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Tém tat - Trong bai bao nay, ché phdm dich dam (PPH) tir vé dau
tom thé chan trdng (Penaeus vannamei) dwoc nghién cteu thu hoi
bang cong nghé enzyme. Enzyme alcalase da dwoc st dung dé
nghién clru phan tng thiy phan protein trong vé dau tém. Nghién
ctru da xac dinh dugc cac thong sO co ban clia phan trng enzyme
dé thay phan protein trong vé dau tém nhw nhiét dé moi trudng,
pH méi trwong, ty I&é enzyme véi co chat, thdi gian phan (ng
enzyme Ian luot 1a 55°C; 8,0; 1.5% va 80 phut, hiéu suét thu protein
khi d6 dat mirc 61,28 + 0,5%. Ché pham dich dam t&r vé dau tdm
c6 ham lwgng protein xac dinh dwoc la 7,93%, ham lwong nito axit
amin 12 0,87 gam/lit. Ché pham dich dam tir vé dau tém duoc xac
dinh du diéu kién st dung lam thirc an chan nudi (theo QCVN 01-
183:2016/BNNPTNT).

T khéa - ché phdm dich dam (PPH); vd dau tém; enzyme
alcalase; Bacillus lichenifomis, protein; protease; endopeptidase;
hop chét cé hoat tinh sinh hoc; 6 nhiém mai trwdng

1. Pit van dé

Viéc tan dung phé liéu cong nghiép ché bién tom dé san
xuat céc san pham gia tri gia ting da gdy ra nhirng tac dong
xu trong nhirg nim qua. Tac dong xau sinh ra khi ding
cong nghé lac hau cé thé ké dén 12 van nan 6 nhiém moi
truong. Cong nghé hién dang sir dung dé xtr 1y phé liéu tom
thai ra nhitng san pham phu 1a cac chat doc hai nhu HCI,
acid acetic va NaOH vao hé sinh thai nudc, tac dong manh
t6i moi sinh cua dong vat va thuc vat trong nudc, dan téi
mét can bang sinh thai. Vi viy vin dé nghién ctru va sir
dung cong nghé thay thé an toan hon 1 van d& cap thiét [1].
Phé liéu vo dau tom chira cac hoat chat sinh hoc nhu chitin,
chat mau, axit amin va cac acid béo. Nhimng hoat chit sinh
hoc nay duoc ing dung rong réi trong y hoc, diéu tri, my
pham, cong nghiép dét va san xuét gidy, cong nghé sinh
hoc va cong nghé thyc pham [1, 3]. Muc tiéu cua nghién
clru nay la tim giai phap sinh hoc dé thu cac amino acid va
peptid (san pham thuy phan protein) tir vo dau tom, tir d6
tao ra ché pham dich dam nham dinh huéng ing dung trong
chan nuéi. Ché pham dich dam (preparation of protein
hydrolysate- PPH) tr vo déu tom duoc dung lam thie an
bo sung trong chan nudi gia stc, gia cam va trong nudi
trong thity san. Viéc nghién ctru san xuat PPH hién nay rat
dugc quan tdm [1-3].

2. Pbi twong va phuwong phap nghién ciru
2.1. Péi twong nghién ciru

Abstract - In this article, preparation of protein hydrolysate (PPH)
from shrimp waste mainly comprising head and shell of Penaeus
vannamei by enzymatic hydrolysis is presented. Enzyme alcalase
is used to optimize hydrolysis conditions for shrimp waste
hydrolysis. A model equation is proposed to determine effects of
temperature; pH; enzyme/substrate ratio and time on degree of
hydrolysis where optimum values are found to be 55°C; 8,0; 1.5%
and 80 min, for maximum degree of hydrolysis 61,28+0,5%
respectively. The extraction of prepared protein hydrolysate
obtained contains protein content (7,93%) and nitrogen amino acid
content (0,87 g/l). Prepared protein hydrolysate is suitable enough
to recommend as a functional food additive (according to QCVN
01-183:2016/BNNPTNT).

