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ABSTRACT

Microbe extracted protease was used extensively in many industries especially in food
industry for obtaining protein and in waste treatment. The application of protease from
microbe especially from Bacillus subtilis to recover protein from the by-products of catfish
processing industry in Mekong delta is a promising approach for solving the environmental
problems as well as increasing the economic efficiency. This experiment was conducted to
investigate the activity of protease extracted from Bacillus subtilis on the by-products of Tra
fish. The result has showed that the optimum conditions for the activity of protease from
Bacilus subtilis is at temperature 50°C:; pH 7,6; water content 30%; salt concentration 2%,
50Ul of enzyme and a hydrolyzing time of 18 hours. The obtained protein solution was then
used to produce fish sauce-like product. The quality of product is relatively good ranking at
grade 1 according to the quality standard of fish sauce. Tra fish fat was also obtained with the
rate of 28,5%, the quality is also acceptable in comparison with Tra fish fat obtained from fry
and centrifugal method. However, the odor of obtained protein solution is uncomfortable due
to the impurities and need to be improved.

GIOI THIEU

Hién nay viéc xir ly chat thai trong cac nha may ché bién thiy san dang duoc dic biét
quan tam. D4i voi ving Dong Bang Séng Ciru Long, noi ¢6 nganh nudi trong va ché bién
thiy san phat trién, van dé xir ly phu pham cé& Tra hiéu qua, kinh té va than thién véi moi
trudng ngay cang tro nén cap thiét. Ti 1& kha dung trong cng nghiép thuc pham cua ca Tra la
tuong d6i thap do d6 néu san lwong ca nguyén ligu dat 1 tridu tan thi cac nha may ché bién
phai thai ra thj truong hon 600.000 tan phy phém ca Tra (Nguyén Trong Cén, 2006; VASEP,
2006). bay la ngudn phu pham khéng 16 va néu khong c6 céch giai quyét on thoa sé luong
phu pham nay cua cac doanh nghi¢p ché bién thi Dong Bang Song Cuu Long s€ nhanh chéng
bi 6 nhiém. Nhing nam gan day, viéc tan dung céc phy pham tir cac nha may ché bién thay
san dé ché bién ra nhitng mat hang gia tri gia tang, dic biét 1a d6i vai phy pham tir ca Tra, ca
Basa ciing da duocC sy quan tim dau tu cua cac doanh nghiép ché bién thiry san. Dau, xuong
sbng, rudt, ky vi cua ca tra duoc tan dung ti da ché bién thanh thuc an cong nghiép phuc vu
chan nu6i sau khi da nau lay ma. Bao tir, bong bong ca ban cho nhirng dai Iy chuyén thu mua
say kho cung cap cho cac nha hang Da cé& xuat khau sang Chau Au phuc vu cong nghiép
duoc phim, m¥y pham. Riéng m& ca chiém tir 15 — 20% trong lugng duoc cc co s¢ ché bién
nau thanh m& nuéc cung wng cho thi truong.

Bén canh viéc tao ra san pham gia tri gia ting tir phu pham cia ca Tra, phuong phap
xir Iy nguon phu pham nay bang cac bién phép sinh hoc ciing dang rat dugc quan tam, dic
biét 1a str dung enzyme thay phan dé thu hoi protein do tao ra nhiing san pham cé nhiéu cong
dung va gia tri dinh dudng cao (Min-Tian Gao va ctv, 2005).

Viéc su dung enzyme protease tu Bacillus subtilis, mét loai vi khuan c6 kha ning
thich nghi cao, c6 thé tong hop dugc nhiéu loai enzyme can thiét trong qué trinh song dé thich
ung vai nhiéu hoan canh va dieu kién méi truong (E.El Mayday va ctv., 1989) nhu: amylase,
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hemicellulase, glucanase, xylanase protease...cho viéc thuy phan phu pham ca Tra dang
dugc quan tam nghién ctu va cé nhiéu trién vong dé rng dung trong san Xuét trén thyc té.

