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(54) QUY TRINH SAN XUAT SAN PHAM PEPTIT THUY PHAN TU CUA LOT

(57) Sang ché dé cap dén quy trinh san xuit san pham peptit thiy phan tir cua 16t, trong d6
quy trinh nay bao gdm cac budc: a) xir Iy nguyén liéu; b) thuy phan protein cua cua 16t; ¢)
loc bo ba cua; d) thu cac phan doan peptit; va e) thu san pham peptit thuy phén tir cua 16t.
Quy trinh theo sang ché str dung hé enzym proteaza dé phan cit cdu tric té bao va protein
thanh cac phan doan peptit ¢ kich thudc thich hop dé c6 thé thu dugc protein trén mang
polyethersulfon c6 kich thude 16 100kDa, 30kDa, 10kDa, 5kDa, 3kDa, 1kDa. San pham
thu dugc & dang bot, mui thom, mau vang sang thich hgp dung lam thuc phém chtrc nang
dé chéng oxy hoa, giam thoai hoa khép. Bot cua 16t thuy phan chira khoang c6 tac dung bod
sung canxi va khoang vi lugng cho xuong tré em va chéng lodng xuong & ngudi trudng
thanh.
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Linh vue k§ thuit dwge dé cap

Sang ché thudc linh vuc cdng nghé sinh hoc va cong nghé thuc pham, cu
thé 13 sang ché dé cap dén quy trinh san xuét san pham peptit thiy phén tir cua
16t. San phdm thuay phén tlr cua 16t chira ham lwgng cao oligopeptit c6 hoat tinh
sinh hoc va c6 chira ham luwong khoang vi lugng cao thich hop str dung 1am thuc

phim chtc nang.
Tinh trang ky thuit ciia sang ché

Céc peptit hoat tinh sinh hoc 1in dAu tién duogc phét hién va phén 14p trong
céc loai sinh vat bién nhu 14 neurotoxin, peptit diéu tri bénh tim, peptit khang
virut va ngin ngira khéi u, cardiotoxin va peptit khang sinh. Phd hoat dong sinh
hoc rdng ctia cc peptit bién c6 tiém nang dinh dudng cao va cac gia tri duoc
phim thu hit sy cha ¥y ctia nganh c6ng nghiép dugc phim va dinh dudng, v4i hy
vong ring ching c6 thé duoc st dung trong diéu tri hodc phong ngira cic bénh
khac nhau. Trong nhiing nim gin day, nhitng nd luc nghién ciru da dugc danh
riéng cho linh vuc thuc phidm béo vé stic khoe. Thuc phdm phim béo vé stic
khoé 14 c4c thanh phan c6 ngudn gbc thuc phim (tim thAy tu nhién hodc tao ra
nh¢ enzym hodc nho 1én men), ngoai gié tri dinh dudng ching con anh hudng
sinh 1y trén co thé. Nhitng san phdm ndy dugc st dung nhim ngin ngua bénh
man tinh, tdng cuong hé théng mién dich, kiém so4t céc stress, kiém soét trong
lugng co thé, diéu chinh mic dudng huyét, cai thién chirc ndng nhén thirc, tri
hoén qua trinh 130 héa hogc ting tudi tho. Céc hoat chét sinh hoc peptit thuong
duoc két hop véo céc san phim dinh dudng. Chiing dugc chuyén déi thanh dang
hoat dong sau tiéu hoa, hép thu qua rudt va vin chuyén dén hé théng tuan hoan

dé sir dung nang luong sinh hoc da dang ctia chung.