Key words - preparation of protein hydrolysate (PPH); shrimp head
waste; enzyme alcalase; Bacillus lichenifomis; protein; protease;
endopeptidase; bioactive compound; environment pollution

2.1.1. V6 dau tém

Mau vo dau tom thudc loai tom thé chan tring (Penaeus
vannamei) duoc thu mua tai Xi nghi¢p dong lanh 32 —
Cong ty C6 phan Thuy san va Thuong mai Thuan Phudc,
Pa Néing. Cac miu vo dau tom duoc chira trong céc thi
nilon va chuyén ngay vé phong kiém nghiém — Trung tam
Chat lugng Nong LAm Thuy san Ving 2, Da Ning. Tai day,
mau vo dau tom dugce rira sach dudi voi nude chay dé bo
thit vun va bun, sau dé dé rdo nudc va phan chia vao céc
bao PE dan dé dam bao vo trung, mdi tai chira 50g vo dau
tom nguyén lidu. Cac mau ndy c6 thé sir dung lam thi
nghiém ngay hodc dem di cap dong & nhiét do -20°C.
Nhitng lan sir dung tiép theo s& tién hanh ra dong tir tir trong
tu lanh trudce khi thuce hién cac thi nghiém.

Khi tién hanh thi nghiém, cac miu vo dau tom dugc
nghién dén kich thudc 2 — 3 mm dé tang dién tich tiép xuc
voi enzyme.

2.1.2. Enzyme

Nghién clru ndy su dung enzyme Alcalase 2.4L cua
h&ng Novo Nordisk, Bagsvaerd, Denmark.

Alcalase 1a enzyme thiy phan protein thu nhén tir
Bacillus lichenifomis. Chung ¢ kha ning phén cit cac lién
két peptide ndi phan tir (endopeptidase) dé chuyén cac phan
tr protein thanh peptide. Cac diéu kién toi thich cho
enzyme Alcalase 1a nhiét do tir 55°C dén 70°C, phu thudc
vao loai co chét, va gia tri pH 1a tir 6,5 dén 8,5.



22 Bui Xuan Doéng, Pham Thi My, Huynh V&n Anh Thi, Tran Trung Thanh Binh, Ngé Thi Ngoc Bich, Nguyé&n Van Tuyén, Ha Ngoc Tuén

2.2. Phwong phap nghién ciru

2.2.1. Xdc dinh ty 1é enzyme Alcalase/nguyén liéu vé dau
tdm thich hop cho phdn vng enzyme thiiy phdn protein

Cho 50g vo dau tom da nghién nho (kich thudc 2 —
3mm) vao cac bao PE dan, bd sung 50ml nudc (trude do
diéu chinh pH nuéc vé pH = 8 bang NaOH 20%). Thém
enzyme Alcalase 2.4L v6i céc ti 1€ 14 0,5%, 1,0 %, 1,5% va
2,0% so v6i khdi lugng nguyén lidu vo dau tom. Qua trinh
thily phan dugc thuc hién & nhiét do 45°C trong thoi gian
80 phut. Tién hanh thu dich thity phan va danh gia cac chi
tiéu chét lugng.
2.2.2. Xdc dinh gia tri pH thich hop cho phan 1#ng enzyme
thity phén protein trong vé dau tom

Cho 50g vo dau tom da nghién nho (kich thudc 2 - 3mm)
vao bao PE déan, bd sung 50ml nudc, diéu chinh pH moi
truong cac mau tuong ing pH =6, pH =7, pH =8, pH=9
bang dung dich NaOH 20%. Thém enzyme Alcalase 2.4L
Vv6i ti 18 1,5% so vé6i khoi lugng nguyén liéu vo dau tom. Qué
trinh thily phin duoc thuc hién & nhiét d6 45°C trong thoi
gian 80 phut. Tién hanh thu dich thuy phén va danh gia cac
chi tiéu chat lugng nham t6i uu hoa thong sd tiép theo.

