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ABSTRACT

Head meat of whiteleg shrimp (Litopenaeus vannamei) is a by-product
obtained from frozen shrimp processes. This by-product has high nutrition
values and biological properties. Especially, peptides have antioxidant and
antimicrobial capability. The aim of this study is to evaluate the effect of
temperature and time on production of concentrated protein hydrolylysate
by enzymatic hydrolysis from shrimp-waste in order to maintain the
antioxidant properties of the product. The concentration process was
optimized by a surface method with two factors of temperature (40~ 50°C)
and time (30 + 50 minutes), which includes 12 experimental units. Besides,
physicochemical changes of the concentrated protein hydrolysate during
frozen storage from 1 to 8 months was also investigated. The results
showed that the suitable temperature and time for the concentration
process were 45.58°C and 41.85 minutes, respectively. At this condition,
the total protein content increased from 6.85% to 20.58% due to
dehydration and the obtained antioxidant capacity was 65.38% (ICsp=2.5
mg/100mL). The appropriate storage time for this protein-enriched
product at -18 £ 2°C was 3 months.

TOM TAT

Thit dau tém thé chan trdng (Litopenaeus vannamei) la phu pham thu dwge
tir quy trinh ché bién tom dong lanh. Dady la nguyén liéu c¢é gid tri dinh
dudng va hoat tinh sinh hoc cao, déc biét la cdc peptide c6 kha ning chong
oxy hod, khang khudn... Nghién ciru dwoc thire hién nham danh gid tac
dong cua nhiét do va thoi gian trong qua trinh cé dac dich dam thiy phan
bang enzyme dén viéc duy tri tinh chdt chong oxy héa cia ché pham thu
nhén. Qud trinh ¢6 ddc dwoc t6i weu héa theo phwong phdp bé mdt dap vmg
Vv6i 2 thira s6 nhiét dg (40=50°C) va thoi gian (30+50 phiit), bao gom 12
don vi thi nghiém. Déng thoi, sw bién doi tinh chat héa ly cua dich dam co
ddc theo thoi gian trit dong tir 1 dén 8 thang ciing dwge khdo sdat. Két qua
nghién ciru cho thay, nhiét dg va thoi gian thich hop cho ¢6 ddc twong img
la 45,58°C va 41,85 phiit, khi d6 ché pham c6 ham heong protein tong ting
tir 6,85% dén 20,58% do mat mede va kha ndng chong oxy héa dat 65,38%
(ICs0=2,5 mg/100mL). Thoi gian thich hop cho qud trinh bdo qudn ché
phdam cé dic giau protein -18°C+2 la 3 théng.

Trich dan: Ha Thi Thuy Vy, Tran Thanh Trac va Nguyén Van Muoi, 2019. Nghién ctru diéu kién c6 dac dich
protein thuy phén tir thit dau tom thé (Litopenaeus vannamei). Tap chi Khoa hoc Truong Dai hoc
Can Tho. 55(S6 chuyén dé: Cong ngh¢ Sinh hoc)(2): 276-284.
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1 TONG QUAN

