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PIEU KIEN THUY PHAN PHU PHAM CA TRA BANG VI KHUAN
BACILLUS SUBTILIS VA UNG DUNG LAM THUC AN CHO GA TAM HOANG

¢ Phan Uyén Nguyén®),
Tém tit

TrAn Phuong Lan®

Luwong 16m phu pham sinh ra trong ché blen cd tra fillet la mot trong nhirng nguy co gay 6 nhlem
méi trieong va tang chi phi san xudt do yéu cau phal xue ly. Tan dung nhitng phu pham ndy d@é phdt trién
cdc san pham gid tri gia tang khong chi gidi quyet cdc van dé nan gidi trén ma con giip tao ra nhiéu
phiic loi khdc. Trong nghién ciru nay phy pham cd tra dwoc thity phéan & diéu kién pH = 5,72, Bacillus
subtilis 1,25%, mudi 5,18% cho dich thuy phan co ham luong dam cao (13,00 g/kg). Phoi trén dich dam
véi hon hop cam gao va bét mi (7:3) theo ti 1é 8:2 dé nuéi ga Tam hodng thi thdy khéng cé sw khdc biét
giita thirc an phoi ché va thire dn thiwong mai trong viéc tang trong luong cua ga.

Tir khéa: Bacillus subtilis, phy pham cd, san pham gid tri gia tang, thirc an cho ga, thity phdn.

1. Pit van dé

Theo hiép hoi ché bién va xuét khau thiy san
Viét Nam (VASEP), Xuét phat tir viéc nudi cé tra
ty phat cua nong dan, dén nay san lugng ca tra
ting nhanh. Trong qua trinh san xuat ca tra fillet
xuét khau d3 thai ra mot luong 16n phu phém, néu
khong o cach giai quyét lugng phu pham nay sé
dan dén 6 nhiém méi truong nghiém trong. Tir
biéu d6 Hinh 1 cho thiy san lugng tir nim 2001
dén 2009 tang nhanh va bat dau twong dbi on dinh
tir ndm 2008 dén 2017.
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Hinh 1. Xuét khiu c4 tra Viét Nam
tir niim 1997 dén nim 2017

Theo Nguyén Thi Thity, riéng & Pong bang
song Ciru Long lwgng phu phim ca tra thai ra
moi truong khoang 710 tan/ ngay, dung lam bot
ca kho, bot ca udt [7], tdn dung lam thirc an cho
lon... [6]. Véi luong 16n phu pham thai ra tir san
xuét cé tra thi viéc tan dung dé san xuat thirc an
cho ga tao ra san pham gia tri gia tang, giai quyét
mot lugng 16n phy pham ca tra tir cac nha may &
dia phuong thai ra 1a yéu cau birc thiét. Viéc xur
1y bang bién phéap sinh hoc 13 bién phap thuong
duogc Iya chon boi nod than thién véi moi trudng

® Truong Pai hoc An Giang.

va cho hiéu qua cao trong san xuat. Do d6, nghién
cliru su dung vi khuan Bacillus subtilis thity phan
phu phim tao dich dam theo phuong phap sinh
hoc ¢6 nhidu wu diém: st dung ’nguon phu pham
doi dao tir dia phuwong dé ché bién thirc an cho ga,
tao ra mot lwong protease 16n tur vi sinh vat b?mg
cach tao diéu kién thich hop cho vi khuén Bacillus
subtilis sinh trudng va phat trién; st dung enzyme
protease truc tiép khong phai qua khau tinh sach,
gop phan giam chi phi san xut. Nghién ciru nay
khao sat diéu kién thay phan phu pham ca tra, tim
ra cong thirc ph6i ché thich hop nham dat hiéu qua
cao nhét trong chan nudi ga.

2. Phuong phap nghién ciru

2.1. Pia diém va thoi gian thuc hién

Thuy phan dich dam va siy thirc 4n tién hanh
tai Khoa Nong nghiép, Truong Pai hoc An Giang.
Tién hanh thtr nghiém nudi ga & ap Hoa Tan, xa
Tan Hoa, huyén Lai Vung, tinh Dong Thap.

2.2. Nguyén vit liéu

Phu pham thit vun ca dugc Iy tir Cong ty cb
phan Nam Viét véi protein tho 59,3% va chat béo
tho 1,2% (két qua phan tich ba 1an 1ap lai).

