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Nghién ctru nay danh gia kha nang tin dung thit vun ca tra phat sinh tai cong doan chinh hinh ca phi 1€
dong lanh dé thu nhan dong thoi bot protein thily phan va lipid tho bang enzyme Alcalase. Két qua
khao sat cho thay, thit vun ca tra phat sinh voi ty 1 cao (22,5-24,7%) va c6 tiém nang trd thanh ngudn
nguyén lidu giau protein, lipid cho qua trinh ché bién sau. Qué trinh thity phan & diéu kién Alcalase
0,8%, nhiét do 60°C trong thoi gian 6 gid dat do thiy phan 30,32% va hiéu suét thu hdi nito dat
89,28%, tao dich protein c6 ham lugng protein hoa tan cao va dac tinh phu hgp cho tmg dung thyc
pham. Pdng thoi, phan doan lipid thu hdi chira ham luong dang ké acid béo khong bio hoa, trong do
¢6 EPA va DHA. Bot protein thily phan thu nhan c6 ham luong protein cao, d6 hoa tan t6t (98,65%) va
chat lugng vi sinh dat yéu cau. Nghién ctru cho thiy tiém ning khai thac thit vun cé tra theo huéng thu
hoi da san pham, gop phan nang cao gia tri phu phim va phat trién bén viing nganh ché bién thuy san.

Tw khéa: Thit vun ca tra, protein thity phdn, bot protein thuy phan, lipid tho.

1. BAT VAN BE

Trong bbi canh phat trién kinh té tuan hoan
va gia tang nhu cau protein, viéc khai thac hiéu
qua phy pham thuy san tré thanh huéng tiép can
quan trong. Trong ché bién ca dong lanh, phu
pham chiém khoang 30-70% khéi lwong nguyén
liéu [1, 2], chira ham luong protein va hop chat
sinh hoc dang ké nhung phan 16n chua duoc sir
dung hi¢u qua. Thiy phan enzyme dugc xem la
gidi phap tiém ning nham nang cao gia tri protein
thir cap [1], cho phép thu nhan cac peptide c
hoat tinh sinh hoc nhu chéng oxy hoa, khang
khuan va hd trg mién dich [3, 4], voi kha nang
mg dung trong thuc pham chirc nang [1], dugc
pham [5] va vt liéu sinh hoc [6]. Xu huéng hién
nay hudng dén khai thac tich hop phu phiam theo
mo hinh khong chét thai.

Tai Viét Nam, ca tra (Pangasianodon
hypophthalmus) 1a san pham xuat khau chii Iyc,
trong d6 phi 1& chiém khoang 40% khdi luong,

con lai gan 60% la phu pham [7, 8]. Ngudn phu
pham nay chira 18-25% protein va 7-16% lipid
[3, 5], nhung chu yéu van duoc st dung lam bot
ca dan dén gia tri gia ting thap. Dang chu y, dong
thit vun phat sinh tai khau chinh hinh cd c6 do
ddng nhat cao va giau protein nhung chua dugc
st dung riéng 1¢ dé nghién ctru thu nhan dong
thoi cac san phiam gid tri gia ting nhu dich
protein thuy phén, lipid. Cac nghién clru truge
day chu yeu st dung hon hop phu pham [3, 4, 6]
va tap trung vao tdi wu héa diéu kién thuy phan
hodc danh gia san phém [8, 9], trong khi viéc thu
nhan va quan 1y phu phdm tai diém phat sinh
trong nha may chua dugc tiép can hé thong. Picu
nay tao ra khoang cach gilra nghién ctru va thyc
tidn san xudt. Vi san luong phu phim ca tra
khoang 1,3 tri¢u tan/nam, riéng thit vun khoang
100.000 tin [7], viéc khai thac hiéu qua dong
nguyén li€u nay cé y nghia quan trong. Nghién
ctru nay nham: (i) danh gia thuc trang phat sinh
va thu nhan phu pham thit vun tai khau chinh
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hinh ca tra phi 1€ dong lanh; (ii) Ung dung
enzyme thuong mai dé thu nhan déng thoi bot
protein thuy phan va lipid tho.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vit liéu nghién ciru

Phu phém thit vun ca tra (Pangasianodon
hypophthalmus) dugc thu nhan truc tiép tai cong
doan chinh hinh trong diy chuyén ché bién ca tra
phi 1€ dong lanh tai Nha may An P Duong -
Khu Céng nghiép Thét Not, thanh phé Can Tho
trye thude Cong ty C6 phan Nam Viét, tinh An
Giang. Nguyén li¢u dugc thu trong cung mot ca
san xudt nham han ché bién dong vé thanh phan
hoéa hoc va chat luong cam quan. Sau khi thu
nhan, thit vun duoc loai bo tap chét co hoc (manh
da du...), dong gobi trong tai polyethylene va bao
quan ¢ nhiét d6 0-4°C trong thing x6p, nhanh
chong van chuyen vé phong thi nghiém khong
vuot qua 8 gio. Mau duoc xay nho bang ‘may ¢
duong kinh 16 sang 1 cm, dong nhat mau, chia
nhé mdi mau 100 g/PE, cép dong va bao quan
mau & nhiét do -18°C dé sir dung dan trong sudt
thi nghiém thay phan.

Enzyme protease thuong mai Alcalase 2,4L
(pH va nhiét do t6i thich lan luot 7,0-8,5; 50-
70°C), st dung trong nghién ctu dwgc mua tir
Cong ty Novozymes Viét Nam. Cac hoa chét khac
déu dat cép dd phan tich va dugc st dung truc tiép
ma khéng qua xir 1y b sung. Nudc cat hai lin
duoc st dung trong toan bo qua trinh thi nghi¢m.

2.2. Phuong phap nghién ctru
2.2.1. B tri thi nghiém

Thi nghiém 1: Khdo sat thuc trang phat
sinh, thu gom va qudn Iy thit vun tai cong doan
chinh hinh.

