KHOA HOC CONG NGHE

THANH PHAN HOA HOC VA GIA TRI DINH DUGNG CUA

BOT CA VA BOT TOM TU PHU PHAM THUY SAN

Nguyén Thi My Huong'

TOM TAT

Thanh phén héa hoc va gia trj dinh duéng ciia bt ca va bot 16m duoe san xuat tir dau ca ngy, dau ca tra va
déu tom da duge phan tich va danh gia. Két qua nghién ciu cho thay dau ca ngir, ddu ca tra va dau tom Ta
phy phim giau dinh duong dic biét 12 protein, thich hop cho viéc sian xudt bot ca va bt 1om lam thie an
cho thiy san. Bt dau cé ngir, bot ddu c4 tra va bot ddu tom c6 ham lugng protein lan Juet 1a 62,82%, 57,46%
va 53,58%. Ham hrong it ciéa bt du cé tra cao nhat (10,84%) va ham lugng lipit trong bot dau tom thip
nhat (5,15%). Ham luong tro ciia bot dau ca ngir, bot dau ¢ tra va bot dau tom lan luet 1a 21,62%, 20,26% va
23,83%. Téng mto bazo bay hot cda cac loai bot déu ca va bot dau tom trong khoang 73,28 - 95,26 mg%. Ket
qua nghién ciu cho thay 16ng ham lugng axit amin trong bt ddu ca ngir, bat ddu c4 tra va bl dau tém lan
luot 13 55,42, 52,04 va 47,76 g/100 g chat khé. Cac axit amin ¢6 ham luong cao trong cac loai bét diu ca va
bot dau tom la glutamic, glycine, leucine, aspartic va lysine. Ti 1é axit amin khéng thay thé so véi tong axit
amin trong bt dau ca ngir, bot du ca tra va bt dau tom lan luot 13 49,46%, 46,87% va 46,46%. Két qua
nghién ciiu ¢ cho thiy bot ddu ca ngir, bot dau ca tra va bot dau tom co ga in dinh dudng cao va co thé

dugc sit dung Fam thic 4n cho dong vat thiy san.

T\r khéa: 8ot cd, bt (6m, thinh phin hoa hoc, gid tri dinh duong.

1. DAT VAN BE

Sy phét trién nhanh chéng cia nganh nué trong
thiy san & nuéc ta trong nhimg nam gan day da lam
tang nhu cdu sir dung bt ca va bt tom dé san xuat
thirc an. Bt c4 va bot tom 12 nguén cung cip dinh
dudng dac biét 1a protein cho dong vat thiy san va la
thanh phan rat quan trong dé lam thirc an cho thay
san nuoi. Viéc bé sung bot dau tdm vao thice an cho
thiy san nudi con nham céi thién mui vi hap dan cia
thire an. Dé dap \mg nhu cau thirc an cho thuy san
nudi, hang nAm nuéc ta can phai nhap khau bot ca
véi s6 luong 16m. Bot ca c6 thé duge sin xuat tir ca
nguyén con (Moghaddam va déng tac ga, 2007; Cho
va Kim, 2010) hoac c6 thé duge san xuat tir cac phu
pham c4 (Ween va dong tac gia, 2017). Thanh phan
héa hoc va gia tri dinh dudng cia cac loai bot ca da
duge nghién ctu bé cac nha khoa hoc trén thé gio
(Moghaddam va dong tac gia, 2007; Khan va déng
téc gia, 2012; Prado va dong tac gia, 2016).

Nganh thuy san Viét Nam déng mot vai tro quan
trong trong sy phat trién kinh té ciia dat nuéc. Viét
Nam luén 14 quéc gia co thé manh vé xuét khau thuy
san. Cac mat hang thiy san xuit khau chu lyc la ca
nglt, ca tra va tdm. Nganh cong nghiép ché bién ca
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ngir, ca tra va tom da tao ra mot lugng rat lom phy
pham c4 va phu pham tém, bao gém dau, xuong, noi
tang, vay, vay ca va dau, vo tom, Cac phu pham thuy
san nay chua ham lugng protein, lipit, vitamin va
khoang chat co gi4 tri cao. Trong d6, dau ca va diu
tom la nguén giau protein. Do do, d4u ca ngtr, ddu ca
tra va dau tom dugc tan dung dé san xuat bot ca va
bot tom phuc vu cho nuéi trong thiy san. Viec tan
dung dau ca va dau tom dé san xudt bot ca va bot
tom co y nghia lon, diéu nay khong nhimg han ché 6
nhiém méi truong do dau c4 va dau 16m gay ra ma
cbn nang cao hiéu qua sit dung phu pham ctia cong
nghiép ché bién thity sin va gop phén giam luong
bét ca nhap khdu,

Nghién ctru nay nhim muc dich a xac dinh cac
thanh phén hoéa hoc va danh gia gia tr1 dinh duong
ctia bot dau ca ngir, bot ddu c4 tra va bot dau tom.