2.2.3. Xdc dinh nhiét do thich hop cho phan ung enzyme
thity phén protein trong vo dau tém

Cho 50g v6 dau tom dd nghién nho (kich thude 2 —
3mm) vao bao PE dén, bd sung 50ml nuéc, chinh pH moi
truong vé pH = 8 bang NaOH 20%. Thém enzyme Alcalase
2.4L véiti1é 1a 1,5% so v6i khéi lwong nguyén lidu vo dau
tdm. Qua trinh thity phan dugc thyc hién ¢ cac gia tri nhiét
d6 14 40°C, 45°C, 50°C, 55°C trong thoi gian 80 phut. Tién
hanh thu dich thiry phan va danh gia cac chi tiéu chat luong.
2.2.4. Hiéu sudt thu hoi protein tir vé dau tom

Hiéu suét thu hdi protein tur vo dau tdm duogc tinh theo
cong thuc:

H (%) = Cus
CNZ
Trong d6: Cni- la ham lwong protein trong dich dam;
Cnz- la ham lwong protein trong vé dau tom
nguyén liéu (Ham hrong protein duwoC Xdc dinh thong qua
ham leong nito tong 6 nhén véi hé sé chuyén doi 14 6,25)
2.3. Cac phwong phdp phén tich
2.3.1. Cdc phuong phdp phan tich thanh phan nguyén liéu
va chat lwong PPH
- Nghién ctru sir dung cac phuong phap phan tich chuin
theo quy dinh hién hanh dé phan tich thanh phan héa hoc
clia nguyén liéu va san pham PPH. Cuy thé nhu sau: ham
lugng protein duge xac dinh bang phuong phap Kjeldahl;
ham lugng lipit dugc xac dinh theo tiéu chuén NMKL sb
131 — 1989; ham lugng 4m duoc xac dinh theo tiéu chudn
NMKL sb 23 — 1991; ham lwong tro dugc xac dinh theo
tiéu chuin NMKL s 173-2005; ham lugng nito amin duoc
xac dinh theo TCVN 3708 — 1990; ham lugng axit amin
duoc xac dinh theo TCVN 8764 — 2012,

- Ham lugng astaxanthin trong dau tém dugc phan tich
theo phuong phép cua Metusalach [4] va Tolasa va cong
su [5]. Can chinh x&c 1g mau cho vao éng ddng héa (hay
cbe thay tinh).

Thém 5ml dung m6i chira hexan va isopropanol voi ty 1€
3:2 (v:v). Bong hda trong 2 phit vai toe do 15000 vong/phiit.
Dé yén 30 phut. Sau do tién hanh loc qua gidy loc Whatman
No.1. Téch chiét 3 lan. Dich chiét dugc dung trong binh
chiét va bo sung thém nuéc mudi sinh Iy véi ty 1¢ 1:2. Lac
nhe binh chiét va dé yén trong 10 phit & nhiét do phong cho
tach pha hoan toan. Tach bo pha dudi, lay pha hexan bén
trén. Sau do, rira pha hexan bang nugc mudi sinh ly. Tién
hanh cd quay chan khdng & 40°C dé bay hoi hexan. Hoa tan
MAu Véi ete dau hoa va dinh muc 18n 10ml. Sau do, tién hanh
pha loéing mau (néu can) va do do hap thu ciia dung dich &
buéc séng 468 nm (A468), dung ete dau hoa Iam dung dich
so sanh. Ham lugng astaxanthin tong s trong mau duoc tinh
theo cong thuc cua Saito va Regier (1971):

