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ABSTRACT

The study “Application of bromelain for amino-rich powder production from
shell of shrimp’s head (Litopenaeus vannamei)” was carried out with the aim
of producing amino-rich powder from protein of shell of shrimp’s head. The
evaluated result of initial raw materials showed that the total protein and the
humidity of shell of shrimp’s head were 15.31% and 74.78%, respectively, and
the specific activity of bromelain extracted from pineapple shell was 10.68
U.mg™. The investigation of the effect of concentration, temperature, time and
PpH on the shell of shrimp’s head protein hydrolysis process indicated that the
appropriate conditions for hydrolyzing two gram of shell of shrimp’s head by
bromelain (with 10.68 U.mg ~ ! specific activity) were conducted in buffer
phosphate pH 8, at temperature 45°C for 4 hours with the produced amount of
highest amino content (4.679 = 0,101 mgN/mL) and lowest ammonia content
(0.256 mgN/m), respectively. The analytical result of molecular weight protein
by the method of sodium dodecyl sulphate polyacrylamide gel elctrophoresis
(SDS - PAGE) also showed that the majority of protein from shell of shrimp’s
head was hydrolyzed effectively by bromelain of pineaple shell juice and
created into short sequences of polypeptide which are mostly smaller than
14.4 kDa.

TOM TAT

Dé tai nghién ciru “Ung dung bromelain dé san xudt bét giau dam amin tir vo
déu tém thé Litopenaeus vannamei)” dwoc thuc hién nham san xudt bot giau
dam amin tir protein vo dau tém. Két qua khéo sat (nguyén liéu thé ban dau
cho thay ham lwong protein tong sé va am d¢ cia vo dau tém thé nguyén liéu
lan luot 16 15,31% va 74,78%, va dich trich bromelain tir vé khém ¢é hoat tinh
ddc hiéu la 10,68 Umg . Viéc khdo sdt sy anh hudng cua néng do, nhiét do,
thoi gian va pH dén qud trinh thity phdn protein vé dau tém cho thdy rang 2
gram co chat vé dau tém dwoc thiy phan bang bromelain (10,68 U.mg ') tir
V6 khém trong méi truong dung dich dém phosphate pH 8, nhiét do 45°C trong
4 gio la diéu kién thich hop voi ham lwong dam amin va dam ammoniac sinh
ra lan lwot la 4,679 + 0,101 mgN/mL va 0,256 mgN/mL. Két qud phan tich
khoi lwong phén tir protein bang phwong phdp dién di SDS - PAGE ciing cho
théy phdn 16n protein vé dau tom dwoc thity phan hiéu qua béi bromelain vo
khém va tao ra san pham thiyy phan véi nhimng doan polypeptide ngdn cé khoi
heong phdn tir phan 16n nhé hon 14,4 kDa.

Trich dan: V& Van Song Toén,'Nguyén Viét Hung, V6 Trung Nghia va Tran Nhan Diing, 2016. Ung dung
bromelain d€ san xuat bot giau dam amin tir vo dau tom (Litopenaeus vannamei). Tap chi Khoa
hoc Truong Pai hoc Can Tho. 45b: 7-15.
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1 GIOI THIEU

Toém thé chan tring 12 mat hang ché bién xuat
khéu chu lyc cta nudce ta cd hiéu qua kinh té cao,
6n dinh. San lugng tom Viét Nam dat tir 500.000 -
600.000 tdn/nam trong d6 san luong tom thé chan
trdng ciia nam 2014 dat khoang 400.000 tin/nim
(Truong Dinh Hoe va ctv., 2014). Song song do,
cac nha may ché bién thuy hai sin hang nam thai ra
mét luong phu phé phém tdom kha 16n chiém
khoang 70 nghin tan (Tran Thi Luyén, 2001). Ddi
voi tdm dugc nuoi tai vung khi hau nhiét ddi thi
dau tom thuong chiém khoang tir 34 - 45% trong
d6 vo chiém 10 - 15% (Barratt va Montano, 1986).
Trong khi d6, uéc tinh khoang 30 - 40% phu pham
khom trong qua trinh ché bién dugc thai ra moéi
truong (Bartholomew, 2003) trong d6 vo (trai)
khém chiém tir 30 - 40% (Ketnawa et al., 2010).
Tuy nhién, day lai 12 ngudn enzim bromelain doi
dao c6 thé dugc tan dung dé thity phan protein vo
dau tom tao ra san pham giau dam amin c6 gia tri.

