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Abstract

Bioactive peptides are short amino acid sequences involved in regulating key physiological processes,
including cellular signaling and metabolic functions. Despite their small size, these peptides demonstrate high
specificity and significant biological activity through receptor interactions. Silkworm pupae are a rich source
of proteins, lipids, carbohydrates, minerals, vitamins, and polyphenolic compounds, making them a promising
raw material for peptide extraction. However, effective extraction requires an initial pretreatment step to
enhance raw material preservation and facilitate lipid removal, which otherwise impairs protease activity
during enzymatic hydrolysis. In this study, lipase-assisted hydrolysis was employed to remove lipids from
silkworm pupae powder. Using lipase (CAS 9001-62-1), optimal conditions were established at 50°C, 1.5%
enzyme concentration, and 2 hours of reaction time. This pretreatment significantly improved protease
hydrolysis efficiency, resulting in a 44% increase in amino nitrogen yield compared to untreated samples.
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Nghién ciiu phuong phap tién xi Iy nguyén liéu nhong trong quy trinh tach chét peptide
cd hoat tinh sinh hoc tif nhéng tam

Vii Kim Thoa, Pinh Thi Thu L&, L& Thanh Hai Ha, Pao Thi Hong Van
Vien Cong nghé Sinh hoc va Cong nghé Thuc phcfm, Truong Pgi hoc Mo Ha N¢gi, Ha Néi, Viét Nam
Tém tit

Peptide sinh hoc 1a nhimg chudi acid amin tham gia vao céc qué trinh chuyén hoa sinh hoc trong co thé.
Nhiing peptide nay co thé hoat dong nhur cac tin hiéu sinh hoa, diéu chinh cac hoat dong té bao, hoéc giir cac
chtic nang sinh hoc quan trong khac ctia co thé séng. Cac peptide sinh hoc co thé 14 nhing phan tir ngan, nhung
chung c6 kha nang tac dong manh m& va c6 tinh chét dac biét giit vai tro twong tac vai cac thu thé hodc cac hé
thdng sinh hoc. Nhong tim rat giau protein, chit béo, dudng, ngoai ra con ¢ khoang chét, vitamin, hop chat
polyphenol va nhiéu chit dinh dudng khac. Dé tach chiét acid amin va peptid tir nhong tim dat hiéu qua cao
thi viéc tién xtr Iy nhong tam 1a bude dau kha quan trong. Hiéu qua tién xir Iy nguyén liéu nhong anh huong
16n dén diéu kién bao quan nguyén liéu, qua trinh phan tach loai bo chit béo trong nhong tam dé thu dugc hdn
hop peptide va acid amin trudce khi di vao giai doan tach chiét. Tién xir Iy nguyén liéu nhong chu yéu la quéa
trinh phén tach loai bo thanh phan chat béo trong nhong tim, tao diéu kién cho enzym protease hoat dong trong
cong doan tiép theo. Trong nghién ctru ndy, qué trinh tach chéat béo khoi nguyén liéu nhong st dung lipase dé
thuy phan lipid cho hiéu qua kha quan hon. Ché phdm Lipase (CAS 9001-62-1) duoc st dung dé loai cht béo
trong qua trinh tach chat béo khoi nguyén liéu bot nhong, diéu kién cho lipase hoat dong trong qua trinh nay &
nhiét d6 50°C, ty 1é enzym bo sung 1a 1,5% trong thoi gian 2 gio. Hiéu suét thity phan cta protease dbi voi

nguyén liéu nhong qua xir Iy bang enzym ting 44% so véi mau nguyén liéu chua qua xir 1y.

