau den thuong.

Duoi su hd tro ciia bé chiét sieu am Daihan
WUC-A10H (40 kHz), protein tir hai loai dau den
dugc trich ly theo phuong phap cia Song va cs
(2013) [7]. Pau tién, 1 g bot dau den duoc hoa tan
voi dung méi (nudce cit) dugce diéu chinh véi cac
diéu kién khac nhau nhu ty 1é mau va dung moi
(1: 15 dén 1: 45 g/ml); nhiét do siéu am (30 -
80°C), thoi gian siéu am (30 - 180 phuat) va pH (11 -
13,5). Sau khi két thic qua trinh trich ly, hén hop
duoc dem di ly tam voi toc do 9.000 vong/phut &
nhiét do 4°C trong 15 phat. Phan dich thu duoc
sau qua trinh trich ly sé duoc sir dung dé xac dinh
ham lugng protein.
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2.2.3. Phuong phap phin tich

Ham luong protein hoa tan duwoc xac dinh
bang phuong phap Lowry véi chat chuin 1a
albumin huyét thanh bo (BSA) tai budc song 650
nm [8].

2.2.4. Phan tich s liéu

Tat ca cac thi nghiém déu duoc thue hién 3 l4n
lap lai. Két qud dugc phan tich bang phan tich
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phuong sai mét chiéu (ANOVA) hodc ttest, st
dung phan mém Minitab véi mitc do tin cay 95%.

8. KET QUA NGHIEN CUU VA THAD LUAN

3.1. Khao sat cac yéu t6 anh huéng dén qua
trinh trich ly protein véi su ho tro clia vi song

3.1.1. Anh huong ciia cong sudt vi song lén
qud trinh trich ly cta protein

ex A |
By
dx |
560 W

800 W

® Biu den thuomg

® Diu den xanh 10ng

Hinh 1. Anh huéng cia cong suit vi séng 1én qua trinh trich ly protein

Ghi chu: Céc gid tri AB chi sir sai khdc co nghia gitia cdc mau diu den xanh long; a-e la diu den
thuong, con xy I3 giira hai loai diu den ¢ cung diéu kién xir Iy,

Két qua khao sat cho thdy, hiéu qua trich ly
cao nhat & mirc cong suat 800 W & ca hai loai dau
den. Theo do, voi dau den xanh long, khi cong
suat tang tir 80 W 1én 800 W, ham luong protein
duoc trich ly trong dich chiét ting dan tir 306,1 lén
365,2 mg/g chat kho. Trong khi do, & dau den
thuong, ham luong protein trong dung dich chiét
tang dan tir 309,2 lén 315,5 mg/g chit khé khi
tang cong sudt tir 80 W lén 240 W, sau d6 ham
luong protein giam dan xuéng 2589 mg/g chat
kho & cong sudt 400 W. O muic cong suit cao hon,
ham lugng protein c6 xu huéng tang dan lén 284,3
mg/g chat khé va dat gia tri cao nhit & cong suit
800 W (361,2 mg/g chat kho).

Cong suit cta vi song 1a mét trong nhimg yéu
t6 anh hudéng dén kha nang trich ly cia protein. O
muc cong suat thap (80 va 240 W), nhiét do thap
sé lam giam toc do khuéch tan phan tir khién cho
hiéu qua trich ly th4p. Con & cac muic cong sudt
cao hon (> 400 W), toc d6 khuéch tan tiang, khién
hiéu qua trich ly ciing ting theo. Két qua nay

tuong dong voi két qua nghién ciru trich ly protein
tir dau phong tach béo voi su ho tro cia vi song
[9]. O cong sudt 725 W trong 8 phut, ham luong
protein trich ly tir dau phong tach béo tang 77%.
Nhu vay, mic cong suat 800 W duoc coi 1a cong
suat thich hop trong viéc trich ly protein.

