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TOM TAT
Chitosan khoi lwong phdn tir thap (LMWC) va chitosan chloride (LMWC-HCI) dwgc bé sung vio hén
hop carotene-protein (C-P) voi ham luwong 50 — 200 ppm va bao quan o nhiét do phong (25 — 27°C) trong 24
tudn. Két qua cho thdy chdt livong hon hop C-P tot hon nhiéu khi dirge b6 sung100 ppm LMWC hodc 100 ppm
LMWC-HCI so v6i mdu doi chimng. Cu thé, ham lugng protein, astaxanthin, protein hoa tan va lipid ciia hon
hop C-P khi bé sung 100 ppm LMWC/LMWC-HCI chi bi thdt thodt tir 5 — 15%, TVB-N tang 35 - 50% so véi
ban dau sau 10 tuan bdo qudn, trong khi o cdc gid tri trén ¢ mau doi chirmg lan heot la 25 - 35% va 200 -
220%. Két qua nay chitng minh LMWC, LMWC-HCI ¢6 tiém néng l6n trong vmg dung béao quén hon hop C-P.
Tir khéa: Chitosan khoi heong phén ti thap, chitosan chloride, hon hop caroten-protein, phé liéu thity san
ABSTRACT

Low molecular weight chitosan (LMWC) and chitosan chloride (LMWC-HCI) was added caroten-protein
(C-P) mixture with an amount of 50 - 200 ppm and kept at room temperature for 24 weeks. The results showed
that both LMWC and LMWC-HCI could reduce the degradation of C-P at a loading of 100 ppm in compared
to the control samples. The degraded contents of protein, astaxanthin, protein soluble and lipid was 5 — 10%,
the TVB-N content was 15 — 20%, while those of blank sampes were 25 - 35% and 200 - 220%, respectively.
However, the storage efficiency of LMWC and LMWC-HCI at room temperature was showed at 100 ppm for
10 weeks. The result suggests that LMWC and LMWC-HCI show potential applications for storage of the C-P
mixture.

Keywords: Low molecular weight chitosan, chitosan chloride, caroten-protein mixture, seafood
by-products

I. PAT VAN PE

Caroten-protein (C-P) 1a hdn hop chat
httu co chua protein, carotenoid (95% la
astaxanthin), lipid va dugc thu nhan chu yéu tur
phé li¢u tom [3, 18]. Hién nay, C-P dugc xem la
ngudn bd sung protein va carotenoid vao thirc
in nudi trong thity san [2, 17, 20], dic biét thuc
an cho ca hoi [1, 2] hodc str dung lam chét tao
mui, tao mau trong thuc phém [4]. Tuy nhién,
C-P chira astaxanthin, protein hoa tan dé bi
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phan huy trong qué trinh ché bién/bao quan do
cac tac nhan vat ly (anh sang, nhiét do...), tac
nhan hoa hoc (oxy, ion kim loai ...), tac nhan
sinh hoc (vi sinh vat, enzyme) [6, 8, 9]. Hon
nita, tac dong clia cac yéu td trén ciing lam ting
céc chi s6 nhu peroxide, nito bazo bay hoi...
do d6 1am giam chét lugng cua C-P. Do do, sir
dung cac phuong phap bao quan thich hop dbi
v6i hdn hop C-P 1a rat can thiét.

Chitosan la polyme sinh hoc, dang dugc tng
dung trong nhiéu linh vyc nhu néng nghiép,
thuc phérn, moi truong nho cac thudc tinh tu
nhién nhu khong ddc, tinh tuwong thich sinh hoc
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cao, hoat tinh chdng oxy hoa va khang khuan
manh [16]. Kha nang ung dung cia chitosan
phu thudc vao khdi lwong phéan tir M,,) va
d6 deacetyl (DD). Hién nay, c6 nhiéu nghién
ciru ung dung chitosan trong bao quan thyc
pham [16]. Theo Darmadjl va cong su (1994),
chitosan c6 kha ning trc ché sy phat trién cua vi
khuan gay thdi trong thit nén kéo dai dugc thoi
gian bao quan thit [6]. Chitosan c6 kha nang
han ché qué trinh hinh thanh TVB-N khi bao
quan tom nguyén li¢u, giup kéo dai dugc thoi
gian bao quan [20]. Kittikaiwan va cong su
(2007) da tién hanh két hop sir dung chitosan
va giam 4nh sang trong qué trinh bao quan dé
han ché su hu hong astaxanthin [9].

