LOI CAM ON

Trong sudt qua trinh hoc tip va nghién ctru dé tai, ching t6i da tim hiéu va tiép
thu duoc rat nhiéu kién thirc bo ich. Két qua d6 c¢6 dugc 1a nho su chi bao, hudng
dan, gitip d& tan tinh cta qui thiy c6 va cic ban. Chung t6i xin bay to long biét on

chan thanh dén:

Th.S L& Thi Thu Hwong d3 truc tiép chi bao tan tinh, hudéng dan va giup 43,

tao diéu kién thuén loi trong subt qua trinh nghién ctru.

Cac thiy, c¢6 Truong Pai Hoc Lac Hong va Khoa CNSH — Méi Truong di
giang day, truyén dat kién thirc, gop y dong vién ching t6i trong sudt qua trinh hoc

tap.

Cac ban sinh vién trong l6p 06SH da giup do, gop y, dong vién chung toi

trong sudt qua trinh hoc tip ciing nhu thyc hién dé tai nay.

B0, me, anh chi em trong gia dinh di luon dong vién, khuyén khich va tao

diéu kién t6t nhat trong qua trinh hoc tap.

Chung t61 xin chan thanh cam on sau sac dén tac ca moi nguoi va gui 101 chic

suc khoe, thanh cong trong cong viéc va cudc song!

Xin chdn thanh cam on.
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MO PAU

Thuy san 13 mot trong nhitng nganh kinh t& quan trong nhit cua nudc ta,
Viét Nam c6 duong bd bién dai hon 3200 km. Cung voi su phat trién manh mé cia
nganh nudi trong va ché bién thiy san xuit khau ¢ nude ta, mot lugng 16n cac phé
phu pham bj thai ra nhu dau, da, xuong...luong phé phy pham nay chua duogc xir 1y
thich hop din dén 6 nhidm méi truong va gy lang phi. Trong khi cac phé pham Ay
chinh 1a nguyén liéu cho nhiéu nganh san xuat khac. Theo huéng nay, chat thai thay
san c6 thé dugc dung dé 1am phan bon, ché bién thirc 4n gia suc, lam bao bi sinh
hoc, 1am méi trudng nudi cly téng hop cac ché pham sinh hoc, 13 ngudn nguyén
liéu dé tach chiét cac chit can thiét cho nganh cong nghé thuc phém, duoc phém,

my pham,...

Hién nay collagen dugc coi nhu 1la mot loai dugc li¢u quy dé kéo dai tuoi
thanh xuan cho con nguoi. Viéc nghién ctru va san xuat collagen c6 nhi€u y nghia

d61 voi nganh san xuat thuc pham, dugc pham va my pham, ...

+ Trong nganh thuc pham: collagen duoc Gmg dung dé lam vo bao xtc xich,

keo, va cac ing dung cua n6 dudi dang gelatin.

+ Trong y hoc: collagen dugc ing dung trong viéc ché tao da nhan tao dé

diéu tri vét bong, ing dung trong phau thuat chinh hinh, 1am v6 boc thudc, ...

+ Trong my pham: collagen co6 vai tro chong nhan, gitt cho da mém va sang,
hon nita collagen con 1a nguyén liéu d€ san xuat cac san pham nhu: mat na, kem

dudng da, dau goi, ...

Viéc nghién ctru img dung collagen vao my pham di tién hanh vao nim 1930
boi nguoi Puc; thoi ki d6, nguoi ta tach chiét collagen chii yéu tir da va xuong cia
trau, bo, lon. Tuy nhién, dén ndm 1990 bat ddu mot hudng chuyén bién mai: bit dau
“tach chiét collagen tir da c4”, phat minh nay cia cac nha khoa hoc thudc Vién Hoa
hoc Gdansk (Ba Lan) di gay tiéng vang manh mé trén toan cau. Trong nhitng nim
gan day nhiéu qudc gia nhu: My, Phap, Dtrc, Ba Lan, Nhat Ban, Han Quéc di dau

tu hang triéu dola vao nghién ctru thu nhéan collagen dé 1am nguyén liéu san xuat da



nhan tao, chi tu tiéu, thudc md diéu tri bong va cac san phém lam dep nhu mat na,
kem dudng da, dau dudng toc, ...

Nhén thdy nhu ciu rat 16n vé collagen ¢ trén Thé Gi6i ciing nhu & Viét
Nam trong nhitng nim gan ddy, thém vao d6 ngudn nguyén liéu da va xuwong ca dé
san xudt collagen ¢ nudc ta kha doi dao, 6n dinh, gia ré va co tiém nang phat trién
nén chang t6i chon dé tai “Tdch chiét collagen tir da cd tra bing phwong phdp
hod sinh” v&i mong mudn gop phan nang cao hiéu qua kinh té cho cac ngu dan va
nha san xuét ca; dong thoi cling gop phan vao viée giam thiéu 6 nhiém méi trudng.

* Muc tiéu:

- X4y dyung dugc quy trinh san xudt collagen tir da c4 tra bang enzyme pepsin

két hop véi acid acetic.
- Thu duoc collagen thod & dang dich chiét.
* Phwong phap nghién ciru:

Téng hop tai liéu.

- Phuong phéap phan tich vat ly.
- Phuong phap phan tich hoa 1y.
- Phuong phap cam quan.
- Phuong phéap phan tich dinh lugng.
* Noi dung nghién ctru:
- Thu thap tai li¢u, tim hiéu vé ciu tao, tinh chét, 1oi ich caa collagen.
- Phén tich nguyén liéu (da c4 tra) va san pham collagen thé : xac dinh d6 am, tro,
lipid, ham lugng collagen.
- Xu ly da c4 va chiét collagen tir da c4 tra :

= Xir Iy da ca bang NaOH.
= Xir ly da ca bang H,0,.



= Chiét collagen bang acid acetic.
= Chiét collagen bang enzyme pepsin két hop véi acid acetic.

* San pham ciia dé tai : Collagen ¢ dang tho.



CHUONG 1
CO SOLY THUYET CUA DE TAI

1 Gi6i thiéu tong quan vé ca tra va tinh hinh phat trién ca tra & Viét Nam:
1.1 Téng quan vé cé tra & Viét Nam [12], [13]:
- Phan loai:

C4 tra (theo tir dién tiéng Viét, Nha xuét ban Khoa hoc X4 hoi, 1977) 1a loai

ca nude ngot, khong vay, giéng ca tré nhung khong nganh.
Ca tra thuoc b ca nheo Silurformes.
Gidng cé tra dau Pangasianodon.
Loai ca tra Pangasianodon hypophthalmus (Sauvage 1878).
Ho Pangasiidae theo IT IS c6 3 chi:

- Chi Sinopangasius (1 loai).

- Chi Helicophagus (3 loai).

- Chi Pangasius (27 loai).
- Piic diém sinh hoc:

C4 tra 1a ca da tron (khong Véy), than dai, lung xam den, bung hoi bac,
miéng rong, c6 hai d6i rau dai. Ca tra sdng chu yéu trong nude ngot, cd thé sdng
duoc ¢ vung nudc hoi lg (néng do mubi 7- 10%,, c6 thé chiu dung duoc nudc phen
v6i pH>5, dé chét & nhiét 6 thap dudi 15°C, nhung chiu ndng t&i 39°C. Ca tra cd
s6 lwong hong cau trong méau nhiéu hon cac loai khac. C4 c¢6 co quan hd hip phu va
con c6 thé ho hdp bang bong khi va da nén chiu dung duoc méi trudng nude thiéu
oxy hoa tan. Tiéu hao oxy va ngudng oxy cua ca tra thap hon 3 lan so vdi ca mé

tréng.

- Piic diém sinh truéng:



C4 tra ¢ toc d6 ting truong tuong dbi nhanh, lac nho cé ting nhanh vé chiéu
dai. C4 wong trong ao sau 2 thang dat chiéu dai 10-12cm (14-15gam). Tir khoang
2,5kg tré di murc ting trong lugng nhanh hon so véi ting chiéu dai co thé. Ca tra
trong tu nhién c6 thé sdng trén 20 nim. Trong ao nudi, ca bd me cho d¢ dat téi 25kg
& ca 10 nam tudi. Nudi trong ao mot nam ca dat 1-1,5kg/con (ndm dau tién), nhiing
nam vé sau cé tdng trong nhanh hon, c6 khi dat t61 5-6kg/ndm tuy thugc vao moi
truong séng va su cung cap thirc an ciing nhu loai thirc in ¢6 ham lugng dam nhiéu
hay it. D6 béo Fulton cua ca ting dan theo trong lugng va nhanh nhit ¢ nhitng nim
dau, ca duc thuong co do béo cao hon ca cai va do béo thudng giam di khi vao mua

sinh san.
- Pac dieém sinh sén:

Tubi thanh thuc cta ca duc 1a 2 tudi va ca cai 1a 3 tudi, trong lugng cé thanh
thuc lan dau tir 2,5-3 kg. Trong tu nhién chi gip cé thanh thyc trén song & dia phan
ciia Campuchia va Thai Lan. Ngay tir naim 1966, Thai Lan bat c4 tra thanh thuc
(séng trong dAm Bung Borapet) va kich thich sinh san nhan tao thanh cong. Sau d6
ho nghién ctru nudi vo ca tra trong ao. Pén nam 1972 Thai Lan cong bd qui trinh

sinh san nhén tao ca tra véi phuong phap nudi vd ca bd me thanh thuc trong ao dat.

C4 tra khong c6 co quan sinh duc phu (sinh duc tht cdp). O thoi ky thanh
thuc, tuyén sinh duc & ca duc phat trién 16n goi la buéng tinh, & cé cai goi la buéng
tring. Tuyén sinh dyc cta cé tra bit dau phan biét duoc duc cai tir giai doan II tuy
mau sic chua khac nhau nhiéu. Céc giai doan sau, budng trimg ting vé kich thudc,
hat trimg mau vang, tinh tring c6 mau héng chuyén din sang mau tring sira. Hé sd
thanh thuc cua cé tra khao sat dugc trong tu nhién tir 1,76-12,94 (c4 cai) va tur 0,83-
2,1 (ca duc) & ca danh bat ty nhién trén séng c& tir 8-11kg (Nguyén Vin Trong,
1989). Trong ao nudi vo, hé s6 thanh thuc ca tra c6 thé dat t&i 19,5%.

Mua vu thanh thuc cua ca trong tu nhién béat dau tir thang 5-6 duong lich, ca
c6 tap tinh di cu dé ty nhién trén nhiing khic song c6 diéu kién sinh thai phu hop

thuoc dia phan Campuchia va Thai Lan, khong dé ty nhién & phan song cia Viét



Nam. Ca d¢ tring dinh vao gia thé thuong la ré cua loai cdy song ven song

Gimenila asiatica, sau 24 gio thi trimg nd thanh ca bdt va tréi vé ha ngudn.

Trong sinh san nhén tao, ta ¢6 thé nudi thanh thuc sém va cho dé sém hon
trong ty nhién (tir thang 3 dwong lich hang nim), c4 tra c6 thé tai phat duc 1-3 lan

trong 1 nam.

S6 luong tring dém duoc trong budng trimg ciia ¢ goi 1a stre sinh san tuyét
dbi. Strc sinh san tuyét ddi cua ca tra tir 200000 dén vai tridu tring. Strc sinh san
tuong ddi c6 thé t6i 135000 trimg/kg ca cai. Kich thude cua tring ca tra twong ddi
nho va cé tinh dinh. Trémg sip dé c6 dudng kinh trung binh ¢& Imm. Sau khi dé ra

va hit nuéc dudng kinh trimg khi truong nude ¢ thé téi 1,5-1,6mm.
- Piic diém dinh duéng:

C4 tra khi hét nodn hoan thi thich an mdi tuoi séng, vi vay chung an thit lan
nhau ngay trong bé 4p va chung van tiép tuc an nhau néu ca wong khong duoc cho
an dy du, tham chi ca v6t trén song van thdy ching dn nhau trong day vot ca bot.
Ngoai ra khi khao sat ca bot v6t trén song, con thiy trong da day cta ching ¢ rat
nhiéu phan co thé va mit c4 con cac loai c4 khac. Da day cta ca phinh to hinh chi
U va co gidn duoc, rudt ca tra ngan, khong gap khuc 1én nhau ma dinh vao mang
treo rudt ngay dudi bong khi va tuyén sinh duc. Da day to va rudt ngan 1a dic diém
clia ca thién vé n thit. Ngay khi vira hét nodn hoan c4 thé hién 13 tinh an thit va an
13n nhau, do d6 dé tranh hao hut do an nhau trong bé ap can nhanh chéng chuyén ca
ra a0 wong. Trong qué trinh wong nudi thanh c4 gidng trong ao, chung an céc loai
phu du dong vat co6 kich thudc vira ¢d miéng ctua chiing va cac thirc an nhan tao.
Khi c4 16n thé hién tinh in rong, 3n day va an tap thién vé dong vat nhung dé
chuyén d6i loai thtrc an. Trong diéu kién thiéu thirc dn, ca c6 thé sir dung cac loai
thire dn bat budt khac nhu mun, bd hitu co, thirc n c6 ngudn gbe dong vat. Trong
ao nudi ca tra ¢cd kha nang thich nghi voi nhiéu loai thtrc an khac nhu cam, rau,

dong vat day.

1.2 Tinh hinh phat trién c4 tra & Viét Nam [12], [13]:



Ca thudc ho Pangassidae (ho cé tra) véi tén Viét co nhitng loai sau:
o  Helicophagus waandersii — C4 tra chudt.
e Pangasius gigas — Cé tra dau.
e Pangasius kunyit — C4 tra ban.
e  Pangasius hypophthalmus — C4 tra nudi.
e  Pangasius micronema — Ca tra.
e Pangasius larnaudii — C4 vo dém.
e Pangasius sanitwongsei — Ca vd cd.
e Pangasius bocourti — C4 xac bung (cé basa).
e  Pangasius macronema — Ca Xac soc.
e Pangasius pleurotaenia — Ca xac bau.
e  Pangasius conchophilus — Ca hu.
e Pangasius polyuranodon — Cé dua.

e Pangasius krempfy — Ca bong lau.

Trong s6 13 loai ndy, co hai loai ca di duoc ghi vao sach dé Viét Nam. Loai
ca vO cd (Pangasius sanitwongsei) duogc ghi tén trong sach d6 tir nam 1996. Loai ca
tra dau (Pangasius gigas) c6 tén trong sach do tir nim 2002. Ngoai ra c6 mot s6 loai
da tro thanh ca nudi, vai loai duge nudi véi tim voc qui mo.