Ga Tam hoang dugc mua tur co s¢ triing
gia cam sach Di Phat, dia chi 08/2 ép Khanh
Nghia, x4 Tan Khanh Pong, thanh phd Sa Péc,
tinh Dong Thap.

Ché pham vi khuén Bacillus subtilis & dang bot
chira 10° cfu/g chat kho dugc xac dinh bang phuong
phap dém song duoc cung cap boi Vién Nghién
clru va Phat trién Cong nghé Sinh hoc, Truong Pai
hoc Cén Tho, lugng vi khuan bd sung tinh theo
ti 1& phan tram khdi luong cua dich thuy phan.
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2.3. Noi dung nghién ciru
2.3.1. Qui trinh san xuat dv kién

Phu phim c4 tra

d

Xt 1§ 36 bo

Bacillus subtilis i
Acid HC —>  Phéiché
Mubi i

Thuy phan

$

Cam gao : BOt mi > VRN
& ' Phoi tron

7:3

Ep vién

d

Say

d

Cho vao bao PE bdo quéan
Hinh 2. Quy trinh sin xuét dy kién

Xir i so' bd: Phu pham ca lay tir nha méy vé
con rat ban, can dugce rira sach, dong thoi trong
giai doan nay mot phan mé ca ciing dugc loai bo
do nhiét 6 nudc rira thap hon nhiét do nong chay
cua md ca nén ph?m m& ndi 1én trén duoc loai bo,
tién hanh xay nhuyén tao diéu kién tiép xtc phu
pham ca véi Bacillus subtilis va cac enzyme thuy
phan protein. Sau cung cua cong doan xur li so bo
1a qua trinh gia nhiét nham tiéu diét vi sinh vét gay
hu hong c6 trong nguyén li¢u.

Phéi ché: Mdi keo nhya chtra hdn hop dich
thuy phan c6 khdi luong dao dong tir 800 g dén
1000 g, gom phu pham ca tra va nudc duoc phdi
tron theo ti 18 1:1 vé khdi luong, bo sung Bacillus
subtilis, mubi, diéu chinh pH bang HCI (0,1M) muc
dich tao moi truong thich hgp cho thuy phan, qua
trinh thuy phan dugc thuc hién véi diéu kién nhiét
dd mdi truong, thoi gian thuy phan dugc khao sat
dén khi ham luong dam amin sinh ra nhiéu nhit va
dam amoniac thip nht.

Thity phan: Sau khi phdi ché tao méi trudng
thich hop cho Bacillus subtilis phat trién, trong
qua trinh sinh truéng va phat trién chung san sinh
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ra protease [3], tién hanh thiy phan phu phim ca
tra sau khi xir Iy xong, trong sudt qua trinh thuy
phan thuong xuyén kiém tra ham luong dam amin
(2 ngay ldy mau phan tich mét 1an), qua trinh thay
phan két thuc duoc xac dinh khi dam amin khong
con tang nita.

Phéi tron: Dich thuy phan phéi trén véi cam
ga0:bot mi theo ti 1€ 7:3. Vi thanh phén dinh
dudng cam gao theo phan tich ciia Nguyén Thi Mai
Phuong g@)m: 12,7% protein, 18,4% lipid, 56,1%
glucid tong [4], gia thanh thap, nén cam gao duoc
chon b sung. Bot mi ¢6 tic dung cung cép lugng
glucid can thiét dong thoi ciing 1a thanh phan két
dinh quan trong trong qua trinh & ép vién san pham.

Ep vién: Bugc tién hanh bang phuong phap
¢ép truc vit dé tao cAu trac dic trung cho san pham,
tiép dén siy dén d6 am thich hop 13% nham han
ché vi sinh vat phat trién, bao quan san pham lau
hon. Thanh pham dugc dua vao bao bi PE dem
bao quan.

S4y: Tién hanh sdy ¢ nhiét d6 65°C dén d6 4m
13%, vi theo Lé Thi Kim Loi (2010) thi v4i nhiét
d6 va 46 am nay lugng dam khong bi mat, do 4m
phii hgp cho bao quan thirc in trong san xuét thirc
an chan nuoi [2].

Bao gobi: Sau qué trinh sy, thirc in duoc
dong goi bao quan bang bao PE, bao quan & nhiét
do thuong.

