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Tém tat

Nghién ctru nham xac dinh néng do acid ascorbic thich hop gitip han ché bién d6i
mau sic va hoat do nudc (a_w) clia ca ro phi den say kho trong 4 tudn bao quan &
nhiét d6 phong (28 + 2) °C. Ca dugc xir Iy voi cac ndng d6 acid ascorbic 0,02 %;
0,03 %; 0,04 %; 0,05 % va so sanh v6i mau d6i chimg. Két qua cho thdy mau 0 %
c6 aw = 0,58, cao hon mau 0,03 %. Sau bao quan, aw giira cac mau 0,03 % va 0,04
% khong khéc biét dang ké. Do sang ctia cac mau bd sung acid ascorbic (57,23 dén
57,47) cao hon dbi chimg va gan vai gia tri ban dau (58,14). Toc do ting 4m va chi
s6 b* clia mau ddi ching c6 xu hudng tang nhanh hon so véi cac mau co bd sung
acid ascorbic. Nhin chung, khi b6 sung 0,03 % acid ascorbic cho hi¢u qua t6t trong
viéc duy tri mau sic va han ché bién d6i a_w cua san pham.
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acid ascorbic, bao quan,
ca ro phi den, hoat do
nudc, say.

1. Pit van dé

San pham thily san sdy kho 1a mat hang dugc tiéu thy
rong rdi nhd vu diém bao quan duoc 1au, huong vi dic
trung va gia tri dinh dudng cao. Tuy nhién, cac san
pham nay rat d& bi anh huong boi nhitng bién doi hoa
Iy trong qua trinh bao quan, sy gia ting d am va do
hoat d6 nuéc (ay), ciing nhu sy suy giam mau sic.
Nhitng bién d6i nay khong chi anh huong dén gia tri
cam quan ma con tac dong dén do 6n dinh va thoi gian
bao quan cta san phdm [1, 2, 3]. Theo cac nghién ctru
trudc, lipid va protein trong san pham thuy san sdy kho
rat d& bi oxy hoa trong diéu kién bao quan ¢ nhiét do
moi truong, din dén bién ddi mau sic va suy giam chat
luong san pham [4, 5]. Bén canh anh huong dén mau
sdc, qué trinh hu hong khac nhu sy oxy héa lipid va
protein cling 6 thé anh huong dén cau tric mo va phan
bb trang thai nudc trong san phdm, tao diéu kién hinh
thanh cac nhom chirc va nudc, tir d6 lam gia tang hoat
do nudc trong qua trinh bao quan [6]. V6i nhing van
dé duoc néu trén, viéc tmg dung chat chéng oxy hoa
dugc xem 1 giai phap hiéu qua nham duy tri mau sic
va kéo dai thoi gian bao quan. Acid ascorbic la mét
trong nhiing chat chdng oxy hoa dugc sir dung phd
bién trong cong nghiép thuc pham nho kha nang trc
ché phan tng oxy hoa, duy tri tinh 6 6n dinh cua sic t6
va cai thién chat luong cam quan cua san phim. Nhiéu
nghién cuu da ching minh tinh hiéu qua cia acid
ascorbic trong viéc han ché sir oxy hoa & cac san pham
thiy san nhu cé chép trong qua trinh bao quan lanh [7],
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ca trich phi 1& dong lanh [8]. Long va ctv. [9] khing
dinh rang viéc bd sung chat chdng oxy hoa gitp giam
dang ké qua trinh su oxy hoa trong san pham ca loc
say, tr 6 duy tri mau sac va han ché sy gia tang do
am trong qua trinh bao quan. Pidu nay cho thiy kha
nang tmg dung acid ascorbic nhu mét phu gia hitu hiéu
trong cai thién d 6 on dinh chét luong cta c4 r6 phi den
sdy kh6 —mot san pham dang dugc ti€u thu ngdy cang
phd bién nhung chua ¢6 nhiéu nghién ctru vé tac dong
ctia phu gia chong oxy hoa nhu acid ascorbic.