Tir khéa: Nhong tam, thity phén, peptide, lipase, acid amin.
1. PAT VAN PE

Nhong tdm chtta vitamin B1, B2 va vitamin E. Cac hoat chét quan trong, chéng han nhu chitin va
triacontanol ciing duge phéan lap tir 16p vo. Nhong chira khoang 26% dau va 75% protein. Chat béo chiém
khoang 30% tong trong lugng kho cua nhong, ham lugng acid oleic va linoleic trong chat béo tuwong tu nhu
trong m& dong vat. Protein ciia nhong tam duogc danh gia cao hon protein ciia dau nanh, ca hodc thit bo [1].
Protein nhong tam chira cac chudi acid amin thé hién nhidu hoat dong sinh hoc khac nhau, c6 thé giai phong
nhiing peptide sinh hoc nay bang qué trinh thuy phan protein nhdng tim voi enzyme protease. Mot vai nghién
clru gin day di ching minh cac peptide c6 ngudn gdc tir nhong tam, thu duoc qua qua trinh thuy phan bang
enzym, thé hién nhiéu hoat tinh sinh hoc ¢6 lgi cho strc khoe [2]. Ngoai ra, mot vai nghién ctru chi ra protein
nhong thu duoc bang phuong phap thily phan protein bang proteinase trung tinh, c6 kha ning trc ché qua trinh
téng hop cholesterol, ¢ tiém niang 1on trong viéc cai thién tinh trang ting cholesterol mau [3]. Peptide thuy
phan tir nhdng tdm c6 mot s chire nang khac, bao gém cai thién kha nang mién dich, hoat dong chéng khdi u,
chdng viém va chdng oxy hoa [4-6].

Phuong phép tach chiét protein nhong tam truyén thong bao gdm chiét bang kiém, sau do6 1a két tia acid.
Protein nhong sau khi két tia duoc xtr 1y bang phuong phap ly tim va thu nhan bang dong kho. Tuy nhién, bén
canh viéc can mot budce tiy dau tén nhiéu cong sirc, phuong phép truyén thong nay con tiéu ton mot luong 16n
acid va kiém din dén 6 nhidm mai trudng. Hon nita, trong khi serine va lysine bi phan hily béi qué trinh hoa
tan bang kiém, mot s6 acid amin bi chuyén doi sang dang khé hip thu do qua trinh két tia. Qua trinh thity phan
bang acid ciing d?ln dén sy phén hity tryptophan, thudng tao ra mui dc biét. Phuong phap truyén thong nay c6
han ché 16n bao gdm 6 nhiém khé 16n, cic phan ung dién ra kho kiém soat, giam cam giac an toan va ngon
miéng, tao ra mot vai san phim phu khong mong muén va cudi cing 1a quy trinh san xuét c6 tiém 4n gay nguy
hai. Vi vay, viéc phat trién mot quy trinh méi c6 hi€u qua cao hon va than thién v4i moi truong dé chiét xuét
protein nhong tam 1a rat can thiét [7].

Mot mbi quan tim 16n lién quan dén cac ngudn protein mai, bao gdm nhong tam, 1 kha ning gay di ing
thuc phim cua chung [8]. Trong nhitng nam gan ddy, mot s6 lwong 16n cac trudng hop phan Gng di Gmg véi
nhong tim d3 dugc béo céo [9], bao gdm di (g nghiém trong va tham chi 1a séc phan vé [10]. Do do, di tng
v6i nhong tim hién 1a chi dé ctia nhiéu nghién ctru trén toan thé gidi. Hién nay, nhiéu nghién ciru d béo céo
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anh huong ciia qua trinh thiy phan bang enzym 1én kha nang gay di tng protein. Vi du, nghién ctru da chimg
minh rang kha ning gay di img ctia mot so loai giap xac da giam khi xir 1y bang protease [11]. Trong mot
nghién ctru khic, qua trinh tiéu hoa proteinase c6 thé lam giam hiéu quéa kha ning lién két globulin mién dich
E (IgE) cua tropomyosin tir ca tdm va cua [12].