2. VAT LIEU VA PHUONG PHAP NGHIER CUU

2.1. Dau ca ngir mét to, d4u c4 tra va ddu tom the
chan tring

Cac phu phdm thiy san nhu dau ca ngdr mit to
(Thunnus  obesus), dau  ca tra (Pangasius
hypophthalmius) va diu tom thé chan tring
(Litopenaeus vannames) c6 chat luong tuoi tot duge
cung ¢ap boi cic cong ty ché bién thuy san. Dau ca
ngir mat to dugc cung cap béi Cong ty Ché bien
Thiy san Ha Vuong, duoc bio quan bing nuwoe da o
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nhiét d6 0 - 4*C trong thung x4p va duge van chuyén
ttr Cong ty & Khu cong nghiép Sudi Dau - Khanh Hea
dén Phong thi nghiém Truong Pai hoc Nha Trang.
Déu cé tra duge cung cip boi Cong ty C6 phan Nam
Viét & An Giang, duoc cap dong dén nhiét do -18°C
réi duoc bio quan & nhiet dp nay khi van chuyén dén
phong thi nghiém. Pau tom thé chan trang duoc
cung c4p béi Cong ty C6 phan Nha Trang Seafoods
(F17), duoc bao quan bang nudc da o nhiét d6 0-4°C
va dugc van chuyén dén phong thi nghiém. Sau khi
dén phong thi nghiém, d4u cé tra dwoc ra dong. Cac
loai d4u ca duoc rra sach, chat nhé va duoc dem xay
riéng biét bing may xay voi dudng kinh 16 1cm, sau
d6 duge cho vao trong tii nhya, méi i 1 kg. Dau
tom cung duoc rira sach va cho vao tai nhua. Cac tui
ndy duoc d6ng lanh va bio quan & nhiét do - 18°C
cho téi khi duge sir dung dé san xuat bot ca va bt
tom.

2.2. San xuit bot c4 va bt tdom

Péu ca ngir mit to, dau cé tra va ddu tém thé

chan tring duoc sir dung néng dé san xuat bot c4 va
bot tém. Ddu c4 ngi, dau ca tra va ddu tom da déng
lanh duge dem rd dong qua dém trong th lanh &
nhiét d¢ 4°C. Sau d6, dau ca ngir, ddu ca tra va dau
tom duoc dem hdp & 100°C trong 20 phut, rdi tién
hanh dem ép bing may ép vit. Sau qua trinh ép thu
duoc ba ép va dich ép. Ba ép dugc lam toi réi dem
sdy kho & nhiét d¢ 50°C trong 6 gio réi duoc lam
nguéi. Sau d6 tién hanh nghién thanh bot bing may
xay roi dem sang dé thu duoc bot dau ca ngir, bot
dau ca tra va bot ddu tém. Cac loai bot nay duge dem
cén dé tinh hiéu suat thu héi. Bot dau ca ngir, bot dau
ca tra va bot dau tém duoc bao géi trong tii nhura va
bao quan trong ki lanh cho dén khi duoc st dung dé
phan tich cac chi tiéu héa hoc.

2.3. Hiéu sufit sin xust bot c4 va bot tom

Hiéu sudt dugc tinh theo cong thire sau:

Higu sudt (%) = (Khéi luong bot ca hoac bot tom

thu dupc/khéi lugng nguyén lieu ding dé san xuat)
x 100.

2.4. Phuong phap phan tich

Ham luong nuoce duge xéac dinh theo Tiéu chuan
Viéet Nam TCVN 3700-90. Ham luong nito téng s6
duoe xac dinh theo Tiéu chuan Viet Nam TCVN
3705-90.

Hant lwgng protein thd cua ddu ca = Nito téng s6
X 6.25
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Ham lugng protein tho cla dan « W€ Xac
dinb theo Mizani va déng tac gia (20 va duoc Xac
dinh theo céng thirc: Protein the dau tom = (Nit
tdng s8 - Nito chitin) x 6,25.