Muyc tiéu ciia nghién ciu nay la tim diéu kién tét nhat cho viéc thiy phan protein ca
Tra bang enzyme protease tir vi khuan Bacillus subtilis. Sau d6 thir nghiém san xuat nudc
méam tir ngudn dich dam thu hdi duoc & diéu kién thuy phan tét nhat caa enzyme protease tir
vi khuan Bacillus subtilis.

VAT LIEU VA PHUONG PHAP

Nghién ctru dugc thuc hién tai Khoa Thuy San, Vién Nghién Ctru Cong nghé Sinh hoc
va Cong Nghé Méi Truong truong Bai Hoc Nong Lam TP. H6 Chi Minh.

Bacillus subtilis 1a tryc khuan, Gram (+), c6 kha ning sinh catalase, hiéu khi hay ki
khi tly y, thuong dugc tim thiy trong dat ¢ ndi bao tir ¢ kha ning chiu nhiét, tia buc xa,
chat sat khuan, chat hat am (E. M. El — Safey va U. M. Abdul-Raouf, 2004; M. Paul va ctv.,
2006 va Aertsen va ctv., 2005).

Enzyme protease thd tir vi khuan Bacillus subtilis 43 duoc cung cap bai phong thi
nghiém B mdn Cong Nghé Sinh Hoc truong Pai Hoc Nong Lam thanh phé H Chi Minh voi
mot sb dic tinh nhu nhiét d6 t6i wu ¢ 50°C, ty Ié tua enzyme : con la 1: 3, thoi gian taa 1a 30
phat, ty 1€ nude : enzyme 14 1:1, hoat tinh 1a 12 Ul/g.

Phyu pham c4 Tra dugc cung cip bai Cong ty Vinh Hoan tinh Bong Thap.
Canh truong thu nhan duoc tir nudi cdy béan rin duoc tién hanh tia dé thu enzyme

protease ban tinh sach vai tac nhan taa la ethanol 96%. Quy trinh tinh sach enzyme duoc thuc
hién nhu sau:

200g enzyme thé pha
2 lit rrdre

Lic d&u trong 15 phit

'

Ly tim lay dich

.

Tiha cén lanh 5°C

.

Ly tam lay ta

So d6 1. Quy trinh tinh sach enzyme protease thd tir vi khuan Bacillus subtilis 43

449



Thi nghiém 1: khao sat va chon loc diéu kién thily phan thich hgp
Khdo sat thanh phdn ciia co chit diing d@é thity phan

Tién hanh do cac chi tiéu nitrogen tong sb, nitrogen formol va nitrogen NHz nham xac
dinh nguon nguyén liéu c6 du kha nang thuy phén tao ra dich dam c6 chat lugng tot.

Khdo sat ty 1¢ nuwec

V6i didu kién t6i uu cua enzyme protease (nhiét do 50°C, pH =7,6), 100g co chét duoc
thiy phan véi nong do enzyme 50Ul trong 24 gio, véi cac ty I¢ nudc khao sat nhu sau: 0%,
30%, 50%, 70%, 100%. San phiam sau thiry phan s& duoc tién hanh do cac chi s6 dam dé tinh
hiéu suat thay phan va hiéu suét thu nhan dam hoa tan. Tir d6, chon ra ty 1& nudc toi wu dé
tién hanh khao st tiép theo. Bong thoi, ty 16 m& thu duoc ciing dwoc khao sat & cac ty Ié nudc
khac nhau nham tim hiéu nu6c c6 hodc khdng c6 anh hudng dén ty 1é thu hdi ma.

Khdo sat néng dé muéi

V&i céc ty 1é nude tdi wu da xac dinh va diéu kién thuy phan nhu trén, tién hanh thiy
phan vagi cac nong d6 khao sat nhu sau: 1%, 2%, 3%, 4%, 5%.

San pham sau thay phan s& duogc tién hanh do cac chi tiéu dam dé tinh hiéu suat thay
phan va hiéu suat thu nhan dam hoa tan. Tt d6, chon ra nong d6 mudi toi wu dé tién hanh
khao sat tiep theo.

