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Nghién ctru géc

TOI YU HOA VA THAM DINH PHUONG PHAP XAC DINH
HOAT LUC ENZYM NATTOKINASE TRONG THUC PHAM
BAO VE SIPC KHOE BANG QUANG PHO HAP THU PHAN TU
Nguyén Viin Sy, L& Hong Diing
Vién Dinh dwong, Ha Ngi
TOM TAT
Muc tiéu: Xay dwng phwong phap xac dinh hoat lwc enzyme Nattokinase trong thuc
phdm bao vé strc khoé bang quang phd hap thu phan tir (UV-VIS).

Phwong phap: Hoat lwc enzyme Nattokinase trong mau thtr dwoc xac dinh gian tiép
thdng qua viéc wéc tinh dich thuy phan cla né. Sau phan (rng tiéu soi huyét, san phadm
thuy phan hoa tan ctia Nattokinase dwgc do & bwdc séng 275 nm.

Két qua: Cac diéu kién tbi wu clia qué trinh chiét tach da dwoc khao sét, phan rng dwoc
tién hanh & pH 8,5, nhiét do phan ng la 37 °C va th&i gian phan &ng la 60 phat. Gidi
han phét hién (LOD) va gi¢i han dinh lvong (LOQ) clia phwong phap lan Iwot [a 4,4 (FU/g) va
14,8 (FU/g). Do 1ap lai (RSDr) va do téi lap ndi bd (RSDR) clia phwong phap nam trong khoang
tlr 1,9 dén 5,4 %. Phwong phap dwoc tng dung dé xac dinh hoat lwc enzyme Nattokinase
trong 10 mau thwe phdm bao vé stre khoé thu thap tai Ha N6i, két qua phan tich cho thay
hoat lwc enzyme Nattokinase trong 10 m&u nam trong khoang tir 77,0 dén 96,2 % so Vi
gia tri cong bd trén nhan san pham.

Két luan: Céac thdng sb thAm dinh ctia phwong phap dat yéu ciu theo Hiép hdi hop tac
phan tich chinh théng (AOAC). Phwong phap str dung thiét bi don gian, két qua tham
dinh c6 d6 tin cay cao do vay c6 thé sir dung dé nghién cru san xuét thwc pham béo vé
strc khoé chira enzyme Nattokinase cling nhw kiém soéat chat lwong cla cac loai thuc
pham béo vé strc khoé trén thj trwdng.

Terkhéa: enzyme Nattokinase, thuc phdm bao vé st khoé, quang phé hép thu phan to

OPTIMIZATION AND VALIDATION OF METHOD FOR
DETERMINATION OF NATTOKINASE ACTIVITY INDIETARY
SUPPLEMENTS BY ULTRAVIOLET SPECTROPHOTOMETRY
ABSTRACT
Aims: To development of method for determination of nattokinase activity in
dietary supplements by ultraviolet spectrophotometry.

Methods: Nattokinase activity determination indirectly through the estimation of
its hydrolysate. After the fibrinolytic reaction, the soluble hydrolysate products
of Nattokinase are measured at 275 nm.

Results: The optimal conditions of the extraction process were investigated, the
reaction was carried out at pH 8.5, the reaction temperature was 37 °C and the
reaction time was 60 minutes. The limit of detection (LOD) and limit of
quantification (LOQ) of the method were 4.4 (FU/g) and 14.8 (FU/qg),
respectively.
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The repeatability (RSDr) and internal reproducibility (RSDgr) of the method
ranged from 1.9 to 5.4 %. The method was applied to determine the activity of
Nattokinase enzyme in 10 dietary supplement samples collected in Hanoi. The
analysis results showed that the activity of Nattokinase enzyme in 10 samples
ranged from 77.0 to 96.2 % compared to the value declared on the product label.

Conclusion: The validated parameters have met the requirement of Association
of Official Analytical Collaboration (AOAC). The method uses simple
equipment, the validation results are highly reliable, so it can be used to research
the production of dietary supplement containing Nattokinase enzyme as well as
control the quality of dietary supplement on the market.

Keywords: enzyme Nattokinase, dietary supplement, ultraviolet

spectrophotometry.

