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NGHIEN CcOU CAC YEU TO ANH HUGNG TOI QUA TRINH
THUY PHAN PROTEIN TU LA CHUM NGAY BANG
PHUGNG PHAP ENZYME

D6 Thi Thanh Huyén', Nguyén Manh Pat?, D6 Thi Thiiy Lé?, Bui Thi Hong
Phuwong', Nguyén Thi Hong Linh', Chu Thang’

Protein thily phan tur thuc vat ngay cang dugc quan tdm do qua trinh thuy phan da cai thién
duoc ddc tinh mong mudn ma khong anh hudng dén gia tri dinh dudng ban déu von c6 ctia nguyén
liéu. La chum ngay chira ngudn protein phong phii dwgc str dung 1am nguyén lidu ban dau dé thuy
phan thanh cac thanh phan c6 kich thudc phan tir nho hon. Nghién ctru tién hanh xac dinh mot s6
yéu t6 anh huong dén qua trinh thiy phan protein tur 14 chum ngay bang phwong phap enzyme.
Protein sau khi két tiia duoc thily phan ¢ diéu kién ndng do enzyme nhlet do, pH va thoi glan phan
ung thich hop. Qua trinh thily phan duogc danh gia théng qua chi sb d6 thay phan (DH). Két qua
cho thay sir dung két hop enzyme endopeptidase (alcalase) va exopeptidase (flavourzyme) dé thay
phén protein tur 1a chum ngay goém hai giai doan (glal doan 1: nong d9 alcalase 0,6 AU/g protein;
nhiét do 50°C; pH 8,0; thoi gian 3 gio; giai doan 2: nong d6 flavourzyme 15 LAU/g protein; nhiét
d6 50°C; pH 6,5; thoi gian 4 gio), do thiy phan DH dat 63,7%. Két qua nghién ciru cho thy c6
thé st dung két hop alcalase va flavourzyme dé thiy phén protein tir 14 chim ngay nham nang cao
kha ning d& hap thy ctia protein hon.

T khéa: Ld chim ngdy, thity phdn protein, alcalase, flavourzyme, chi sé d¢ thiy phén.

I. PAT VAN DE

Chum ngay (Moringa oleifera Lam.)
thudc ho Moringaceae, 1a mot cay phat
trién nhanh pho bién rong rdi ¢ cac ving
nhiét ddi, can nhi¢t déi va c6 ung dung
quan trong trong ngénh thuc pham va
nganh cong nghiép y té. La chum ngay co
chtra nguon protein chat lugng cao (12-
22% protein), dac biét c6 chira mot lugng
16n cac axit amin khong thay thé nhu:
isoleucine, leucine, lysine, tryptophan,
threonine lan luot 1a 4,44; 5,83; 3,31; 7,0;
3,28% [1]. Tuy nhién, protein cua chum
ngay duogc cho 1a kho tiéu héa d6i vai
ngudi gia, tré em, vi phan 16n protein tir
chim ngay kho hoa tan duoc bang dung
dich nuéc binh thuong do protein ton tai
dang lectin dugc lién két boi cac disulfide

chat ché [2].

Thuy phan protein tur 14 chum ngay
bang phuong phap enzyme s& phan tach
protein thanh cac polypeptide, peptide,
axit amin co thé d& dang hap thu hon, st
dung cho cac d6i twong an kiéng, kém
tiéu hoa, kha niang hap thu chat dam kém,
di tng thuc pham... Thanh phan axit
amin cua protein thity phan ¢ thé dugc
dinh lugng thong qua ty 1& cac lién két
peptide bi phan tach bang cach xac dinh
d6 thuy phan DH [3]. Mot s6 enzyme
thuong pham thudc nhém enzyme en-
dopeptidase va exopeptidase nhu al-
calase, neutrase, flavourzyme,
protamex... di dugc st dung nham mo
rong pham vi st dung protein thuc vét.
Trong nghién ctru nay, ching t6i trinh bay
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cac két qua nghién ciru xac dinh mot s6
yéu t6 anh hudng dén qué trinh thity phan
protein tir 14 chum ngiy bing phuong
phéap enzyme.

II. NGUYEN LIEU VA PHUONG
PHAP

2.1. Nguyén liéu

La chum ngady duoc thu mua tai
Chuong My, Ha Noi, rtra sach phoi kho
trong bong mat va bdo quan trong tu lanh
khi chua str dung.