Trong khi cac nghién ciru trudc tap trung vao ca chép
hay ca 16c, thi dbi voi ca 16 phi den say kho, mdi lién
hé gitra nong d0 acid ascorbic va su 6n dinh dong thoi
clia ca a,, va mau sic van chua dugc ghi nhan diy du.
Do d6, nghién ciru nay dugc thyuc hién nham danh gia
anh hudng cia cac nong do acid ascorbic khic nhau
dén cac chi tiéu mau sic, hoat 40 nudc va dd 4m cua
c4 16 phi den sy kho trong 4 tudn bao quan. Két qua
nghién ctru s& gop phan xac dinh ndng do acid ascorbic
pht hop nham nang cao chat luong va kéo dai thoi gian
bao quan ctia san pham.

2. Phwong phap nghién ciru

2.1. Poi twong nghién ciru

2.1.1. Nguyén vat li¢u

Nguyén ligu ca 16 phi den (Oreochromis
mossambicus) dugc thu nhan tir cac hd nuoi tai huyén
Phudce Long, tinh Ca Mau, véi trong lugng trung binh
(300-400) g mdi con. Ca sau khi mua dugc vé sinh so
bd bang cach rira sach, danh vay va cit bo cac vay,
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ngoai trir phan dudi, dong thoi loai bo toan b ndi tang.
Toan bo nguyén liéu duoc xép vao thing xdp theo 16p
xen k& gitra d4 va ca nham gitr d6 tuoi trong sudt qua
trinh van chuyén dén phong thi nghiém cta Vién Cong
nghé Sinh hoc va Thuc pham Pai hoc Can Tho. Tai
phong thi nghiém, c4 duoc lay ra, rua lai bang nudc
sach va tién hanh fillet d& thu phan thit va loai bo
xuong. Phan thit fillet thu dugc duoc sir dung lam
nguyén liéu cho nghién ctru. Phan thit fillet sau khi thu
nhén dugc cho vao tui PA kin, bdo quan dong ¢ -20 +
2 °C trong thoi gian khong qué 2 tuan. Trude khi tién
hanh thi nghiém, mau duoc ra déng cham & 4 °C.
2.1.2. Hoa chit sir dung trong nghién ctru

Trong nghién ctru ndy, cac phu gia sir dung bao gom
mubi tinh khiét (NaCl), sorbitol > 99 %, glycerol >
99,5 % va acid ascorbic > 99 % va cac héa chit lién
quan khac.

2.2. Phwong phap nghién ctru

2.2.1. Bo tri thi nghiém

Sau khi lam sach, ca r6 phi den dugc can va ngam
trong dung dich mudi NaCl 8 % vdi ty 18 ca va dung
dich 1:1, ddm béo ca dugc ngap hoan toan. Qua trinh
ngam dugc duy tri cho dén khi dat trang thai can bang
mubi, nghia 1a ndng d6 mudi trong co thit khong con
thay dbi theo thoi gian. Sau d6, ca dugc vot ra, dé rao
va rira nhanh bang nuéc sach dé loai bo mudi du trén
bé mit. Tiép theo, ca duoc wép véi hdn hop phu gia
gdm 3% glycerol va 4 % sorbitol, ddng thoi bd sung
acid ascorbic & cac néng d6 0,02 %; 0,03 %; 0,04 %
va 0,05 % trong 1 gio. Khoang nong do acid ascorbic
dugc lya chon dya trén cac nghién ciru tham do va cac
cong bé trude do vé kha ning chéng oxy hoa hidu qua
trong thiy san ma khong lam anh huong nhleu dén
huong vi san pham Mau ca sau xir 1y dugc say & 60
°C cho dén khi d6 4m dat khoang 20 %. Cac chi tiéu
san phim duoc phan tich dinh ky theo tudn trong 4 tudn
bao quéan, véi mau duge dong goi trong bao bi PA chan
khong va bao quan & nhiét d6 30 £2 °C.

