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TOM TAT

Dam c4 phan 14p (Fish Protein Isolate - FPT) tir phy phim c4 Tra Pangasius hypophthalmus
c6 nhimg tinh ning cong nghé c6 thé (mg dung vao cong nghé ché bién thyc phdm nhu: kha
néng hoa tan, 130 nhil, ta0 bot, tao mang... Bén canh dé, ching con cé mdt hoat tinh sinh hoc
quan trong la calcium-binding. Didu ndy mé ra trién vong trong viéc san xuét céc sin phdm givp
tAng cuong hAp thu can-xi cho con ngudi. Nghién ciru nay tip trung téi wru héa didu kién thuy
phén protein tir phu phdm c4 Tra dé thu nhan sin phim FPI ¢6 hoat tinh calcium-binding cao
nhét. Trong qué trinh thily phén sir dung enzyme proteaza (cé tén thucm§ mai 1a Alcalaza 2.4L)
& céc didu kién thiy phén khic nhau va t8i wu héa bing phuong phép bé mjt dép img. Két qua
cho thdy kha ning calcium-binding ctia FPI cao nhét dat 26,85 (mg Ca'¥/g FPI) tai cic didu kién
thiy phén 12 pH: 7,0; ti 16 enzyme/co chit (E/S): 0,15 % w/v; nhiét d¢ thiy phén: 55 °C; thoi
gian thiy phn: 120 phat. Ké qua phan tich san phdm sau thiy phin bing ki thust sic ki léng
cao 4p (HPLC) cho biét cac phan tir protein trong FPI c6 khéi lugng phan tir nhé (< 3 kDa:
82,88 %; tir 3+7 kDa: 17,12 %).

Tir khéa: Alcalaza 2.4L, FPI, calcium-binding, phyu phém cé Tra, ting cudng hép thy canxi.

1.MG PAU

FPI chira cAc protein cé khdi lugng phan tir nhé, c6 thé goi 14 pepton tir ca. FPI ¢6 tinh ning
cOng nghé va hoat tinh sinh hoc khac nhau tly thude ngudn géc va phirong phap cong nghé. Mét
trong nhing hoat tinh sinh hoc quan trong ciia FPI la kha ning calcium-binding [1]. Mét sé
nghién ciru d4 cho thy protein trong FPI ¢6 ngudn gdc tir surimi c& D vang (Pseudoscianea
crocea), ca Tuyét dai duong (Gadus morhua) sau khi lién két véi can-xi & dang ion, duge bé
sung vio thuc phim s& ting cuong kha ning hip thy can-xi ciia ngudi sir dung [2, 3]. Khé ning
calcium-binding ciia FPI duge quyét dinh bdi hai yéu & chinh: CAu triic ciia céc phén tir protein
(s8 lugng, thanh phin, trinh ty sip xép cac acid amin) va sir rong tic giira cic phin tir protein
6 trong FPI [4, 5]. Peptide trong FPI c6 chidu dai khoang 7 dén 30 gbc axit amin thuéng c6
hoat tinh calcium-binding t8t nhit. Khi ning calcium-binding cia FPI tir surimi c4 16 phi
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(Oreochromis niloticus) tét hon nhiéu so véi dam sra phén lip (whey protein isolatc “WPI). va
tét nhat khi FPI c6 thanh phin protein véi khdi lugng phan tiy tir | - 3 kDa chiém trén 75 % tong
protein ¢6 trong FPI [6].