Véi nhitng wu diém vuot trdi, thu nhan peptide sinh hoc bang viéc tng dung enzym va vi sinh vat dang
ngdy cang tré thanh xu thé. Trong phuong phap nay, peptide dugc tach chiét tir nguyén liéu thong qua hoat
d6ng chuyén héa ctia enzym va qua trinh 1én men vi sinh vat. Tién xir Iy nhong tim chu yéu gdm hai giai doan:
(1) Sy & nhiét do phu hop, muc dich tao bot nguyén lidu thich hop cho giai doan thiy phan bang enzym sau,
ddng thoi voi nguyén lidu bot co d6 am thap viée bao quéan tré nén dé hang hon; (2) Tach chit béo: Ham lugng
chét béo ctia nhong tam kho 13 25 dén 32% va c6 11 loai acid béo, trong d6 ham luong acid a-linolenic tuong
d6i cao [13]. Cac nghién ctru vé hydrolysis ghi nhan rang chat béo va cac chit khang enzym (nhur trypsin
inhibitors) c6 thé can trg sy tiép xtc giita enzym va protein, 1am giam hiéu suét thiy phan [14]. Do d6, ham
luong chét béo trong nhong tam 16n c6 thé 1a yéu té giy can tré hoat dong thuy phan ciia enzym protease, vi
vay loai chat béo 1a budc hd trg can thiét trong quy trinh thiy phén protein nhdng thu nhan peptide c6 hoat tinh
mong mudn. Sir dung hé enzym lipase dé loai lipid trong budc dau xir 1y nguyén liéu nhong, gitip nang cao
hiéu qua hoat dong thily phén cua protease tao cac peptide sinh hoc va acid amin.

Cong nghé thiy phan bang enzyme da duoc ing dung rong rii trong nhiéu linh vyc, dic bién 1a ché bién
thue phdm va da thanh cong trong viéc thay ddi cac dic tinh dinh dudng, chirc ning sinh hoc ciia protein thuc
pham, bao gdm ca viéc giam cac hop chit gay di tmg [15]. Qua trinh sir dung enzyme lam giam kha ning gay
di ing bang cach phan huy protein thanh cic manh/peptide hodc acid amin nho va thudng khong pha hiy gia
tri dinh dudng ciia ngudn protein trong diéu kién 6n hoa. Ché pham lipase dugc nghién ctru tim ra cac diéu
kién ti thich dé tach chiét va loai chat béo khoi nguyén liéu nhong tim, ting hiéu qua xtc tac va thiy phan
protein nhong bang protease thu nhan peptid sinh hoc va cac amino acid.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Nguyén liéu

Nhong tam Bombyx mori L.

Lipase 30.000U (Trung Qudc): thiy phan chat béo trong nhdng tim gitp ting hiéu qua tach chiét chat béo
khéi nguyén li¢u.

Bromelain 2400 GDU (An D9): thily phan protein nhong tam thanh amino acid va cac peptide sinh hoc.
2.2. Phwong phap nghién ciru
2.2.1. Phuwong phdp bé tri thi nghiém

Dé nghién ciru anh hudng cua cac yéu td t6i qua trinh tién xtr Iy nguyén lidu nhong tim, thi nghiém dugc
b tri gdm cac budce sau:

Bude 1: Sdy nhong tam. Tir nhong tim tuoi, tién hanh siy/nghién/sdy & nhiét do, thoi gian phu hop dé thu
bot nhong tam c6 dd am thich hop lam nguyén liéu cho giai doan tiép theo.

Bude 2: Tach/loai chat béo. Thuy phan bot nhong tim nguyén liéu bang enzym lipase, gitip ting hiéu qua
tach chat béo khoi nguyén liéu, tao diéu kién thuan lgi cho qua trinh tich chiét peptide sinh hoc bang enzym
protease.

Bude 3: Thiy phan protein nhong tim. Dich bot nhong tim sau khi loai bo thanh phan chat béo, tiép tuc
dugc thiy phan bang enzym Bromelain, qué trinh ndy gitip protein nhong dugc phan cit thanh cac peptide
ngén co hoat tinh sinh hoc va cic amino acid c6 gia tri dinh dudng cao. Nito 14 nguyén t6 dic trung trong ciu
tric cta peptide, ham luong nito ty 1¢ thuan véi peptide va acid amin. Do d6, ham lugng amin tong trong dich
thity phan duoc xac dinh dé danh gia hiéu qua ctia qua trinh tich béo dén kha nang tach chiét peptide sinh hoc
tir nhong tim bang enzym.

