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Toém tét - Keratin la protein kho hoa tan, chiém 90 — 95% trong
lvong I16ng vi gia cam. San phdm thuy phan I6ng vii gia cam co
nhiéu ng dung quan trong nhw lam thirc &n bd sung cho chan
nudi, san xuat phan bén. Trong nghién cru nay, ching tai tién hanh
phan 1ap mét sé chiing c6 kha nang phan hiy léng vii gia cdm va
xac dinh cac dac tinh sinh hoc cla ching thu dwoc. Két qua da
phan lap dwoc bdn chiing cé hiéu suét thiy phan cao (70-80%), c6
hoat tinh keratinase va protease cao. Nhiét do nudi cly téi wu la
350°C, thoi gian nudi cayla4 -ngay. Ham lwong protein hoa tan va
nito tong sb dwoc xac dinh nam trong khoang 1,2g/lva 0,2 g/l. T
két qua do co thé két luan ring, chling vi khuan ching t6i phan lap
duoc co hoat tinh cao, c6 thé st dung dé san xuét dich thiy phan
16ng vii gia cAm cé chét lwong tét, ¢6 tiém nang st dung cho nhiéu
muc dich khac nhau.

T khéa - keratin; keratinaza; 16ng vii gia cAm; proteaza, nito;
phan bén hiru co vi sinh

1. Pit van dé

Phé pham cua cong nghiép ché bién gia cam — 16ng vii
gia cam dugc tao ra mot luong l6n 1én dén hang ngan
tan/nam. Do l6ng vii gia cAm chtra ham luong protein rat
cao nén c6 thé tan dung lam ngudn bd sung protein cho
thirc an chan nu6i hodc lam phén bon cho cay trong[[1].
N guon I6ng Vil gia cam phé thai tir cAc trai chéan nuéi, noi
giét md gia cam dang dwoc tan dung dé san xuit bot Iong
vii gia cam bang cach thuy phan trong méi truong kidm &
nhiét d6 va ap suat cao. Viéc st dung phwong phap nay
khong chi tao ra san pham c6 chét luong thip, gia thanh
cao, pha huy mét sb acid amin ma con tiéu thu nhidu ning
lwong[2]. Sir dung cac ching vi khudn c6 hoat tinh
keratinase cao dé thuy phan 1ong vii gia cAm dang duogc
xem 1a hudng nghién ctiru méi rat dugc quan tim do c6
nhiéu wu diém hon, khéc phuc duoc nhitng han ché cua
phuong phap cil. Bén canh viéc tao ra nguon protein bd
sung vao thirc dn chin nuéi, xir Iy dugc ngudn rac kho phan
hiy gop phan lam giam tinh trang 6 nhiém méi truong thi
keratinase con c6 nhidu ung dung quan trong trong cong
nghiép[3]. Vi vay, viéc nghién ctu ve keratinase tr vi
khuén c6 y nghia thyc tién 16n.

Keratin 1a thanh phan chi yéu c6 trong 16ng vii gia cam
No 1a protein c6 cdu triic dang soi. Phan tir tao boi cac cau
nbi disulfua, lién két hydro va cac dau tuong tac ky nudc,
do d6 ma keratin c6 d6 bén co hoc cao. Keratin khong tan
trong nudc va khong bi phan huy boi cac protease thong
thuong nhu: trypsin, pepsin va papain. Nhung keratin <o
thé bi phan huy béi cac ching vi khudn xa khuan va nam
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95 % of poultry’s feathers. Hydrolyzed feather products have many
important applications such as providing food supplements for
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¢6 kha nang sinh tong hop keratinase[4, 5].

Keratinase [EC 3.4.99] 1a mot dang protease kiém rat
phé bién trong thé gidi vi sinh vat. Vi sinh vat sinh tong
hop keratinase c6 thé dugc tim thiy ¢ nhiéu noi va tir nhidu
ngudn khac nhau. Cho dén nay, keratinase dwoc nghién ciru
cht yéu c6 ngudn gbe tir vi khuan[6].

