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ABSTRACT

Rice bran is one of large by-product from rice industry which consists of high content
of protein. In order to improve the value from this protein source, the study on the
hydrolysis of protein extracted from rice bran of rice variety IR 50404 using
enzymatic method was done. Firstly, to find out the optimal conditions for papain and
neutrase to hydrolize rice bran protein substrate, the experiment was set up with
substrate concentration (1.75-2.5%), enzyme concentration (50-150 U) and
hydrolyzing time (60-240 min). The hydrolytic protein solution was then spray dried
at 170°C used as culture medium for Bacillus subtilis (incubating for 72 hours,
sampling time 4 hours apart). The results showed that papain and neutrase were the
most effective hydrolysis at 2.5% and 2% of substrate content, 100 U and 125 U of
enzyme concentration in the same time of 180 minutes for hydrolysis efficiency was
20.97% and 14.66%, respectively. The results also showed that the hydrolytic
solution of rice bran protein by papain and neutrase had high nutritional properties
in case of using for Bacillus subtilis cultivation similar to commercial pepton (the
count of Bacillus subtilis: 1x10° cfu/mL and 8.6x107 cfu/mL, reaching the maximum
afier 24 hours of incubation). This research indicates that protein from rice bran by-
product could be used as a good value composition for cultivation of bacteria.
TOM TAT

Cdm gao la mét trong nhitng nguon phu pham tir céng nghiép ché bién gao véi
ham lwong protein cao. Pé ning cao gid iri cua nguon phu pham nay, nghién
cieu thuy phan protein tir cdm gao cia giong lia IR 50404 va thir nghiém trén
nuoi cdy vi sinh vat da duoc thuc hi¢n. Trudc tién, tién hanh nghién ciru xac
dinh cdc diéu kién t6i wu vé nong dé co chdt (1,75-2,5%), nong do enzyme sir
dung (50-150 U) va thoi gian thiy phan (60-240 phiit) khi sir dung papain va
neutrase trén co chdt protein dwoc chiét tach tiv cam ' gao. Sau do, dich thiy
phan duoc sdy phun & 170°C lam méi truong nudi cdy Bacillus subtilis (thoi
gian 1 72 gio, 4 gio- thu mau mét lan). Két qua nghién ciru cho thdy enzyme
papain va neutrase lan lwot ¢6 hoat dong thity phdn hiéu quad nhdt & nong dg
co chdt 2,5% va 2%, nong do enzyme sir dung 100 U va 125 U trong ciing thoi
gian 180 phiit cho hiéu sudt thity phdn dat 20,97% va 14,66%. Nghién ciru
ciing chi ra rang, dich thity phin protein cam gao bang enzyme papain va
neutrase déu cé dic tinh dinh dwong twong dwong pepton thuong mai khl dwroc
sit dung la méi truong nudi cdy vi khuan Bacillus subtilis (mdt s6 1x10°
(cfu/mL) va 8,6x107 (cfu/mL), ciing dat cuc dai sau 24 gio nuéi u). Protein tir
cam gao c6 thé sir dung nhuw thanh phan dinh dwéng cé gid tri cho vi khuan.

Trich dan: Nguyén Thi Lé Ngoc, Lé Nguyén Poan Duy va Nguyen Cong Ha, 2019. Nghién ctru thuy phan
protein cam gao bang enzyme sir dung trong nudi cay Bacillus subtilis. Tap chi Khoa hoc Truong
Pai hoc Can Tho. 55(S6 chuyén dé: Cong nghé Sinh hoc)(2): 267-275.
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1 GIOI THIEU

Lua (Oryza sativa L.), duge trong phd bién nhét
va c¢6 mat tai hon mot trim qudc gia, 13 lvong thuc
chinh cho hon mét nira dan s thé gisi. Cam gao 1a
mot trong nhitng dong san pham nhidu nhat dugc
san xuét trong nganh cong nghiép ché bién lta gao,
chiém 10-12% tong trong luong (Chiou er al.,
2013). Viét Nam la quoc gia c6 san lugng lta gao
xuat khau dimg hang dau thé giéi nén co ngudn phu
thai nong nghiép cam gao ddi ddo. Cam gao c6 ham
luong protein khoang 12-20% c6 thé st dung nhu
mot ngudn proteln tiém nang v6i chét lugng cao, gia
ré cho ngudn thuc phim méi (Saunders, 1990).
Protein cam gao duogc biét dén véi kha nang it gay
di (g c6 thé hiru ich trong cac khu phan thirc dn
cho tré so sinh va c6 tac dung chong ung thu
(Betschart et al., 1977, Kawamura and Muramoto,
1993 va Helm and Burks, 1996). Cam gao c6 chuira
mot lugng céc chét dinh dudng va cac hop chat co
hoat tinh sinh hoc, nhitng thanh phﬁn ¢6 hoat tinh
khang khuén, chdng ung thu, hoic cac hoat tinh ting
cuong suc khoe khac nhu: protein, chat xo va chat
hoa hoc co nguén géc thuc vat véi hoat tinh chéng
oxy héa manh, chéng tiéu dudng, chong viém da
dugc chirng minh & ca thir nghiém in vitro va in vivo
(Hamada, 1997; Choi et al., 2010; Islam et al., 2011;
Justo et al., 2013; Boonloh et al., 2014).