DPong bang séng Ciru Long von c6 truyén théng nudi ca tra tir 1au doi. Ca tra
duoc nudi phd bién trong ao, dang quang, bii bdi va nudi 16ng bé trén cac con song

16n thudc tinh An Giang, Pong Thap.

Hién nay c4 tra da duoc nudi & hau hét cac tinh trong ving. Nhitng nim gan
day, viéc nudi loai ca nay phat trién manh nham phuyc vu tiéu thu ndi dia va cung
cp nguyén liéu cho ché bién xuit khau. Pic biét tir khi chung ta hoan toan chu
dong vé giéng nhan tao thi nghé nudi cang 6n dinh va co nhitng budc phat trién
vuot bac. Thé nhung do phét trién mot cach tu phat nén khing hoang thira cé

nguyén li€u, ca ngudi nuodi lan doanh nghi€p ché bién xuat khau déu gap kho khan.



Pén thang 6 dau nam 2008 nghé nudi ca tra & Pong Bang Song Ctru Long déu ting

ca vé di¢n tich, san lugng va nang suat binh quan/ha.

Dién tich mit nude cé tra hién khoang gan 6000 ha. Viéc nudi thuong pham
tham canh cho ning suit rat cao, ca tra nudi trong ao dat téi 200-300tin/ha, ca tra
nudi trong be cod thé dat to1 100-159kg/m3 be. Pac biét, nang suit ca biét mot s6 ao
dat g?ln 1000 tin/ha/ndm. Do san luong ca thit tang dot bién, trong khi hoat dong
xuit khau khé khin do gia ban thip, canh tranh chao hang khong lanh manh, bi
khach hang ép gia nén xay ra tinh trang khung hoang thura trong mot thang qua.
Luong ca qua lira trong dan 1én dén con s trim ngan tan. Hau qua nay 13 khé tranh
khoi.

2 Thanh phén héa hoc caa ca [1]:

Thanh phén hoa hoc cua ca g@)m: nudc, protein, lipid, mudi vo co, vitamin ...
Céac thanh phan nay khac nhau rat nhiéu, thay ddi phu thudc vao gidng, loai, gidi
tinh, diéu kién sinh séng...Ngoai ra, cac yéu t6 nhu thanh phan thirc an, méi truong
song, kich ¢& ca va cac dic tinh di truyén cling anh huong dén thanh phan hoa hoc,

dac bi¢t 1a ¢ ca nudi. Cac yéu to nay cé thé kiém soat dugce trong chung muc nao do.

Céac thanh phan co ban cua ca va dong vat c6 vi co thé chia thanh nhiing

nhém co6 cung tinh chat.

Bang 1.1 Thanh phin dinh dudng ciia ¢4 tra thanh phim.

Thanh phan dinh dudng trén 100g thanh pham in duoc

Téng niang | Chatdam | Tong  lugng | Chét béo chua bdo | Cholesterol Natri
lurqng cung () chat béo (g) hoa (c6 DHA, (%) (mg)
cap (calori) EPA) (g)

124.52 23.42 3.42 1.78 0.025 70.6




Bang 1.2 Cac thanh phén co ban (tinh theo % ciin ban wét) ciia ¢4 va thit bo.

Thanh phan Ca (phi 18) Thit nac bo
Téi thiéu | Thong thuong Téi da
Protein 6 16 -21 28 20
Lipid 0,1 0,2-25 67 3
Carbohydrate - <0,5 - 1
Tro 0,4 12-1,5 1,5 1
Nuéde 28 66 - 81 96 75

Su khac nhau vé thanh phan hoa hoc cua ¢ va su bién doi cua ching c6 anh

huong dén mui vi va gia tri dinh dudng cua san pham, viéc bao quan tuoi nguyén

liéu va qui trinh ché bién.

Bang 1.3 Thanh phian héa hoc ciia ca (%).

Thanh phan chi tiéu Nudc Protein Lipid Mudi v6 co
Thit ca 48 -85,1 | 10,3-244| 0,1-54 0,5-5,6
Trung ca 60 - 70 20-30 1-11 1-2
Gan ca 40 - 75 8-18 3-5 0,5-1,5
Da ca 60 - 70 7-15 5-10 1-3




3 Tim hiéu vé collagen [ 9], [10], [11]:

3.1 Collagen la gi?

Collagen 14 protein chinh cta co thé ngudi, chiém khoang 25%. Collagen 1a
thanh phan chinh cta cac mé lién két, c6 kha ning dan hdi va chiu luc rt cao, 14 thanh
phan chinh cta gan, ddy ching, sun, méng tay, xwong va ring trong co thé. 70% céu
tric cua da 13 collagen, chung phin bo cha yéu & 16p ha bi cua da, chiém 3/4 trong

luong kho cua da.

3.2 Thanh phén ciu tao va ciu tric cia collagen [8]:

. glycine
Hydroxyproline

i ".P‘

. . Proline

4—== Alanine

e hydroxyproline

= Proline

Hinh 1.1 Céu tritc Collagen.

Collagen 1a mdt loai protein nhung 1a mot loai rat ddc biét. CAu tric cta nd
duoc tao thanh tir nhitng amino acid voi su sap xép dang sg¢1, mat khac né duogc biét
nhu 13 protein ctng hinh soi. Nhitng soi ndy 13 nhimg chudi phan tir dai, chtra dén
19 loai amino acid. Thanh phan amino acid quan trong ctia nhitng soi nay gom co:
prolin, glicin va hydroxyprolin va hydroxysilizin. Hai hop chét cubi thi khéng tim

thdy trong bat ki loai protein nao khac.

3.2.1 Cdu tao cua collagen:
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Thanh phan protein chi yéu cua da, xuong, vy va bong bong ca twong tu
nhu collagen cia dong vat di dugc nghién ctu rong rii. That vy, nd gém co
hydroxyproline va hydroxylysine, c6 cau triic soi co dang xoan nhin thdy bang kinh
hién vi dién tir (Borasky, 1950; Schmitt, Gross va Highberger, 1955; Damodaran,
Sivaraman & Dhavalikar, 1956) va c6 cac dac diém khéac nhau theo mé hinh nhiéu

xa tia X voi goe rong va hep (Bear, 1956).

Cac phan tich amino acid cua cac loai collagen c4d dugc thuc hi¢n bdi
Beveridge & Lucas (1944), chu yéu bang phuong phap phan tich trong lugng d6i
v6i thach chiét tir bong bong ca tuyét (Urophycis); boi Block, Horwith va Bolling
(1949) ddi voi vay cé trich (Clupea) va boi Neuman (1949), ngudi da dung cac ky
thuat thir nghiém vi sinh d6i vi da c4 bon va gellatin chiét tir viy c4. Nhitng nghién
ctru gan day vé thanh phan chit keo tach tir vy ca map (Carcharinus melanopterus)
bdi Damodaran va cong su (1956) bang sic ki resin di khang dinh két qua cua
phuong phap nhidu xa tia X goc rong (Astbury, 1938) bang cach dic cac protein

khong binh thuong nay véi nhom collagen.

Sy quan tdm vé collagen c4 gan day duoc khuyén khich nhd nhiing cong
nhan vé sy on dinh ciu trac nho bé ciia chiing so véi cac collagen ciia dong vat co
va (biéu hién ¢ ving nhiét d6 dan hoi thdp), lién quan dén ham luong
hydroxyproline thip (Gustavson, 1953). Hydrogen & chudi bén trong ciia xuong
giita cac nhom hydroxyl ctia hydroxyproline va nhém carbonyl ctia xuwong cot séng
déu & dang co ban nay, dugc xem nhu mdt dic trung co ban quan trong cho cAu tric
collagen (Gustason, 1955). Gia thiét ndy dd dugc ap dung tir khi chua c6 nhiing
bang chimg, nhitng thong tin lién quan dén cdu trac cua collagen ¢ ca hai dang, d6
1a nhidu xa tia X (Ramachndran, 1956) va k¥ thuat kinh hién vi dién tr (Reed,
Wood va Keech, 1956). Mot bang tom tit vé cac nghién ctr gan diy vé mé lién két

cua cé dugc thyc hién b1 Hamoir (1955).

Nhitng nghién ctru hién tai cung cap thong tin vé thanh phan cua collagen tur
mot vai mau ti€u biéu cua mdt vai loai ¢4 thudc ba nhém cé sau: ca nham, ca vay tia

va ca soc (Young, 1950; Trewavas, White, Marshall & Tucker, 1955).
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Céac phuong phép nghién ctru déu dua trén nhimg nghién ctru ban dau vé cac
collagen dong vat (Eastoe, 1956) dé so sanh su khac biét nho vé thanh phan

collagen tao ra.

Thanh phan acid amin cua collagen rat dac biét so vdi cac protein khac:

Glycine chiém khoang 35%, prolin chiém 12% tong sé gbc acid amin trong phén tir.

Collagen con chtra hai acid amin it gdp trong cac protein khac, do la
hydroxiprolin va hydroxilizin. Pon vi cdu trac cua collagen 1a tropocollagen bao
gém 3 mach polypeptid bén vao nhau thanh mot day cap siéu xodn. Chiéu cao mbi
gbc trén truc siéu xodn 12 2,9A°, 1 vong xo0dn ¢6 3,3 gbc acid amin.mach polypeptid
trong ddy cap ndi véi nhau bang céac lién két hydro. Lién két hydro duoc tao thanh
gitta nhom NH cua gbc glycin trén mot mach polypeptid v6i nhém CO trong lién

két peptid & trén mach polypeptid khéc.

Cac phan tir tropocollagen & cac diy ké nhau xép 1éch nhau % phén tr tao
thanh cac van ngang trén soi collagen. Trén cung mot day, gilta phan tu

tropocollagen ¢6 mot khdp dai 400A°.

Ham luong cia collagen & co thit ca thip hon ¢ dong vat c6 v, thuong
khoang 1-10% tong lugng protein va 0,2-2,2% trong luong cia co thit. Chiém
khoang 3% & cé xuong va khoang 10% & ca sun (so voi 17% trong céc loai dong
vat co vu ).

Cau trac phan tir collagen: collagen 1a loai protein don c6 ham luong 16n
nhét & dong vat. Po manh va tinh toan ven cua tat ca cac mo lién két bao gém
xuong va mach mau phu thudc vao sy c6 mat cua soi co collagen. Chinh vi vay, cAu
truc sap xép dang khdi phan tir ciia collagen cing véi soi co di duoc tim kiém tich
cuc trén 60 nam nay. Cau tric cta collagen khong chi c6 kiéu xoan bo ba, ma bao
gdm ca cac dang cdu tric c¢6 chira acid amin va hinh thé 3 mit xich peptid don tir

dau dén cudi dang khoi collagen don va cau tric sgi co collagen.

Gan day, nguoi ta xac dinh dugc cau tric cua phan tir collagen chinh xac vt

dung dich 5-10A°. Vi cAu tric nay dugc phat hién trong moi trudng tu nhién, chinh
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xac la mo bao, nguoi ta da xac dinh duogc trinh tu sap x€p phan tir cua soi to don va

gidi thich rd cau trac cua vi sgi collagen.

Collagen 1a mot loai protein twong d6i don gian gdm c6 3 chudi amino acid
riéng biét xodn lai v6i nhau gidng nhu mét soi day thirng. Mdi soi collagen gdm co

hang nghin cau truc amino acid, chu yéu goém cé glycin va prolin.

Pon vi cau trac cua no 1a tropocollagen bao gom 3 mach polypeptid bén vao
nhau thanh mot day cap si€u xodn (vi moéi mach don c6 cau triic xoan, chi€u cao cua
X A < A A M \ \ 0 A \ < \ A .
mo1 goc xodn trén truc si€u xoan nay la 2,9A", mdt vong xoan la 3,3 goc amino
acid). Ba chuoi polypeptide trong “day cap” ndéi véi nhau bang cac lién két

hydrogen. (P4 Quy Hai va ctv).

Dau tién 3 soi cua collagen nay xodn lai theo kiéu xodn ¢ xung quanh mot
so1 hinh thanh nén mot bd ba. Sau d6 ba cua nhitng bd nay bét lai vo1 nhau va X04n
xung quanh mdi bo ba dé hinh thanh mot soi siéu cap. Mdi soi ndy ciing lién két véi
nhau dé tién lai gﬁn nhau bﬁng cac lién két ngang. Su két hop nay dugc goi la mot
collagen siéu xoan. Cau tric 3 chiéu phtic tap ndy quyét dinh chirc ning sinh hoc

cua collagen. (Colway Australia, nd).

Cau trtc hinh thai cua protein ¢ cad dé bi bién doi do mdi truong vat i thay
doi. Vige xur 1y vo1 nong d6 mudi cao hodc xur Iy bang nhiét ¢ thé dan dén sy bién

tinh, sau d6 ciu tréic protein bi thay d6i khong hdi phuc dugc.

Protein mé lién két & da c4, bong bong ca, vach co khac nhau. Twong tu nhu
so1 collagen trong dong vat c6 vi, cac sg¢i collagen & cadc mod cé cling tao nén cAu
truc mang ludi mong véi mic d§ phic tap khac nhau. Tuy nhién collagen cua ca
kém bén nhiét hon nhiéu, it co cac lién hét chéo hon va nhay cam hon collagen &

dong vat c6 mau ndng va co xuong song.
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Bang 1.4 So sanh thanh phén amino acid ctia phan tir protein c6

khoi lrong 10 000 PVC

Collagen | Casein Albumin | Wool
Glycine 363 30 19 87
Alanine 107 43 35 46
Valine 29 54 28 40
Leucine 28 60 32 86
Isoleucine 15 49 25 -
Serine 32 60 36 95
Threonine 19 41 16 54
Cystine - 2 1 49
Methionine 5 17 16 5
Aspartic acid | 47 63 32 54
Glutamic acid | 77 153 52 96
Lysine 31 61 20 19
Hydroxylysine | 7 - - -
Arginine 49 25 15 60
Histidine 5 19 7 7
Phenylanine 15 28 21 23
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* 0

L)

Tyrosine 5 45 9 26

Trytophan - 8 3 9

Proline 131 65 14 83

Hydroproline | 107 - - -

3.2.2 Tinh chdt ciia colagen [3], [4], [5], [6:
Tinh chit vat ly:
Collagen 1a mot protein khong tan trong nudc, nhung c6 kha nang gian no
nhe. Ti 1€ gidn nd c6 gidi han co gidn khoang 7% cho sgi udt va 5% cho soi kho.