Do d6, viéc két hop giita hai ngudn phu phé
pham tir vo dau tom thé va dich trich bromelain tir
vo khoém dé san xuét bot giau dam amin phuc vu
nhu cau thirc 4n con gidng trong chan nudi thuy
san, vat nudi; dong thoi, gop phan giam thiéu 6
nhiém moi truong, chi phi san Xudt va nang cao
chat lugng san pham Vi thé, dé tai “Ung dung
bromelain dé san xudt bot gidu dam amin tir vo dau
tom thé (Litopenaeus vannamei)” da dugc thuc
hién.

2 PHUONG PHAP NGHIEN CUU

2.1 Vitliéu

V6 dau t6m thé thu tai Cong ty C6 Phan Thuy
San Cafatex, Qudc 16 1A, Huyén Chau Thanh A,
Hau Giang va dugc bao quan lanh trong thoi gian
chuyén vé& phong thi nghiém. V6 dau tom dugc rira
nhanh va d rao truée khi dugc nghién bang may
nghién mau Retsch Miihle; mau duoc chia nho va
trit & -20°C ngay sau do.

V6 khém dugce thu tai cho Hung Loi, Qudc 16
91B, P. Hung Loi, Q. Ninh K1eu Can Tho va dugc
nghién ép bang may xay sinh t6 dé Iy dich; sau d6
dich khém dugc ly tdm lanh 6.000 vong/phut trong
15 phiit dé thu dich enzim bromelain dung cho thi
nghiém.

Thiét bi va dung cy: Quang phé ké (Hitachi
U1500, Nhat), pH ké (Inolab - Dtic), bon 6n nhiét
TW20 (Julabo, Puc), bd micropipette (BioRad,
M9)...

Hoéa chit: Sodium hydroxide (NaOH, TQ), di-
sodium hydrogen phosphate (Na:HPO4, Merck),
dodium dihydrogen phosphate (NH2POs4, Merck),
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Sulfuric acid (H2SO4, TQ), sodium lauryl sulphate
neutral (Ci12H2sNaO4S, Merck, Duc), Tris-HCI
(Merck, buc)...

2.2 Phuong phap nghién ctru

Anh huwéng ciia hoat tinh dic hiéu bromelain
v6 khém dén qua trinh thiy phan protein diu
tom: Thi nghiém duoc bd tri hoan toan ngiu nhién
v6i 3 lan lap lai. Thuy phan 2 gram co chét dau
tom bé“mg lugng hoat tinh dac hiéu bromelain 0; 5;
10; 15; 20; 25; 30 U.mg! bromelain vé khom &
nhiét d6 38°C trong 4 gid. San phim thiy phan
dugc ly tdm 3500 vong/phut trong 15 phut, dich
sau ly tdim dung dé x4c dinh ham luong dam
ammoniac, dam amin.

Anh huéng ciia nhiét d9, thoi gian va pH dén
qua trinh thiy phin protein diu tém bing
bromelain vé6 khom: Thi nghiém duoc bd tri
tuong ty nhu trén nhung ddi véi cac nhan té lan
luot c6 cac mirc d6 twong Ung 1a nhi¢t 46 phong,
30°C, 35°C, 40°C, 45°C (nhan t6 nhiét d9); 0, 4, 8,
12 va 16 gio (nhan t thoi gian); 4, 5, 6, 7, 8, 9 va
10 (nhan t6 pH).

Phuong phéap phan tich: Ham luong nito tong
dugc khao sat bang phuong phap Kjeldahl (1883);
ham lugng dam ammoniac duwgc phan tich theo
phuong phéap cua Peter (2003), ham lugng dam
amin dwoc xic dinh bang phuong phap O-
Phthalaldehyde - OPA (2003. Sé liéu dugc nhap
liéu, lwu trit, xir ly, v& hinh bang phian mém
Microsoft Excel 2010. Gia tri trung binh, do léch
chuén, sai s6 chuan duoc tinh toan bing phﬁn mém
Statgraphics Centurion XV. Trung binh c4c sb liéu
gitta cac nghiém thirc thi nghiém duogc so sanh
bang phan tich phwong sai mot nhan t6 ANOVA
(One Way Anova).