I. PAT VAN DE

Trong nhitng nim gin day, & Viét
Nam néi riéng ciing nhu trén thé gidi néi
chung, ty 1é nguoi méc cac bénh lién quan
dén tim mach ngdy cang ting cao nhu
bénh nhdi mau co tim, nhoi mau ndo, dot
quy..... Theo s lidu thong ké cta to chirc
Y té The gi6i (WHO), hang nam co
khoang 17,9 triéu ngudi chét do mac phai
cac bénh noi trén, nguyén nhéan chinh la
tac nghén dong mach do huyét khdi [1].
Su ngin ngira hinh thanh huyét khéi va
phan hity huyét khéi tich lily trong mau
cd vai troO quan trong trong viéc phong
ngira va diéu tri cac bénh nay. Trén thi
truong hién nay c6 nhiéu loai thude va
thuc pham chirc nang 1am tan huyét khéi
nhu Urokinase, Streptokinase,
Ataphylokinase...nhung chi c6 tic dung
1én nhitng noi da hinh thanh huyét khéi,
thoi gian tac dung ngin va co thé giy
phan tmg phu. Trong khi d6 Nattokinase
c6 tac dung phong ngira va lam tan huyét
khoi manh gép 4 1an plasmin (enzym duy
nhit trong co thé c¢6 kha nang lam tan
huyét khdi) [2], ngoai ra nhiéu nghién ctru
da chirng minh enzym Nattokinase con co
kha ning lam giam huyét ap, giam
cholesterol, ha m& mau va cai thién tri
nho [3].

Natttokinase 1a enzym hoat huyét
manh cé trong mot moén an truyén thdng
cta nguoi Nhat cé tén Ia natto, tirc 1a dau
nanh lén men. Hat dau nanh duoc G 4m
vai B. subtilius natto khi 1én men s€ tao
ra enzym Nattokinase. Nattokinase dugc
bac sy Hyroyuki Sumi phét hién vao nam
1980 tai Nhat Ban khi cho natto vao cuc
mau dong trong dia thi nghiém & diéu
kién nhiét d twong dwong nhiét do co thé
[1].

Phuong phap quang phd hap thu phan
tr (UV-VIS) 12 mot phuong phap phd
bién nhat dugc 4p dung dé xac dinh hoat
tinh Nattokinase mot cach gian tiép thong
qua viéc udc tinh lugng dich thuy phan
cua nd. Sau phan tung tiéu soi huyét,
OD275 cua san pham thay phan hoa tan
cua Nattokinase dugc do va so sanh vai
don vi chuan [4-5]. Phuong phap nay
khong bi anh hudéng boi cac yéu td bén
ngoai va da dugc chirng minh la chinh xac
va nhay, vi vay ching t6i da chon phuong
phap quang phé cho nghién ciu nay.

Trong nhitng nam gan day, nhu cau st
dung thuc phiam bao vé suc khoe cua
ngudi din ngdy cang ting dé hd trg va
phong ngira bénh tat. Trong d6 thuc pham
bao vé suc khoe cO6 chta enzym
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Nattokinase thudng duoc sir dung dé hd
trg chtrc ning cia ndo bd nén can phai co
mét phuong phap c6 do nhay, do chinh
xéc cao dé gop phan nghién ciru san xuit
nhitng san pham c6 chat luong, dam bao
an toan thyc pham cho nguoi tiéu ding
cling nhu giam sat kiém tra nhiing san
pham khéng rd ngudn géc trén thi truong.
Bén canh d6, v6i vai tro 1a Vién dau
nganh vé linh vuc kiém nghiém an toan
thue pham & Viét Nam, duoc Bo Y té chi
dinh 1a co s& kiém nghiém thyc pham
phuc vu quan 1y nha nude vé an toan thuc

pham, 1 co s¢ kiém nghiém kiém ching
du diéu kién hoat dong vé an toan thuc
pham thudc pham vi quan ly ciia Bo Y té
thi viéc xay dung va phéat trién céc
phuong phap kiém nghiém méi 1a viéc
can phai lam. Bén canh d6 phwong phap
sau khi nghién cau thanh céng c6 thé
chuyén giao k§ thuat cho cac phong thi
nghiém tuyén tinh c6 trang bi may UV-
VIS g6p phan mé rong va nang cao chit
lwong cho hé théng phong kiém nghiém
thuc pham & Viét Nam.