Khéo sat thuc té thuc trang phat sinh, thu
gom va quan ly thit vun ca tai cong doan chinh
hinh dugc thuc hién tryc tiép trén day chuyen ché
bién ca tra phi 1& dong lanh tai Nha may An Do
Duong - Coéng ty C6 phan Nam Viét, tinh An
Giang trong 3 dot khao sat doc lap (3 ngay/dot).
Céc chi tiéu khao sat gdm: (i) ty 18 phat sinh thit
vun tai cong doan chinh hinh; (ii) diéu kién thu
gom, phén loai, bdo quan va thoi gian luu gitr;
(iii) sy bién 601 thanh phan hoa hoc, chit lugng
cam quan va tong s vi sinh vat hiéu khi cua thit
vun trong qua trinh luu giit tai phan xuong. Két

qua duogc st dung lam co so danh gia kha nang su
dung thit vun lam nguyén li¢u cho qua trinh thiy
phén enzyme.

Thi nghiém 2: Khdo sdt anh hwéng cia diéu
kién thiy phan thit vun ca tra tai cong doan chinh
hinh dén chdt lwong dich protein thiy phdn va
lipid tho thu nhdn.

Thi nghiém duoc bd tri theo phuong phap
don yéu t6 (One Factor At A Time - OFAT)
nhiam danh gia anh hudng riéng biét cua ty 16
enzyme Alcalase bd sung va thoi gian thily phan
dén chét lugng dich protein thiy phan thu nhan
tir thit vun ca tra. Dau tién, anh huong cua ty 1€
enzyme Alcalase dugc khao sat tai cac muc 0;
0,2; 0,4; 0,6; 0,8; 1,0; 1,2% (w/w, tinh theo khi
lugng enzyme/nguyén liéu) trong diéu kién thoi
gian thiy phan ¢ dinh. Dya trén két qua danh
gia do thiy phan (DH) va hiéu suat thu hoi nito
(NR), ty 1& enzyme thich hop dugc lya chon dé
tiép tuc khao sat anh hudng cta thoi gian thiy
phan ¢ cac muc 3, 4, 5, 6, 7, 8 gid. Qua trinh
thuy phan duoc thyc hién voi 100 g thit vun cd
tra sau rd dong gian tiép bang nude chay, b6
sung 100 mL nudc cit va khuay tron ddng nhat
trong cdc thiy tinh 500 mL. Hon hgp dugc gia
nhiét trong bé 6n nhiét & 60°C, bd sung enzyme
Alcalase theo timg mirc khio sat va khudy lién
tuc nham dam bao enzyme tiép xuc dong déu véi
co chat. Nhiét do thuy phan 60°C duoc lya chon
dua trén khoang hoat dong thich hop cua
enzyme Alcalase, trong khi pH tu nhién cua
nguyén liéu duoc duy tri nham han ché sy diéu
chinh héa hoc va phu hop véi diéu kién tng
dung thuc té. Binh phan tng duoc day kin bang
gidy bac trong sudt qua trinh thay phan dé han
ché anh huong cua moi trudong bén ngoai [3].
Sau khi két thiic qua trinh thily phan, enzyme
dugc bat hoat & 95°C trong 15 phat. Hon hop
thily phan dugc loc dé tach phan ba ran va dich
loc; dich loc tiép tuc dugc ly tam & 5.000
vong/phiit, 4°C trong 15 phat nham phan tach
lipid tho, phan protein khong hoa tan va dich hoa
tan. Dich hoa tan sau ly tim duoc dong hoa va sir
dung dé phan tich cac chi tiéu chat lugng gom:
Ham luong chit khé (%), d thuy phan (DH, %)
va hiéu suat thu hoi nito (NR, %). Dua trén sy
bién ddi ciia cac chi tiéu danh gia, diéu kién thuy
phan thich hgp trong pham vi khao sat dugc lua
chon dé thyc hién cac nghién ctru tiép theo.
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Thi nghiém 3: Khdo sat anh hwéng cia diéu
kién c6 dac dich protein thuy phdn thit vun ca tra
dén chat lwong bét protein thity phan thu nhan.

Thi nghiém dugc bd tri hoan toan ngau nhién
1 nhan t6 véi 5 nghiém thuc va 3 lan lap lai.
Nhan t6 khao sat 1a thoi gian ¢6 ddc chan khong:
2,3,4,5, 6 gio. Qua trinh ¢6 dac dich protein
thity phan phy pham thit vun ca tra duoc thuc
hién nhu sau: Cho 5 lit mau dich hoa tan thu nhan
& thi nghiém 2 vao binh chira cua thiét bi ¢6 dic
chan khong, cai dat cac thong s6 cho thiét bi co
dic chan khong: Ap suét chan khong 720 mmHg,

nhiét d6 cd6 dac chan khong 60°C [10]. Thuc hién
c0 déac chan khong dich thily phan véi thoi gian
lan luot 14 2, 3, 4, 5, 6 gio. Sau khi qua trinh ¢6
dic két thuc, léy mau dich ¢o dic dem séy chan
khong thang hoa dé thu nhan bot protein thuy
phan. Phan dich ¢ dic va bot protein thity phan
dugc 1dy mau dong thoi dé danh gia cac chi tiéu:
Mau, mui, ham lwong chat kho (danh gia riéng
cho dich c6 dic), protein, lipid. Dya vao Kkét qua
danh gia thu duoc lya chon dugc thoi gian c6 dic
thich hop nhat.