Trong nghién ctru nay, chitosan khdi lugng
phan tr thip (LMWC) va chitosan chloride
(LMWC-HCI) dugc st dung nhdm han ché quéa
trinh phan huy astaxanthin, protein hoa tan cta
hén hop C-P trong qua trinh bao quan.

II. NGUYEN VAT LIEU VA PHUONG

PHAP DPIEU CHE
1. Nguyén vit liéu
1.1. Chitosan va C-P

Chitosan va C-P duoc thu nhan tir phé liéu
tom theo phuong phap cuia Phuong va cong su
[15], theo d6, phé liéu tdm thé chan tring thu
nhan tir Cong ty C6 phan Nha Trang Seafoods
- F17 duoc ép tach phan ba ép va dich ép. Phan
ba ép dugc st dung dé thu nhan chitosan khéi
luong phan tir cao (HMWC). Phan dich ép
duoc loc qua ludi 2 mm sau do6 d(‘Sng hoa, loc
qua ludi 0,8mm va thily phan bang hdn hop
acid hiru co (citric acid 5% + formic acid 1%)
trong 24h & nhiét d6 phong (25 — 30°C). Hon
hop sau thuy phan dugc c6 dic chan khong
(680 mmHg, 60°C, 6h), déng hoéa va loc qua
ludi 0,2 mm dé thu nhan C-P. Hon hop C-P
dugc bao quan trong nghién clru nay huong
dén str dung 1am mot thanh phan bd sung trong
thtrc an thuy san.
1.2. Diéu ché LMWC

LMWC duogc san xuét theo phuong phap
cua Minh va cong su [11]. HMWC (80 mesh)
duoc xu ly truong nd véi NaOH 0,2%, 8h va
cit mach véi H,0, 0,3%, 12h ¢ nhiét ¢ phong
dé thu nhan LMWC.

1.3. Diéu ché LMWC-HCI

LMWC-HCI dugc san xuét theo phuong
phap cia Minh va cong su [12]. LMWC duoc
phan tng véi khi HCI trong 3h ¢ 4°C, san
pham sau phan tmg dugc rira 3 1an véi hdn hop
C,H;OH/H,0 (9:1(v/v)) va sdy chan khong &
500C trong 12h dé thu nhan LMWC-HCI.
2. B6 tri thi nghi¢m bio quan hén hep C-P

Hoa tan LMWC trong acid acetic 1%,
LMWC-HCI trong nudc cat thanh dung dich co
nong do chitosan 2%. B6 sung mdi loai dung
dich trén vao C-P dé tao thanh cac hon hop ¢co
néng d0 chitosan cudi 1a: 50; 100; 200 ppm.
Hdn hop C-P + chitosan duoc dong hod 3 lan
(30s/1an), sau d6 cho 80g hdn hop trén vao cac
lo nhwa HDPE (lo 100 mL) c6 vo t6i mau va bao
quan ¢ nhiét do phong (25 — 30°C), tranh anh
sang truc tiép, moi nghlern thuc su dung 36 lo
thi nghiém. Pinh ky 2 tuan, 3 lo/nghiém thirc s€
duogc stir dung phan tich ham luong astaxanthin,
protein hoa tan, TVB-N, lipid, peroxide va tong
vi sinh hiéu khi. Déi v6i cac mau ddi chung,
quy trinh x{r ly van twong ty nhu trén nhung
khong bd sung chitosan ma chi gdbm (i) 1 mL
acid acetic 1%/100 mL hon hop C-P (ky kiéu
1a control — A.A) va (ii) 1 mL H,0/100 mL hon
hop C-P (ky hiéu la control - H,0O).
3. Cac phwong phap phan tich

Ham luong astaxanthin xac dinh bang
quang phé UV-Vis [17]. Protein hoa tan xac
dinh bang phuong phap Biuret [14]. Chi s6
peroxide (PV) xdc dinh theo ISO 3960:2007.
Téng Vl sinh vat hiéu khi xac dinh theo phuong
phap cay trang trén moéi truong PAC. Ham
luong khoang, am, protein téng s6, TVB-N,
lipid tong s6 xac dinh theo phuong phéap
AOAC, 1990 [8]. Thanh phan acid amin duoc
phan tich bang phuong phap HPLC sir dung h¢
thong HPLC-UV, Agilent 1100 Series coupled
to IR and UV detector v6i 21 acid amin chuan.
Thanh phan acid béo duoc phan tich theo
phuong phap sic ky khi sir dung hé théng GC
6890N Agilent Technologies coupled to FID
and ECD detectors v6i 13 acid béo chuan.
4. Phwong phap xir 1y s6 liéu