Céc san pham thuy phan protein cam gao 13 mot
ngudn gidu cac peptide c6 hoat tinh sinh hoc
(Boonla et al., 2015). Tuy nhién, cic nghién ctru vé
cac didu kién ciia enzyme sur dung ddi véi co chat
protein cam gao dé dat hiéu qua thity phan tt nhat
va anh hudng cta san pham thily phan 1én vi sinh
vét van chua dugc quan tdm. Trong s cac phuong
phép thiy phén protein, phuong phap hoa hoc (st
dung acid hoic kiém cao, ¢ nhiét do cao) cho thoi
gian thily phan nhanh nhung héu hét cac vitamin va
mdt sO acid amine bi pha huy, san phim c6 ham
lwong mudi dang ké, chi phi nang luong va thiét bi
cao do phai chiu nhiét va chéng acid dn mon, mirc
do doc hai cao va giy 6 nhiém moi truong, co thé
sinh ra doc té (Nguyén Duc Lugng va ctv, 2004).

Ngudn enzyme tir cac ché pham enzyme thuong
mai dd duoc sir dung dé thay thé cho céac tac nhan
héa hoc va hiéu suét téi da dat 70%, nhiéu loai
enzyme duoc két hop voi nhau dé ting hiéu suét
thiy phan nhu: protease, cellulase, amylase. Phuong
phap nay it 1am bién ddi acid amine, san phim an
toan va gia tri dinh dudng khong giam nhiéu. Mat
khac, phuong phap vi sinh (str dung vi sinh véat) cé
hiéu suat thuy phan thap, thoi gian thuy phan kéo
dai (thuong 3-6 thang). Vi vay, phuong phap
enzyme ma cu thé 12 enzyme papain va neutrase da
duoc lya chon. Papain cé ngu{‘)n géc tor thuc vat,
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thuy phan protein thanh cac polypeptide va cac acid
amine, n6 dong vai tro vira nhu endopeptidase vira
nhu exopeptidase. So v6i cac protease co ngudn gbc
dong vat va vi sinh vat khac thi papain ¢6 kha nang
thily phan sau hon; tinh dac hiéu co chét cua papain
rt rong. Neutrase 13 mot protease trung tinh thudc
vi khuan dwoc san xudt tir mot gidng vi khudn cé
chon loc Bacillus amyloliquefaciens, dugc dung dé
nang cao chét lugng san pham protein tir dong vat
va thuc vat; thuy phan protein trong qua trinh tinh
ché DNA tir té bao dong va thuc vat (Nguyén Duc
Luong va ctv, 2004).

Bén canh d6, san pham thuy phan s& duoc sir
dung dé 1am moéi truong thir nghiém cho su sinh
truong cua vi sinh vat. Trong cac vi sinh vat,
Bacillus subtilis duge chon dé tién hanh thi nghiém,
vi 1a vi sinh vat duoc st dung rong rai cho nguoi,
ddng vt ciing nhu trong xir Iy méi trudng, cho thiy
day 1a vi sinh vt an toan cho vi¢c san Xuét cling nhu
dung trong cong nghiép thuc pham (Denner and
Gillanders, 1996 va Barredo, 2005).

Nghién ctru nay dugc thuc hién nham xac dinh
céc diéu kién t6i wu cho hoat dong thuy phan cua
enzyme papain va neutrase khi co chat 1a protein
cam gao. Pong thoi, danh gia sy anh hudng cta dich
thuy phan protein cam gao bang hai enzyme nay 1én
qué trinh phat trién cta Bacillus subtilis.

2 VAT LIEU VA PHUONG PHAP
NGHIEN CUU

Cam gao cua gidng lta IR50404 dugc thu nhan
tr cong ty TNHH ché bién lwong thuc Trudng
Thang, huyén Thoéi Lai, thanh pho Can Tho.

Cac enzyme thuong mai papain va neutrase
(Trung Qudc); mdi truong dinh dudng peptone
thuong mai (Trung Qudc) va mdi truong nudi cay vi
sinh vat nutrient broth, trypticase soy broth, agar
(Ptc); enzyme o-amylase va glucoamylase
(Termamyl) dugc mua tir hang Novozyme. Cac hoa
chét con lai déu dat do tinh khiét dugc st dung cho
phan tich, dwoc cung cép béi cong ty Cemaco Viét
Nam chi nhanh Can Tho.