2.2.2. Phwong phap phén tich

Cac chi tiéu chat lugng cuia san pharn bao gdm d6 am,
d6 hoat do nude va mau sic. Po am duoc xac dinh
bang phuong phap sdy kho & 105 °C dén khi dat khoi
luong khong d6i [10]. Hoat d6 nudc (a,,) duoc do tryc
tiép bang mdy do TDL (Meter Group, USA). Mau sic
ciia mau duoc danh gia biang may do mau NH300
(China) v6i hé théng mau CIE, st dung ngudn sang
den D65, ghi nhan cac gia tri L* va b*. Tdc d6 tang am
dugc xac dinh dya trén sy chénh Iéch gilta do am tai
thoi diém bao quan va d6 am ban du cua san pham.
2.2.3. Phuong phap thu nhén va xir Iy s6 li¢u

Thi nghiém duoc tién hanh theo thiét ké ngau nhién
hoan toan véi ba 1an 1ap cho mdi nghiém thi. Phan tich

phuong sai (ANOVA) va phép tht LSD dugc thyuc
hién bang Statgraphics Centurion 16.1 & mic ¥ nghia
o= 0,05 (p < 0,05). Microsoft Excel duoc sir dung dé
téng hop va trinh bay sd lidu.
3. Két qua va thao luan
3.1. Anh huéng ciia ndng dd acid ascorbic dén dd
ting am ca ro phi den siy khd trong thoi gian bao
quan
Trong qué trinh bao quan, t6 do 4m cua cé rd phi den
sdy kho ¢6 xu hudng ting theo thoi gian va sy thay doi
nay dugc thé hién ¢ Hinh 1. Cuy thé véi mau 0 % tdc
d6 tang 4m sau 4 tudn bao quan 14 0,65 % va mau bd
sung 0,03 % acid ascorbic toc do tang am 12 0,55 %.
Sy dao dong nay c6 thé 1a do méi trudng bao quan &
nhiét do phong (28 + 2) °C d6 am khong khi tuong do6i
cao nén lam mét su cin bang dd am bén trong san
pham kho ca r6 phi c6 d6 4m dimg 20 %. Theo cac
nghién ctru vé duong dang nhiét hip phy, khi san phim
¢6 a,, thip hon d6 4m twong d6i ctia moi truong cung
quanh, hién tuong truyén khdi s& xay ra. Mic du san
pham duoc bao goi trong bao bi PA hit chan khong,
su gia tang d6 a am trong qua trinh bao quan c6 thé lién
quan dén kha nang can 4m khong tuyét ddi cua vat liéu
bao bi khi thoi gian bao quan kéo dai. Diéu d6 thé hién
qua sy chénh Iéch tde do tang am gitia mau 0 % véi
mau 0,02 %; 0,03 %: 0,04 % va 0,05 %. Tuy nhién
khong 6 su khac biét o y nghia thong ké giua mau 0
% v&i mau 0,02 Yo va gitta mau 0,03 % VO‘l mau 0,04
%. Toc do ting 4m trong cé r6 phi den sdy kho khi bd
sung acid ascorbic thap hon so vi mau khong bo sung,
phu hop v6i cac nghién ctru cho thdy acid ascorbic
gitip han ché sy thdm hoi nuéc va duy tri ¢ 4m on
dinh trong san pham thity san. Cu thé, trong nghién ctru
vé ca 10 phi chién glon d6 4m ting tir 2,78 % 16n 9,15
% 0 mau khong bd sung acid ascorbic (0 %), trong khi
mau bd sung 0,02 % va 0,03 % c6 d6 am tang 1an luot
1a 2,96-6,12 % va 3,08-7,97 % sau 60 ngay bao quan
& nhiét @6 phong, cho thdy miu co acid ascorbic gii
am t6t hon va 6n dinh hon [11].
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3.2. Anh hwéng ciia ndng dd acid ascorbic dén d
hoat dng ciia nwée san pham c4 rd phi den siy khd
trong thoi gian bao quan