2.2.2. Phuong phdp nghién ciru anh hudng ciia mot s6 yéu té dén qud trinh say nhong tam

Trong budrc 1, ching t6i nghién ciru dnh hudng cia nhiét d¢ siy va thoi gian siy dén do am cua bot nguyén

liéu nhong tim. Thi nghiém tién hanh nhu sau:

Nghién ciru anh hieong ciia nhiét do sdy dén do am cia bot nguyén liéu:
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Nhong tam tuoi sau khi 1am sach tién hanh siy theo 2 giai doan: (1) Sdy nhong & cac mdc nhiét do tir 40 -
70°C, budc nhay 10°C trong thoi gian 4 gid; (2) Xay nho nhong sdy va tiép tuc siy thém 4 gio & cing nhiét do.
Tién hanh xac dinh d6 4m bot nguyén liéu sau siy, thu bot nhong tim va bao quan [15].

Nghién ciru anh hieong ciia thoi gian sdy dén d¢ am ciia bot nguyén liéu:

Nhong tam tuoi sau khi 1am sach tién hanh sy theo 2 giai doan: (1) Siy nhong nhiét do thich hop da lwa
chon ¢ nghién ctru trén trong thoi gian 4 gid; (2) Xay nho nhong siy va tiép tuc sdy thém cac khoang thoi gian
1a Oh, 1h, 2h, 3h, 4h gid ¢ cung nhiét do. Tién hanh xé4c dinh d6 4m bot nguyén li¢u sau séy, thu bot nhong va
bao quan [16].

2.2.3. Phuwong phdp nghién ciru dnh hwéng ciia cdc yéu t6 dén qud trinh tach chdt béo trong bot nhong tam
bang enzym lipase

Trong bude 2, ching toi nghién ctru anh hudng ciia nhiét do, thoi gian, ty 1¢ enzym bd sung dén qua trinh
tach chit béo tir bot nguyén liéu nhong tam bang enzym lipase. Cac thi nghiém dugc bd tri nhu sau:

Nghién ciru anh hieong ciia nhiét do dén ham luong chat béo tach chiét tir bt nguyén liéu:

Can 10g bot nhong tim, hoa vao nude theo ty 18 1:10 (w/v), pH dugc diéu chinh dén pH 8.0 bang NaOH
1 M. Duy tri dich bt nhong tim & 40°C trong 30 phut sau d6 chinh lai pH vé& 8,0, néu can. BS sung enzym
lipase (1% w/v), thuc hién phan tmg thity phan & cac mébc nhiét do 30°C, 40°C, 50°C, 60°C trong 2h, duy tri
khudy nhe trong sudt qua trinh. Sau phan mg, dich thiy phan dugc ly tim véi toc do 5000 vong/phut & nhiét
d6 thuong, thoi gian ly tim 10 phat. Ding pipet hodc phéu chiét tach 16p chit béo trén bé mat va xac dinh khbi
lwong chét béo thu dugc.

Nghién ciru anh hirong ciia thoi gian dén ham lwong chdt béo tach chiét tir bot nguyén liéu:

Tién hanh thiy phan 10 g bot nhong tam bang lipase (1% w/v) & 40°C trong 3 h, duy tri khudy nhe trong
sudt qua trinh thiy phan. Sau mdi 30 phit, tién hanh ly tim miu ¢ toc d6 5000 vong/phiit & nhiét do thudng,
thoi gian ly tim 10 phat. Dung pipet hodc phéu chiét tach 16p chat béo trén bé mit va xac dinh khdi luong chat
béo thu duoc.