Il. PHUONG PHAP NGHIEN CUU
2.1. Péi tweng nghién ciru va céc loai hda chat

Déi tugng nghién ctu la thuc pham
bao vé suc khoé cd cdng bo gia tri hoat
luc enzyme Nattokinase trén nhan san
pham.

Céc loai héa chat dugc dung trong
nghién ciru gom:

— di-sodium tetraborate decahydrate,

hang Supecol, code 1.06308.

— sodium chloride, hdng Supecol, code
1.06404.

— hydrochloric acid, héng Supecol, code
1.00317.

— trichloroacetic acid, hang Supecol,
code 1.00807.

— acetic acid, hang Supecol, code
1.01830.

— sodium acetate trihydrate, héang
Supecol, code 1.06267.

— calcium sulfate dihydrate, héang

Supecol, code 255548.

— fibrinogen from human plasma, hang
Supecol, code F4883.

— thrombin from human plasma, héng
Supecol, code T1063.

— triton X-100, hang Supecol, code
1.08603.

— Dung dich @ém borate 0,05 mol/l (pH
8.5, chia NaCl): Hoa tan 19,07 ¢
Na;B407.10H,0 va 9,0 g NaCl vao
khoang 900 ml nuéc cét 2 1an. Dung
dich nay duoc chinh pH dén 8,5 bang
HCI va thém nuéc cat 2 lan vira da
1000 ml.

— Dung dich trichloroacetic acid (TCA)
0,2 mol/l: Hoa tan 32,689 TCA vao
nuéc cat 2 1an va thém nuée cét 2 lan
vira da 1000 ml.

— Dung dich fibrinogen 0,72%: Dung
pipet hat chinh xac 10 ml dung dich
dém borate 0,05 mol/l vao cbc thuy
tinh, thém 96 mg fibrinogen va dé yén
trong vai phat. Dung dich duoc loc
qua gidy loc dé loai bo cac chat khong
tan. Chuan bi dung dich trugc khi s
dung.

— Dung dich thrombin 1000 U/ml: Hoa
tan thrombin trong dung dich dém
borate 0,05 mol/l téi nong d6 1000
U/ml. Phan phéi dung dich nay vao
céc dng eppendorf va bao quan ¢ nhiét
d¢ -20 °C. Dung dich dugc pha loéng
50 lan bang dém borate 0,05 mol/l
trude khi sir dung.
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— Dung dich acetic acid 1 mol/l: Hoa tan
60,1 g acetic acid (CH3COOH) trong
nuéc cat 2 1an va thém nude cat 2 1an
vira da 1000 ml.

— Dung dich d@ém acetat 1 mol/l (pH
6.0): Hoa tan 129,6 g dém acetat
(CH3COONa.3H;0) trong nudc cit 2
lan . Thém tiép 47,6 ml acetic acid 1
mol/l va thém nudc cit 2 1an vira da
1000 ml.

— Dung dich triton X-100 nong do 10 %:
Hoa tan 10 g triton X-100 vao nudc

2.3. Thiét bj va dung cu
— May quang phé hap thy phan ta (UV-
VIS) 1240 héng Shimazu (Nhat Ban)
— Céan phéan tich ME 204T/00, may do
pH Seven Excellence cua héng
Mettler Toledo (Thuy Dién), may siéu
am S120H cua hdng Elma (btc), may
lic vortex VM-10 cua hang Daihan
2.4. Quy trinh phan tich
Quy trinh xtr ly mau dugc tham khao
theo quy trinh cua Hiép hoi Nattokinase
Nhat Ban (Japan Nattokinase
Association, JINKA) [4] nhu sau: Céan 0,1
— 0,2g mau da dong nhat vao ong ly tam
15 ml. Hoa tan mau bang 10ml dung dich
pha lodng mau. Lac déu bang may lic
ngang ¢ toc do 100 vong/phdt trong 10
phut va ly tam véi tée ¢o 5000 vong/phut
trong 10 phat dé thu dugc dung dich mau
thir. Mau thir va mau trang duoc thém tiép
1,4 ml sodium borate buffer 50 mM va
0,4 ml dung dich fibrinogen. Pat trén bép
céch thity & 37 °C trong 5 phat. Thém tiép
0,1 ml dung dich thrombin, lic déu. Sau
10 phat, dung pipet thém 0,1 ml dung
dich mau thir, lac déu trong 5 gidy va dat
& bép cach thiy ¢ 37 °C. Sau 20 pht va
40 phdt, tinh tir thoi diém phan ang, tron
déu trong 5 gidy. Sau 60 phut, dung pipet
them 0,2 ml dung dich acid
trichloroacetic dé ding phan wng, tron