2.1 Thu nhén protein tir cim gao

Quaé trinh thu nhén protein cdm gao dugc thuc
hién qua 3 budc:

Loai dau cdm gao: cam gao duoc hoa trong dung
mdi n-hexan (w/v=1:3); dem lam lanh dén nhiét do
25°C khudy & 200 rpm trong 1 gio; ly tim lanh &
6000 rpm, 5°C trong thoi gian 5 phut; thu ba cam.
Sau d6 lap lai quy trinh mot 14n nita, thu b3 cam va
dé bay hoi dung mdi qua dém. Cam gao da tach béo
dugc xay, sang loc, dong goi va bao quan & 5°C dé
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sir dung cho thi nghiém (Wang ez al.,1999 va cai tién
theo diéu kién thi nghiém thyc t&).

Thu nhdn protein cam gao. cam gao da tach béo
duogc hoa tan trong nude cat (w/v=1:6) va diéu chinh
dén pH 10 bang NaOH 1 N, 1 lic & 200 rpm trong 3
gid; sau d6 chinh vé pH 7 bang HCI 1 N, b sung
enzyme a-amylase v6i ty 18 E/S (enzyme/co chat 1a
dich cam gao da tach béo) = 0,25%, u & nhiét do
90°C trong thoi gian 20 phut; hdn hop sau khi u
dugc ly tim (6000 rpm, 5 phut) dé thu dich trong;
dua dich trong sau ly tim vé pH 4 bang HCI 1 N dé
thu két tiia; ly tim rira tia bang nudc cat; mau dugc
1am kho bang khong khi lanh, dong goi va luu trit &
5°C (Nguyén Thi Mai Phuong va ctv, 2015 va cé
mdt s6 thay doi theo diéu kién thi nghiém).

Xéac dinh céc chi sb dinh dudng cua cam gao
trude va sau tach béo, protein cam gao:

- Do am: sir dung phuong phép sdy dén khoi
luong khong doi (AOAC 925.10, 2005).

— Protein tong sb: xac dinh bang phuong phap
Kjeldahl (AOAC 2001.11, 2005).

— Lipid: phuong phap Soxhlet (AOAC 945.16,
2005).

— Glucid téng: phan tich theo phwong phap
Lane-Eynon (AOAC 968.28-1969, 2000).

— Tro: phuong phap nung & nhiét do cao
(AOAC 923.03, 2005).

2.2 An,h hwéng ciia enzyme papain va
neutrase den hiéu qua thiiy phan protein cam
gao

Xdc dinh nong dé co chdt va thoi gian thiyy phdn
thich hop ciia enzyme: protein cam gao trong 10 mL
dung dich dém phosphate ¢ pH téi wu cua timg
enzyme (papain pH = 7,5; neutrase pH = 6,5) dung
dich co chat thay doi véi cac nong do 1,75%, 2,0%,
2,25% va 2,5%. Cac enzyme dugc u véi dung dich
dém phosphate c6 pH thich hop trong 30 phut &
nhiét d6 t6i uu cua enzyme s dung (papain
T=55°C; neutrase T=50°C, tiép theo cho 0,5 mL
(8,5 U/0,5 mL) dung dich enzyme vao dung dich co
chét. Tién hanh thuy phan theo thdi gian tir 60-360
phut trén timg enzyme & nhiét d6 tdi vu trong tmeg.
V6 hoat enzyme, két thiic qua trinh phan tng bing
5mL TCA 5%, 6n dinh dung dich trong 30 phut, sau
do6 demloc va léy dich loc do ham lugng tyrosin sinh
ra (Anson, 1938).

Xac dinh hoat tinh enzyme sw dung va thoi gian
thity phén hiéu qud: ndng do co chat toi wu cla timg
enzyme & thi nghiém trudc dugc sir dung trong thi
nghiém nay. Protein cdm gao dugc pha tron véi 10
ml dung dich dém phosphate ¢ pH t6i uu ciia timg
enzyme (papain pH = 7,5; neutrase pH = 6,5), nong
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do cac enzyme bd sung tuan tu 1a 50 U, 75 U, 100
U, 125 U va 150 U. Cac enzyme va mau dugc 0 véi
dung dich dém phosphate c¢6 pH va nhiét d6 thich
hop ddi véi ting enzyme trong thoi gian 30 phat,
sau d6 cho dung dich enzyme vao dung dich co chit,
thoi gian thay phan duoc xéac lap, khudy dao mau
trong subt qué trinh thuy phan dé cac enzyme hoat
dong tot hon. Cac binh miu dugc thiy phan theo
thoi gian tir 60-300 phit véi mdi enzyme & nhiét do
t6i wu twong tng. VO hoat enzyme, két thuc qua
trinh phan ung on dinh dung dich, loc va xac dinh
ham lugng tyrosin sinh ra (Anson, 1938).
2.3 Danh gia sw phat trién Bacillus subtilis