Trén thé giéi da c6 nhiéu nghién ctru va ing dung thanh
cong vé cac chung sinh vét c6 hoat tinh keratinase. Tuy
nhién, & Viét Nam linh vuc nghién ctru ndy chua c6 nhiéu
va viéc timg dung chiing con rat han ché. Trong nghién ctru
nay, chung t6i tién hanh phan lap chung vi sinh vét c6 kha
nang phéan huay 16ng vii gia cam, xac dinh mot sé dic diém
sinh hoc cling nhu hoat tinh sinh enzyme keratinase
va protease. Ngoai ra, ham lugng protein va nito cua dich
thily phan ciing duoc xac dinh dé danh gid kha nang sir
dung dich thily phan nhu 1a nguén phan bén hitu co cho
cdy trong.

2. Pbi twong va phuwong phap nghién ctu
2.1. DPoi twong
- Mau dét va nudc thu nhan tr khu vye giét mo gia cam
ctua chg Hoa Khanh- ba Nang.
- Chung vi khuan Bacillus subtilis tai phong thi nghiém
bd mén Cong nghé Sinh hoc — DH Bach khoa—DHDN.
2.2. Phwong phdp nghién ciru
2.2.1. Phan ldp vi khudn
St dung mau dat, nude va 10ng tai khu giét md gia cam
chg Hoa Khanh, Tp Pa Nang dé phan lép sinh vat. Cho
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riéng biét 1g dat, Iml nudc va 1g 16ng vao 3 binh chira, bo
sung 9ml nudc mudi sinh 1y vao mdi binh, 1 & 80°C trong
10-15 phit. Pha loing mau & cic nong do khic nhau
rdi cdy trai trén méi trudng cao thit pepton (NaCl: 5 g/l
pepton: 10 g/, cao thit; 3g/l, aga:20g/l, pH 7,2-7,3), 0 &
30°C. Sau 24, 48 gio, $6 lugng khudn lac duoc dém
bang mét thuong va tién hanh chon khuan lac theo hinh
thai riéng.

2.2.2. X&c dinh kha nang thuy phdn 10ng Vil gia cam ciia
cdc chung phan lap dwoc.

Xac dinh trong lwong 16ng con lai sau thoi gian nuéi lac
bang céch loc, sy kho 16ng va can khéi luong con lai sau
nudi cay lic. Xac dinh ti 1¢ % vé kha nang thuy phan 16ng
vil clia cac ching vi khuan theo cong thirc:

A (%) = ——x100%

mpp-mc

A (%): Ti 1¢ phan trim vé sy thuy phén cta cac chung

mgp: Trong luong 16ng vil ban dau.

mc: Trong lwong 16ng vii con lai sau thdi gian nudi cdy lac.
2.2.3. Do hoat tinh keratinase va protease

Vi khudn nudi cay lic trong méi truong 16ng vii &
35°C, 24h, 200 v/p. Ly tam 5000 v/p, 5 phut thu dich
noi lam enzym thd. Su dung mdi truong thach ¢ bo
sung co chat cam Ung bot 16ng vii va thuéc nhudém
Amido black. U ¢ 30°C, trong 24h, do duong kinh vong
thuy phan cua moi chung va chon ra chung c6 hoat tinh
keratinase manh.

Dinh tinh protease theo phuong phap duc 16 thach trén
moi trudong casein Nl%, agar 2%. Cho 0,1 ml cac dich chiét
enzyme vao cac 10, i & 37°C trong thoi gian 20 gid, do
duong kinh vong phén giai casein.

2.2.4. Xac dinh ham lwong protein va nito téng sé ciia dich
thuy phan long vii gia cam

binh luong prote~in bang phuong phap Bradford bang
cach bo sung 1ml mau dich thity phén vao binh chira Sml
thuoc thtr Bradford, lac déu va dé yén. Do gia tri ODsgs cua
mau dung dich ta can xac dinh. Dya vao dudng chuén, ta
xac dinh duogc nong d6 protein trong mau.