Gén day, c6 hai san phim dugc phim c6 ngudn gbc tir peptit bién, zicotit

va brentuximab vedotin, 1a mét loai peptit bién tu nhién va dan xuit peptit, da
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duoc dua ra thi trudng. Ca hai san phdm déu duoc san xuét bing tdng hop hoa
hoc. Ziconotide (Prialt®), mot peptit dugc tim thiy trong 6c sén bién, 14 loai
peptit bién dau tién dugc FDA chép thuén trong ndm 2004 cho viéc st dung nhu
thubc giam dau. Sau do, trong ndm 2011, mot loai thudc c6 chira peptit bién
(Adcetris®) tir bién di dugc FDA chip thuan @& didu trj ung thu. Mot s hop
chit c6 ngudn gbc peptit bién khéc hién dang dugc danh gia trong cac giai doan
thir nghiém 14m sang khic nhau & Hoa Ky va Chau Au, plitidepsin va vedotin
glembatumumab, ding dé didu tri cic bénh ung thu khéc nhau. Véi su tién bd
clia viéc nghién ctru peptit bién hién nay, sy hop tic gifta cac nha didu tra co ban
va cong nghiép 14 rit quan trong dé dam bao tuong lai thanh cong cua céc peptit
bién nhu 13 c4c lidu phdp méi trong viée didu tri hodc phong ngtra cac bénh khéc
nhau.

Oligopeptit thuong c6 kich thude tir vai acid amin dén vai chuc acid amin
va hoat tinh sinh hoc thuong dugc quyét dinh badi kich thudc va trinh tu acid
amin clia peptit 6. Hsu va cong su da didu tra hoat tinh chéng ting sinh cia
peptit tir san phdm phu cta c4 Tuna Dark (Thunnus tonggol), va két qua cho
thdy phan doan peptit véi trong lugng phan i tir 390 dén 1400 Da c6 hoat tinh
chdng ting sinh 16n nhit. Kim va cong sy di sir dung mang siéu loc d& tach
protein thity phan ctia ¢4 Hoki (Johnius belengerii) cho thiy phan doan peptit c6
trong luong phan i tir 3 dén 5 kDa thé hién hoat tinh chéng oxy hoa cao nhét.
Hon thé nira, Wang va cong sy khi nghién ctu peptit chdng oxy héa chiét xuit
tir ca thu cho thiy ring peptit ¢6 trong luong phén tir dudi 3 kDa thé hién hoat
tinh loai bé gbc 1,1-diphenyl-2-picrylhydrazyl cao nhét.

Nhiéu nghién ctru gan day tap trung véo sang loc céc peptit cd hoat tinh
sinh hoc c6 ngudn gdc tu nhién tir sinh vét bién. Tuy nhién, ham luong cac
peptit tu nhién hoa tan trong sinh vat thudng thdp, trong khi ham lwong protein
trong co thé sinh vat bac cao lai rit cao. Vi vdy, viéc lwa chon ngudn nguyén
lidu chira céc peptit c6 hoat tinh ciing cin cha . Cua bin (Scylla sp.) thude ho
Portunidae, by Decapoda, 16p Crustacea, nganh Arthropoda ngay cang duoc

nudi trong véi quy mé 16n. Cua duge thu hoach & thoi ky 16t xac (cua 1gt), cung
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cap mot ngudn thyc phidm c6 ham lugng protein cao vuot trdi, chiém khoang
30% khéi luong kho, ngoai ra thanh phan acid amin da dugc cdng bd c6 chira
nhiéu acid amin thiét yéu nhu lysin, arginiﬂ, serin. Vi vay, viéc tao ra va phan
tach peptit c6 hoat tinh sinh hoc tlr protein img dung cong nghé enzym mang lai

gi4 tri cao cho nganh ché bién cua 16t.