3.1.2 Anh huong cua thoi gian xir Iy vi song
1én qud trinh trich ly cua protein

Thoi gian xir Iy vi song tao nén su khac biét co
v nghia (P < 0,05) 1én qua trinh trich ly protein tir
hai loai dau den. Véi cong suit c6 dinh 800 W, thoi
gian xtt ly vi song dugc khao sat khao sat & 5 mirc
khac nhau (10, 30, 50, 70 va 90 giay).

Két qua & hinh 2 tho thdy, ham luong protein
trich Iy & ca 2 mau dau den thuong va xanh long
tang nhanh khi thoi gian thay déi tir 10 - 50 giay va
dat ham luong trich ly cao nhat & 50 giay (309,1
mg/g chat khé cho dau den thuong va 352,5 mg/g
chét kho cho dau den xanh long). Sau 50 giay ham
luong protein trich ly & ca 2 loai dau déu co6 xu
hudong giam, khac biét co nghia (P < 0,05). Trong
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khoang thoi gian tir 50 - 90 gidy, ham lugng protein
trich ly & dau den thuéong gidm manh xuéng 175,6
mg/g chat kho, trong khi & dau den xanh long,

400

ham luong protein trich ly c6 xu huéng giam nhe
(316,3 mg/g chat kho).
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Hinh 2. Anh hudng cia thoi gian xit Iy vi séng 1én qué trinh trich ly protein

Ghi chi: Cic gid tri A-D chi sur sai khac co nghia gita cdc mau diu den xanh long; a-e la diu den
thuong, con xy 4 gitta hai loai dau den ¢ cung diéu kién xit Iy.

Thoi gian la mot trong nhimg yéu té anh
hudng dén kha nang trich ly cta protein. Néu thoi
gian xtr Iy vi song qua ngin, nhiét do ctia vi séng
tac dong lén dung méi va nguyén liéu chua du, chi
mot s6 mang té bao bi tac dong, khién cho qua
trinh trich ly bi han ché. Nguoc lai, khi tang thoi
gian trich ly, nhiét do ting 1am cho mang té bao bi
tac dong nhiéu hon, dan dén ham luong cac chat
can trich ly c6 trong dich trich cao hon. Tuy nhién,
khi qua trinh trich ly dién ra mét thoi gian nhat
dinh, sur chénh léch néng do gitta nguyén liéu va

dung moéi bi giam, khién cho protein chiét ra
cham, 1am giam hiéu qua qua trinh trich ly. Khong
nhimg vay, khi tang thoi gian hé tro vi song lén
qua nhiéu, thoi gian tiép xuc gitta nguyén liéu va
dung méi tang 1én dan dén nhiét do caa dich trich
ciing tang lam cho céu tric cta protein bi pha hiy,
khién protein tré nén kho trich ly ra dung moi
hon.

3.1.3 Anh huong cia pH Ién qud trinh trich Iy
cta protein
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Hinh 3. Anh hudng ciia pH 1én qué trinh trich Iy protein

Ghi chii: Céc gid tri A-F chi sir sai khdc co nghia gita cdc mau diu den xanh long; a-e la diu den
thuong, con xy 14 gitta hai loai dau den ¢ cung diéu kién xit Iy.

Khi tién hanh diéu chinh gia tri pH tir 11- 12,5,
ham lugng protein trich ly tir ddu den xanh long
tang dan tir 308,1 lén 360,2 mg/g chat kho, dat
ham luong protein trich ly toi da & 12,5. Trong khi
do, & dau den thuong, khi tang pH tir 11 lén 13,

ham lugng protein trich ly dugc tang manh (gip
1,3 lan) va dat cuc dai & pH 13 (336,7 mg/g chat
kho). Tuy nhién, khi tiép tuc ting pH lén 13,5 thi
ham lugng protein trich ly tit 2 mau dau déu giam
manh (339,5 mg/g chat khé voi dau den thuong va
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276,7 mg/g chat khé voi dau den xanh long). pH
duoc coi 1a mot yéu td quan trong anh hudng dang
ké dén ham luong trich ly cta protein. Trong
phuong phap chiét xuit bing dung dich kiém,
dung dich kiém cé do pH cao sé pha vo cac lién
két hydro, amin va disulfide trong cac phan tir
protein, dan dén giam kich thudc phan ttr cda
protein, ho tro trong viéc trich ly protein.
3.1.4. Anh huong cia tv Ié nguyén liéu/dung