2.3.2. Thi nghiém 1: Khao sat anh huong cua
ti 16 vi khudn, pH va muéi dén qud trinh thuy phdn

Thi nghiém duoc b tri hoan toan ngiu nhién
v6i 3 nhan t6 va 3 1an lap lai c6 tong s6 nghiém
thirc 3x3x3=27. Nhan t6 vi khuan b6 sung lan luot
0,5%, 1,0%, 1,5% (tinh theo khoi lugng), luong
mudi bién 3%, 6%, 9% (tinh theo khdi luong), pH
dugc diéu chinh ¢ 3 mirc d0 4,5; 5,5; 6,5, thuc hién
cac budc con lai theo quy trinh.

2.3.3. Thinghiém 2: Khao sat lwong dich dam
bo sung dén qud trinh tang trong ciia ga Tam hoang

Gidng ga Tam hoang dugc chon tir Sa Péc
(Dong Thap), thoi gian khao sat tir 0 ngay tudi
dén 35 ngay tu01 quy trinh nuoi dugc thuc hién
nghiém ngit, mdi chudng nhét 5 con (ing véi mot
nghiém thuc) quay theo huéng dong va di¢n tich
,5mx1m.

Phong bénh: thuong xuyén theo ddi phong
bénh cho ga va ké hoach phong bénh nhu sau:
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3 ngay tudi thi nho lasota hé 1; 7 ngay tudi nhod
chung dau; 10 ngay tudi nhé gum bé ro; 21 ngay
nho lasota hé 2; 30 ngay tudi tiém phong tu huyét
trung; 2 thang tudi tiém Newcatson.

B tri thi nghiém vai 1 nhan t6 va 3 lan lap lai
c6 téng s6 nghiém thirc 3x3=9, khao sat ti 1& dich
dam phéi tron so vdi hon hop cam gao, bot mi véi
cac muc 60% (thitrc an loai 1), 80% (thirc an loai 2),
100% (thtrc an loai 3), dén qué trinh tang trong ciia
ga Tam hoang va so sanh véi thuc an c6 ban trén
thi truong c6 ham luong dam 21% (thure an loai 4).

2.4. Phan tich dir liéu

2.4.1. Phwong phdp thu thdp va xir Ii s6 liéu

Céc thi nghiém dugc bd tri ba lan lap lai,
s6 liéu biéu thi la gia tri trung binh. Khi khao sat
cong doan dau, ¢b dinh céc thong s6 ki thuat cua
cac cong doan sau dya trén sb liéu tham khao.
Lay thong sb t6i wu cua thi nghiém trude lam co
sO cho thi nghiém sau. S liéu thu thap dugc phan
tich Anova qua phép thir LSD ¢ mtrc y nghia 95%
bang phan mém Statgraphic Centurion XVI, phin
mém Excel, Matcad 14,0.

2.4.2. Phwong phadp phdn tich

Phuong phap phén tich thanh phan: Phan tich
dam tong bang phuong phap Kjeldahl, xac dinh
ham luong nito amoniac theo TCVN 3706 - 90,
dinh luong dam formol bang phwong phap chuin
dd, dam amin = dam formol - dam amoniac, lipid
xac dinh bang phuwong phap Soxhlet va theo TCVN
4884:2005 [5]. Phén tich ham lwong chét kho bang
phuong phap siy dén khdi lugng khong ddi ¢ nhiét
d6 103°C £ 2°C theo TCVN 4326:2001. o pH voi
thiét bi pH ké dién tir (Schott Lab 850, Piic).

3. Két qua va thio luin

3.1. Khéo sat lwgng Bacillus subtilis, pH va
mudi dén qua trinh thuy phan

3.1.1. Anh huong ciia Bacillus subtilis b6 sung
dén lwong dam amoniac trong dich thity phan theo
thoi gian

Hinh 3 cho thdy luong dam amoniac ting
dan theo thoi gian thily phan & ca ba ti 18 0,5%,
1,0%, 1,5%. Tuy nhién mat sé Bacillus subtilis
cang lon chung s& thuc day nhanh qua trinh thuy
phan, e ché cac vi khuén tao ra amoniac nén mau
c6 lugng amoniac thap tuong ung ¢ 2 ti 1€ 1,0%
va 1,5%, di voi mau c6 mat sd Bacillus subtilis
thap (0,5%) lugng amoniac sinh ra nhiéu khong

c6 1gi cho qua trinh san xuat thirc an sau nay nén
khong dugc chon.
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Hinh 3. D6 thj biéu dién sy dnh huéng cia vi khuan
den lwgng dam amoniac (g/kg)