Nghién ciru anh hieong ciia ty 1¢ lipase bé sung dén ham lwong chdt béo tach chiét tir bot nguyén liéu:

Tién hanh thuy phan bot nhong tim bang lipase v6i ty 16 enzym bd sung ting dan 0,5 - 2,5% (v/v), & 40°C
trong 2 h, duy tri khudy nhe trong sudt qua trinh thily phan. Sau phan tng, tién hanh ly tim mau & tc d6 5000
vong/phut & nhiét do thuong, thoi gian ly tim 10 phit. Dung pipet hodc phéu chiét tach 16p cht béo trén bé
mat va xac dinh khéi lugng chét béo thu dugc.

2.2.4. Phirong phdp thity phin nhéng tam bang protease

Hoa 10 g bot nhong tim vao nudc theo ty 1& 1:10 (w/v), bd sung protease v&i ty 18 1%, giit trong bé 6n
nhiét 50°C trong 4h, khuéy lién tuc trong subt qua trinh gia nhiét. Sau 4h, tién hanh ly tdm lanh, tde do 5000
vong/phut trong 10 phit, loai bo 16p cin, thu dich chira hdn hgp acid amin va peptide. Xac dinh ham luong
amin tong trong dich thay phan bang phwong phap chuan d6 formol [17]. So sanh ham lwgng amin tong thu
dugc trong dich thity phan da tach chét béo bang enzym lipase véi dich chua tach chéit béo dé danh hiéu qua
clia viée xir 1y tach béo bang enzym ddi voi qua trinh thiy phan protein nhong tam.

2.2.5. Phurong phdp thong ké xir 1y s6 liéu

Cac s6 ligu tho thu dugc duge xir Iy bang phan mém thong ké SPSS 16.0. Gia trj dugc trinh bay dudi dang
trung binh =+ sai s6 chuan, mdi gia tri trung binh dugc tinh tir toi thiéu 3 1an lap lai doc 1ap. So sanh hai gié tri
trung binh dugc thuc hién bang kiém dinh T-test véi mirc y nghia o = 0,05.

3. KET QUA VA BAN LUAN
3.1. Anh huéng cia nhiét d§ va thoi gian siy dén dé Am cia bot nguyén liéu
3.1.1. Anh hwong cua nhiét do Sciy dén @ dm cia bét nguyén liéu

Qué trinh sdy nguyén liéu anh huong khéng nho dén hiéu qua trich ly, tach chiét peptide tir nhong tam. Do
4m qua thip hodc qua cao dan dén viéc tach chit béo trong nhong kém hiéu qua. Déi véi nguyén liéu thong
thuong, khi bao quan thuong siy dén d6 4m dudi 10%, dé tranh 4m mbc gay nhiém ban va hong nguyén liéu.
Nhiét d¢ say 1a mot trong nhiing tac nhan quan trong trong qua trinh sdy nguyén lidu, tién hanh thyc hién qua
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trinh séy nhong theo 2 giai doan & cac mbc nhiét d6 khac nhau, mdi giai doan séy kéo dai 4 gio. Két qua do
am cua nguyén li¢u & cac nhiét do s?iy khac nhau dugc trinh bay trong Bang 1.

Bdng 1. D6 am cua nguyén liéu ¢ cdac nhiét do say khdac nhau

Nhiét do Do 4m nguyén liéu sau siy (%)
40°C 25,58 £ 0,082
50°C 14,29 + 0,04
60°C 6,72 +0,07¢
70°C 2,59+0,014
P <0,001