MOi nghiém thirc bao quan duoc lap lai ba
lan do d6 sb liéu bao cdo 1a két qua caa 9 lan
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phan tich (3 1an/lo thi nghiém). Cac sb liéu
duoc xu ly thong ké mo ta va cac do thi dugc
v€ bang phan mém OriginPro 8.0.

III. KET QUA NGHIEN CUU
1. Tinh chit ctia hdn hop C-P, LMWC va
LMWC-HCI

Chat luong cia LMWC, LMWC-HCI va
hon hop C-P thu nhan tir phé liéu tom duoc

trinh bay trong Bang 1. LMWC, LMWC-HCI
déu c6 DD cao (>90%) va My, thap (<150
kDa). Theo Yin va cong sy (2009), chitosan vi
DD cao va My, thip c6 hoat tinh khang khuan,
chbng oxy héa manh [21]. Véi két qua trong
Bang 1, LMWC va LMWC-HCI duogc ky vong
1a cac chit co hoat tinh khang khuan va chdng
oxy hoa va c¢6 kha ning dugc sir dung lam cht
bao quan hon hop C-P dat hi¢u qua cao.

Bang 1. Thanh phin héa hoc ciia C-P, LMWC va LMWC-HCI

Théng sb LMWC LMWC-HCI C-p
Do 4m (%) 9,5+ 1,8 10,8+ 1,7 62,9 +0,7
Khdi luong phan tir (kDa) 12745 94 +2.4 NA
b tan trong nude (%) NA 99+0,8 NA
Do tan trong acid acetic (%) 99 + 0,4 100 NA
Do deacetyl (%) 92,5+1,5 952+1,3 NA
Ham lugng khoang (%)* 0,25+ 0,05 0,11 £0,02 82+0,7
Ham lugng protein (%)* 0,2+0,03 0,15+0,01 72,2+1,8
Protein hoa tan (mg/g protein) NA NA 272,5+2,3
Protein (%)* NA NA 722+1,8
Lipid (%)* NA NA 15,9+0,5
TVB-N (mgN/5g mau tuoi) NA NA 17,4£0,2
Astaxanthin (ppm)* NA NA 182,8 +4,8
pH NA NA 3,8+0,2

“NA“: Khong phan tich; “*” Tinh trén ham heong cht kho tuyét doi.

Hon hop C-P chita cac thanh phan chinh
nhu protein, khoang, lipid voi ty 1€ tuong
ung la 72,2; 8,2; 15,9%. Ngoai ra, C-P con
chira protein hoa tan (272 mg/g protein) va
astaxanthin (182 ppm) c6 gia tri dinh dudng
cao [3]. C-P chtra protein va astaxanthin voi
ham lugng cao do d6 day la chit tao mau tu
nhién, an toan cho thuc pham ddng thoi ciing 1a
ngudn nguyén liéu dé ché bién thirc an thuy san
giau chat dinh dudng [7]. Tuy nhién, qué trinh
bao quan dé dang lam suy giam chit lugng cua
C-P. Vi vay, viéc nghién ciru bao quan hdn hop
dé han ché sy hu hong ciia cac thanh phan dinh
dudng 14 rat can thiét.

2. Ham lwong astaxanthin, protein hoa tan
trong hdn hgp C-P sau 24 tuin bio quin

Hinh 1 biéu dién sy thay d6i ciia ham luong
astaxanthin, ham lugng protein hoa tan trong
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hdn hop C-P khi duogc bé sung LMWC, LM-
WC-HCI véi lugng 50 — 200 ppm va duoc
danh gia dinh ky 2 tuan/lan.