cat 2 lan va thém nudc cat 2 lan vira
da 100 ml.

— Dung dich pha lodng mau: Hoa tan
0,334 g CaS04.2H>0 va 0,585 g NaCl
trong nudc cat. Thém 2 ml dém acetat
1 mol/l (pH 6.0) va 0,5 ml dung dich
triton X-100 10%, thém nuéc cat 2 an
vira da 1000 ml. Dung dich bao quan
& nhiét @6 phong va st dung trong 15
ngay.

(Han Quéc), may ly tm 3R cua héng
Hettich (btc).

— Céc loai dung cuy thong thuong khac
cua phong thi nghiém nhu: binh dinh
muc, binh tam giac, pipet tu dong,
cuvet thuy tinh, éng ly tm 50ml...

déu va dat trong bép cach thuy & 37 °C
trong 20 phut. Ly tam dich chiét & 15000
vong/phdt trong 5 phat. Chuyén 1 ml
dung dich phia trén vao cuvet va do do
hap thu ¢ budc song 275 nm.

Hoat luc cua enzyme Nattokinase
dugc tinh todn theo céng thirc sau:

Hoat luc enzym (FU/g) =

(Ar—Ao) xVxd
0,01xTx0,1xm

Trong dé: Ao: @6 hap thu ciia mau thir
trang, As: do hap thu caa mau tht, V: thé
tich cuia dich chiét hoa tan mau (ml), d: do
pha lodng mau thir (néu co), m: khéi
lugng mau thi (g).

Mot don vi (1 FU) enzyme
Nattokinase dugc dinh nghia 1a sb luong
enzym phén giai soi fibrin ma lam tang su
hap thu cua dich thuy phan ¢ buéc song
275 nm bang 0,01 trong thoi gian mot
phut dudi cac diéu kién phan tng.
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2.5. T6i wu hoa diéu kién chiét tach
- T6i wu hod pH ciia dém borate.

Chuan bi cac dung dich dém borate
0,05 M ¢ céac gia tri pH 5,5; 7,0; 8,0; 10.
Tién hanh cac budc theo quy trinh phan
tich & muc 2.3 véi diéu kién ¢ dinh thoi
gian phan ng trong 60 phut va nhiét do
phan ung 1a 40 °C. Két qua duoc biéu thi
bang biéu do thé hién méi twong quan
gitra gia tri pH va hoat luc enzyme tinh
toan duoc. Gié tri pH duoc chon khi ma
hoat lyc enzyme xac dinh duoc la cao
nhat.

- T6i wu hod thoi gian phan ng.

Tién hanh khao sat cac thoi gian phan
g sau 40, 50, 60, 70 va 80 phut véi diéu
kién c6 dinh gia tri pH cua dung dich dém

pH la 8,5 va nhiét @6 phan ang la 40 °C.
Két qua biéu thi bang biéu do thé hién méi
twong quan gitra cac thoi gian phan tng
va hoat luc enzym tinh toan duoc. Gia tri
thoi gian dugc chon khi ma hoat luc
enzym xac dinh duoc |1 cao nhit.

- T6i wu hod nhiét dg phan img.

Tién hanh khao sat cac diém nhiét do
phan ung 1a 35, 37, 40 va 45 °C voi diéu
kién c6 dinh gia tri pH cua dung dich dém
pH la 8,5 va thoi gian phan tng la 60
phat. Két qua biéu thi bang biéu do thé
hién mbi tuong quan giita cac nhiét do
phan tng va hoat lyc enzym tinh toan
duoc. Gia tri nhiét dé6 duoc chon khi ma
hoat lrc enzym xéac dinh duoc la cao nhét.