trén dich thiy phéan

Chuan bi ching vi khudn Bacillus subtilis: dia
thach chira ching vi khuén B. subtilis dugc nhan vé
tir Vién Nghién ciru va Phat trién Cong nghé Sinh
hoc (Truong Pai hoc Can Tho) va nudi tang sinh
trong moi truong TSB (Tryptic Soy Broth), U trén
may léc 200 rpm trong 24 gir & nhiét d6 phong (28-
30°C). Ly tam dich tang sinh véi téc d6 10.000 rpm
trong 5 phit & 5°C, tiép tuc ly tdm rira méi trudng
dinh dudng 3 1in bing nudc cit tiét trang. Pha vao
dng chtra sinh khéi 9 mL dung dich nuée mubi sinh
1y 0,85%, sau d6 dong nhét dé tao ngudn dung dich
vi khuan thuén.

Chudn bi méi truong thir nghiém: dich trich ly
protein cam gao, cac dich thuy phan duoc sdy phun
& 170°C, téc do bom 16 vong/phit. San pham bot
sdy phun dugc xic dinh ham lugng dam tong sd
(AOAC 2001.11, 2005) va ham lugng dam amin
(Nielsen et al., 2001).

Pdnh gid sw phdt trién B. subtilis trén dich thity
phan: Cho vao mdi binh mot lugng mdi truong thir
nghiém sao cho ham lugng dam hoa tan la nhu nhau
gitta cac nghiém thirc, sau d6 thém vao 27 mL nudce
ct, khudy déu dung dich va diéu chinh vé& pH = 7
(str dung dung dich NaOH 1 N va HCI 1 N) truéc
khi tiét tring ¢ nhiét do 121°C, 15 phut. Khi moi
truong da ngudi, tiép tuc chung vao 3 mL dich vi
khuan c6 mat s 1a 3x10° cfu/mL va chan miéng
binh bang nut bong khong thdm, dem 0 trén méy lic
v6i 150 rpm & nhiét d6 phong va tién hanh thu dich
mau theo thoi gian. Cac thao tac dugc thuc hién
trong ti ca‘iy vo trung, dung cu déu dugc khu trung.

Mat s6 vi khuan B. subtilis (cfu/mL) dugc xac
dinh bang phwong phap dém khuan lac (dém gian
tiep) (TCVN 4884:2005).

2.4 Phuwong phap thu nhén va xir 1y s6 liéu

Céc nghiém thuc dugc b tri ngau nhién véi ba
lan lap lai. Cac s liéu ghi nhan dwoc nhap va xir Iy
trén phan mém Microsoft Excel, Statgraphics
Centurion 15.1 va SAS 9.1.

269



Tap chi Khoa hoc Truong Pai hoc Can Tho

3 KET QUA VA THAO LUAN

Két qua phan tich mot sé thanh phan héa hoc
trong cam gao trudc va sau tach béo dugc trinh bay
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trong Bang 1 dé cho thiy tach béo cam gao 1a mot
budc can thiét trudce trich ly va thuy phan protein
cam gao.

Bing 1: Mt s6 thanh phin héa hgc co ban ciia cim gao va protein cam gao

Thanh phin (%)

Cam nguyén licu Cam gao tach béo

Co chit protein cam

Tro 12,16+0,96 13,16+0,36 17,050,265
Do 4m 11,2+0,44 15,06+0,08 40,95+0,702
Pam tbng s6 13,42+0,15 17,13+0,05 33,12+0,894
Lipid 25,01+0,39 1,58+0,23 1,73+0,108
Glucid tdng 40,55+0,6 55,45+0,63 5,79+0,741

Ghi chit: Cdc gid tri trung binh ciia 3 lan 1dp lai (tinh theo cdn ban khd)

Két qua thu duoc & bang 1 cho thiy cam cua
gidng lua TR50404 c6 ham lugng protein dat toi
13,42% cao hon trong nghién clru trén cam tor Ha
Tay (nay la Ha Noi) c6 ham lugng 12,7% (Nguyén
Thi Mai Phuong va ctv., 2015) va phu hop cac chi
s6 dinh dudng cua cam duoc phan tich tr mot sb
nghién ctru khac véi 12-22% chét béo, 11-17%
protein, 6-14% chat xo, d6 4m 10-15% va 8-17% tro
(Saunders, 1990; Hu et al., 1996; Xu,1998 va Chiou
etal., 2013)

Piéu kién thity phén protein cam gao thich hop
bang enzyme papain va neutrase

Tir phan mém SAS 9.1.3 Protable, x4c dinh duoc
Vinax, Km clia enzyme papain va neutrase dugc thé
hién & Bang 2 véi d tin cay R? lan luot 1a 0,998 va
0,997.