AxDxV
C /g)=—
(u9/9) 0.2xG
Trong do6: C: 1a ham lwpng astaxanthin (ug/g mau);
A: @6 hdp thu cua dung dich & 468 nm;
V: thé tich pha lodng (ml);
D: hé sé pha loang;
G: trong lwong mau kho (g);
0,2: 14 @6 hap thy cua dung dich ¢ buéc séng
468 nm cua 1 pg/ml astaxanthin chudn.
2.3.2. Cdc phwong phdp phdn tich vi sinh
Kha ning 1y nhiém vi sinh vat ¢6 hai cua PPH duoc
danh gia thong qua viéc: dinh lugng tong so vi sinh vat hiéu
khi theo TCVN 4884 — 2005; dinh lugng Coliforms theo
TCVN 6848 — 2007; dinh Iuong E. coli B- glucuronidase
duong tinh theo TCVN 7924 — 2008; dinh luong
Staphylococcus aureus tiéu chuan NMKL 66 — 2003.

2.4. Phwong phdp xir Iy 56 liéu

- Cac thi nghiém trong nghién ctru duoc lap lai t6i thiéu
3 lan, 1§ét qua dga ra la trung binh hodc c6 tinh chat dai dién
tot nhat cho 3 1an thi nghiém.

Trong mot sb thi nghiém ¢ s 1an lap lai cao hon va s6
liéu dugce xur 1y thong ké.

- Cac két qua duoc tinh toan va xir Iy bang chwong trinh
Microsoft Excel 2010.

3. Két qua nghién ciru va khao sat

3.1. Két qud xdc dinh thanh phan héa hoc ciia vé diu tom
Bing 1 cho thiy d6 4m cia v6 dau tom nguyén li¢u la

79,5%, ham luong protein, chiém 63,1% va khoang chiem

18,7% theo ham lugng chat kho.

Bing 1. Thanh phan héa hoc ciia nguyén liéu
vo dau tom thé chan trang

STT Chi tiéu phén tich Ponvi | Kétqua
1 | Poam % 79,5+0,3
2 Ham lugng tro % 18,7+0,06
3 Ham lugng protein % 63,1+0,07
4| Ham luong lipit % 9,740,4
5 Ham lugng astaxanthin mg/kg 141,8+0,3

Theo nghién ctu cua Trang Si Trung va cong su [5],
ham luong protein chiém 54,4% va ham luong khoang
chiém 21,2% theo ham lugng chat kho cua nguyén li¢u vé
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dau tom thé chan trang. Cac két qua phéan tich ham lugng
protein va khoang trong céc thi nghiém nay c6 su chénh
1éch so véi tac gia trude co thé giai thich 1a do dac diém veé
loi, thanh phan thirc &n va chu ki sinh san cta tom chan
trang va vi tri dia 1y.

Ham lugng astaxanthin (carotenoid) trong nguyén liéu
vo dau tom chan tring khoang 141,85 mg/kg theo ham
luong chét kho, day la thanh phan thudng duoc thu hoi dé
mg dung trong y hoc va cong nghé thuc pham [4; 5; 6].

Theo Sachindra va cong sy [7], ham lugng carotenoid
chira trong vo du tom khoang 35 — 153 pg/g. Thanh phan
carotenoid nay s& anh hudng nhiéu dén chat lugng cam quan
clia san pham chitin dong thoi 1am 6 nhiém ngudn nude, do
d6 can xtr 1y triét dé trong qua trinh san xuat chitin.

Thanh phan chinh ctia carotenoid trong vo dau tom la
astaxanthin (86-96%) nén c6 thé hiéu thu carotenoid 1a thu
astaxanthin.

3.2. Két qud nghién cieu anh hwéng ti 1¢ enzyme Alcalase/
vé ddu tom dén higu sudt thity phén protein tiv vé dau tom

Nong d6 co chit va ndng do enzyme c6 anh hudng dén
tbc do cua phan tmg enzyme [13]. Trong Hinh 1, hiéu suat
thu hoi protein phu thude nhiéu vao ndng do enzyme
Alcalase sir dung. O ty & 0,5% enzyme Alcalase, hiéu suat
thu hdi protein 1a 30,46%, khi ty 1 enzyme ting 1én gap hai,
gAp ba lan thi hiéu suit thu hoi ting 1én twong tmg 1a 43,96%
va 51,06%. Viéc ting ty 1& enzyme lam ting hiéu sut thu
héi protein do s lwgng phén tir enzyme tiép xtic va phan cat
protein trong ting. Nhung khi ty 16 enzyme Alcalase/ vo dau
tom tang 1én 2,0% thi hiéu suit dat 48,69%.