Enzyme (Novo-Dan Mach): alcalase
(endopeptidase) tir Bacillus licheniformis
hoat tinh 1a > 2,4 AU/g va flavourzyme
(exopeptidase) tir Aspergillus oryzae hoat
tinh > 1000 LAPU/g.

2.2. Phwong phap nghién ciru

2.2.1. Phwong phdp cong nghé

2.2.1.1. Phuong phap thu nhan protein
lda chum ngay

La chum ngay, ngdm nudc va dugce
nghién nho bang may xay, hon dich duoc
bod sung NaOH 0,06M, ti 1€ dung dich
kiém/nguyén liéu 35:1, nhiét d6 400C va
thoi gian 60 phut, khuay déu va ly tim bo
ba thu dich. Dich loc c6 chua protein
duoc chinh vé pH 4.5 béng HCI 1M,
khuay déu trong 10 phut. Ly tim, thu can
va rtra lai nhiéu lan béng nude cat, thu
protein tho [4].

2.2.1.2. Phuwong phap lam sach pro-
tein

Dich protein sau qua trinh trich ly tién
hanh lam sach protein bang két tia véi
ammonium sulfate 70% do bdo hoa, dé
ling qua dém ¢ 4°C, tao két tia hoan
toan. Hon hop sau két tiia duoc ly tim voéi
téc do 10000 vong/phut & 4°C trong 10
phut. Két tia sau d6 duoc hoa tan tro lai
bang dung dich dém Na-acetate pH 7,0 va
tham tich trong thoi gian 2 gio dé loai bo
mubi.
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2.2.1.3. Phuong phap thuy phdn pro-
tein chum ngay

Str dung két hop hai enzyme endopep-
tidase va exopeptidase theo 2 giai doan
thity phan & cac diéu kién ty 1¢ enzyme
nhiét d9, thoi gian, pH ban dau thich hop.
Két thiic qué trinh thity phan, bat hoat en-
zyme ¢ 85°C trong 10 phut, sau do lam
mat, dich sau qua trinh thuy phan ly tdm
8000v/ph trong 10 phut. Dich phia trén c6
chira protein thity phan siy dong kho va
dugc bao quan trong 4°C [1].

2.2.2. Phwong phap phan tich

2.2.2.1. Phwong phap xdc dinh ham
lwong protein theo Bradford (1976) 5]

2.2.2.2. Xdc dinh ham luvong chdt béo
theo AOAC 920.39 (2000) [6]

2.2.2.3. Phuong phap xac dinh mirc do
thuy phdn protein

Mtrc d¢ thuy phan protein dugc xac
dinh bai gia tri DH (%) theo phuong phap
ctia Nielsen [3]. Phan img duoc tién hanh
0,4 ml mau hoa tan vdi 3ml dung dich
OPA (7,620g di-Na-tetraborate + 200mg
SDS+ 176mg DTT+ 160mg OPA), phan
ung ¢ nhiét do phong trong 2 phut. Do
quang tai 340nm va gia tri DH dugc tinh
theo céc budc sau:

Serine-NH2= [(ODmiu — ODblank)/
(ODstandard — ODblank)]* 0,9516
meqv/L * 0,1 * 100/X * P

Trong do serine-NH2 = meqv serine
NH2/g protein

X = g mau; P = protein % co trong
mau; 0,1 1a luong mau/11it

Gia tri h = (serine-NH2-B)/ameqv/g
protein,

bPdi véi protein thuc vat a = 0,970, 8
= 0,342, htot =7,8. Gia tri DH duoc tinh
theo cong thirc DH (%) = h/htot * 100%.
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III. KET QUA VA BAN LUAN

3.1. Nghién ciru thu nhan protein tir
14 chum ngay

V61 muc dich trich ly thu protein c6
néng dd cao va loai bo tap chét, tién hanh
trich ly bang dung dich NaOH, lam sach
protein bang két tiia véi ammonium sul-
fate két qua dugc trinh by & bang 1.

