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MO PAU

Viét Nam c6 ngudn lgi stra bién vo cung doi dao. Theo udce tinh, trit
luong sira bién nudce ta 1én dén hang triéu tan va cdng suat khai thac 1én téi
hang trim nghin tan/nam [1] [2]. Pac biét loai sita Rhopilema hispidum
(Vanhoffen, 1888) (R. hispidum) 1a ngudn loi bién c6 tiém ning mang lai loi
ich kinh té va xa hoi cao. Mic du san luong khai thac stra hang nim trén thé
gidi néi chung va & nudc ta noi riéng rat 16n, nhung sira bién Viét Nam chu yéu
chi dugc khai thac va ché bién tho, da phan 1a cac san pham so ché phuc vu tiéu
thu noi dia 1am thuc pham va xuét khau (stra mudi) voi gia trj kinh té rat thap
[2]. Mat khac, do anh hudng ciia sy thay d6i cac diéu kién mdi truong, tan so
va quy md hién tuong sira “nd hoa” ngdy cang gia ting. Dicu nay dan dén
nhimg anh huéng nghiém trong téi moi trudng, cac nguon loi thity san khéc,

tryc tiép va gian tiép tac dong tidu cuc dén kinh té - xa hoi.

Collagen 1a mot protein ciu truc, 13 thanh phan chinh trong nhiéu mé lién
két. Trong cong nghiép, collagen tir 1au d3 dwoc tng dung rong rai nhu mot
nguyeén liéu quan trong trong nganh y dugc, my pham va thyc pham. Udc tinh
thi truong collagen toan cau nam 2016 1a 3,71 ty USD, du kién s& c¢6 su ting
trudng manh va dat 6,63 ty USD vao nam 2025 [3]. Thi truong nguyén li€u
collagen toan cau du bao sé& c6 kha ning dat duoc toc do tang trudong kép 10,4%
hang nam trong khoang thoi gian tir nam 2017 dén nam 2025 [4]. Tuy nhién,
nguyén liéu san xuat collagen hién nay cha yéu 1a xuwong va da cta cac loai gia
stic. Nhitng nguon nguyén liéu nay hién khong du nguon cung cap din dén gia
thanh ngay cang cao, anh hudng truc tiép téi ngudn cung va gia collagen trén
quy mo toan cau. Mit khac, su rang budc ton gido (nguoi Hoi gido, nguoi Hindu
va nguoi Do Thai chiém t&i 38,4% dan sb toan cﬁu) cling tao ra sy han ché
trong Viéc sir dung cac san pham tir lon va bo. Do d9, giai phap cap bach 1a tim
ra nguon nguyén liéu thay thé trong viéc san xuét collagen.

Collagen c6 ngudn gdc tir bién di dugc cong nhan cé nhiéu tac dung wu
viét hon so véi collagen tir cac ngudn nguyén lidu khac, nhu c6 do an toan cao,
it c6 nguy co truyén bénh, khong c6 rao can vé tén giao trong viéc sir dung,
nguon nguyén liéu phong phil va nang suat chiét xuat lai cao hon so véi cac
ngudn nguyén liéu khac [5] [6]. Pac biét collagen tir stra bién lai ¢ thém cac

ddc diém wu viét hon, tiém ning trong tmg dung trong y dugc. Do viy, xét vé
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mat kinh té va ¥ nghia xa hoi thi st:a bién duoc xem la dbi twong wu viét co thé
dung lam nguyén liéu thay thé trong san xuét collagen.

Ttr 1au, nhiéu nghién ctru tach chiét collagen tir ngudn sinh vét bién da
duoc nghién ctru va ung dung trong thuc tién. Mic du c¢6 ham luong collagen
cao, tuy nhién nghién ciru tach chiét collagen tir sira bién con han ché. Trén thé
gid1, cac nghién ctru tach chiét collagen tur stra da dugc thuc hién trén mot )

loai, v6i phuong phap chua yéu 1a sir dung enzyme va cac loai axit.

Tai Viét Nam, du san luong stra hang nam rat cao va 1a loai ¢6 tac dong
16n dén moi trudng sinh thai bién ciing nhu nhiéu khia canh doi séng, kinh té
nhung cac nghién ctru vé loai sinh vét nay van con rat han ché. Viéc nghién
clru sira méi bat dau duoc tién hanh trong khoang 50 niam tré lai day. Cac
nghién ctru mdi chi tap trung khao sat, danh gia vé sd luong loai, san luong va
phan bd céc loai, chua ¢ nhiéu nghién ctru vé viéc tach chiét cac hoat chit
trong stra bién. Cho t6i nay, dang chu y nhat phai ké dén dé tai “Nghién ctru
cong nghé ung dung enzyme trong san xuat collagen tir ngudn loi sira bién
Viét Nam” thudc Dé an phat trién va tng dung cong nghé sinh hoc linh vuc
cong nghiép ché bién dén nam 2020 do B4 Cong Thuong quan 1y va Vién Tai
nguyén va Mai trudng bién 1a co quan chu tri dé tai. Trong d6, dé tai da tién
hanh nghién ctru va xay dung dugc quy trinh cong nghé xir Iy nguyén li€u va
tach chiét collagen tir stra va danh gia dugc hiéu suat tach chiét tir cac cong
nghé khac nhau [7]. Mic du vy, toi wu héa quy trinh cong nghé sir dung
enzyme trong tach chiét dé dat hiéu qua cao nhat van hét stc can thiét. Mat
khac, dé tang kha ning tmg dung ctia san pham collagen vao doi séng thi viéc
nghién ctru tim ra phuong thirc tao san pham collagen c6 dic tinh uu viét hon
1a hét sirc quan trong, trong do6 collagen peptide da dugc chimg minh 1a c6 day
du cac dic tinh nhu collagen dang I nhung lai c6 thém nhiéu dic diém vuot troi
so voi collagen théng thudong. Hon nita, viéc danh gid cac dic diém khac nhau
ctia cac san pham collagen dugc tach chiét cling rat can thiét, nham cung cép
day du co so khoa hoc cho viéc phat trién cac tng dung sau nay.

Xuat phat tir nhitng 1y do trén, dé tai nghién ctru cua luan van: “Nghién
citu tdch chiét collagen tir sira Rhopilema hispidum (Vanhoffen, 1888)” nham
thu duoc collagen tir loai sira R. hispidum va danh gia dugc mot s6 dic diém

ctia ching lam co s& khoa hoc cho cac nghién ctru, tng dung tiép theo.



Muc dich nghién ctiru

Ung dung enzyme pepsin trong tach chiét collagen, tao collagen peptide tir
strta R. hispidum va danh gia mot sé dic diém cua cua ching.

Noi dung nghién ciru

1. Nghién ctru tng dung enzyme pepsin trong tach chiét collagen tir sta R.
hispidum.

2. Nghién ctru thir nghiém phén cit collagen bang enzyme tao san pham
collagen peptide.

3. Nghién ctru mot s dic diém cua san pham collagen, collagen peptide.
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Chwong 1. TONG QUAN NGHIEN CUU
1.1. Trir lwong va kha ning khai thac sira bién & Viét Nam
1.1.1. Tri¢ lwong siva bién 6 Vigt Nam

Theo Nguyén Duong Thao va cong su (2011) [2], trir lugng ngudn 1oi sta
kinh té & cac ving ven bién Viét Nam duoc téng hop trén Bang 1.1. Dién tich
vung ven bién Viét Nam duoc tinh toan theo hé toa dd WGS 84 véi dién tich
vung bién diéu tra 1a 100.414 km?; trong d6, dién tich ving ven bién phia tay
Vinh Bic B6 1a 25.920 km?, vung ven bién Trung B 1a 8.213km?, viing ven
bién Pong Nam Bo 1a 43.360 km? va vung ven bién Tay Nam B¢ 1a 22.921
km?,

Bang phuong phap Pennington (1983), tong trit lugng ngudn lgi sira kinh
té & ca 4 ving ven bién Viét Nam dugc udc tinh trung binh khoang 1.048.040
tan. Trir lugng & ving ven bién phia tdy Vinh Bic Bo wdc tinh khoang 926.250
tan chiém t6i 88% tong trir luong, trong d6 stra trang 14 919.510 tin va sira do
13 6.740 tan. Trit lugng & ving ven bién Trung Bo udc c6 khoang 45.750 tan
chiém 4% tong trit lugng, gom stra tring 13 36.670 tan va sira ro 12 9.080 tan.
Trit lwong & ving ven bién Pong Nam B uée tinh khoang 28.180 tan chiém
3% tong trit lugng, gdm sira tring 18.030 tan va sira L. smithii 10.150 tan. Trix
lwong & ving ven bién Tay Nam Bo udc khoang 47.860 tan chiém 5% tong trit
lugng, trong d6 sira tring 12.670 tan va sira L. smithii 35.190 tan (Bang 1.1).