Hién nay, nguén phu phiim c4 Tra tai cac nba may ché bién thiy san thudc khu vuc déug
biing sdng Ciru Long rat 1én (khoang hon 1 tri¢u tn/ndm) nhung chii yéu dimng lam thirc 4n chan
nubi [7). Viéc nghién ciru ché bién phy phAm ca Tra thanh nhimg sin phim cé gid trj gia ting
nhw dam ca phén 14p c6 kha ning calcium-binding s& mang lai hiu qua kinh té cao cho nha sin
xuét. Bai bdo niy (ip trung vdo ndi dung nghién ciru thu nhén céc peptide c6 kha ning calcium-
binding tir qué trinh thuy phdn phu pham ca Tra béi cnzyme Alcalase 2.4L dé thu dugc shn
phim ¢6 hoat tinh calcium-binding cao nhét.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit ligu

Phy phém ca Tra gdm céc phin diu xuong do cong ty C6 phdn Thiy sin Cin Tho cung
cﬁp. Phy phém dugc bio quan lanh; vin chuyén vé Ehbng thi nghiém; chia thanh cic ph%‘m nhé
cho méi 1an thi nghiém va bao quan lanh déng & -20 °C trong thoi gian tién banh nghién ciru,

Enzyme Alcalaze 2.4L cia hing Novozyme dugc mua tir cong ty EAC. Enzyme Alcalaza
2.4L dugc thu ohin bing phuong phap 1&n men chim vi khun Bacillus licheniformis. Thanh
pbin enzyme chi yéu 1a Subtilisin A (Subtilisin carisbera), day 12 mot endo-proteaza, hoat tinh
14 2.4 don vi Anson/g; nhiét d t8i wu 55+70 °C (131-158F), pH t5i wu 6,5+8,5 tuy thudc vio
kiéu co chit.

2.2, Phuong phip
2.2.1. Thiiy phan vathu nhén FPI tir phu pham cé Tra

- Quy trinh thity phén phu phim c4 Tra: Phy phim c4 Tra dem xay nho (kich thuéc trung
binh § mm); bd sung nudc (4 1§ 2 ¢ 1); xir i nhigt (95 °C, 15 phat); lam nguéi dén nhigt d6 thich
hop; thiy phao protein bang enzyme alcalase 2,4 L (ti 1¢ E/S, pH, nhiét 3, thoi gian khac nhau);
loc tach dich va xéc ca; bét hoat enzyme (& 90 °C/10 phit). Dich thiy phan duoc lim lanh dén 4
°C dé tach mé so bd; loc chan khéng qua gidy loc khéng tro va Ji tam tach md & téc do 15000
vong/phut trong 20 phat. Phan dich trong thu duge sau 1i tim duge sdy thing hoa. Bjt protein
isolate (co ham lugng protein trong bot dat trén 90 %) duge dem di danh gi4 hoat tinh calcium-
binding v4 phan tich thanh phin khéi lugng.

- Xdc dinh mirc d¢ thity phan (Degree of Hydrolysis - D.H.) theo phuong phap pH-start (1).

- Xéc dinh khdi luong phan tir vA thinh phin khéi lugng cita protein trong FPI sau thiy
phén bing phuong phép sic ki 16ng cao ap - HPLC [8). Day la phuong phap cé wu thé hon so
véi dién di vi cho phép xac dinh chinh x4c khdi lugug phan tir va thinh phin khéi lugng phan tir
clia céc protein trong FPI.

2.3. Téi wu héa céc yéu 18 trong qua trinh thiy phén phy phdm cé Tra

Quy hogch thuc nghiém: Phuong phap bé mat dap img (Response Sur(ac‘e Methed - RSM)
[9] véi phuong 4n quay béc 2 ¢6 tom (canh tay don a = 2) duge 4p dung de (i wu béa cac didy
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Kién cua qué trinh thity phén. Cac théng sb cin i wru gdm cé: Ti 18 E/S, nhiét 46, thai gian thay
phén, pH.

2.3. Xdc dinh hoat tinh calcium-binding

Hoat tinh calcium-binding dugc xac dinh theo phuong phép quang phd hép thu nguyén tir
ngon lira - FAAS [10].

3. KET QUA VA THAO LUAN
3.1. T8i wu héa qua trinh thiy phin

Khi t8i wu héa cac yu t4 thiy phan dén kha nln§ calcium-binding cua FPI, trude d6 da
tién hanh khao sét so by anh hudng riéng I¢ cua timg yéu té: Ti 18 E/S, nhiét dg, th&i gian thuy
phan, 45 pH dén kha ning calcium-binding cta FPI. Két qua kho sit so bd dugce sir dung 1am
pén tang cho viéc x4c dijnh anh huong tdng hop ciia cac yéu té thiy phan dén hoat tinh calcium-
binding.