Hinh 1 (a, b) cho thy b6 sung chitosan c6 thé
1am han ché sy hu hong astaxanthin so v6i mau
dbi chung theo thoi gian bao quan tuy thudc
loai va luong chitosan bd sung. Vé&i cac mau
b6 sung 50 ppm LMWC, LMWC-HCI, lugng
astaxanthin giam dan déu sau 24 tuan va khong
¢6 su khac biét so v6i cac mau ddi chimg. Tuy
nhién, khi tang luong LMWC, LMWC-HCI b6
sung 1én 100, 200 ppm ham lugng astaxanthin
trong C-P hau nhu khong giam trong 10 tuan
dau va chi giam nhanh ké tir tuan bao quan thir
12. Ty 1¢ ton that astaxanthin sau 10 tuan bao
quan dbi v6i mau bd sung 100 ppm (LMWC,
LMWC-HCI), control-H,O, control — A.A lan
luot 1a 5,4; 5,8, 35,7; 36,9% va mau bd sung
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Hinh 1. Ham lwgng astaxanthin trong hdn hgp C-P khi dwgc b sung LMWC (a) hoic LMWC-
HCI (b) va ham lrgng protein hoa tan trong hén hgp C-P khi duwgc bo sung LMWC (c) hoiic
LMWC-HCI (d) sau 24 tuan bao quan.

200 ppm (LMWC, LMWC-HCI) lan luot 14
5,2;10,8%.

Tuong ty, Hinh 1 (c, d) cho thiy xu huéng
thay d6i ham luong protein hoa tan trong qué
trinh bao quan. D6i véi cac mau ddi chung,
protein hoa tan giam nhanh sau 2 tuan. Tuy
nhién, khi bd sung LMWC, LMWC-HCI véi
noéng d6 50 — 200 ppm, lugng protein hoa
tan dugc gitt 6n dinh trong 10 tuin dau, sau
d6 giam nhanh tir tudn bao quan thir 12. Ham
lugng protein hoa tan sau 10 tudn bao quan
bang LMWC, LMWC-HCI lan luot 1a 255,5;
248,5 mg/g protein. Nguyén nhan that thoat

protein hoa tan c6 thé do 16p vo hydrate cua
protein bi pha hity, lam cho cac phan tir protein
két dinh lai v6i nhau va tao thanh dang két tua.
Nhu vy, b6 sung 100 ppm LMWC va LMWC-
HCI vao C-P ¢6 kha ning han ché hu hong cua
protein hoa tan trong 10 tuan bao quan, luong
protein bi that thoat sau 10 tuan bao quan ddi
v6i mau bo sung LMWC, LMWC-HCI lan luot
1a 6,3 va 5,8%.
3. Ham lwgng TVB — N trong hén hgp C-P
sau 24 tuin bio quin

Két qua phén tich TVB-N trong C-P sau 24
tuan bao quan duoc trinh bay trong Hinh 2.
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Hinh 2. Ham lwgng TVB-N ciia hén hgp C-P khi b6 sung LMWC (a) hosic LMWC — HCI (b) sau 24 tuin.
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Hinh 2 cho thdy cic mau déi chimg (control
— H,0; control — A.A), luong TVB — N ludn
tang trong thoi gian bao quan. Tuy nhién, khi
bd sung 100 ppm LMWC, LMWC-HCI, mirc
d6 tang TVB-N trong 10 tuan dau cham, lan
luot 14 23,5 va 25,8 mgN/5g mau tuoi. Didu
nay c6 thé do chitosan bd sung c6 kha ning trc
ché hoat dong cua vi sinh vat va han ché qua
trinh oxy hoéa lipid, do d6 ngan can qua trinh
oxy hoa cac hop chét dinh dudng nhu lipid,
protein, sic td trong thoi gian bao quan. Nhu
vay, bd sung 100 ppm LMWC, LMWC-HCI
vao C-P c6 thé han ché sy hinh thinh TVB-N
t6t trong 10 tudn dau bao quan.

20

4. Ham lwong lipid, peroxide va tong vi sinh
hiéu khi trong hén hop C-P sau 24 tuin bio
quan

Hinh 3 m6 ta ham lugng lipid, peroxide va
tong vi sinh hiéu khi trong hdn hgp C-P sau
24 tuan bao quan. Trong d6, Hinh 3a cho thay
mau bé sung LMWC, LMWC-HCI 100 ppm
giam lipid dién ra cham trong 10 tuan dau va
sau d6 giam nhanh. C6 thé giai thich nhu sau:
dudi tac dong ciia anh sang, oxi va cac gdc tu
do thi lipid trong C-P bi oxi hoa tao ra mot )
san pham nhu peroxide va hydroperoxide. Hon
nita, qua trinh oxi hoéa lipid c6 kha nang lam
bién mau C-P khi kéo dai thoi gian bao quan.
4
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Hinh 3. Ham lwong lipid (a), peroxide (b) va téng vi sinh hiéu khi (c) trong hdn hop C-P sau 24 tuin.