Trong thap ky qua, phu phdm tir nganh cong
nghiép hai san da dwoc str dung dé phat trién cac san
pham phu chit luong cao, c6 thé duoc sir dung lam
thire n cho con ngudi, tham chi dé tao ra loi ich
dinh dudng va y té (Aleman et al., 2011). Gan day,
protein thity san ciing duoc quan tim nhu mot ngudn
thay thé ciia BAPs (bioactive peptides) (Bernardini
etal.,2011; Ryan et al., 2011), do tac dong tich cuc
vé dinh dudng va sirc khoe (Korhonen and Pihlanto,
2006; Hartmann and Meisel, 2007). Pac biét, voi
ngudn phu pham, thit dau tém trong qué trinh ché
bién tém dong lanh c¢6 ham luong protein cao
35+40% (Sachindra et al., 2006; Nguyén Vin Thiét
va DS Ngoc Ta, 2007) di chimg minh 13 ngudn
nguyén liéu t6t cho viéc san xudt ché pham giau
protein, cung cip ngudn BAPs méi boi hoat tinh
sinh hoc cua cac peptit thu duoc. Cac ché pham thity
phan protein ctia phy phiam tom (Shrimp-waste
protein hydrolysates-SWPH) duoc ching minh c6
nhiéu chirc ning sinh hoc nhu: ha huyét 4p, chéng
oxy héa, khang khuén, khang dong mau... dic biét
chtie nang chdng oxy héa ciia dich thity phan tir tom
duoc nghién ctru sau rong (Huang et al., 2011; Zhao
et al., 2011). Bén canh do, cac chét chong oxy hoa
tong hop st dung trong thuc phdm nhu:
butylatedhydroxytoluene, butylatedhydroxyanisole,
tert-butylhydroquinone va propyl gallate cling bi
han ché sir dung, vi mot sé chét chéng oxy hoa tong
hop da duge tim thiy 1a chat doc va 1a chat gay ung
thu trong cac mo hinh dong vat (Li ez al., 2008; Kim
and Wijesekara, 2010). Day chinh la co s¢ cho viée
thay thé cac chat chéng oxy hoa tong hop bang cac
chat chong oxy hoa ¢ ngudn goc tu nhién, c6 ddc
dich thuy phan protein dé nang cao gia tri dinh
dudng va hoat tinh chéng oxy hoa dé ing dung trong
san xudt thie phdm. Muc tiéu ctia nghién ciru nay 1a
nghién ctru ché do c6 dic ché pham giau protein sao
cho dam bao hiéu suat thu hdi protein va duy tri hoat
tinh chdng oxy hoa, dong thoi khao sat su bién d6i
trong qua trinh bao quan tao thuan lgi trong nghién
ctru g dung kha ning chit chong oxy hod tir dich
6 dic co ngudn gde tir tom.

2 VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1 Nguyén li¢u

Nguyén liéu thit dau tom dwoc phan tach (loai bo
v6, chan ham, riu) tai nha may ché bién thay san
xut nhap khau Hoa Trung (huyén Cai Nudc, tinh
Ca Mau), dugc xt 1y so b va dé rao nudc trude khi
phan chia thanh cac miu c6 khdi lwong xac dinh,
dong géi trong bao bi PA va cap dong ¢ nhiét do -
35°C dén -40°C. Sau khi dat nhiét do tam -18°C, tién
hanh trlr dong & -20+£2°C.
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Dung cu va thiét bi sir dung trong nghién ciru:
may quang phd so mau (Model 722, Trung Qudc);
thiét bji ly tam nhiét do thip (Rotana 46 R, Drc;
Herlme Z323K); May do pH 2 s 1&, d chinh xac
0,01 (HANA pH 212, Trung Qudc); may khudy tir
Toshiba (Magnestir MG-10, Nhat); bd diéu nhiét
(Memmert, D, diéu chinh dén can 100°C, do
chinh xac 0,1°C); can dién to (Ohaus, USA, d6
chinh xac 0,0001 g va 0,01 g).

2.2 Phwong phap phan tich va do dac cac
chi tiéu

Céc chi tiéu co ban dugc phan tich va do dac theo
céc phuong phap tiéu chuan:

+ Protein téng s6 (%): phuong phap Kjeldahl
(TCVN: 3705-90)

— Ham lugng NHj: Xég dinh ham 1ugng nitg
base bay hoi sir dung h¢ thong chung cat véi chat
kiém hoa 1a MgO (Antonacopoulos and Vyncke,
1989).

— Hoat tinh chdng oxy héa (% DPPH) do theo
phwong phap cua Wu et al. (2003) va dugc cai tién
mot s6 bai Zhao et al. (2011). Cac thir nghiém dugc
tién hanh dya trén nong d6 dung dich thuy phan.
Cho 0,375 mL dung dich thay phan vao cac dng thir
nghiém bd sung thém 2 mL 1, 1- diphenyl-2-
picrylhydrazyl (DPPH) nong d6 0,1 mmol/L DPPH
dugc pha trong dung dich methanol. Hon hop duge
lac déu va dit trong mot phong toi 30 phut va xac
dinh bang phuong phap quang pho & budc song 517
nm. Dung dich methanol cuia DPPH duogc str dung
lam dung dich tring. Hoat tinh chdng oxy hoa (%
DPPH) duogc tinh theo cong thirc sau

%DDPH (DSA):1_(;‘S‘7AO)*IOO
DPPH

Trong do: DSA: DPPH Radical Scavenging
Activity; Ao: 1a d6 hap thu ciia mau trang

Ag: 1a do hépNthu cua mau phan ung; Apppu: 12
d6 hap thu ctia mau doi ching.