Khio sat nong dé enzyme thuy phan

Vi cac diéu kién ty 1é nuc va nong do mudi da xéc dinh va diéu kign thiry phan nhu
trén, tién hanh thay doi nong do enzyme véi cac hoat d6 khao sat nhu nhau: khong co
enzyme, 25Ul, 50UI, 75Ul, 100UI, 125Ul.

San pham sau thuy phan s& duoc tién hanh do céc chi s6 dam dé tinh hiéu suat thuy
phan va hiéu suat thu nhan dam hoa tan. Tir d6, chon ra hoat do enzyme t6i vu dé tién hanh
c4c khao sét tiép theo. Dong thoi, tinh ty 16 m& thu duoc & cac hoat d6 enzyme khéc nhau
nham biét duoc hoat d6 enzyme c6 hoic khdng c¢é anh huong dén ty 16 thu hdi ma.

Khdo sat thei gian thuy phan

V6i cac diéu kién dd xac dinh & cac thi nghiém trén, tién hanh khao sat thoi gian thay
phan tir 2 gio dén 24 gio.

Dich sau thay phan s& duoc tién hanh do cac chi tiéu dam dé tinh hiéu suat thuy phan
va hiéu suit thu nhan dam hoa tan. Tir d6, chon ra thoi gian téi wu dé tién hanh thuy phan véi
khéi lwong I6n. Ty 1é m& thu dugc ciing dugc khao sét ¢ cac thoi gian khéc nhau nham biét
duoc thoi gian c6 hoac khdng c6 anh huong dén ty 1¢ thu hdi ma.

Hiéu sudt thiy phan va hiéu sudt thu nhdn dam hoa tan dwgc tinh nhw sau

I — _ (3,0 (LI 100 IR oy |
' ® T T (W DOIE TP 100 (OIIIIE (IE)
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Trong do:

- Nr: ham lugng dam formol trong dich sau khi thuy phan

- Nts: ham lugng dam tong s6 trong dich thay phan sau thay phan

- N7s nguyen lieu: ham luong dam tong sé ciia nguyén liéu trude khi thiy phan.
- Nitrogen tong s6 duoc xac dinh bang phuong phap Kjeldalh

- Nitrogen formol dugc xac dinh bang phuong phép Sorensen

- Nitrogen NH; dugc xac dinh bang hé thdng may Kjeldalh

(Tong Cuc Tiéu Chuan — Po Luong- Chét Lugng, 1990)

Thi nghiém 2: thir nghiém san xuat nwéc mam tir dich thiay phan thu dwoc & diéu kién
tdi wu

Dich thu duoc sau thuy phan ¢ cac d1éu kién téi wu duge dung dé san xuat thir nghiém
nudC Mam ngan ngay. Chat hrorng nuoc mim duoc danh gia bang phuong phap cam quan véi
cac chi tiéu danh gia gdm: mau sac, mui, vi va do trong. Céc chi tiéu duoc danh gid bang
phuong phap cho diém véi 12 cam quan vién.

Phuwong phap xir Iy s6 liéu

Céc s lidu thu duoc duoc xu ly théng ké bang Excel va phan mém Stagraphic 7.0.
KET QUA VA THAO LUAN
Két qua khao sat va chen loc diéu ki¢n thity phan thich hop

Két qud khdo sat thanh phan ciia co chit ditng dé thity phan

Thanh phan khéi lugng phu pham va ham luong céc loai dam c6 trong phu pham ca
Tra dugc trinh bay trong bang 1 va 2.

Bang 1. Thanh phan khéi lugng cua phu pham ca dung dé thiy phan

Dau, xuong, vay dudi (%) M3 bung (%) Noi tang (%) M5 14 (%)
64,23 18,71 10,97 6,1

Bang 2. Ham luong céc loai dam c6 trong phu pham cé&

Chi tiéu phén tich Ham lugng
Do am (%) 66
Nitrogen formol (g/100g NL) 0,1
Nitrogen tong s6 (g/100g NL) 2,25
Protein tong (%) (Nts*6,25) 14,1
Nitrogen NH3 (9/100g NL) 0,1
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Phy pham c4 Tra c6 ham luong m& kha cao, md bung chiém 18,71% va m& l4 chiém
6,1%. Lugng dam trong loai nguyén li¢u nay chiém ti I¢ twong doi cao cung véi khoi luong
phu pham twong d6i I6n thi viéc thu hoi lai lwong dam nay dé ndng cao hiéu qua kinh té 1a can
thiét.