Shahidi va cong su [10] d4 ching minh rang trong giai
doan dau cua qua trinh thay phan, lugng 16n protein hoa
tan s€ duogc gidi phong va khong co sy tang 1é€n cac san
pham thily phan hoa tan khi thém enzyme trong giai doan
6n dinh cta qua trinh thity phan.
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dén hiéu sudt thu hoi protein tir vo dau tom

Diniz va Martin [11] di bao cao rang, khi co chét c6
mit trong dich thuy phan duoc gin vao trung tim hoat dong
cua enzyme, cac enzyme tu do ¢o thé s& {rc ché qua trinh
thiy phén va c6 thé thiy phan chung. Boi vy, viée tang
nong do enzyme 1én qua cao trén 4% khong duoc khuyén
khich va s& khong kinh té.

Vi phén tich trén day, st dung ty 16 enzyme Alcalase
1a 1,5% thi hiéu suat hiéu suat thu hoi protein la tot nhat —

dat mirc 51,06%. Két qua nay s& dugc sir dung cho céc thi
nghiém tiep theo.
3.3. Két qud nghién citu anh hwéng ciia dp pH dén hi¢u
suat thiiy phdn protein trong vé dau tom bang enzyme
Theo Pham Thi Tran Chau [12], pH moi trudng anh
hudng 16 rét dén phan tng enzyme vi n6 anh hudng dén
murc d6 ion hoa co chat, enzyme va anh huong dén dé bén
cua protein enzyme.
Hinh 2 thé hién anh huéng ciia pH dén hiéu suét thu hoi
protein tir vo dau tom.
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Hinh 2. Anh hudng ciia nong dé pH dén
hiéu sudt thu hozprotem tir v6 ddu tom

Khi str dung pH = 6 cho phan {rng thity phan protein, day
chua phai 1a mtrc pH t6i thich cho hoat dong ciia enzyme
Alcalase, boi vay hiéu suét thu hdi chi dat 33,64%. Khi phan
(g thily phan v6 dau tom dwoc thyc hién ¢ pH trung tinh
(pH =7), hiéu suét thu hdi protein da ting 1én mot cach dang
ké, khoang 41,42%. Va khi phan (g thity phan thyc hién &
gia tri pH 1a 8 thi hiéu suat thu hdi 1a 49,51%, dat cao nhat
trong bon phan tmg. Va cudi cung, khi cho phan ung xay ra
0 pH =9 thi day khong con la diéu kién t6i thich cho enzyme
Alcalase hoat dong, hiéu suat thu hoi protein giam xudng con
48,45%, diéu nay c6 thé giai thich do khi pH ting s& anh
hudng dén d6 bén ciia enzyme lam cho hoat dong cua n6 tré
nén yéu hon, kéo theo 1am giam lugng protein tao thanh.
Nhu vay, gia tri pH = 8 s€ la pH t6i wu cho qua trinh thay
phan vo déu tom thé chan trang Két qua nay s& duoc sir dung
dé thuc hi¢n thi nghiém tlep theo.

3.4. Két qud nghién ciru dnh hwong ciia nhigt dp dén
higu sudt thiiy phén protein

Theo Nguyén Dirc Lugng [13], nhiét do anh huong rét
lon dén phan ‘ung enzyme va nguoi ta thuong sir dung yéu
t nhiét d6 dé diéu khién hoat dong cua enzyme va toc do
phan tng trong bao quan va ché bién thuc pham.