Két qua bang 1, sau qua trinh két tia,
dich két tiia ¢6 ham lugng protein ting tir
27,5% lén 68,34% va dac biét ham lugng
chat béo giam nhiéu (tr 2,5% con
0,63%). Theo Slizyte, ham lugng chat

béo cao s€ tao phtrc hgp protein-lipid gay
trc ché qué trinh thuy phan protein [7].
Sau qua trinh két tua d3 loai bo dugc chét
béo va thu nhan protein c6 dac hon. Ham
luong chat béo giam nhiéu co ¥ nghia
trong viéc tao ra ngudn protein tap trung
va qua trinh thity phan protein s& duoc on
dinh hon. Nhu vy, protein thoé véi ham
lugng protein dat cao (68,3%) va ham
lugng chat béo thép (0,6%) s€ duoc su
dung cho qua trinh thuy phéan thiy phan
tiép theo.

Bang 1. Thanh phén ciia dich chiét ld chium ngdy va dich két tiia protein (trong

lwong kho)
Thanh phan (%) Dich chiét 1a chum ngdy ~ Protein sau qua trinh thu nhan, lam sach
Protein 27,5 68,3
Chat béo 2,5 0,6

3.2. Nghién ciru diéu kién anh
hwong dén qua trinh thity phan proten
tir 1a chum ngay béi endopeptidase va
exopeptidase

Su két hop giita endopeptidase va ex-
opeptidase dd dwgc nghién ctru nhim
tang hi¢u qua thuy phan so véi khi st
dung riéng ré enzyme endopeptidase.
Trong thi nghiém nay, chung t6i chon al-
calase 2,4L (endopeptidase) két hop voi
flavourzyme 1000L (exopeptidase) dé
thuy phan protein tir 1a chum ngay. Phan
ung duogc thuc hién theo 2 giai doan: giai
doan dau thuy phan boi alcalase, giai
doan 2 thuy phan boi flavourzyme.

3.2.1. Nghién citu diéu ki¢n dnh
huwong cua enzyme endopeptidase

Qua trinh thuy phan thir nhat voi al-
calase & diéu kién néng do, pH, nhiét do
va thoi gian thich hop. Két thic giai doan
1pH duoc giam xudng 7, giai doan 2
duoc thyc hién boi flavourzyme & néng
do 1,0% (tuong tmg véi 10 LAU/g pro-
tein). Két qua nghién ctru diéu kién anh

hudng dén qua trinh thuy phan duoc trinh
bay ¢ hinh 3.1 (a;b;c;d)

Nghién ctru anh hudng ctia ndng do al-
calase duoc thuc hién & néng do enzyme
1,5; 2,0; 2,5; 3,0% (twong ung vdi 0,36;
0,48; 0,6; 0,72 AU/g protein), ¢6 dinh
nhiét do 55°C, pH ban dau 8,5, khudy
100rpm. Két qua hinh la cho thiy gi4 tri
DH tang khi ndng d alcalase tang, gia tri
DH tang cao ¢ néng do alcalase 2,5-3,0
%. Két qua thu duogc co thé do mot sb
peptide da dugc thuy phan manh hon khi
nodng do6 alcalase ting 1én din dén ham
lugng axit amin va cac peptide co trong
lugng nho tang trong dich thuy phan. Tuy
nhién, do thuy phan khong co su khac
biét nhiéu gitra néng do alcalase 2,5 -3,0
% do vay chon néng do alcalase 1a 2,5%
cho thi nghiém tiép theo.

Nghién ctu anh hudng cua nhiét do
khac nhau tir 45°C dén 60°C (¢ dinh 2,5
% alcalase, pH ban dau 8,5, khuéy
100rpm). Két qua & hinh 1b thay rang, gia
tri DH tang manh khi nhiét d0 tang tur
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45°C dén 55°C, giam manh khi nhiét do
tang 1&€n 60°C. Su khac nhau gitra 50-
550C khong nhiéu, do vay nhiét do thich
hop & 50°C(gia tr1 DH dat 40,2 % sau 3
gi0 thuy phan).

Tién hanh xac dinh anh hudéng cua pH
dbi voi qua trinh thuy phan protein chum
ngay & pH tir 7,5-9,0 (cb dinh ndng d¢ al-
calase 2,5 % nhiét do 50°C, khudy
100rpm). Két qua hinh lc cho thdy pH
tang 7,5-8,0 gia tri DH ciling tdng theo,
tuy nhién pH 8,5-9,0 gia tri DH giam rd
rét. Khi pH 8,0 gia tri DH dat cao nhat
45,6 % sau 3 gio thity phan. Nhiéu téc gia
da bao cao thuy phan protein thuc vat
hoac dong vat vdi alcalase & pH 7,5-9,0.