Khi xay dyng bai téan t6i wu, d§ pH (X1), ti 1§ E/S (X, % v/w), nhiét dé thiy phan (X,, °C)
va thdi gian thiy phan (X4, phut) duge khao sét déng thoi nhim 2 myc dich: (1) Xdy dyng
phuong trinh héi quy thic nghiém mé ta méi quan hé giita cac yéu 16 anh hudng va hoat tinh
calcium-binding cia FPI tir phu phdm ca Tra. (2) Tim ra diéu kién cia qua trinh thiyy phan dé
hoat tinh calcium-binding dat cao nhit. Cac mirc cia yéu 16 trong thi nghiém 16i ru héa nhu
Bang 1.

Bdng 1. C4c mirc cia yéu td trong thi nghiém tdi wu héa.

o Mirc yéu 16
Yeéu 16 thi nghiém
-a -1 0 +1 +a
D pH (X)) 5 6 7 8 9
Ti 1§ E/S (X, % viw) 0,05 0,1 0,15 0,2 0,25
Nhiét 45 thiy phén (X,, °C) 50 55 60 65 70
Thoi gian thiy phén (X, phit) 30 60 90 120 150

Céc mire cuia bién ma héa: mirc trén, +/; mirc co s, 0; mirc duéi, -/, a =2

S5 thi nghiém duoc tinh theo cong thire: N = 2* + 2k +ng = 2* + 2.4 + 6 = 30 (k: sb yéu té
thi nghiém (k = 4), ny: s thi nghiém tai tdm (no = 6). Phuong trinh hdi quy thuc nghiém la mdt

da thire bic 2 c6 dang:
4 £ a 3
Y=f +zﬂ|xi + Zﬂirx«': +Z Z BuyXiX;
= (=t =t j=ia1
trong dé: Y 12 him myc tiéu (hoat tinh calcium-binding), X, va X; Ia cac m@c cia bién doc lap
(yéu t4 thi nghiem)ldai dién cho anh hudng ciia X; X2;X3; X4 1€n ham myc tiéu Y. By 12 hing so;
B.,By» By 1 céc hé sd ciia phuong trinh hdi quy.
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Pé xdy dyng mb ti toan hoc duéi dang phiong trinh héi quy, cAn phai tién banh xac dich
cac hg s8 cua phuong trinh. Cac bé s cia phuong trinh hdi quy c6 gia tri nhu sau:

by = 24,90 b, =0,37 b, =1,30 b=0,12 by =1,01
b2 =0,04 b3 =0,45 bra=0,46 by =1,31 by =-0,42
by =-1,08 by, =-0,87 by =-1,59 by =0,47 by =-0,36

Két qua cho thiy 2 hé sb by va by, khéng cé y nghia théng k& (P > 0,05). Nhu viy, hé 56 b
v by, bj loai khéi phwrong trinh hdi quy. Phirong trinh hdi quy thyc nghiém cé dang sau:

Y =24,90 +0,37X, + 1,30X; + Xa—0,87X,* ~ 1,59 X;* +0,47 X;* — 0,36 X2+ 045X X
+0,46X, X + 1,31X,X;3 - 0,42X:X,— 1,08X3 X,

Két qua kiém tra tinh twong thich ciia phuong trinh hdi quy vdi thyc nghigm cho thy cac
yéu t thi nghiém c6 anh huéng manh 18n hoat tinh calcium-binding (P < 0,05). Tinh twong thich
cua ph}m‘ug trinh hoi quy (lack of fit) dugc kiém tra véi sy hé trg cia ph?m mém Modde 5.0. Két
qua kiém dinh “lack of fit” 12 khong c6 y nghia théng ké (Lack of fit c6 P = 0,228, nhu viy P >
0,05) nén phuong trinh hdi quy ¢6 su twong thich cao v&i thyc nghigm.