moi 1én qud trinh trich ly cua protein
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Ty lé nguyén lieu/dung moéi la yéu to anh
huong dén kha ning trich ly. Luong dung méi toi
thiéu phai vira ngip qua bé mat cta lop nguyén
liéu khoang lon hon 1 cm, khi d6 cac lop nguyén
liéu trén maéi co thé tiép xuc duoc vaei dung moi
[10]. Do d6, & nghién ctru nay, qua trinh trich ly
protein duoc khao sat voi cac ty 1é khac nhau lan
luot 14 1: 10, 1: 15, 1: 20, 1: 25, 1: 30, 1: 35 va 1: 40
(w/v) nhim danh gia anh hudng cia ty 1& nguyén
liéu/dung moéi lén qua trinh trich ly.

® Pau den thuomg

# Dgu den xanh
long

TV 1€ nguyén liéu/ dung moi (w/v)

Hinh 4. Anh huéng ciia ty 1& nguyeén liéu/dung méi 1én qué trinh trich ly protein
Ghi chu: Cac gid tri A-E chi sir sai khdc co nghia gitta cdc mau diu den xanh long; a-d Ia diu den
thurong, con xy Ia giita hai loai ddu den ¢ cung diéu kién xir Iy.

Két qua hinh 4 cho thay, ham lugng protein
tang dan khi tang ty lé nguyén liéu/dung méi va
luong protein trich ly thu duoc nhiéu nhat & ty 1&
nguyén liéu/dung moi 1a 1:20 (w/v) v6i dau den
thuong (360,7 mg/g chat khé) va 1:25 (w/v) voi
dau den xanh long (365,6 mg/g chat kho), khi tiép
tuc ting luong dung méi thi lugng protein thu
dugc khong tang 1én ma c6 xu huéng giam dan.
Nguyén nhan ctia si thay déi trén 14 do khi lugng
dung moéi qua it (& ty le 1: 10) khong du dé hoa
tan, trich ly hét luong protein ra khoi té bao. Do

350

do, khi tiép tuc ting luong dung méi thi ham luong
protein thu dugc c6 su tang manh. Tuy nhién, khi
ngam chiét voi luong dung méi qua nhiéu, nong
d6 kiém qua cao 1am protein trong té bao bi pha
hity, khién cho ham luong protein trich ly giam

dan.
3.2. Khao sat cac yéu t6 anh hudng dén qua
trinh trich ly protein véi sie hd tro song siéu am
3.2.1. Anh hudng cia ty Ié nguyén liéu/dung
moi lén qud trinh trich ly voi protein
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Ty 1&¢ mau/ dung mdi (w/v)
Hinh 5. Anh huéng cita ty 1é nguyén liéu/dung méi 1én qua trinh trich ly protein

Ghi chii: Céc gid tri A-F chi sur sai khdc co nghia giita cdc mau dau den xanh long; a-b la diu den
thuong, con xy 13 gitta hai leai diu den ¢ cung diéu kién xit Iy,
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O hinh 5, ham lwong protein trong dau den
xanh long dat gia tri cao nhat 1a 298,6 mg/g chat
kho khi ty 1é nguyén liéu/dung moi la 1: 15 (w/v).
Sau khi dat ham luong trich ly cao nhit, ham
lugng protein trich ly giam nhe tir 289,4 mg/g chat
khé xuéng 244,9 mg/g kho ran khi ty lé nguyén
liéu/dung méi tang tir 1: 20 lén 1: 40 (w/v).