O 60°C dudi tac dong cua acid hay kiém hodc mudi, collagen 4m dot ngdt, phdng
1én, co rat khoang 1/3 hay 1/4 chiéu dai ctia né. Va néu tiép tuc dun collagen s& tiép
tuc thily phan thanh gelatin.
Tinh chét héa hoc:
Collagen 1a chat duy nhat c6 thé chuyén thanh gelatin khi dun s6i v&i nude
noéng, d6 1a két qua cia sy md vong xodn 3 soi kém theo sy pha v lién két hydro.
gelatone va gelatose 1a san pham phan gidi gelatin. Ty 1¢ giita gelatin, gelatone va

gelatose dugc quyét dinh boi nhiét d6 va thoi gian niu.

Collagen bi thily phan cham boi trysin va pepsin, trong khi d6 gelatin dé bi
phan hay hon.

Collagen khi thém con, mudi hodc aceton dic biét 1a heparin thi chung c6

soi day va két tua lai.

Collagen tan trong glycerin, acid acetid, ure nhung khong tan trong nudc

lanh.
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3.3 Phéan loai collagen [9]:

Collagen ton tai & nhiéu bd phan trong co thé. Pa c6 29 loai collagen duogc
tim thdy va thong bao trong cac tai liéu khoa hoc. Trén 90% collagen trong co

thé 1a dang L, IL, ITI va IV.

* Collagen I: C6 trong da, gan, mach mau, cic co quan, xuong (thanh

phan chinh ciia xuong).
« Collagen II: C6 trong sun xuong (thanh phan chinh caa syn).

« Collagen III: C6 trong bap (thanh phan chinh cta bép), tim thiy bén

canh collagen I.
« Collagen IV: Thanh phan chinh cau tao mang té bao.
* Collagen V: C¢ trong giac mac, xuong, mach mau, syn.
* Collagen VI: Co trong da, co tim.
* Collagen VII: C¢ trong da, phéi, sun, gidc mac, nhau.
« Collagen VIII: Tao ra tir té bao mang trong.
* Collagen IX: Cé trong sun.
* Collagen X: C¢ trong sun.
« Collagen XI: C6 trong sun, dia dém cot sdng.
« Collagen XII: C6 trong gan, ddy chang.
* Collagen XIII: Co6 trong da, xuong.

3.4 Chirc nang cua collagen [10], [11], [12]:

Protein nay la gia do cho cdc md va cac co quan va lién két cac cau trac nay
voi xuong. Collagen cling c6 trong cau tric cua da. No ti€u biéu cho sy khoe manh

va do bén cua da, thé hi¢n qua sy tron lang, day dan cua da khi con tré. Cau trac doc
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nhat ndy di lam cho collagen c6 strc cing manh hon ca thép. Su mét ciu tric 3-D

cling c6 nghia la mat di sy gitip do cuia khung suon cua da.

Collagen ndy c6 nhiéu trong cac mé lién két ¢ da ca. Tuong ty nhu soi
collagen trong dong vat c6 vu, cac soi collagen ¢ cic mo cua cé ciing tao nén ciu
tric mang ludi mong voi mire o phie tap khac nhau. Tuy nhién collagen ¢ ca kém
bén nhiét hon nhiéu va it ¢6 cac lién két chéo hon nhung nhay cam hon collagen &

dong vat mau nong c6 xuong séng. (Phan Thi Thanh Qué.2005)

Collagen 14 loai protein phd bién nhat trong co thé (chiém khoang Y tong
luong protein), 1 protein chinh cia mé lién két, 13 mot trong cac thanh phan chinh
cua da, co van, sun, day chéng, gan, xuong va rang; dong vai trd quan trong trong
viéc phat trién cac mo trong co thé va ciing cb thanh mach, ton tai trong cac gidc
mac va thuy tinh thé cua mét dudi dang két tinh. Lép bi, 16p dém trong cung cia da
chira rt nhiéu collagen, ma chinh cac s¢1 collagen nay tao ra mot h¢ théng nang do,

hd tro cho cac dic tinh co hoc cuia da nhu stc cang, do dan hoi, duy tri do am. ..
3.5 Ung dung ciia collagen:

Ngay nay collagen dugc tmg dung nhiéu trong cac linh vuc dic biét 1a linh vuc y
hoc va trong cic nganh khoa hoc khac. Vi du nhu cic san pham bong gac lam tir
collagen cua tap doan Suwelack s& gitip cac vét thuong nhanh 1én da non va mau

lanh seo, cac m¥y phém gitp lam dep da mét cho phu nir...
3.5.1 Ung dung collagen trong thwc phim:
v' San xuét soi collagen 1am thyc pham.
v’ San xuét collagen vi tinh thé.
v Nhiing tmg dung cta collagen gidng nhu gelatin:
Collagen dwogc vrng dung rong rdi duwoi dang gelatin:

+ Thuc phcfm ( Gottoffer, 1945; Idson va Braswell, 1957):
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° Dua vao tinh chét tan chay & nhiét do cao va dong dac ¢ nhiét do théip nguoi
ta mg dung trong thuc phdm déng lanh. Luc nay Gelatin dong vai trd 1a mot chat

keo bdo v€ ngan chan sy két tinh cua duong.

Hinh 1.2: Thuce phim cé chira gelatin

o Trong kem va phomat mém, gelatin ngin chin sy mat nudc. Ngoai ra trong
san pham bo sita gelatin dong vai trd quan trong trong viée tao do min, do sanh cho
san pham. Trong keo déo, gelatin cung cp cho san pham d6 déo va dai.

+ Dwoc phiam (Chvapil va cong suw, 1973; Wood, 1977)

. Gelatin duoc sir dung trong san xuit bao con nhong ctng hay mém. N6 ¢6
tac dung bao vé thudc chdng nhimng tic nhan c6 hai nhu 4anh sang va oxi. Thanh
phan chinh ctia vo 13 Geltin va cac ta dugc khac nhu: glycerol hay sorbitol, nhimg

chét hoat dong bé mat, chdt mau cho phép, huong li¢u....

Hinh 1.3 Nhitng nang thuéc cé chira gelatin
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+ Ky thudt chup dnh (Cox, 1972; Rose, 1977):
Nguyén liéu chup anh chtra nhiéu 16p gelatin dugc bao phu 1én phim hodc gidy.

Gelatin van dung hon mdt tram nam nay nhu la chét két dinh, chuc nang cua

gelatin hitu ich trong viéc san xudt phim anh.
3.5.2 Ung dung collagen trong y hoc va dwoc phim:
a Collagen dang sgi:

Collagen dang soi dugc dung trong viée lam lanh cac vét thuong, vét md
trong phau thuat. Soi collagen c6 thé duoc xtr 1y dé tao ciu trac soi thang, dai dung

1am nhiing san phdm y hoc cho gan va diy chang.
b Mang mong collagen:

Collagen dang mang va 16p mong duge sir dung dé giir c6 dinh cac vat chat
sinh hoc, dung trong su tai tao cac mo, ndi két lai vong mac, lam vat thay thé 16p
mang cung cua nao.....N6 con dugc dung cho viéc tai tao day than kinh, khoi phuc

mang nhi, sun va xuong, ¢ tic dung phuc hdi cac vét thuong.
3.5.3 U’ng dung collagen trong my pht"fm [10], [11], [12], [15]:

Collagen dic biét quan trong trong co thé, collagen co trong kem dudng da,

trong mat na dudng da, cac loai sira tam, dau goi dau....

La mot loai protein chiém tdi 25% tong luong protein trong co thé ngudi,
collagen c6 chirc nang chinh 1a két ndi cac mé trong co thé lai voi nhau. N6 gidng
nhu mot chat “keo” dinh cac bd phan trong co thé nguoi lai thanh mot khdi hoan
chinh, néu khong c6 chung co thé ngudi s& chi 1 cic phan roi rac. Chi riéng diéu

nay cling da chi ra tdm quan trong cta collagen doi vdi sy song cia con nguoi.

Riéng véi lan da, ngoai nhiém vu lién két collagen con ¢6 nhiém vu tao sy
dan hoi. Pay chinh 1a 1y do tai sao collagen ¢ da c6 dinh dang khac so vdi collagen
& cac bo phan khac. Céc lién két soi collagen & da 1ong hon nham 1am ting sy dan
hdi va tinh linh hoat ctia collagen, tuy nhién ciing vi vy ma ching d& bj ton thuong

hay dut gay do tdc dong bén ngoai.
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Collagen cua da khoé manh va lién két t6t s& gitp da c6 sy dan hoéi nhu
khong bi ran khi mang thai, khong bi da thira khi giam can, khong bi nép nhian khi
chuyén dong co lap di lap lai, khong bi chung nhdo da mit va khong bi seo sau ton
thuong. Chinh vi vay, collagen dong vai tro ddc biét quan trong trong stc khoe

cling nhu sac dep cua con nguoi.

Hinh 1.4 Cdc lién két sgi ¢ collagen

Trudce kia mudn st dung collagen céc bac si phai ldy chung ngay trén co thé tir
ving nay ding cho vung khac. Tuy nhién phuong phap nay qua tén kém va phtic
tap. Ngay nay, cong nghé thAm my hién dai di nghién ctru va tng dung thanh cong
mot ) loai collagen tir dong vat nhu da bo, da lon, ca da tron va mot $6 loai thuc
vat dé cho ra doi collagen nhan tao c6 hi¢u qua diéu tri thdm my rat tot.

Collagen phyc héi: thuong dugc st dung trong truong hop da bi ton thuong
hodc trong giai doan tai tao sau khi diéu tri nAm, mun trimg ca, s¢o, ran da va ti€u
da thira sau khi giam béo. San pham Phials of Collagen and Elastin véi cac thanh
phan chinh 1a collagen, elastin va vitamin E, trong d6 collagen dugc chiét xuat tir da
heo gitp kich thich té bao va stra chira cac khuyém khuyét & mé nhd d6 phuc hdi
kha ning dan hoi ciia da. Ngoai ra, san pham con c6 thé diéu tri cac vét ran do ting
can hay mang thai.

Collagen tré hoa: dugc str dung cho nhitng phu nir tir 35 tudi bat dau c6 dau
hiéu 130 hoé véi su xuat hién cia cac nép nhén, da bj mat nudc, chung nhao, chay
xé khong con cing min nhu trude nita, mau sic da cling trd nén sam lai. San pham

Beautee Collagen Cell Pure v6i ham lugng collagen nguyén chat 1én t&i 25%, ¢
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kha ning bo sung va duy tri dd 4m cho da, cung cip dinh dudng va bao vé da chong
lai moi truong 6 nhidm bén ngoai. Ngoai ra, san pham con c¢6 kha ning xoa bo cac
nép nhdn nong, cai thi¢n va lam mod céac nép nhén sau do tudi tac, phuc hoi lai kha
ning dan hoi tw nhién cho da, ngin chin su hinh thanh nép nhin trén da, thic day

tré hoa té bao theo co ché ty nhién.

Collagen phuc hoi lién két co: thuong duoc st dung trudce khi dép mat na va
dugc dua sdu vao 16p mang day cua da bang dong xung dién hodc may diy dudng
chat Led Medicare. Phuong phap nay chi dinh cho nhitng nguoi can c6 tri liéu sau
do da 140 hoa qua lau hodc nép nhin do chuyén dong quéa nhiéu. San pham chi duoc

dung trong cac MedicalSpa.

Collagen trong kem dudng da.Trong cac san pham dudng da cho do tudi
ngoai 30 déu bd sung ham luong collagen, tuy nhién chi chiém mot phan rat nho
trong viéc khoi phuc chudi collagen va elastin yéu ot trén da. Do vay, dé thuc su
diéu tri dan hoi cia da, ban can c6 nhitng san pham collagen chuyén nghiép nhét.
Theo danh gia cua hi¢p hoi stc kho¢ Hoa Ky, néng do collagen tur 18 - 27% duoc
coi 13 chit luong cao. Mot khoa tri liéu collagen tdi thiéu 12 1an s& giup ban xo4 nép
nhin va lam sin chiac co mat hoan hao nhat, ¢ thé két hop véi cac cong nghé tham
my tién tién khac nhu song radio, RF, song xung dién, IPL dé collagen phat huy hét
kha ning "cai 130 hoan dong".

3.6 Cac yéu t6 anh huéng téi collagen [2], [3], [4], [5], [6]:

3.6.1 Anh hwéng ciia pH:

Do tan cua collagen thip nhat & pH = pl cua nd, d6 tan ctia collagen ting 1én
khi pH nim xa vi khi pH = pI thi phan tir collagen khéng tich dién nén chang khong
¢6 lyc day tinh dién va dé bi dong két. Khi pH khac thi cac phén tir collagen tich
dién cung ddu va day nhau cho nén khong bi dong két, do d6 do tan ting 1én. pH

dang dién cua collagen (pH = 5-7).

3.6.2 Anh hwéng ciia nong dé muoi:
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Mudi trung tinh & ndng do thap 1am ting d6 tan cua collagen. Khi ting ndng
d6 mudi toi mot gidi han nhat dinh thi do tan cta collagen giam xudng va néu néng

d6 muébi tiép tuc ting 1én thi collagen c6 thé dong két hoan toan.
3.6.3 Anh hwéng cia dung méi:

Khi cho cac dung moi nhu con, benzen, aceton, chloroform ... vao dung dich
collagen thi do tan cua collagen bi giam va c6 thé din dén dong két do pha v& 16p
vo thuy hoa.

3.6.4 Anh hwéng ciia khéng khi:

O cac tudi khac nhau, trong co thé sdng hay trong 6ng nghiém, khong
khi c6 mot vai tro trong su thay doi cau trac héa hoc cua collagen (Sobel va
Hansen, 1989). Su oxy hoa s& 1am thay ddi c4u trac phan tir cta cac protein,
nguyén nhén 1a do sy thay d6i vé mat héa hoc va cac lién két caa vai amino

acid da vuot qua thot gian.
3.6.5 Anh hwéng ciia nwéc:

Nudc anh huong dén collagen theo nhitng con duong khac. N6 giit vai tro
tryc tiép trong cac bién doi hoa hoc cua collagen théng qua sy thity phan, sy hydrat
hoa cua cac géc tu do, su 6n dinh cua céc lién két hydro va ty 1€ ctua sy hinh thanh

gelatin.