Két qud khdo sat dnh hwong cia ty 1¢ nwde dén qua trinh thiy phan

Két qua khao sat anh huong cua ty 18 nudc dén qué trinh thuy phan dugc trinh bay ¢
bang 3.

Bang 3. Anh huong cua ty 16 nudc dén hiéu suat thiry phan va hiéu suét thu nhan dam hoa tan.

Nuéc 0% 30% 50% 70% 100%
Chi tiéu
NE (9/I) 7,93° 12,14° 9,04° 6° 5,49¢
Ns (g/1) 17,37° 14,97 13,9° 10° 9,77°
Niws (/1) 1,12 0,66" 0,49 0,36  0,27°
HSTP (%) 39,32¢ 76,67 61,36" 56,73°  53,4°
HSTNane (%) 77,2° 66,53" 61,78° 4444° 43 42°

(Ghi cha: Trong ciing mét hang ngang, cac gia tri trung binh khéng ciing mdu ty thi khac biét
o muc y nghia 95%).

Ham luong dam formol ting nhanh tir 0% dén 30% va dat ty & cao nhat & 30%
khoang 12 (g/l) khéc biét c6 y nghia so véi ti 1€ nudc ¢ cdc nghiém thuc khéac. Cing ¢ ty 1€
30% nuéc thi hiéu suat thuy phan la cao nhét (khoang 77%) va ciing khac biét ¢6 ¥ nghia so
vé6i cac nghiém thuc khac. Trong khi d6 & hiéu suat thu nhan dam hoa tan & ty 1é nuéc 30% la
khoang 67% chi thap hon so v&i hiéu suat & ty 1& nudc 1a 0% (77%). Tuy nhién, xét vé ca hai
mat s6 luong va chat lugng ciia dung dich dam thu duoc thi ty 18 nuoc & 30% la nghigm thirc
tot nhat.

Ty Ié¢ m& thu hdi ciing dugc khao sat & giai doan ndy. Két qua duoc trinh bay trong
bang 4.

Bang 4. Anh huéng cua ty & nude dén ty 16 md thu hoi

Ty 1€ nude (%) Ham lugng (%)
0 14,97
30 29,33%
50 29,5°
70 29,874
100 30,1°

(Ghi chu: cac gia tri trung binh khéng cliing mau ti thi khac biét ¢ mirc y nghia 95%).

Ty 1& nudc 0% co ty 1é md thu duoc & thip nhit, c¢6 sy khac biét théng ké & mac do
tin cay 95% so vai cac ty 1¢ nudc khdc. Nguyén nhén do ty I¢ nudc 0%, nguyén li¢u chua
thiy phan hét nén mad chua tach ra triét dé. Cac ty 1é nuéc con lai mac du ¢ su thay doi
nhung khong dang ké va khong c6 su khac biét vé miat thong ké & muic d6 95%. Do do, ty Ié
nude 1a 30% dugc chon dé thuc hién cac khao sét tiép theo.
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Két qud khdo sat dnh hwong ciia néng dé mudi bo sung vao trong qua trinh thiy phan

Két qua khao sat anh huong ciia ndng d6 mudi bd sung vao trong qua trinh thiy phan
dugc trinh bay trong bang 5.

Bang 5. Anh huéng cua ndng d¢6 mudi dén qué trinh thuy phan phu pham ca Tra

Tilé mubi 1% 2% 3% 4% 5%
Chi tiéu
NE (g/l) 9,25° 11,47° 10,01° 9,26° 9,27™
Nrs (g/l) 17,2° 15,1° 16,6” 17,7 18,27°
Nz (/1) 0,99° 0,89° 0,75 0,61° 0,48°
HSTP (%) 48,02° 70,072 55,78° 48,87° 50,3°
HST N (%) 76,447 67,11° 73,78° 78,67° 81,2°

(Ghi cha: Trong cting mét hang ngang, cac gia tri trung binh khéng ciing mau ty thi khac biét
o muc y nghia 95%).