Hinh 3 thé hién anh hudéng cta nhiét d6 dén hiéu sut
thu hdi protein tir vo dau tom. Nhu thdy dugc trong hinh,
su thay déi nhiét 46 anh hudng ro rét nhat dén hiéu suét thu
hdi protein. O nhiét 6 40°C, hiéu suit thu hoi protein la
39,49%, khi ting nhiét d6 1én thém 5°C thi hiéu sut thu
hdi protein ting thém 9,97%. Khi thyc hién phan ung thity
phan & 50°C thi hiéu suét thu hdi van ting nhung ting
cham, chi ting thém 6,48% so v&i nhiét do 45°C. Tiép theo,
thi nghiém dwoc tién hanh & 55°C, hiéu sut thu hdi protein
chi ting thém 5,33% so véi khi thuc hién & 50°C. Hiéu sudt
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thu hoi protein cao nhat ¢ nhiét do 55°C. Nhung & muc
nhiét d6 60°C thi hiéu suat thu hoi protein lai giam, chi dat
mirc 50,1% c6 thé do enzyme bt dau bi bién tinh dudi tac
dung cua nhiét d¢ cao.
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Hinh 3. Anh huwong cua nhiét do dén
hiéu suat thu hoi protein tur vo dau tom

Satya S. Dey & Krushna Chandra Dora [14], khi nghién
ctru thity phan thu hdi protein tir vo dau tdm si Penaeus
monodon bang 4 loai enzyme Alcalase, Neutrase,
Protamex, Flavourzyme cho thay Alcalase c6 tac dung tdt
nhat. Ché d¢ t6i wu dé xuét thity phan 14 ¢ nhigt d¢ 59,37°C,
pH 8,25, ty 1¢ enzyme/co chat 1,84%, thoi gian 84,42 phut.
Nhu vy, néu so sanh véi ké qua nghién ctru cua bai bao
nay thi c6 sy khac biét dang ké. Piéu nay c6 thé giai thich
do nghién ctru ctia Satya S. Dey & Krushna Chandra Dora
thily phan trén d6i twong 1a tom st khac voi ddi twong sur
dung trong nghién ctru nay 1a tom thé chén trang. Ngoai ra,
do thanh phan ciia vo dau tdom nguyén lidu tom khac nhau
theo vi tri dia ly, mua vu sinh trudng, diéu kién moi truong
thily phén, ... nén két qua & day c6 su khac nhau.

Nhu vy, nhiét d§ 55°C la thich hop cho qua trinh thily
phan vé dau tom bang enzyme Alcalase.
3.5. Két qud khdo sdt chit hrgng PPH

Tir nhitng nghién ctru va luan giai trén day, diéu kién
phan ung enzyme xac dinh dugc la nhiét d6 moi trudng
phan g 55°C, ti 1é enzyme Alcalase/vo dau tom 1a 1,5%,
gi4 tri pH = 8 (dwoc diéu chinh bang NaOH), thoi gian phan
ung la 80 phdt.

Hinh 4. Mdu PPH tir vé ddu tém
Nhém nghién ciru da tién hanh thu PPH ¢ diéu kién xac
dinh dugc, hi¢u suat thu protein dat 61,28+0,5 % so voi

ham lugng trong nguyén li¢u ban dau, sau d6 phan tich cac
chi tiéu chat luong PPH thu duge. Trén Hinh 4 1a mau ché
pham PPH thu dugc sau khi thyc hién phan rng enzyme.
3.5.1. Thanh phan héa hoc va thanh phdm acid amin ciia PPH
Két qua xac dinh thanh phan héa hoc va dic tinh hoa 1y
cua PPH dugc trinh bay trong Bang 2
Bing 2. Két qua phdn tich thanh phan héa hoc PPH

Chi tiéu phéan tich Pon vi Két qua

D6 am % 90,5+0,06
Khoang % 0,82+0,4
Protein (Nx6,26) % 7,93+0,03
Lipit % 0,95+0,5
Astaxanthin mg/kg 25,5+0,5
Nito axit amin g/l 0,87+0,07
pH - 7,0-7,5

Phan tich két qua trong Bang 2, cho thdy ham lugng
protein dat muc 7,93%, ham lugng nito axit amin & muic
0,87g/l. Trong ché pham PPH con chra lipit va astaxanthin,
day 1 nhirng thanh phéan c6 gi tri dinh dudng va gi tri
sinh hoc cao.

