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NGHIEN CUU BO SUNG PROTEASE TU BACILLUS SUBTILIS
VAO QUA TRINH TU PHAN CUA TRUN QUE PE NANG CAO
HIEU QUA THU NHAN PAM HOA TAN

Tréin Ngoc Hung, Vii Thi Linh, Nguyén Trudng Nam,
Lé Vin Tai, Huynh Thi Kim Trang, Lé Thi Anh Trdc

Truong Pai hoc Thi Dau Mét

TOM TAT

Trin qué cé ham heong dam cao, ddy di cac amino acid thiét yéu. Ching duwoc iing
dung trong nhiéu linh viec khédc nhau nhw trong trot, chdn nudi va nuéi trong thuy san. Tuy
nhién, viéc sir dung trin toi gdy ra nhiéu tré ngai cho Viée thwong mai héa ciing nhir qud
trinh si dung. Trong mét nghién cizu nham nang cao kha ndng thu nhan dich dam hoa tan
tir trlin qué, chiing téi dd bé sung vao qua trinh tyr phan cia trin qué enzyme protease tir Vi
khudn Bacillus subtilis. Hi¢u sudt thu nhdn dam hoa tan trong dich trun cao nhdt khi bé
sung protease véi hoat do 2.5 UI/100ml dich ty phan, thizy phan ¢ 35°C trong thoi gian 8
gio, dat 81.96%, ting 12.13 % so vdi khi khong c6 bé sung protease. Két qua dé tai sé gilp
cho qué trinh san xudt ché pham dich trun qué dat hiéu qud cao hon.

Tir khoa: tran qué, ti phan, bé sung, enzyme protease,
hiéu sudt, thu nhédn, dgm hoa tan

1. DAT VAN DE

Trun qué (Peryonyx excavatus) c6 ham
luong protein rat cao, chiém dén 68 - 70%
vat chat khd, lipid 7-8%, hydratcarbon 12-
14% va tro 11-12%P%8. Do ¢6 ham luong
dam cao va chira day du cac acid amin thiét
yéu nén trin qué duoc xem la ngudn dinh
dudng b sung quy gié cho gia stc, gia cam
va tom. Viéc b sung trin qué vao khau phan
an cua ga s€ giup kich thich thém &n, ting
trong nhanh, rat ngan duoc thoi gian
nudit™**, Cac két qua twong tu ciing thu
duoc khi bo sung vao khau phan an cua cac
loai gia sic khac nhu heo, bo...B% Péi véi
t6m, dac biét & giai doan au tring, trin qué tu
phan dwoc xem 13 loai thirc n chat luong
cao, gilp tdm phét trién nhanh va tang sirc dé
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khang™®. O linh vuc trdng trot, dich trin qué
duoc str dung nhu thanh phan chinh cia phan
bon 14, gilp cdy trong sinh truong va phat
trién t6t?. Pam trin qué con duoc sir dung
trong cac moi truong nudi cy vi sinh vat, cac
loai nim duoc lieu quy hiémP. Tuy nhién,
viéc str dung trin qué tuoi khong chi gay kho
khin trong qua trinh bao quan, van chuyén
ma con gap nhiéu tré ngai trong qué trinh sir
dung. Do do, trin qué thuong duoc say kho
thanh dang bot hoac thuy phén thanh dang
dich dam hoa tan.

Tran qué 1a dbi tuwong c6 kha nang tu
phé&n, nhung qua trinh ty phan nho hé
protease noi tai thuong kéo dai, mui hdi kho
chiu va hiéu suat khong cao'. Trong khi do,
hé enzyme protease tir Bacillus subtilis co
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kha nang thuy phan duoc nhiéu loai protein
khéc nhau, hoat dong tét trong giGi han
nhiét d6 va pH rong. B6 sung protease vao
dich tu phan tran qué c6 thé rat ngian dugc
thoi gian ty phan va gia tang ham luong
dam trong dich ty phan. Do d6, ching t6i
thuc hién @& tai: Nghién cau bd sung
protease tur Bacillus subtilis vao qué trinh ty
phan cua trin qué (Peryonyx excavatus) dé
nang cao hiéu qua thu nhan dam hoa tan.
2. VAT LIEU, PHUONG PHAP NGHIEN CUU

2.1. Vat ligu

Trin qué tuoi dugc mua tai trai trin
qué & s6 1A, hém 29, duong Tran Tu Binh,
ap Tan Dinh, x4 Tan Thong Hoi, huyén Ca
Chi, TP. HCM.