3 KET QUA VA THAO LUAN
3.1 Thanh phén héa hoc vé diu tom

Bang 1: Thanh phin co béan cia vé diu tém thé
chin trang

Thanh phin Ham lugng
Protein tong s6 (%) 15,31+ 0,438
Am d6 (%) 74,78 + 0,249

Két qua khao sat nguyén liéu vo dau tom cho
thay, ham Iugng am d¢ 14 74,78% thap hon so véi
cac nghién cuu cia Gongalves va Ribeiro (2009),
Gunalan et al. (2013) véi két qua lan luot 1a 75,8%,
76,2%. Bén canh do, ham lugng protein trong vo
dAu tom cuia nghién ctru 1a 15,31% cao hon so véi
cic nghién ctu vé protein vo dau tom cua
Teerasuntonwat va Raksakuithai (1995); Salim
(2011); Brasileiro et al. (2012) twong Ung la
13,6%; 11,59%; 12,43%. Két qua cho thdy phu phé
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phim vo ddu t6m c6 ngudn protein ddi dao thich
hop lam nguyén liéu cho qua trinh thuy phén.

Ham luwgng protein va hoat tinh bromelain
v6 khom

Hoat tinh dg“}c hiéu cua dich trich vo khc’)m’ phan
g trén co chat casein 1a 10,68 (U.mg!). Két qua
nay cao hon so vdi nghién ciru cua Lai Thi Ngoc

Phdn B: Néng nghiép, Thity san va Cong nghé Sinh hoc: 45 (2016): 7-15

Ha (2009) va Nguyén Huynh Quang Diéu (2013)
lan luot 1a 4,236 (U.mg”) va 6,342 (U.mg), va
phu hop véi hoat tinh dac hiéu ctia mot s6 san
phim enzim thwong mai bromelain cua Sigma
Aldrich - USA (5 - 15 U.mg!). Nhu vdy, c6 thé
ung dung bromelain vé khém thuy phan protein vo
dau tom dé san xuit bot giau dam amin.

Bang 2: Ham lugng protein va hoat tinh téng bromelain vé khém

Protein tong

Mau (mg/mL)

Hoat tinh tong
(U/mL)

Hoat tinh dac hi¢u
(U.mg™)

Dich trich vo khom 1,340 + 0,060

14,31 + 1,458 10,68 + 1,553

3.1.1 Anh huong ,cﬁa hoat tinh ddc hiéu
bromelain vo khom den qua trinh thiyy phdn
protein vo dau tom

Pam amin dugc xac dinh trén co s& phan
tmg ctia nhém amin ddu mat véi  Ortho-
phthaldialdehyde. @ Bén canh  d6, Ortho-
phthaldialdehyde ciing duoc Gtng dung trong phan
Umg tao vong v6i ammonia (Kulla va Zuman,
2008). Két qua phén tich (Hinh 1) cho thy trong
giai doan dau, dam amin ting 1én rit nhanh & nong
do tir 0 dén 10 U.mg™! (dam amin tr 2,911 + 0,163
dén 4,381 £ 0,013 mgN/mL). Trong khi 46, & n@)ng
d6 enzyme tir 15 dén 30 U.mg"' thi ham luong dam
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amin c¢6 xu huéng giam dan tir 4,271 + 0,031
mgN/mL dén 3,630 £ 0,029 mgN/mL. Thong ké s6
liéu cho thay ham lwong dam amin & hai nghiém
thirc bd sung 15 va 10 U.mg™ 13 cao hon va khac
biét co y nghia théng ké so voi cac nghiém thirc
con lai va khac biét c6 y nghia thong ké so véi
nghiém thtrc d6i chimg khong bd sung enzim. Tuy
nhién, giita hai nghiém thirc ¢6 bd sung 10 va 15
Umg' thé hién sy khac biét khéng co y nghia
thong ké (p < 0,05). Piéu nay cho thiy khi nong do
enzim bromelain ting 1én thi van toc phan tng thity
phan ciing tang theo va dat vén tdc cuc dai &
nghiém thirc 10 U.mg™ va duy tri téc d6 phan tmg
cuc dai & nghiém thire 15 U.mg™.

bc c
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Hinh 1: Anh hwéng ciia hoat tinh dic hi¢u bromelain dén ham lrgng dam trong dich thily phan