Sy anh huéng ciia cde yéu té thi nghiém I&n hoat tinh calcium-binding dugc thé hién trén
biéu db dudng déng mirc nhu trong Hinh 1.

1

X3 =55

Hinh 1. BE mat dép tmg thé hién nh huémg cita cc yéu té thi nghiém Ién hoat tinh calcium-binding.

. Nhin chung, hoat tinh calcium-binding ting din ciing véi sy gia ting cia yéu 14 1h; nghiém
dén mit gid trj (61 han; tuy nhién, sau d6 hoat Unb nay giam xudng khi cac mic yéu 1§ ting ciua’
mic téi han ndy. Ching han trong hinh 1B, thé hién anh huéng ciia cip yéu t§ pH va ham lugng
enzyme 1én hoat tinh calcium-binding. Két qua chi ra hoat tinh calcium-binding tang x4p xi
27 % cing véi sy gia ting cia ham lugng enzyme (dén 0,15 % v/w), nhiét d§ thiy phan (dén 54
°C) va thoi gian thiy phan 118 phit. Hoat tinh calcium-binding giam khi qua trinh thiy phan
dugc tién hanh & pH, him lugng enzyme va nhiét 3 cao hon. Cac ¢ip yéu t6 con lai: hinh 1. F
the bi¢n sy anh hudng cua nhigt d va théi gian thay phan 1én hoat tinh calcium-binding, O nhigt
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do thiy phan tir 50 dén 56 °C, hoat tinh calcium-binding ¢6 xu huéng ting gin 15 % (ur 18,73
mg Ca*?/g FPI 1&n 21,33 mg Ca *%/g FPI); tuy nhién, khi nhiét do thiy phan nep tuc tang thi hoat
tinh calcium-binding giam xuéng. Quy luél tuong tw ciing dugc quan sat thiy khi xét sy anh
hudug dong thdi cia ti 16 enzyme/co chit va nhiét dé thuy phén (Hinh 1E), anh huéng cta do
pH va thoi gian thiy phén 16i hoat tinh calcium- bmdmg (Hinh 1T).

Két qua t4i wu héa cho thiy, khi 18 hop ca 4 ycu t6 thi nghiém, hoat tinh calcium- -binding
ctia FPI cao nhit 12 26,85 (mg Ca*¥/g FPI) vdi didu klen thiy phan nhu sau: pH 1a 7,0; ti 1&
enzyme/co chét 12 0,15 % w/v, nhiét d6 thuy phén la 55 °C, thoi gian thiy phén 14 120 phat.

Két qua nghién ciru & trén phi hop véi cac két qua nghién ciru d4 céng bé tru6e do cia
Fabienne Guerard, Fereidoon Shahidi, Rozenn Ravallec vé kha ning calcium-binding cta FPI tix
ca Tropical tuna, c4 Salmon, ca Mallotus villosus. & ca Tropical tuna thi kha ning calcium-
binding la 24,38 (mg Ca*¥/g FPI) véi cac didu kién thuy phan: pH147,5; tH 1§ E/S1a 0,12 % w/v,
nhiét 46 60 °C, thoi glan 110 phit. Trong khi d6 & cd Mallotus villosus thi kha ning calcium-
binding 14 23,92 (mg Ca'%/g FPI) trong diéu kién thiy phén: nhiét 4o 58 °C, pH 14 7,0, ti 16 E/S
130,18 % w/v [11, 12, 13). Két qua nghién ctlru trén ciing tuong dong vcrl Kkét qua nghién ciru coa
Hordur G. Knistinson vé kha ning calcium- bmdmg trén FPI c6 nguén goc tir phy pham ca Salmo
salar: FP1 ¢6 kha nang calcium-binding cao nhit (25,30 mg Cd 2/g FPI) véi cac didu kién thiy
phan pH 1a 7,0; ti 1€ E/S 12 0,17 % w/v; thoi gian thay phan 120 phat [14].