Trong quy md cong nghiép, peptit cé hoat tinh sinh hoc hodc protein thiy
phan c6 thé duoc chiét xuit va phan 14p tir protein cta céc loai sinh vét bién
bing nhiéu phuong phép khéac nhau. Phuong phép chiét dung méi hitu co da
dugc st dung theo truyén théng, nhung d6 1a mot k¥ thuét tén thoi gian, ton
kém va khong than thién véi méi trudng. Ngay nay, cac k¥ thuat chiét xuét tt
hon nhu chiét xuét dich siéu t&i han (supercritical fluid extraction), chiét xuét
dung méi diéu ap, chiét xuét bing vi séng, chiét xuit bing siéu am, hd tro dién
truong. Sau quy trinh chiét, protein dugc thiy phén thanh céc peptit ¢ hoat tinh
sinh hoc. Ung dung enzym duoc ua thich hon trong cac nganh cong nghiép
dugc phdm va thuc phim @& tranh xt Iy héa hoc va vat ly va duy tri cac chic
ning va gi4 trj dinh dudng. Céc san phim thuy phan, peptit ¢6 hoat tinh, dugc
tach theo trong lugng phan tir khac nhau bang cach loc qua mang. Thong thuong
mdt mang siéu loc véi kich thuéc 16 theo trong lugng phan tir (MWCO) trén 20
kDa dugc str dung dé tach céc peptit khoi protein khong bi thity phan. Mang c6
16 (MWCO) khoéng tir 4 dén 8 kDa thich hop cho phan doan ctia cac peptit co
hoat tinh véi trong lugng phan tr mong mudn. Mang ¢6 MWCO thap khoang
0,2 kDa duogc str dung dé thu céc peptit. K§ thuat loc mang st dung mt mang
loc nano duoc st dung dé khir mudi, khir mui va khtt mau cho dung dich peptit.
Tuy nhién, van cin c6 giai phap c6 kha ning thity phan hiéu qua va thu hdi duge

cac oligopeptit mot cach hiéu qua va don gian.
Ban chit ky thuit ciia sang ché
Muc dich ctia sang ché nham giai quyét cac van d& néu trén, cy thé 1a sang

ché dé cap dén quy trinh san xuét san phim peptit thiy phén tir cua 16t, trong d6

quy trinh nay bao gém cac buéc:
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a) Xt ly nguyén liéu bang cich thu gom cua & giai doan 16t vo, rira sach
béng nudc va giém dé loai bd mudi, sau d6 dua 1én thiét bi chiéu vi song 2.450
MHz, cong suit 600W trong 3 phut dé bat hoat enzym ndi sinh thu dugc nguyén

liéu cua 10t;

b) thily phén protein ctia 16t bang céach nghién nhé nguyén liéu cua 16t, bd
sung hé enzym proteaza c6 hoat lyc khoang 2.000UI/g theo ty 1& 1/1000 (theo
trong lugng), nhiét d thiy phan 50°C, tbc d6 khudy 200 vong/phut trong 15 gio,
tiép d6 ting nhiét do 1én 80°C va khudy trong 10 phit nhim bét hoat enzym thu

dugc nguyén liéu cua 16t duge thity phan;

c) loc bé ba cua bing cich dua phan dich thiy phén vao may ly tdm, tién

hanh ly tdm dich thily phén & toc d 1500 vong/phit thu phén dich loc;

d) thu cac phan doan peptit bé‘mg cach chuyén phén dich loc vao thiét b loc
6 cac hé théng mang loc polyethersulfon c6 kich thuéc 15 1an lugt 14 100 kDa,
30 kDa, 10 kDa, 5kDa, 3kDa, 1kDa, tién hanh loc véi 4p suét loc ndm trong
khoéng tir 29,6 MPa dén 49,3 MPa (tir 3 dén 5 atm), thu hdi oligopeptit c6 céc

phén doan tuong tmg trén mang loc; va

e) thu san phdm peptit thity phéan tir cua 16t bang céch thu cac phan doan
oligopeptit va siy kho & nhiét d6 thdp hon 10°C thu dugc sin phim peptit thay

phén tir cua 16t dang bot mau vang séng.

Theo mét phwong 4n wu tién, trong d6 phan ba rin thu duge tir bude loc thd
con duge sy kho, nghién min d& ding l1am chit b sung canxi cho thirc dn chin
nuoi.

Theo mét phuong 4n wu tién, trong d6 sau budc loc tinh, phan dich con
dugc loai bé nuéce ¢ thu hdi khodng vi lugng va sdy kho & nhiét d6 dusi 10°C

& thu thanh phin gidu canxi.
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Mo ta van tat hinh vé

Hinh 1 14 so d6 quy trinh san xuét san phim peptit thily phén tir cua 16t.
M3 ta chi tiét sang ché

Sau day, sang ché duoc mo ta chi tiét véi nhitng phuong an wu tién va céc
vi du thuc hién cu thé, tuy nhién, cc phuong 4n va cic vi du thuc hién cu thé
nay chi nhdm 1am rd ban chét cta sang ché chit khong nhm muyc dich giéi han

pham vi cta sang che.