2.2.2. Phuong phap phan tich

Béang 1. Phuong phap phén tich

Chi ti€u phan tich

Phuong phap phan tich

Ham luong am va tro

Ham lugng am duoc xac dinh theo AOAC 950.46 [11]; ham lwong
tro dugc xac dinh theo AOAC 938.08 [11]

Ham lugng protein tho

Puoc x4c dinh bang phuong phap Kjeldahl theo AOAC 981.10 [11]

Ham luong lipid tong sd

Puoc xac dinh bang phuong phap Soxhlet theo AOAC 960.39 [11]

Do thuy phan (DH)

Buoc xac dinh thong qua ty 1€ gitra sé lién két peptide bi cé:[ va tong
s0 lién két peptide trén mdt don vi khoi lwong protein ban dau [12]

Hiéu suat thu hdi nito (NR)

Duogc tinh toan theo cong thirc NR = %‘?—1‘100 (%) [3]
SNL

Tong chit rin hoa tan (TSS)

Po bang khiic xa ké (°Brix)

Chi s0 peroxide

Chi s6 peroxide dugc x4c dinh bang phuong phap chuin d6 iod theo
AOAC 965.33, két qua biéu thi bang meq O:/kg lipid [11]

Thanh phan acid béo

Lipid duoc chuyén thanh methyl ester acid béo (FAME) va phan
tich bang GC-FID theo AOAC 996.06 [11]

Acid béo tu do (FFA)

Phuong phap chuin do acid-base theo AOAC 940.28, két qua biéu
thi bang mg KOH/g lipid [11]

Ham luong vitamin A biéu kién dugc xac dinh bang phwong phap

Ham lugng vitamin A biéu
kién

quang phd hip thy UV—Vis theo Pearson (1976) [13]

Mau sac

May do mau Colorimeter (PCE-CSM 2, Southampton, Anh)

Panh giad cam quan

Cho diém theo phuong phap Hedonic [14]

3. KET QUA VA THAO LUAN

3.1. Thuc trang thu nhin va quén ly thit
vun tai cong doan chinh hinh dén chit lwong
phu phiam thit vun c4

3.1.1. Thuc trang thu gom, khéi lwong va
phurong phdp qudn 1y phu pham thit vun cd tra
phat sinh tai cong doan chinh hinh ca

Khéo sat thuc té tai nha may ché bién ca tra
phi 1é déng lanh cho thay, phu pham thit vun ca
tra phat sinh chu yéu tai cong doan chinh hinh,
bao gdm: Phan thit d6, phin co thit bi cit tia va

cac phan thit khong dat yéu cdu vé hinh dang,
kich thudc. Sau khi phat sinh, thit vun dugc thu
gom riéng bang dung cu chuyén biét, loai bo phan
da con sot, sau d6 tap két tai khu vuc chinh hinh
va bao quan gian tiép bang nudc da nham duy tri
nhiét d6 nguyén liéu < 5°C. Thit vun ca duoc luu
gitr trong thoi gian cua ca san xuét (khoang 4 gid)
trude khi van chuyén dén khu vuc ché bién cac
san pham gia tri gia ting nhu surimi va cha c4,
qua d6 gbp phan han ché sy bién d6i (;hét luong
va duy tri kha ning str dung ctia phu pham.
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Khbi lugng phy pham thit vun ca tra phat sinh
qua 3 dot khao sat (3 ngay/dot) dugc trinh bay ¢
bang 2. Két qua cho thdy, ty 1¢ thit vun thu hdi dao
dong trong khoang 22.47+0,85% dén 24,71+0,91%
trén 1.000 kg nguyén li€u, véi sy khac biét co y
nghia thong ké giita cac dot khao sat. Sy bién dong
ndy co thé lién quan dén dic diém nguyén ligu dau
vao, thao tic k§ thuit cua cong nhan va yéu cau
kiém soat hinh dang, mau sic cia san pham cé phi
1€ trong qua trinh chinh hinh.

Két qua khao sat cho thiy, cong doan chinh
hinh khong chi dong vai tro hoan thién chét luong
cam quan cua san phim phi 16 ma con 1a diém
phat sinh nguén phu pham c6 gia tri dinh dudng
cao. Viéc thu gom riéng va kiém soét diéu kién
bao quan ngay tai noi phat sinh gép phan han ché

sy suy giam chét lugng protein, tao diéu kién
thuan 1gi cho qua trinh thu hdi va chuyén héa thit
vun ¢ tra thanh céc san pham gia tri gia ting nhu
bot protein thiy phan.

Bang 2. Khéi lwong phu phim thit vun ca tra
phat sinh trong 1.000 kg nguyén liéu ca

bot khao sat Ty 1€ thit vun ca (%)
Dot 1 23,75+0,78"
Dot 2 24,71+0,91°
Dot 3 22.47+0,85¢

Ghi chu: Cadc chir 7cdi khac nhau (a, b, c)
trong cung mot cot thé hién sw khac biét c6 y
nghia thong ké (p<0,05).

3.1.2. Thanh phdn hoa hoc cua thit vun ca tra

Bang 3. Thanh phan ho4 hoc ciia phu phim thit vu ca tra

Phu phém cé tra Protein (%) | Lipid (%) | Nudc (%) | Tro (%) ﬁzgl
Thit vun ca ngay sau khi chinh hinh | 14,95+0,75" | 15,72+0,75" | 64,31£0,25" | 4,93+0,25" | Nghién
Thit vun c4 bao quan 4 gid 13,92+0,75" | 14,95+0,75" | 65,58+0,25" | 4,85+0,25" | cuu
Thit vun ¢4 bdo quan 8 giv 13,27+0,75° | 14,75+0,75" | 66,82+0,25° | 4,68+0,25° | nay
Phu pham cd tra (dau, xuong, vy | 14 661075 | 15282075 | 65,11£0.25 | 5632025 | [3]
va ndi tang cd)
Phu pham c4 tra (dau, xuong, vay) | 12,76£0,48 | 21,1940,32 | 59,27+0,33 | 7,02£0,24 | [15]

Ghi chii: Cdc chit cdi khdc nhau (a, b, ¢) trong cing mt cot thé hién sw khdc biét ¢é ¥ nghia thong

ké (p<0,05).