Bowes va Raistrick (1976) da nghién ctru anh huéng ctia mdi lién hé cua do
am va pH 1én pham vi suy giam thiy phan cta collagen bang sy phéng thich nito
con du & giai doan cudi. O 40°C trong tim tuan, sy thily phan collagen ting 1én véi
su ting d6 am (tir 40% 1én 80%) va giam pH (tir 5,0 xudng 2,5). Ho két luan rang
khi sur suy giam thity phan cang tién xa, thi sur bién tinh s& kéo theo va lan luot ting

1én hon 1a sy hoat dong thuy phan.
3.6.6 Anh hwéng ciia nhigt dj:

Do luong anh hudng ctia nhiét d 1én sy hu hong cua collagen bi can tré boi

vi ¢0 sy hao hut nhiét do & tai hodc trén nhiét do do luong dua ra nhirng két qua
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khong dang tin cdy (Bowes va Raistrick, 1964). Mdi quan tam dic biét 1a collagen
bi hu hong vé mat vt 1y va hoéa hoc s€ bi hu héong & ty 1€ nhanh hon, nhung diéu
nay da khong dugc chimg minh va la mét néi dung cho viéc nghién ctru sau hon.
Nhu ta d3 biét, sy bién tinh ph4 huy collagen duoc diéu khién boi it cac diéu kién
hon 1a su bién tinh dau tién khi collagen con nguyén ven. Tinh toan ven vé mit vat
1y va hoa hoc cua collagen co thé duoc biéu thi qua su on dinh thuy nhiét, ca khi

giam nhiét do sai léch ddi véi cac soi da bi hu hong (Young, 1990).
4 Cac phwong phap tach chiét Collagen [2], [3], [4], [6]:
4.1 Khai niém:

Trong céc to chirc ctia co thé sdng, protein c6 thé ¢ dudi dang ty do trong
cac dich sinh vat hoac dudi dang két hop, hoac bi cAm trong cac té bao. Hon nita,
trong cac té bao co chira hang nghin loai protein khac nhau, néu ta can nghién ctru
ting loai protein, trudc hét phai chiét rt va tinh sach chung. Chinh vi vay, cac k¥
thuat chiét rat, tinh sach va nghién ctu protein luén ¢ vi tri trung tdm cua cac

nghién ctru hda sinh va ludn dugc cap nhat va hi¢n dai hoa.
4.2 Cdc bién phdp cin thiét dé nhan protein nguyén thé:

Cac phuong phap chiét rut va tinh sach protein déu dya trén nhitng tinh chat
hoéa 1y ctia protein nhu do tich dién, kich thuéc phan tir, @6 hoa tan...cla protein can
chiét rat. Nhiéu protein con lién két véi cac phan tir sinh hoc khac nén viée chiét rat
cac protein nay con phu thudc vao ban chit cua cac lién két. Mudn thu nhan duoc
céc protein nguyén thé tic 13 protein c6 tat ca tinh chat ty nhién dic trung cua nd,

can sir dung céc bién phap khac nhau.
4.2.1 Nong d¢ proton (pH):

Protein 1a cac chat ludng tinh, vi vay trong cac dung dich acid va kiém chiing
s€ bi phan ly nhu sau:
Do cac acid amin trong chudi polypeptide con t6n tai nhiéu nhom chirc tw do dudi
dang cac ion hoa 13 nguyén nhén tao ra tinh da dién cta protein. Phén tir protein rat

dai nén nhoém ion tu do tan cung ciia chudi polypeptide khong dang ké, chi yéu cac
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nhém chire tr do khac cta chudi bén (R) quyét dinh tinh chét tich dién cta phan tir
protein (nhom cacboxyl cua amino acid, OH cua Tyrosine, -NH, cua lysine,
guamidin cia Arginine, imidazol cua histidine). Muc d§ ion hda cia cidc nhém nay
phu thudc vao gid tri pH. Cac nhém acid ¢ dang anion trong moi trudng kiém, céc

nhom kiém ton tai & dang cation trong moi truong acid.

Nhu vay, & mot gia tri pH xac dinh, mdi phan tir protein c6 mot dién tich téng )
nao déy ma do 16n cua né phu thudc vao ) luong cac nhom tich dién duong va tich
dién am. Két qua 13 & gia tri ndng d6 ion hydro ¢ dinh, cac protein khac nhau trong
hdn hop s& co téng dién tich khac nhau. Nhiéu phuong phap dung dé tach cac hdn
hop protein déu dua vao dic tinh ndy. Cac phéan tir protein mang dién tich tong sd
(duong hodc 4m) cung dau diy nhau ra xa nén d& tan vao dung dich. M&i mot
protein ¢ mot gia tri pH nhét dinh ma & d6 tong sb dién tich am va dién tich duong
trong phan tir bang 0. Gia tri d6 goi 1a diém dang dién cua protein. Piém dang dién
cua cac acid amin trung tinh c6 gia tri pH tr 5,6-7,0; dbi voi cac acid amin co tinh
acid (dicarboxylic) 1a tir 3,0-3,2; d6i voi cac acid amin c6 tinh kiém (diamino) 1a tir
9,7-10,8. O diém ding dién, d6 hoa tan cta protein 13 thip nhét, protein dé bj két
tia. Dya vao tinh chét ndy, ngudi ta c6 thé tach timg phan céc protein enzyme trong

hon hop.

Ciing giéng nhu trudng hop tac dung ctia nhiét do trong viée tach chiét protein, c6
thé dung phuong phéap bién tinh chon loc nhd tac dung cia pH cia méi truong.
Dich chiét protein enzyme dugc giit & pH = 5 trong thoi gian xac dinh. Protein tap
bi bién tinh cling dugc loai bo béng cach loc hodc ly tam. Vi du citochrom C cling
tan trong acid trichloracetic trong khi d6 acid nay 1am két tia phan 16n protein. Nhu
vay cac protein bén véi acid co6 thé dugc tach chiét bang cach nay.
4.2.2 Tac nhén hoa hoc:

C6 thé dung mudi trung tinh hodc cic dung moi hiru co dé tach chiét cac
protein. Phuong phép nay duoc tién hanh dya trén co sd: do hoa tan ctia protein phu
thudc vao sy tuong tac cia cdc nhom tich dién trong phan tir protein véi cac phan tir

nuéc. Su tuong tac d6 (con goi 14 su hydrat hoa) s& bi giam xudng khi thém vao
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dung dich protein cdc dung moi hitu co hodc cac mudi trung tinh. Dung moi hitu co

thuong dung 1a etanol, isopropanol, acetone hodc hon hop cac loai rugu.
4.3 Pha v té bao va chiét rat protein:
4.3.1 Phd vé té bao:

C6 thé phd v& cdu trac cia té bao bang cac bién phap co hoc nhu nghién véi
bot thiy tinh hodc cat thach anh, 1am dong héa bang thiét bi nghién ddng thé
(homogenizator). Thiét bi nay c6 chay thily tinh gan véi mot moto quay va co thé
diéu chinh duoc toc do quay theo yéu cau. Cac té bao giita chay thuy tinh va thanh
cdi sé& bi pha huy.

Dé viéc pha huy c6 hiéu qua, trudc khi nghién ngudi ta thuong thai nhé mau
vat dé vao ngan da hodc cho truong nudc. Con & cac mod cua dong vat nhu gan hodc

than, khi chiét protein nguoi ta can cat bo cac mo lién keét.

Mudn tach duoc cac protein trong cac cdu tir ciia t& bao, ngudi ta con phai
ding cac yéu t6 vat 1y va hoa hoc khac nhau nhu séng siéu am, dung cac dung moi
hitu co nhu butanol, acetone, glycerin, ethylacetat, ... va chat tiy (detergent). Céc
hoa chat tot cho viéc pha v& cic bao quan cua té bao vi trong cic co quan ndy

thuong chira ma.
4.3.2 Chiét rut protein:

Sau khi di pha v& cdu tric ciia cac t& bao tién hanh chiét xut cic protein
bang cac dung dich dém thich hop, dung dich mudi trung tinh hoic bang ly tim tach
té bao ddi v4i cac protein ngoai bao: viéc chon phuong phap tach chiét protein tuy
thudc vao tinh chit cua protein can nghién ctu.

4.4 Tinh sach protein:

4.4.1 Loai cdc tap chit:

Trong dich chiét tho thu dugc ngoai protein can thiét con co cac protein tap,
céc chat cao phan tr khac nhu polysaccharid, acid nucleic va cac chit phan tir nhod

nhu dudng monose, cic chét lipid, mudi khoang...Dé loai bé chung phai sir dung
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phéi hop nhiéu bién phap khac nhau. Dé loai bo mudi khoang va céc loai duong. ..
1a cac tap chit c6 phan tir lvong thip nguoi ta thuong dung phuong phap thim tich
(dialysis) d6i nudc hay ddi cac dung dich dém lodng hodc bang cach loc qua gel
sephadex. Dé loai bo cac protein tap va cac tap chat co phan tir lwong cao khéc,
ngudi ta hay ding két hop nhiéu bién phap khac nhau: phuong phap bién tinh chon
loc nho tac dung cta nhiét do hodc pH ctia moi truong, phuong phap két tia phan
doan bang mudi trung tinh hodc cic dung mdi hitu co, cac phuong phap sic ky trao

dbi ion, dién di, phuong phap loc gel.
4.4.2 Cac ky thudt thong thuwong trong tinh sach protein:

Nhu trén di trinh bay, sau khi nhan duoc dich chiét protein tho, ngudi ta thudng sir
dung cac phuong phap khic nhau dé tach chiét va dong thoi lam tinh sach protein.
Ngoai cac ky thuat da duoc gidi thiéu cu thé ¢ cac phan trén, c6 thé sir dung cac

phuong phap dudi day phuc vu cho viéc tinh sach cac protein.
4.4.2.1 Ly tam:

Mot trong nhiing k¥ thuat khong thé thiéu duoc trong viéc tach chiét va tinh ché

protein 1a ly tam.

May ly tam duoc str dung dé tach cac phan khac nhau khoi dung dich. Nguoi ta goi
pha 10ng 13 chat 16ng bén trén két tia, pha rin ma thuong ling két xudng day ong ly
tam duoc goi 1a két tia. Thuc chét, su ly tm tang tbe do két tua cua nhiing tiéu
phan ran nho lyc ly tim. Su sai khac vé ty trong ctia nguyén liéu lo limg so voi chat
1ong cang 16n thi tc d6 két tia s& cang cao. Do tinh chat khong bén v6i nhiét cia
phan 16n cac protein, khi tach chiét tinh ché chiing, can s dung may ly tim lanh.
Trong trudng hop diéu kién thi nghiém co6 han ché, c6 thé st dung mét sé phuong
phap nham dam bao duy tri mau ¢ nhiét do thap. Can lam lanh t6t mau va 6ng ly
tam trude khi ly tim. Néu trong may c6 cac 6 dém thay thé c6 thé 1am lanh chung
trong ti lanh truéc khi ly tim. Can phai tién hanh ly tAm voi thoi gian tdi thiéu dé
tranh néng may. C6 thé dat truc tiép mdy ly tdm bé vao ti lanh, dua day din ra

ngoai qua lép dém cua canh cua tu lanh.
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4.4.2.2 Thém tich:

Tham tich 13 sy khuyéch tan vi phan qua mang von khong thdm dbi v6i nhitng chat
keo hoa tan (protein, mot sd cac polysacharid) nhung thim ddi véi cac dang dich
cac tinh thé. Céc tinh thé (cac mudi, cac hop chat hitu co c6 trong lwong phén tir
thip ...) co thé khuyéch tan qua mang theo dinh luat Fick. Nuéc s& khuyéch tan tir
dung dich c6 néng d6 thip hon (thuong chuyén vao dung dich rira). Trong qua trinh
tach chiét va tinh sach protein, dé loai mudi ammonium sulphate ra khoi dung dich
protein thi cho dung dich protein vao cac tai dic hiéu lam bang nguyén liéu ban
thAm. Thong thudng ngudi ta hay dung tii colodion hoic cellophane (loai sau hay
duoc dung hon). Sau d6 dat ca tui vao binh chtra lugng 16n nudc hodc lugng 16n
dung dich dém di duoc pha lodng (vi du dém phosphate c6 pH = 7, ndng do
0,01M). Vi mang cellphophane 12 mang ban tham, c6 kich 16 chi cho cac chét co
phan tr di qua vao cac dung dich dém loang theo dinh luét khuyéch tan. Nhu vay,
mudi s& khuyéch tan vao nudc hodc dung dich dém lodng (di chuyén theo hudng
giam ndng do), con nudc hodc dém lodng s& di chuyén tir dung dich rira vao tai
chtra protein. Protein 13 nhimg dai phan tir khéng thé vuot qua tai tham tich va dugc
giit lai trong ti. Bang cach thay doi thuong xuyén dung dich rira c6 thé tay sach
mudi ra khoi protein, mic dau trong qua trinh thim tich, né 13 dung dich duoc pha
lodng hon. C6 thé 1am giam bt hodc loai trir sy pha lodng nhu thé khi tién hanh
tham tich duéi ap suét, c6 nghia 1a khi dung dich dugc xir Iy nim dudi mot 4p suat
thiry tinh day du, dé dong thiy dong cua nude tir dung dich s& can bang su khuyéch
tan cua cac phan tr vao dung dich. Phuong phap nay thuong doi hoi ¢ thiét bi dic
hiéu.

Phuong phép tham tich thong thuong 13 cho dung dich c6 két tua protein vao tui
tham tich (khoéng qua 2/3 thé tich tai). Cho thudc sat tring hoic toluen dé bao quan
protein (vi thoi gian tham tich 1au, protein c6 thé bi thdi hong). Budc tii vao mot
que thily tinh, gc que thuy tinh 1én miéng chau nudc dé giir tai ¢ gitra chau. Cho

voi nude chdy nhe lién tuc vao ddy chau dé thay doi nudc thuong xuyén. Mudi hoa
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tan trong nudc va bi loai dan. Thoi gian tham tich c6 thé tir 24 — 48 gid, 1am tham

tich lan cudi cung bang nudce cat.

d

¢

Hinh 1.5 Thim tich dé logi muéi trong két tiia protein.