Trong nhom sta kinh té, stra tring chiém phan chu yéu véi trir luong dat
tGi 986.880 tan, tiép dén 1a sira L. smithii khoang 45.330 tan, sira 16 khoang
9.080 tAn va cudi cing 1a stra d dat khoang 6.740 tan. Trit lugng ngudn loi stra
kinh t& & viing ven bién Viét Nam c6 su bién dong 16n trong thoi gian diéu tra
(tir ddu nam 2009 t6i hét nam 2010), trong d6 nim 2009 udc coé khoang
1.307.810 tan. Nam 2010 trit lugng sta chi wéc co khoang 60% so véi nam
2009 udc khoang 788.270 tan sira (Bang 1.1).
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Bdng 1.1. Tré lweng nguén lei siza kinh té wéc tinh é cac vang ven bién
Viét Nam [2]

Ving ven I)'u_tn Thoi : "l;l‘ll' llrg'ng ngqtuu loi thrf'o 1(3:11 (tan) : .hl"ong
bién ‘uch, gian Stra frang | Sira do Stra ro Stra  |trir lwgng
(km") R hispidum | R.esculentum | C.mastigophora| L.smithii | (tdn)
Phia tay 4-5/2009 1.240.505 6.551 - - 1.247.056
Vinh Béc | 25.920 | 3-4/2010 598.506 6.938 - - 605.444
Bo Trung binh 919.506 6.744 - - 926.250
5-6/2009 32.786 - 10.614 - 43.400
T
r;flg 8.213 | 4-5/2010 40.558 - 7.547 - 48.105
Q
Trung binh 36.672 - 9.081 - 45.753
9-10/2009 - - - 11.238 | 11.238
Dong -
. | 43.360 [10-11/2010 36.063 - - 9.057 | 45.120
Nam Bo
Trung binh 18.032 - - 10.147 | 28.179
10-11/2009 6.114 - - - 6.114
Ta
y . | 22.921 | 4-5/2011 19.228 - - 70.369 | 89.597
Nam Bo
Trung binh 12.671 - - 35.185 | 47.856
Nam 2009 | 1.279.405 6.551 10.614 | 11.238 |1.307.808
Toan -
) 100.414| Nam 2010 694.355 6.938 7.547 | 79.426 | 788.266
vung
Trung binh 986.880 6.744 9.081 | 45.332 |1.048.037

Ghi ch: (%) gid tri tinh & vimg ven bién Qudng Ninh - Thanh Héa; (**) diéu
tra & viing bién Tdy Nam B6 nam 2009 & 2011.

1.1.2. Khd néng khai thdc siva bién é Viét Nam

Ciing nhu ngudn loi hai san khac, dé dam bao stra bién khong bi danh bét

qué muc, can phai bao vé mdt phan cua don vi trit lugng dé tai tao nguon loi.

Do stra 1a nhém thuiy sinh vat cé suc sinh san 16n véi ca 2 ki€u sinh sdn vo tinh

va hiru tinh, vong doi ngan, thoi gian sinh truéng nhanh nén kha nang khai thac

bén virng ngudn loi stra s& 16n hon c4, udc tinh bang khoang 70% trit luong.

Kha nang khai thac nguon lgi stra kinh t€ & cac vung ven bién Viét Nam udce

tinh tir cac chuyén diéu tra duoc trinh bay trong Bang 1.2.
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Bdang 1.2. Khd nding khai thdc nguon lgi siza kinh té wéc tinh 6 ving ven
bién Viét Nam [2]

Kha niing khai thic theo loii (tin s 1
Vi | T T mas | sira | S| et
bién gian Sira trang Sira dé Siraro Sira (tén)
R.hispidum | R. esculentum | C.mastigophora | L smithii
Phia tiy 4-5/2009 | 868.354 4.586 - - 872.939
Vinh Bic 3-4/2010 418.954 4.857 - - 423.811
Bo Trung binh |  643.654 4.721 : - 648.375
5-6/2009 22.950 - 7.430 - 30.380
Trung
B6 4-5/2010 28.391 - 5.283 - 33.674
L Trung binh 25.670 - 6.357 - 32.027
9-10/2009 - - - 7.867 7.867
bong
. | l0-11/2010 25244 - - 6.340 31.584
Nam Bo
Trung binh 12.622 - - 7.103 19.725
9-10/2009 4.280 - - - 4.280
Tay
u 4-5/2011 13.460 - - 49.258 62.718
Nam Bo
Trung binh 8.870 - - 24.629 33.499
Niam 2009 895.584 4.586 7.430 7.867 915.466
Toan
. .2 | Nam 2010* 486.049 4.857 5.283 55.598 551.786
ving bién
Trung binh 690.816 4.721 6.357 31.732 733.626

Kha nang khai thac nguén loi stra & vung ven bién Viét Nam giai doan 2009
- 2011 wdc tinh khoang 733.600 tan. Trong d6, ving ven bién phia tdy Vinh
Bic Bo 1a ngu truong trong diém c6 kha niang khai thac ngudn loi stra 1én dén
648.400 tan, tiép dén 1a viung ven bién Ty Nam B¢ 33.500 tan, ving ven bién
Trung Bo 32.000 tan; kha nang khai thac thap nhat la ving ven bién Péng Nam
Bo udc khoang 19.700 tan (Bang 1.2).

Két qua thong ké trong Bang 1.2 ciling cho thay: nguén loi sia kinh té &
vung ven bién Viét Nam vé6i thanh phan chua yéu 14 stra tring cho kha ning khai
thac udc tinh khoang 690.800 tan, stra L. smithii 31.700 tan, sira rd 6.400 tan,
stra d6 14 4.700 tan. Pic biét, ving ven bién phia tdy Vinh Bac B hang nim
c6 kha nang khai thac dén 648.400 tan sira kinh té, trong d6 sta trang 643.700
tan va stra d6 4.700 tan. Loai stra du trdng R. hispidum 13 loai c6 trit luong va
kha nang khai thac chinh v6i hon 643 nghin tin/ndm, trong d6 phan b chu yéu
¢ vung Quang Ninh, Hai Phong cho t61 Thanh Hoa.
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1.1. Collagen va collagen tir sira bién
1.1.1. Céu tao va céu triic collagen

Collagen 1a mot loai protein cAu tric phé) bién, co trong tat ca cac mo, dic
biét phong phu & dong vat da bao, chiém dén 25- 30% tong s protein trong co
thé dong vat [8] [9]. Phan 16n collagen ngoai bao co cu trac dang soi, 1a thanh
phan c4u tric chinh cua chat nén ngoai bao cua tat ca cic mo lién két (tir da,
xuong, day ching, gan va sun) cling nhu moé dém cua tit ca cac co quan nhu
mo [10]. Protein xo nay lam ting d6 bén co hoc va chirc ning sinh 1y cua té
bao va cac co [11] [12].

Phan 16n collagen duoc tim thiy c6 ciu tric dang soi dai khoang 280 nm,
v6i khéi lugng phan tir khoang 360.000 Da [13]. Phén tir collagen c6 cdu tric
xodn dc¢ gom ba chudi polypeptide bén vao nhau thanh mot chudi siéu xoin
(mdi mach don co cu trac xoan, chidu cao ciia mdi gdc xoan trén truc siéu
X04n nay 1a 2,9A°% mot vong xodn 1a 3,3 géc amino acid). Cac chudi
polypeptide dugc cdu thanh tir su lap di lap lai trinh tu cta ba axit amin,
glycine-XY, trong d6 X va Y chu yéu 1a proline va hydroxyproline. Phan ttr
collagen thuong chura khodng 35% glycine, 11% alanin, va 21% prolin va
hydroxyproline [10].