Cong thtrc tinh:

N CLEI) I

Trong d6: &, b 1a hé sé dudng chuan
D: do pha loang mau

Xac dinh nito tén‘g s6 bang phuong phap Kjeldahl theo
TCVN 8557-2010 vé phuong phap xac dinh nito tong so
trong phan bon.

3. Két qua nghién ciru va thio luin
3.1. Tuyén chon chiing vi sinh vit cé kha niang phan hity
long vii gia cdm

Tir ba mau dat, nudc va l6ng vii gia cam chung toi da
phén 1ap duoc 14 chung vi khuan Trong d6, mau dat 5
ching, mau nuée 4 chung va maq 16ng vii gia cam 5 ching
sinh vat. Nhan giong cac vi khuan da phan 1ap trong moi
truong MPA.

Thir kha ning phan hay 16ng vii gia cAm ciia cac ching

phan 13p trong mdi truong nudi cay lic bo sung l6ng vii gia
cam (NaCl 0,5g/I; K2HPO40,3g/l; KH2PO,4 0,49/1; 20g long
vil gia cam/I; pH=7-7,2), ti 1¢ thuy phan long vii gia cam
sau 4 ngay nudi cdy dugc thé hién & Bang 1. Két qua khao
sat 14 chung phan 1ap va 1 chang Bacillus subtillis c6 &
phong thi nghiém b mén CNSH cho thay c¢6 13 ching ¢
kha nang phan huy 16ng vii gia cam. Kha nang thiry phan
I6ng vii gia cam thay d6i tir mirc do khong thiy phan
(ching L.HK.3 va N HK.3) dén thiy phan trung binh
(chung L.HK1, N.HK.4, B.HK.3, L.HK.4) va mtc cao;
trong do6 c6 4 chung B.HK.1 (79,53%), B.HK .4 (78,39%),
L.HK.2 (72,93%) va L.HK.5 (71,68%) c6 kha nang phén
huay manh nhat Nhu véy, hé vi sinh vat thu nhén tir khu
giét md gia cam c6 su da dang l6n vé kha ning thily phan
16ng vii gia cam, trong d6 bao gdm céc chung khong c6 kha
ning thuy phan 16ng vii gia cam.

Bang 1. Ty 16 thity phdn 16ng vii gia cam

cua cdc chungvi sinh vdt phan lap dwoc

STT Tén |Lugnglong vii gia|Lugng long vil gia| Ty Jé thay
chiing | camban dau(g) | cam conlai(g) |phén (%)
1 |b.HK.1 1,0 0,2047+0,013 79,53
2 |b.HK.2 1,0 0,4152+0,011 58,48
3 |b.HK.S3 1,0 0,4759+0,01 52,41
4 |b.HKA4 1,0 0,2161+0,016 78,39
5 |b.HK.S 1,0 0,3795+0,012 62,05
6 |LHK1 1,0 0,5968+0,02 40,32
7 | LHK.2 1,0 0,2707+0,015 72,93
8 |L.HK3 1,0 0 0
9 |LHKA4 1,0 0,4039+0,06 59,61
10 [ L.HK.5 1,0 0,2832+0,014 71,68
11 | N.HK.1 1,0 0,3262+0,01 67,38
12 |N.HK.2 1,0 0,4205+0,016 57,95
13 [N.HK.3 1,0 0 0
14 |N.HK .4 1,0 0,5128+0,014 48,72
15 | B.PTN 1,0 0,3184+0,022 68,16

3.2. Xdc dinh m¢t so dac diem sinh hoc cua cdc chiing
tuyén chon

3.2.1. Pac diém hinh thdi khudn lac va nhuém mau

Quan st hinh thai khuan lac va nhupm Gram té bao vi
khuan. Két qua ¢ Bang 2.