Ghi chii: S6 liéu duwgc trinh bay du6i s6 trung binh + dg léch chudn. Cdc chit cdi khéc nhau trong cung mot cot biéu thi
sw khac biét c6 y nghia thong ké (p < 0,05). Cac gid tri trén ciing mgt cot cé mii la cdc chit cdi giong nhau thi khdc biét
Két qua phan tich ANOVA cho thay gia tri ¢0 4m c6 y nghia thong ké giita cac mirc nhiét ¢ khac nhau (p
< 0,001), T Bang 1, & nhiét d6 40°C va 50°C d6 am con khé cao khong thich hop dé bao quan va chat béo tir
nhong. Theo thoi gian, @6 4m nguyén liéu giam dan, & mbc 60°C d6 4m giam xudng dudi 10%. Khi siy ¢ nhiét
d6 70°C 1am cho do 4m nguyén li€u chi con 2,58%. Tuy nhién, & nhiét d6 nay nhdng bi gion va kho rat kho dé
thuc hién budc tiép theo. Do d6, lua chon nhiét do thich hop cho qua trinh siy 1a 60°C.
3.1.2. Anh hwéng cua thoi gian sdy dén dé am ciia bét nguyén liéu
Nhong sau khi sdy 1an 1 & nhiét d6 60°C trong 4 h, tién hanh xay nho va tiép tuc sdy 1an 2 v&i cac khoang
thoi gian 12 0 — 4 h ¢ cung nhiét d6 60°C. Sau 2 h siy bot nhong & 60°C, d6 4m ciia nguyén lidu giam xudng
8,6% va do am giam it khi tiép tuc siy & nhiét do nay. Diéu nay kha d& hiéu boi trong nhong thi thanh phan
chét béo chiém ty 1& kha 16n, kho c6 thé tiép tuc giam d6 4m xudng thdp hon nita khi kéo dai thoi gian.

Bing 2. PG am ciia nguyén liéu theo thoi gian sdy

Thoi gian siy (gio) Do 4m nguyén liéu sau siy (%)
0 18,53 £ 0,332
1 12,53 £ 0,15°
2 8,60 + 0,06
3 7,17+£0,11¢
4 6,38 +0,13¢
p <0,001

Ghi chii: S6 liéu dugc trinh bay du6i s6 trung binh + dg Iéch chudn. Cdc chit cdi khéc nhau trong cing mot cot biéu thi
su khac biét c6 y nghia thong ké (p < 0,05). Cac gid tri trén cung mot cot cé mil la cdc chit cdi giong nhau thi khdc biét
Tir Bang 2 két qua khao sat do am nguyén lidu khi thyc hién sdy voi cac mdc thoi gian, nhém nghién ciru
lya chon phuong 4n sy gém hai giai doan:
(1) Sdy nhong & nhiét 6 60°C trong 4 gid;
(2) Xay nhé nhong sdy va tiép tuc sdy trong 2 gi® & cing nhiét do.
D6 4m bot nhong sau sdy dat 8 - 10%. P 4m nay phu hop cho viée bao quan nguyén liéu va qua trinh thay
phan bang enzym sau nay.
3.2. Céc yéu t6 anh hwéng dén hiéu qua tach chit béo tir bot nguyén liéu nhdng tim bing lipase
Qua trinh tién xtr Iy nguyén liéu nhong chu yéu 1a qué trinh tach chit béo khoi bot nhong tim, gitip cho
enzym protease hoat dong hiéu qua hon trong cong doan thiy phan sau nay. Qua trinh tach chit béo khoi
nguyén liéu nhong thudng sir dung phuong phép gia nhiét hodc enzym lipase. Thuc té, st dung lipase dé thuy
phan chat béo trong qué trinh tach béo thuong cho hi¢u qua hon do kha nang thiy phan chon loc lipid ma
khong anh hudng dén cac thanh phan khac trong bot nhong tim. Ngoai ra, nhiét do cao d& pha hiy cac thanh
phan dinh dudng trong bot nhong tim nhu protein, acid amin, vitamin va lam gidm chét lugng tong thé ciia san
pham.
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3.2.1. Anh hwéng cia nhiét dé dén ham liwong chdt béo tach chiét tir bot nguyén liéu

Tién hanh thuy phan bot nhong tam bang lipase & cac mbe nhiét do 30°C, 40°C, 50°C, 60°C trong 2 h, duy
tri khudy nhe trong sudt qua trinh. Két thuc phan tng, thu chit béo bang phéu chiét va xac dinh khéi luong thu
duoc.