Ham lugng lipit duge xac dinh theo phuong phip
Folch (Folch va déng tac gia,(1957). Ham lwong tro
16ng s6 dugc xac dinh theo Tiéu chudn Viét Nam
TCVN 5105: 2009. Ham lugng natri clorua dugce xic
dinh theo Tiéu chuin Vigt Nam TCVN 3701-90. Ham
luong téng nito bazo bay hoi duoc xac dinh theo Tieu
chudn Viét Nam TCVN 9215:2012. Thanh phin axit
amin duoc phan tich bing phuong phap sic ky.

2.5. Xir li s8 lieu

Sé lieu bao céo 1a trung binh cua 3 1an Iap lai thi
nghiém. S8 liéu duoc tinh toan va xir ly théng ké trén
phan mém Microsoft Excel 2013 va phan mém SPSS
20. One -way ANOVA va phép kiém dinh Duncan
duoc sir dung dé kiém tra sy khac nhau giga cic gia
tr1 trung binh. Su sai khac dwoc danh gia ¢ y nghia
khi P <0,05.

3. KET QUA NEHIEN CUU VA THAO LUAN

3.1. Thanh phin héa hoc co bin clia cic loai ddu
c4 va du tom

Thanh phdn hoéa hoc co ban clia ddu ca ngir mét
to, dau c4 tra va dau tom thé chan tring duoc thé
huén trong bang 1.
Bing 1. Thanh phén héa hoc co ban ciia cac loai ddu

c4 va ddu tdm
Thanh | p 4 | Pauca | DAutom
phin héa T thé chan
hoc ngu mat to tra tring
Nuéc (%) 64,17° + | 6246°% | 77I8°%
023 025 0.28
Protein the | 17,82° = | 14J2°% | 1043+
%) 0,25 0,15 0.16
Lipit (%) 547 1347 + 145 £
0,12 0.17 0.18
Tro (%) 841° 5,64 = 6,55+
0.19 0.16 0,22

Chi thich: Cac gid o7 trung trinh trong cung
hdng mang ky tr khic nhau thi khic nhau cé y nghia
(P<0,05)

Ham luong nudc ca d4u ca ngir mat to va dau ch
tra lin luot 12 64,17% va 62,46%, thip hon ham luong
nude cda diu tom thé chan tring (77,18%). Tuy
nhién, ham luong protewn cua dau ca ngyr mat (o va
déu ca tra cao hon so voi ddu tom. Trong do. ham
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luong protein & ddu c4 ngir mét to cao nhat (17,82%).
Ham luong lipit & ddu ca tra cao nhit (13,47%) va &
dau tom thé chan trdng thap nhat (1,45%). Ham
luong tro cia cdc loai ddu ca va diu tom trong
khoang 5,64-8,41%. Két qua nghién ciru cho thdy ddu
c4 ngtr mat to, d4u ca tra va dau tom thé chan tréng
12 nguén giau dinh dudng dac biét 1a protein nén
thich hop dé san xuat bot ca va bot tom dung lam
thire &n cho thiy sin nudi.

3.2. Hi¢u sut sin xudt bot c4 va b6t tom

Hiéu suat san xuat bot ca va bot tom duge thé
hién trong bang 2.

Bing 2. Hieu sudt sin xuft bét c va bot tdm

San phiam Hiéu suét (%)
Bot ddu ca ngir mét to 25,12° £0,21
Bot dau ca tra 24,75* 0,19
Bot ddu tém thé chén trdng | 20,17* + 0,15

Chi thich: Cdc gid trj trung trinh mang ky tw
khdc nhau thi khdc nhau c6 y nghia (P<0,05)

Hiéu suft san xudt cac loai bot ddu ¢4 cao hon
hiéu suét san xu4t bot dau tom. Trong d6 hiéu suat
san xudt bat ddu ca nglr mit to va bot ddu ca tra lan
luot Ja 25,12% va 24,75%, hiéu sut sin xudt bot ddu
tom thé chén tréng 13 thap nhit (20,17%). Khéng c6
su khac nhau ¢6 ¥ nghia vé hiéu suat san xuat gitra
bét dau ca ngir mét to va bot dau cé tra.