Bang 2: Cac thong sé dong hoc Vmax, Km ciia
enzyme papain va neutrase

Ghi chi: gPro la luong (gam) co chat protein trich ly tir
cdm gao; Viax: toc dp phan iing cuc dai; Kn: Hing s6
Michaelis Menten

Két qua tir Bang 2 cho thiy, hoat tinh xtic tac cta
neutrase trén co chat protein cam gao thip hon
papain (vi Ky, neutrase > K, papain) va nguoc lai.
Hing s6 toc d¢ phan tng (Kin) clia enzyme neutrase
thuy phan protein xuong heo dugc bao cao bdi
Pagan et al., 2013 & ti 1€ E/S (1,5 g/100 g) 1a 0,036
gPro, va K., clia enzyme neutrase trén co chét thit dé
cé tra 1a 0,241 gPro, diéu nay chimg to rang kha
nang thity phan ctia enzyme neutrase ddi vdi co chét
protein cam gao rat thip va thip hon ca trén co chét
protein xuong heo. Mot nghién ctru khac cho thay,
enzyme papain con dugc (g dung dé pha v& mang
té bao vi sinh vat trich ly chit béo (Horst et al.,
2012). Nhu vay, qua trinh khao sat dong hoc cua 2
enzyme cho thay, véi co chit protein cam gao thi ca
hai enzyme déu c6 kha ning thuy phan thap va
papain thuy phan hiéu qua hon neutrase.

E Thong 50 . ;
nzyme Vmax (MM tyrosin/phut) Km (gPro) Xac dinh nong do co chat va thoi gian thuy phan
Papain 1,826 0,845 thich hop cua enzyme papain va enzyme neutrase
Neutrase 1,651 1,371
0.5
045 A
= 04
72 035
Z% 03
5= 025
_'g E 0.2
= 0,15 =
& —%—1,75gPro
— 0.1 ! —@—2.0gPro
0,05 4 —%—2,25gPro
0 - T T T T T T T T T ) —h—2.5gPro
60 90 120 150 180 210 240 270 300 330 360

Thoi gian (phut)

Hinh 1: P thi thé hién sy thay d6i ham lwgng tyrosm theo thoi gian thiy phan ciia enzyme papain ¢
cac nong do co chit khac nhau
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Tir két qua Hinh 1 cho thdy, téc d6 phan tmg
thiy phan cua enzyme papain tang nhanh trong giai
doan dau. Theo thong ké, kiém dinh LSD vé anh
hudng ciia ndng do co chat (1,75; 2,0; 2,25 va 2,5%)
va thoi gian thuy phan (60; 90; 120; 180; 210 va 240
phut) d&én ham luong tyrosin sinh ra cho két qua gitra
cac nghiém thirc c6 sy khac biét c6 y nghia (p<0,05),
enzyme papain thily phan hiéu qua nhét & nong do

0.3

0.25

S
)

e
—

Ham lwong tyrosin sinh ra
(gTy1/100gPro)
(=]
9

0,05

0 - T T T T T

Tap 55, S6 chuyén dé: Cong nghé Sinh hoc (2019)(2): 267-275

co chat 2,5 gPro va thoi gian 240 phit véi ham
luong tyrosin sinh ra dat 0,434 gTyr/100 gPro.

Mot nghién ciru trén co chat thit dé c4 tra ciing
cho két qua thoi gian thity phan thich hop nhit & 240
phiit nhung ndéng d6 co chat tdi wu thap hon nhiéu
va ham luong tyrosin sinh ra cao hon gip 2 1an & cac
thoi diém phén tich dat 0,727 gTyr/100 gPro (Ta
Hung Cuodng, 2014).

—>%—1,75gPro
—@—2,0gPro
—%—2,25gPro
—&—2,5¢gPro

60 90 120 150

180 210 240 270 300 330 360

Thot gian (phut)

Hinh 2: P4 thi thé hién sw thay d6i ham lwong tyrosin theo thoi gian thuy phan cia enzyme neutrase ¢
cac nong do co chat khac nhau

Két qua thé hién qua Hinh 2 cho thiy ham luong
tyrosin sinh ra (gTyr/100 gPro) trong qua trinh thuy
phan bang enzyme neutrase ting déu theo thoi gian
tr 0+240 phat. Theo kiém dinh LSD vé sy anh
hudng ciia ndng d6 co chat (1,75; 2,0; 2,25 va 2,5%
) va thoi gian thily phan (60, 90, 120, 150, 180, 210,
240, 270, 300, 330 va 360 phat) d¢én ham luong
tyrosin sinh ra thi enzyme neutrase thuy phan hi¢u
quéa nhét & ndng do co cht 2% va thoi gian 240 phit
v6Oi ham lugng tyrosin sinh ra dat 0,241 gTyr/100
gPro thap hon so v&i nghién ctru trén co cht thit dé
ca tra la 0,358 gTyr/100 gPro (Ta Hung Cuong,
2014).