2.3 Phwong phap c6 quay dich thiiy phan
protein

Nguyén li€u thit dau tom thé sau khi xir 1i so bd
dugc nghién nho. Tién hanh bd sung dung méi voi
ti 1¢ khoi lugng nguyén liéu/dung moi 1a 1:1 va duge
gia nhiét dé kich hoat enzyme protease ndi bao c6
trong mau thit dau tdm sau khi xir 1y, sau d6 b sung
ham luong enzyme alcalase va ndng do enzyme
flavouryme lan luot 1a 19,43 Ul/g va 32,09 Ul/g.
Qua trinh thuy phén s& duoc thyc hién bang may
khudy tir lién tuc, toc d6 200 rpm nham tang kha
nang thiy phan. Sau qua trinh thity phan, mau dugc
ly tam ¢ toc do 6.000 rpm trong thoi gian 20 phiit,
loai bo phan can, thu nhan phan dich trong, goi l1a
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dich thuy phan protein. Sau do, dich thuy phan s&
dugc dem di c6 dic va bao quan. Tién hanh x4c dinh
ham lugng protein (%) va hoat tinh chdng oxy hoa
(DPPH%) nham chon dugc diéu kién co dic va thoi
gian bao quan thich hop. Hoat tinh chéng oxy hoa
c‘ﬁa dich ¢6 dac dugc xac dinh sau khi pha loang 50
lan.

Céc thong sb thuy phan cb dinh:

- pH7,01

— Nhiét d 54,94°C

— Thoi gian 2,96 gio

2.4 Phuong phap bd tri thi nghi¢m

2.4.1 Xac dinh thanh phan nguyén liéu dich
thuy phan tir dau tom thé

Dich thiy phén protein tir thit dau tom ¢ mdi dot
thity phan duoc tién hanh 1iy dé phan tich cac thanh
phan co ban nhu: d6 am, protein tong sd, hoat tinh
chéng oxy hoa.

2.4.2 Thi nghiém 1: Xac dinh nhiét dj va thoi
gian ¢6 ddc ché pham protein thity phdn

Muc dich thi nghiém dé xac dinh dwoc diéu kién
¢d dic thich hop nhat giup nang cao ham luong
protein va duy tri tinh chat chdng oxy hoa ciia ché
pham thu nhan.

Céc thong sb cb dinh:

Téc do quay: 4 vong/s

Thé tich: 100 mL dich dem c6 quay

Ap suét ¢6 quay: 28 mbar(-98kPa=28 inHg)

Thi nghiém tién hanh véi 2 nhéan té: X,- nhiét do
c6 dac va X, -thoi gian c6 dac. St dung phuong an
truc giao cap 2 v6i 12 sb nghiém thirc (Bang 1),
trong d6 c¢6 mot thi nghiém ¢ tdm phuong an. Bo
sung thém ba thi nghiém ¢ tdm dé kiém tra y nghia
céc hé s6 cua phuong trinh hdi quy. Cac nhan to X,
va X, duge khao sat ¢ 3 muire do (-1, 0, +1) voi gia
tri trung tm (0) 1a thong sb t6t nhét duoc lya chon
tir thi nghiém so b, sir dung 3 diém trung tam.
Tuong (mg véi ting diéu kién khao sat, loc va ly
tam, thu dich thuy phan va xac dinh: ham muyc tiéu
Y: protein tong s6 (%) va Ya: hiéu suat thu hoi
protein (HSDH (%); Y3: DPPH (%) hoat tinh chéng
oxy hoa ciia dich thity phan va Y.: hiéu suat thu hoi
hoat tinh chdng oxy héa cuia dich thuy phan
HSDPPH (%).