Bing 2. Ddc diém cdc ching vi khudn

Chiing | HINDthai | Hinh thai| Gram Anh chup kinh
€| khuin lac té bao (G) hién vi (x100)
Tron, tron
P.HK 1 boglg, mau Hlnh que| o4
trang hoi 16n,
vang
P.HK 4 _l}/lauvcam, Hlnh thoi G-
vién rang cua dai,
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Tre‘ing stra, N
LHK.2 | nhan, vien |nNQue,
< tao chuoi
rang cua
Hinh cAu,
L.HK.5 | Vang, tron | tu thanh
dam

3.2.2. Hoat tinh keratinase

Thir hoat tinh keratinase cua chung bang phuong phép
duc dia thach do vong thiy phan trong méi trudng c6 co
chat cam g 1a bot 1ong vii gia cAm 2%, agar 2%. Két qua
cho thay ca 4 chiing déu c6 duong kinh vong thuy phén 16,
khong c6 sy khac biét 16n gitra 4 chung tuyén chon. Ket
qua nay phu hop v6i hiéu suat phan huy long vil gia cAm
bang 4 ching di khao sat trudc do.

Dic biét chung vi khuan Bacillus cta phong thi nghiém
CNSH ciing cho hoat tinh keratinase cao.

Bidng 3. Puong kinh vong thily phdn keratinase

Hinh 4. Vong thity phdn cia enzyme protease
tir cac chung tuyén chon

Chung D.HK4 ¢6 duong kinh vong thuy phan lon nhit,
dich thuy phén bang chung ndy c¢6 mau sic dam, ddm mui
rat gidng vé6i phan hiru co.

3.3. Ddc diém ciia qud trinh phén huy long vii gia cim
bang chiing vi sinh vdt tuyén chon
3.3.1. Nhiét dg nuéi cdy

Nhiét d6 nudi ciy 1a mot trong cac yéu té anh huong
dén kha nang sinh truéng va phat trién cua vi khuén. Vi
khuan Bacillus hoat dong tot & 35 - 40°C.

Bing 5. Ty 1é thily phdn [6ng vil gia cam & cdc mire nhiét dg

cua cdc Chung chon loc

) Ti 1€ thiy phan
Chiing 30 (C) 35 (°C) 40 (°C)
P.HK.1 67,32 79,53 72,35
P.HK.4 60,28 78,39 70,19
L.HK.2 56,74 72,93 69,48
L.HK.5 62,21 71,68 65,44

Chiing A D (mm)
b.HK.1 10,8
b.HK .4 6,2
L.HK.2 44
L.HK.5 4,0

3.2.3. Hoaqt tinh protease

Trong 16ng vii gia cAm, ngoai keratin con cé cac thanh
phan protein khac, hon nita keratin sau khi thuy phan can
tiép tuc chuyen hoa thanh axit amin dé d& hap thy. Thi
nghiém nay nham xac dinh hoat tinh protease cta ching
tuyén chon. Nudi cdy ly tim thu dich em enzym tho. Thir
hoat tinh trén co chat casein, két qua do cho thdy 2 ching
D.HK.1 va L.HK.2 ¢6 enzyme protease hoat dong hon.

Bidng 4. Puong kinh vong thuy phdn protease
cua cdc chung chon loc

Trong khi d6 mét s6 loai vi khudn khac hoat dong o
nhiét d6 thap hon tir 30 - 35°C nhu Chryseobacterium va
Vibrio. Nudi cdy lic 4 chung B.HK.1, D.HK.4, L.HK.2 va
L.HK.5 & cac mirc nhiét 3o khac nhau tir 30 - 40°C cho théy
& khoang nhiét do 35 - 40°C c6 hi¢u suét thiy phan t6t. Dac
biét 1a & nhiét @6 35°C, cho hiéu suit thiy phén cao nhét.
3.3.2. Toc do phdn hiy Iong vii gia cam

Nudi cdy lic cac chung ¢ 35°C, 200v/p quan sat, do
lugng long vii g1a cam da phéan huy trong moi truong qua
ting ngay nudi cdy. Két qua do cho thdy & ngay thtr 3 va
thir 4 lugng 16ng vii gia cAm bi phan huty nhiéu, dic biét la
ngay thir 4. Pén ngay thir 5 va thir 6 tuy c6 chit thay doi
nhung khong dang ké.