Tir céc két qua phén tich cho thiy & cac ndng do
co chit khac nhau thi ham lugng tyrosin sinh ra khac
nhau, lic dau khi ting ndng d6 co chat va thoi gian
thiy phan thi ham lugng tyrosin sinh ra cling tang
tuyén tinh, nhung khi nong do co chét cang cao thi
ham lugng tyrosin sinh ra theo thoi gian tang cang
cham dat dén giai doan on dinh va sau d6 c6 xu
huéng giam. Do & ndng do co chét cang cao, thi
ndng do cua dung dich cang cao, d6 nhét cao lam
cho d¢ linh dong cua enzyme cang giam, kha nang
gan két clia enzyme va co chét bi tc ché (Nguyén
buc Luong va ctv., 2004 va Ta Hung Cudng, 2014).

Toém lai, dya vao ham lugng tyrosin sinh ra
(gTyr/100 gPro) va K, cuia ca 2 enzyme, cho thay

mdi enzyme c6 ndng do co chit téi thich khac nhau,
thoi gian thily phan khac nhau trong diéu kién xéac
dinh. Trén co chat protein cAm gao enzyme papain
cho hiéu qua thiy phan tot hon neutrase voi ham
lugng tyrosin sinh ra 1a 0,434 cao hon 0,241
(gTyr/100 gPro). Két qua nghién ctru nay ciing
tuong ty voi mot bao cao su dung enzyme
flavourzyme ¢ diéu kién thay phan t6i vu sau 6 gio
cho ham lugng tyrosin sinh ra & co chit thit ca va
protein thit ca 1an lugt 12 0,39 va 0,40 gTyr/100 gPro
(Nilsang et al., 2005).

Xdc dinh nong dé enzyme va thoi gian thiyy phdn
protein cam gao bang enzyme papain va neutrase

Hiéu sudt thuy phan cta enzyme c6 thé duoc tinh
bang ham luong tyrosin tai thoi diém bat ky do
enzyme thuy phan sinh ra trén ham lugng tyrosin
thity phan hoan toan trong cting mot khoi lugng co
chat (Benjakul and Morrisey, 1997).

Ham lugng tyrosin tong dugc xac dinh bang
céch thity phan hoan toan 1 gPro bang acid HCI 6 N
& 100°C trong 36 gio (Xian et al., 2008) cho két qua
1a 3,282 gTyr/100gPro cao hon 2,335 gTyr/100gPro
trén co chat thit dé, phu phim c4 tra (Ta Hung
Cuong, 2015) va mdt nghién ctiru khac trén phu
pham c4 nude ngot 2,4 gTyr/100gPro (Ghaly ef al.,
2013).
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Hiéu suat thiy phan (%)

%))

—— 50 UI papain
—— 75 Ul papain
—@— 100 UI papain
- =% - 125 UI papain

— A — 150 UI papain

60 120 180

240 300

Thoi gian (phut)

Hinh 3: Hi¢u suit thily phin enzyme papain theo néng d9 enzyme va thoi gian

Hinh 3 cho thdy hiéu suét thity phan cua enzyme
papain ting dan theo thoi gian thity phén ¢ cac nong
do enzyme tur 50-100 U, dat hiéu sudt cao nhat &
ndng d6 100 U va khi tang ndng d6 1én dén 150 U
thi hiéu suat giam nhanh va thip hon ca 50 U tai thoi
diém 300 phit. Hiéu suit ting 1én kha cham chi vao
khoang 2,62% sau 120 phiit thiy phan, két qua nay
cling tuong tu v6i mot nghién ciru trén cing co chat
protein ddu nanh 1a 1,2% va 1,54% & 60 phut
(Ahmadifard, 2016). Biéu nay phu hop véi khao sat
dong hoc cua enzyme do papain ¢6 hing sb dong
hoc trén co chét protein cam gao 16n nén van toc
phan tmg chdm. Thoi gian thiy phan cang dai thi
hiéu suit thiy phan cang giam hay ham luong
tyrosin sinh ra tang cang cham, do cac san pham tao
thanh ngay cang nhiéu, nong d chat tan ting lén

16 -

qua cao lam giam d6 linh dong cla enzyme trong
mdi truong gy e cheé hoat ddng thuly phan cua
enzyme (Ta Hung Cuong, 2014).