Acalase + 1.0%aFlavowzyvine, 10 = 5500, pH ban dau 8.5
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Do pH tbi wru ¢6 thé thay doi theo co chat,
ndng d6 enzyme. Nhu vdy, trong nghién
cuu nay, pH 8,0 dugc chon dé xac dinh
anh huong cua thoi gian phan ung.

Hinh 3.1d thé hién anh hudong cua
thoi gian thuy phan st dung alcalase cho
thay qua trinh thuy phan xay ra nhanh tir
60 phut dén 180 phut, tir 180 - 270 phut
gia tri DH tang cham khong c6 sy khac
biét so voi 180 phat va giam dan sau
nhirng thoi gian tiép theo. Gia tri DH dat
cao nhat (45,7 %) ¢ khoang 180 phut
(3,0 gid). Nhu vay chon thoi diém két
thuc thuy phan giai doan 1 voi alcalase
tai 3,0 gio.

2. 5%Alcalose+ 1.0%Flavourzyvime, pHban ddu 8.5
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Hinh 1. Dé thi miéu ta cdc yéu té anh hwéng dén qud trinh thiiy phin protein ld
chum ngdy boi alcalase (endopeptidase)

Nhu vay, khi str dung két hop 2 enzyme véi cac diéu kién thich hop cho giai doan 1 st
dung endopeptidase: nong d¢ alcalase 2,5 % (0,6 AU/g protein), pH 8,0, 50°C, thoi gian 3
g10. Mtrc d¢ thuy phan 14 chum ngay dat 45,7 %.
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3.2.2. Nghién ciru cdc yéu to dnh
hwong cua enzyme exopeptidase

Qua trinh thuy phan dau tién duogc
thue hién 6 dinh 2,5% alcalase & pH ban
dau 8,0 va 50°C, thoi gian thiy phan 3,0
gid. Flavourzyme duoc bd sung vao hdn
hop phan tmg ¢ diéu kién pH, nhiét do,
thoi gian thay doi dé phu hop cho qua
trinh thty phan thtr hai. Két qua thu duoc
chi ra Hinh 2. (a;b;c;d).

D6i voi nghién ctru anh hudng cua
néng do flavourzyme duogc thyc hi¢n o
1,0; 1,5, 2,0 va 2,5 % (twong ung voi
10,15,20,25 LAU/g protein). Qua két qua
thdy rang, khi ting nong do flavourzyme
1-2 % gia tri DH tang, tuy nhién khi tang
néng do enzyme lén 2,5 % DH dat 43-
52,9 % sau 3-4 gio thuy phan.Tuy nhién,
gia tri DH lai giam nhiéu & nong do en-
zyme 2,5 % so v6i 2,0 %.

Nghién ctu anh hudng cua nhiét do

duge thuc hién tir 45°C dén 60°C, cac
thong sd khac duoc cd dinh. Két qua
duoc trinh bay ¢ hinh 2b thay rang gia tri
DH ting dang ké khi nhiét do ting tur
459C dén 55°C va khi nhiét do tang lén
60°C, gia tri DH gidm manh. Do thuy
phan dat cao nhét tai nhiét do 50°C (DH=
51,2-52,7 % sau 3-4 gio thity phan). Poi
v6i hau hét cac phan tng, khi nhiét do
thuy phan ting cac lién két peptit s& bi
phan tach dan dén ting DH va & nhiét 6
cao hon hoat tinh ctia enzyme c6 thé giam
do su bién d6i nhiét dan dén su giam tdc
do thuy phan. Duya trén két qua, nhiét do
50°C duogc lga chon st dung dé xac dinh
diéu kién ctia pH. Mot sd tac gia khi thuy
phan protein thuc vat sit dung két hop al-
calase va flavourzyme nhu: thuy phan
protein hat huéng dwong nhiét do tdi wu
1a 50°C, bot dau twong 50-55°C, cu lac, 1a
san, 1a che thi nhiét d6 thich hop 1a 55°C.