Sang ché d& cép dén quy trinh san xut san phdm peptit thiy phan tlr cua
16t, trong d6 quy trinh nay bao gdm cac bude: a) xit Iy nguyén liéu; b) thuy phan
protein clia cua 16t; c) loc bo ba cua; d) thu céc phan doan peptit; va e) thu san

phém peptit thity phén tir cua 16t.

Cua 16t theo sang ché chi cua duoc thu hoach & thdi ky 16t xéc, cua giai
doan ndy da dugc ching minh c6 cac ddc tinh cling nhu chua cic loai protein
khéc biét cung cép mot ngudn thuc phim c6 ham lugng protein cao vuot trdi,
ch1em khoang 30% khdi lugng khd. Ngoai céc thanh phin axit amin d& dugc
cong bd c6 chira nhidu axit amin thiét yéu nhu lysin, arginin, serin. Céc loai cua
néi chung déu c6 thé dugc sir dung 1am nguyén liéu, tuy nhién, t6t nhét 13 loai
cua bun (Scylla sp.) thudc ho Portunidae, by Decapoda, 16p Crustacea, nganh

Arthropoda vi chiing 13 mt loi ngdy cang dugc nudi trdng v&i quy mo 16n.

Trong budc xir Iy nguyén ligu, tién hanh bing cach thu gom cua & giai doan
16t vo. Sau khi rira sach bing nuéc va gidm d8 loai bé mudi, chuyén cua lén thiét
bi chiéu vi séng 2.450 MHz, cong sudt 600W trong 3 phit dé bét hoat enzym ndi

sinh thu dugc nguyén liéu cua 16t.

| Trong buéc thity phan protein cua 14t, tién hanh nghién nho nguyén liéu
cua 16t va bd sung hé enzym proteaza c6 hoat luc khoang 2.000Ul/g. Ty 1€
enzym bd sung theo trong lugng nguyén li¢u 1a 1/1000 (theo trong luong), Nhiét
do6 thay phéan la 50°C, tdc d khudy 200 vong/phut trong 15 gio. Tiép d6 ting
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nhiét do 1én 80°C va khudy trong 10 phut nhim bét hoat enzym thu dugc nguyén

liéu cua 16t dugc thiy phén.

Trong budc loc bd ba cua, tién hanh dua phan dich thity phan vao may ly
tam, tién hanh ly tam dich thiy phan & téc do 1500 vong/phut thu phan dich loc.

Phan b ba rén thu dugc tir budce loc tho nay con duge sdy kho, nghién min

d& diing 1am chat b sung canxi cho thirc &n chdn nu6i.

Trong budc thu céc phan doan peptit, tién hanh chuyén phan dich lgc vao
thiét bi loc c6 cac hé théng mang loc polyethersulfon c¢6 kich thude 15 14n luot 1a
100 kDa, 30 kDa, 10 kDa, 5kDa, 3kDa, 1kDa. Tién hanh loc v6i ap suét loc nam
trong khoang tir 29,6 MPa dén 49,3 MPa (tir 3 dén 5 atm), thu hdi oligopeptit c6

cac phan doan tuong Umg trén mang loc.

Trong budc thu san phim peptit thiy phén tir cua 10t, tién hanh thu céc
phan doan oligopeptit theo kich thuéc mang loc. Tién hanh siy kho & nhiét do
thip, tot nhét 13 & nhiét do thip hon 10°C thu dugc san phim peptit thity phéan tir
cua 16t dang bot mau vang sang. San phdm peptit thiy phan c6 mui dic trung
cla cua, thom nhe, c6 kha nang hoa tan tét trong nudc, trong do peptit kich

thude dudi 5 kDa chiém >70%; 30% con lai chira peptit 10 kDa, 30 kDa
Phan dich sau khi loc dugc loai bo nudce dé thu hodi khoang vi lugng va sdy
khé & nhiét d6 dudi 10°C dé thu thanh phén giau canxi.
Vi du thwe hién sang ché
Vi du 1: San xuét san phim peptit thily phén tir cua 19t
Can 20 kg cua dang & giai doan 16t, rira sach, bd yém va dua vao thiét bi

chidu vi séng véi tAn sb 2.450 MHz, cudng 40 600W trong thoi gian 3 phut.