3.3. Chi titu hba hec cia cac loai bot ca va bt
tom

Két qua phan tich c4c chi tiéu héa hoc clia bot
ddu ca ngir mét to, bot ddu ca tra va bol dau 16m thé
chén tring duoc thé hién & bang 3.

Bang 3 cho thiy bot dau c4 ngir mét to, bot diu
cé tra va bt dau tém thé chan tring c6 do6 &m lan
lugt 1a 8,57%; 7,65%, 8,84% va dat yéu cdu vé d¢ dm.
Theo Tiéu chuin nganh 10TCN 984:2006, bot c4 cé
d6 dm khong duoc 1m hon 10%.

Két qua phan tich cho thdy bot dau ca ngir mét
to c6 ham lugng protein cao nhat (62,82%), sau dé
dén bot dau ca tra (57,46%), con bot diu tom thé
chan tring c6 ham luong protein thap nhat (53,58%).
Ca 3 loai b6t ca va bt tom déu dat yéu cau vé ham
luong protein. Theo Tiéu chuin nganh 10TCN
984:2006, ham luong protein trong bét ca khong
duoc nho hon 40%. Thanh phan protein thé cua didu
ca ngir mit to cao (17,82%) cbo nén ham lugng
protein thd ciia bot dau cd ndy cing cao (62,82%).
Prado va dong tac gia (2016) da cho thdy ham hrong
protein ctia 2 loai bt ca nghién ciau la 61,79% va
53,90%. Mahmud va déng tic gia (2012) da bao cao
hiam luong protein cla cac loai byt ci la 51,32%;
65,42% va 54,34%. Trong khi d6 Khan va ddng tic gia
(2012) da cho thay ham hrong protein cua céc loai
bét ca dao dong tir 37,49 dén 66,57%. S& di 6 su khac
nhau vé ham luong protein trong céac loai bt ca c6
thé 1a do sir khac nhau vé loai ca, vé thanh phan héa
hoc ctia nguyén lieu ding dé san xuat bot ca.

Bing 3. Chi tiéu héa hoc cia cic loai bét ca va bt tom

Chi tié héa hoc Bat f“i‘; Cti L A ?;\;he chan
Do im (%) 857°+0,17 7,65" £0,14 8.84°+0.21
Protein thé * (%) 62,82°% 0,32 57,46° +0.27 53.58° £0,23
| Lipit *(%) 774" £0.17 10,84° £ 021 5.15°%0,16
[Tro* & 21,62° £0.16 2026 0,33 23.83°0.25
[ Natri clorua * (%) 198°£0,15 1.75°£ 0,16 1.86°2 0,14
[ Téng nito bazo bay hoi* (mg/%) 87.21" £ 2,47 73.28" £ 2,65 956" £2.42

Chii thich: * Tinh theo chét kho. Cdc gid tri trung trinh trong cung hang mang ky tu khdc nhau thi khac

nhau ¢6 y nghia (P<0,05).

Ham lugng lipit cia bot ddu ca tra cao nhat
(10,84%), sau do dén bot déu ca ngir (7,74%) va cudi
cing 1a bot dau tém c6 ham lugng lipit thap nhat
(5,15%). Thanh phién lipit & dau ca tra cao (13,47%)
cho nén san pham bgt dau ca tra cing c6 ham luong
lipit cao (10,84%) hon hin so véi bot dau ca nglr mét
to va bot dau tém. Ham luong lipit trong céc loai bot
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ca duge bao cao boi Mahmud va déng tac gia (2012)
dao déng tir 3,69% dén 12,50%. Khan va déng tac gia
(2012) da cho thdy ham luong lipit cta bt ci trong
khoang 9.9% - 29,5%. Ham lugng lipit trong bét ca
nhiéu hay it ¢ anh huong dén su bién déi chit luong
cua bét ca trong qua trinh bao quan. Néu ham lvong
lipit cao va diéu kién bao quan khong t6t, lipit dé bi
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oxy hoa dan dén giam chét luong cua bot ca. Theo
Tiéu chuan nganh 10TCN 984:2006, bot ca cé ham
luong lipit khong duoc virot qua 12%.