) 11
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Hinh 1.1. M6 hinh cdu tric cia sei collagen

(Nguén: http://web.mit.edu/3.082/www/team1_f02/collagen.htm)



http://web.mit.edu/3.082/www/team1_f02/collagen.htm

1.1.2. Phan logi collagen

Cho dén nay, da c6 29 loai collagen dugc xac dinh, trong dé trén 90%
collagen trong co thé 1a collagen dang I, I1, 111 va IV [14] [10].

Collagen I: ¢6 trong da, gan, mach mau, cac co quan, xuong (thanh phan

chinh cua xuong)
e Collagen II: c6 trong sun xuong (thanh phan chinh ctia sun)
e Collagen II1: c6 trong bap (thanh phan chinh ctia bap)
e Collagen IV: thanh phan chinh ciu tao mang té bao

Ngoai ra, con co cac dang collagen khac nhu:

v’ Collagen V: C6 trong giac mac, xwong, mach mau, sun
v’ Collagen VI: C6 trong da, co tim

v’ Collagen VII: C6 trong da, phéi, sun, giac mac, nhau
v’ Collagen VIII: Tao ra tir té bao mang trong

v Collagen IX: C6 trong sun

v Collagen X: C6 trong sun

v/ Collagen XI: C6 trong sun, dia dém cot sdng

v’ Collagen XII: C6 trong gan, day chang

v Collagen XIII: C6 trong da, xuong

1.1.3. Collagen tir siva bién

Trong cac sinh vat bién thi sira 1a mot dbi twong hira hen c6 thé tro thanh
ngudn nguyén lidu tiém ning cung cdp cho san xuat collagen. Ham luong
collagen trong protein tong s tir sta rat cao, chiém ti hon 60% luong protein
trong co thé [15]. Do cau trac vé thanh phan héa hoc cia co thé stra don gian,
chu yéu la nudc va protein, ma phan phan 16n protein la collagen (Bang 1.3)
nén phuong phap tach chiét collagen tir sira bién thudng don gian hon, nhanh
hon va dac biét 1a hiéu suét tach chiét luon dat ti 1é rét cao.
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Bdng 1.3. Hiéu sudt tdch chiét collagen tir cdc nguyén liéu khdc nhau

Loai Nguén Loai mo s Tai liéu
; N o, Hiéu suat i
collagen | nguyén liéu nghién ctru tham khao
Loail |CéaHong Xuong ASC: 1,6% [11]
A An ASC: 16,8%; [16]
Ca e My PSC: 28%
e ASC: 5,5%; [17]
Ca chia voi
PSC: 33,2%
Ca mat quy PSC: 54,3% [6]
C . ASC: 10,7%; [18]
Canoc PSC: 44,7%
Ca moi ASC: 0,8% [19]
Cé song Nhat ASC: 1,5%
Ban
Ca dbi Vay ASC: 0,4%
Cé chudn ASC: 0,7%
Ca trap vang ASC: 0,9%
Ca ngir mit to Xuong - [20]
, ASC: 0,6%; [21]
My la Da PSC: 16,2%
Stra DU 46.4% [22]
Loai2 | Camap tre Sun ASC: 1,3%; [11]
vin Y PSC: 9,59%
C4 map mat Sun ASC: 1%;
trang : PSC: 10,3%
, . PSC: 9% [23]
Stra ma Du 19%
Loai3 | Botbién 30% [24] [25] [26]

Ghi chu: PSC - Pepsin Soluble Collagen (collagen hoa tan trong pepsin); ASC -
Acid Soluble Collagen (collagen hoa tan trong axit)
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So vai collagen tir dong vat trén can va mat s6 loai dong vat bién khéc,
collagen tir sira d3 duoc ghi nhan la co cac dic diém khac biét vé thanh phan
axit amin, tao ra cac tinh chat khac biét cua chung. Cac nghién ctru da ching
minh rang collagen tir sita ¢6 kha ning twong thich sinh hoc tét hon, kha ning
phan huy sinh hoc cao hon, c6 tinh khang nguyén thap hon va c6 tinh gan két
té bao nhu protein tu nhién, c6 thé bi phan huy thanh cac hop chit c6 kha ning
chiu dung sinh 1y trong co thé [27] [28].

1.1.4. Ung dung ciia collagen

Ngay nay collagen duoc Gmg dung nhiéu trong cac linh vire khac nhau,
dic biét 1a linh vuc y hoc, dugc hoc, m§ pham va mot sé nganh cong nghiép
khac.
£ Ung dung collagen trong linh vic y hoc va duoc phim

Collagen va cac dan xuit cua ching tir stra dong nhiéu vai trd ¢6 loi cho
sttc khoe. Gan day, mot sé ¢ong trinh nghién ciru da khang dinh rang, dan xuat
cua collagen tur stra ¢6 hiéu qua trong viéc ngan ngura va chira tri viém khép
dang thap [29], viém xuong khdp va loang xwong [30], cao huyét ap [31], va
stra ciing di dugc ghi nhan va chung minh 1a ¢ tac dung chong 130 hoa.

Thudc tir stta thuong dugc dung dé diéu tri cac bénh nhu viém khép, tang
huyét ap, phé quan, dau lung, loét da day, hen suyén, viém mili, bong va mét
moi [32] [33] [34] hoic gitp ngin ngira su bién do6i té bao phdi gbe phat trién
thanh té bao ung thu [35].

Nhiéu nghién ctru da thir nghiém sir dung collagen tir bién lam vat liéu
sinh hoc. Collagen 1a vat liéu sinh hoc tu nhién co trién vong nhat trong k¥
thuat mo, vi co ngué)n cung ddi dao, kha nang tuong thich sinh hoc cao, cé thé
phan hity sinh hoc, gidng vdi cac thanh phan co trong hé thong ngoai bao va hd

trog cac mo lién ket bao gom da, gan, xuong, sun, mach mau va day chang [36].

Collagen bién ciing duoc sir dung rong rdi trong nha khoa nhu céc loai
mang, vat liéu ghép xuong, chat mang van chuyén thudc va cdm mau [37].
Collagen dugc str dung lam chat mang thudc tai chd, thudng 14 & dang mang.
Cac mang ndy duoc st dung trong diéu tri nha chu va cdy ghép dé tai tao mo
mém va e ché sy moc lai nhanh chéng ciia da khi cdy ghép xuong. Mang duoc

su dung nhiéu nhat dugc ciu tao boi hai thanh phén: chlorhexidine va collagen
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[38]. Mot san pham khac duge st dung dé lam chit mang thude tai chd bao
gdm hé soi tetracycline-collagen. Ca hai hé théng déu cho phép khuéch tan
thude khi collagen trai qua qua trinh bi hap thu, giai phong thude khoi chat nén

mot cach ¢ kiém soat [39].

& Ung dung collagen trong thuwc phim

Dua vao tinh chat tan chay ¢ nhiét do cao va dong dac ¢ nhiét do thép
nguoi ta img dung collagen trong thuc pham dong lanh. Collagen dang thuy
phan (gelatin) dong vai tro la mot chét keo bao vé ngan chan su két tinh cua
duong ciing nhu phu gia tao ciu trac trong cong nghiép sita va cic san pham
tir sita. Ngoai ra, collagen ciing dugc dung pho bién trong qua trinh lam sach
rugu vang, bia, nudc trai cay do né c6 kha nang lam keo tu cac chit van duc

trong dung dich, dong thoi rat an toan.... [40].

& Ung dung collagen trong my phim

Céc nghién ciru cho thdy, collagen co tac dung chéng ldo héa, ngin ngira
va cai thién nép nhan. Ching tao ra mot hé thong nang d, hd tro cac dic tinh
co hoc ctia da nhu strc cing, do dan hoi, dong thoi gitp duy tri do am tdi wu
cho da, dam bao sic t6 da, 1am cho da min mang, tuoi tan va tré trung [41]. Do
do, collagen di duoc bd sung vao cac loai my pham. Cac san pham my pham,
dura trén collagen chiét xudt tir bién, da cho thdy tac dung twong duong trén da

voi collagen dong vat vé do pH, do am va su tiét ba nhon.