Béng 3 cho thdy, thit vun ca tra sau chinh
hinh c6 ham luong protein 14,95%, lipid 15,72%,
am 64,31% va tro 4,93%, phan anh nguon phu
pham glau dinh dudng. Trong bao quan protein
giam con 13,27% sau 8 gio, d0 am tang lén
66,82%, 11p1d glam nhe va tro it bién dong, su
tang do a am nay ¢6 thé do nudc da bao quan bi tan
chay ngam vao thit vun va bién d6i sinh hoa lam
suy giam chét luong nguyen liéu. So véi phu
pham hén hop trong két qua nghién ctru ciia Nam
va cs (2020) [3], Bui Thi Thu Hién va cs (2021)
[15], thit vyn ¢6 ham lugng tro thap hon va 6n
dinh hon do it 1an xwong, khing dinh tiém ning
cho che bién gid tri cao. Tuy nhién, xu hu(yng
ting am va giam protein cho thiy can thu gom va
ché bién sém, dong thoi kiém soat tot thoi gian va

diéu kién bdo quin dé duy tri hiéu suét thu hoi
protein va gié tri kinh té.

3.1.3. Pdanh gia chdt lwong cam quan phu
pham thit vun ca tra

Piém danh gia cam quan cua phu pham thit
vun ca tra trong qua trinh bdo quan tai phan
xuong dugc trinh bay ¢ bang 4. Két qua cho thay,
chat lugng cam quan cua thit vun c6 xu hudng
glam dan theo thoi gian bao quan, thé hién qua sy
giam diém cam quan tir 8,25+0,12 diém tai thoi
diém ban dau xudng 7,98+0, 15 diém sau 4 gio va
giam manh con 6,43+0,19 dlem sau 8 gio, khac
bi¢t c6 y nghia thong ké (p<0,05). Sau 12 gio bao
quan, diém cam quan tiép tuc glarn xuong
5,85+0,15 diém, cho thiy nguyén liéu bat dau co
sy suy giam ro rét vé trang thai, mui va mau sdc.

Bang 4. Piém cim quan ciia phu phim thit vun ci tra trong qua trinh bao quin

Thoi gian bao quan (giod)

Thit vun ca tra tai

khau chinh hinh 0

4

8 12

8,25+0,12"

7,98+0,15"

6,43+0,19° 5,85+0,15°

Ghi ghd: Cac chit cdi khac nhau (a,
nghia thong ké (p<0,05).

52

b, ¢) trong cing mot hang ngay thé hién si khdc biét ¢é
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Két qua nay cho thiy, phuong phép bao quan
bang da tai nha may c6 kha ning duy tri chét
lugng cam quan thit vun trong khoang thoi gian
lru gitt cia ca san xudt (khoang 4 gi®), phu hop
cho viéc thu gom va van chuyén nguyén liéu dén
cong doan ché bién tiép theo.

3.1.4. Tong s6 vi sinh vt hiéu khi (TPC)

TPC caa phu pham thit vun c4 tra trong qué
trinh bao quan luu trir tai phan xudng san xuét
duoc trinh bay ¢ bang 5. Két qua cho thiy, TPC
c6 xu hudng gia tang theo thoi gian bao quan, tir
96,50+0,13 x 10° CFU/g tai thoi diém ban dau
tang lén 98,50+0,13 x 10* CFU/g sau 4 gio,
11740,32 x 10* CFU/g sau 8 gio va dat 128+0,42
x 10° CFU/g sau 12 gio, voi sy khac biét c6 y
nghia thong ké gitta cac thoi diém khao sat
(p<0,05). Su gia ting nay cho thiy, mic du diéu
kién bao quan bang da gitip lam cham qua trinh

phat trién cta vi sinh vat, nhung khong thé loai
bd hoan toan sy gia ting mat do vi sinh trong qua
trinh luu gitr nguyén licu.

Xu huong gia taing TPC theo thoi gian bao
quan c6 thé lién quan dén dic tinh giau protein,
ham luong 4m cao va dién tich tiép xuc 16n cua
thit vun sau qua trinh cit tia, tao diéu kién thuan
loi cho vi sinh vat phat trién. Két qua nay phu
hop véi cac nghién ctru trude day, cho thay phu
pharn thity san dang thit vun c6 nguy co bién doi
vi sinh cao do qua trinh xtr Iy co hoc lam ting
dién tich tiép xtic véi moi truong va thuc day su
xam nhap cua vi sinh vat [16, 17]. Vi vay, viéc
rit ngan thoi gian luu giit va duy tri diéu kién bao
quan lanh bang d4 14 yéu t6 quan trong nhim bao
dam chit luong nguyén liéu trude khi st dung
cho céac qua trinh ché bién tiép theo.

Bang 5. TPC cua thit vun c4 tra trong qua trinh bdo quéin x 103/g CFU

x Thoi gian bao quan (gio)
Mau 0 8 12
Thit vun ca tra tai a b c d
khau chinh hinh 96,50+0,13 98,50+0,13 117+0,32 128+0,42

Ghi chu: Cac chit cdi khac nhau (a, b, ¢, d) trong cung mot ngay thu mau thé hién su khdc biét c6

y nghia thong ké (p<0,05).

3.2. Anh huwéng cia diéu ki¢n thiy phén
thit vun ca tra tai cong doan chinh hinh dén
chit lwong dich protein thily phan va lipid thd
thu nhin

3.2.1. Anh hwéng cua diéu kién thuy phdn
dén DH va NR cia dich protein thity phdn

— 0

Hinh 1. Anh hudng ciia ty 1¢ enzyme Alcalase
b6 sung va thoi gian thiy phan phu phim thit
vun ca tra tai khau chinh hinh dén DH, NR

Anh huéng cua ty 1¢ enzyme Alcalase b
sung va thoi gian thiy phan thit vun ca tra tai
cong doan chinh hinh dén d¢ thuy phan (DH) va
hiéu suét thu hdi nito (NR) duoc trinh by ¢ hinh
1. Két qua cho thay, khi ting ty 1& enzyme
Alcalase tr 0 - 0,8% (w/w), DH va NR ting 1o
rét, trong d6 DH tang tr khoang 7,23% 1én trén

30,32%, dong thoi NR ting tir 39,25% lén
89,28%. Su gia ting DH va NR cho thiy enzyme
Alcalase & nong do thich hop da thic day qua
trinh phan cét protein, lam ting luong peptide hoa
tan va cac hop chat nito trong dich thuy phan.
Khi ty 1€ enzyme tang 1én 1,0-1,2%, DH va NR
hau nhu khong thay d6i, chimg t6 co chat da tro
thanh yéu t6 giéi han va viéc bd sung thém
enzyme khong cai thién hi¢u qua thuy phan.