Két qua phan tich thanh phan cac axit amin trong PPH
duoc trinh bay trong Bang 3 va trén sic ki ¢ HPLC (Hinh 5)

Bing 3. Thanh phan cdc axit amin trong ché pham PPH

. . |Ket qua . . Keét qua

STT| Axitamin @) STT| Axitamin @)
1 |Alanine 0,58 | 10 (Glutamic axit 0,89
2 Glycine 0,52 | 11 Phenylalanine 0,27
3 Proline 0,56 | 12 Asparagine 0,68
4 Maline 0,44 | 13 Arginine 0,18
5 [Serine 0,16 | 14 Cystine 0,1
6 |Leucine 0,67 | 15 |Lysine 0,66
7 |Isoleucine 0,43 | 16 Histidine 0,14
8 [Threonine 0,18 | 17 [Tyrosine 0,09
9 Methionine 0,18 | 18 [Tryptophan
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Hinh 5. Sdc ki @6 HPLC thu dirgc khi phan tich
thanh phan axit amin cua ché pham PPH

Trong Bang 3, ta thiy PPH thu dugc tir qua trinh thuy
phan vo dau tom bang enzyme alcalase 2.4L chura tong hém
luong axit amin la 6,76 g/l. Déc biét la cac axit amin thiet
yeu c6 gid tri cao v€ dinh dudng nhu valine, leucine,
isoleucine,  methionine, threonine,  phenylalanine,
tryptophan, lysine, arginine, histidine [17].

Ibrahim va cong sy [15], da nghién ctru thanh phan cac
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axit amin trong vo dau tom he siy kho va nhén thiy trong
nguyén li¢u c6 chua lugng cac axit amin nhu axit glutamic
(8,38%), lysine (3,13%), valine (4,56%), asparagine (2,36%),
proline (2,0%). Do trong nghién ctru ctia Ibrahim va cong su
da st dung tom séy kho, dudi tdc dung cia nhiét 46 nén da
lam hao hut phan 16n cac axit amin. Vi vy so véi két qua
nghién ctru nay thi cé sy khac bi¢t nhu trén da phan tich.
3.5.2. Két qud phdn tich cdc vi sinh vit gdy bénh trong PPH

Két qua phan tich vi sinh vat trong PPH duoc trinh bay
trén Hinh 6 va Bang 4.
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Hinh 6. Két qud phan tich cdc vi sinh vét gdy bénh:
A — Coliforms; B — Escherichia coli;
C — Staphylococcus aureus; D — Tong sé vi sink vt hiéu khi

Qua két qua phan tich vi sinh vat thdy duoc chat luong
clia PPH 1a kha tot. Cac chi tiéu Coliforms, Escherichia
coli, Staphylococcus aureus ¢ muc dudi 01 CFU/ml va
téng sb vi sinh vat hiéu khi 1a 2,0 x 101 CFU/ml, cac két
qua nay déu nam trong giGi han cho phép ddi vai cac loai
thirc an chan nuéi [16]. Piéu nay c6 thé giai thich do ché
d6 pH va nhiét d6 trong qua trinh thiy phan da trc ché gan
nhu hoan toan céc vi sinh vat gdy bénh. Phan 16n céac vi
sinh vat ndy phat trién & nhiét do 30 — 37°C, nén khi nang
nhiét do 1én 55°C kéo dai trong 80 phit thi hdu hét cac vi
sinh vat da bi tiéu diét.
Bing 4. Két qud phdn tich vi sinh vt trong PPH