Collagen ciing ¢6 tac dung tot trong qua trinh phuc hdi va tai tao da.
Truong hop da bi ton thuong hay trong giai doan tai tao sau khi diéu tri cac van
dé vé da nhu nam, mun, seo, tiéu da thira sau khi giam béo, co thé diéu tri

collagen phuc hoi.

+ Ung dung collagen trong nhiép anh

Collagen (gelatin) 1a thanh phan thiét yéu cho qua trinh dong tu va phat
trién bac halogen - mot cht nhii tuong anh, c¢6 tdc dung lam chét 6n dinh gitra
thanh phan gin két va hé nhii trong thudc nhudm. Pay ciing 1 tic nhan gin

két trong qua trinh san xuat trong cac gidy in phun hién nay [42].
1.2.  Nhu cau collagen va nguon nguyén liéu sin xuit collagen

Collagen 12 mot thanh phan quan trong trong co thé con ngudi nén nhu
cau str dung collagen trong doi séng rat 1on va da dang. Uéc tinh thi truong
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collagen toan cau nim 2016 dat muc 3,71 ty USD va du kién s& co su tang
truéng manh trong nhitng nim tiép theo, c6 thé dat 6,63 ty USD vao nim 2025
[3]. Theo Parenteau-Bareil va cong su [4], 2010 ciing nhan dinh rang, thi trudng
nguyén liéu sinh hoc collagen toan cau du b4o sé c6 kha nang dat dugc tbc do
tang trudng kép 10,4% hang niam trong khoang thoi gian tir nam 2017 dén nim
2025 [4]. Riéng lién quan téi cac san pham tir collagen 1am my pham dudng da
cling da dat t6i 3 ty USD vao nam 2012 [5]. Do vay, viéc san xuat collagen
khéng chi co y nghia dap ang nhu cau sir dung cia xa hoi ma con cé thé mang
lai loi ich kinh té 1 rat 16n [43].

Cac gia stc nhu bo va lon (dac biét 1a da va xuong cua chting) 1a nhiing
ngudn nguyén liéu truyén thong dung trong cong nghiép san xuat collagen [44].
Tuy nhién, sir dung collagen tir lon va bo tao ra nguy co lay truyén cac bénh
nhu bo dién (bovine spongiform encephalopathy - BSE), bénh nhiém thé dam
doc (transmissible spongiform encephalopathy - TSE) va bénh 1¢6 mom long
mong (foot and mouth disease - FMD) [45] [46]. Ngoai ra, ngudi Hoi gio,
nguoi Do Thai va ngudi Hindu khong sir dung cac san pham tir lon hodc trau
bo vi ly do ton gido. Trong khi d6 nguoi Hoi gido, nguoi Hindu va nguoi Do
Thai chiém t&i 38,4% dan sb toan cau [47]. Bén canh d6, hién nay gia nguyén
liéu tho 1a xwong va da chu yéu tir lon va trau bo ngdy cang tang 1én do khong
du ngudn cung cap dang 1a mot mdi de doa 16n ddi vai ngudn cung cap collagen
& trén quy md toan cau [5]. Do vay, viéc tim kiém cac ngudn nguyén liéu méi
c6 nhiéu vu viét dé cung cap cho qua trinh san xuat collagen ung dung trong
cac linh vuc caa doi sdng con nguoi la hét stc cap thiét. Collagen tir dong vt
bién 14 ngudn nguyén lidu day hira hen vi n6 ¢6 tinh an toan cao, it nguy co
truyén bénh, khong c6 rao can vé tén giao trong viéc sir dung, nguon nguyén
liéu phong pht va hiéu sut chiét xuat lai cao hon so véi cac ngudn nguyén liéu
khac [6]. Do d6, collagen da duoc nghién ctru chiét xuat tir nhiéu loai sinh vat
bién trong nhitng nim qua, bao gdm ca [45], ca hong do [44], ca bon [48], cé
néc [18], ca mép [11], c4 tuyét Baltic [49], ca chép [16], stra [22] [15].

1.3. Collagen peptide
Collagen peptide (collagen thity phan) 1a dang collagen thu duogc sau khi

phan tir collagen tur nhién bi bién tinh, cau tric chudi xoan ba chuyén sang dang

cudn ngiu nhién do su phan ly ctia cac lién két hydro khi collagen bi thuy phan.
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Qua trinh nay co thé pha v cac lién két trong chudi polypeptide dé thu duoc
mot luong 16n cac collagen peptide co trong lugng phén tir rat thip (3-6KDa)
[50].

Collagen peptide ngoai viéc ¢ day di cac tinh chat cia mot collagen dang
| thi n6 con c6 thém nhiéu dic diém vuot trdi so véi collagen thong thudng,
nhu d6 tan trong nudc dat khoang 7,5%, ting gap 7.500 lan so véi collagen
thong thuong (0,001%); do no kich thudc nhé nén lam gia ting bé mit tiép xtc,
tang téc d6 tham thau va hap thu vao cac mo (dat t6i 95%) [50].

Sy thily phan bang enzyme khong chi anh hudng dén kich thudce cia cac
peptide ma con anh hudng dén céc tinh chat 1y hoa va sinh hoc. Cac dic tinh
nay chu yéu lién quan dén gia tri khdi lwong phan tir. Collagen peptide trong
luong phan tu thép hoat dong nhu mot chét cho dién tir dé tao ra cic san phém
6n dinh hon phan tng véi cac gdc tu do. D6 13 nhitng yéu té 1am ting cac dic
tinh chirc nang nhu kha niang chdng oxy hoa, hoat tinh khang khuan, sinh kha
dung cao hon [50].

Khéi lugng phan tir va dic tinh chtrc ning ciia collagen peptide phu thudc
vao ngudn nguyén liéu, phuong phap va loai enzyme duoc st dung trong qua
trinh chiét xuat. Nhitng dic tinh ndy dinh hudng cho cac tng dung khac nhau
cta collagen peptide trong cac nganh coéng nghiép my pham, dugc pham, vat

liéu sinh hoc, thuc pham va dinh dudng [50].

Nhiéu nghién ctru di tap trung vao viéc khai thic collagen peptide tir
nguon bién nhu ca va cac dong vat khong xuwong sdng khac nhu sira va bot bién.
Collagen peptide thu dugc tir cac thir nghiém c6 kich thude va dac tinh khac
nhau nhu tir ¢4 Map (Prionace glauca) c6 trong luong phan tir thap hon 20
KDa [51]; tir truc khuan Clostridium két hop sir dung collagenase cho san pham
c6 trong luong phan tir khoang 5 KDa [52]; tir ca Tuyét (Gadus morhua) c6
trong lugng phan tir thap hon (3-5 KDa) [53]; tir ¢4 rd phi Van (Oreochromis
niloticus) da dugc sir dung dé san xuat collagen peptide v6i chat lugng cao [54].
Dic biét, bang cach thay ddi cac thong sb chiét xuat tir cac nhiét do khac nhau
(150-300°C), ap suét (50-100 bar) va thoi gian phan tng (5 phut), c6 thé thu
duoc collagen peptide tir da ca ngir c6 trong lugng phan tir thap (<600 Da) va
c6 hoat tinh chéng oxy hoa va khang khuén tot [55].
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1.4.  Cong nghé tach chiét collagen