Ca ba mirc 46 pH luong dam amoniac déu ting
dan, trong d6 & muc pH = 6,5 lugng dam amoniac
tao thanh ludn nhiéu hon & hai muc pH con lai,
do murc pH nay khéng han ché duoc s xAm nhép
cta vi sinh vat gay thdi, 1am cho mot phan dam
amin va cac thanh phan dinh dudng khéc trong
dich thuy phén bi chuyén thanh cac san pham cép
thép nhu NH,, H,S, CO,, indol va cac san phém
trung gian khac.
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Hinh 4. Db thi biéu dién sy dznh hwong cia pH dén
lwgng dam amoniac (g/kg)

O ngay thuy phan thir 8, su khac biét vé luong
dam amoniac tao thanh & 2 muc pH 4,5 va 5,5 1a
nho, tir 46 c6 thé thdy hai mirc pH nay thich hop
cho qua trinh thiy phan hon muc pH 6,5.

Hinh 5 chi ra rang ngay thiy phan thir 8, luong
dam amoniac cao nhit 1a ¢ cac nghiém thic c6 ti
1¢ mudi bo sung 3% va thap nhét 1a & ti 16 mudi bo
sung cao 9%. bén ngay 12, lugng dam amoniac
ctia cac nghiém thirc & ca ba ti 16 mudi bd sung
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déu tang nhanh, cao nhét 1a ¢ ti 1& mudi bod sung
3% va thap nhat van 1a ¢ ti 16 mudi bd sung 9%.
Két qua trén duoc 1y giai 1a hau hét vi sinh vat déu
khong chiu dugc néng do mudi cao, kha nang hoat
dong giam. Nong d6 mudi bd sung cang thap thi
kha ning tap nhiém céc vi sinh vt la cang cao lam
cho lugng dam amoniac trong dich thily phan cang
tang nhanh theo cac ngay thiy phan. Do do, ¢ nong
d6 mubi bd sung 9% tao thanh céc san pham cap
thap, san pham trung gian it hon & nong d6 mubi
b6 sung 3 % va 6 %. Vi vay luong dam amoniac
tao thanh cling it hon.
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Hinh 5. D6 thi biéu dién sy dnh hwéng cia mudi dén
lwgng dam amoniac (g/kg)
3.1.2. Anh hwéng Bacillus subtilis, pH va mudi
den luwong dam amin trong dich thuy phan

Bing 1. Ham lwgng dam amin (g/kg) trong dich thuy
phén chiu tac dong béi Bacillus subtilis

Bacillus Ngay thiy phan

subtilis
(%) 0 4 8 12
0,5 2,06 2,992 8,49° 7,132
1,0 1,80° 4.,44° 11,33° 9,85%
1,5 1,74 5,09° 10,93° 7,18

Ghi chii: S6 liéu la trung binh ciia ba lan Igp lai; cdc 56 ¢6 cing
ky tu trong cung mot cot biéu thi su khong khdc biét ¢ murc y
nghia 95% theo phép thir LSD.

Bang 1 cho thiy ti 1& Bacillus subtilis bd sung
cang nhiéu thi lugng dam amin ting nhanh theo
thoi gian thuy phan, do chung Bacillus subtilis co
kha nang sinh protease phan cit cac protein thanh
cac acid amin [8]. Két qua cung cho thdy ngay thir
8 hmng acid amin sinh ra nhiéu nhat.

O pH = 5,5 thich hop cho qua trinh thity phan
nhat, do pH nho hon din dén han ché phat trién
ctia Bacillus subtilis, tuy nhién néu & pH cao ciing
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khong ¢6 1gi cho viée tao nhiéu acid amin béi cac vi
khuan gay thdi s& phat trién. O ngay thily phan thi
12 lvgng dam amin déu giam ca ba mirc 46 pH, diéu
nay do lugng dam amin sinh ra chdm hon lugng
dam amoniac tao thanh, bén canh d6 xay ra su thiy
phan acid amin thanh cc san pham cap thap.