2.2. Phwong phap nghién curu

— Thu nhgn enzyme protease

Nudi cdy chang Bacillus subtilis
(Truong Pai hoc Tha Dau Mot) trén moi
truong ban ran. Sau 72 gio, thu nhan va siy
kho canh truong ¢é chira enzyme protease.

Hoat d0 enzyme protease dugC Xac
dinh theo phuong phap Anson. Mgt don vi
hoat do (UI) dugc dinh nghia la luwong
enzyme can thiét dé thuy phan co chét tao
thanh 1 umol Tyrosine trong khoang thoi
gian 1 phat, ¢ 35.5°C, pH 7.6

— Tur phan trin quét®

Tran qué dong lanh duoc ra dong, xay
nhuyén. Can 100g trin cho vao cac binh
tam giac 250ml, thém 50g nudc. U & 55°C,
lic vai tbe do 120 vong/ phlt trong 24 gio.

— Thay phan trin qué c6 bé sung
protease

Tran Ngoc Hung, Vii Thi Linh...

Trun qué sau thoi gian tu phan duoc bd
sung enzyme protease vai cac hoat do thich
hop, gitt & nhiét do 40°C trong khoang thoi
gian 4 giod. Ly tam thu dich & téc do 5000
vong/phat, trong thoi gian 10 phat. Cac
mau dbi chiing st dung cung luong enzyme
nhu mau thi nghiém nhung ché pham
enzyme da duogc bt hoat bﬁng cach dun
cach thuy trong thoi gian 15 phut.

— Péanh gia két qua thi nghiém

Hiéu suat thu nhan dam hoa tan (H) =
(Ham luong nito tong 30 trong dich ly tam/

Ham lugng nito téng s trong trin chua tu
phan) x 100

AH: H mau thi nghiém — H miu doi
ching

Ham luong nito téng sé trong co thé
trun chua ty phan va trong dich ly tdm sau
khi thuy phan dugc xac dinh theo phuong

phap Kjeldalht™.

— X 1y sé liéu
~ Céc thi nghiém duoc tién hanh Iap lai 5
lan. X ly thong ké cac tham s6 SD, P-

value bang phan mém  Statgraphic
Centurion 15 ¢ do tin cay 95%.
3. KET QUA

3.1. Anh hwéng cia viée dao tron
trong qua trinh thiiy phan tran qué bing
protease

Dich trun qué sau khi tu phan 24 gio
duoc bo sung protease véi cac hoat do 1 va
5 UI/ 100 ml dich. Khao sat anh huong caa
viéc dao tron trong thoi gian 4 gio ¢ nhiét do
40°C. Két qua hiéu suat thu nhan dam hoa
tan duoc thé hién trong bang 1 va hinh 1.

Bdng 1: Anh hurong cia viéc dao trén 1én qua trinh thiy phan tran qué

Hoat do protease bd sung (Ul/100ml)

0 1 5
Dao tron 71.91 + 1,63 78.00 £ 0.91° 83.94 + 3.79°
Khong dao trén 70.68 + 2.86° 75.02 + 3.79° 81.34 +2.41"

CAc gia tri c6 céc chir cai khac nhau cho thdy si sai khdc ¢é y nghia ¢ dg tin cdy 95%
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O ca 3 nghiém thuec,
khéng bd sung, bo sung 1
hoac 5 Ul va dich tu phan
trun, viéc dao tron trong
qua trinh thay phan déu
cho hiéu suit thu nhan
dam hoa tan cao hon so
véi khi thuy phéan tinh.
Viéc lic dao sé giup cho
enzyme protease tiép xuc
tdt hon véi co chat, thic
day qua trinh phan cat cac
phan ti protein. Tuy
nhién, phan tich thong ké
cho thdy su khac biét nay
la khéng rd rang. Khi
thuy phan trun trén quy
moé san xuat, khdi lugng

3.2. Anh hwéng cia hoat dd protease
b6 sung Ién hiéu suat thu nhan dam hoa

tan

Trong diéu kién thiy phan tinh, ching
t6i b sung enzyme protease vao dich ty

Nghién cizu bé sung protease tir bacillus subtilis...

mdi mé thay phan 16n, viéc dao tron co thé s& dem lai hiéu qua
ré rang hon. Dé tiét kiém chi phi van hanh, ching toi tién
hanh céc thi nghiém tiép theo trong diéu kién thay phan tinh.