], 76%,' Cqum amin = 2,33%

C qum ammoniac =

Cdc gid tri c6 cing ky t thé hién sw khdc biét khéng c6 y nghia thong ké (p<0,05) va la két qud trung binh ciia 3 lan Idp

lai

Khi néng d6 enzim thép thi ham luong dam
amin thap 14 do lugng co chat cao da kim ham hoat
dong cua enzim hodc enzim cé thé lién két véi
nhiéu co chét tao thanh phirc hop enzim - co chét
khong hoat dong (Phan Thi Tran Chau va Nguyén
Thi Ang, 2000). Khi ting nong d6 enzim dén mot

gia tri thich hop s€ xuc tac qua trinh thiy phén
protein du tom dién ra manh nhét, san phdm sinh
ra dat cuc dai. Nhung khi nong dd enzim qua cao,
san phim sinh ra c6 xu hudéng giam dan 1a do su
bdo hoa co chét lam cho san phdm sinh ra khong
tang tuyén tinh theo ndng d6 enzim.
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Két qua phan tich (Hinh 1) ciing cho thdy ham
lwong ammoniac sinh ra & nghiém thirc bé sung 15
U.mg™! bromelain (0,396 + 0,008) cao hon va khac
biét c6 ¥ nghia thdng ké so v6i nghiém thirc bd
sung 10 U.mg™! bromelain (0,35 + 0,000). Diéu nay
1a do nghiém thtrc bé sung 15 U.mg™! bromelain ¢
néng d6 duong cao s& tao ra nhiéu san pham
melanoidin, va két qua kém theo 1a ham lugng NH;
tang 1én nhiéu hon so v&i nghiém thirc chi bd sung
10 U.mg! bromelain.

Hinh 2: Anh huéng ciia ndng d9 bromelain dén
mau sac cia dich thiy phian

Két qua quan sat mau cua cdc nghiém thirc
(Hinh 2) cho thdy mau séc cua dich thuy phan gitra
cac nong d6 bromelain c6 su thay doi ro rét. Cu
thé, & nong do bromelain 0 U.mg !, khi khong c6
su hién dién cua dich trich bromelain tr vo khom
nhung dich thuy phan van c6 mau dé - nau.
Nguyén nhan 1a do enzim phenoloxidase (PO) hodc
polyphenoloxidase (PPO) c¢6 trong dau tom phan
(g véi cac axit min ty do 1am san pham sinh ra c6
sdc t6 mau nau (Whitaker, 1995; Montero et al.,
2001) hodc c6 su hién dién cua anion phosphate
trong dung dich dém phosphate ciia qua trinh thiy
phan lam ting sic t6 ndu trong phan ung Maillard
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(Bell, 1997a). Song song do, su tuong tac gilia
nhiét d6 v6i vo ddu tom d& dang hinh thanh sic t6
mau do do sy bién tinh cia carotenoprotein dan
dén phong thich nhém prosthetic (Teruhisa, 1972).
Bén canh do, hop chat malanoidin con dugc biét 1a
¢6 hoat tinh chng oxy héa va chat chéng ung thur
nhd kha ning loai bo nhitng gbc oxy tu do
(Aeschbacher, 1990).
3.1.2  Anh hudng ciia nhiét do dén qud trinh

thity phén protein vé dau tom

Két qua (Hinh 3) cho thiy ham lwong dam amin
giam nhe tir nhiét d6 phong, trung binh khoang 32
+ 2°C (nhiét d¢ dugc theo ddi & 3 mébc thoi gian 7
gio 30, 11 gio va 17 gio tai phong thi nghiém trong
lac bb tri thi nghiém) dén 35°C (tir 3,854 + 0,096
mgN/mL dén 3,804 £ 0,022 mgN/mL) nhung su
khéc biét & 3 nghiém thic nay khong c6 y nghia
thong ké. Nhung khi ting nhiét do 1én 40 va 45°C
thi qu4 trinh thtuy phan tang lén va ham luong dam
amin dat cuc dai 1an luot 1a 4,305 + 0,170 mgN/mL
va 4,472 £ 0,216 mgN/mL. Tuy nhién, sy khac biét
nay khong co y nghia théng ké. Piéu nay co thé
giai thich ring khi ting nhiét d6 dén mot gia tri
thich hop thi dong ning ciia enzim va co chit ting,
su chuyén dong va va cham dién ra nhiéu hon dan
dén cac phan tir chuyén dong nhanh hon (Reece et
al., 2011), do d6 phan ung x4y ra nhanh hon.
Nhung khi tang nhiét do quéa cao co thé s& pha v&
cac lién két trong phéan tir enzim, lam bién d6i tam
hoat dong dan dén enzim khong két hop dugc voi
co chét (Pham Thu Cuc, 1999) lam cho hoat dong
ctia enzim khong hiéu qua. Két qua nay ciing twong
tu v&i nghién ctru cua Mohapatra et al. (2013), ghi
nhéan hoat tinh cua bromelain vé6 khoém & nhiét do
45°C 14 cao nhét.