Tap 55, S6 chuyén dé: Cong nghé Sinh hoc (2019)(2): 276-284

Bang 1: Ma tran quy hoach thyc nghiém qua
trinh toi uu héa ket hgp nhiét d¢ va thoi
gian c6 dic

Gla tf’ Gia tri thwe nghiém
STT ma hdéa

X X, Nhié¢t d0 Thoi gian co

¢o dic (°C) dic (phit)

1 0 +1 45 50
2 -1 0 40 40
3 0 0 45 40
4 -1 +1 40 50
5 41 0 50 40
6 +1 +1 50 50
7 0 0 45 40
8 0 0 45 40
9 -1 -1 40 30
10 1 -1 50 30
11 0 0 45 40
12 0 -1 45 30

(Ghi chu: Gia tri md hoa -1, 0, +1 thé hién 3 mirc dg
khao sat tuwong ung voi nhiét do (40, 45; 50) va thoi
gian (30, 40; 50)

2.4.3 Thi nghiém 2: Xac dinh sy bién doi dich
¢o ddc theo thoi gian bao quan

Dich thuy phan giau thu nhan dugc tir thi nghiém
1 duoc bao quan ¢ nhiét do - 18+2°C. Sau d6 tién
hanh phan tich dé theo doi ham luong protein hoa
tan, kha ning chdng oxy hoa, NHs sinh ra va su bién
d6i mau sic cua dich thuy phan theo thoi gian bao
quan.

2.5 Phuong phap thong ké va xir 1y s6 li¢u

Céc thi nghiém duogc b tri ngau nhién, lap lai it
nhét 3 1an. S6 liéu dwoc thu thap va xtr Iy bang phan
mém théng ké Statgraphics Centurion 16.1, phan
tich phuwong sai (ANOVA) va kiém dinh LSD d¢é két
luén vé su sai khac giira trung binh cac nghiém thirc.

3 KET QUA - THAO LUAN
3.1 Thanh phin dich ¢b dic

'Két qué thanh phan hoa 1y co ban va hoat tinh
chong oxy hoa cta dich thuy phan tir thit tom duogc
trinh bay Bang 2.

Bang 2: Thanh phin nguyén liéu thit diu tdm thé

Chi tiéu Gia tri
Do am (%) 90,24+1,68
pH 7,02+0,02
Protein tong (%) 6,85 £0,02
Hoat tinh chong oxy hoa (%)* 86,16+0,12

*Dich thiy phdn da dvoc pha loang 20 lan trude khi xdc
dinh hoat tinh chong oxy hoa
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Két qua tir Bang 2 cho thdy, ham luong protein
téng s6 trong dich thuy phan tir thit diu tdm thé kha
cao (trung binh 6,85%) va pH kiém nhe, day la diéu
kién thich hop cho vi sinh vat gdy hu hong phat
trién.
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3.2 Anh hudng ciia nhiét d9 va thoi gian co
dic den ham lwgng protein va hoat tinh chong
oxy hoéa cia dich thiiy phan

Két qua phan tich anh huéng cua cac nhan té ma

hoa dbi v6i phuong trinh hdi quy duoc trinh bay &
Hinh 1.
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Hinh 1: Pd thi biéu dién sy twong tic ciia nhiét do va thoi gian cé quay dén protein tong sb (%)

Ham luong protein tong s trong dich dam ting
khi tang nhiét d6 va kéo dai thoi gian c6 quay va dat
cuc dai ¢ nhiét d6 50°C; 50 phut, khi d6 protein téng
s6 cao nhit (29,71%). Tuy nhién, dé hiéu suét thu
hdi dat 96,26 % thi nhiét d6 va thoi gian tuong tmg
42,57°C; 39,99 phut. Piéu nay cho thay, nhiét d6 va

thoi gian ¢6 anh huong dén qua trinh ¢6 quay, khi
nhiét d6 tang tir 45°C 1én thanh 50°C thi ham lugng
protein tong s6 tang manh do nudc bdc hoi lam thé
tich dich dam thu hoi thp va nhiét do cao lam thay
dbi cau truc, thity phén lién két peptit, lam bién doi
cac gbe ngoai R cua cac axit amin.
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Hinh 2: 6 thi biéu dién sy twong tic ciia nhiét d9 va thoi gian c¢o quay dén protein tong s (%) va
hi€u suat thu hoéi protein (%)

Tuy nhién khi nhiét do tiép tuc tang tir 45
°C+50°C va thoi gian tang tir 45+50 phat mac du
thu dugc ham lugng protein tong s cao nhung hoat
tinh chdng oxy hoa giam dang ké va giam han khi
¢6 quay & nhi¢t 36 50°C & 50 phit, nguyén nhéan 1a

do ham luong protein téng sb ting lam qua trinh bbc
hoi nudce khé khan. Pdng thoi, nhiét d6 cao va thoi
gian ¢6 quay kéo dai 1am anh huéng dén hoat tinh
chbng oxy héa. Anh huéng cta nhiét d6 va thoi gian
¢ quay dén hoat tinh chdng oxy hoa va hiéu suét
thu hoi hoat tinh chong oxy héa thé hién & Hinh 3.