Két qua & Hinh 1 cho thdy, khéi luong chit béo thu dwgc dat mirc cao nhét & 50°C (dat 74%). Khi nhiét do
tang dén 60°C, luong chét béo thu duge giam ro rét. Nhiét 4o cao l1am giam hoat tinh ctia enzym, kha nang xuc
tac ctia lipase giam dan va enzym c6 thé bit dau bi bién tinh [18].

80
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3
2 50
S 40
Q
e 30
g
=2 20
g 10
as
0
30 40 50 60

Nhiét do (°C)

Hinh 1. Ham luong chdt béo thu dwoc & cdc méc nhiét do khac nhau
3.2.2. Anh huwéng cua thoi gian dén ham heong chat béo tach chiét tir bot nguyén liéu
Thoi gian 12 mot trong nhiing yéu té anh hl{:()'ng lf'yn dép hoat tinh ctia enzyme. Viéc xac dinh thoi gian phan
ung phu hop cho enzyme lipaserlé Vc:) cung can thict. Tién hénh khao sat ¢ nhiét gé 40°C trong khoang thoi
gian 180 phut, cir moi 30 phut lay mau phén tich ham lugng chat béo thu dugc, ket qua dugc trinh bay trong
Hinh 2.
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Hinh 2. Anh hwong cia thoi gian dén ham heong chat béo tach chiét
Biéu do Hinh 2 cho thiy, ham lugng chét béo thu dugc c6 su thay ddi theo thoi gian phan g cia enzym
lipase. Trong 30 phut dau cua phan tng, ham lugng chét béo thu duoc chi dat 20% (w/w). Trong lugng chét
béo tang dang ké trong 120 phiit dau (ham lugng chét béo thu duge dat 73,6%). Khi kéo dai thoi gian 1én 180
phit, ham lugng chét béo gan nhu khong thay déi. Thoi gian khudy dai, san pham trong dich thuy phan ting
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cao c6 thé can tré trung tim hoat dong ciia enzyme, din dén co chat lipid kho tiép xtc voi trung tam hoat dong
clia enzyme 1am qua trinh nhii hoa ctia mau bi anh huéng va lam giam lugng chit béo tach duoc [19].
3.2.3. Anh huéng cia ty 1é enzyme bé sung dén ham lwong chat béo tach chiét tir bt nguyén liéu

Trong phan ung thiy phéan cua lipase, chat béo trong nhong tam dong vai tro 1 co chat bi phan giai boi
enzyme lipase - xtc tac phan ng thuy phan giup qua trinh tach chat béo nhong dat hiéu qua cao hon. Tién
hanh danh gia anh hudng cua bd sung enzym theo ty 1é enzym véi lugng enzyme ting dan tir 0,5 dén 2,5%,
v6i budc nhay 0,5, thu duoc két qua ¢ Hinh 3.
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Hinh 3. Anh huong cia ty 1é enzym b sung khdc nhau dén ham lwong chdt béo tach chiét
Ham lugng chit béo tach duoc ting dan khi ting luong enzyme lipase bd sung tir 0,5% - 2%. Trong lugng
chét béo dat mirc cao nhét 13 2,08 g khi ty 1& enzym bd sung 2%. Didu nay khé d& hiéu, boi trong mot gii han
co chit nhat dinh, ham lugng enzym bd sung ty 1 thuan vai tbe do phan tng. Tuy nhién, ham luong chat béo
thu duoc & mdc enzym 1,5% va enzym 2% gan nhu tuong duong, do d6, dé tiét kiém, ty 1& enzyme thich hop
dé bd sung cho qua trinh tach chit béo khoi nguyén liéu 1a 1,5%.

