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ABSTRACT

Barramundi heads and bones were hydrolysed by using enzyme
Flavourzyme. After the enzymatic hydrolysis, four products were
generated which were protein hydrolysate powder, fish oil, insoluble
protein powder and fish bone powder. The weight and nutritional
composition of these products were determined. The study results showed
that the protein hydrolysate powder had high content of proteins (81.5%),
low content of lipids (1.80%), and ash content of 7.40%. The insoluble
protein powder had protein content of 67.3%, lipid content of 16.5% and
ash content of 6.90%. The protein hydrolysate powder and insoluble
protein powder had a high nutritional value with essential amino acids.
The fish oil from barramundi heads and bones was rich in omega-3 fatty
acids  (26.2%), especially  docosahexaenoic acid (DHA) and
eicosapentaenoic acid (EPA). Fatty acids with high contents in fish oil
were palmitic acid, oleic acid, arachidonic acid, DHA and EPA. The
products were generated from hydrolysis of barramundi heads and bones
can be applied in food for human or feed for aquaculture.

TOM TAT

Pau va xwong cd chém dwgc thiy phan bang enzyme Flavourzyme. Bot
thuy phén protein, dau cd, bét protein khong tan va bt xuong cd dwoc tao
thanh tir su thity phdn. Khoi leong va thanh phan dinh dwéng ciia nhimg
san pham dwoc xac dinh. Két qua nghién ciu cho thdy bét thity phdn
protein c¢6 ham lwong protein cao (81,5%), ham leong lipit thap (1,80%)
va ham luong tro 7,40%. Bot protein khong tan co ham luwong protein
67,3%, ham luong lipit 16,5% va ham luong tro 6,90%. Bot thuy phan
protein va bot protein khong tan co gia tri dinh dwong cao voi cdc axit
amin khéng thay thé. Dau ca tir dau va xwong cd chém giau axit béo
omega 3 (26,18%), ddac biét la axit docosahexaenoic (DHA) va axit
eicosapentaenoic (EPA). Céc axit béo ¢é ham lwong cao trong dau cd la
axit palmitic, axit oleic, axit arachidonic, DHA va EPA. Céc san phim
diege tao ra tir sw thuy phdn dau va xwong cd chém c6 thé dwoc tmg dung
trong thuc pham cho con nguoi hodc thirc dan cho nudi trong thuy san.

1 GIOI THIEU

Nganh thuy san 1a mot trong nhiing nganh kinh
té miii nhon ctia nudc ta, cod toc dd tang trudng cao

va ’chiém mét vi tri quan trong trong I}én kinh té
quoc dan. Trong do, cong nghiép ché bién ca da tao
ra mot lugng 16n phu pham, chiém khoang 40-60%
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so voi khdi lugng nguyén liéu (Nguyén Thi My
Huong, 2013). Phu phém ca chém bao gém dAu,
xuong, ndi tang, vy, vdy. Cac phu nay chira nhiéu
protein, lipit, vitamin va khoang chat. Pic biét dau
va xuong la nguon phu pham giau protein va lipit.
Tuy nhién, néu khong c6 cach xur ly, ché bién thich
hop thi cac phu pham nay dé gay 0 nhiém moi
truong, vi vy can phai tn dung nguon phu phdm
nay dé ché bién thanh cac san phim co gi tri. Co
nhiéu phuong phap thuy phan protein, trong do6
phuong phap thuy phan protein bing enzyme
protease la phuong phap c6 hiéu qua cao, vi tao ra
san pham thuy phan protein (bot protein tan) va cac
san phadm phu khac nhu bot protein khong tan, dau
ca va bot xuong ca. Cac san phém duoc tao ra tir
su thuy phan phu pham cé bang enzyme duoc ng
dung trong nhiéu linh vuc khic nhau nhu trong
thyc pham (Yu va Tan 1990), trong nudi trong thuy
san (Oliva-Teles et al, 1999; Refstie et al, 2004;
Nguyen Thi My Huong va ctv, 2012). Do do, viéc
nghién ctru thanh phin dinh dudng cua cac san
phim duoc tao ra tir sy thiy phan dau va xuong ca
chém dé ing dung cac san pham nay trong linh vire
thuc pham va nudi trong thuy san 1a rat can thiét.