X | | =2
X | |

xsx: |

XiX2 I:

XXy I:I

10 20

30 40

Hinh 3: Db thi biéu dién sy twong tac ciia nhiét d va thoi gian c6 quay dén hoat tinh chdng oxy héa (%)
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Hinh 4: P thi biéu dién sy twong tic ciia nhi¢t dd va thoi gian cd quay dén hi¢u suit thu hoi hoat tinh
chong oxy hoéa (%)

Két qua thong ké cho thay, gia tri P ciia cac lan
1ap lai cua thi nghiém (block) c6 gia tri P = 99,44%
va P =93,03% gan bang 1, chimg t6 d¢ tin cay cua
két qua do dac gia tri tuong Gmg voi cac mau o dic
& céac 1an khao sat khac nhau. Pong thoi, tat ca gia
tri P cua céc thira s6 khao sat déu nho hon 0,05 va

gi4 tri F 16n hon 10 da ching t6 cac nhan t6 khao sat
déu anh hudng dén qua trinh ¢6 dic dich thuy phan
tir thit dau tom thé. Hé sb hdi quy bac mot cua X,
Xa; hé sé tuong tac cua X Xo. ciing nhu hé sé hdi
quy béc hai cia X;? va X,2 déu khéc biét c6 ¥ nghia
vé mit théng ke.

5 = "
e } DPPH (%)
46 |- , { Hiéu suit thu hoi DPPH (%)
a2 ~ o .
Théi - SN 5
gian 38 —~— N e
(phit) P T —m,
) e
40 42 44 46 48 50

Nhiét 46 (°C)

Hinh 5: Dd thi biéu dién su twong tic ciia nhiét dd va thoi gian cd quay dén hoat tinh chdng oxy héa (%)

Tuong tu, d6 thi Hinh 3 va Hinh 4 cho ta thay
nhiét d6 va thoi gian 1a yéu t6 anh hudéng dén kha
ning chéng oxy hoéa ciia dich protein sau co ddc va
hiéu suat thu hoi cta hoat tinh chéng oxy hoa thé
hién Bang 3 hoat tinh chéng oxy hoa dat toi uu &
nhiét do 1a 50°C va thoi gian 47,01 phat 1a 72,65%,
dé hiéu suat thu hdi DPPH dat toi uu 75,30% thi diéu
kién c6 déc twong tmg 42,11°C va thoi gian 30 phut.
Tuong ty, hé sé hdi quy bac mot cua Xi, Xz; h¢ s0
tuong tac cua X;X,. ciing nhu hé s6 hdi quy béc hai
ctia X,2 va X,? khéc biét c6 y nghia vé mit théng ké
& do tin cdy 95%. Phuong trinh hdi qui (1); (2); (3)
va (4) cua cac ham muyc tiéu Y1, Y2,Y3va Ya

Y= 126,166 - 6,22319X; + 0,193778X, +
0,565883X,% + 0,249046X,X> - 0,249046X,"2 (1)

526,658 + 21,7366X; + 8,01603X, -
0,213X,2 - 0,0900833X,X; - 0,522833X,2 (2)

Y; = 2,12444 — 2,10644X; + 352133X2 +
0,175333X,2 - 0,0419X,X; -0,0597333X,2 (3)

Y, = -349,507 + 19,3401X; + 2,13103X, -
0,19775X,% - 0,0895167X,X, + 0,0113458X,2 (4)

Giai phuong trinh héi qui (1), 2,3 va@)ta
6 két qua ché do tbi wru va gia tri tdi wu cho cac ham
muc ti€u Y1, Y2,Y3va Y4 (Béang 3).