Ham luong dam formol va hi¢u suat thiry phan ting nhanh tir 1% dén 2% va dat gia tri
cao nhat & ndng d6 mudi 2% (11,5 g/l va 70% twong ng) va co sy khac biét co y nghia so véi
tat ca cac nghiém thuc con lai, sau d6 hi¢u suat thuy phan giam rat nhanh & nong d6 mudi tur
3% dén 5%. Két qua nay cho thay nong do mudi bd sung thich hop 1a 2% vi cho hiéu suat
thiy phan ciing nhu chat luong dam I cao nhit. Do do, chiing t6i chon ndéng d6 mudi 1a 2%
cho céc khao sét tiép theo.

Két qud khdo sat dnh hweng ciia néng dp enzyme bé sung vao qua trinh thizy phan

Két qua khao sat anh huong cia ndng do enzyme bd sung vao qua trinh thay phan ¢
bang 3.6 cho thiy hiéu suat thiy phan tuan theo phuong trinh dong hoc Michaelis — Menten,
hoat dong cua enzyme s& khong tang dong bién v&i nong d6 enzyme (Roman Buckow, 2006)
(biéu @6 1): hiéu suat thuy phan ting 1én rat nhanh trong khoang 0UT dén 50Ul (tir khoang 7%
1én dén 78%) va dat dinh & 50UI sau d6 6n dinh va giam nhe khi ting ndng d6 enzyme dén
125U1.

o
13
L
A

0 75 160 125
Nong d6 enzyme (UT)

—~—HSTP (%5}

~—HSTNdht (26}

Biéu d6 1. Anh huong cua nong do enzyme dén hiéu suat thay phan va hiéu suat thu nhan
dam hoa tan
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Theo ndng d6 enzyme bd sung, ty 1é dam formol thu duoc ciing chia thanh ba phan
khuc: ting dan tir OUT ¢én 50UI sau d6 6n dinh tir S0UI d¢én 100UI va sau d6 giam dan ¢ nong
d6 cao hon. Ham lugng dam formol thu dwoc cao nhit & ndng do 75U, tuy nhién su khac biét
nay la khéng cé y nghia voi mirc do tin cay 95% so véi nong ¢ 50UI. Xét hai chi s6 quan
trong nhat 1a ¢dam formol, hiéu suat thuy phan ciing nhu tinh kinh té khi b sung ham hrong
enzyme thi hoat do 50UI dugc chon dé tién hanh cac thi nghiém tiép theo.

Bang 6. Anh huong cua ndng do enzyme dén qua trinh thiry phan phy pham cé Tra

nzyme (Ul) 0 25 50 75 100 125
Chi tiéu

Ne (9/1) 5,53¢ 10,79° 12,44° 12,76° 12,3 11,64
N+s (g/1) 14,5d 16,4 15,1% 15,9 16,4 18,2°
Nns (9/1) 3,27° 0,64° 0,71° 0,74° 0,8° 0,82°
HSTP (%) 15,48  61,89° 77,68° 75,6% 70,12° 59,45°

HST N (%) 6444° 7289 67,11 7067  72,89° 80,89°

(Ghi cha: Trong cting mét hang ngang, cac gia tri trung binh khéng ciing mau ty thi khac biét
o muc y nghia 95%).

Ty lé ma thu hdi duoc khi bo sung cac nong do enzyme khac nhau ciing duoc khao sat
va két qua dugc trinh bay trong bang 7.

Bang 7. Anh huéng cua ndng d6 enzyme dén ty I8 thu mo

Nong do enzyme (UI) Ham lugng (%)
0 24,43"
25 30,772
50 30,83
75 30,33?
100 30,272
125 302

(Ghi chu: cac gia tri trung binh khéng ciing mau ti thi khac biét ¢ mirc y nghia 95%).