100
80
o)
=
= 60
=
:g
2 40 HK.
R
S Y 4 L.HK.2
£20 | & L.HK.5
g HK.
X0
2 3 4 5 6 |
Thoi gian (ngay) ‘

Chiing A D (mm)
b.HK.1 15,2
b.HK .4 10,6
L.HK.2 12,7
L.HK.5 9,5

Hinh 5. Téc dé phdn hiy I6ng vii gia cam theo thoi gian
3.3.3. Su thay doi ciia pH theo thoi gian phén hiry
Qué trinh thuy phén tao ra san pham c6 kha ning lam
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thay d6i pH cua dung dich, tir 46 anh huong dén qué trinh
thay phan.

9.00
8.00
b.HK.1
I D.HK 4
7.00 LHK.2
L.HK.5
6.00
1 2 3 4 5 6 ‘
Thoi gian (ngay) ‘

Hinh 6. Sy thay déi pH theo thoi gian phdn hiiy

Do pH dich thuy phan long vil gia cdm cua cac ching
tuyén chon qua cac ngdy nudi cdy. pH dich thuy phén tang
tir 7,0 — 7,2 dén 8,4 — 8,6 sau 3 ngay nudi cdy.

Céc chung khac nhau khong c6 su khac biét 16n vé pH.
Xu huéng thay d6i pH ciing tuong ty nhau. Diéu nay c6 thé
gii thich rang, ciing 1 co chat dudi cing 1 diéu kién phan
(g, cac vi sinh vét da chuyén hoa twong tu nhau nén pH
khong khéc nhau nhiéu.

3.4. Ham luwgng protein héa tan va nito tong sé trong dich
thity phén long vii gia cim bing cdc chiing vi sinh vit
tuyén chon

Dé danh gia chét lwong cua dich thity phan 1ong vii gia
cam, ham lugng protein hoa tan va nito tong s dwoc xac
dinh. Két qua dugc cho thy dich thuy phan 16ng vii gia
cam cua chung D.HK.1 ¢6 ham luong protein hoa tan va
nito téng cao hon 3 chung P.HK.4; L.HK.2 va L.HK.5
(Bang 6).

Déi chiéu véi két qua vé tée do phan huy 16ng vii gia
cam va kha nang thiry phén 16ng vii gia cdm cia 4 chung
trén, ching toi nhan thay c6 su twong quan théng nhat voi
ham lugng protein va nito tong s6 cua dich thu duoc. Nhu
vdy, chit luong cua dich thily phan ti 18 twong ddi véi mirc
d thuy phan cua 16ng vii gia cam.

Bdng 6. Ham luwong protein hoa tan va nito t6ng s6 ciia

dich thuy phdn long vii gia cam

Miu H:‘lm‘lu’(_mg protein | Ham lugng nito
hoa tan (g/l) tong so (g/1)
b.HK.1 0,1871 1,260
b.HK.4 0,1715 1,120
L.HK.2 0,1543 0,980
L.HK.5 0,1398 0,896

4. Ban luén

Trong cac ching tuyén chon c6 2 ching gram duong
(b.HK.1; L.HK.2) va 2 chung gram am (D.HK.4; L.HK.S5).
Duya vao didc diém hinh thai t& bao va khuén lac, 2 ching
gram 4m gidng v6i chung vi khuan Bacillus. Trong mot sb
cong bd[7-9], ching Bacillus ciing dwoc xac dinh 1a c¢6 hoat
tinh sinh Kkeratinase cao. Ngoai ra, cac chung ching toi

tuyén chon duoc c6 1 s6 dic diém sinh hoc kha tuong dong
nhiét do thich hop dé vi khuan phan hiy 16ng vii gia cam
14 35°C, hiéu suat thity phan cao 70 — 85% sau 3 — 4 ngay
nuoi céy.

Su san sinh protease va keratinase ctia cac chung tuyén
chon dugc danh gia thong qua sy thuy phén cua keratin va
casein trong méi trudng. DA c6 nhidu cong bd vé qué trinh
nay va do 1a co so cua viéc st dung phuong phap sinh hoc
trong thuy phan 1ong vii gia cam[lO] Dua vao sy thuy phan
clia 16ng vii gia cam c6 thé nhan thiy rang, su san sinh
protease va keratinase dién ra theo pha log va giam dan khi
nong do co chat giam.