2.6. Xac nhan gia tri sir dung ctia phwong phap

Cac thdng s6 xac nhan gié tri str dung
cia phuong phap thuc hién theo hudng
dan caa AOAC 2016 [6] bao gom:

- Gidi han phét hién (LOD) va gidi
han dinh lwong (LOQ): Tién hanh phan
tich mau (mau thir ¢6 ham luong thap c6
Xudt hién tin hiéu cua chat phan tich. Phan
tich mau 10 lan song song, tinh d6 léch
chuan. D6 léch chuan nay phai khéc 0.
Gia tri LOD va LOQ duogc tinh toan theo
cong thuc sau: LOD =X, + 3SD, va LOQ
= Xo + 10SD,, Vi SD tinh toan theo cong
thac sau:

o [T

n-1

Trong do: xo la ham lugng trung binh
cua chat phan tich c6 trong mau thtr, SDo
la d6 léch chuan cua mau trang

- Do chum: Thé hién qua viéc danh
gia do lap lai va d6 tai lap noi bo thuc hién

& 3 mac nong do khac nhau (mdi muc
thuc hién Iap lai 7 1an). Tinh do léch
chuan SD va d6 léch chuan tuwong dbi
RSD hay hé sé bién thién CV theo céc
cong thuc sau:

a3l

n-1

SD=

RSD% =CV% = 2 x 100
X

Trong d6: SD 1a d6 léch chuan, n: sé
lan tién hanh thi nghiém, xi: gia tri tinh
dugc cua lan thir nghiém the i, x: gia tri
trung binh cua céc lan thi nghiém,
RSD%: d¢ léch chuan twong d6i, CV%:
hé sb bién thién

Do lap lai duoc thuc hién bai 1 kiém
nghiém vién va d6 tai lap noi bo duogc
thuc hién boi 2 kiém nghiém vién khéc
nhau.
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2.7. Phan tich mau thuc té

Quy trinh phan tich sau khi duoc téi uu
hoa va xac nhan gia tri str dung ctia phuong
phap s& duoc tng dung dé xac dinh hoat luc
enzyme Nattokinase trong 10 mau thuc pham
bao vé suc khoé dugc mua trén thi truong Ha
2.8. Phan tich sé liéu

St dung phan mém di kem theo thiét
bi~UV-VIS de thu du;_rc do hap thu cua
mau. Su dung phan mém Microsoft Excel
dé tinh ti 1€ thu hoi, do léch chuan, tinh

I1l. KET QUA

Noi. Mi mau duoc do 1ap lai 3 1an, két qua
trung binh duoc so sénh vai gié tri cong bd
trén nhan san pham dé budc dau danh gia
chét lwong caa san pham.

toan hoat luc enzym Nattokinase trong
céc mau thir. Két qua céc thdng s6 tham
dinh phuong phap duogc danh gia dua theo
tiéu chuan AOAC 2016 [6].

3.1. Két qua toi wu hoa diéu kién chiét tach
3.1.1. Két qud téi wu hod pH ciia dém borate
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Hinh 1: Hoat lwe Nattokinase (FU gl pho thde vao

Trong nghién cau nay, gia tri pH cua
dung dich dém borate tir 5,5 dén 10 dugc
chon dé téi wu hoa pH, thoi gian phan tng
¢ dinh 1a 60 phat ¢ nhiét do 37 °C, két
qua thé hién & Hinh 1. Hoat lyc cua
Nattokinase ting khi ting pH tir 5,5 dén

giatri pf

8,5 nhung giam khi tang pH dén 10,0.
Hoat luc cta Nattokinase dat gia tri cao
nhét tai pH 8,5. Theo két qua nay, pH 8,5
1a gia tri pH téi wu dé tién hanh thuc hién
c4c ndi dung tiép theo.