Bang 3: Két qua téi wu hoa diéu kién ¢b diic dap ing, muc tiéu Y1, Yz, Y3va Y4

Nhin t6 Ché d§ Ché d9 co dic Gi tri toi wu

Thip Cao Yi Y2 Y3 Yi  Yi(%)  Y%) Y3 (%)  Yi(%)
X 40,0 50,0 50,0 42,57 50,0 42,11
X, 30,0 50,0 50 3999 4701 3000 2071 9626 72,65 75,30
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y = 0,9759x + 0,4497.-®

R?=0,9759.
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Ham lwong proteintong so 1y thuyét (%)

Hinh 5: D6 thi twong quan giira ham lwong protein tong sé thu dwgc tir thwe nghiém va tinh toan theo
phwong trinh hoi quy

Tuong tu ham lugng protein, hoat tinh chdng
oxy hoa so thu duoc tur thuc nghiém va ly thuyét do
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twong thich cao & gia tri twong ung R? = 0,9929
(Hinh 6).
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Hinh 6: Db thi twong quan giira hoat tinh chéng oxy héa dich thu dugc theo thyc nghiém va tinh toan
theo phwong trinh hoi quy

Ham lugng protein tong sé va hoat tinh chdng
oxy hoa thu dugc tir thuc nghiém va tinh toan theo
phuong trinh c6 d6 twong thich cao ¢ gia tri twong
ung R?=97,59% (Hinh 5) va R? = 99,29% (Hinh 6).
Nhu vy c6 thé két luan ring, phuong trinh hdi quy
da mé ta ding cac két qua thuc nghiém, thé hién su
bién d6i ham lugng protein tang ty 1¢ thuan véi nhiét
do va thoi gian. Nguoc lai, hoat tinh chéng oxy hoa
giam manh khi tang nhiét do va kéo dai thoi gian c6
dic. Cac bién doc lap lan luot X; va X, anh huong
1én protein tong sd va hoat tinh chdng oxy hoa lan
luot 12 97,59% va 99,31% 1én DPPH, chi ¢6 2,41%
va 0,69% su thay doi 1 do cac yéu t6 khong xac dinh
duogc gay ra. Két qua thong ké tir Bang 4 cho théy,
nhiét do va thoi gian ¢6 anh huong dén qua trinh co

dic, ham luong protein tong sé ting manh khi ting
nhiét d6 50°C va thoi gian 25 phut, do nude bbe hoi
lam ting ham lugng protein tong s (thé tich dich
dam c6 dic thu hoi thap) dén 29,71% va DPPH dén
2,1 lan. Tuy nhién, xét trén hi¢u suit thu hdi nhiét
d6 cao va thoi gian kéo dai lam thay doi ciu triic,
thity phén lién két peptit, 1am bién doi cac gdc ngoai
R cua cac acid amine lam anh hudng 16n dén hoat
tinh chéng oxy hoa cua dich c6 ddc, dan dén hiéu
sudt thu hoi hoat tinh chdng oxy hoa thip nhét
(35,59%) tai diéu kién nhiét 6 50°C va thoi gian 50
phat . Bé qua trinh ¢6 dic dap tng nhiéu muyc tiéu
thu dugc dich ¢6 dac vira ¢ ham lugng protein téng
s6 va hoat tinh chdng oxy dat t6i wu vira dam bao
hiéu sudt thu hoi tot nhat, két qua thong ké thu dugc
thé hién ¢ Hinh 7 va Bang 4.
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Bang 4: Két qua t6i wu hoa diéu kién c¢6 diic nhiéu dap ‘ng, muc tidu Y1, Y2, Y3 va Y4

Ché do Ché db i Gia tri toi wu
Nhan t6 £ : Yi.-  Y:HSTH o Ys. HSTH
Thap Cao wu P% P (%) Y3. DPPH% DPPH%
X 40,0 50,0 45,58
X, 30,0 50,0 41gs 20,56 93,64 65,21 59,47

Dua vao két qua phan tich sy anh huéng coa
nhiét d6 dén kha nang chdng oxy hoa cua san phim
sau khi nhiét do cang tang thi kha ning chéng oxy
hoéa cang giam, vi nhiét do tang lam dat gy cac lién
két cta cac phan tir dipeptide, tripeptide mach ngan.
Céc peptide ndy 1a mot ngudn protein c6 hoat tinh

sinh hoc (Gildberg and Stenberg, 2001). Do do,
nhiét d6 cao s& lam giam kha ning chéng oxy héa
clia san pham. D) thi bé mat dap ung va dd thi
dudng dong diém dugc thé hién dong thoi ¢ Hinh 5
mot 1an nita khing dinh ca hai yéu t6 nhiét do va
thoi gian déu anh hudng dén qua trinh c6 dic dich
thuy phén.