Ham luong tro cua cac loai bot déu ca va bot dau
tom trong nghién ciu nay tr 20,26-23,83%.
Moghaddam va déng tac gia (2007) da cho thdy ham
luong tro cua 6 loai bot c& ndm trong khoang 12,1%
dén 14,4%. Prado va déng tac gia (2016) da bao cao
ham luong tro ciia 2 loai bot ca 1a 14.26% va 17,08%.
Nhu vay ham lugng tro cta cac loai bot ddu ca va bot
dAu tom trong nghién ciru nay cao hon ham lueng tro
trong céc loai bot ca ciia cac tac gia néu trén. Diéu
nay c6 thé do bot ca va bot tém trong nghién ctu nay
duge san xut tir diu ca va dau tom, cho nén co ham
lugng tro cao hon bét ¢4 duoc san xuat tir ca nguyén
con clia cac tac gia néu trén. Khan va déng tac gia
(2012) da cho thay ham luong tro cha cac loai bét ca
thuong mai dao déng nhiéu, tir 12,7 dén 28,2%.

Ham luong natri clorua cua bét dau ca ngir, bot
dau ca tra va bot dau tom 1an luot 1a 1,98%; 1,75% va
1,86%. Theo Tiéu chudn nganh 10TCN 984 : 2006,
ham lrong luong natri clorua trong bét ca khong

Auge 1on hon 2% d6i voi bot ca hang 1. khong dl!('](:
16n hon 3% déi voi bt ca hang 2 va khong duoe 1on
hon 5% déi véi bot ca hang 3.

Téng nito bazo bay hei cong la mot Tong nhimg
chi tiéu danh gia chét luong cia bot ca. Cac bazo bay
hoi duoc hinh thanh do sy phan huy cac chat nhu
axit amin hoac cac chit ¢6 dam khac dudi tac dung
cila vi sinh vat. Téng nito bazo bay hoi cia bot dédu ca
ngir, bot dau ca tra va bot dau tom déu thap va lan
luot 14 87,21 mg%: 73,28 mg% va 95.26 mg%, dat yeu
cAu chét luong theo Tiéu chuan nganh 10TCN 984 :
2006. Theo tiéu chuidn nay, 16ng nito bazo bay hoi
clia bot ¢4 khong durge lom hon 150 mgk d6i véi bt
¢4 hang 1, khong dugc 16n hon 250 mg% déi voi bt
ca hang 2 va khéng duge 1ém hon 350 mg% dé1 voi bét
ca hang 3.

3.4. Thinh phan axit amin cita cc loai bot c4 vi
bt tom

Thanh phan axit amin ctia bét dau ca ngir mat to,
bot dau ca tra va bot dau tom thé chan tring duge
thé hién & bang 4.

Bang 4. Thanh phin axit amin ctia cic loai bdt c4 va bét tom

Axit amin : Ham luong axit amin .(g/IOO g chat khé) :

Bot dau ca ngir Bot dau ca tra Bot dau tom
Alanme 3,66 +0,15 347011 324016
Arginine* 235+0,13 2,13£0,13 234+0,12
Aspartic 4,18+0,18 4,24 £0,17 3.86+0.15
Glutamic 6,78 £0,23 648 +0.21 556+0.18
Glycine 537+0.21 538+0.18 527%0.17
Hisbdine* 3,74 +0.16 1,88 £0.,07 1,34 £0.09
Isoleucine* 236+0,13 2,27 +0.12 218015
Leucine* 5.82x0.2] 5,62 0,18 4,150.16
Lysine* 3.68+0.14 3.46+0,12 353001
Methionine* 1,94 0.2 1.64 £0.12 1.24 £ 0.10
Phenylalanine* 252+0.11 249+0.13 275+0.15
Proline 3.14£0.12 333011 304014
Serine 235£0.14 2.54£0.15 LT
Threonine* 247+0.12 242+0.16 2121004
Tyrosine 2532011 220011 2.016+0.11
Valine* 253+013 2,48 £0.14 1 Z\SJ +0.16
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Axit amin khong thay thé 27,41°20.25 24,39 %026 22,19°+0.22
Téng axit amin 55.42°%0,28 52,04° £ 0,21 47,76 £0.27
Ti lé axit amin khéng thay thé N
N . . 49,46° 0, i 2
50 v6i tng axit amin (%9 6" +0,26 46,87 +0,23 46.46° +0,24

Ghi chu: * Axit amin khong thay thé. Cic gid tri
khdc nhau cé y nghia (P<0,05).