Anh huéng cua thoi gian thuy phan ciing thé
hién xu hudng tuong tu. Trong khoang 3-6 gio
dau, DH ting tir 19,32% lén trén 31,87% va NR
tang tir 48,54% 1én 88,96%, phan anh giai doan
enzyme hoat dong manh va qua trinh hoa tan
protein dién ra hiéu qua. Khi kéo dai thoi gian
thiy phan dén 8 gio, DH gan nhu khong tiép tuc
gia tang, trong khi NR ¢6 xu hudng giam nhe, co
thé lién quan dén sy suy giam hoat tinh enzyme
theo thoi gian va sy twong tac giita cic san phdm
thuy phéan voi hé phan ung. Xu hudéng nay phu
hop v6i cac nghién ctu trude day khi thuy phan
phu phim ca bang enzyme protease, trong d6 DH
va NR thuong ting nhanh trong giai doan dau,
sau d6 dat trang thai bao hoa khi lugng co chét d&
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bi phan cit giam dan [3]. Két qua nghién ctru cua
Mulyasari va cs (2023) [18] ciing ghi nhan hiéu
qua thity phan ting manh & giai doan déu va giam
toc do gia ting khi vuot qua mirc enzyme thich
hop. Tuong ty, sy gia ting DH theo thoi gian va
xu hudng on dinh & giai doan kéo dai dugc bao
céo do sy giam hoat tinh enzyme va tich tu céac
san pham thity phan [19].

Dua trén su bién d6i cia DH va NR, ty 18
Alcalase 0,8% (w/w) véi thoi gian thiy phan 6
gio duogc lya chon 1a diéu kién thich hop trong
pham vi khdo sat, ddm bao kha nang thu hoi
protein hoa tan cao va phu hgp cho qua trinh thu
nhén dich protein thily phan tir thit vun ca tra.

3.2.2. Thanh phan hod hoc ciia dich protein
thuy phdn tw thit vun cd tra

Bang 6. Pic tinh dich thily phan tir phu phim
thit vun ca tra tai khiu chinh hinh ca

Thong so Ham lugng
Protein (%) 11,82+1,08
Lipid (%) 0,78+0,15
Ham lugng chat kho (%) 13,65+1,15
D¢ thuy phan (%) 30,32+0,75
Mau sic Nau
Mui Thom dac trung

Dic tinh cda dich thuy phan tr thit vun ca tra
tai khau chinh hinh ca dugc trinh bay ¢ bang 6.
Két qua cho thdy, dich thiiy phan dat do thiy
phan 30,32+0,75%, ham lugng protein hoa tan
11,82+1,08%, ham lugng chat kho 13,65+1,15%
va ham lugng lipid con lai 0,784+0,15%. Cac chi

tiéu nay cho thdy, qua trinh thay phén bang
enzyme Alcalase da thuc day sy phan cit protein
co thit, tao thanh cac peptide hoa tan va cac hop
chat nito c6 kha ning hoa tan cao trong pha dich.

So v6i két qua nghién ctru cia Trinh va
Nguyen (2019) [20], khi thiiy phan phu pham ca
tra bang Alcalase, dich thuy phan dat DH trong
khoang 28-35%, cho thay hiéu qua phan cat
protein twong dong voi két qua nghién ctru hién
tai. Két qua nay cho thiy, diéu kién Alcalase
0,8% va thoi gian thity phan 6 gio phu hop dé tao
dich protein thuy phan c6 mic do phan gidi cao
tir thit vun ca tra tai cong doan chinh hinh. Tuong
tu, nghién ctru cia Vo va cs (2017) [21] ghi nhén,
dich thay phan phy phim ca c6 DH khoang 30-
33%, trong d6 qua trinh thiy phan tao ra lugng
16n peptide hoa tan, gbp phan nang cao gia tri
dinh dudng va kha ning ng dung ciia san pham.
Déi v6i nghién ciru cta [3], thity phan phy phim
c4 tra bang enzyme protease ciing cho thdy kha
ning thu hoéi hidu qua cic hop chit protein hoa
tan tir nguon nguyén liéu phu pham. Nhin chung,
dich protein thiy phan tir thit vun ca tra tai cong
doan chinh hinh cho thiy qua trinh thity phan da
tao duoc luong protein hoa tan dang ké, mirc do
thiy phan phu hop va déc tinh cam quan 6n dinh,
cho thay tiém nang ung dung trong san xuét cac
san pham giau protein thuy phén va cac san pham
gi4 tri gia tang tir phu pham thuy san.

3.2.3. Ddc tinh cua phan doan lipid thé thu
nhdn tir qua trinh thuy phdn thit vun cd tra

Biang 7. Thanh phin acid béo ciia phan doan lipid tho thu nhén tir thity phan thit vun ca tra