Khi khéng bd sung enzyme ham lugng md thu dugc rat thip va cé su khac biét vé mat
thong ké ¢ mirc do tin cay 95% so véi cac nghiém thic con lai. Nguyén nhan c6 thé Ia khi
khong b sung enzyme thi sau 24 gio luong mé tach ra khoi nguyén ligu rat thip do toc do
thiy phan cham. Cac hoat do enzyme khac thi ty 16 m& thu hdi ¢ sy thay d6i nhung khong co
su khac biét vé mat théng ké ¢ do tin cay 95%.

Két qud khdo sat danh hweng cia thei gian 1én qua trinh thiy phan

Hiéu suat thuy phan tang dén tir 2 gio dén 18 gio va dat gia tri cao nhat 80,84% sau d6
giam nhe va c6 xu huéng 6n dinh. Dong thoi, hi¢u suat thu nhan dam hoa tan va ty 1€ thu hoi
dam formol ciing dat gié tri cao nhat & 18 gio (14,17 g/I va 74% tuong ung) (bang 8) Do do,
thoi gian thiry phan duoc chon Ia 18 gio dé thuc hién cac thi nghiém tiép theo.

Bang 8. Anh huéng cua thoi gian thuy phan 1én qué trinh thuy phan

WU\ Ne (9/1)  Nrs(g/l) Nz (9/1) HSTP (%) HSTNan: (%)
Thoi gian (gic

2 6,74% 15,13" 0,47¢ 41,440 67,247
4 8,57 15,37 0,49° 52,579 68,31°
6 9,32 15,83% 0,72° 54,33 70,36%
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Wu\ Ne (/1)  Nvs(g/l) Nnns (9/1) HSTP (%)  HSTNgn (%)
Thoi gian (gic

8 9,83" 15,97 0,75% 56,86°" 70,98%
10 10,16 16,03 0,78% 58,52° 71,24
12 10,477 16,1° 0,79% 60,12° 71,56
14 10,62° 16,3% 0,81%° 60,18° 72,447
16 12,12° 16,43 0,7° 69,51° 73,02%¢
18 14,17° 16,6° 0,75% 80,84° 73,78
20 13,66° 16,6° 0,78% 77,59 73,78%
22 13,28° 16,47%° 0,82% 75,65 73,2%
24 12,6°  16,27% 0,86° 72,16 72,31

(Ghi cha: Trong cling mét cét, cac gia tri trung binh khdng cling mau t thi khac biét ¢ mirc y
nghia 95%).

Két qua thi nghiém 2: &ng dung san xudt nwéc mam tir dich thiy phan nguyén ligu véi
cac dieu kién d& dwgc chon

Tir nhitg diéu kién ti wu d& dugc xc dinh tir cac thi nghiém trén (nhiét o 50°C, pH
7,6, 2% NaCl, nong d¢ enzyme 50UL 30% nudc, thoi gian thuy phan 18 gio), mot kh01 luong
co chat lon hon (1kg) dugc thiry phan dé thu hdi dich dam ding dé san xuat nuéc mam.

Quy trinh san xuat thir nghi¢m nuéc mam tir dich thiy phan phu pham ca Tra dwgc
trinh bay trong so do 1.

Chat lwong nuéc mdm & cac ty & bd chugp khac nhau dugce danh gia bang phuong
phdp cam quan va duoc trinh bay trong bang 9.

Bang 9. Két qua danh gia cac chi tiéu cam quan cta nuéc mam ca Tra c6 ty 1é ba chuop lan
luot 1a 10%, 20% va 30%.