Hinh 3b cho thdy ham luong peroxide
déu tang khi bao quan trong diéu kién c6 va
khong c6 bd sung chitosan. Tuy nhién, PV cua
cac mau bd sung chitosan ting nhe trong 10
tudn dau, sau do tang manh ké tr tudn tha 12.
Tuy nhién, dbi v6i nhitng mau khong bd sung
chitosan, chi s6 PV ¢6 xu hudng tang nhanh tir
nhing tuan dau tién cta qua trinh bao quan.

Téng vi sinh vat hiéu khi c6 bién dong khac
nhau & mau c6 va khong co bd sung chitosan
(Hinh 3c¢). Bbi véi mau khong bd sung chitosan,
mat do vi sinh vét hiéu khi c6 xu hudng ting
sau 2 tuan bao quan trong khi 6 mau b6 sung
LMWC, LMWC-HCI] mat d6 vi sinh vat hiéu
khi ¢6 xu hudng giam trong 4 tuan dau va ting
chim sau tuan thir 4. Mic du chua c6 mot giai
thich ddy du cho kha nang khang khuén cua
chitosan nhung hau hét tac gia déu cho ring
kha ning khang khuan lién quan dén mirc do
hap phu chitosan 1én bé mit té bao vi khuan
[5, 10]. Trong qua trinh tiép xuc, nhom tich
dién duong (-NH;") cta chitosan twong tac véi
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nhom tich dién 4m trén mang té bao vi khuan
lam thay ddi mat do dién tich mang [10], dan
dén sy chét ctia té bao vi sinh vat do khong hp
thu duoc chit dinh dudng. Nhu viy, bd sung
LMWC, LMWC-HCI ¢6 kha nang kim ham sy
phat trién ctia vi sinh vat hiéu khi trong khoang
10 tuan, diéu nay rat c6 y nghia do vi sinh vat
cling la mdt trong nhitng nguyén nhan gay hu
hong cac thanh phan dinh dudng c6 gia tri cua
C-P trong qua trinh bao quan.
5. Chét lwong ciia hdn hop C-P trudée va sau
bio quin

S6 liéu vé thanh phén hoa hoc cua C-P trudce
va sau 10 tuan bao quan thé hién trong Bang 2.
Sy thay ddi cac thong sb (astaxanthin, protein
hoa tan, TVB-N...) la khac biét gilra cac mau
d6i ching (control-H,O, control-A.A) va mau
¢6 bo sung chitosan. Cuy thé, luong astaxanthin,
protein hoa tan gidm khoang 19; 36% & mau
control — H,O; 20; 34% & mau control — A.A;
6; 6,1% & mau bod sung 100 ppm LMWC va
5,3; 6,5% & mau bd sung 100 ppm LMWC-
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HCI. Dbi v6i lugng TVB-N, mirc do ting 1én
gilra bon mau trén lan luot 1a 3,6; 3,5; 1,75; 1,9
lan so v&i ban dau sau 10 tuan bao quan. Két

qua trén cho thiy LMWC, LMWC-HCI c6 kha
nang st dung dé¢ bao quan hon hop C-P trong
10 tuan ¢ nhi¢t d6 moi truong.

Bang 2. Thanh phin héa hoc ciia C-P sau 10 tuin bio quin

Két qua phan tich

Chititu Control - H,O Control —-A.A LMWC100  LMWC 100
ppm ppm

Am (%) 62,9+0,5 62,3+0,4 63,3+0.3 63,4+0,5
Khoang (%)" 85+0,3 83+0,6 8,8+0,2 8,5+0,5
Protein tong s6 (%)* 65,5+ 1,1 66,3+ 1,7 714+15 70,1 £1,3
Protein hoa tan (mg/g protein) 164,24+ 0,9 173,1+0,6 255,5+3,3 2487+ 2,5
Lipid (%) 8,8+0,2 89+0,4 13,5+0,6 13,7+ 0,8
TVB-N (mgN/5g mau tuoi) 67,4+23 55,1+3,7 30,5+ 3,1 33,3+3.,6
Astaxanthin (ppm)” 133,8+ 7,4 1474 £5,5 172,5 £ 6,4 175,7£5,2
@61%%&37;) vathicu khi 33107 3,1%10° 2,1%10° 22107

“*” Tinh theo ham lwong chdt khé.