Collagen vé co ban c6 thé dugc tach chiét voi phuong phap thiy phan
bang hoa chit vo co hodc enzyme [56]. Trong d6, phuwong phéap thuy phan hoa
hoc dugc str dung phd bién hon trong cong nghiép. Tuy nhién, cac quy trinh
tach chiét bang thuy phén sinh hoc vé6i viée sir dung cac enzyme mang lai nhiéu
hira hen hon véi cac san phdm co gia tri dinh dudng va chirc nang déu tét hon
[57]. Hon nita, cic quy trinh st dung enzyme tao ra it chét thai hon va giam
thoi gian tach chiét. Tuy nhién cac quy trinh sinh hoc thuong ton nhiéu chi phi
hon, do d6 nhiéu nghién ctru dang tap trung vao viéc thir nghiém cac phuong
phap dé nang cao hiéu suat va giam chi phi. Pé tach chiét collagen, can phai
loai bo cac lién két hoa tri trong va giita cac phan tir lién két chéo, cha yéu lién
quan dén lysine va hydroxy-lysine, lién két este va cac lién két khic véi
saccharite [58]. Tuy thudc vao loai nguyén li¢u st dung ma viéc xu 1y, cong
nghé ap dung va cac thong sé ki thuat cta cac quy trinh tach chiét co su khac
nhau. Tuy nhién, quy trinh tach chiét collagen tir cac loai nguyén lidu déu c6
chung 3 giai doan chinh, bao gém: xur 1y nguyén liéu, chiét xuat va thu hoi.
Trong d6, giai doan xir Iy nguyén liéu duogc sir dung dé loai bo cac tap chat phi
collagen; giai doan chiét xuét collagen 1a quan trong nhét voi cong nghé phd
bién 1a dua trén d6 hoa tan cta collagen trong dung dich muébi trung tinh, dung
dich axit hodc cac dung dich axit co6 bod sung enzyme; giai doan cudi cung la

tinh sach va thu nhan san pham. Cu thé cic budc nhu sau:
1.4.1. Giai doan xw ly nguyén li¢u

Trong budc xur ly nguyén li¢u bao gém lam sach, tach cac by phan ctua
dong vat va giam kich thudc nguyén li¢u b@ing cach cit hodc bam nho. Cu thé,
c4 duoc chia thanh da, vay, viy va xuong, vi thinh phan collagen ciia chiing
khéc nhau. Trong truong hop nguyén li€u 1a stra, nguoi ta thuong tach thanh
chén stra va du, va sau d6 du sira lai dugc chia thanh phan du trén (exumbrella),
du duéi (subumbrella) va phan chat keo - 6c stra (mesogloea) [23].

Viéc giam kich thude clia cac mau nay 1a diéu can thiét dé tao diéu kién
thuan loi cho cac cong doan (tién) xtr Iy hoa hoc tiép theo nham loai bo céc tap
chat phi collagen nhu chét béo, cac sac t6, protein khac. Phuong phap pho bién
dé xir 1y 1a dung natri hydroxit (NaOH) khong gay ra sy thay doi cu trac doi

v6i chudi collagen, alcohol (cu thé 1a butyl-alcohol hoidc ethanol) va oxy
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peroxide trong qua trinh loai bo protein, chat béo va séc td, twong tng [44] [15]
[18] [6] [59]. Ngoai ra, viéc sir dung natri clorua (NaCl) thay thé cho NaOH
cling 43 duoc dé xuét trong mot sd nghién ctru [49].

Hon nita, dé cai thién qua trinh chiét xuat collagen tir xuong, sun va vay
c4, EDTA ciing duoc str dung cho muc dich khir khoang hay mubi [16] [60]
[11]. Ngoai ra, ciing c6 thé str dung HC1 dé khir khoang [61].

1.4.2. Giai doan chiét xudt

Déi v6i giai doan chiét xuat, cic nghién ctru da chi ra rang kha ning hoa
tan cua collagen trong nudc lanh kém vi sy hién di¢n cua céac lién két chéo
manh trong céu triic chudi xodn ba cua nd. C6 hai phuong phap khac nhau
thuong duoc sir dung: chiét xuat collagen hoa tan trong axit va chiét xuat
collagen hoa tan trong enzyme. Str dung hai phuong phap nay, san luong, thanh
phan hoa hoc va dic tinh cta collagen chiét xuét s& khac nhau. Toan bd giai
doan chiét xuat thudng dugc thuc hién & 4°C.

Khi chiét xuét collagen chi dugc thuc hién béng cach st dung axit, san
pham dugc goi 14 collagen hoa tan trong axit (ASC). Pé chiét xuat collagen tir
cac mb dong vat bién, axit acetic 13 axit lodng duoc sir dung nhiéu nhat (nhin
chung, & ndng do cudi cing thuong 1a 0,5 M), ngoai ra axit citric va axit lactic
cling dugc str dung. Cac quy trinh tach chiét thuong dugc diéu chinh tir cac
phuong phap da dugc cong bd trong cac nghién ctu [11] va [15].

Khoang 95% co thé dong vat khéng xuwong séng & bién nhu sira 1a nudc,
diéu nay anh huong dén kha ning hoa tan collagen trong axit axetic. Do do,
ddng nhét hoic dong kho nguyén liéu stra 1a can thiét dé cai thién kha ning hoa
tan collagen trong axit va lam ting hiéu suat chiét xut.

Gan day, Yusoff di dé xuat mot phuong phap méi dé chiét xuét collagen
tir dong vat bién, trong d6 xtr 1y axit duoc két hop véi mot chudi xir 1y vat 1y
va co hoc, bao gdm diéu chinh pH, dong nhét, tron, cling nhu ding séng siéu
am [62]. Bang cach ting cuong can thiép vat 1y vao sta, ning suat thu hoi
collagen ciing ting 1én dang ké so véi quy trinh thong thuong [5].

Khi enzyme pepsin dugc thém vao trong qua trinh chiét xuat, collagen
duoc chiét xuat duoc goi 13 collagen hoa tan trong pepsin (PSC). Pepsin 1a mot
endoproteinase aspartic dugc phan 1ap tr niém mac da day Ign. N6 chu yéu

duoc str dung dé thity phan protein va peptide khdng dic hiéu trong moéi truong
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axit. Phuong phap xu 1y nay rat hitu ich, vi trong diéu cac diéu kién ti wu,
protease phan cit cac vung lién két chéo telopeptide ma khong pha v tinh toan
ven cta chudi xodn ba, va do d6 thuy phan mot $6 protein khong lién két va
tang d6 tinh khiét cua collagen [59]. Do d6, trong hau hét cac truong hop, cac
enzyme dugc sir dung dé thu duoc cac san pham protein cu thé s& lam ting
nang suit, giam tap chit cling nhu giam tinh khang nguyén do telopeptide gay
ra [29] [25] [63]. Tuy nhién, khi Iiwgng enzyme pepsin cao dugc stir dung trong
thoi gian dai, ning suat thu hdi PSC c6 thé giam do phan tir collagen c6 thé bi
phan cat, 1am giam tinh toan ven ctia chudi xoan ba [44].

Sau khi thu duogc dich chiét collagen, nhiéu nghién ctru da thur nghi€ém su
dung két hop thém cac enzyme protease khac nham phan cat mach collagen dé
tao collagen peptide [64] [65]. Phuong phap nay dugc bo sung sau budc chiét
xuat thong thuong, giup thu hdi duge san pham collagen c6 kich thudc nho hon
nhiéu. Quy trinh thily phan ciia Huo & Zhao (2009) c6 thé thu cac phan tir
collagen trong luong 300-1500Da, phan 16n dudi 1200Da [64].

1.4.3. Giai doan thu hoi

Trong budc thu héi thi collagen dugc két tia bang cach thém NaCl dén
noéng do cudi cing 2,3-2,6 M. Két tia thu dugc bang cach ly tim, hoa tan trong
axit axetic 0,5 M, tham tach va dong kho [13].

T sta, collagen thudng duoc chiét xuat bang cach hoa tan trong dung
dich axit axetic 0,5 M (thudng 1a trong ba ngy), sau d6 tach mudi ra bang cach
tham tach v&i dung dich Na,HPO,. Collagen két tia duoc tach bang cach ly
tam, hoa tan trong axit axetic, va dugc tinh sach bang cach tai két tiia khi thém
NaCl vao dé dat nong d6 0,9 M. ASC ciing c6 thé dugc chiét bang enzyme
pepsin dé thu dugc atelo-collagen (atelocollagen: collagen dd dwogc loai
telopeptide khang nguyén) [8] [46].
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Chuwong 2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Nguyén liéu, héa chit va thiét bi nghién ciru
2.1.1. Péi twong va pham vi nghién ciru

4 Doi tuong nghién ciru 12 loai sta trang (R. hispidum Vanhoffen, 1888) -
Hinh 2.1, thudc:

Gi161: Animalia
Nganh: Cnidaria
Lop: Scyphozoa
Bo: Rhizostomeae
Ho: Rhizostomatidae

Gidng: Rhopilema

Loai: R. hispidum Vanhoffen, 1888.