Viéc bd sung acid ascorbic ciing anh huéng dén hoat
d6 cuia nude, két qua ciing dugce thé hién ¢ Hinh 2 sau
04 tudn bao quan san phdm & nhiét do phong. Theo két
qué ghi nhan tir Hinh 2 cho thay v&i diéu kién bao goi
PA va dugc bdo quan & nhi¢t d6 phong thi a,, ctua san
pham kho ca ro phi c6 sy dao dong nhe trong qua trinh
bao quan, cdc mau bao quan co su tang a,, sau 4 tuan
bao quan. Piéu nay c6 thé do hién twong hut am tir moi
truong xung quanh trong didu kién bao quan & nhiét
d6 phong va bao goi PA. Tuy nhién & mau khong bd
sung acid ascorbic sy dao dong cua ay, dién ra nhanh
hon so véi mau bo sung acid ascorbic, cho thiy vai tro
dang ké cua phu gia nay trong viéc 6n dinh trang thai
clia san pham trong qué trinh bao quan. O mau khong
bd sung acid ascorbic (0 %), ay, ting dan va dat gia tri
cao nhét (0,58) sau 4 tuan bao quan. Su gia tang a,, ¢
mau ddi chig c6 thé c6 lién quan dén cac blen d6i cau
trac protein, tao diéu kién cho viéc hip phuy a arn Tuy
nhién, can c6 cdc nghién ctru sdu hon vé chi sb
peroxide hoac TBARS dé khang dinh méi lién hé truc
tiép voi mirc do oxy hoa lipid. Nguoc lai, cac mau bo
sung acid ascorbic thé hién xu huéng ting a,, chim
hon, dic biét & ndng d 0,03—-0,04 %. Sau 4 tuan bao
quan, a,, cua mau 0,03 % va 0,04 % lan luot 12 0,573
va 0,572, su khac biét khong c6 ¥ nghia théng ké. Co
ché c6 thé dugc giai thich 14 acid ascorbic dong vai tro
1a chat khir manh, c6 kha ning @c ché phan tng oxy
hoa lipid bang cach khir gbc tu do va oxy hoat tinh
[12]. Nho d6, ciu triic md san pham it bi pha v hon,
han ché sy hinh thanh céc hop chat vu nuée, tr do
giam kha niang hap phu hoi nuéc tir méi truong. Mot
nghién ctru trén ca r6 phi fillet duogc phu chitosan két
hop acid ascorbic voi cac néng do 0 %;2,5%vas%
cho thay mau c6 5 % acid ascorbic duy tri a,, thap hon
va on dinh hon trong subt 15 ngay bao quan & 4 °C,
gitip kéo dai thoi gian bao quan so v6i mau khong co
acid ascorbic [13]. Ngoai ra, nghién ctru vé su phin
huy acid ascorbic trong thyc pham kho cho thay toc do
phén huy tang khi a,, tdng tu 0,51 1én 0,82, lam giam
hiéu qua bao quan néu a,, khong dugc kiém soét tot
[14]. Do d6, viéc bo sung acid ascorbic voi néng do
pht hop ¢6 thé gitip duy tri a,, & muc thdp va 6n dinh
trong kho ca r6 phi den, han ché sy tang am va kéo dai
thoi gian bao quan.
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3.3. Anh huwéng ciia ndng dd acid ascorbic dén dd