Bang 3 cho thdy hdn hop C-P chira nhiéu
acid béo khong no quan trong nhu acid oleic
(19,53%), acid linolenic (21,01%), acid
eicosapentaenoic (EPA) (7,46%) va acid
docosahexaenoic (DHA) (15,09%). Su co6

mat cua cac acid béo khong bao hoa dac biét
1a cac acid béo omega 3 cho thdy C-P co gia
tri dinh dudng rat cao, c6 nhiéu tiém ning dé
st dung bd sung vao thuc pham va thirc dn
thuy san.

Bang 3. Thanh phén acid béo ciia C-P sau 10 tuin bdo quén

STT Acid béo (mg/g)

Sau 10 tuin

C-P Control Control LMWC-
HO AA  HCI

LMWC

1 Capric acid (10:0) 0,09 0,02 ND 0,01 ND
2 Lauric acid (12:0) 0,08 0,01 ND 0,01 ND
3 Myristic acid (14:0) 0,79 0,45 0,04 0,43 0,51
4 Palmitic acid (16:0) 15,41 8,53 6,72 8,69 9,12
5  Palmitoleic acid (16:1 A?) 2,08 1,13 0,20 1,09 1,32
6 Stearic acid (18:0) 6,00 3,72 2,12 3,50 3,70
7 Oleic acid (18:1 A?) 13,20 1,75 1,60 3,31 3,87
8  Linoleic acid (18:2 A*!?) ND 8,75 0,64 10,00 10,75
9  Linolenic acid (18:3 A%!215) 14,20 6,94 6,10 7,57 7,78
10 Arachidic acid (20:0) 0,49 0,24 ND 0,24 ND
11 Eicosapentaenoic acid (20:5 A8 11 14.17) 5,04 ND ND 4,46 4,81
12 Behenic Acid (22:0) ND ND ND 0,10 0,23

13 Docosahexaenoic acid (22:6 A*7-10:13.16.19)

10,20 5,97 5,52 9,78 6,04

“ND”: Khong phat hién. A la ky hiéu vé vi tri cua lién két déi trén mach acid béo.
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Két qua Bang 3 cho thay hau hét acid béo
no va khong no déu bi bién déi sau 10 tuin
bao quan. Tuy nhién, mirc d6 bién d6i & cac
mau ddi chtng (control — H,O0, control —A.A)
cao hon so voi cac mau c6 bd sung LMWC,
LMWC-HCI (dac biét la cac acid béo khong
no nhu linolenic acid, oleic acid, EPA, DHA).
Ngoai ra, sb liéu Bang 3 cho thiy c6 su hinh
thanh céc acid béo linolenic va behenic trong
qua trinh bao quan, két qua trén tuong dong
voi bao cao cua Ozden (2005) khi nghién cuu
su bién d6i thanh phin acid béo cua ca tuoi
va ¢4 uép mudi trong qua trinh bao quan [13].
Theo Yuan va cong su (1961), acid linoleic
c6 thé tao thanh bang qué trinh chuyén hoa tur
acid oleic dudi tac dong cua hé enzyme vi sinh

vét [22] do d6 nguyén nhén cta viéc xuét hién
cac acid linoleic va behenic sau qua trinh bao
quan c6 thé do cac phan ng tuy chuyén hoa
dudi tac dong cua cac yéu té moi truong nhu
nhiét d9, oxy va dac biét la hoat dong cua vi
sinh vat Nhu vay, b6 sung LMWC va LMWC-
HCI c6 thé han ché phan 16n sy hu hong cac
acid béo dic biét 1a DHA, EPA trong 10 tuan
bao quan. Tuy nhién, két qua ¢ Bang 3 ciing
cho thdy hau hét acid béo no va mot sé acid
béo khong no ciia cac mau C — P bao quan déu
bi bién d6i khoang 20 - 50% sau 10 tudn bao
quan. Do d6, hdn hop C-P duoc khuyén céo
st dung trude 10 tuan va can cé cac nghién
ctru tiép theo dé nang cao hiéu qua bao quan
hon hop nay.