Nhoém acid béo Acid béo Ham luong (mg/g mau)
Acid béo bado hoa (SFA) Mpyristic acid (C14:0) 1,38
Palmitic acid (C16:0) 0,91
Stearic acid (C18:0) 2,23
Tong SFA 4,52
Acid béo khong bao hoa (UFA) Palmitoleic acid (C16:107) 5,63
Oleic acid (C18:1®9) 7,34
Linoleic acid (C18:2w6) 9,79
a-Linolenic acid (C18:3®3) 8,25
Arachidonic acid (C20:4®6) 9,86
Eicosapentaenoic acid 11.74
(EPA,C20:5m3) ’
Docosahexaenoic acid (DHA, 15.12
C22:603) ’
Tong UFA 67,73
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Thanh phan acid béo cia phan doan lipid tho
thu nhan tr qua trinh thuy phan thit vun ca tra
bang enzyme Alcalase dugc trinh bay & bang 7.
Két qua cho thdy, phan doan lipid chta ca acid
béo bio hoa va khong bio hoa, trong d6 tong ham
luong acid béo bao hoa dat 4,52 mg/g mau, con
tong cac acid béo khong bdo hoa duoc xac dinh
dat 67,73 mg/g mau. Trong sb cac acid béo khong
bao hoa, palmitoleic acid, oleic acid, linoleic acid,
o-linolenic acid, arachidonic acid, EPA va DHA
lan lwot dat 5,63; 7,34; 9,79; 8,25; 9,86; 11,74;
15,12 mg/g mau. Pang chu y, su hién dién cua
cac acid béo omega-3 chudi dai nhu EPA va
DHA cho thay phan doan lipid thu hoi c6 gia tri
sinh hoc dang ké va tiém ning Gmg dung trong
cc san pham gia tri gia ting. Tuy nhién, thanh
phan acid béo cta phan doan lipid thu héi c6 thé
chiu anh huong boi dic diém nguyén lidu, su
phan b lipid trong mé va diéu kién thuy phan,
thu hoi; do dé, cac két qua thu duwoc duoc xem 1a
ddc trung cua phan doan lipid trong diéu kién
nghién ciru va can duoc tiép tuc xac nhan biang
cac nghién ctru dinh lugng chuyén sau trude khi
dinh huéng img dung ¢ quy md lon.

So v6i két qua nghién ciru ciia Nam va cs
(2020) [3] trén hon hop phu pham c4 tra, trong d6
tong ham luong acid béo trong phan doan lipid
thu hdi dat khoang 90 mg/g, két qua hién tai cho
thdy sur khac biét vé profile acid béo. Su khac biét
nay co thé lién quan dén ngudn nguyén liéu va
dic diém mo sir dung, boi nghién ctru hién tai tap
trung vao thit vun tir cdng doan chinh hinh, trong
khi nghién ctru cia Nam va cs (2020) [3] st dung
hdn hop phu phdm ca tra. Ngoai ra, diéu kién
thity phan va quy trinh thu héi lipid ciing c6 thé
anh huong dén thanh phan ciia phan doan lipid
cudi cung. Do d6, cac gia tri EPA va DHA trong
nghién cru nay nén dugc xem la dic diém cua
phan doan lipid thu hdi trong diéu kién khao sat,
khong dai dién cho profile acid béo cta toan bd
lipid c4 tra. Mt khac, acid béo khong bio hoa dé
bi bién d6i dudi tac dong cua nhiét va oxy hoa, vi
vay viée kiém soat diéu kién xu 1y va bao quan c6
¥ nghia quan trong trong duy tri chat luong phan
doan lipid thu hoi [22].

Bén canh thanh phan acid béo, cac chi sb
danh gia chat luong cua phan doan lipid cho thay,
chi s6 peroxide dat 1,72 meqO-/kg va ham luong
acid béo ty do dat 3,85 mg KOH/g. Két qua nay

cho thay, phan doan lipid thu nhén c6 murc do oxy
hoa so cap thép va qua trinh thiy phan lipid con &
murc kiém soat trong qua trinh thu nhan. Ngoai ra,
ham luwong vitamin A biéu kién xac dinh bﬁng
phuong phap quang phé UV-Vis dugc uéc tinh la
35,72 pg/100 g, cho thdy phan doan lipid tho co
tiém nang lam nguyén liéu cho cac nghién ciru tiép
theo vé tinh sach va phat trién cac san pham lipid
giau hoat chét sinh hoc. Nhu vay, qua trinh thuy
phan enzyme khong chi hd trg thu nhan dich
protein hoa tan ma con tao diéu kién thu hoi dong
thoi phan doan lipid c6 gia tri tir phu pham thit vun
ca tra. Viéc khai thac dong thoi protein va lipid
gop phan ning cao hiéu qua sir dung nguon phu
pharn phu hop voi dinh hudng phat tr1en cac san
pham gia tri gia tang theo hudng kinh té tuan hoan.

3.2.4. Hiéu sudt thu hoi dich protein thity
phan va lipid tho

Thi nghi€ém mé rdng & quy mod pilot véi 10
kg thit vun cé tra dugc thuc hién tai diéu kién
thity phan thich hop da xac dinh, gdm: Ty 1&
nuée/nguyén ligu 1:1, ty 1& Alcalase bd sung
0,8% (w/w, tinh theo khdi lugng enzyme/nguyén
liéu), nhi¢t do 60°C, thoi gian thuy phéan 6 gio va
pH tu nhién. Két qua cho thiy, sau qu4 trinh thuy
phan va phan tach pha, thu nhan dugc 18 L dich
protein thily phan véi ham lugng protein dat
10,2% va lipid con lai 0,8%. Pong thdi, qua trinh
ly tam phan tach da thu hdi dugc 4 L phan doan
lipid thd, cho thiy kha nang thu hoi dong thoi hai
nhoém hop chét c6 gia tri la protein hoa tan va
lipid tr nguon phu pham thit vun cé tra. Sy chénh
léch gitra khoi luong nguyén liu dau vao va
lwong san pham thu hoi cha yéu do mot phan dich
thiy phén con gilr lai trong ba sau qua trinh loc,
cling voi cac ton that phat sinh trong qua trinh ly
tam va chuyén pha. O quy mé pilot, ham luong
protein ciia dich thay phan dat 10,2%, thip hon
khong dang ké so v6i quy mo phong thi nghiém
(11,82%), phan anh anh hudng cua qua trinh mo
rong quy mod dén hiéu qua thay phan va thu hoi
protein. Tuy nhién, mirc sai khac nhé cho thay
quy trinh vin duy tri hiéu qua on dinh khi ap
dung 6 quy mé 16n hon. Dich protein thily phéan
sau d6 duoc c6 dac chan khong, thu nhan 4,5 L
dich c¢6 dic voi ham lugng chat kho dat 40,6%,
trong d6 ham lugng protein dat 33,2% va lipid
1,93%. Sy gia tang ham luong protein trong dich
c¢6 dic cho thdy hiéu qua cia qua trinh loai nudc
va 1am giau cac hop chit hoa tan, dong thoi duy
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tri duoc chéat lwong cua dich protein thuy phan.
Két qua nay ching minh quy trinh thy phan
enzyme két hop phan tach pha va co dic co kha
ning khai thac dong thoi phan doan protein va

lipid tir thit vun c4 tra, gop phan ning cao gié tri
st dung phu pham theo dinh hudng phat trién cac
san pham gia tri gia tang.