3.1.2. Két qud téi wu hod thei gian phdn ring
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Trong nghién ciu nay, thoi gian phan
g duoc khao sat tir 40 ¢én 80 phat bang
cach do hoat lyc enzym sau khi u dung
dich enzym trong dém borate pH 8,5 va
nhiét do phan tng la 37 °C, két qua thé
hién & Hinh 2. Hoat luc cua Nattokinase

tang khi tang thoi gian u tr 40 dén 80
phut. Tuy nhién, hoat tinh nattokinae tai
cac gia tri 60,70,80 phut khéng co su
khéc. Vi vay dé giam thoi gian cua thi
nghiém, ching ta chon 60 phdat la thoi
gian phan ung téi vu ciia phuong phap.

3.1.3. Két qud téi wu hod nhigt dé phan ing

_E T 'ﬁﬁﬂﬁ

) 6277 G124

w
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-] 548.4
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E S00,0
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; Nhiét di (*C)
= 4000
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Hinh 3: Hoar lwe Nattokinase (FU g) phi thiude vae

Trong nghién ctu nay, nhiét do phan
mg duoc khao sét tir 35 dén 45 °C bang
cach do hoat lyc enzym sau khi u dung
dich enzym trong 60 phat cua dung dich
dém borate pH 8,5, két qua thé hién ¢
Hinh 3. Hoat luc cua Nattokinase tang khi

.lr.l'I.Fr_-_".’ z?fi

tang nhiét do tur 35 C° 1én 37 C° va giam
khi tiép tuc ting 1én dén 45 C°. Tur két qua
khao sat thi 37 C° Ia nhiét d¢ ti wu cho
phuong phap xac dinh hoat lyc cua
Nattokinase

3.2. Két qua xac nhan gia tri sir dung ciia phwong phap
3.2.1. Gidi hgn phét hién (LOD) va gidi han dinh lwong (LOQ) Ciia phwong phdp.
Béng 1. Gigi hgn phat hién va gidi han dinh liwong Ciia phirong phdp

Mau sb Hoat luc Nattokinase Mausd  Hoat luc Nattokinase
(FU/g) (FU/9)

Mau 1 27,7 Mau 6 28,3

Mau 2 25,5 Mau 7 27,5

Mau 3 30,1 Mau 8 26,9

Mau 4 28,5 Mau 9 29,5

Mau 5 29,3 Mau 10 305

Téng 10 mau: Trung binh= 28,4; SD=1,5;
LOD (FU/g) =4,4; LOQ (FU/g)=14,8; R=5,2

Gidi han phéat hién (LOD) va gigi han
dinh lugng (LOQ) cua phuong phap xac dinh
hoat lyc enzyme Nattokinsae duoc mo ta &
Bang 1. Trong nghién cuau nay, ching toi

chon mau cé cdng bd hoat luc enzym
Nattokinase thip (khoang 30 FU/g) dé tién
hanh céc thi nghiém xac dinh LOD va LOQ.
Két qua bang 1 cho thay, gi& tri R = 5,2 nam
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trong khoang tir 4 dén 10, do vay két qua xac
dinh LOD va LOQ ctia phuong phap dat do
chinh xac va tin cay cao.

3.2.2. By chum cia phwong phdp

Bang 2. B¢ lap lgi va do téi lap néi bg cua phuong phap

Mtc ndng do Do l3p lai Do tai 13p noi bo
RSD: (%) RSDR (%)

Tai mutic ndng d6 100 (FU/g) 1,9 2,9

Tai mtc ndng d6 1000 (FU/g) 3,7 5,4

Tai mic ndng d6 2000 (FU/Q) 2,7 3,6

Do chum dugce danh gia thong qua do lap
lai va do tai 1ap noi bo. Dé xac dinh d6 Iap lai
va do tai 1ap noi bo caa phuong phép, tién
hanh danh gia & 3 mic néng do thuong gap
trong mau thir [a 100 (FU/g); 1000 (FU/g) va
2000 (FU/g), két qua thé hién ¢ Bang 2. O 3

3.3. Phan tich mau thuc té

muc ndng do (thap, trung binh, cao) gia tri
RSDr d6 lap lai nam trong khoang tir 1,9 dén
3,7 %, va RSDr d6 tai lap noi bo trong
khoang tir 2,9 dén 5,4 %. Déi chiéu véi quy
dinh cia AOAC thi két qua nghién cau caa
chling t6i nam trong giGi han cho phép [6].