P

F S

N,

co
quay
(phit)

S
\\
\\_\

.o23L o
Tglll:‘; 21; 1 \Q\ \%\

\
\\

1 — Protein tbng 6 (%)

J — DPPH (%)

{ ~ Hiéu suat thu héi protein (%)
~ Hiéu suat thu hdi DPPH (%)

Nhiét dg (°C)

Hinh 7: D thi biéu dién su twong tic ciia nhiét dd va thoi gian ¢d diic dua trén ci 4 ham muc tiéu Y1

Y:;

Dé dam bao dat t&i wu cac ham muc tiéu, két qua
xac dinh thu duoc gia tri nhiét do va thoi gian ¢6 dac
45,58°C va thoi gian tuong trng 1a 41,85 phut. Trong
khéo sét thuce té, chon lua mic nhiét do 46°C va thai
gian 42 phut, ham luong protein tong s6 13 20,58%
va hoat tinh chéng oxy hoa dat 65,38%.

3.3 Su bién dbi dich ¢ dic theo thoi gian
bao quan

Dich thuy phan thit diu tom thé sau qua trinh c6
quay 1a nguyén liéu rt d& bi hu hong do chtra ham
lugng dam cao, pH trung tinh 1a moi truong thuan
loi vi sinh vét gay hai s& phat trién manh giy hu
hong thue pham, song song d6 hoat tinh chdng oxy
hoéa cua dich co dic rat d& bién ddi do cac yéu t6 bén

Ysva Yq

ngoai nhu nhiét d9, anh sang... Vi thé, viéc bao quan
lanh déng dich thuy phéan trudc khi tién hanh sir
dung 12 van dé cip bach hang dau nham duy tri chat
luong cta dich protein c6 dac. Méc du bao quan lanh
ddng co thé ngan dugc sy phat trién cua vi sinh vat
gdy hai nhung cling s& anh huong dén ham luong
dam tong so, sy tu phan huy cac axit amin cling nhu
ham luong NHj sinh ra trong qua trinh bao quan,
anh huong dén kha niang chéng oxy hoa cua dich co
dac. Vi vay, viéc khao sat sy thay ddi ham luong
protein tong sb, hoat tinh chong oxy héa va ham
luong NH3 sinh ra cua dich c6 déac theo thoi gian
bao quan lanh dong 14 rat can thiét. Két qua ham
lugng protein tong s6, hoat tinh chong oxy hoa va
ham lugng NH3 duoc thé hién & Bang 5.

Bang 5: Sy bién ddi thanh phin cia dich ¢ dic theo thoi gian bio quan

Thoi gian bao Ham lugng protein
quan (thang) tong so (%)

Ham lwong NHs  Hoat tinh chdng oxy héa

(mg N/100 g)

™, %DPPH

0 20,58+0,95
20,50%:0,80
20,4540,85
20,420+0,84
20,34%+0,70
20,26+0,91
20,20°£0,77
20,13%£0,94
8 20,04%£0,67

NN DN kAW~

62,53%£0,61
63,50%+0,47
63,672+0,54
63,810+0,27
66,60°+0,97
74,0790,71
82,17°+0,93
89,431+0,89
103,102+0,88

65,38%+0,46
65,20°+0,59
65,00°+0,86
64,30°+0,62
64,24%+0,56
55,76"+0,96
53,72%1,09
53,01¢4+0,89
52,249+0,32