Bing 8. Két qua thu hdi cic san phim tir qua trinh thiiy phan 10 kg thit vun c4 tra

. San pham | Khéi luong/thé . Ny
Cong doan thu nhan tich Thanh phan chinh
n 1en N Thit vun Protein: 14,95%; lipid: 15,72%; khoang:
Neuyen li¢u ban dau cé tra 10ke 4,93%; 4m: 64,31%
Sau thity phan Dich protein 18L Protein hoa tan: 10,2%; lipid con lai: 0,8%
thiy phéan

Sau ly tam phén tach Lipid tho 4L Thu hoi tir pha lipid noi

Sau co6 dac Dich protein 45 Chat kho: 40,6%; protein: 33,2%; lipid:

chan khong co dac ’ 1,93%

3.3. Anh huéng cia diéu kién ¢d dic dich
protein thiy phan thit vun cd tra dén chat
lwgng bt protein thity phan thu nhan

3.3.1. Anh huong cua diéu kién cé dac dén
chat luong bot protein

Anh hudng cua diéu kién co dic chan khong
dich protein thiy phan thit vun ca tra dén chat
luwgng bot protein thiy phan thu nhan dugc trinh
bay ¢ bang 9.

Bing 9. Anh hwéng ciia didu kién ¢b diic chan khong dén dich protein thily phan

;Fglg; égl(?g Clggflk}lgc‘?%/%) [})Irzcl)r‘:;ilrlllg’% Chat lvgng cam quan dich protein c6 dac
0 13,73 11,52 Mui didc trung, dang long, mau vang nhat
2 25,32 23,48 Co6 mui thom dich ca, song sanh, mau nau nhat
3 32,27 28,36 Mui thom déc trung, sét, mau nau nhat
4 40,82 33,15 Mui thom diac trung, sét, mau nau dam
5 40,99 32,85 C6 mui khét nhe, dac, mau dam
6 40,82 31,57 C6 mui khét r6 rét, dac, mau dam

Bang 9 cho thiy, qua trinh ¢6 dic chan khong
di lam ting dang ké ham luong chat kho va
protein ciia dich thiy phan theo thoi gian. Cu thé,
tir 0-4 gid co ddc, ham luong chat kho ting tir
13,73% 1én 40,82% va protein tang tir 11,52% Ién
33,15%, dong thoi chat lugng cam quan dugc cai
thién ro rét véi mui thom dic trung va trang thai
sét dan. Piéu nay c6 thé giai thich, do dudi diéu
kién d6 chan khong (720 mmHg) va nhiét 46 bay
hoi thép (45-60°C), nudc duge loai bo hi¢u qua
ma van han ché bién tinh nhiét protein. Tuy
nhién, khi kéo dai thoi gian c6 dic dén 5-6 gio,
ham lugng protein c6 xu hudng giam nhe va xuét
hién mui 6i khét, cho thdy cac phan tng Maillard
va bién d6i nhiét da bat dau xay ra, lam suy giam
chét luong cam quan va ham luong protein cua
dich c¢6 dac. Xu hudéng nay phu hop voi cac
nghién ctru gan day khi cho thiy cac phan tmg
hoa hoc trong qua trinh xir Iy nhiét c6 thé lam

56

bién ddi cAu tric protein va anh huong dén chét
lugng cam quan cling nhu gia tri dinh dudng cua
dich thuy phan [23, 24]. Nhu vay, thoi gian co
déc thich hop 1a 4 gio' d¢ dam bao cén bang gilra
hiéu suat c6 dac va chat lwvgng san pham.

3.3.2. Thanh phan hod hoc ciia dich protein
thuy phdn co ddc tir thit vun cd tra

Bang 10. Dic tinh dich thiy phan c6 dac tir
thit vun ca tra

Thong sb Ham luong
Protein (%) 33,20+1,35
Lipid (%) 2,03+0,15
Ham lugng chét kho (%) 40,60+1,95
Acid amin (mg/g protein) 501,51
Mau sic Nau dam
Mui Thom déc trung
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Dich thiy phan protein tir thit vun ca tra tai
khéu chinh hinh dugc c¢6 dic & diéu kién ap sut
chan khong 720 mmHg, 60°C trong 4 gid. Pac
tinh cua dich protein ¢6 dic va thanh phan acid
amin duoc trinh bay lan luot ¢ bang 10 va 11. Két
qua cho thay, dich protein ¢ dic c6 ham lwong
protein dat 33,20+1,35%, ham lugng chat kho
40,60+1,95% wva lipid 2,03+0,15%. Ham luong
protein va chat kho ting dang ké so vai dich thiry
phan ban dau, cho thiy qua trinh c¢6 dic chén
khong loai bo nude hiéu qua, dong thoi lam giau
cac peptide va hop chat hoa tan. Mau nau dam va
mui thom dic trung phan 4nh nhiing bién ddi dic
trung trong qua trinh thiy phén va c6 dac, trong
khi ham luong lipid thap gop phan nang cao tinh
6n dinh trong qua trinh bao quan va thuan lgi cho
qua trinh sy tao bot.