Trong khi do, & dau den thuong, ham luong
protein dat gia tri cuc dai véi ty 1& dung moi la 1: 25
(w/v) (262,7 mg/g chat khd), sau do gidm gidm
dan déu xuéng 203,6 mg/g chat kho & ty 1é 1: 40
(w/v). So voi cac nghién ctru khac, c6 su khac biét
dai chiit vé ty 1é nguyén liéu/dung moi dé dat ham
lugng protein trich ly toi wu. Trong nghién ctu cta
Jianmei Yu va cs (2007) [11], ham luong protein

trich ly cao nhat & bot dau phong da tach béo & ty
lé nguyén liéu/dung maoi 1a 1: 20 (w/v). Trong khi
do, trong nghién ctru ctia Qiaoyun va cs (2017)
[12], ty 1é nguyén liéu/dung moi la 1: 40 (w/v) la
diéu kién toi vu dé thu protein trich ly tir ba tra.

3.2.2. Anh hutng cia pH Ién qué trinh trich Iy
Vo1 protein

Khi tang gia tri pH tir 11 lén 13, ham luong
protein trich ly ting dan tir 153,2 1én 254,5 mg/g
chat kho voi dau den thuong va tir 214,9 lén 346,3
mg/g chat khé véi dau den xanh long. Véi su hd
tro clia song siéu am, protein trich ly tir dau den
thueong va xanh long déu dat gia tri t6i wu tai pH
13.
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Hinh 6. Anh hudng ctia pH 1én qua trinh trich ly protein

Ghi chi: Cic gid tri A-D chi sir sai khidc co nghia gita cdc mau diu den xanh long; a-d la dau den
thuong, con xy 14 gitta hai loai diu den ¢ cung diéu kién xir Iy,

pH 1a mot trong nhimg yéu té quan trong anh
hudng dén kha ning trich ly cta protein. Nho sue
tang dan gid tri ctia pH, ham luong protein trich ly
ciang duoc cai thién. Tuy nhién, khi gia tri ctia pH
tang lén qua cao, nong d6 NaOH ciing tang lén co
thé lam thay déi ham luong dinh duong cia
protein, dong thoi c6 thé sinh ra cac chat déc hai.
Cystein va serine tir protein cé thé duoc chuyén
ddi thanh dehydroalanine va sau d6 chuyén thanh
lysinoalanine, khién cho ham lugng protein tong
giam manh, dac biét la ham luong cta cystein va
serine [3, 13]. Ngoai ra, luong kiém cao c6 thé gay
bién tinh va pha hiy c4u tric ciia protein, lam ting
phan tng Maillard tao ra cac san phdm c6 mau
sam. Vi vay, khi tang gia tri pH lén 13,5, ham luong
protein trich ly cia dau den giam dang ké, xudng
278,4 mg/g chat khé voi dau den xanh long va
153,8 mg/g chit kho voi dau den thuong.

3.2.3. Anh huong cua nhiét do song siéu 4m
lén qud trinh trich [y voi protein

Anh huéng cta nhiét do lén qua trinh trich Iy
protein v&i sur hd tro clia song siéu am duoc thé
hién & hinh 7. Khong c6 su khac biét dang ké vé
ham luong protein trich ly & hai loai dau den khi
xtt Iy véi song siéu am & nhiét do 30 va 40°C (lan
luot 1a 242,0 va 246,8 mg/g chat khé véi dau den
thuong, 283,9 va 287,5 mg/g chit khé voi dau den
xanh long).

Khi nhiét d6 séng siéu am ting tir 40 1én 70°C,
ham luong protein trich ly & hai loai dau lan luot
dat gia tri t6i wu & 50°C voi dau den xanh long
(302,2 mg/g chat khé) va 70°C v6i dau den thuong
(274,9 mg/g chat kho). Tuy nhién, khi ting nhiét
do song siéu am 1én 80°C, ham lugng protein trich
ly tir hai loai dau giam dang ké (250,2 mg/g chat
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kho voi dau den thuong va 255,0 mg/g chat kho
véi dau den xanh long). Nhiét do cao lam giam do
nhot nén hién tugng hinh thanh bong béng dé xay
ra, diéu nay khién cho cac kha ning trich ly ctaa
protein trong dau den dugc tang 1én. Tuy nhién, &
nhiét do qua cao, hién tugng vo bong bong kho

xay ra do 4p suat hoi ting lén, khién cho hiéu suat
trich ly bi giam dan. Ngoai ra, nhiét do cao co6 thé
gay ra st bién tinh hoan toan & cac phan t protein
dan dén ham luong protein giam ro rét khi ¢ nhiét
do cao.
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Hinh 7. Anh huéng ctia nhiét do 1én qué trinh trich ly véi protein véi s hé tro ciia song siéu 4m