Hau hét cac bao cdo vé chung vi sinh vat c6 hoat tinh
keratinase thudc nhom vi khudn va xa khuén, c6 pH tdi uu
trong khoang tir trung tinh dén kiém. Trong nghién ctru nay
chung t6i da x4c dinh dugc pH cia dich thiry phan thay d6i
theo huéng tang dan va 6n dinh & mic pH 8,5. Két qua nay
kha phu hop vai cac nghién ciru khac[8, 11].

De déanh gia kha nang sir dung dich thuy phan 1ong vi
gia cam nhu 1a nguon cung cép protein chat lugng cao lam
phan bén hitu co, néng do protein hoa tan va nito tong sO
dugc xac dinh. San pham thu dugc co ndng do cac protein
hoa tan va nito téng s cao, ¢6 thé st dung 1am ngudn cung
cip dam cho cac san pham khac nhau. Quan trong hon,
phuong phap sir dung vi sinh vat dugc tién hanh trong diéu
kién phan tng 6n hoa, khong sir dung hoa chat, trong khi
phuong phap sir dung hoa chét ¢6 gia thanh cao, didu kién
phan tng khic nghiét va tiém an nguy co giy 6 nhiém moi
truong thir cip.

Nong do nito tong sé trong mau thily phan 10ng vii gia
cam dat 0,18g/l. So sanh véi phan bon POMIOR, loai phan
bon 14 cao cap duoc san xuét tur dich thiy phan keratin cia
tOC ham lugng nito tong s6 cia dich thiy phan 1ong vii gia
cam ma chung t6i thu nhan dugc cao hon khoang 30 lan.
Theo cac cong bd ctia Cherry va Grazziotin [12, 13], dich
thily phan tir 16ng vii gia cAm c6 ham luong cao cac axit
amin, déc biét la glycin, biotin. Céc axit amin nay da dugc
chimg minh 1a ¢6 tac dong rat tot 1én sy sinh truong phat
trién cua cdy trong, vi vdy dich thuy phéan 16ng v gia cam
6 thé sir dung san Xudt phéan bon cao cap cho cay trong
Ngoai ra, mot s6 tac gia gan day da chimg minh dugc rang,
cac chung vi khuan phén hity 16ng vii gia cam dong thoi ciing
san sinh indole acetic acid (IAA) 1a mét loai hormon sinh
truong cua thuc vat, ¢ tdc dung kich thich su tang truong
clia cay trong [10]. Pay 1a co s& dé ching t6i tién hanh
nghién ciru san xuat phan bén 14 cao cép tir dich thity phan
16ng vii gia cim, két qua nghién ctru s& dwoc cong bo trong
thoi gian toi.

5. Két luan

Tu cac mau dat, long va nude thu dugc tai noi giét md
gia cAm chg Hoa Khanh, phan 1ap dwoc 14 ching vi khuén.
Trong do, chon loc dugc 4 chung vi khuén c6 kha nang sinh
keratinase cao (P.HK.1; B.HK.4; L.HK.2 va L.HK.5).
Nhiét do thich hop dé cac chung tuyén chon dat hiéu suat
phan huiy trén 70% sau 4 ngay nudi cdy 1a 35°C.

Phan tich thanh phan protein va nito téng s6 cho thiy
dich thay phén ¢ chit lwong tbt, hoan toan dap tmg yéu
cau dé 1am ngudn protein bd sung cho thirc 4n chin nudi
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hodc san xuat phan bon hiru co cao cip. Vi nhimg wu diém
clia phuong phap thity phan bang vi sinh vét ciing nhu chét
lwong t6t ciia san pham thuy phan, nghién ctru nidy mé ra
kha nang str dung vi sinh vt phan giai cac nguyén li¢u giau
keratin thanh cac san pham hiru ich, mang lai thu nhap, gop
phan 1am giam thiéu 6 nhiém mai truong va hudng téi nén
san xuét hitu co xanh, sach.
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