Hinh 2.1. Hinh dnh loai siza R. hispidum (Vanhoffen, 1888)

%+  Pham vi nghién clru: Quy trinh img dung enzyme pepsin trong
tach chiét collagen, thir nghiém phan cit tao collagen peptide va dic diém
ctia san pham thu duoc tir stra R. hispidum trong diéu kién phong thi nghiém.
2.1.2. Nguyén vit liéu va héa chit nghién ciru

- Nguyén liéu: stra tuoi cua loai R. hispidum. Mau stra tuoi dugc thu tai ving
ven bién Hai Phong, bao quan lanh bang hop thu mau chuyén dung & nhiét 4o
~4°C. Mau dugc van chuyén ngay vé phong thi nghiém va duoc TS Tran Manh
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Ha, Vién Tai Nguyén va Moi truong bién, Vién Han 1am Khoa hoc va Cong
ngh¢ Viét Nam phan loai xac dinh loai dua trén dac diém hinh thai. Mau stra
sau do dugc st dung lam nguyén li€u cho cac thur nghiém.

- Enzyme pepsin (E.C. 3.4.23.1.) dugc mua tai cong ty Serva, Pirc, hoat luc
luc > 25001U, khoang hoat dong hi¢u qua tir 37 °C dén 42 °C va pH tur 1.5-2.

- Enzyme alkaline protease (EC 3.4.21.62) c6 ngudn gbc Trung Qudc, hoat
tinh 250 1U/mg, khoang hoat dong hiéu qua tir 20 dén 65°C va pH tir 9.0 ~
12.0.

- Cac hoa chat va vat tu khac 1a cac hoa chat chuan va vat tu cia cac hing
Merck (Ptrc), Nhat, An D, Trung Quéc, Han Quéc va Viét Nam c6 do tinh
khiét va chat luong dam bao cho nghién ciru va thir nghiém cua dé tai.

2.2. Phwong phap nghién ciru
2.2.1. Phwong phap thir nghi¢m
Toan bd quy trinh thir nghiém tach chiét collagen tir sita dugc thuc hién
dua trén cac cong bd cia [62] [5] [15] [7] va c6 cai tién cho phu hop véi didu
kién thi nghiém. Quy trinh gdm nhiéu budc theo mé ta trén Hinh 2.2 va Hinh
2.3.
+ Phuong 4n thi nghiém ung dung enzyme pepsin trong tach collagen tur
stra theo so d6 Hinh 2.2.
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Ruta, cit nho 5x5cm, danh nhét

0,5 ngay, ngdm NaCl 5% 2

NaCl. H,0 ] g So che ngay, ngim NaCl 12% 12 ngay.

. ngam Xa min
¢ Loai mrée /\g :

NaOH ]—p Loai tap chat phi collagen| Ngim NaOH 0,IM, ty lé

NaQOH : stta = 1:2, 24h

L 4
Chiét xuat collagen

Ty 1@  enzyme
pepsin:stta (w/w) =
0,05:0,1: 0,15%

CH;COOH, — || Thoi gian =4; §; 12:
enzyme Pepsin 24:48h

Ti 1€ stra: dung moi
enzyme (w:v) = 1:2;

1:3:1:4: 1:5
_ v
Na,HPQO, ] —> Bat hoat enzyme <+—  Na,HPO, 0,02Mtilé 1:1
Ly tam thu dich ¢ 4000rpm 20 phut
v LOﬂl bﬁ /\
NaCl ] | Két tia collag_e-n. ly tim < Na(j} 1M: 20 phut ‘
thu tua Ly tam:10000rpm 20 phut

. - — Tai tham tach: Dialysic
Tinh sach bing tham tach ¥

*—  tubing
* Loai mrdec /\Dung MOt RO
Ly tam <“—  10000rpm 20 phut
— -

Hinh 2.2. So' dé cdc buwéc thi nghiém tach chiét collagen si dung

enzyme pepsin
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Nghién ctru nay tip trung vao cac thir nghiém dé xac dinh diéu kién s
dung enzyme pepsin cho hiéu suat thu collagen cao nhét. Cac nghiém thirc duoc
bd tri cu thé nhu sau:

- Thtr nghiém anh hudéng ctia ndng d6 enzyme dugc tién hanh & cac néng
d6 0,05%, 0,1% va 0,15% so v&i khdi luong stra, thoi gian chiét mau 24h.

- Thtr nghiém anh huéng cua thoi gian ngdm mau trong dung dich enzyme
tach chiét dugc tién hanh ¢ cac thoi gian: 4h, 8h,12h, 24h va 48h, néng do
enzyme 12 0,1% so v&i khdi lugng sira.

- Thir nghiém anh hudng cia ty 1¢ giita khdi luong sira va thé tich dung dich
CH3COOH hoa tan enzyme pepsin (dung méi enzyme) dugc tién hanh & cac ty
1& (w:v): 1:2; 1:3; 1:4; 1:5, trong 24h va nong d6 enzyme 1a 0,1% so véi khoi
luong sura.

Céc thir nghiém st dung enzyme pepsin dua trén nguyén tic chung: mdi
thi nghiém chi thay doi 1 yéu t6 va giit ¢6 dinh cac théng sb khac, cac thi
nghiém duogc 1ap lai 3 lan. Hiéu suit thu collagen duogc tinh toan dua trén hiéu

suat thu collagen dang udt theo cong thirc muyc 2.2.3.
% Quy trinh thir nghiém phan cit collagen tao san pham collagen peptide

Trong thir nghi€m tao collagen peptide, cac budc dugc thyuc hién tuong tu
nhu quy trinh tach chiét collagen thong thudng va co bd sung thém budc phan

cit collagen theo so d6 Hinh 2.3.

Thir nghiém duoc tién hanh song song giita quy trinh c6 bo sung thém
budc phan cit tao collagen peptide va quy trinh dbi chtmg khong c6 bude nay.
Céc thir nghiém dugc tién hanh voi 30g sira nguyén liéu/thi nghiém. Enzyme
alkaline protease duoc st dung v6i ham luong 0,001% so véi khdi lugng

nguyén liéu stra ¢ 55°C trong thoi gian 90 pht.

Viéc x4c dinh duoc hiéu suit cla quy trinh cong nghé co6 vai tro hét strc
quan trong, la co s& dé tinh toan va lua chon cong nghé phu hop vai diéu kién
thuc té. Do vay, hi¢u suét tach chiét va hiéu suit thu collagen cua hai quy trinh
dugce tinh toan dua trén hiéu suit thu collagen dang kho theo cong thirc muc
2.2.3.
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So che

Rira, cat nhé 5x5cm, danh nhét
0.5 ngay, ngam NaCl 5% 2

“*+— ngay, ngdm NaCl 12% 12 neay,
ngam xa min

v Loai nudc/\

Loait tap chat phi collagen

y

Chiét xuat collagen

}

Bat hoat ENZyme

l

Ly tam thu dich

!

Phén cat collagen thanh
collagen peptide

'

Két tia collagen, Iy tdim
thu tna

.

Tinh sach bing thim tach

Ngim NaOH 0.1M, tv 1&
NaOH : sira = 1:2_ 24h

-«

Ty 1é enzyme pepsin:sika
(wiw) 0.1%; 24h, tyv 18 =iia:
dung mo1 enzyme (w:v) 1:3

Na;HPO, 0,02M ti 1¢ 1:1

4000rpm 20 phit

Alkaline protease = 0,001%;
pH =7.5; 55°C, 90 phut

NaCl 1M; 20 phat
Ly tam:10000rpm 20 phat

Ti tham tach: Dialysic

4—  tubing

i Loai dich /\Dlmg mbi: Hy,O: 4°C

Déng kho

'

Hinh 2.3. So' dé cdc bwéc phan cat collagen thanh collagen peptide bgi
enzyme alkaline protease

2.2.2. Cac phwong phap phdn tich

+ Phuong phap SDS-PAGE xéc dinh thanh phan va trong luong phan tir
collagen theo mo ta cua Laemmli (1970) [66].