2 PHUONG PHAP NGHIEN CUU
2.1 Vit liéu nghién ctru
2.1.1 Pdu va xwong cd chém

Dau va xuong ca chém (Lates calcarifer) dinh
lién nhau dugc cung cap boi xi nghiép Khai thac va
dich vu thiy san Khanh Hoa. Ngay sau khi phi 1é
c4 trong qua trinh ché bién, ddu va xwong ca chém
duoc thu hdi, wép lanh bing nude da & nhiét do 0 -
4°C va dwoc van chuyén vé phong thi nghiém
truong Dai hoc Nha Trang. Pau va xwong ca chdm
dugc xay nhd va cho vao céc tii nhya (500 g/tai),
cép dong va bao quan dong trong tii & nhiét do -
20°C cho dén khi str dung.

2.1.2 Flavourzyme

Flavourzyme dugc san xudt boi Novozymes
(Pan Mach) Dbay la enzyme protease c6 nguon goc
tir nam moc Aspergillus oryzae. Flavourzyme ¢ dang
bot va co ca tinh exopeptidase va endoprotease. Hoat
d% cua Flavourzyme 1a 500 LAPU/g. Diéu kién hoat
dong 61 wu ctia Flavourzyme 14 nhiét d6 khoang 50-
55°C, pH = 5,0 -7,0. Flavourzyme duogc bao quan &
5°C cho dén khi sir dung.

2.2 Phwong phip nghién ciru

2.2.1 Thuy phdn dau va xwong cd chém

Pau va xuong c4 chdm di xay nho dugc thuy
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phan bing enzyme Flavourzyme vdi ti 16 enzyme
0,5% so voi nguyén ligu, ti 1€ nudc : nguyén li¢u la
1:1, qua trinh thuy phan dugc thuc hién & nhiét do
50°C, pH ty nhién (6,5) trong thoi gian 6 gio (cac
thong s thuy phan nay la thong sb thich hgp cho
qua trinh thuy phan da dugc nghién ctru). Sau khi
thuy phan, 1am bat hoat enzyme & nhiét d¢ 85°C
trong 15 phiit. Hon hop sau khi thuy phan dugc loc
qua ray dé tach riéng ba loc va dich lgc. Ba loc
(chu yéu 1a xuong c4) duoc rira bing nudc nong rdi
dem di siy kho & nhiét d6 50°C, sau d6 nghién
nho, thu dugc bt xuwong ca. Dich loc duge dem ly
tam véi tbe do 8.000 vong/phut trong 30 phut. Sau
khi ly tm thu dwoc 3 phan 1a dau c4, dich protein
thuy phan va ba ly tdm. Dich protein thuy phan
dugc sdy phun thanh bot thuy phan protein (bot
protein tan). Bi ly tim dwoc dem sdy ¢ nhiét do
50°C thu dugc bot protein khong tan.

2.2.2 Phwong phap phdn tich

Ham lugng nudc, tro va protein dugc xac dinh
theo phuong phap cua AOAC (1990). Ham lugng
lipit dugc xac dinh theo Folch et al. (1957). Thanh
phﬁn axit amin dugc xac dinh theo Kechaou et al.
(2009). Thanh phan axit béo dugc xac dinh theo
Noriega-Rodriguez et al. (2009).

2.2.3 Xir Iy 56 liéu

Két qua dugc tinh trén pl}ﬁn mém Excel, sb liéu
bao cao la trung binh cta 3 lan lap lai.

3 KET QUA VA THAO LUAN

3.1 Thanh phin hoa hoc ciia dau va xwong
ca chém

Thanh phan hod hoc co ban cia dau va xuong
ca chém duoc thé hién ¢ Bang 1.