Sau d6 nghién nhé nguyén liéu bang méay nghién truc vit.

San pham sau khi nghién duge dua vao thiét bi 1én men chuyén dung dung
tich 80 lit. BS sung thém 20 lit nude, bd sung 200 gram enzym bromelain (hoat
luc > 2.000 Ul/g), nang nhiét do tir tir 1én 50°C, khudy déu (200 vong/phut). Giit
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dn dinh nhiét d6 va khudy trong 15 gid. Sau d6, ting nhiét d6 1én 80°C trong
vong 10 phit nhim bét hoat enzym.

Sau 15 gid thay phan, hdn hop dugc loc bing may ly tdm tdc do 1500
vong/phit, thu dugc hdn hop dich thity phan loc thd chira peptit hoa tan.

Dich loc thd duge dua dan vao mét thing chira kin dung tich 20 lit chiu 4p
suét, st dung bom nén dua 4p suét 1én t6i 3 atm. Sau khi 4p sudt dat dén 3 atm,
tién hanh mé& van dua dich loc qua hé théng cic mang polyethersulfon dugc bd
tri lién tiép ¢ cac kich thude 18 14n luot 13 100 kDa, 30 kDa, 10 kDa, 5kDa,
3kDa, 1kDa.

Cac oligopeptit hoa tan bi gift lai trén mang theo kich thudc dugce thu hdi,
sdy kho & nhiét d6 thip (< 10°C), sir dung 1am thuc phdm b sung dinh dudng
¢6 tac dung ting cudng sinh luc, bdi bd co thé cho ngudi suy nhuoc.

San phdm bt peptit thity phan duge déng trong thi kin, bio quan & nhiét
d6 < 10°C.

San phdm bét peptit thiy phan thu dwge c6 mau vang sang, mui dic trung
cua dam thay phén. Hi¢u suét thu hdi dat >75%. Ham lugng céc chit chinh:
peptit kich thude < 5 kDa.

Vi du 2. San xuét san phdm peptit thily phén tir cua 16t

Can 50 kg cua 16t, rira sach, sau d6 dua vao thiét bi chiéu vi séng (2.450
MHz, 1500W) trong thoi gian 3 phut sau d6 dugc nghién nhé bang may nghién
truc vit.

San phdm sau khi nghién dugc dua vao thiét bi 1én men chuyén dung dung
tich 200 lit. B sung thém 50 lit nuéc, bd sung 500 gram enzym bromelain (hoat
luc > 2000 Ul/g), nang nhiét do tir tir 1én 50°C va gitt én dinh nhiét d6 va khay
déu trong 15 gio.

Sau khi thily phan, hdn hop duoc dua vao mdy ly tim, tbc d6 1500 vong/
phut.
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Dich loc thé dugc dua din vao mdt thung chira kin dung tich 20 lit chiu 4p
suét, st dung bom nén dua ap suét 1én téi 3 atm. Sau khi 4p suét dat dén 3 atm,
tién hanh mé van dua dich loc qua hé thdng cac mang polyethersulfone duoc b
tri lién tiép ¢ cac kich thuée 18 1an luot 13 100 kDa, 30 kDa, 10 kDa, 5kDa,
3kDa, 1kDa.

Céc oligopeptit hoa tan bi giit lai trén mang theo dinh ky dugc thu hdi, siy
kho & nhiét do thap (< 10°C), st dung lam thyc phim chirc ning.