sdng ciia san pham theo thoi gian bao quan

Ca 16 phi den sy kho c6 sy ting am trong thoi gian
bao quan cling anh huéng dén do sang ciia san pham.
Hinh 3 ciing cho thiy viéc kéo dai thoi gian bao quan
cling dn dén mau san phdm bj sdm dan. Hinh 3 cho
thiy voi miu khong bd sung acid ascorbic do sang
giam nhiéu hon so v6i mau c6 bd sung acid ascorbic.
Cu thé v6i mau 0 % do sang sau 4 tuan bao quan dat
56,94, trong khi d6 vai cac mau 0,03 %; 0,04 % va
0,05 % lai c6 d6 sang cao hon so v6i mau dbi ching
v6i d6 sang lan luot 13 57,23; 57,31 va 57,47. Piéu nay
cho thay & 3 ndng do 0,03 %; 0,04 % va 0,05 % sau 4
tudn bao quan do sang khong co su khac biét c6 ¥ nghia
thong ké gitra ba miu va dat gia tri d6 sang gan voi do
sang ban dau 58,14. Trong khi d6 & nong d6 0,02 % do
sam mau dién ra nhanh hon sau 4 tuan bao quan la
57,05. Didu nay cho thiy nong do chat chdng oxy hoa
acid ascorbic bd sung ciing anh huong déng ké dén do
sang clia san pham trong qua trinh bao quan. Nghién
ctru trén kho ca 16c ciing cho thay viéc bd sung acid
ascorbic lam giam dang ké cac chi sb oxy hoa lipid va
protein, dong thoi duy tri do sang cua san pham trong
sudt 4 tuan bao quan [9]. Ngoai ra, acid ascorbic con
gilp giam sy suy glam d6 sang va do tring trong cac
san pham c4 va surimin, gop phan duy tri chat lugng
cam quan [15].
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3.4. Anh hwéng ciia nong dd acid ascorbic dén gia
tri b* ciia san pham theo thoi gian bio quén

Bén canh d¢ sang (L*) c6 sy thay doi trong qua trinh
bao quan thi d6 mau b* ciing 1a mot trong nhimg bién
d6i dé quan sat dan dén gia tri cam quan ctia san pham
cling c6 thé thay d6i. Két qua ciing duoc thé hién &
Hinh 4.

Hinh 4 cho thiy gia tri ¢ mau b* c6 sy gia ting déng
ké theo thoi gian bao quan. Tuy nhién véi ndng d6 acid
ascorbic bd sung ting thi sy bién d6i do mau b* c6 xu
hudng cham hon. Véi néng do 0 % acid ascorbic do
mau b* sau 4 tudn bao quan 1a 6,46, cao hon so vdi
mau co bod sung acid ascorbic 0,03 % la 6,32, acid
ascorbic 0,04 % la 6,23 va acid ascorbic 0,05 % la
6,17.Su bién d6i nay c6 thé lién quan dén qua trinh oxy
hoa trong san pham do qua trinh bao quan kéo dai. Vi
thé viéc bd sung chat chdng oxy hoa acid ascorbic 1a
diéu can thiét gitip san pham kho ca r6 phi han ché sy

(=2
(=)

(=)

Do mau b*

n
(=]

5.1

343

Tuan 1 Tuan 2 Tuan 3 Tuan 4

Thoi gian bao quan
Hinh 4. Anh huéng ciia acid ascorbic dén d9 mau
b* theo thoi gian bdo quan

4. Két luan

Két qua nghién ctru cho thiy viéc bd sung acid
ascorbic 1 giai phap pht hop nham cai thién va duy tri
chét luong ca ro phi den sy kho trong thoi gian bao
quan. Trong diéu kién nghién ctru, néng d6 acid
ascorbic khoang 0,03 % dwoc xem 1a ndng do phu hop,

Tudn 0

vua gop ph?m han ché su gia tang do am, 6n dinh hoat
d6 nudc, duy tri mau sic, qua d6 c6 thé gitp nang cao
gi4 tri cam quan va kha ning bao quan cua san pham.
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Effect of ascorbic acid concentration on the color and water activity of
dried black tilapia product
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Abstract This study aimed to determine an appropriate concentration of ascorbic acid to minimize changes in
color and water activity (a,,) of dried black tilapia during four weeks of storage at ambient temperature (28 + 2)
°C. Fish samples were treated with ascorbic acid at concentrations of 0.02%, 0.03%, 0.04%, and 0.05% and
compared with an untreated control. The results showed that the control sample (0%) exhibited a higher a,, value
(0.58) than the 0.03% treatment. After storage, no significant differences in a,, were observed between the 0.03%
and 0.04% treatments. The lightness (L*) values of samples supplemented with ascorbic acid (57.23 to 57.47) were
higher than those of the control and closer to the initial value (58.14). The moisture uptake rate and b* index of the
control sample tended to increase more rapidly than those of samples treated with ascorbic acid. Overall,
supplementation with 0.03% ascorbic acid was most effective in maintaining color stability and limiting changes
in water activity of the dried product during storage.
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