Bing 2. Ham lwong dam amin (g/kg) trong dich thuy

phén chiu tac dong béi pH

Ngay thily phian
pH
1 4 8 12
4,5 1,69% 3,51° 8,728 7,48°
5,5 2,118 5,890 12,48° 8,86°
6,5 1,818 3,132 9,56° 7,82%

Ghi chu: Xem Bang 1.

Béng 3 cho thiy ti 1é mudi b sung thich hop

12 6% vi nong 46 mudi cao s& han ché phat trién

ctia Bacillus subtilis, nong do thap s& gap phai canh

tranh v6i cc vi sinh vat tap nhiém lam giam luong
dam amin sinh ra.

Béang 3. Ham lwgng dam amin (g/kg) trong dich thiy

phan chiu tac dong béi ti 1¢ muoi

Ti lf} Ngay thiy phan

muoi

(%) 1 4 8 12
3 1,72 4,57° 10,11% 6,25°
6 1,86 4,93° 11,11° 9,200
9 2,022 3,020 9,54 8,62°

Ghi chu: Xem Bang 1.

Tur két quaBang 1, 2,3 chira ré“mg lugng dam
amin trong dich thity phan dat cao nhat vao ngay
thity phan thtr 8. Tuy nhién, d6 chi 1a két qua do tac
dong cua tung nhan t6 riéng biét nén cod thé chua
phai 1a ham lugng cao nhét. Do d6, can xét dén sur
tuong tac cta ca ba nhan t6 dé tim ra luong dam
amin cao nhat c6 thé co trong dich thuy phéan. Vi
vay phuong trinh hdi quy nhiéu chiéu véi sy tuong
tac ciia ba nhan tb vi khuan, pH va mudi & ngay
thuy phén thir 8 da dugc tim ra bang chuong trinh
Statgraphics Centurion XVI:

y = -4,18955%x, + 6,38739*x - 18,826*x, +
1,02727*x,*x, + 6,04794*x *x, + 4,97086*x,*x,
-0,936837*x *x,*x, - 0,115946*x > - 1,15415%x *
- 5,50106%x,? (1)

trong do: y: luong darp amin sinh ra; x: pH;
x,: vi khuan; x,: lwrong muoi.
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Vi hé s6 tuong quan R?= 96,75% c6 nghia
14 96,75% su thay d6i ciia dam amin ngay 8 trong
dich thiy phan 1a do anh huéng boi ba nhan t6 vi
khuan, pH, va mudi dén su tuong tac giita chung.

Ciing tir phuong trinh hdi quy (1), tién hanh
14p m6 hinh Solver tim két qua t6i wu lugng dam
sinh ra trong qua trinh thiy phan v41 ham muc tiéu
1a lugng dam amin sinh ra t6i da, cac diéu kién
rang budc pH: 4,5 =<x,=<6,5; vi khuén: 0,5 <=
X2 =< 1,5; mubi: 3 =< X =<9, Khi da hoan thanh
mo hinh, cho may tinh chay trén mo hinh da lap,
két qua chi ra rang ¢ pH = 5,72, vi khuén = 1,25%,
mudi = 5,18% cho két qua luong dam sinh ra cao
nhit 13,00 g/kg.

Pé thiy rd qua trinh ting giam dam amin trong
qué trinh pH va vi khuan thay d6i khi c6 dinh luong
mudi 5,18, thay vao phuong trinh (1) cho két qua
phuong trinh sau:

y=-24,82+ 11,71*x, + 6,92*x2 + 1,20*x *x

- 1,15*x 2 - 5,50%x ?
f?%/(// (( 13

Hinh 6. Db thi méf dap irng'dam amin theo pH, vi
khuan va muoi 5,18%

Vay voi su tuong tac ciia ba nhéan té vi khuan,
pH va mudi thi ham lugng dam amin cao nhit trong
dich thuy phan 1a 13,00 g/kg ¢ ngay thuy phan thir 8
g véi ti 16 mudi bo sung 5,18 %, pH=15,72 va ti
1¢ ché pham vi khuan b sung 1 1,25%. O ti 1¢ nay
lugng amoniac sinh ra thép, giam duoc hao hut dam
amin, khong gy ngd doc cho qua trinh ché bién
thirc &n sau nay. Két qua nay phu hop véi nghién
ctru cta Tran Thanh Diing “Sir dung ché pham vi
khuén Bacillus subtilis thity phan phu pham c4 tra
dé 1am phén bon sinh hoc cho rau” véi Bacillus
subtilis 14 1,4%, mudi 7% va pH =52 [1].