Béang 1: Thanh phén ho4 hoc co ban ciia diu va
xuwong ca chém

Thanh phin hoi hoc cobian  Ham lwong (%)
Nudc 623 £ 04
Protein 16,4 £ 0,3
Lipit 8,30+ 0,2
Tro 10,5 £ 0,2

Két qua cho thay dau va xuong ca chém co gia
tri dinh dudng cao v6i ham lugng protein 16,4%,
lipid 8,30% va tro 10,5%. Pau va xuong ca chém
1a ngudn giau protein, lipit va khoang chat ma can
phai tan dung dé ché bién thanh cic san phim co6
gia tri dé ung dung trong linh vyc thuc pham va
trong nudi trong thity san.
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3.2 Khoi lwgng cac san phidm thu dwgc tir
sw thiy phian dau va xwong ca chém

Sau qua trinh thiy phan déu va xuong ca chdm,
san pham chinh thu dugc 14 bot thity phan protein,
ngodi ra con thu dwoc cac san phdm phu khac nhu
dau ca, bot protein khong tan va bot xuwong ca (bot
khoang). Khdi lugng cac san pham thu dugc tir sy
thity phan dau va xuong ca chém dugc thé hién &
Béng 2.

Biang 2: Khdi lwgng cac san phim thu dwgc tir
s thiily phan dau va xwong ca chém

Khdi lwgng

San phim (g/kg dau va
xuong ca chém)

Bot thiy phan protein 82,4 + 1,5
Dau c4 50,5 + 2,7
Bot protein khong tan 94,5 + 2,1
Bot xuong cé (bot khoang) 89,6 + 1,8

Trong qué trinh thuy phan ddu va xuong ci
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chém dudi tac dung cua enzyme Flavourzyme, cac
lién két peptit cua protein bi cit mach tao thanh
peptit va axit amin, ngoai ra lipit trong dau va
xuong ca ciing dugc giai phong do c6 sy pha vé
chu tric mé (Dumay ef al. 2006). Do dé, ngoai
viéc thu dugc bdt thiy phan protein véi khéi luong
82,4 g/kg dau va xwong ca con thu duge 50,5 g dau
c4. Sau qué trinh thity phan dau va xuong c chém,
con thu dugc 94,5 g bot protein khong tan va 89,6
g bot khoang. Két qua nghién ctru da cho thay cé
the tan dung phu pham dau va xwong ca dé san
xudt cac san phdm c6 g1a tri theo phuong phép thuy
phan bang enzyme. Diédu nay khong nhung coy
nghia trong viéc han ché 6 nhiém moi truong do
phu pham ca gdy ra ma con ning cao gia tri sir
dung cta phy pham.
3.3 Thanh phin ho4 hgc ciia cic sian pham

thity phan tir diu va xwong c4 chém

Cac san phém dugc tao ra tir sy thily phéan

dau va xuong ca chdm c6 thanh phan hoa hoc dugc
thé hién ¢ Bang 3.

Bang 3: Thanh phin ho4 hoc ciia cic sin phidm thity phan tir ddu va xwong ca chém

Thanh phin hos hoc Bot thuy phéin protein Bot protein khong tan Bot xwong ca
Nudc (%) 7,80 £ 0,2 7,20 £ 0,3 6,30+0,2
Protein thé (%) 81,5 + 04 67,3 £ 0,3 3,20+ 0,2
Lipit (%) 1,80 = 0,2 16,5 = 0,2 1,50 +0,1
Tro (%) 7,40 + 0,1 6,90 = 0,2 87,1 £0,3