Chi tiéu phén tich Dbon vi Keét qua
Tdng sb vi sinh vat hiéu khi CFU/ml 2,0 x 10*
Coliforms CFU/ml <1,0
Escherichia coli CFU/ml <1,0
Staphylococcus aureus CFU/ml <1,0

3.6. Pé xuit quy trinh cong nghé thu nhin PPH tir vé
dau tom

Trén co s& cac két qua nghién ctru & trén, nhém nghién
ctru dé€ xuat quy trinh cong nghé thu hoéi PPH nhu Hinh 7.

Quy trinh c6ng ngh¢ dugc md ta nhu sau: Vo dau tom
sau qua trinh rira va xt 1y d€ loai bé tap chat dugc dqa vao
may ép co hoc. Dudi tac dung nén €p cua truc vit phan thit
dau tom s€ dugc tach ra khdi phan ba vo dau tom dudi dang
dich. Phan nay sau d6 duogc tinh ché va st dung nhu PPH.

Sau khi ép, vo tom dugc nghién t6i kich thude 1-3 mm va
dua sang qua trinh thity phan bang enzyme Alcalase. Quéa
trinh thay phan protein tir vo dau tom duge thyc hién &
nhiét do 55°C, ti 1& enzyme Alcalase/vo dau tom 1a 1,5%,
ti 1 nudc cat/ nguyén lidu 1a 1:1, gia tri pH = 8 trong thoi
gian 80 phut. Sau khi két thuc qué trinh thity phén, dich
thity phan protein duoc loc va tach khoi ba vo dau tom, qua
trinh loc c6 thé thuc hién trong may loc ép khung ban. Dich
loc thu dugc mang di tinh ché qua cac qua trinh dong hoéa,
va 0 ddc chan khong dé tao PPH.

Thit dau tom EP COHOQC

NGHIEN

JL

THUY PHAN
(55°C, pH =8, 80 phit,
1,5% Enzyme Alcalase,

wiv=1:1)

VO TOM

Hinh 7. Quy trinh céng nghé thu nhdn PPH tir vé ddu tém

4. Két luan

Tir cac két qua nghién ciru chung t6i rit ra nhimng két
luéan sau day:

- ba xac dinh dugc thanh phﬁn hoéa hoc cua vé dau tdm
nguyén liéu, trong d6 ham lugng protein 1a 63,1%, lipit Ia
9,7%, astaxanthin 14 141,85 mg/kg theo ham lugng chat kho.

- Xac dinh dugc diéu kién thich hop cho phan img
enzyme thity phan protein trong vo dau tém nghién nho.
Cu thé: ti 1& enzyme Alcalase/ vo dau tom Ia 1,5%, nhiét do
va pH méi trudng phan tng t=55°C, pH = 8; thoi gian phan
ung la 80 phut. Hiéu sut thu protein dat 61,28+0,5% so
v6i ham lugng trong nguyén liu ban déu.

- Phan tich thanh phén axit amin ciia PPH cho thay chira
hau hét cac axit amin nhu valine (0,44 g/), lysine
(0,66 g/l), leucine (0,67 g/l), alanine (0,58 g/l), glycine
(0,52 gfl), proline (0,56 g/l), axit glutamic (0,89 g/l),
asparagine (0,68 g/1). Pay 1a cac axit amin c6 gia tri dinh
dudng, c6 thé dugc sir dung cho cong nghé thyc pham va
thure &n chan nudi.

- PPH c¢6 c4c chi tiéu vi sinh nhu Coliforms, Escherichia
coli, Staphylococcus aureusnho hon 1 CFU/ml va tong sb vi
sinh vét hiéu khi 1a 2,0 x 10 CFU/ml, c4c két qua nay déu nam
trong gi6i han cho phép dbi véi cac loai thirc an chan nuéi.
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