Bang 3. Két qud xdc dinh hogt lec enzyme Nattokinase trong 10 mau thzec pham bdo vé siic

khoé
M4 s6 mau  Két qua hoat lec Gia tri Nattokinase ~ Chénh léch so véi
Nattokinase (FU/vién)  trén nhadn (FU/vién) nhan san pham (%)

M1 (n=3) 1858,5 2000 7,1

M2 (n=3) 930,8 1000 6,9

M3 (n=3) 2213,6 2400 7,8

M4 (n=3) 911,3 1000 8,9

M5 (n=3) 623,3 668 6,7

M6 (n=3) 91,2 100 8,8

M7 (n=3) 28,9 30 3,8

M8 (n=3) 161,9 200 19,0

M9 (n=3) 230,9 300 23,0

M10 (n=3) 7235 800 9,6

Quy trinh sau khi thim dinh duoc g
dung dé xac dinh hoat lyc enzyme
Nattokinase trong 10 mau thuc pham bao vé
sirc khoé thu thap trén thi tredng Ha Noi gdm
5 mau nhap khau (ki hiéu tir M1 dén M5) va
5 mau san Xuét trong nudc (ki hiéu tir M6 dén
M10). T4t ca cac mau déu cd cong bé gia tri

hoat luc enzyme Nattokinase trén nhan san
pham. Két qua thé hién & Bang 3. Két qua
phén tich tai phong thi nghiém duogc so
sanh véi gia tri cong bd trén nhén dé danh
gia % chénh léch gitra 2 gia tri. Két qua
phan tich 10 mau ¢ bang 4.8 cho thiy c6
8/10 mau c6 chénh léch giita két qua phan
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tich tai PTN véi cong bd trén nhan san
pham dudi 10% trong d6 c6 5/5 mau nhap
khau va 3/5 mau san xuat trong nudc. Hai

IV. BAN LUAN

Tham dinh phuong phap la sy khang
dinh bang viéc kiém tra va cung cap bang
chung khach quan ching minh ring
phuong phap dé dap ung dugc cac yéu
cau dit ra. Két qua cua tham dinh phuong
phép c6 thé duoc sir dung dé danh gia chat
lugng, d¢ tin cdy cia két qua phan tich.
Tham dinh phuong phép phan tich la mot
phan khong thé thiéu néu muén cd mot
két qua phan tich dang tin cay. Theo yéu
cau cua ISO/IEC 17025, truéc khi ap
dung mot phuong phap phén tich can c6
cac chiing minh rang phuong phap do dap
g yéu cau dit ra, tirc 13 phuong phap
phai duoc tham dinh. Y&u cau nay khéng
chi cho cac phuong phap ndi bo ma con
chan cho cac phuong phap tiéu chuan. Do
vay Viéc xay dung va tham dinh phuong
phap xac dinh hoat Ilyc enzym
Nattokinase trong nghién ctiu nay 1 can
thiét dé dam bao do tin cay va chinh xéac
cuia cac két qua phan tich [7].

Nattokinase la mot protease serine
kiém, hoat dong ciing nhu d6 on dinh cia
enzyme nay phu thudc vao cac yéu té nhur
nhiét 4o, pH va ion kim loai [8]. Vi vay
viéc danh gia cac yéu té nay la can thiét
dé lva chon duoc céac thong sb tdi wu dé
c6 thé danh gia chinh x4c gia trj hoat luc
ciia enzyme nay trong cac mau phan tich.