3.2 Két qua phin tich khéi lwgng phin tir cia cic protein trong FPI
. Két qua phan tich thanh phan khéi luong phin tir cia cc prolem trong FPI thu dugc tir phy

phim ca Tra & cic diéu kién (hiy phan sau khi t8i uu héa dé c6 hoat tinh calcium-binding cia
FPI cao nhat 1a 26,85 (mg Ca**/g FPI) duoc thé hién trong Bang 2 va Hinh 2.

Bang 2. Két qua phin - - S

tich i 1§ thanh phin khéi ™ | s%rw '
luong phan tir ciia FPI. :
! |
Khéi o '
lugng | Tilg l
STT phén tir (%) . I
(kDa) " .
1] 2 0
P
2 [10+<20| 0
|
3 [7-<10] 0 s “II‘IA{ Ly .
= 1
4| 3-<7 17,12 ~ = = :
3 <3 82‘88 ndt IUong ohan 1y

Hinh 2. Két qua phan tich HPLC xac djnh thanh phan khéi lugng cua cac
phin nr polypeptide trong FPI.

Dua vio két qua Bang 2 cho thay & cac diéu kién 18 wu, nhét 1a thai gian thiy phén t6i wu
tuong déi dai (120 phul) cac mach protein trong phu pham ca Tra ¢3 bj phan cit bsi enzyme dé
120 a c4c peptide c6 khoi lugng phan tir nhé (82,88 % peptide c6 khéi lugng phén tir nhé hon 3
kDa) v peptide ¢4 khéi luqng phén tir vira (17,12 % peptide c6 khdi hrong phan tir tir 3 dén 7
kDa). Cac polypeptide c6 kh6i lugug phan tir vira va nhé s& quyét dinh dén kha nang calcium-
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binding cuia FPI. Két qua nay twong déng véi két qua nghién ciu cia Jung, Rozenn Ravailec-
ple, M.B.K Foh. Trong dé, cic téc gia khang dinh kba ning calcium-binding cia FPI lluf nhédn tr
phé phém c4 Johnius belengerii va cé Oreochromis niloticus cao nhit khi cac phén (& pff)lﬂlﬂ
trong FPI ¢ khdi hrong pban ti tir | kDa dén 8 kDa & thi gian thiy phan tir 120+130 phit [2,
14, 15).

4. KET LUAN

Dam cé phan lap (Fish Protein Isolate) tbu nhin tir phu phém ché bién c4 Tra (Pangax_iux
hypophthalmus) thdng qua qué trinh thiy phén bang Al‘calase 2.4L co hog( tinh calcium-'?mdm'g'
cao. Hoat tinh calcium-binding ciia FPI nay dat cao nhat 14 26,85 mg Ca™/g FPI; tUM§ img voi
didu kign ti wu cia qué trinh thiy phan ohu sau: pH 14 7,0; ham lugng enzyme/co chat 1a 0,15
% w/v; nhiét 43 thuy phin 13 55 °C; thoi gian thiy phén 13 120 phat.

Thanh pbin cac phan tir protein trong FPI c6 khéi lugng phén tir nho (< 3 kDa: 82,88 %; tir
3-7kDa: 17,12 %).

TAI LIEU THAM KHAO

1. Nabil Souissi et al. - Biochemical and Functional Propertics of Sardinella (Sardinella
aurita) By-Product Hydrolysates, Food Techno)., Biotechnol. 45 (2) (2007) 187-194.

2. Jung et al. - Bioactive Peptides from Marine Sources, State of Art. Report to the NORA
fund, Skirsla Matis 30 (2009) 14-09.

3. Michael P. Walsh et al. - Enzymatic Assays to Compare Calmodulin Isoforms, Mutants,
and Chimeras, Calcium Binding Protein Procotols 2 (2009) 198-227.

4. Amanda L. et al - Investigation of Calcium-Binding Proteins Using Electrospray
lonization Mass Spectrometry, Calcium Binding Protein Procotols 2 (2009) 28-32.