u Dam Ammoniac

@Bam Amin

Phéng 30 35

Nhiét d6 (°C)

40 45

Hinh 3: Anh hwéng ciia nhiét d9 dén ham lweng dam trong dich thily phan

Cde_zm ammoniac = 4, 97%,' CVdgm amin — 4, 15%.

Cdc gid tri c6 ciing ky t thé hién sw khac biét khéng c6 y nghia thong ké (p<0,05) va la két qud ciia trung binh 3 lan Idp

lai
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Hinh 4: Anh hwéng ciia nhiét do dén mau sic
ciia dich thiy phan
Khi nhiét d¢ cia phan Gng tang tir nhiét do
phong dén 35°C thi mau sic cia dich thiy phan
cha yéu 1a mau nau nhat. Nhung khi nhiét d¢ ting
1én dén 40°C va 45°C thi lic nay c6 sy xuat hién
mau nau sam (Hinh 4). Khi nhiét d0 cang cao thi
tbc do phan tmg gitra duong khir va cac nhom axit
amin cang tang (Martins, 2003; Billaud et al.,
2004), dong nghia 1a san pham sinh ra lam tang
manh sic t6 nau. Mat khac, Simpson et al. (1987)
dd bao céo rang hoat dong cia phenoloxidase &
tom thé chan tring (Penaeus setiferus) dat cuc dai
0 nhi¢t d6 45°C va giam xudng khi ting nhiét do
1én 50°C. Piéu nay dong nghia 14 tai nhiét d6 45°C
thi san phdm mau ndu cudi cing 1a su két hop mau
cua phan irng Mailard va phan ing oxy hoa phenol
cua enzim phenoloxidase.
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3.1.3 Anh huong cua thoi gian dén qud trinh
thuy phan protein vo dau tom

Két qua (Hinh 5) cho thdy, ham luong dam
amin thu dugc sau qua trinh thuy phan, tang 1én tu
0 dén 4 gio (tir 4,612 + 0,175 mgN/mL dén 5,021 +
0,060 mgN/mL), sau d6 giam dan tir 4 dén 16 gio
(tir 5,021 + 0,060 mgN/mL dén 3,728 + 0,101
mgN/mL). Trong khi do, gia tri dam ammoniac
tang 1én qua cac mdc thoi gian tir 0 dén 16 gio (tir
0,270 + 0,016 mgN/mL dén 0,690 = 0, 080
mgN/mL). Theo Nguyen Thanh Dat (1999), mot s6
vi sinh vat ua nhiét van c6 kha nang phat trién o
nhié¢t do 45°C va st dung nguon axit amin tu do
nhu ngudn chit dinh dudng trong qué trinh amon
héa. Vi vay, khi protein vo dau tom dugce u trong
thoi gian dai thi qua trinh chuyén hoéa axit amin
thanh ammoniac dién ra cang manh. Bén canh do,
ham lugng dam amin gitta hai nghiém thtc 0 gio
va 4 gio u 1a khac biét nhau c6 y nghia thong ké va
khéac biét co y nghia thong ké véi cac nghiém thirc
con lai. Didu nay duge giai thich 1a do ban than
trong mau co chit dau tom ban dau ludn co sin
mét ham lugng dam amin cung voi qué trinh ty
thity phan protein boi enzim noi tai trong dau tom
hoat dong khi mau co chét bi luu mot khoang thoi
gian bén ngoai diéu kién nhiét d6 phong trudc khi
enzim duoc b sung vao.