Téng ham luong axit amin trong bt ddu c4 ngir,
b6t dau ca tra va bot dau tom lan hrot 14 55,42, 52,04
va 47,76 g/100 g chat kho. Trong do, ham luong cac
axst amin khong thay thé lan luet la 27,41, 24,39 va
22,19 g/100 g chét khé. Bat ddu ca ngir mét to ¢6 Li 1é
axit amin khong thay thé so véi téng axit amin la cao
nhal (49,46%), tiép do6 1a bot dau ca tra (46,87%) va
bot dau tom (46,46%). Cac axit amin c6 ham luong
cao trong cac loai bot dau c4 va bot dau tom trong
nghién ctru ndy la glutamic, glycine, leucine, aspartic
va lysine. Ham luong histidine trong bt dau ca ngir
1a 3,74 g/100 g chat kho, cao hon nhiéu so voi bot
d4u ca tra va bt déu tom. Theo Ween va ddng tac
gia (2017), tdng ham luong axit amin cla bot ddu ca
tuyét 1a 56,37 g/100 g chit kho, trong do ham lugng
cac axit amin khéng thay thé 14 28,44 g/100 g chit
kho. Ti lé axit amin khong thay thé so voi tong axat
amin 14 50,45%. Két qua nghién ciru da cho thay bot
dau ci ngir, bot ddu ca tra va bt ddu tom co gia tri
dinh duéng cao véi cAc axit amin khong thay thé nhu
argnine, histidine, isoleucine, leucine, lysine,
methionine, phenylalanine, threonine va valine rat
can thiét cho thiy san nuor

4. KET LUAN

Nghién ctru nay da cho thdy ddu ca ngir mit to,
dau ca tra va dau tom thé chan tréng la nguén giau
dinh duong nén thich hop dé san xuat bt ca va bot
tom dung lam thire 3n cho thuy san nuéi. Thanh
phén héa hoc clia bat ddu c4 ngir mt to, bot dau ca
tra va bot dau tom thé chan tring c6 su khac nhau.
Bot ddu c4 ngir mét to c6 ham luong protein cao nhat
(62,82%), bot ddu c4 tra c6 ham lrong lipit cao nhat
(10,84%) va bét dau tom thé chan trdng cé ham leong
tro cao nhat (23,83%). Hiéu suat san xudt cac loai bot
dau ca cao hon hiéu suat sin xuat bot dau tém. Ca 3
loai bt dau ca ngir mét to, bot dau c4 tra va bot dau
tom déu c6 gia tri dinh dudng cao véi ti }é axit amin
khong thay thé can thiét cho thuy san nuéi chiém lan
lurot 1 49,46%; 46,87% va 46,46% so voi tong luong axit
amin. Vi véy, ca ba loai bot nay thich hop duoc su
dung dé san xuat thic an cho thiy san.
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CHEMICAL COMPOSITION AND NUTRITIONAL VALUE OF FISH MEAL AND SHR[M{ MEAL
FROM FISHERY BY- PRODUCTS

Nguyen 7 it iy Huong'

!Faculty of Food Technology - Nha Trang University
Email- huongntm@ntu.edu.vn
Summary

The chemical composition and nutritional value of fish meal and shrimp meal produced from tuna heads,
Tra fish heads and shrimp heads were analyzed and evaluated. Research results showed that (una heads,
Tra fish heads and shnmp heads were nutrient-rich by-product, especially protein, suitable for production of
fish meal and shrimp meal as feed for aquatic animals. Tuna head meal, Tra fish head meal and shrimp
head meal had protein contents of 62.82%, 57.46% and 53.58%, respectively. The lipid content of Tra fish head
meal was the lughest (10.84%) and lipid content of shrimp head meal was the lowest (5.15%). The ash
content of tuna head meal, Tra fish head meal and shrimp head meal were 21.62%, 20.26% and 23.83%,
respectively. The tatal volatile base nitrogen of fish head meal and shrimp head meal ranged from 73.28 to
95.26 mg¥%. The results of the study showed that the total amino acid content tn tuna head meal, Tra fish
head meal and shrimp head meal were 55.42, 52.04 and 47.76 g/100 g of dry matter. The amino acids with
high contents tn fish head meal and shrimp head meal were glutamic, glycine, leucine, aspartic and lysine.
The ratio of essential amino acids to total amino acids in tuna head meal, Tra fish head meal and shrimp
head meal were 49.46%, 46.87% and 46.46% respectively. Research results showed that tuna head meal, Tra

fish meal and shrimp head meal had high nutritional value and could be used as feed for aquatic animals.
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