Ghi chii: Cic gid tri A-C chi sir sai khdc co nghia gia cdc mau diu den xanh Iong; a-c 14 diu den
thuong, con xy 14 gitta hai loai dau den ¢ cung diéu kién xit Iy.

3.24. Anh huong cia thoi gian lén quéd trinh
trich Iy protein

Anh huong cha thoi gian st dung song siéu
am lén qua trinh trich ly protein duoc thé hién &
hinh 8. Déi véi dau den xanh long, khong cé su
thay déi c6 y nghia vé ham lugng protein trich ly
gifta cac mau tai cic moc thoi gian tir 30 - 180 phiit.
Ham lugng protein trich ly tir ddu den xanh long
dat gi4 tri cao nhat sau 60 phut xt ly séng siéu am
(301,1 mg/g chat kho). Twong tr dau den xanh
long, & dau den thuong, khi tang thoi gian ap dung
song siéu am tir 30 - 90 phat, ham luong protein
trich ly chi tang nhe khoang 20,4 mg/g chat kho.
Khi tiép tuc tang théi gian, ham luong protein trich
ly ciing tang theo va dat gia tri cao nhat sau 120

350

phtt xit Iy siéu am (276,7 mg/g chat kho). Sau khi
dat ham luong cao nhat, lugng protein giir nguyén
gia tri trong thoi gian con lai. Két qua nay tuong tu
voi nghién ctru ctia Tu va cs (2015) [14] vé viec
chiét xudt protein tir hat bi ngé voi su hé tro cta
song siéu am. Co thé giai thich ring thoi gian st
dung song siéu am qua ngin khong du thoi gian
dé pha vo thanh t€ bao, nén luong chat chiét thu
duoc ciang it hon. Tuy nhién, néu thoi gian siéu 4m
kéo dai qua lau, cac goc tir do hydroxyl trong dich
chiét sé bi tich tu lai, goc tu do nay c6 thé phan
tng véi cac nhom chiec nang khac nhau trong
phan tir protein va khién protein dong lai [15] va
giam hiéu qua trich ly.

A Ay
300 id

A% ax

Ham liegng protein (mg/g chit khé)

30 60 90

120

W Dau den thwong

= Piu den xanh long

150 180

Théi gian (phiit)

Hinh 8. Anh hudng ciia thoi gian 1én qué trinh trich ly protein véi sit hé tre ciia séng siéu &m

Ghi chu: Cic gid tri A chi sur giong nhau gita cdc mau diu den xanh long; ab chi sur sai khic co
nghia gitta cic mau dau den thuong, con xy 4 gitta hai loai diu den ¢ cung diéu kién xit Iy.
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3.3. So sanh hiéu qua trich ly protein giita cac
phuong phap

Két qua & bang 1 cho thay, ham luong protein
trich ly voi su ho tro cta vi song cao hon dang ké
so voi su ho tro clia song siéu am (cao hon khoang
32 - 33%) va phuong phap trich ly truyén théong
(cao hon khoang 35 - 37%). Két quad nay cing
tuong tu nhu két qua nghién ctru trich ly protein tir
dau phong [16] voi sur hd tro vi song va song siéu
am. Két qua nay co6 thé duoc giai thich 1a do trich

ly ho tro vi song tac dong lén cac phan tir phan cuc
(nhu nudc), 1am cho ching quay cuc nén gay ra
cac diém tang nhiét do cuc bo bén trong vat liéu,
din dén pha hiy cdu tric té bao, tao ra su dich
protein ra bén ngoai va hoa tan vao dung méi
nudc. Ngoai ra, khi so sanh gitra cac phuong phap,
ham lwong protein thu trich ly tit dau den xanh
long cao hon khi so voi dau den thuong va can
nhiéu nghién hon dé danh gia va img dung trong
thuc té.