Két quéa kiém dinh LSD v& anh hudng cua ndng
d6 enzyme (50, 75, 100, 125 va 150 U) va thoi gian
(60, 120, 180, 240 va 300 phat) dén hiéu suét thiy
phan ciia papain cho thiy & nong d6 enzyme 100 U
va thoi gian 180 phut c6 hiéu suit thuy phan cao
nhét dat 20,97%; hiéu suét thiy phan tang theo thoi
gian va cd su khac bi¢t y nghia (p<0,05) giita cac
nghiém thuc 60, 120 va 180 phut. Trén co chét la
protein cam gao enzyme papain cho hiéu suét thuy
phan thap hon nhiéu so v&i nghién ctru trén co chat
thit dé dat 41,803% (Ta Hung Cudng, 2014) va phu
phim cé tra v6i 46,32% & 240 phut (Lam Vin Ménh,
2016).

14
12
10

Hiéu suat thuy phén (%)

S N A~ O
1

—— 50 UI neutrase
—— 75 Ul neutrase
—@— 100 UI neutrase
- =% - 125 Ul neutrase

— & — 150 UI neutrase

60 120 180

Thoi gian (phut)

240 300

Hinh 4: Hi¢u suit thity phan enzyme neutrase theo ndng dd enzyme va thoi gian

Dua vao Hinh 4, hiéu suét thiy phan ctia enzyme
neutrase ting dan theo thodi gian thiy phan & cac
ndng do enzyme tir 50-125 U, dat hiéu sudt cao nhét
& nong do 125 U va hiéu suat giam nhanh gan bang
¢ 50 U tai thoi diém 300 phit khi ting nong do dén
150 U. Hiéu suét tang 1én kha cham chi vao khoang
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0,9% sau 120 phit diéu nay phu hop véi khao sat
dong hoc cua enzyme do neutrase c6 hang s6 dong
hoc trén co chat protein cam gao 16n va 16n hon ca
papain nén van téc phan (g chim va thap hon
papain. Két qua kiém dinh LSD vé anh huong ndng
d6 enzyme va thoi gian dén hiéu suat thuy phan cho
thiy ¢ nong do enzyme 125 U va thoi gian 180 phut
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neutrase co hiéu sut thiy phan cao nhat dat 14,66%.
Trén co chit 1 protein cd&m gao enzyme neutrase
cho hiéu suét thuy phan thip hon nhidu so v&i
nghién clru trén co chét thit d& & 240 phat dat
17,87% (Ta Hung Cuong, 2014) va cao hon trén co
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chat protein xwong heo 12,14% & thoi gian 120 phut
(Pagéan et al., 2013).

3.1 Danh gia sw phat trién ciia vi khuin
Bacillus subtilis trén dich thiy phan

Bang 3: Thanh phan dam tong va dam amin ciia cic mdi trwdmg thir nghiém

Mau

Protein tong (mg)

Pam amin tong (mgN/g)

Protein cam gao

Pam thily phan bang papain
DPam thily phan bing neutrase
Pepton

135+0,122 79+0,874
38,35+0,341 1096+0,665
44,18+0,354 952+0,773
50,05+0,356 703+0,552

Ghi chii: Cdc gid tri trung binh ciia 3 lan lap lai (tinh theo cdn ban khd)

—¥— Protein cam gao

—&— Dich thuy phan bing neutrase
—@— Dich thuy phan bang papain
—*— Peptone thuong mai

12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 76

Thoi gian (gi0)

Hinh 5: Sy thay ddi mat s6 ciia vi khuéin Bacillus subtilis trén cic méi tredng nudi ciy theo thoi gian

Theo két qua Hinh 5 va kiém dinh LSD cho thay
mat sd B. subtilis & cac modi truong nudi cdy 1a dam
peptone, dam thily phan bang papain va bang
neutrase thi khong khac biét c6 y nghia (p<0,05)
nhung déu khac biét c6 y nghia so vdi nghiém thic
protein cam gao. Su khac biét nay la do dam amin
trong protein cam 14 céc acid amine, con hau hét
trong san phim dam thuy phan va peptone 1a cac
peptide mach ngén anh huéng truc tiép dén kha nang
sir dung ctia vi khudn. Mat s vi khuan thtr nghiém
trén moéi trudng dam thity phan bang papain di dat
tdi gia tri cuyc dai khi két thuc giai doan U 24 gio
(1x10® (cfw/mL)). Bén canh d6, B. subtilis ting vot
¢ pha log, phat trién nhanh trong vong 24 gid dau
tién va can bang trong khoang 12 gio tiép theo, sau
36 gid thi mét so vi khuan bét dau giam manh va toc
dd cham dan. Vao cubi giai doan G 72 gio, mat $6
tbi da 1a 11,4x10° (cfu/mL).

Dbi v6i moi trudng nudi cdy dam thiy phan
bang neutrase duoc quan sat thdy mat sb ciing dat
cuc dai sau 24 gio (8,6 x107 (cfu/mL)), can bing
trong 8 gid tiép theo va giam dan dén 72 gio thi mat
s0 vao khoang 4,4x107 (cfu/mL).