Cac chir cai khac nhau trong cung mot cét biéu thi sw khdc biét c6 ¥y nghia cua cgic nghiém thirc khdo sat ¢ mirc do tin
cdy 95%). Y Hoat tinh chong oxy hda thé hién cua dich da dwoc pha lodang 50 lan
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Tir két qua Bang 5 cho thay, ché pham c6 dic
gidu protein c6 ham lugng dam prortein tong sb &
diéu kién lanh dong tir thang 1 dén thang thir 8, thé
hién qua ham lugng prortein tong sé khong c6 su
khac biét (tir 20,58% dén 20,04%). Bao quan lanh
ddng trc ché hoat dong clia cac hé vi sinh vat gay hu
hong thyc pham ciing nhur vi sinh vat sinh doc t6 va
nhiét d6 thip lam giam dang ké cac phan mg héa
hoc va phan tng do enzyme von thudng xay ra trong
c4c thuc phidm chua dong lanh (Nguyén Vin Muoi
va Tran Thanh Truc, 2016). Dong thoi, ham luong
NH; ting do ché phdm giau protein chira chu yéu 1a
dam amin hoa tan va dam bay hoi va co moi quan
hé mat thiét dén qua trinh oxy hoa ctia dich dam thity
phan. Theo nghién ciru ctia Sila ef al. (2014) vé dau
tom thity phan, dam tong chiém 72,3% va acid amin
529,93 mg/g. Sau qua trinh thiy phan tao ra cac
doan peptit chira 3-20 axid amin c6 hoat tinh sinh
hoc, ddc biét chlra cac axit amin nhu: arginine,
lysine, histidine va leucine. Dich thuy phan dugc
bao quan mot thoi gian sau thi ham lugng dam, axit
amin bi phan hity thanh cic san pham thi cip anh
huéng dén mau sic va mui cua san phim lam giam
chét luong. Véan dé trén cang dugc ching minh
thong qua sy gia ting ham lugng NH; tir 62,53 dén
103,10 mgN/100 g, khi co6 su gia tang ham lugng
NHj sinh ra trong qua trinh phan hay ty 1¢ thuén voi
ham luong dam amin mat di. Ham luong NH3 trong
miu bao quan c6 su khac biét tir thang thir 3 dén
thang thr 8 va gid tri TVBN thang thir 8 1a 103,10
mgN/100 g dd vuot mirc cho phép ddi voi 5 mg/100
g dén 100 mg/100g theo tiéu chuan Viét Nam TCVN
9215: 2012 vé thity hai san tuoi song.

Hoat tinh chéng oxy hoa ty 1& thuan véi ham
luong amin hoa tan, 6n dinh trong 4 thang dau bao
quéan (65,38% dén 64,24%) va bat dau giam manh
tir thang thir 4 dén thang thir 8 (64,24% giam xubng
52,24%). Diéu nay co thé 1y giai 1a do hoat tinh
chéng oxy hoéa cua dich ¢6 dac dugc hinh thanh do
chc peptit va cac axit amin co khéi luong phéan tir
thip tao nén va phan ung oxy hoa béo va dam
thuong xay ra mot cach ty phat. Cac gbe peroxyde
clia qué trinh oxy hoa béo, tn cong nguyén tir hydro
ctia phén tir protein, din dén dam c6 mét gbe tu do
(Lund et al., 2011). Két qua nghién ctru trong ddng
v6i nghién ctru cua Jai ganesh ez al. (2011) cho thay
ham lugng % DPPH 1a 54% ctia dich dam thuy phan
tir ca Parastromateus niger va hoat tinh chdng oxy
hoéa thu duoc twong dwong vé6i kha ning chng oxy
hoéa cia vitamin E. Qua trinh trlt d6ng, mac du giap
duy tri 6n dinh dic tinh nguyén liéu, nhung qué trinh
phan giai, phan huy protein va axit amin van tiép tuc
dién ra, sy hinh thanh tinh thé da trong qua trinh lanh
d6ng c6 thé 12 nguyén nhan pha v& dic tinh ciu trac
ctia mo té bao. Do d6, dé dich ¢6 dic gitr dugc gia
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tri dinh dudng va hoat tinh sinh hoc tbt, khuyén
khich str dung dich c6 dédc trong thoi gian 3 thang
dau cta qua trinh.

4 KET LUAN

Qua trinh ¢6 déc dich thuy phan tang ham luong
protein va hoat tinh chéng oxy héa. Nhiét d6 va thoi
gian ¢ dic toi wu 1an luot 13 45,58°C; va 41,85 phut
d6i voi cac ham muc tiéu. Thoi gian bao quan ché
pham giau protein ¢6 dac thich hop 14 3 thang, gitip
6n dinh ham lugng protein dat 20,42 mgN/100g, duy
tri kha nang hoat tinh chdng oxy hoa on dinh trong
khoang 65,38+64,30% va ham Iluong NH;
62,53+53,81 mgN/100g.
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