Thanh phan va trong luong phén tir collagen dugc x4c dinh bang ky thuat
SDS-PAGE (Sodium dodecyl sulfate polyacrylamide gel electrophoresis),
SDS-PAGE duogc thuc hién trén may dién di ding (omniPAGE WAVE Maxi
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System) cua hang Cleaver Scientific véi dung dich dém 0,1% SDS, 0,025 M
Tris HCl va 0,192 glycine.

Dung dich collagen hoa tan trong Na,PO4 0,02 M chira 1% sodium
dodecyl sulphate va 3,5 M uré (pH 7,0). Hon hop nay dugc ly tdm trong thoi
gian 5 phut véi toe do 8.500 rpm dé loai bo cac thanh phan khong hoa tan.

Hoén hop dung dich collagen hoa tan 20 pg protein dugc tron voi dung
dich dém (0,25M Tris-HCI, pH 6,8, chtta 4% SDS, 20% glycerol, B-
mercaptoethanol, bromophenol blue) véi ty 1€ 1:1 (v/v) va chay trén gel
polyacrylamide v&i 16p gel gdm 8% va gel phan tach 4%, dong dién 150V.

Sau khi dién di, gel dugc nhudm trong dung dich 0,05% (w/v) Coomassive
blue R-250 trong 15% (v / v) metanol va axit axetic 5% (v/v). Sau do6 gel dugc
rira trong dung dich metanol 30% (v / v) va axit axetic 10% (v / v) trong khoang
12 gio.

Trong luong phan tir, thanh phan cua protein collagen duoc xac dinh khi
so sanh véi thang protein tiéu chuan (marker) cé kich thudc dao dong tir 75
kDa dén 250 kDa.

£ Phuong phap kinh hién vi dién tir quét (SEM) xac dinh cau tric collagen

Cau trac hinh théi cia collagen duoc xac dinh bang phuong phap quan
sat va chup anh trén kinh hién vi dién tr quét (Hitachi S-4800) & cac muc do
phong dai khéc nhau.

+ Phuong phap quang pho chuyén d6i hong ngoai Fourier (FTIR) xac dinh
pho phan tir collagen

Nguyén ly cia phuong phap: anh sang ¢ vung budc song tir 50 pm <+ 1mm
gay ra hién tuong quay phan tir quanh truc khong gian ctia n6, con anh sang cé
budc song tir 0,8 + 50 um thi gdy ra nhitng dao dong cua nguyén tir va cac lién
két trong phan tir. Do su khac nhau vé khéi luong va lyc lién két nén mdi nhom
chtrc c6 mot s khoang tan sé nhat dinh twong Gmg véi cac giao dong riéng cia
chung. Sy thay ddi vi tri céc tan sb dic trung con phu thude vao céac yéu t6 khac
nhau nhu: lién két hydro, anh hudng ctia trang thai tap hop, anh huong cia hiéu
mg cam tmg. .. Nhu vay tan s6 dic trung ciia mot nhém nguyén tir (gdc, nhém
chtrc) tuong dbi thay d6i tir hop chét ndy sang hop chat khac. Nguoi ta da xay
dung mot ngan hang co s& dit liéu vé phd FTIR cia nhiéu chit chudn trong céc

dung méi khic nhau dé giup ta dé dang nhan biét cac lién két trong chiing. Dya
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trén nguyén 1y ndy ma collagen ciing dugc xac dinh céu tric cac nhom chirc
thong qua phuong phap FTIR.
+ Phuong phép sac ky 16ng hiéu niang cao (HPLC) xé4c dinh thanh phan
axit amin trong collagen dua trén co s TCVN 12621:2019.

Ham luong axit amin duoc phén tich bang hé théng HPLC véi tién dan
xuat phenylisothiocyanate (PITC).

Cac méu dong kho duge thity phan bang dung dich HCI 6N chira 0,01%
phenol (w/v) trong 24 gio tai 110°C & diéu kién chan khéng. Mau thuy phan va
cac axit amin tiéu chuan (Sigma Aldrich, MO, USA) duoc loc khi bo sung
AABA 1am chét chuan va sdy kho bang chan khong. Hon dich va chat chuan
duoc bd sung cac chit phan tng, bao gdm methanol: nude: trimethylamine theo
Iy 16 vé thé tich 1a (2: 2: 1), sau d6 tron va sdy kho bang chan khong. Tiép theo,
phan can kho dugc cho phan vmg voi dan xuat thude thir gdom metanol: PITC:
triethylamine: nudc theo ty 1& (7: 1: 1: 1) & nhiét d6 phong trudc khi sdy trong
chan khong dé loai bo PITC. Cac mau dan xuat dugc hoa tan trong 0,1 M acetate
ammonium, pH 6,5 va loc qua bd loc nylon 0,2 um trude khi duge bom mau
vao hé théng HPLC.

Qua trinh tach va phan tich sic ki duogc tién hanh bang hé thong HPLC
Agilent 1100 (Agilent Technologies, USA) v6i hé théng bom 4 dong dung méi,
dau do huynh quang (DAD) va b ldy mau tu dong, st dung cot rira giai
ZORBAX Eclipse Plus C18 (2.1 x 150 mm, 3,5 um, Agilent Technologies,
USA). Qua trinh tach cac din xuét ctia amoni acid str dung pha dong 14 hdn hop
dém A (amoni acetat 0,1M) pH =6,5 va dém hon hop B (amoni acetat:
acetonitril: metanol theo ti 1& thé tich la 44:46:10). Toc d6 dong rira 6n dinh &
0,1ml/phut, va nhiét 6 cot duy tri 43°C. Pha dong duoc duoc thiét 1ap véi toc
do rira giai dém B tang tr 0% - 10% trong 15 phut, dat 40% tai phat 30; 50%
tai phut 40 va giir 100% trong 5 phut. Phd hép thu tai budc séng 254 nm duoc
st dung dé tinh toan két qua. M&i dung dich chuan va mau duoc phan tich lap
lai it nhét 3 1an. Hé théng sac ki duoc diéu khién béng phén mém Chemstation
Rev 08.01 (Agilent Technologies USA).

£ Phuong phap xac dinh cac dic diém va thanh phan dinh dudng cua san

pham collagen theo cac phuong phap chuan TCVN.
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- Do am (g/100g) dugc xac dinh theo TCVN 3705 — 90, mau duoc say &
105 + 110°C sau d6 xac dinh bang phwong phap trong luong (TCVN 1990).

- Ham lugng protein (g/100g) duoc x4c dinh theo TCVN 3705 — 90, mau
duoc chung cat Kjeldahl chuyén tat ca cac dang Nito vé NH4*, do ham lugng
NH,* bing phuwong phdp quang phd tao phtc xanh indophenol voi
natrihypoclorit va phenol trong méi trudng citrate kiém véi su c6 mit ctia xdc
tac Natri nitroprusit, ham Iugng protein = N-T X 6,25 (Coi protein chira 16% la
nito) (TCVN 1990).

- Ham luong lipid (g/100g) dugc x4c dinh theo TCVN 3703 - 2009, mau
duge chiét Soxhlet sau d6 co6 dudi dung moi, séy & 100°C 16i x4c dinh ham
lugng cin bang phuong phép trong lugng (TCVN 2009a).

- Ham lugng tro (g/100g) dugc xac dinh theo TCVN 5105:2009 , nung
mau do 4m & 500 — 600°C rdi xac dinh bang phuong phap trong lugng (TCVN
2009b).

- Ham luong cacbohydrate (g/100g) = 100 — do 4m — protein — lipid — tro.
- Gia tri pH duoc tinh bang cach lay mau collagen hoa tan trong nudc cét,
khudy déu trong 12 gio & 4°C va xac dinh do pH bang may do pH.
+ Phuong phap tan xa anh sang dong (Dynamic light scattering - DLS) xac
dinh sy phan bé kich thudc hat collagen phan tir theo [67]

C6 nhiéu phuong phap khac nhau dé xac dinh kich thudc cac tiéu phan
trong hé nano, trong d6 DLS 1a mot ki thuét duoc st dung phd bién vi phuong
phap dé& tién hanh, khong can cong doan xir Iy mau phirc tap, thoi gian dé do

mau ngan va do lap két qua tot.