Biang 11. Thanh phin acid amin dich thiy
phéan co6 dic tir thit vun ca tra

Ham Ham

Acid amin lugng Acid amin luong

(mg/g (mg/g

protein) protein)
Glycine 71,60 Isoleucine 27,06
Glutamic acid 56,27 Serine 18,81
Aspartic acid 43,82 Threonine 18,07
Lysine 42,99 Cysteine 14,82
Leucine 46,64 Histidine 12,12
Alanine 38,78 Tyrosine 8,08
Arginine 34,57 | Methionine 8,40
Valine 39,42 | Tryptophan 5,73
Phenylalanine 14,33
Tong 501,51

Toéng ham luong acid amin dat 501,51 mg/g
protein, cho thdy mtrc d6 phan cit cao va gid tri
dinh dudng dang ké. Thanh phan phan bd kha can
dbi, voi nhom khong thiét yéu chiém uu thé
(glycine 71,60; glutamic acid 56,27 mg/g
protein), trong khi nhom thiét yéu ndi bat voi
leucine, lysine (42,99) va valine, trong do6 lysine
¢6 y nghia dinh dudng cao. Xu hudng glycine va
glutamic acid chiém wu thé tuong dong véi két
qud nghién cou cia Nam va cs (2020) [3],
Nuridiani va cs (2024) [19], nhung ham luong va
su can d6i acid amin thiét yéu, dic biét 1a lysine,
cao hon do nguyén lidu it collagen. Két qua nay
khang dinh, thit vun c4 tra phu hop dé san xuat
dich thuy phan giau dinh dudng, gép phan nang
cao hiéu qua tan dung phu phdm va gia ting gia tri.

3.3.3. Ddc tinh cua bt protein thiy phan tir
thit vun cd tra

Bang 12. Cac chi tiéu chit lwgng bt protein

thily phén tir thit vun ca tra
Thong so Ham luong
Ham am (%) 6,53+0,42
Protein (%) 76,75+1,63
D(} hoa tan (%) 98,65+1,15
Tong sO vi sinh vat hiéu khi
g (CFU/®) 8,5%103
Mau sac Néu
Mui Thom déc trung

Dich protein thuy phén tir thit vun cé tra sau
khi ¢6 ddc chan khong duge tién hanh say chan
khong thang hoa dé thu nhéan bot protein. Cac chi
tiéu chat luong cua bot protein thiy phan duoc
trinh bay ¢ bang 12. Két qua cho thay, bot protem
thuy phan thu nhan c6 chat luong 6n dinh, véi
ham am thép (6,53%), ham lugng protem cao
(76,75%), d6 hoa tan dat 98,65% va TPC chi
8,5%10° CFU/g Cac gia tri nay tuong dong voi
két qua dugc cong b trong cac nghién ctru trude
day vé san pham protein thily phan tir phu pham
thiy san [19, 25]. B9 hoa tan dat 98,65% phan
anh qua trinh thuy phan da tao ra ty 1€ lon cac
peptide c6 khoi luwgng phan tr thap, g(')p phﬁn
ning cao kha nang phan tan va hoa tan cua san
pham trong nudc. Day la dac tinh quan trong, tao
thuan loi cho viéc s dung bot protein thuy phan
nhu mot nguyén liéu bo sung protein trong cac
san pham thuc pham Dong thoi, ham am thap két
hop voi mirc d kiém soat vi s1nh phu hop cho
thay qua trinh c6 dic va say chan khong thang
hoa da tao ra san phim c6 chét lugng 6n dinh,
dap tmg yéu cau bao quan va c6 tiém ning tmg
dung trong cong nghé thuc pham.

4. KET LUAN

Phu pham thit vun c4 tra phat sinh dang ké tai
cong doan chinh hinh va c6 tiém nang trd thanh
nguén nguyén li¢u giau protein, lipid cho qua
trinh ché bién sdu. Viéc thu gom, phan loai va
kiém soat diéu kién bao quan c6 vai tr0 quan
trong trong viéc duy tri chit luong nguyén li¢u
dau vao. Qua trinh thuy phén biang enzyme
Alcalase chiu anh hudng o rét boi ty 1€ enzyme
va thoi gian phan ung, trong d6 diéu kién thich
hop trong pham vi khao sat 1a Alcalase 0,8%,
60°C trong 6 gio, dat d§ thuy phan 30,32% va
hiéu suat thu hoi nito 89,28%. Dich protein thiy
phan va bdt protein thu nhan c6 ham luong
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protein cao, kha nang hoa tan t6t, ddng thoi phan
doan lipid thd thu hoi chua cac acid béo khong
bao hoa co gia tri dinh dudng. Nghién ctru khang
dinh tiém ndng khai thac thit vun ca tra theo
huong thu hoi da san pham, £0p phan nang cao
gia tri phy pham va phat trién bén viing nganh
ché bién thuy san.
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AND CRUDE LIPID FROM PANGASIUS FILLET PROCESSING BY-PRODUCT
(Pangasianodon hypophthalmus) USING COMMERCIAL ENZYME
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Abstract

This study evaluated the potential of valorizing Pangasianodon hypophthalmus meat trimmings
generated during the trimming of frozen fish fillets for the simultaneous recovery of hydrolyzed
protein powder and crude lipid using Alcalase. The results showed that Pangasianodon hypophthalmus
meat trimmings were generated at a relatively high proportion (22.5-24.7%) and represented a
promising protein- and lipid-rich raw material for further processing. Enzymatic hydrolysis using 0.8%
Alcalase at 60°C for 6 h achieved a degree of hydrolysis of 30.32% and a nitrogen recovery yield of
89.28%, producing a protein hydrolysate with a high soluble protein content and characteristics
suitable for food applications. Meanwhile, the recovered lipid fraction contained considerable amounts
of unsaturated fatty acids, including EPA and DHA. The resulting hydrolyzed protein powder had a
high protein content, high solubility (98.65%) and microbiological quality within acceptable
requirements. These findings demonstrate the potential for valorizing Pangasianodon hypophthalmus
meat trimmings through a multiproduct recovery approach, thereby enhancing the value of processing
by-products and contributing to the sustainable development of the seafood processing industry.

Keywords: Pangasianodon trimming by-products, protein hydrolysate, protein hydrolysate powder,

crude lipid.
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