Két qua nghién ctru cho thiy bot thuy phan
protein thu dugc tir sy thuy phan dau va xwong c4
chém c6 ham lugng protein cao (81,5%), ham
lugng lipit thép (1,80%), ham lugng tro 7,40%.
Sathivel et al. (2003) da cho thdy bot thiy phan
protein tr diu ca trich c6 ham lugng protein
85,2%, lipit 1,20%, tro 10,1%. Theo Liaset et al.
(2003), bot thuy phan protein tir xwong ca hdi co
ham lugng protein 82,9%, lipit 1,60%, tro 10,25%.
Bot protein khong tan thu dwoc tir ddu va xuong c4
chém cé ham luong protein 67,3%, ham lugng lipit
16,5% va ham luong tro 6,90%. Két qua nghién
ctru cho thiy bot protein khong tan ¢6 ham luong
protein thap hon nhung c6 ham luong lipit cao hon
nhiéu so v6i bot thuy phan protein. Két qua nay
phu hop véi cong trinh nghién ciru cua Slizyte et
al. (2005) bao céo rang bot protein khong tan thu
dugc tir sy thuy phan ndi tang ca tuyét c6 ham
lugng protein 55,1%, thip hon so v&i bot thiy
phén protein (76,5%), va c6 ham luong lipit la
28,4%, cao hon nhiéu so v&i bot thity phan protein
(7,80%). Bot xuong cé thu duge tir sy thuy phan
dau va xuong ca chdm c6 ham lugng tro cao
87,1%, ham lugng protein va lipit thp, lan luot 1a
3,20% va 1,50% tuong tng.
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3.4 Axit amin ctia bot thily phén protein va
bot protein khong tan

Thanh phan va ham lugng axit amin ctia bot
thiy phéan protein va bgt protein khong tan thu
duoc tir sy thuy phan ddu va xwong c4 chém duoc
trinh bay ¢ Bang 4.

Bot thuy phan protein tir ddu va xuong ¢4 chém
¢6 ham luong axit amin tong s6 14 37,7 g/100g san
pham, trong d6 téng axit amin khong thay thé 1a
11,8 g/100g san pham Axit amin khong thay thé
chiém ti 18 31,2% tong luong axit amin. Doi voi
bot protein khong tan, tong ham luong axit amin 1a
31,3 g/100g san phém, trong d6 ham lugng axit
amin khong thay thé 1a 9,56 g/100g sin pham,
chiém 30,5% tng lugng axit amin.

Bot thuy phan protein va bot protein khong tan
c6 gia tri dinh dudng cao vdi cac axit amin khong
thay thé nhu isoleucine, leucine, lysine,
methionine, phenylalanine, threonine va valine.
Cac axit amin c¢6 ham lugng cao trong bot thiy
phan protein va bdt protein khong tan 1a glycine,
glutamic, aspartic, alanine va proline. Nguoc lai,
cac axit amin c¢6 ham lugng thip 1a tyrosine va
methionine.
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Biang 4: Thanh phén va ham lweng axit amin ciia bot thiiy phin protein va bt protein khong tan

Thanh phan axit amin

Bot thuy phan protein Bot protein khong

(g/100g bt protein) (bot protein tan) tan
Alanine 3,22+0,12 2,42 + 0,09
Aspartic 3,57 +£0,26 2,95+0,11
Glutamic 3,87 +£0,16 3,74+0,14
Glycine 6,13 +0,21 539+0,18
Histidine 1,85+0,13 1,31+ 0,04
Hydroxyproline 1,54 + 0,06 1,57 £0,08
Isoleucine 1,73+ 0,16 1,53 £ 0,07
Leucine 2,56 +0,18 1,45+0,12
Lysine 1,32 + 0,05 1,48 £ 0,05
Methionine 1,02 + 0,08 1,04 £ 0,06
Phenylalanine 1,52+0,13 1,26 + 0,04
Proline 3,45+0,14 1,98 £ 0,08
Serine 1,35+0,10 1,63 £0,07
Threonine 1,86 £0,11 1,42 +£0,10
Tyrosine 0,91+ 0,07 0,78 = 0,04
Valine 1,75+0,10 1,38 £0,07
Téng axit amin 37,7+ 0,28 31,3+0,15
Téng axit amin khong thay thé 11,8 £ 0,24 9,56 £ 0,12
Ti 18 axit amin khong thay thé/ tong axit amin (%) 31,2+027 30,5+0,18

3.5 Axit béo cita diu c4 tir diu va xwong ca chém

Thanh phan axit béo cta dau ca tir dau va
xuong ca chém duogc thé hién ¢ Bang 5.