B Dam Ammoniac

@Dam Amin

0 4 8

Thoi gian (gid)

12 16

Hinh 5: Anh hwéng ciia thoi gian dén ham lwong dam trong dich thiy phan

8,92%,' Cqum amin = 5,26%

C Vdgm ammoniac =

Cdc gid tri c6 ciing ky tie thé hién sw khdc biét khéng c6 y nghia thong ké (p < 0,05) va la két qua ciia trung binh ciia 3

lan lap lai
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Hinh 6: Anh huéng ciia thoi gian dén mau sic
dich thiy phan vé dau tom

Bén canh sy anh hudng cua néng d0, nhiét do
dén mau sic cua dich thiy phéan protein vo dau tom
thi thoi gian ciing la mot trong nhitng nguyén nhén
dan dén su thay d6i mau sic san pham. Két qua
(Hinh 6) cho théy, thoi gian 0 cang lau thi cudng
d6 mau sic cua dich thity phan protein cang giam.
Theo @6, dich thiy phan tir mau nau tai thoi diém 0
gio va 4 gid chuyén sang mau nau rat nhat tai thoi
diém tir 8 dén 16 gid. Theo Nguyén Lan Diing va
Bui Thi Viét Ha (2009), kéo dai thoi gian thay
phén cang lau trong moi truong thudn loi cling
chinh 14 diéu kién dé cho vi sinh vat tang mat sb va
dé dang tiét nhidu protease chuyén héa axit amin
thanh ammoniac. Diéu nay dong nghia thoi gian u
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cang lau thi cuong d6 mau sic dich thuy phan co
xu huéng chuyén sang mau nau nhat dan dong thoi
ham lwong ammoniac ting 1én lan luot twong tmg
v6i két qua cua timg nghiém thire 14 0,270 + 0,016;
0,331 £ 0,035; 0,499 £ 0,016; 0,518 £ 0,014 va
0,690 + 0,080 mgN/mL. Bén canh d6, Godfrey va
Reichelt (1983) ciing cho rang khi enzim bromelain
phan tng & nhiét do téi da 1a 50°C va thoi gian
thity phan duoc chap nhan cho cac san pham cong
nghi¢p la it hon 4 gio.
3.1.4 Anh hudng cia pH dén qud trinh thiy

phdn protein vé dau tém

Két qua cho thdy ham lugng dam amin ting lén
tr moi truong c6 gida tri pH 4 (3,583 £ 0,198
mgN/mL) va dat cuc dai & moi truong pH 8 (4,679
£ 0,101 mgN/mL), sau d6 co sy giam nhe & diéu
kién pH 9 (4,593 + 0,101 mgN/mL) va pH 10
(4,412 £ 0,046 mgN/mL). Tuy nhién, su khac biét
gitta hai nghiém thuc pH 8 va pH 9 khoéng c6 y
nghia thong ké (p<0,05), nhung c6 su khac biét vé
ham lugng dam amin gitta hai nghiém thiac pH 8
va pH 10 (Hinh 7). Trong khi do, ham lugng dam
ammoniac sinh ra 1a thdp nhit (0,256 + 0,029
mgN/mL) & diéu kién dung dich dém phosphate
0,1M, pH 8 va khac biét c6 ¥ nghia thong ké so véi
cac nghiém thirc con lai.

a ab

bc

@ Dam Ammoniac

O BDam Amin

Hinh 7: Anh hwéng cia pH dén ham lwong dam trong dich thiy phan

Cde_zm ammoniac = 6, 04%,' CVdgm amin = 2,93%.

Cic gid tri c6 cing ky tw thé hién su khdc biét khong c6 y nghia thong ké (p<0,05) va la két qua ciia trung binh 3 lan lip

lai

Khi thay dbi gia tri pH moi trudong thiy phan
thi trang thai ion hoa cua phirc enzim - co chat b
anh huong dan dén viéc thay ddi van tdc phan tng
(Lé Thi Anh Thu, 2008). Nghién ctru cia Ketnawa
et al. (2011a) ciing ching minh rang trong moi
truong dém phosphate pH 8 thi hoat tinh cua
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bromelain vo khom dat cuc dai. Két qua nay ciing
phu hop véi nghién ctru cua Liang ef al. (1999) cho
rang khi bromelain tao phtc vdi polyphenol ¢
trong tra thi khoang pH thich hop cho hoat dong
cua enzim da thu hep lai trong khoang tir 6,8 - 9,0
xudng con 7,8.
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Hinh 8: Anh huéng ciia pH dén mau sic ciia
dich thuy phan