Biang 4. Thanh phin acid amin ciia hdn hop C-P sau 10 tuin bao quan

Sau 10 tuin

STT Acid amin (mg/g) C-P Control A.A Control HO LMWC 100 LMWC-HCI 100
1 Arginine 493 0,08 0,27 0,24 0,19
2 Serine 0,68 0,45 0,53 0,51 0,51
3 Aspartic 1,11 0,94 1,23 1,63 1,33
4 Glutamic 4,45 21,54 ND ND ND
5 Hydroxylproline 0,28 0,43 ND ND ND
6  Glycine 2,76 0,06 0,48 0,48 0,46
7  Threonine 1,60 0,08 0,56 0,65 0,72
8  Alanine 5,11 1,18 1,41 1,53 1,28
9  Aminobutyric acid 2,37 0,05 0,17 0,17 0,16
10 Proline 491 2,71 2,26 3,22 3,26
11  Methionine 0,46 0,11 0,33 0,31 0,34
12 Tryptophan 1,00 0,70 0,9 0,8 0,9
13 Valine 0,83 0,03 0,61 0,61 0,59
14  Phenylalanine 6,25 ND 0,73 2,78 2,78
15 Cysteine/Cystine 1,86 0,42 0,97 0,87 1,47
16 Iso Leucine 1,95 ND 0,32 1,47 1,64
17 Tyrosine 3,32 0,15 3,46 3,61 3,08
18 Leucine 42,38 ND 0,36 32,20 28,34
19  Ornthine 2,72 0,81 2,26 0,73 1,38

20  Lysine 0,17 0,08 ND 0,11 0,09
21 Histidine 0,78 0,36 0,16 0,19 0,07

“ND”: Khong phdt hién
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Béang 4 cho thiy C-P chira 21 acid amin.
Trong d6, ¢6 7 acid amin khong thay thé (Met,
Phe, Val, Leu, Ile, Lys, Thr) va chiém hon 60%
so v6i tong luong acid amin. Ba acid amin
Phe, Ile, Leu la cac acid amin thiét yéu chiém
ty 1¢ 16n, ching to C-P c6 gid tri dinh dudng
cao. Két qua phan tich cho thiy, da sb cac acid
amin déu bi mét sau 10 tudn bao quan (trur
acid Glutamic va Hydroxyproline trong mau
control — A.A). Su tang 1én cua Glutamic acid
6 thé do qué trinh hoat ddng cua vi sinh vat
thong qua qua trinh chuyén hoa a-ketoglutaric
acid trong chu trinh TCA dudi tac dong cua
hé¢ Glutamate dehydrogenase (GDH) [19].
Ngoai ra, proline va hydroxyproline ciing
¢ thé 1a san pham chuyén hoa tir Glutamic
acid thong qua cac enzyme Glutamate kinase
va 5-Glutamil phosphate reductase [19]. Nhu
vay, da sb cac acid amin bi bién ddi sau qua
trinh bao quan tuy nhién véi cac mau bd sung
LMWC, LMWC-HCI thi mtc d6 that thoat
thap hon so v6i cac mau ddi chimg, déu do
cho thay hiéu qua bao quan C-P cia LMWC,
LMWC-HCIL.

TAI LIEU THAM KHAO

IV. KET LUAN

So v6i mau dbi chimg va cac néng do sir
dung khac nhau, khi b6 sung 100 ppm LMWC,
LMWC-HCI vao hén hop C-P thé hién kha
nang han ché ot nhit sy phat trién cua vi sinh
vat hiéu khi, hinh thanh TVB-N, peroxide va
giam that thoat astaxanthin, protein hoa tan,
lipid trong 10 tuan bao quan trong diéu kién ti,
nhiét d6 méi truong. Sau 10 tuan bao quan véi
LMWC, LMWC- HCI 100 ppm, astaxanthin bi
mat 5,5 - 8,2%, protein hoa tan bi that thoat 6,2;
6,7%, lipid bi that thoat 5,5 va 6,2% va TVB-N
tang 1én 1,7 va 1,9 1an so v6i dbi chimg. Tuy
nhién, hiu hét acid béo no va mot sb acid béo
khong no cua cac mau déu bi bién d6i khoang
20 - 50% sau 10 tun bao quan. Do d6, hdn hop
C-P dugc khuyén céo sir dung trude 10 tudn va
can co cac nghién ctru tiép theo dé nang cao
hiéu qua bao quan hén hop nay.
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