2.5% Acalase + Flavowrzyme. t0=500C, pH 7.0
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Hinh 2. DPé thi miéu ti cdc yéu té danh hwong dén qud trinh thuy phdn protein la
chum ngdy baoi flavourzyme (exopeptidase)
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D6i voi nghién ctru anh huong cia pH
& giai doan 2 (hinh 2¢) thay rang sy thay
d6i pH tir 6,0-7,5 da cho két qua gia tri DH
thay ddi rd rét, pH thich hop nhét tai pH
6,5 (DH dat 62,2 %) so voi khi sir dung pH
7,0 (51,3 %).

Nghién ctru anh hudng cua thoi gian
thity phan thay rang DH ting lén cing voéi
thoi gian thuy phéan do trong qua trinh thuy
phén protein d4 phan tach cac lién két pep-
tid. Gia tri DH tang nhanh tir 0-120 pht,
sau d6 tdng nhe va dat gia tri cao nhit 63,7
% sau 240 phut thuy phan, sau do6 DH
giam dén giai doan tinh DH khoang 60-
61%. Vay khi thiy phéan giai doan 2 voi
flavourzyme chon thoi gian thich hgp la
240 phtt (4 gio). Nhu vay, dong hoc qua
trinh thiy phan phu hgp véi quy luat khi
nghién clru trén mot ) protein thuc vat
nhu déu phdng, hat hach nhan, protein
gao, protein ngd. Bén canh do, mot s tac
gia khi thuy phan protein thyuc vat nhu: dau
twong, ngd, khoai tay, 14 sin. .. sir dung két
hop alcalase va flavourzyme diéu kién toi
uu khi str dung alcalase ¢ 50-60°C, pH 8,0-
8,5 va flavourzyme ¢ 50-55°C, pH 6,0-7.,0.
Su khéac nhau vé diéu kién pH, nhiét do
thily phan c6 thé phu thudc nhidu vao
ngudn protein ban dau va nong do céc lién
két peptide co sin trong protein tho.

IV. KET LUAN

Két qua nghién ciru cho thay sir dung
hdon hop hai enzyme acalase va
flavourzyme da lam tang hiéu qua thuy
phén protein tir 14 chum ngay. Véi cac didu
kién thich hop giai doan thuy phan 1 sur
dung endopeptidase (ndng do alcalase 0,6
AU/g protein; nhi¢t d¢ 50°C; pH 8,0; thoi
gian 3 gio, khudy 100 rpm), va giai doan
thity phéan 2 sir dung exopeptidase (ndng
do flavourzyme 15 LAU/g protein; nhiét
do 50°C; pH 6,5; gian 4 gio, khufiy 100

50

rpm), do thily phan protein 14 chum ngay
DH dat 63,7%.

Loi cam on: Két qua nghién ctru 1a mot
phan ndi dung trong dé tai cap Bo Cong
Thuong, ma s6 142.16/DT KHCN-HD-
KHCN (2016-2017). Xin chan thanh cam
on B§ Cong Thuong, Vién Cong nghiép
thuc pham da cap kinh phi, tao diéu kién
cho chung t6i thuc hién.
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Summary
RESEARCH ON SOME FACTORS AFFECTING THE ENZYMATIC HY-
DROLYZATION OF MORINGA OLEIFERA LEAVES

Proteins hydrolyzed from plants are more and more attractive because the hydrolyzation
improves desired characteristics while it doesn’t affect the initial nutrition values of raw
materials. Moringa oleifera leaves containing a wide variety of proteins were hydrolyzed
to smaller molecules. The research determined some parameters affecting the protein hy-
drolyses of Moringa oleifera leaves by enzymatic methods. Precipitated proteins are hy-
drolyzed at a suitable condition of enzyme concentration, temperature, pH and time. The
degree of hydrolysis was assessed by using DH value. It is shown that the combination of
endopeptidase (alcalase) and exopeptidase (flavourzyme) for morigan leaf hydrolyses
through two-steps method (Step 1: alcalase 0.6 AU/g protein, at 50°C, pH = 8.0, 3 hours;
Step 2: flavourzyme 15 LAU/g protein; 50°C; 6.5; 4 hours) gave DH value of 63.7%. The
result showed that the combination use of alcalase and flavourzyme for protein hydrolyses
of Moringa oleifera leaves improved the metabolism of Moringa oleifera protein.

Keywords: Moringa oleifera Lam., Protein hydrolyses, Alcalase, Flavourzyme, De-
gree of hydrolyses (DH).
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