Nhin chung, mau séc cua dich thay phan dugc
tao ra boi két qua ctia phan tmg Maillard tir phan
ung gitra duong khir va axit amin khong chi bi anh
huong boi nbng d6 duong (tir ndng d6 enzim duoc
sir dung bd sung), nhiét do va thoi gian ma gia tri
pH moi truong con cho thdy mau sic ciia dich thuy
phan cling bi anh huong manh (Hinh 8). Khi moi
truong pH trong khoang tir 4 dén 6 thi dich thuy
phan c6 mau néu nhat. Nhung khi pH téng tur 7 dén
10, lac nay dich thiy phan chuyen dan sang mau
nau sam. Két qua nay phu hop v6i nhan dinh cua
Shen va Wu (2004) cho rang, khi méi truong pH
thdp thi tbc d6 phan ung gitra duong khir va axit
amin s& bi han ché va nguoc lai, moi truong pH
cang cao thi tbc do ciia phan ung Maillard cang
ting va san pham ting manh sic t0 nau
(melanoidins). Két qua nay phui hop véi nghién ciru
clia Ashoor va Zent (1984) cho rang, sy nau hoa toi
da cua phan ung Maillard ghi nhan dugc & gia tri
pH 10.

Két qua dién di protein (Hinh 9) cho thiy méau
nguyén liéu dau tom c6 3 loai polypeptides chi yéu
la 76,6 kDa, 55,4 kDa va 20 kDa. Ngoai ra, con c6
nhitng protein c6 khdi lwong phan tir trung binh
trong khoang 46,3 dén 30,1 kDa va nhiing protein
¢6 khéi lugng phén tir nho hon 21 kDa. Tir két qua
dién di mau thay phan (Hinh 10 va 11) cho thay,
san pham dich thay phan vo dau tom ¢ moi truong
pH 4 vin con xuit hién nhitng phan tir protein c6
trong lwong phan tir cao tir 79,43 kDa dén 58,88
kDa (Hinh 9), tuong tu dich thuy phan protein vo
dau tom ¢ pH 5 xuét hién 4 bang vé6i khéi luong
phan tir 79,43 kDa dén 32,35 kDa (Hinh 10). Tuy
nhién, mau sic ciia cac bing protein cta nghiém
thirc pH 5 nhat hon so véi pH 4. Diéu d6 cho thay
mot phan protein dd bi phan cit boi enzim
bromelain trong qua trinh thiy phan protein vo dau
tom & pH 5. Bén canh d6, dich thuy phan vo dau
tom tir pH 6 dén 10 (Hinh 10 va 11) hau nhu con
rat it cac protein c6 khdi lwong phén tir cao ma thay
vao d6 1a cac doan peptide c6 khdi lugng phan tir
dudi 14,4 kDa. Piéu nay ching t6 cic phan tir
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protein gan nhu duoc thiy phan thanh cic doan
peptide co khéi lwong phan tir thap, cho thiy qua
trinh thity phan vo dau tdm bang enzim bromelain
dat hiéu qua cao. Két qua nay ciing phu hop véi
nhén dinh cta Rao et al. (2000) va Bhaskar et al.
(2007), cho rang trong qua trinh 1én men chét thai
\ dau t6m, sy hoa tan protein tang manh khi ¢
ndng do pH cao. Khi ndng do pH cang tang thi qua
trinh phan cit protein vo dau tom cia enzim
bromelain vé khom cang manh.

116

43
33

184
144

Hinh 9: Pién di d dich protein vé diu tom

Hinh 10: Dién di d6 dich thuy phan protein vo
dau tom

Hinh 11: Pién di d ciia dich thiiy phéan protein
vo diu tom
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4 KET LUAN VA DE XUAT

Véi 10 U.mg! bromelain tir vé khom da thiy
phan trén 2 gram co chit vo dau tom & nhiét do
45°C bang mdi truong dém phosphate pH 8 trong 4
gio thi ham lugng dam amin sinh ra 1a 4,679
mgN/mL cung v6i ham lugng dam ammoniac sinh
ra thip nhat (0,256 + 0,029 mgN/mL). Két qua
phan tich dién di SDS - PAGE ciing cho thiy,
protein ciia diu tom di dugc thuy phan thanh
nhiing san pham, trong d6 phan 16n c6 khdi luong
phén tor nho hon 14,4 kDa.

Dé nghi tiép tuc nghién ciru anh hudng ciia mot
s6 ion kim loai dén hoat dong cua bromelain trong
qua trinh thuy phéan protein dau tom.
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