Hoat do pr otea sebd sung (UI/100ml dich)
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Biéu do 1: Anh huong cua viéce dao trén dén hiéu suat thu nhdn

dam hoa tan

phan tran qué vai cac hoat do: 2.5; 5.0; 7.5
va 10 Ul/ 100 ml dich tu phén. Gitt ¢ nhiét
d6 40°C, sau 4 gio, danh gia hiéu suét thu
nhan dam hoa tan. Két qua dwoc thé hién
trong bang 2 va hinh 2.
Bdng 2: Anh huong cua hoat dé protease bo sung 18n qud trinh thay phan trin qué

Hoat dd protease bd sung (UI/100ml)
0 2.5 5 7.5 10
Hiéu su4t thu nhan dam hoa tan (%) | 75.77 + 1.05%| 81.46 +0.70°| 82.95 +3.71°| 85.42 +2.43"| 84.43 +1.85"

Cac gid tri c6 cac chir cai khac nhau cho thay su sai khdc ¢ y nghia ¢ dé tin cdy 95%
phan lai c6 chiéu hudng giam, dat hiéu suat thu nhan
dam hoa tan 84.43%.

B6 sung protease
vao dich trin qué sau
khi tu phé&n 24 gio giup
cho viéc thu nhan dich
dam dat hiéu qua cao
hon. Hoat d0 protease
bo sung tang tir 2.5 dén
7.5 Ul gilp hiéu suat
thu nhan dam hoa tan
gia tang tuong ung tu
81.46% dén 85.42%.
Khi tiép tuc ting hoat
d6 protease b6 sung 1én
10 Ul, hiéu qua thuay
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Hoat do protease bo sung (UL/100ml dich)

Biéu do 2: Anh huong cia hogt dé protease bo sung dén hiéu suat
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thu nhdn dam hoa tan
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Tuy nhién, két qua phan tich thong ké
cho thay khong c6 sy khéc biét rd rang giira
cac nghiém thtc. B6 sung 2.5 Ul vao dich
tu phan tran qué sé gitp ting hiéu qua thu
dam hoa tan va tiét kiém duoc enzyme so
véi cac nghiém thuc khac. Do @6, ching toi
chon hoat d6 2.5 Ul bd sung vao dich tu
phan cho céc thi nghiém tiép theo.

Tran Ngoc Hung, Vii Thi Linh...

3.3. Anh hwéng caa nhiét dé thiy
phan Ién hiéu suit thu nhan dam hoa tan

B sung mot lwong enzyme protease ¢6
hoat d6 2.5 Ul vao 100 ml dich ty phén trun
qué. Nhiét do cua qua trinh thiy phan duoc
thay doi tir 30°C dén 55°C, mdi nghiém thirc
cach nhau 5°C. Sau 4 gio, danh gia hiéu suét
thu nhan dam hoa tan (bang 3 va hinh 3).

Bdng 3: Anh hurong cua nhiét dé thiy phdn d@én hiéu sudt thu nhdn dam hoa tan

Nhiét dé thay phan (°C)

30 35

40 45 50 55

Hiéu suat thu nhan

b
dam hoa tan (%) 79.85+ 2.63

7212 +2.19°

82

02+ 1.16°

74.9+0.88%°| 69.95+ 0.88*| 68.4+ 1.16

Céc gia trj c6 cac chir cai khac nhau cho thdy si sai khdc cé y nghia & dé tin cdy 95%

Nhiét d6 qua trinh
thuy phan c6 anh huong
I6n dén hoat dong xUc tac

nay khong khéc biét nhiéu so vai khi thay phan & 35°C. Do do,
dé tiét kiém ning lugng, chung toi chon nhiét do thity phan 35°C
dé tién hanh thi nghiém tiép theo.

cua enzyme protease. Khi .
tang nhiét do thay phéan tur ©

30°C dén 40°C, hiéu suit E 80
thu nhan dam hoa tan iy

cling tépg dan, dat gia tri ‘.E:% < 75 7
cao nhat la 82.02%. Khi S = 70
nhiét do thuy phan vuot s =
qua 40°C, kha ning xuc B 65
tAc cua protease giam dan. > 60
O 55°C, hiéu suat thu *

nhan dam hoa tan chi dat

68.4%. Mac du hiéu suat

30

82.02

35 40 45 50 55

Nhiét do thiy phan (¢C)

thu nhan dam dat cao nhat
tai 40°C, nhung két qua

3.4. Anh hwong cua thoi gian thuy
phén 1én hi¢u suit thu nhin dam hoa tan.
Trun qué sau thoi gian tu phan 24 gio,
bd sung enzyme protease vao mdi truong
véi cac diéu kién thiy phan da chon tir cac

Hinh 3: Biéu do dnh hweng cua nhiée dé d@én hiéu sudt thu

nhgn dam hoa tan
thi nghiém trudc. Sau cac khoang thoi gian
2 gio, 4 giv, 6 gio, 8 giv va 10 gio, danh
gia hiéu suat thu nhan dam hoa tan. Két qua
duoc thé hién trong bang 4 va biéu d6 4.