3.2. Lwong dich dam bd sung dén qua trinh
tang trong cia ga Tam hoang

Theo s6 liéu Bang 4, & ngay 0 trong lwong cuia

ga con gan nhu bang nhau, sy khac biét rat it va
khong c6 y nghia thong ké & do tin ciy 95%. Theo
thoi glan trong luong cua ga g v6i bdn loai thire
an déu tang nhung téc do tang trong 1a khac nhau va
su khac biét vé khdi lugng c6 y nghia vé mit théng
ké. Theo Bang 4, & moi thoi diém trong qua trinh
thi nghiém, cac nghiém thirc trng véi thirc an loai
1 déu c6 trong lugng nhé hon so véi cac nghiém
thirc con lai, trong khi trong lugng ban dau cua cac
nghiém thtc 13 twong dwong nhau va thanh phan
bdn loai thirc dn ciing nhu nhau, chi khac vé ham
lwong dam. Piéu nay ching t6 ham lwong dam cua
thirc an loai 1 khong da dé dap ung nhu cau dinh
dudng cho ga con giéng Tam hoang.
Bing 4. Két qua théng ké trong lwgng ga chiu dnh
huéng béi cac loai thirc in

Loai Trong lwgng ga (g)

thitc  Ngay Ngay Ngay Ngay Ngay Ngay
in 0 7 14 21 28 35
1 390 80°  154* 203* 301* 4520
2 41 93 182° 242> 336" 521°
3400 92®  182*  250° 346™ 5320
4 41 95 227° 264" 368 558

Ghi chu: Xem Bang 1.

DPéi véi ba loai thirc dn con lai, tuy trong
luong cua cac nghiém thirc tmg véi mdi loai 1a
khac nhau nhung xét vé mat thong ké thi sy khac
biét 1a khong co ¥ nghia. Pidu nay dugc giai thich
ham lucmg protein 18% (180 g/kg) trong thuc an
da du dé dap ung nhu cau dinh dudng cho ga con
giong Tam hoang, vi theo Farmvina khau phan an
cua ga co ti 1¢ dam qua cao s€ c6 hai cho stc khoe
clia ga, c6 thé giét chét no. Néu thirc an c6 ti 16 dam
thép, gasé dm yéu, bénh tat, tang truéng cham. Do
d6 du thure an loai 3 va loai 4 ¢6 ham lugng dam
cao hon nhung ciing khong lam cho ga tang trong
nhanh hon va tao ra sy khac biét co y nghia thong
ké dbi v6i cac nghiém thic Gmg vai thire an loai 2,
cu thé vé ham Iugng dam trong ba loai thirc an nay
nhu sau: loai 2 1a 179,65 g/kg, loai 3 1a 191,39 g/
kg valoai 4 1a 210 g/kg.

Tuy khong tao ra dugc su khac biét c6 y nghia
thong ké d6i v6i cac nghiém thirc cua thire in loai
2 nhung thtrc an loai 3 va loai 4 lam cho ga c6
phan 16n hon vé khdi lwong so véi thirc an loai 2.
Nguyén nhan 1a do cac yéu t6 sau: d6i v6i thirc an
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loai 3, do dich dam thuy phan bd sung vao hdn hop
thtrc n nhiéu hon nén ham lugng dam amin cao
hon thirc an loai 2, ga hép thu dugc nhidu hon nén
16n hon vé khéi lugng; d6i vai thirc an loai 4 (thire
an thi truong) tuy khong bd sung dich dam di qua
qua trinh thuy phan tao acid amin nhu thirc an loai
2 va loai 3, nhung hén hop thirc dn dugc phéi tron
tir nhiéu thanh phan khac nhau nén ngoai protein,
loai thirc dn nay con bo sung nhiéu chat dinh dudng
khac lam cho ga phat trién can 601 hon.