10% 20% 30%

' , He s6 quan Trung Piém Trung DPiém Trung Diém

Chi tiéu chat lugng ; binh co binh co binh co

trong

trong trong trong
luong luong lugng

Mau sic 0,8 458 3,67 475 3,8 4,33 3,46

Mui 1.2 3,67 4,4 4 4,8 3,83 4,6

Vi 1.2 3,17 3,8 3,92 4,7 3,25 39

Do trong 0,8 3,83 3,01 4,08 3,26 4,25 34
Diém s chung 14,936 16,568 15,36

Theo két qua danh gia cam quan thi mau nuéc mam co ty I¢ ba chuop 14 20% c6 diém
sb chung cao nhét 1a 16,57 diém. Vi diém nay miu dugc xép loai kha theo muc chat lwong
dol VGi san pham khong dung danh hi¢u hang uu va ham lugng dam tong s6 dat 16 (g/1) duoc
xép hang 1 theo yeu cau chat hrorng va ky thuat cua san pham nudc mam. Nhu vay, ty 1é b
chuop 20% c6 thé duoc &p dung vao quy trinh san xuat nuéc mam.
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Nguyeén liéu

Xu ly so bd

'

Xay nho
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Thay phan
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Nudc mam
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Loc trong

Dich dam

|

U chugp chin
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._.

Kéo rat 1an 1

™,

B4 + nuéc mudi (24%)

Kéo rat 1an 2

A4

Loc trong

Pha d4u

/

e phim =

So d6 2. Quy trinh san xuat thir nghiém nude mam tir dich thiy phan phu pham ca Tra

Ty lé m& c4 thu duoc tir qua trinh thity phan trong diéu kién ti uu 1a 28,3%. Két qua

danh gia chat lugng m& ca duoc trinh bay trong bang 10.
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Bang 10. Chat luong m& cé sau thay phan

Chi tiéu Két qua
Chi s acid, Xa (mg KOH/g) 0,41
Chi s Peroxyt, Xp (ml Na;S;03) 0,47
Chi s6 lod, X (gl2/100g) 29,24
Ty trong 0,84

Qua so sanh so bd chat lugng M thd thu dugc tir vige thay phan ca Tra bang enzyme
protease V&i phuong phap ran va ly tim ¢ bang 11 thi m& thé thu dugc tir viée thiy phan bang
enzyme c6 chat lugng kha tét.

Bang 11. Anh hudng ciia phuong phap khai thac dén chat luong ma tho

ong phap Phuong phép ran Phuong phap ly tam
Chi tiéu

Chi s6 acid, Xa (mg KOH/q) 3,04 0,4
Chi s Peroxyt, Xp (ml NaS;05) 30,8 1,87
Chi s6 lod, X (gl2/100g) 65,35 68,72

(Hoang Ngoc Song, 2006)
KET LUAN, PE NGHI

Budc dau nghién cau tan dung phu pham cua c& Tra bang enzyme protease tur vi
khuan Bacillus subtilis cho thay c6 nhiéu vu diém nhu qué trinh thuy phan twong dbi don
gian, hiéu suét cao, ¢ thé thu hoi dugc nhiéu san pham khac nhau va chi phi tuong di thap.

Diéu kién toi uu cho viéc thity phan phu pham ca Tra tir enzyme protease tir vi khuan
Bacillus subtilis nhu sau nhiét d6 50°C, pH = 7,6, ty 1¢ nudc 30%, nong d6 muoi 2%, hoat do
enzyme 50Ul va thoi gian thuy phén 14 18 gio.

San phé;n nude méam thu duoc khi u & ty 18 b4 chuop 20% c6 ham lugng dam formol
14,5 g/l, dam térgg S0 16 g/l, dam NH; 1,49 g/l va acid amin 12,81 g/l. Kiém tra chi tiéu vi
sinh dat tiéu chuan va cam quan dat nwéc mam loai kha, hang nhat.

Khoi lugng mé ca thu dugc chiém ty 1¢ khoang 28,5% vai chét lugng tuwong doi tot so
vai viéc thu hoi bang phuong phap ran va ly tam.

‘Tuy nhién trong qua trinh thuy phan mot s6 van dé ciing can phai khic phuc dé nang
cao chat lugng cua san pham sau thuy phan nhu mui hoi trong qua trinh thuy phan cling nhu
trong san pham cudi cuing, chat lugng dich thuy phén chua cao do con chira nhiéu tap chat dan
dén 1am giam chét lugng caa san pham cubi cing.
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