Hinh 4. Hinh anh dich thu dwoc sau khi ly tam dé tach chdt béo véi cdc 1y 1¢ enzyme khdc nhau

Trong phan ting enzym, kha ning xuc tac ctia enzym bi tic dong boi nhiéu yéu té bao gom ty 1¢ giita enzym
va co chat. Trong giéi han ndng d6 nhét dinh, khi ndng do co chat tang thi tc d6 phan tng ting dan theo ty 16.
O ndng dd co chit thap, nhidu phan tir enzyme c6 trung tim hoat dong chua lién két v&i co chat nén khi ting
néng dd co chat s& lam tdng toc do phéan Gng. Tuy nhién, khi nf“)ng dd co chat dat dén mot gidi han nhat dinh,
cac trung tdm hoat dong ctia enzym hau hét da lién két voi co chét lam dan dén s6 lugng enzyme tro nén gidi
han. Didu nay ciing 1y giai vi sao hiéu suat tich chét béo chi dao dong nhe, thim chi giam nhe khi tiép tyc ting
thé tich enzyme bd sung tur 1,5 - 2,5%.
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3.3. Panh gia hiéu qua thity phin protein nhdng sau xir Iy nguyén liéu bang enzym lipase

Bo6t nhong tam sau khi séy duoc hoa tan trong nude cat & muc 10% (w/v) va do pH dugc diéu chinh dén
pH 8,0 bang NaOH IM. Dung dich nay duogc duy tri & 50°C trong 30 phut. Enzyme lipase duoc bd sung vao
v6i ty 18 1,5%, giit & nhiét do 50°C trong 2 h. Tién hanh ly tim lanh 5000 vong/phut trong 20 phut & nhiét do
10°C. Dich sau khi tach bo 16p chat béo phia trén tién hanh bd sung enzym protease dé thuc hién qué trinh thiy
phan protein nhong. Ham lugng amin tong trong dich thity phan duoc xac dinh bang formaldehyde (Bang 3).

Bing 3. Ham lwong amin tong trong dich thity phdn protein nhéng tam

Nguyén liéu nhong Ham lwong amin tong (mg/mL)
Khoéng tach chét béo 15,67 £0,15°
Tach chét béo bang xir 1y lipase 22,60 + 0,40

P <0,001

Ghi chii: 86 liéu dwoc trinh bay dudi $0 trung binh + d¢ léch chuan. Céc chir cdi khdc nhau trong ciing mét ¢ét biéu
thi su khdc biét co v nghia thong ké ¢ mirc p < 0,05
Hiéu suit thuy phan cua protease ddi véi nguyén liéu nhong qua xtr 1y bang enzym lipase ting rd rét so vi

nguyén li¢u chua duoc loai chit béo. Ham lurong amin téng thu nhan tang 44% (so vai khi dung bot nhong tam
chua tach chit béo). Ngoai ra, lugng chat béo tach tir nhong khi sir dung enzym lipase kha dong nhét, diéu kién
phan mg nhe nhang gitp bao toan hoat tinh sinh hoc cia lipid nhong, c6 thé tan dung lam nguyén ligu tach
chiét lipid sir dung trong thuc pham [20].
4. KET LUAN

Sau qua trinh nghién ciru, chung t6i da lya chon duoc phuwong phap tién xir Iy nguyén liéu thich hop cho
quy trinh tach chiét peptide sinh hoc tir nhong tim. Nhiét do thich hop cho qua trinh sdy nhong tim 1a 60°C,
giai doan 1 sy trong 4 gio, giai doan 2 sdy trong 2 gid. D6 4m bot nguyén liéu sau say dat 8 - 10%, d6 4m nay
phtt hop cho viée bao quan va cac bude xir Iy bang enzym sau nay. Trong cong doan tach chét béo, nhiét do
thich hop dé lipase hoat dong 14 50°C trong 2 gid, ty 1¢ lipase bo sung 13 1,5%. O didu kién nay, ty 1& chét béo
tach duoc dat trén 70%, dich nhong tdm sau tach béo dé dang bi thuy phan bdi protease ma khong bi han ché
boi ham luong chat béo ban dau.
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