Hinh 7. Ga Tam hoang 21 ngay tudi ¢ chudng sir
dung thirc an loai 2

Wl

Loai 2 Loai 3 Loai 4

WA
o o
1 1

Po tang trong
(g/100g thirc in)
W W
A O

W
[ ]
1

W
o

Loai 1

Loai thirc an

Hinh 8. Tang trong ciia ga trén 100 g thirc an chiu
anh hwéng béi cac loai thirc an khac nhau
Xét vé do tang trong cua ga thi ga sir dung
thirc an loai 1 1a thip nhit (34,67 g/100 g thitc in),
nguyén nhan chinh 1a do ham luwgng dam trong thirc
an khong dap ung du nhu cu dinh dudng cua ga.
Loai thirc an tao ra d tang trong cao nhét cia ga
la thire an loai 4 (41,01 g/100 g thirc an) nhung chi

tao ra dugc su khac biét co y nghia théng ké voi
cac nghiém thuc su dung thirc an loai 1, con véi
cac nghiém thirc st dung hai loai thirc an con lai
thi khong c6 su khac biét.

Trong ba loai thitc an 1, 2 va 3, loai 2 1a tbi uu
nhat vi dam bao ga ting trong tot (khac biét khong
c¢6 ¥ nghia thdng ké véi loai 1 va 3 voi do tin ciy
95%) va gia thanh san xuat thirc an ré hon cac loai
con lai. Do d6, chon thirc an loai 2 s€ c¢6 1gi hon
vé mit kinh té. ,
Bang 5. Chi phi nguyén li€u va gia thanh san xuat 10

kg thirc an loai 2
A Ten . So lwgng  Thanh tién

Nguyén liéu Don gia (kg) (@ ng)
Phuphimci  6.000 58 34.800
Mubi 2.500 0,4 1.000
Bot mi 14.000 2,4 33.600
Cam 5.000 5,6 28.000

Téng 97.400

Nhu vay chi phi cho 1 kg thtrc an loai 2 1a
9.740 déng thap hon so voi thirc dn thi trudong
(13.000 dong). Chi phi nguyén li¢u trong Bang
5 chi 1a ciia mot thi nghiém nho, néu san xuat
trén quy mo 16n thi gia thanh san pham s& giam
di rat nhiéu. Do d6 tir Bang 4 va 5, c6 thé két
luén thire &n loai 2 ¢6 thé dem lai loi ich kinh té
trong viéc chan nudi ga Tam hoang va quy trinh
san xuat ciia n6 c6 thé dugc (mg dung trong san
xudt thuc té.

4. Két luan

Qua két qua nghién ctru, vi¢c tan dung phu
pham ca tra trong cdc nha may ché bién thiy san
dé ché bién thirc dn cho ga Tam hoang 1a hiéu qua.
Thity phan phu pham c4 tra véi moi trudng pH =
5,72, lugng vi khuén b sung 1,25%, két hop mudi
5,18% cho két qua thuy phan t6t nhat véi 13,00 g/
kg dam thu dugc, hon nira ham lugng dam amoniac
thap nhat. Két qua thyc nghiém trén ga Tam hoang
ciing cho thiy phdi ché 80% dich dam so v&i khéi
lugng cam gao va bot mi cho két qua ting trong
khong khac biét vdi loai thirc an trén thi truong,
nhung chi phi lai thap hon./.
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CONDITIONS FOR HYDROLYSING CATFISH BY-PRODUCT AS FOOD
FOR TAM HOANG CHICKEN BY BACILLUS SUBTILIS

Summary

A huge amount of by-product is generated during processing Pangasius fillets. It is likely to cause
environmental pollution and increase production costs in waste treatment. Utilizing by-product for value-
added products not only solves these serious problems, but also brings about many other benefits. In this
study, catfish by-product was hydrolyzed at pH=5.72, 1.25% Bacillus subtilis and 5.18% salt yielding
hydrolysis with high protein content (13.00 g/kg). Incorporating the obtained protein hydrolysate into
the mixture of rice bran and wheat flour (7:3) in a ratio of 8:2 to produce food for Tam hoang chicken
species, it revealed that there was no statistically significant difference in the gained weight of chicken
fed by this new food and the gained weight of those fed by regular comemercial one.

Keywords: Bacillus subtilis, fish by-product, valued-added product, chicken food hydrolysing.

Ngay nhdn bai: 24/8/2018,; Ngay nhan lai: 07/10/2018; Ngay duyét dang: 09/11/2018.

105