San phim bdt peptit cua 1t thity phén dugc déng trong tai kin, bao quén &
nhiét do < 10°C.
San phim bét peptit thiy phan thu dugc c6 mau vang sang, mui dac trung

cua dam thiy phan. Hig¢u sudt thu hdi dat >75%.
Ham luong cac chit chinh: peptit kich thudc < 5 kDa.
Hiéu qua dat dwgce clia sang ché

Quy trinh san xut san phim san phim peptit thity phén tir cua 16t sir dung
hé enzym proteaza cho phép thu hoi dugc luong 16n oligosacarit c¢6 hoat tinh
sinh hoc d6i véi co thé, cac oligopeptit ndy da dugc chimg minh 6 céc hoat tinh
sinh hoc d6i véi co thé. Quy trinh theo séng ché cho phép thu hoi va giit duge
cac oligopeptit dic trung von ¢6 cta cua 16t thich hgp 1am thuc phim chirc niing

cho nguoi va dong vat.

Quy trinh theo sang ché cho phép cung cAp mot lugng 16n san phim chira
ham lugng cao peptit c6 hoat tinh sinh hoc du dé phuc vu c4c nghién ciru sdu vé
tac dung sinh hoc cua hop chét nay ciing nhu 1am thuc phim bao vé stic khoe b6

sung cho co thé.

Quy trinh theo sang ché sir dung enzym g dung trén dbi tugng cua 16t dé
thu nhan peptit c6 hoat tinh sinh hoc cao, khong str dung dung mdi va hoa chét
ddc hai, luong chét thai ra méi truong rat it. Vi vy, ddy 1a mot cong nghé xanh,

sach, than thién v&i moi trudng va c6 kha nang ap dung rong réi.
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YEU CAUBAO HQ

1. Quy trinh san xuét san phim peptit thily phéan tir cua 16t, trong d6 quy trinh

nay bao gom céc budc:

a) Xt 1y nguyén liéu bang cach thu gom cua & giai doan 16t vo, rira sach bing
nudc va gidm dé loai bé mudi, sau d6 dura 18n thiét bi chiéu vi séng 2.450 MHz,
cong suat 600W trong 3 phit dé bat hoat enzym ndi sinh thu dugc nguyén lidu

cua 10t;

b) thiy phén protein ctia 19t bing cich nghién nhé nguyén lidu cua 16t b6 sung
hé enzym proteaza c6 hoat luc khoang 2.000UI/g theo ty 1€ 1/1000 (theo trong
lwong), nhiét do thay phan 50°C, tbc d6 khudy 200 vong/phut trong 15 gid, tiép
d6 ting nhiét d6 1én 80°C va khudy trong 10 phut nham bét hoat enzym thu duoc

nguyén liéu cua 16t dugc thiy phén;

¢) loc bo bi cua bang cach dua phan dich thity phan vao méy ly tim, tién hanh ly
tam dich thiy phan & tbc d6 1500 vong/phut thu phan dich loc;

d) thu cac phan doan peptit bang cach chuyén phan dich loc vao thiét bj loc c6
céc hé thdng mang loc polyethersulfon c6 kich thuéc 15 14n luot 1 100 kDa, 30
kDa, 10 kDa, 5kDa, 3kDa, 1kDa, tién hanh loc véi ap suét loc nam trong khoang
tir 29,6 MPa dén 49,3 MPa (tir 3 dén 5 atm), thu hdi oligopeptit c6 cic phan

doan tuong Ung trén mang loc; va

e) thu san phdm peptit thity phan tir cua 16t bang cach thu cic phan doan
oligopeptit va sdy kho & nhiét d6 thap hon 10°C thu dugc san pham peptit thity

phén tr cua 1t dang bot mau vang sang.
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HINH 1
Nguyén liéu
Cua 10t
1: Loai mq(")i
2: X1t ly bang vi séng
\ 3: Nghién nho
Nguyén liéu da xtr ly
B sung nudc, enzym proteaza
Diéu chinh nhiét &6 pH, thich hgp
A
Hdn hop dich thiy phan
l/ Loc ly tdm 1.500 vong/ phut
Dich loc tho
Loc mang
v
Oligopeptit
Hoa tan
Séy lanh
Kiém tra
v chét luong .
Bot peptit thity phan >| Kich thude bang
SDS-PAGE | [ PO tinh sach
Béo quan
1: Tranh anh séng
2: Duéi 10°C
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