C6 thé tang toc do tham tich khi khudy dung dich rira bang may tron co hoc hay
may tron tr hodc 1a quay chim tai nho dong co khéng 16n. Khi tham tich céac

protein thuong ngudi ta tién hanh tit ca cac thao tic & moi truong lanh.
4.4.2.3 Sic ky lpc gel:

Séc ky loc gel 1a mét trong nhitng ky thuat sic ky cot duoc dung phé bién trong

tach chiét va tinh sach protein.

Dich chiét protein enzyme da dugc loai bé phan 16n cac protein tap nhung van chua
dam bao do dong nhat can thiét dugc tiép tuc lam sach bang phuong phap sic ky
cot. Phuong phap sic ky (chromatography) c6 nghia 1a viét bang mau. Thud ban
dau, nguoi ta sit dung phuong phap sic ky dé tach cac chit mau va chi sau nay

nguoi ta ap dung cho viée tach cac chat khong mau.

Sic ky loc gel con dugce goi 1a phuwong phap dung chit rdy phén tir, loc gel (gel

fitration).

Co so cuia phuong phép loc gel 1a dua vao su khac nhau vé kich thudc, hinh dang va

phan tir lugng cila protein enzyme c6 trong hdn hop dé tach chiing ra.
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Pé dam bao cho viée tach protein enzyme duogc tot, chit ray phan tir phai 13 chat
tro, khong phan tmg vdi protein enzyme. Chét ndy ciing khong hoa tan va tuong dbi
bén véi cac yéu td vé co hoc cling nhu sinh hoc. Ngoai ra chat duoc sir dung cho
muc dich loc phan tir phai 13 chit khong c6 tinh dan hdi (khong co) va phai 1a chit

ua nudc (hidrofil).

Gel sephadex 1a chat thoa man cac yéu to trén. Sephadex 1a ché phim dextrando cac
loai vi sinh vat khac nhau 13 Leuconostoc tao ra khi chung dwuoc nudi cdy trén moi
truong chira sacharose. Trong lugng phan tir cta dextran c6 thé dat téi hang triéu va
16n hon. Phan tir dextran bao gom céac chudi do cac gbe glucose tao thanh céc lién
két 1,6. Sephadex nhan tir dextran bang cach xtr 1y hoa hoc (do tic dung cia
epichlohidrin) dé tao ra cac ludi phan nhanh c6 lién két ngang goi 1a “sang phén tir”
va chat nay tré thanh khong tan trong nudc. S6 lién két ngang tao ra cang nhiéu,

kich thudc cta 16 sang phan tir cang nho.

Phuong phap loc phan tir trén Sephadex dugc tién hanh nhu sau: cho sephadex vao
cot thuy tinh dai va cin bang dung dich dém c6 pH nhit dinh. Sau d6 cho dung dich
protein enzyme 18n cot. Khi loc va chiét bang dung méi thich hop, cac phan tir co
trong luong phan tir nho (6 day 1a cac mudi) s& khuyéch tan cham chap qua cac 18
ctia cc hat sephadex bi trwong phdng, con chét c¢é trong lugng phéan tir 16n hon (¢
truong hop nay la protein enzyme) khong c6 kha nang di vao ma lach nhanh qua
cac hat sephadex va s€ dugc chiét nhanh ra khoi cot. Vi vay ta co thé tach dugc chat
c¢6 trong luong phan tir cao hon thoat ra khoi cot gel trude so voi chat cé phan tir

lugng nho.

Nguoi ta con st dung sephadex dé loai mudi thay cho qua trinh tham tich. Cung
nhom chat riy phan tir c6 ngudn gdc polysaccharide, 1a ché pham dextran nhu
sephadex (pharmacia) con c¢6 molselect (Reanal) — 1 san pham cua Hungary duoc

g dung nhiéu trong nghién ciru.

C6 thé dung dé 1am co dic cac chat co trong lugng phan tir 16n nhu protein, peptide,
loai mubi khoi protein enzyme (dung nhanh hon so v&i tham tich), loc gel tach theo

trong lwong phan tir (nhu protein huyét thanh) hodc tach cac san pham protein duoc
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hinh thanh dudi tac dung cua enzyme phan cit. Ngoai nhom chit ray phan tir 1a ché
pham dextran con c6 nhém chét riy phan tir 13 ché pham gel acrilamid bao gdm

Biogel va Acrilex.

Tém lai bang phuong phép loc rdy phin tir nguoi ta co thé tach cac chit co trong
lugng phan tir khac nhau c6 trong hén hop (nhu polymer, polysacharide, acid
nucleic, protein). Ngudi ta c¢6 thé dung k¥ thuat nay dé loai mudi thay cho qua trinh
tham tich. Va hon thé nita, trong qu4 trinh tinh ché protein enzyme, chung con duoc

st dung dé co dac dung dich protein enzyme.
4.4.2.4 Phwong phdp sic ky trao doi ion:

Phuong phap sac ky trao doi ion dwa vao su khac nhau vé dién tich tong sb ciia cac
protein enzyme. Hay n6i cach khac, phuong phap nay dua trén co s¢ cua phan ung
trao d6i ion giita protein dugc tan ra trong nudc hodc dung dich dém lodng va cac
tac nhan trao ddi ion. Tac nhan (hay nguyén liéu) trao doi ion c6 thé 1a chat nhya co
tich nhom sinh ion hodc 1a chat ionit. Pay 13 nhimng chit gia tro, khong tan trong
nude, co ban chat 1a cellulose hodc chat gel dextran ¢ ludi phan nhénh (Sephadex,
Molselect) hodc 1a chit nhya polystirol. Chat gia thé nay thudong két hop véi cac
nhoém ion hoa. Cac chét trao d6i ion c6 chat gia 1a cellulose, sephadex, molselect
thong thudng duoc dung dé tach protein enzyme, con cac chét trao d6i ion co chat
gia 1a polystirol (vi du nhu Dowex, Amberlite) chi dung dé tach cac peptide co

trong luong phan tir nhé hon.

4.4.2.5 Phwong phdp ding chét hip phu dic hiéu sinh hoc hay la
phwong phap sdc ky di lie (affinity Chromatography):

Co so clia phuong phap nay 1a nguoi ta gin nhitng phan tr gin (ligand) vao chat
mang (chat gi4) ran bang lién két cong hoa tri ma protein enzyme can tach s& tuong
tac dic hiéu voi né. Nhitng chat d6 co thé 13 co chat (Substrate) hoic chit trc ché
(inhibitor) canh tranh. Trong trudng hop hai chat khang nguyén va khang thé co ai
luc lién két ddc hiu v6i nhau, nguoi ta thay thé vi tri chat gin vao gia giita khang

nguyén va khang thé dé nghién ctu tung loai giong nhu co chat, chat uc ché va
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enzyme dic hiéu ctia ching. Hay néi cach khac dung chat chi c6 kha ning lién két
ddc hiéu véi mot enzyme hodc protein ta nghién ctru. Chat mang thé rin co thé 1a
bat ky mot loai nao phuc vu cho loc gel nhu sephadex, nhung ngudi ta hay st dung
nhat 1 gel Sepharose. O trén cot gia thé hay chit mang chira co chét ¢6 dinh & pH
va lyc ion phu hop, chi c6 protein enzyme nao c6 kha nang chuyén héa co chat méi
gin vao, cac protein khac thi chay xudng cot. Bang cach thay d6i pH va luc ion phu
hop hodc c¢6 thé bang cach thém chét e ché cach tranh d3 dugc hoa tan vao thi ¢o

thé tach duoc protein enzyme khoi cot & trang thai sach.
4.4.2.6 Lam khé va bdo qudn ché pham protein:

Tinh ¢ dinh cau trac cia protein dugc dam bao nho kha nang lién két nudc cia
chung. Néu dung dich protein enzyme bi khé & nhiét do trong phong thi da sb
protein enzyme bj bién tinh. Protein enzyme chi c¢6 thé duogc giir & dang kho trong
truong hop néu viée sdy kho duoc tién hanh vo cing nhanh hodc & nhiét do thap.
Nhiéu protein nhu ching ta da biét, 0 nhiét do thép c6 thé két taa béng ruou hoac
acetone. Néu két tua thu duoc bang cach d6 dem xu 1y bang ruou tuyét doi, bang
acetone hoic bang ether va sau d6 1am kho that nhanh thi protein s& khong bi bién
tinh. O dang kho, bdt protein co thé giltt mot thoi gian 1au, khi hoa tan no6 trong nude

n6 thé hién nhimg tinh chét ban dau ctua minh.

Tuy nhién, nhiéu protein khong chiu duoc cach xir Iy nhu vay. Vi vy, ngudi ta st
dung phuong phép 1am dong khoé 1a phwong phap lam kho protein than trong nhat,
phuong phap nay cé thé sir dung duoc cho hau hét protein. Dung dich protein da
duoc tham tich duoc 1am déng bang va lam thing hoa bang ¢ ap suat 0,01-0,001
mmHg (dugc tao ra nhd may hat chian khong manh). Hoi nuéc duge tao ra déu
duoc dong bang trong bau dy trit & nhiét do thap hon (70-80°C). Sau mot vai gio chi
con lai bot protein. Sau d6 bot nay (trong chan khong) cé thé duge gitt ¢ nhiét do
cao hon. Protein dd dugc 1am déng kho bang cach nhu thé khi hoa tan trong nudc
cit s& cho dung dich protein (nguyén thé) ngay sau mét vai nim. Nguoi ta dd bao
quan huyét thanh mau bang phuong phap nhu thé, huyét thanh khé nay c6 thé dugc

st dung trong muc dich truyén méu.
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5 Cac phwong phap phéan tich dic tinh ly — hoa ciia nguyén li€u va collagen
[2],[5]:

5.1 Cac phwong phap xdc dinh ham luwgng protein:

- Dinh lwong nitrogen theo phwong phadp kjeldahl:

Phén 16n cac phuong phéap gian tiép xac dinh protein déu dua trén co so xac dinh
luong nitrogen. Lugng nitrogen c6 trong cac protein 12 gin giéng nhau khong phu
thudc vao chat luong va ngudn protein. Puong nhién trén co s¢ lugng nitrogen co
thé xac dinh chi cac protein da dugc tinh sach hodc lugng protein cua cac mau
nghién ciru ma ngoai protein ra khong chira nhimg chit chira nitrogen khac. Trong
noéng nghiép va cong nghiép thuc pham, protein thd duge dinh lugng bang cach xéac
dinh luong nitrogen toan phan va két qua nhan véi 6,25, nghia 1a coi protein ludn
ludn chira 16% nitrogen. Thuc té, trong thuc phdm, bén canh protein con c6 nhing
chit hitu co khéac co chira nitrogen nhu amid, alcaloid, acid nitric... do d6 ham
luong nitrogen toan phan chinh thitrc cao hon 16% (16-17%) nhung & protein thuc
vat thi ham lugng nay lai thdp hon 16%. Hé s 6,25 1a hé sb trung binh thd. Trong

mot vai truong hop, mudn co6 két qua chinh xac, nén dung nhiing hé so6 dic biét.

Nguyén 1y ctia phuong phap nay 13 vo co hoa miu bang H,SO, dam dic va chét xtc
tac. Dung mot kiém manh (NaOH hoic KOH) day NH; tir mudi (NH,),SO4. Sau do
htrg NHj; vao dung dich acid cé néng do xac dinh. Sau dé dung kiém c6 néng do

xé4c dinh dé chuan d6 acid du. Tir d6 tinh duoc lugng nitrogen c6 trong nguyén lidu.
- Dinh lwong protein theo phwong phdap Lowry:

Phuong phap nay dua trén co sé dung may do mau dé xac dinh mau san pham khu
ctia phosphomolipden - phosphowolframate (thudc thir Folin - Ciocalteau) v6i phirc
hop dong - protein. Phirc mau xanh tao thanh c6 thé do ¢ budc séng 675nm. Cuong
d6 mau cta hdn hop phan Gng ty 1¢ thuin v6i ndng do protein. Dya vao do thi
chuan protein (thong thuong dung tinh thé albumin huyét thanh bo) ta c6 thé tinh

duoc ham luong protein trong mau nghién ctru.
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Phuong phap Lowry dugc ding rong rai dé xac dinh nhiéu loai protein khac nhau.
Phuong phéap nay c6 dd nhay cao, cho phép phat hién duoc protein trong dung dich
& néng d6 1mg/ml. Tuy nhién cudng d6 mau con tuy thudc nhiéu vao loai protein.
Vi dy, ¢ cing mot ndng dd, dung dich trypsin cho cuong do mau cao gip 3 lan

gelatin, hemoglobin cho cuong d6 mau thip hon trypsin nhung cao hon gelatin.

Ngoai ra, nhiéu chit khac c6 thé lam ting hay giam cudng d6 mau phan tGng, vi vy

phuong phap nay cho két qua chinh xac khi xac dinh protein da duoc tinh sach.
- Dinh lwong protein bcing phwong phap quang pho:

Phuong phép don gian nhat dé do ndng do6 protein trong dung dich 1a d6 hap thy tia
cuc tim cta nd. Néu protein tinh sach thi ndng do tuyét d6i ciia nd duoc tinh theo
gia tri do dugc. Néu protein khong tinh sach (vi dy, dich chiét tir mot sic ky) thi
ndng do cta protein tong duoc tinh trong ddi tir d6 hdp thy. Nguyén tic ciia phuong
phap nay la céac protein hép thu tia cuc tim cuc dai & budc séng 280nm do cac acid
amin thom nhu tryptophan, tyrosine va phenylalanine. P hap thu & 280nm thay dbi
tuy loai protein nhung hé sé tit do duoc (nghia 1a d6 hip thu cta dung dich protein
1% v&i duong séng truyén qua lem) cho mdi protein cho phép tinh néng do cua

protein tinh sach.

Vi mot hon hop cac protein hodc véi bat ctr mét loai protein nao ma khong biét hé
s tat thi néng do protein dugc tinh nhu sau:

N6ng do protein (mg/ml)=1,55xA,50-0,77x A0

Trong do: Ajygy: dO hép thu & budc séng 280nm.

Asgo: dO hép thu & bude song 260nm.