Mot s6 nghién cau chi ra rang
Nattokinase 6n dinh trong pham vi nhiét
d6 tir 30 dén 55 °C, nhiét do tdi uu trong
khoang 37 dén 45 °C tuy diéu kién nghién
ctru. Hoat tinh enzyme c6 thé giam khi
nhiét d6 dudi nhiét do t6i wu do toc do va
cham gitra enzym - co chét thap, con trén
nhiét d6 t6i wu thi hoat tinh enzyme ciing
giam do ciu tric bac cao bét dau bién tinh
[8]. Trong pham vi nghién ctru nay, ching

MAu san Xuit trong nudc con lai co két
qua chénh léch 1a 19 % va 23 %.

t61 da tién hanh khao sat tai cac diém nhiét
d6 35, 37, 40 va 45 °C dé chon duoc nhiét
d6 tbi uru phu hop vai nghién ctu nay. Két
qua nghién ctu cta ching t6i cho thay
hoat luc enzyme Nattokinase tang khi
tang nhiét do tir 35 C° 18n 37 C° va giam
khi tiép tuc ting 1én dén 45 C°. Tur két qua
nay thi 37 C° I1a nhiét d6 t6i wu cho
phuong phap xac dinh hoat lyc cua
Nattokinase, két qua nay ciing tuong
déng voi phuong phap Amano [9]. Mot
s6 nghién ciu khac cong bd nhiét do tdi
wu cao hon so voi két qua cia nghién cau
nay, nhu nhiét do téi uu 1a 40 °C trong
nghién ctru cia Nguyén Thi Diéu Thu va
cong su [10], hay 55 °C nhu két qua
nghién cau cta Nguyen Thi Thuy Ngan
va cong su [11].

Enzyme Nattokinase ¢ dang chat ran
mau vang nhat, tan tét trong nudc. Diém
dang dién ciia enzyme 12 8,6 + 0,3 va on
dinh hon trong moéi trudng kiém pH 7 —
12. Bic biét, diém hoat dong 6n dinh nhat
cua enzyme Nattokinase 1a pH 7 — 9, khi
pH <5, protein enzyme dé bj bién tinh va
bat hoat [8]. Trong nghién ciru nay ching
t6i da tién hanh khao sat 4 diém gia tri pH
la5,5; 7; 8,5 va 10 va két qua cho thay pH
8,5 la gia tri pH téi wu (hinh 1). Két qua
nay cling twong tu nhu cac nghién ctru da
cong bé trude day [10] [11]. Viéc ti wu
dugc pH va nhiét do c6 thé hiru ich gidp
cac nha san xuat thuyc pham dé lya chon
c4c thanh phan va diéu kién ché bién phu
hop nhu chon mét hé thong dém phu hop
dé duy tri gia tri pH cuaa thuc pham trong
pham vi 6n dinh cua Nattokinase hoic
thém mot tac nhan bao vé dé cai thién kha
nang chiu nhiét. Trong qua trinh ché bién
va bao quan thuc pham chira Nattokinase,
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can tranh nhiét d6 cao, méi trudng acid
hoic kiém dé dam bao tinh 6n dinh cua
Nattokinase [8].

Sau khi tdi wu hoa cac diéu kién chiét
tdch enzyme Nattokinase, nghién cau da
tién hanh xac nhan gia tri s dung cua
phuong phap theo yéu cau cua ISO/IEC
17025, cé4c thdng s6 gom gigi han phat
hién, giai han dinh Iugng, d6 lap lai va do
tai 1ap noi bo cua phuong phap. Két qua
& bang 1 cho thiy, phwong phap c6 do
nhay thip (LOD la 4,4 FU/g) va hé s
bién thién (RSD%) cua do lap lai, do tai
Iap ndi bo cua phuong phap <5,4 %,
tuong doéng voi két qua nghién cau cua
Nguyén Thi Diéu Thu va cong su [10].
Piém han ché trong nghién ctu nay 1a
khong thuc hién duoc danh gia do diung
ciia phuong phap do khong tim kiém
dugc cadc mau vat liéu chuan (QC hoac
CRM).

V. KET LUAN

Trong nghién ctu nay, phuong phap
xac dinh hoat luc enzyme Nattokinase
trong thuc pham bao vé stc khoé bang
quang pho hap thy phan tir (UV-VIS) da
duoc ti wu hoa mot sé yéu td anh huong
gom gia tri pH cua dung dich dém borate,
nhiét do va thoi gian phan ng ciing nhu
Xac nhan gia tri sir dung cua phuwong phap
gom giéi han phat hién, gisi han dinh
luong, do lap lai va do tai lap noi bo, két
qua cho thdy phuong phéap c6 do nhay tot
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