Bdng 4: Anh huong cua thoi gian dén hiéu suat thu nhdn dgm hoa tan

Thoi gian thay phan (gio)
2 4 6 8 10
Hiéu suét thu nhan dam hoa tan (%) 70.07 £ 4.04%| 72.55+0.93%| 76.51+1.82°| 81.96+1.26°| 83.94 +0.61°
Hle_fu suat thu nhan so v&i mau doi 0.24 279 6.68 12.13 14.11
chirng

CAc gia tri c6 céc chir cai khac nhau cho thdy sir sai khdc cé ¥ nghia & dé tin cdy 95%
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Hiéu suat thu nhan dam hoa tan ting
dan theo thoi gian thay phan. Hiéu suit thu
nhan dam sau 10 gio thay phan dat 83.94%,
tang khong dang ké so véi thoi diém 8 gio.
C6 thé sau thoi gian 8 gio, kha ning xuc tac
cua enzyme protease dung trong nghién
ctru giam dan, dan dén hiéu suét thu nhan

So véi két qua cong
b6 cua Phan Thi Bich

Nghién cizu bé sung protease tir bacillus subtilis...

dam hoa tan trong dich trun qué cé xu
huéng 6n dinh. Do nhiét do qua trinh thay
phan chi khoang 35°C, nén viéc kéo dai
thoi gian thay phan cé thé gay tap nhidm.
Do d6, chung t6i chon thoi gian 8 gio cho
qua trinh thuy phan tran qué.

Pay 1a co s& dé chdng t6i tién toi xay dung hoan chinh quy
trinh san xuat c&c san pham dich dam tur trin qué.

83.94
81.56
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Thei gian thiay phan (gi&)

Tré}m (2008) tu phan trun 90
qué thu dich dam hoa tan

Vi higu suit 46.296%; g s
nghién cuu cua Nguyén £ ~ 80
Thi Xuan Thanh (2009) =&

thu nhan dich dam voi ZE 7P
hieu suat thay phan E2E 70 -
76.3%" két qua nghién z -

cau cua ching i ¢d su i 6> 1
cai thi¢n dang ke, hiéu 60 -
suit thu nhan dam dat

81.96%, gia ting 12.13%

so véi truong hop khong Hinh 4:

bd sung enzyme protease.

4. KET LUAN

— Viéc bd sung enzyme protease vao
dich ty phan trin qué véi hoat d6 2.5 UI/ 100
ml dich trun, & nhiét do6 35°C trong thoi gian
8 gio gitp gia ting hiéu suat thu nhan dam
hoa tan va tiét kiém luong enzyme. Qua trinh
6 thé duogc tién hanh trong diéu kién thay
phan tinh. Hiéu suat thu nhan dam hoa tan
dat 81.96%, tang 12.13 % so véi truong hop
khéng bo sung protease.

Biéu do anh huong cua nhiét dg dén hiéu sudt thu nhdn

dam hoa tan
— Trong qua trinh nghién ciu ching téi
nhan thiy luwong ba tran qué van con
khoang 13-15%. Vi vay c6 thé nghién ctu
thém anh huong cua pH dich thay phéan
cling nhu bo sung cac loai enzyme khac
nhu chitinase, lipase... dé giam lugng ba
va nang cao hon nita chat luong cua dich

thay phan trin qué.

STUDY ON THE ADDITION OF PROTEASE FROM BACILLUS SUBTILIS
ON THE REDWORM AUTOLYSIS PROCESS TO IMPROVE THE RECEIVING
OF SOLUBLE PROTEIN
Tran Ngoc Hung, Vu Thi Linh, Nguyen Truong Nam,

Le Van Tai, Huynh Thi Kim Trang, Le Thi Anh Truc

ABSTRACT

The red worm contains a high content of protein, especially essential amino acid. They
are applied to many fields such as cultivation, raising and aquaculture. However, using fresh
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red worm causes much commercialize trouble. To improving the ability of receiving the

protein solution from the red worm, we added protease from Bacillus subtilis to the red worm

autolysis process. When the autolysis process added protease with the ratio of 2.5 U1/100 ml

protein solution, at 35°C, in 8 hours, the productivity of receiving of soluble protein gets

81.96 percent, increase 12.13% in comparision with the control sample. The result of study

will help improve the effect of protein solution production process from the red worm.
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