Phuong phép nay khéng dung dugc cho cac dung dich c¢6 ndng do protein thip hon
0,1mg/ml hodc khi c¢6 mit nhiéu chat khdc ma hap thu cing mét ving cuc tim (vi
du, dém, acid nucleic va mot s6 chat béo), hoic khi protein & trong dich huyén phu
chtr khong phai trong dung dich. (Vi dy, trong mang hodc cac phic hgp céd trong
luong phan tir 16n). Cling can chi ¥ 1a néu ty 18 A,go/Asgo thap hon 0,6 nghia 1a dung

dich protein chua sach, bi 1an cac chat khac, dic biét véi acid nucleic thi nén sir
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dung phuong phap Lowry dé do ndng do protein. Vi vy, phuong phap do do hap
thu tia cyc tim thuong duoc dung dé dinh lugng protein da tinh sach hoac dé xac

dinh protein trong cac phan doan nhan duoc khi sac ky tach cac protein qua cot.
5.2 Ddnh gid tinh dong thé ciia protein:

Khi da nhan dugc mot protein enzyme ¢ trang thai két tinh, nguoi ta phai thu
lai mirc d6 tinh khiét hay tinh dong thé ciia n6. Do dong thé cua ché pham protein
enzyme phai duoc kiém tra bang mot s phuong phap dua trén nhimg nguyén ly
khac nhau. Trong mot sd trudng hop protein dugc coi 1a ddng thé khi ly tdm, nhung
lai c6 thé phan chia thanh mot sd isoenzyme bang phuong phap dién di trén gel.
Chinh vi vy, néu dung nhiéu loai phuong phap khac nhau dé kiém tra do sach cia
protein ma két qua déu cho 13 dong thé thi protein d6 c6 thé duoc cong nhan 1a tinh
khiét. Nhitng phuong phéap dé kiém tra tinh dong thé hay dung la xay dung d thi vé

do hoa tan, dién di va si€u ly tam.

- Phuong phap kiém tra tinh dong thé (hodc con goi 1a tinh dong nhat) cta

protein don gian va nhay nhét 13 xay dung duong biéu dién vé d6 hoa tan.

Céach 1am nhu sau: Trong hang loat miu dung mot thé tich khong d6i mot loai dung
moi (nude hodc dung dich mubi) lac véi nhing sd luong enzyme khac nhau. Sau d6

loc va xé4c dinh sb protein trong dich loc. Cubi cung xiy dung dudng dd thi.

Trong nhitng loai mau dau, tit ca cac protein thém vao bi hoa tan va sO lugng
protein thém vao bang sd lugng protein c6 trong dich loc hay dich ly tam. Két qua
nhén dugc biéu dién 1a mot dudng thing. Sau d6 dung dich dat duoc bio hoa. Néu
protein dem hoa tan 1a tinh khiét nghia la dong nhat thi khi thém protein trong dich
loc s& khong ting 1én va dudng biéu dién c6 mot diém udn. Néu trong miu cd mot
protein thir hai thi sau khi dat dugc do bao hoa ddi voi protein it hoa tan hon, loai
protein thir hai con c6 thé hoa tan dwoc nira.

Két qua 1a c6 mot diém bao hoa thir hai va duong biéu dién c6 hai diém ubn.

Neéu dich chiét (hon hgp) c6 nhiéu protein enzyme thi s€ c6 nhiéu diém udn.
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Phuong phap niy dugc Northrop va Kunitz sir dung rat c¢6 két qua. Nay van con

mg dung nhiéu.

- Phuong phap tht hai dé xac dinh do dong thé cua protein enzyme 1a phuong phép
dién di. Phuong phéap dién di 1a tng dung tinh chat ludng tinh cta protein, dya trén
co s& dich chuyén cua cac tiéu phan ché phamprotein enzyme mang dién trong dién
truong. Pem ché pham protein enzyme dién di & pH va lyc ion nhat dinh. Néu trén
dién di d6 c6 mot bang protein thi ching to protein enzyme d6 1a don thé. Néu co
hai bing chimg t6 c6 hai protein enzyme trong ché pham dé. Ban dién di do nay
duoc dua vao may detector dé phat hién khong chi ndng d6 cua bang dién di ma con

phat hién dugc ) lugng cac bang vét.
- Phwong phap siéu ly tam:

Pay ciing 1a phuong phéap rat quan trong dé xac dinh tinh dong thé cua protein
enzyme. Phuong phap dugc thuc hién nhu sau:
Dung luc ly tdm rat 16n bang cach ting sé vong quay ly tdm 1én hang nghin, hang
van vong trong mot phut. Véi tbe do ly tAm rat 16n, nguoi ta c6 thé tach ra dugc cac
phan tr enzyme c6 trong lugng phan tir khac nhau.
Téc d6 két tiia cia protein enzyme trong may siéu ly tim dugc xac dinh bang trong
luong phén tir cia nd. Khi dirng quay thi cic phan tir protein lai khuyéch tan vao
dung dich. B&i vdy, can phai quan sat tbc d6 lang trong qua trinh siéu ly tam. Chinh
vi vay, trong cdc siéu ly tdm, nguoi ta gén mdt thiét bi quang hoc dic biét, v€ cac
duong anh sang cua két qua.
5.3 Phuwong phdp phin tich ham lwong lipid bang bg chiét Sohxlet:

Xéc dinh ham lugng chét béo trong mau nguyén liéu va collagen.

Phwong phdp tién hanh:

Lam tai bang gidy loc. Pdi v6i dung cu Soxhlet can phai 1am tai dé dung
nguyén liéu: cit mot miéng gidy loc vuong, kich thude tuy theo ¢& cua dung cy,

cudn tron, gap ddy, dung ghim dé ghim mép gidy. Sdy kho.
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Can chinh x4c 5g da. Nghién da trong cdi st voi natri sulfat khan.

Cho da vao trong tai da chuan bi san. Lau sach c6i bang mot miéng bong

nho ro61 cho miéng bong vao tai. Gap miéng tai. Dat tai vao dung cu chiét.

Lép dung cuy, dat 1én ndi cach thuy. Dit phéu 1én miéng 6ng sinh han. Rot
dung méi qua phéu: 70- 80 ml. Dung méi thuong dung 1a ether etylic hodc ether dau

hoa.

Chiét hoi luu nhiéu 1an dén khi ddu m& duoc chiét kigt. Cach thir: nhd mot
giot dich chiét duoc rat ra tir binh chiét 1én gidy loc. Ho nong, néu trén gidy loc

khong dé lai vét 1a dat yéu cau.

Cét thu hoi dung méi. Chuyén dich chiét trong binh cau ra cbc kho, da can
bi. Trang binh ciu bang mot it dung mdi va don vao cde. Bdc hoi trén cach thuy,
sau d6 sdy & 100°C dén trong luong khong ddi. Can can con lai. Tinh ham lugng

dau m& trong nguyén liéu theo cong thirc trén.

5.4 Phwong phdp phan tich ham dm:
Tién hanh:
Rira sach chén st rdi cho vao sdy kho & nhiét d6 105 -110°C, dem cén dén
khéi lugng khong doi.
Can chinh x4c m; gam collagen hay nguyén liéu, dem sdy kho. Lay ra dé

ngudi trong binh hut am.
Can dén khéi luong khong ddi m,

Cach tinh: m; - m,

Do am (%) = x 100

m,

5.5 Phwong phap phan tich ham lwong tro:

Tién hanh:
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Sau khi do d6 4m, 14y san phdm dem nung & nhiét do 550 — 600°C, dé ngudi & binh
hat 4m va can & cAn phan tich dén khdi luong khong doi.
Cach tinh: )

Khoi lugng tro

Téng lugng tro (%) = : - *100
Khoi lugng mau kho

5.6 Phuwong phap xdc dinh phdn tir lwgng cua collagen bting phwong phap
dién di:

bién di hay dién di trén gel (electrophoresis hay gel electrophoresis) ap dung
trong sinh hoc phan tir 1a mot ki thuat dé phan tich cac phan tir DNA, RNA hay
protein dya trén cac ddc diém vat 1y cua ching nhu kich thuée, hinh dang hay diém
dang dién tich (isoelectric point). Ki thuat nay sir dung mét dung dich dém (buffer)
dé dan dién va tao dién truong déu, mot ban gel (thuong la agarose hay
polyacrylamide) dong vai tro 14 thé nén dé phan tach cac phan tir, va cic chat
nhudm khac nhau (ethidium bromide, bac, xanh Coomassie) dé phat hién vi tri cac

phan tir trén gel sau khi dién di.

Ki thuat dién di hoat dong nho vao lyc kéo cua dién truong tac dong vao cac
phan tir tich dién va kich thudc 16 cua thé nén (gel). Gel ciu tao boi cac chudi cao
phan tir (polymer) duoc lién két chéo véi nhau tao thanh mot hé théng mang luéi
v6i kich thude cac mac ludi tuy thudc vao ndng d6 chit cao phan tir (agarose,
polyacrylamide) va phan tmg tao lién két chéo. Cac phan tir dwgc phan tach khi di
chuyén trong gel v6i van tdc khac nhau nho vao sy khac nhau cua (a) lyc cua dién
truong tac dong 1én chiing (néu cac phén tir tich dién khac nhau) (b) kich thuéc cta
phan tir so véi kich thude 16 ciia gel va (c) hinh dang, 46 cong kénh ctia phén ti.

5.7 Phwong phdp xdc dinh d¢ nhét dung dich theo phwong phdp nhét ké
Ubellog:
5.7.1 Nguyén tic:
Trong 10ng chat Iong ludn ton tai mot luc chat 1ong bén trong. Chit 1ong gdbm

cac phan tor nam chong chat 1én nhau. Khi ¢c6 mdt 16p chuyén dong s€ 161 kéo cac
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16p ké can né chuyén dong theo do mot luc twong tac giira phan tir ciia cac 16p. Nhur
vy gita cic 16p s& ton tai mot gradient téc do c6 hudng vudng goc voi toe do.
Chinh sy chénh léch vé toc d6 4y ma c6 hién tugng truot trén bé mit giita cac 16p,
tao nén luyc ma sat bén trong dung dich. H¢ s6 ma sat nay goi la do nhét dung dich.

Néu cho chit 1ong chay qua mao quan, chét 16ng c6 d6 nhét cang cao s& chay
cang cham. Do nhdt cua dung dich phu thudc vao nhiét do, ap suat, ndng do. ...
Nhét ké Ubelloge, chat 1ong chay qua mao quan do mot 4p suat khong thay doi tir
bén ngoai.

5.7.2 Tién hanh:
Rira sach nhot ké, trang nhét ké bang dung dich can do.
Rap nhdt ké vo hé théng.
Van hanh nhét ké, bAm thoi gian dé dung dich chay tir mac 1 dén muc 2.
5.7.3 Cach tinh d¢ nhot:

Hing s6 nhdt ké duoc tinh bang cong thirc:

Ny
K =
Poto
Cong thuc tinh do nhot: Ny =K.P.t

Véi: P: ap suat bén ngoai.
t: thot gian chay.
n: d6 nhét ctia chét 1ong.
5.8 Phwong phap xdc dinh nhiét dp bién tinh ciia collagen:

Pé kiém tra nhiét d6 bién tinh cia collagen ngudi ta thuong do dung dich 0,03%
collagen trong 0,1N axit axetic trén by do do nhdt Ubbelohde duge ngam vao nude
& nhiét do tir 20-46°C.

Do nhot tuong ddi = "-= Thoi gian chay cia miu/ Thoi gian chay mau trang (axit

axetic 0,1 N).
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y =1, — 1

D0 nhot riéng = nsp = {n_ mlim <

D6 nhdt cua collagen giam xudng khi ting nhiét d6. Nhiét do bién tinh (Td) 1a nhiét
do cua dung dich collagen duogc do khi do nhdt cua nd giam xuéng mot nua.

6 Lich sir nghién ciru va tach chiét collagen:

Nhiing nghién ciru cé lién quan dén dé tai é cdc nwéc:

Viéc nghién ctru tng dung collagen vao my pham di tién hanh vao nim 1930 bai
ngudi Puc; thoi ki d6, ngudi ta tach chiét collagen chi yéu tir da va xuong cia trau,
bo, lon. Tuy nhién, dén nim 1990 bit ddu mot hudng chuyén bién méi: bat dau
“tach chiét collagen tir da c4”, phat minh nay cia cac nha khoa hoc thudc Vién Hoa
hoc Gdansk (Ba Lan) di gay tiéng vang manh mé& trén toan cau. Trong nhitng nim
gan ddy nhiéu qudc gia nhu: My, Phap, Dtc, Ba Lan, Nhat Ban, Han Quéc di dau
tu hang triéu dola vao nghién ctru thu nhéan collagen dé 1am nguyén liéu san xuat da
nhén tao, chi tu tiéu, thubc m& diu tri bong va cac san phém lam dep nhu mat na,

kem dudng da, dau dudng toc...

Nhitng nghién ciru co lién quan tai Viét Nam:

1. Nam 1990, Tran Thi Luyén di nghién ctru 50 keo xuong ca ctia mot sb loai ca
fillet.

2. Nam 2005, Vii Tran Tung di nghién ciru thanh phan hoa hoc cua ca Basa, tdi uu
hoa coéng doan xtr Iy NaCl, NaOH. Tir d6 dua ra quy trinh san xuat gelatin tir da cé

Basa.
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CHUONG 2

NGUYEN VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1 Nguyén li¢u nghién ctru:
Da c4 tra dugc iy vé tir nha méy ché bién thuy san Can Tho.
Mot sb hod chét dung cu, thiét bi cua phong thi nghiém khoa Cong Nghé Sinh Hoc — Mo61
Truong va cta khoa Cong Nghé Hod Thuc Pham.
2.2 Phwong phap nghién ciru:
Cac phuong phap nghién ctru st dung:
Tong hop tai lidu.
Phuong phap phan tich vat ly.
Phuong phap cam quan.

Phuong phap phan tich dinh lugng.

e Phén tich d6 4m: sdy kho & 105°C dén trong luong khong dbi (TCVN 3705
—-90).

Phan tich lipid: Phuong phap sohxlet( TCVN 3903 — 90).

Phan tich nito tong: Xéac dinh theo MicroKjeldal (TCVN 3705 — 90).

Phan tich tro: xac dinh theo AOAC 923 - 03.

Phuong phép cam quan theo tai liéu Ngd Thi Hong Thu — Kiém nghiém
thuc pham bang phuong phap cam quan — NXB Khoa Hoc va Ki Thuat,
1989.