Béng 1. Anh hudng ctia phuong phap trich ly dén kha ning trich ly protein

Ham luong protein trich ly tir ddu den | Ham luong protein trich ly tir d4u
Phuong phap chiét xanh long (mg/g chit kho) den thuomg (mg/g chat kho)
Trich ly truyén thong 2674+ 16 2487 + 1,1
Trich ly vi song 365,6 *+ 1,1 336,7%+ 1,4
Trich ly song siéu 4m 298,6 B+ 0,9 276,7™ £ 26

Ghi chii: Cic gid tri ABC chi sur giong nhau giita cdc mau diu den xanh long; abc chi sur sai khac co
nghia gitta cdc mau diu den thurong, con xy chi sir sai khéc giia hai loai dau den.

4. KET LUAN

Phuong phéap dung séng siéu am va vi song dé
hé trg qua trinh trich ly protein tir dau den 1a mot
phuong phap hiéu qua, nhanh gon va tiéu ton it chi
phi, nguyén liéu, nhung van cho duoc hiéu suit
trich ly protein cao. Két qua nghién ciru cho thay,
cac yéu to cua song siéu am (i 1¢ nguyén liéu:
dung moi, thoi gian siéu am, nhiét do siéu am, pH)
va vi song (pH, ti 1é nguyén liéu: dung moi, thoi
gian va cong suat vi song) déu co anh huodng tich
cuc dén qua trinh trich ly protein, gitp nang cao
hiéu suét trich ly, giam thiéu thoi gian va dung méi
hao phi. So sanh giira hai phuong phap cho thay
xtr Iy vi song cho hiéu qua trich ly protein tot hon
voi thoi gian xtt Iy ngan hon. Ngoai ra so sanh giira
hai loai dau den cho thiy, dau den xanh long cho
ham luong protein thu duoc cao hon. Can co6 thé
nhimg nghién ctru tiép theo dé danh gid cac tinh
chat ctia protein tir hai loai dau den, ciing nhu (mg
dung ctia chiing trong cac san pham cu thé.
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EFFECTS OF MICROWAVE- AND ULTRASOUND-ASSISTED EXTRACTION CONDITIONS ON THE
PROTEIN CONTENT FROM GREEN AND WHITE KERNEL BLACK BEANS
(Vigna cylindrica (L). Skeels)

Nguyen Hoang Khoa Nguyen, Le Ngoc Lieu

Summary
In this project, microwave- and ultrasound-assisted extraction have been studied to extract
protein from two types of black beans, namely green- and white-kernel black beans. In
comparison to ultrasound-assisted extraction, microwave- assisted extraction leads to higher
protein contents with shorter durations. For green-kernel black bean, the optimum extraction
condition included the ratio material /solvent ratio of 1: 25 (w/v), pH of 12.5, power of 800 W, and
microwave duration of 50 seconds (365.6 mg/g dry basis). These levels for white-kernel one were
almost similar, except for the ratio material/solvent ratio of 1: 20 (w/v) and pH of 13.
Furthermore, at the material/solvent ratio of 1: 15 (w/v), pH of 13, ultrasound temperature of
50°C, and ultrasound duration of 60 min, the protein extracted from green-kernel black bean
reached the highest content (298.6 mg/ g dry basis), while the protein extraction yield of white-
kernel one obtained the highest result at the ratio of 1: 25 (w/v), pH of 13, the temperature of
70°C and ultrasound duration of 120 min. The findings of this study demonstrate that ultrasound
and microwave-assisted extraction can be considered as the potential technique for improvement

in protein yield.

Keywords: Green - kernel black bean, white-kernel protein extract microwave-assisted

extraction, ulfrasound-assisted extraction.
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