5. Seiko Shimamoto et al. - Ca**/S100 proteins inhibit the interaction of FKBP38 with Bcl-2
and Hsp90, Bj. Biochemical 458 (2014) 187-196.

6. Bogouri G. A, Linder M., and Pamentjer M. - Influence of hydrolysis degree on the
funtional properties of salmon by-product hydrolysate, Journal of food science 69 (2004)
8-10.

7. Vietsam Association of Scafood Exporters and Producers (VASEP) - Forecasting of
Vietnam seafood exports in 2014, Journal of Vietnam Fishery 4 (2014) 121-119.

8. Vyam Hellado - HPLC Methodology in determination of protein molecular weight
applied in FP], Bioprocess Technol. 6 (2011) 99-122.

9. Kun-Nan Chen and Miog-Ju Chen - Statistical Optimization: Responmse Surface
Methodology, Optimization in Food Engineering, CRC Press, 2008, pp.140-165.

10. Dunga K. and Sung-Hoon Moon - EX-SPECTROSCOPY for calcium & cobalt binding
determination, Process Biochemistry 41 (2009) 120-129.

11. Fabienne Guerard et al. - Enzymic solubilisation of proteins from Tropical tuna using
alcalase and some biological properties of the hydrolysates, Engineering and
Manufacturing for Biotechnology 4 (2002) 39-50.

656



N/c hoat tinh calcium-binding ctia dam cé phén IAp tir phu phdm cé Tra (Pangasius hypophthalmus)

12. Fereidoon Shahidi and Xiao-Qing Han &Jozef Synowiecki Production and
characteristics of protein hydrolysates from capelin (Mallotus villosus), Food Chemistry
53 (1995) 285-293.

13. Rozenn Ravallec-ple et al. - Influence of the experimental conditions on the hydrolysis
process in fish hydrolysates, Engineering and Manufacturing for Biotechnology 4 (2001)
51-58.

14. Hordur G. Kristinsson, Barbara A. Rasco - Kinctics of the hydrolysis of Atlantic salmon
(Salmo salar) muscle protcins, Process Biochemistry 36 (2000) 131-139.

15. Foh M. B. K, et al. - Chemical Properties of Tilapia (Oreochromis niloticus) FPH and
Concentrate, International Journal of Biological Chemistry 5 (1) (2011) 21-36.

ABSTRACT

CALCIUM BINDING PROPERTIES OF FISH PROTEIN ISOLATE FROM BY-PRODUCTS
OF PANGASIUS HYPOPHTHALMUS

Cao XuanThuy" ", Tran Bich Lam®

'Faculty of Food Technology, HCM City University of Food Industry
*HCM City University of Technology

*Email: thuyex@cenip.edu.vn; ninhc@yahoo.com

Fish protein isolate (FPI) from Pangasius hypophthalmus by-products has many beneficial
technological features that can be applied in food industry. Besides, it can bind calcium. This
ability is regarded as one of its outstanding biological characteristics. This opens up prospects
for the production of FPI to enhance calcium absorption. This study focuscs on the optimization
of the proteolytic conditions of the by-products of Pangasius hypophthalmus to obtain FPI with
the highest calcium binding capacity. The enzymatic hydrolysis was performed using
endoprotease (Alcalaza 2.4L) at different hydrolysis conditions. Optimization was done by
response surface method. Results showed that the highest calcium binding capacity of 26.85 (mg
Ca‘?/g FPI) was obtained under the following hydrolysis conditions: pH 7.0; enzyme/substrate
ratio (E/S) 0.15 % wiv; hydrolysis temperature 55 °C; hydrolysis time 120 minutes. Molccular
weight analysis by HPLC shows that 82.88 % FPI protein molecules are smaller than 3 kDa and
17.12 % are from 3 to 7 kDa.

Keywords: alcalase 2.4L, fish protein isolate, calcium binding, Pangasius hypophthalmus
by-products, calcium absorption strengthening.
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