2.3 Quy trinh tich chiét Collagen:

Quy trinh thu nhan Collagen duogc xay dung nhu sau:
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Rira sach bang nudc

|

Negam vd1 NaOH

Khao sat & cac nong do 0.025;
0.05; 0.075; 0.1N ; thoi gian 1h,

2h. 3h. 4h. 5h

Rira sach bang nudc

I

Khao sat & cac nong do 0,5%;

Ngam trong dung dich H,0,

1%; 1,5%; thoti gian 1h, 2h,

)

3h, 4h.

Rira sach bang nuéc

!

Cét nho (1- 3 mm)

|

Khao sat voi 3 quy trinh chiét:
- Chiét voi acid acetic

Chiét collagen

{ - Chiét enzyme pepsin

- Chiét acid acetic +

|

enzyme pepsin

Loc

AN

!

Két tua collagen bang NaCl

\4

Lv tam thu taa

I

Collagen
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2.3.1 Nguyén liéu:
Da c4 van chuyén tir nha may veé:
- Bdo quan lanh.
- Radong.
- Rua bﬁng nudc sach nhiéu 1an dé loai bd mau va cac tap chét ban

khac...

2.3.2 Ngdm NaOH:

Muc dich: nham 1am sach céc tap chit ban, téy m&, mau, mui tanh, chét
nhon, cit dut cac lién két hydro cua collagen. Va cac mach nay tré nén 1ong 1éo, tao
diéu kién cho qua trinh chiét collagen duoc dé dang, hiéu suat thu hoi collagen cao.

4+  Nguyén liéu sau khi rira sach ta tién hanh ngam xt, v6i cac ndng do
0,025M; 0,05M; 0,075M; 0,1M. Sau khi ngdm da n¢ ra va khir di cac chét hitu co
c6 thé hoa tan trong kiém. Thoi gian ngdm khao sat 1-5 gio, trong diéu kién nhiét
d6 tuong dbi thap tir 4 — 9°C nham han ché sy phat trién cua vi sinh vat va 1am tranh
bién do6i collagen. Trong qué trinh ngdm nén khudy déu dé tranh hién tuong tac
dung cua xat khong déu 1én nguyén liéu. Két thuc thoi gian ngam thi vét ra, rira
sach.

Trong coéng doan ndy ta tién hanh khao sat ti 16 ngdm xut va thoi gian ngdm
xut dé tim ra néng do va thoi gian tdt nhat dé dat duoc hiéu qua cao.

2.3.3 Ngdm voi H,0;:

Sau khi ngam da cé voi xit ta 14y ra rdi rira sach dén hét md, chat nhon, bo
vao coc 1di tién hanh ngam v6i H,0,. Trong cong doan nay ta tién hanh khao sat ti
1¢ ran/léng, ndng d6 H,O, va thoi gian ngdm. Trong qué trinh ngdm ta cling giir
trong diéu kién nhiét do twong dbi thap tir 4 — 9°C.

Muc dich: tiy tring nguyén liéu, khir mui, va loai bé mot phan lipid.
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2.3.4 Ciit nhé:

Muc dich: Tao dién tich tiép xuc 16n giita nguyén liéu va dung moéi chiét,
tang hiéu qua chiét collagen.

2.3.5 Chiét collagen:

Sau khi cit nho nguyén liéu ta tién hanh khao sat quy trinh chiét collagen
bang acid acetic, enzyme pepsin, va két hop enzyme pepsin va acid acetic. Trong
qua trinh chiét luén dam bao nhiét d6 nam trong khoang 5 - 15°C nham tranh bién
tinh collagen thanh gelatin.

2.4 So' @6 b tri nghiém thirc cho cong doan ngim véi xit va H,O, nhu sau:
2.4.1 So' dd b tri thi nghiém véi xut:

Da ca

Ngam >t

/

A N A

N

B,. B, B

s ™
B3>B~ BI/EZEL B, B-

Thi ngiém duoc sip xép ngau nhién véi 20 nghiém thirc dwoc 1ap lai 5 an.

M/

Nong d6 xut : A; (0,025m); A, (0,05M); As (0,075M); A, (0,1M)
Thoi gian: B; (1 gio); B, (2 g10); B; (3 gi0); By (4 gid); Bs (5 gio)
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Bang 2.1 B tri thi nghiém cho cac nghiém thirc.

Nghiém thirc Nghiém thirc
1 A By 11 A; By
2 A B, 12 A; B,
3 A B; 13 A; B;
4 A By 14 A; By
5 A Bs 15 A; Bs
6 A, By 16 A4 By
7 A; B, 17 A4 B,
8 A; B; 18 A4 B;
9 A; By 19 A4 By
10 A; Bs 20 Ay Bs

2.4.2 So’ d0 b tri thi nghiém véi H,0;:

Da ca

Ngam xut

N

A, B; A; B;

I N
AN AN AN AN N

Thi ngiém duoc sip xép ngau nhién voi 24 nghiém thic duoc 1ap lai 4 1an.

Nong do xit : A, (0,05M) ; A; (0,075M)
Thoi gian: B; (3 gio)
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Nong d6 H,0, : C; (0,5%) ; C, (1%); Cs (1,5%)
Thot gian: Dy (1 gi0); D, (2 g16); D5 (3 g10); D4 (4 gio)

Bang 2.2 Bo tri thi nghiém cho cic nghi¢m thiic.

Nghiém thirc Nghiém thirc
1 A, B; C,D, 13 A3 B3 CDy
2 A; B; CD, 14 A; B; C\D,
3 A, B3 CD; 15 A3 B3 CD;
4 A; B; C Dy 16 A; B; C\Dy
5 A, B3 C,D, 17 A3 B3 C,D,
6 A, B; G,D, 18 A; B; C,D,
7 A; B3 C,D; 19 A3 B3 C,D;
8 A; B; C,Dy 20 A3 B; C,D,
9 A; B3 C3Dy 21 A3 B; 3Dy
10 A; B3 G5D, 22 A3 B3 G5D,
11 A; B3 C3D; 23 A3 B3 C3D;
12 A; B; C5Dy 24 A3 B3 C5Dy
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Chuwong 3
KET QUA VA BIEN LUAN

3.1 Phan tich thanh phan nguyén liéu:

- Ngudn nguyén liéu: Da ca Tra dugc 1ay tir nha may ché bién thuy san Can

Tho.

- Xir Iy: Da c4 thu gom tir nha may vé duoc rira sach, dé rao. Sau d6 goi bang

bao polyethylene va bao quan trong tu dong -18°C.

- Khéo sat thanh phan da ca tra:

Bang 3.1 Thanh phin da ca tra nguyén liéu

Thanh phan Ham lugng (% trong lugng

wot)
Protein 30,4
Lipid 7,5
D6 4m 60,7
Do tro 0,3

Céc hop chét hitu co (chat 1,1
mau, mui, hydrocarbon)

3.2 Xur Iy da cd bang NaOH:

Ngdm xut: Nguyén liéu sau khi rira sach ta tién hanh ngam xit, nong do xit dung

ngam 13 0,025 — 0,1N. Sau khi ngdm da né ra va khir di cac chét hitu co c6 thé hoa

tan trong kiém.
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Ngam méu: luong da ca/dung dich NaOH duoc khao sat 1/10 1an luong dung dich
xut (1/10 w/v). Thot gian ngdm dugc khao sat 1 + 5 gio. Trong qua trinh ngdm nén
khudy déu dé tranh hién tugng tac dung cua xut khong déu 1én nguyén liéu. Sau khi

ngam du thoi gian thi xa nude xut ré1 vot ra, dung nudce trong rira sach tap chat va

xut bam trén nguyén li€u sau d6 vot ra dé rao.

Diéu ki¢n khdo sat:

Nhiét do: nhiét do xir ly (nhiét do phong thi nghiém 30 — 32°C)

Ti 1€ da ca / dung dich xat (w/v): 1:10

N6ng do NaOH(N): 0.025; 0.05; 0.075; 0.1

Thoi gian ( gi0): 1h; 2h; 3h; 4h; Sh

Bang 3.2 Két qua xir 1y da véi NaOH

Nong d6
NaOH
NaOH 0,05N | NaOH 0,075N NaOH 0,1N
N 0,025N
Thoi gia
h Chua sach, da | Chua sach, da | Chua sach, da Sach,da truong
binh thuong | binh thuong binh thuong 16n
o Chua sach, da | Chua sach, da | Chua sach, da Sach,da truong
binh thuong | binh thuong binh thuong 16n
- Chua sach, da | Sach, da binh Sach, da binh Sach,da truong
binh thuong thwong thuong l6n
i Chua sach, da | Sach, da binh Sach, da binh Sach,da truong
binh thuong thuong thuong 16n
s Chua sach, da | Sach, da binh Sach, da binh Sach,da truong
binh thuong thuong thuong 16n
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Bang 3.3 Khio sat ham 4m sau khi ngim véi NaOH

Nghiém thtrc | D6 4m (%) Nghiém thic | D6 am (%)

A, B, 78,03 A3 B, 78,78

A B, 79,29 A3 B, 81,55

A, B; 79,66 A; B; 81,57

A, By 78,68 A; B, 81,71

A, Bs 78,01 A; Bs 82,87

A, B, 78,40 A4 B, 89,23

A, B, 81,60 A4 B, 89,42

A, B; 81,08 A, B; 89.71

A, By 79,65 A4 By 90,13

A Bs 79,51 A4 Bs 90,26

Ham am (%) theo nong d9 xut va thoi gian xir Iy
HAM AM (%)
95 H1h
90 | M 2h
[J3h

85 - []4h
80 W 5h
-l
70 i X -

0,025N 0,05N 0,075N 0.aN oNePOXUT

Hinh 3.1 Biéu do khdo sdt ham am nguyén ligu sau khi xir Iy bang NaOH
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Bang 3.4 Khio sat ham lwgng lipid sau khi ngam véi NaOH

Nong d6 NaOH
NaOH 0,05N | NaOH 0,075N NaOH 0,IN
0,025N
Thoi gia % % % %
lh 7.15 7.02 7.03 7.0
2h 6.98 6.75 6.95 6.78
3h 6.82 6.72 6.71 6.68
4h 6.78 6.71 6.71 6.66
5h 6.78 6.71 6.70 6.64
Linid Ham luong (%) lipid theo ndng dd xut va thoi gian xir Iy
ipid %
7.2
7.1 - E1h
7 - — [ = W 2h
6.9 - 13h
6.8 1 mp
6.7 -
6.6 - H5h
6.5 -
6.4 -
6.3 R N
NONG DO XUT
0,025N 0,05N 0,075N 0.1N

Hinh 3.2 Biéu dé khdo sdat ham lwong lipid sau khi xi¢ Iy bang NaOH
Nhan xét: Tur bang khao sat d§ sach cua nguyén li¢u ta nhan théy réng o
mAu c6 ndng do xut 0.1N ¢6 cdu tric da truong qua 16n khong gitt duoc trang
thai ban dau cta nguyén li¢u, ta loai bd mau nay va chi khdo sat cac budc tiép

theo v&i 3 mau con lai. Dua vao cac bang khao sat ta thay mau c6 thoi gian xtr
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1y 3 gid va ndng d6 xat 0.05N ¢6 ciu trac da binh thudng khong bi truong qua
16n va sach. Vi vay ta 1dy mau ndy mang di khao sat budc tiép theo.

3.3 Xur Iy da cd bang H,0,.

Nguyén liéu sau khi ngdm v&i x1t ta tién hanh cong doan tich mau, mui cho nguyén
liéu. Hoa chat duoc sir dung ¢ day 1a H,0,, ndng d6 dung ngam 1a 0,5%; 1%; 1,5%.
Trong khi ngdm céc chat mau, mui va khoang s& bj tach ra khoi nguyén liéu. Ngam
mau: luong da ca/dung dich H,O, dugc khao sat 1/10 (w/v). Thot gian ngdm dugc
khao sat 1 =4 gid, trong diéu kién nhiét d6 phong thi nghiém (30 -32°C). Trong qué
trinh ngdm nén khudy déu dé tranh hién tuwong tac dung cua H,O, khong déu 1én
nguyén liéu. Sau khi ngdm du thoi gian thi xa nudc H,0, rdi vét ra, dung nude
trong rura sach tap chit va H,O, bam trén nguyén liéu.

Diéu kién khdo sdt:

- Nhiét do: nhiét d6 xur 1y ( nhiét do phong thi nghiém 30 — 32°C).

- Ti 1€ da c& / dung dich H,O, (w/v): 1:10.

- Nong d6 H,0, (%): 0.5%; 1%; 1.5%.

- Thoi gian ( g10): 1h; 2h; 3h; 4h.
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Bang 3.5 Két qua xir Iy da bang H,0,

Méu NaOH 0,05N, 3h
H,0, 0,5% H,0, 1% H,0, 1,5%
Mau Mui Mau Mui Mau Mui
Thoi gia
1h Xam it Xam it Xam it
Xam , Xam tra"lng i Xam tréng ,
2h Rat it Rat it Rat it
Xam tring , Trfmg . Tring ,
3h Rat it Rat it Rat it
Xam trang , Tring , Tring ,
4h Rat it Rat it Rat it
Bang 3.6 Két qua khéo sat ham 4m bing H,0,
Méu NaOH 0,05N, 3h
H,0, 0,5% H,0, 1% H,0; 1,5%
Thoi gi
1h 68.7 68.5 68.1
2h 71.6 71.3 71.1
3h 71.8 71.3 71.3
4h 69.5 69.4 69.1
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L Ham Am ciia da theo nf‘mg do H,O, va thoi gian xir ly
HAM AM (%)

73
72 -
71 -
70 -
69 -
68 -
67 -
66 -

O1h
W 2h
013h

[J4h

0.5% 1.0% 1.5% NONG PO H-0,

Hinh 3.3 Biéu dé khdo sat ham dm ciia da sau khi xi¢ ly bang H,0;

Bang 3.7 Két qua khio sat ham lwong lipid sau khi xir Iy da bang H,0,

Mau NaOH 0,05N, 3h
H,0, 0,5% H,0, 1% H,0, 1,5%
Thoi gia
1h 4.3 4.2 42
2h 43 4.1 3.9
3h 4.1 3.9 3.9
4h 4.1 3.9 3.8
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Ham lwong lipid ciia da theo ndng d H,O, va thoi gian xir ly

NONG PO H,0,

Hinh 3.4 Biéu dé khdo sdat ham lwong lipid ciia da sau khi xi Iy bang H,0,

Nhén xét: Tt cac bang phan tich cam quan, ham am, lipid chiing t6i nhan thay rang
xtr Iy da & ndng d6 H,0, trong thoi gian 3 gio 1a dat két qua tdt nhat, khi ting ndng
d6 va thoi gian xtr 1y thi ciing lam tang hiéu qua nhung khong dang ké. Vi vay
chung t6i s& chon miu da dugc xir Iy & ndng do H,0, 1% trong thoi gian 3h dé di

tién hanh chiét collagen.