O méi trudng protein cam gao c¢6 mat s6 vi
khuén ting kha déu va it, binh quan mdi 4 gio ting
khoang 2-3x10° cfu/mL va cao nhat khi & 40 gio
nudi cdy, 6n dinh dén 52 gio va suy giam con
2,3x107 (cfu/mL) & 72 gig. Téc d6 tang trudng cua
vi khuan twong d01 6n dinh va rd rét theo ting giai
doan khi nubi cay trong peptone thuorng mai, giai
doan log mét s6 tang nhanh (20 gi¢ dau tién), & pha
tiém phat thi ting dan déu va dat cuc dai 6 thoi diém
44 gio (7,8 x107 cfu/mL), duy tri mat s6 dén 56 gio,
sau d6 giam va dat 5,5 x107 (cfu/mL) vao cudi giai
doan. Két qua nay phu hop véi nghién ctru cia
Taskin and Kurbanoglu, 2007 trén bdt peptone 16ng
ga thuy phan (2,69), peptone tir ca (2,61), tryptone
peptone (2,37), va theo nghién clru cua Gerhardt,
1981 protease peptone (2,05) véi téc do ting sinh
khéi duge theo ddi bang cach do mat do quang hoc
tai 600 nm (ODgoo nm)

Mai trudong dam thiy phén bang papain cho mét
sO B. subtilis cao nhat gap gan 1,3 lan so voi moi
truong peptone & thoi dlem dat cyc dai, tuy nhién ¢
cubi giai doan thi mat sé giam xudng rat thap va thap
hon so v6i cac mdi trudng con lai. Tiép theo 1a m6i
truong dam thity phan bang neutrase c6 mét s6 cao
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thir hai 8,6 x107 (cfu/mL), thap hon papain khoang
1,6x10° (cfu/mL). Dgc biét, & 20 gid nudi cay dau
tién thi mat so gan bing vGi moi trudng peptone &
tat ca cac thoi diém thu mau, nhung 4 gio tiép theo
thi tang dat cuc dai va cao hon cd moéi truong
peptone. Trong tat ca cac nghiém thuc thi protein
cam gao c¢6 mat sb vi khuan thap nhét va sy sinh
truong cia vi khudn ciing kha cham sau 40 gio méi
dat dugc mat s6 4,7x107 (cfu/mL).

Két qua cho thay, moi truong dam thiy phan
bang papain c6 dic tinh dinh dudng cao khang dinh
kha nang co thé thay thé trong méi trudng nudi ciy
vi khuén 1a kha thi (dat cuc dai 1x10® (cfu/mL) sau
24 gio nudi cay). Dam thuy phan bang neutrase cho
két qua tuong tu vé mit dinh dudng nhung thip hon
s0 v6i san pham thity phan bang papain (dat cuc dai
8,6x107 (cfu/mL) sau 24 gid). Protein cdm gao ciing
¢6 gia tri dinh dudng tuy nhién khong cao bang cac
mdi truong dam thuy phan va peptone (sau 46 gio
dat 4,7x107 (cfu/mL)).

4 KET LUAN

Trén co chat protein cam gao, két qua nghién
ctru cho thay papain c6 hiéu qua thily phan tot hon
neutrase, & pH va nhiét do t6i wu enzyme papain
thity phan tot nhat & ndng do co chat 2,5%, nong do
enzyme str dung 100 U trong thoi gian 180 phut dat
hiéu sudt 20,97% va enzyme neutrase thily phan tot
nhét & néng dd co chét 2,0%, n6ng do enzyme st
dung 125 U trong thoi gian 180 phit dat hiéu suét
14,66%. Khi stt dung protein cam gao thuy phan boi
papain va neutrase cho thoi gian nudi cdy rat ngan
dang ké (mat sd 1x108 (cfu/mL) va 8,6x107
(cfu/mL), cung dat cuc dai chi sau 24 gi¢ nudi u),
mat do vi sinh vat cao hon 1,9 va 1,6 1an so v&i mdi
truong peptone thuong mai ¢ cing thoi diém 24 gio.
Tir d6 cho thiy viée sir dung san phim nay cho ¥
nghia cao, day la cac mdi truong coé dic tinh dinh
dudng cao khang dinh kha ning c6 thé thay thé cho
mdi trudng nudi cdy vi khuan 1a kha thi. Protein cam
gao ciing cO ¥ nghia vé mat gia tri dinh dudng tuy
khong cao bing cic méi trudng dam thuy phan va
peptone (dat cuc dai sau 46 gid v6i mat sb 4,7x107
cfu/mL).

LOI CAM TA

Pé tai nay duogc tai trg boi Dy 4n Naéng cap
Truong Pai hoc Can Tho VN14-P6 bang ngudn von
vay ODA tir chinh phu Nhat Ban. Chuong trinh
AlS.
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