Trong dau ca thu dugc tir dau va xuong ci
chém, nhom axit béo no chiém 37,8% tong luong
axit béo, trong d6 axit palmitic c6 ham lugng cao
nhit (25,7%). Nhom céc axit béo khong no mot ndi
d6i chiém 23,1%, trong d6 axit oleic 1a chu yéu
chiém 8,24%. Diu cé tir ddu va xuong ca chém c6
ham luong cao cac axit béo khong no nhiéu ndi

d6i, nhom nay chiém 39,2%, dic biét la axit
docosahexaenoic (DHA) chiém 17,5% va axit
eicosapentaenoic (EPA) chiém 3,34%. DHA va
EPA la cic axit béo omega 3 rat can thiét cho con
ngudi. DHA ¢ vai tro quan trong trong viéc phat
trién mo than kinh nio, EPA gop phan lam giam ty
1¢ cholesterol trong mau va c6 tac dung phong
ngira bénh tim mach (Nguyén Thi My Huong,
2013). Dau c4 tir dau va xuong ca chém c6 ham
luong axit béo omega 3 la 26,2% va axit béo
omega 6 1a 13%.

Biang 5: Ham lugng axit béo clia diu c4 tir diu va xwong ca chém

Axit béo Ham lugng (% téng axit béo)
Axit béo no (SFA)

C14:0 (myristic) 2,82 +£0,11
C16:0 (palmitic) 25,7+0,23
C18:0 (stearic) 7,25 +£0,10
C20:0 (arachidic) 0,52 +0,03
C24:0 (linoceric) 1,45 £0,12
Téng axit béo no 37,8 £0,24
Axit béo khong no mot nbi déi (MUFA)

Cl6:1 ®7 (palmitoleic) 4,49 £0,17
Ci8:1®9 (oleic) 8,24 +£0,23
Cl18:1 ® 7 (vacenic) 3,42 +0,10
C20:1 ®9 (gadoleic) 1,64 £ 0,04
C22:1 ®9 (erucic) 2,35+ 0,07
C24:1 ®9 (nervonic) 2,93 + 0,06
Téng MUFA 23,1 +0,30
Axit béo khong no nhiéu ndi d6i (PUFA)

Cl18:2 w6 (linoleic) 3,38 £0,08
C18:3 @3 (linolenic) 2,89+ 0,10

52



Tap chi Khoa hoc Truong Pai hoc Can Tho

86 chuyén dé: Thiy san (2014)(1): 49-53

Axit béo Ham lwong (% tong axit béo)
C20:4 ® 6 (arachidonic) 7,25 + 0,09
C20:5 w3 (eicosapentaenoic, EPA) 3,34+ 0,12
C22:4 ® 6 (docosatetraenoic) 2,36 £0,07
C22:5®w 3 (docosapentaenoic) 2,49 + 0,09
C22:6 ®3 (docosahexaenoic, DHA) 17,5+0,12
Téng PUFA 39,2+0,35
Axit béo o 3 26,2 +0,27
Axitbéo ® 6 13,0+ 0,14

4 KET LUAN VA BPE XUAT

Pau va xuong ca chdm 1a ngudn phu phém co
gia tri dinh dudng cao, c6 thé dwoc tan dung dé san
xudt cac san phidm nhu bot thiy phan protein, dau
cd, bot protein khong tan va bot khoang. Cac san
pham nay cé thé duge ng dung trong viéc san
xuit thirc dn nudi tréng thuy san nhu tom, cé.
Ngodi ra, bot thiy phan protein c6 thé dugc tmg
dung trong linh vyc thuc phém nhu san xuit bot
dinh dudng, banh snack ca. Dau c4 thu dugc tir dau
va xuong ¢ chém c6 thé duoc tinh ché thanh dau
tinh va st dung thuc pham cho con ngudi.
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