3.4 Chiét collagen bang acid acetic:

Diéu kién khao sat:
- Nhiét do: 4°C; 9°C.
- Ti 1¢ da /dung dich (w/v): 1:10; 1:50; 1:70
- Nong d6 acid (M): 0.25; 0.5; 0.75; 1

- Thoi gian 1ay mau (h): 2; 4; 6; 8; 12; 24; 48; 72
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Tién hanh thi nghiém véi ti 1& da /dung dich (w/v): 1:10 chung t6i thiy da
trrong 1én va hat hét nude trong dung dich. Vi vy ching toi tién hanh thi nghiém

voi ti 1€ da/ dung dich (w/v): 1:50.

Bang 3.8 Két qua chiét collagen bing acid acetic ¢ 4°C, tj 1¢ R/L = 1:50

Nong do | 0.25M 0.5M 0.75M 1M
Thoi gian o/l ol o/l ol

2h 1.53 1.63 1.72 1.73
4h 1.82 1.98 1.75 1.84
8h 1.96 2.13 2.25 2.27
12h 2.24 2.42 2.54 2.63
24h 3.57 3.67 3.68 3.79
48h 3.78 3.79 3.81 3.83
72h 3.84 3.85 3.85 3.86
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2h

4h

8h

12h

48h

H0.25M
H0.5M
20.75M
1M

10g da /500ml
Til¢ 1:50

4°C

Hinh 3.5 Két qua chiét collagen bang acid acetic ¢ 4°C, 15 1é R/L = 1:50

Bang 3.9 Két qua chiét collagen bing acid acetic & 9°C, ti 16 R/L = 1:50

Nongdo| 025M | 05M | 0.75M M
Thot gian g/l g/l g/l o/l

2h 1.58 1.65 1.68 1.71
4h 1.87 1.72 1.76 1.79
8h 1.98 237 2.53 287
12h 2.41 2.59 273 3.15
24h 372 372 373 3.78
48h 3.79 3.81 3.82 3.84
72h 3.85 3.85 3.86 3.86
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4.5
4
3.5
3
2:9
2
1.5
1
0.5
0

Ham lwong (g/1)

CHIET G 9°C, 1/50

8h

12h

24h 48h 72h
Thoi gian (h)

m0.25M
m0.5M
m0.75M
= 1M

10g da/500ml
1:50
9°C

Hinh 3.6 Két qua chiét collagen bang acid acetic ¢ 9°C, 1y 1é R/L = 1:50

Bang 3.10 Két qua chiét collagen bang acid acetic & 4°C, ti 1é R/L = 1:70

ong do 0.25M 0.5M 0.75M M
g/l g/l g/l g/l
Thoi gia
2h 1.72 1.74 1.78 1.81
4h 1.82 1.85 1.86 1.93
8h 1.94 2.02 2.15 2.26
12h 2.34 2.65 2.75 2.86
24h 3.61 3.63 3.68 3.71
48h 3.82 3.82 3.82 3.83
72h 3.87 3.88 3.88 3.88
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Ham luong (g/1) CHIET G 4°C,1/70

4.5 m0.25M
4 ®0.5M
3.5 -
3 ~ m0.75M
2.5 - ®m 1M
2
1.5 4
1 4 10g da/700ml
0.5 - 1:70
0 - 45C

2h 4h 8h 12h 24h 48h 72h
Thoi gian ()

Hinh 3.7 Két qua chiét collagen bing acid acetic 6 4°C, ty 1¢ R/L = 1:70

Bang 3.11 Két qua chiét collagen bing acid acetic & 9°C, ti 16 R/L = 1:70

ong do 0.25M 0.5M 0.75M 1M
g/l g/l g/l g/l
Thoi gia
2h 1.73 1.75 1.82 1.88
4h 1.83 1.85 2.18 2.35
8h 1.96 1.98 2.26 2.66
12h 2.25 2.32 2.65 2.84
24h 3.62 3.68 3.69 3.69
48h 3.83 3.83 3.83 3.84
72h 3.87 3.88 3.88 3.88
4.5 m0.25M
4 m0.5M
3.5 =
3 _ ®m0.75M
2.5 - m 1M
2
1.5 ~
1 10g da/700ml
0.5 1:70
0 - 90C

Oh 2h 4h 8h 12h 24h 48h 72h
Thoi gian (h)

Hinh 3.8 Két qua chiét collagen bing acid acetic 6 9°C, ty 1¢ R/L = 1:70
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Két lugn: Chiét collagen béng acid acetic O néng do 0.5M, ty I¢ R/L = 1:50, nhiét
d6 4°C, thoi gian 24h. Ham luong collagen thu duoc 1a 3.67g/1. Viée ting ndng do,
thoi gian, ty 1¢ chiét cling lam ting ham lugng nhung khong dang ké. Khi ting nhiét
d6 chiét 4 -9°C ham luong collagen ciing ting nhung khong dang ké.

3.5 Chiét collagen bang enzyme pepsin:
Diéu kién khao st:
- Nhiét d¢: 4°C; 9°C;
- Ti 1¢ da /dung dich (w/v): 1:10 ; 1:50; 1:70
- Nong d6 enzyme pepsin (%): 0.025; 0.05; 0.075; 0.1
- Thot gian léy mau (h): 2; 4; 6; 8; 12; 24; 48; 72

Bang 3.12 Két qua chiét collagen bang enzyme pepsin ¢ 4°C, ti 1¢ R/L = 1:10

ong do enzyme 0.025% 0.05% 0.075% 0.1%
Collagen (g/l) | Collagen (g/1) Collagen (g/) | Collagen (g/l)
Thoi gian

2h 0.023 0.042 0.063 0.078

4h 0 0 0 0

&h 0 0 0 0

12h 0 0 0 0

24h 0 0 0 0

48h 0 0 0 0

72h 0 0 0 0

Nhian xét: Khong chiét dugc collagen bing enzyme pepsin & 4°C, ti 16 R/L =
1:10. Va két qua ciing twong tir khi chung ta tién hanh chiét ¢ nhiét d6 9°C va cac ti
1¢ R/L cao hon. Chung ta thay khong nhirng khong chiét duoc collagen ma con xay

ra hién tugng tu tiéu enzyme vi enzyme c6 kha nang ty ti€u chinh no.
3.6 Chiét collagen bang enzyme pepsin két hop véi acid acetic:
Khio sdt vdi 4 yéu to:

- Nhiét dg: 4°C; 9°C;
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- Ti l¢ da /dung dich (w/v): 1:50

- Nong dg enzyme pepsin (%): 0.025; 0.05; 0.075

- Nong dé acid (M): 0.25; 0.5; 0.75

Thoi gian léy mau (h): 2; 4; 6; 8; 12; 24, 48; 72

BANG NGHIEM THUC

STT Enzyme pepsin (%) | Acid acetic (M) R/L Nhié¢t do
1 0.025 0.25 1:50 4
2 0.025 0.5 1:50 4
3 0.025 0.75 1:50 4
4 0.05 0.25 1:50 4
5 0.05 0.5 1:50 4
6 0.05 0.75 1:50 4
7 0.075 0.25 1:50 4
8 0.075 0.5 1:50 4
9 0.075 0.75 1:50 4
10 0.025 0.25 1:50 9
11 0.025 0.5 1:50 9
12 0.025 0.75 1:50 9
13 0.05 0.25 1:50 9
14 0.05 0.5 1:50 9
15 0.05 0.75 1:50 9
16 0.075 0.25 1:50 9
17 0.075 0.5 1:50 9
18 0.075 0.75 1:50 9
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Fohiy irgrig (2/1) D6 thi chiét theo thai gian

m M1(E0.025%; A0.25M)
W M2(E 0.025%; A 0.5M)
mM3(E0.025%; A0.75M)

10g da/500ml

‘ ’ ' ' ‘ ‘ 1:50
oh 2h 4h 8h 12h 24h 48h 72h 400

Thoi gian (h)

Hinh 3.9 Két qui chiét collagen ¢ 4°C, ty Ié R/L = 1:50

Ham luong (g/1) CHIET G 4°C, 1/50
6 B M4(E 0.05%; A0.25M)
5 B M5(E0.05%; A 0.5M)
4 = M6(E 0.05%; A 0.75M)
3
2
1
0 10g da/500ml
1:50
Oh 2h 4h 8h 12h 24h 48h 72h 400
Thoi gian (h)
Hinh 3.10 Két qud chiét collagen 6 4°C, ty 1é R/L = 1:50
Ham 1 (o) T O 4°
] am hrane (o CHIET O 4°C, 1/50 B M7(E0.075% A0.25M)
| B VB(E 0.075% A0.5M)
4 " VB(E 0.075% A0.75M)
3 -
2 -
1 10g da/500ml
0 1:50

Oh 2h 4h 8 12h 24h 48h 72h Thoi gian 4° C
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Ham luong (/1) CHIET O 9°C, 1/50

5 B M10(E 0.025%; A 0.25M)
4'2 ®m M11(E 0.025%; A 0.5M)
3.5 = M12(E 0.025%; A 0.75M)

3
2.5 A

2 _

1.5 -

1 _

05 1 10g da/500ml

0 - 1:50

Oh 2h 4h 8h 12h  24h 48h 72h 90C
Thoi gian (h)
Hinh 3.12: Két qud chiét collagen 6 9°C, ty 1é R/L = 1:50

Ham luong (/) CHIET 0'9°C, 1/50

6 B M13(E0.05%; A 0.25M)

5 B M14(E0Q.05%; A 0.5M)

a B M15(E0.05%; A 0.75M)

3

2

1 -

o }osg0 da/500ml

oh 2h 4h 8h 12h 24h 48h 72h 90C

Théi gian (h)

Hinh 3.13 Két qud chiét collagen 6 9°C, ty 1é R/L = 1:50
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Ham lwong (g/1) CHIET & 9°C, 1/50

6 B M16(E0.075%; A 0.25M)
5 B M17(E0.075%; A 0.5M)
4 = M18(E0.075%; A 0.75M)
3 .
2 -.
1
0 _ _ : 10g da/500ml
' 1:50
Oh 2h 4h 8h 12h 24h 48h 72h 9iC

Thoi gian ()

Hinh 3.14 Két qud chiét collagen 6 9°C, ty 1é R/L = 1:50
Két luin:

- Piéu kién chiét collagen bang enzyme pepsin két hop véi acid acetic: khi bo
sung acid acetic 1am hiéu suét chiét ting dang ké vi khi b6 sung thém acid acetic tao
moi truong pH thich hop cho enzyme pepsin hoat dong.

-0 néng do enzyme pepsin 0.05%, acid acetic 0.5M, ty 1€ 1:50, nhié¢t do chiét
4°C, thoi gian chiét 24h. Ham luong collagen thu duogc 1a 5.4 g/1, viée ting ndng do,
thoi gian, nhiét d ciing 1am ting hiéu suat nhung khong dang ké.

3.7 Xac dinh ddc tinh ly hoa cua collagen thu dwoc:
Két qua phén tich collagen & dang tiia:

Dich chiét collagen dwoc tao tiia bang NaCl ¢ 4°C, 3h. Liy tiia dem phan tich thu
dwoc két qud nhw sau:

e Ham luong am: 86.2 0.7 %

e Tro:1.92+0.02 %

e Ham lugng chat hitu co: 5.42 + 0.09 %

e Ham lugng lipid 0.13 £ 0.02 %.

e Két qua dién di:
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3.8 Quy trinh chiét collagen tir da cd tra bang acid acetic va enzyme pepsin nhw

sau:

Acid acetic + enzyme pepsin

Rtra sach bang nudc

}

Negam vdi1 NaOH 0.05N

A

Rira sach bang nudc

I

Ngam H,0, 0.5%

A 4

Rtra sach bang nudc

|

Cét nho

|

Chiét collagen

}

Ly tam

!

Két tua collagen bang NaCl

\4

Lv tam thu taa

!

Collagen

63




Chuong 4:
KET LUAN - KIEN NGHI

4.1 Két lun:

Qua két qua nghién ctru, chiing t6i di tim dwgc diéu kién thich hop cho qua trinh

thu nhan collagen nhu sau:

- Xir 1y da c4 bang NaOH 0.05N trong thoi gian 3h, H,O, 1% trong thoi gian 3h, da

ca sach, c6 mau trang, mui giam nhiéu, da ca truong nhe, da khong bi bién tinh.

- Phuong phap tach chiét bang enzyme pepsin két hop véi acid acetic cho ham

luong collagen cao( 5.4g/l) hon phuong phap chiét bing acid acetic (3.67g/1.)

- Xéc dinh dugc nhi¢t do va thoi gian, n6ng dd tach chiét tot nhat cua enzyme

pepsin két hop véi acid acetic 1a:

Nhiét do: 4°C

Thot gian: 24h

Nong d6 enzyme: 0.05%
Nong d6 acid: 0.5M

Két qua dién di cho thiy collagen thu duoc 14 collagen type I gdm hai chudi

al,2 (khoang 115kDa) va 1 chudi B (khoang 210kDa).
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4.2 Kién nghi:

- Trong qué trinh nghién ctru do thoi gian c6 han nén vi¢c thu thap tai liéu,

tim hiéu sdu rong vé quy trinh san xut gelatin con nhiéu thiéu sot.

- Céc trang thiét bi trong thi nghi€ém con nhiéu han ché nén viéc thuc hién dé
tai gap nhiéu kho khan.

Do d6, huéng dé xuat dé hoan thién dé tai la:

- Phong thi nghiém can duoc dau tu thém céc trang thiét bi dé thuan loi cho

viéc nghién ctru nhu: may dong kho, b chiét béo sohxlet, tu dong ...
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PHU LUC

MOT SO HINH ANH TRONG QUA TRINH SAN XUAT
COLLAGEN

2010/04/03

2010/05/20816:47

Hinh 2: Da ngadm v6i NaOH 0.05N va H,0, trong 3h
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