Phuong phap DLS xéc dinh kich thudc tiéu phan dua trén sy tan xa anh
sang laze khi cac tiéu phan chuyén dong Brown trong méi trudng phan tan. Cac
tiéu phan co kich thudc nho chuyén dong nhanh hon so véi cac tiéu phan co
kich thudc 16n hon. Anh sang tan dugc phat hién va ghi nhan béi detector &

mot goc nhét dinh.

Trong nghién ciru ndy, mau collagen peptide dugc pha lodng va dugc phan
tich boi hé théng phan tich kich thudc Malvern Zetasizer ZS90 (Anh).
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2.2.3. Phuwong phdp xir Iy sé li¢u

- Tét ca cac thi nghiém déu duoc 13p lai 3 1an dé dam bao tinh thdng ké va
d6 chinh xac cuaa thi nghiém.

- Céc s6 liéu duoc xtr ly, v& dd thi va tinh toan bﬁng phr:fln mém Microsoft
Excel 2016.

- S6 lidu dugc xir Iy bang phuong phap thong ké phuong sai (ANOVA)
don yéu t6 véi do tin cay 1a 95%.

- Hiéu suét tach chiét collagen (H) duoc tinh toan theo cong thirc:

+ Hiéu suét thu collagen uét:

_ m collagen qua ly tam
Hcollagen (%) - B 7 e 1o
m stra muoi da dung

x 100; (m: khoi lwong, gam)

+ Hiéu suét thu collagen kho:

Hecollagen (%) =

m collagen dong kho

x 100; (m: khoi lwong, gam)

m stra da dung

+ Hiéu suit tach chiét collagen:
Hecottagen (%0) = (M cottagen dong kho) / (M collagen ¢6 trong nguyen tieu) X 100;
Trong do: m - khéi lwong, gam

Mcollagen co trong nguyén liéu = mprotein t6ng trong nguyén liéu X 60% [68]
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Chuwong 3. KET QUA VA THAO LUAN

3.1. Nghién ciru irng dung enzyme pepsin trong tach collagen tir sira R.
hispidum

3.3.1. Anh hwéng ciia nong dp enzyme pepsin téi higu sudt tich chiét
collagen tir sira R. hispidum

Céc nghién ciru tach chiét collagen bang axit acetic hodc axit acetic két
hop axit lactic di dugc thyc hién trén nhiéu ddi twong, tuy nhién nhiéu nghién
ctru cho thay hiéu suat chiét kém cua axit [23] [11] [15], dic biét v6i nguyén
lidu stra [23]. Két qua nay co thé 1a do lién két chéo cong hoa tri giita cac phan
tir tai cac vung telopeptide ma axit axetic khong thé phan cat [44]. Do do, trong
nghién ciru ndy, thir nghiém tach chiét collagen bang axit acetic két hop enzyme

pepsin & cac diéu kién khac nhau da dugc nghién cuu.

Két qua thi nghiém thay d6i ndng d6 enzyme pepsin duoc thé hién trén
Hinh 3.1.
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Hinh 3.1. Anh hwéng cia néng dé enzyme pepsin téi higu sudt thu
collagen ter sira R. hispidum
Biéu d6 Hinh 3.1 cho thay, khi thay d6i nong d6 enzyme pepsin sir dung
s& cho hiéu suat thu collagen khac nhau. Cu thé véi 3 ham luong da st dung,
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pepsin 0,1% cho hi¢u suét cao nhét dat 9,88%. Né)ng do pepsin 0,15% va 0,05%
cho hiéu suét thu hoi thép hon 1an luot 1 8,74% va 8,02%. Nhu vay, hi¢u suit
thu hoi collagen khong c6 xu hudng dong bién theo ham luong enzyme da sir
dung. Tir két qua kiém dinh ANOVA mot yéu té trén Bang 3.1 cho thdy, tit ca
cac cap thi nghiém trén déu co gid tri Pyawe < 0,05 chimg minh sy sai khéc giita

cac thir nghiém c6 ¥ nghia thong ké.

Bdng 3.1. Két qud kiém dinh ANOVA mét yéu té giita cac néng dg enyme
pepsin thar nghiém (gié tri P=0,05)

Nong do pepsin
P-value 0,05M 0,1M 0,15M
0,05M + +
0,1M 1,69745E-06 +
0,15M 0,000405893 4,26E-07

Bo sung enzyme trong mdi trudng pH thich hop sé tao diéu kién dé
enzyme hoat dong tot, gitip phan cat cac ving lién két chéo telopeptide ma
khong pha v tinh toan ven ctia chudi xodn 3 va do d6 thuy phan mét sd protein
khong lién két va tang do tinh khiét cua collagen. Tuy nhién, khi néng do
enzyme cao hon, hodc thoi gian xtr Iy dai hon, enzyme c6 thé phan cét cic cau
lién két gitra 3 chudi xoan trong phan tir collagen, 1am ting qua trinh hoa tan
ctia collagen trong dung dich chiét, tham chi tiép tuc phan huy cac chudi xoan,
phan huy collagen trong dung dich chiét [57]. Piéu nay giai thich cho sy giam

hiéu suat thu collagen khi ham lugng enzyme duogc sir dung ting 1én.

Vi cac nghiém thire thir nghiém tuong tu trén hai loai stra khac, Barzideh
va [23] va Nagai [15] cho két qua hiéu suat chiét cao nhét khi sir dung dung
dich CH3COOH hoa tan enzyme pepsin 10% véi ty 1€ dung dich: stra (v:w) la
10:1. Tuy nhién véi cac ngudn nguyén lidu khac nhau, hiéu suat thu collagen
cling khac nhau dang ké nhu: du stta Chrysaora sp. 19% [23], dU sira thing
(Rhizostoma pulmo) va stra Trimg (Cotylorhiza tuberculate) < 10% [8]; chat
nén ngoai bao sira Rhopilema asamushi dat 35,2% [15]; Stomolophus meleagris

46% [22]. Su khac nhau dang ké nay 13 minh chimg rang tiy thuéc mdi ngudn
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nguyén lidu déu can cac thir nghiém kiém chimg lai dé tim ra quy trinh tach
mang lai hi€u suét chiét cao nhat.
3.3.2. Anh hwéng ciia ciia thoi gian tdi higu sudt tach chiét collagen tir siva
R. hispidum béng enzyme pepsin
Két qua thir nghiém anh hudng cua thoi gian toi hiéu suét tach chiét
collagen tir stra bang enzyme pepsin dugc thé hién trén Hinh 3.2.
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Hinh 3.2. Anh huéng cia thei gian si dung enzyme pepsin t4i
higu suat thu collagen tir siza R. hispidum

Cac két qua thi nghiém trén biéu d6 Hinh 3.2 cho thay, hiéu suat chiét tach
collagen tir stra bién bang phuong phap hoa hoc két hop bd sung enzyme pepsin
phu thudc rat nhiéu vao thoi gian ngdm mau trong dung dich. Trong khoang
thoi gian ngdm mau tr 4h + 24h, hiéu suat thu collagen c6 xu hudng ting déng
ké tir 2,15% 1én 10,11% (gap gan 5 lan). Tuy nhién, khi thoi gian chiét ting 1én
48h thi hiéu suét thu collagen c6 xu huéng giam chi con 6,55%. Piéu ndy cho
thdy, khi enzyme phan huy cac lién két ciu giita cdc mach xoén thi hiéu suat
thu collagen ban dau ting, khi cang ting thoi gian xir Iy miu, enzyme phéan huy
hét cac cau lién két co thé s& tiép tuc phan hiy cac chudi xoan nén lam giam

ham luong collagen. Do vy, ngdm mau sira tich chiét trong dung méi cé bo
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sung enzyme trong 1 khoang thoi gian nhat dinh, du dé phan cit cac cau lién
két giita cac chudi xodn 3 cua collagen, sau d6 can bo sung dung dich Na;HPO,
0,02M nham bat hoat enzyme pepsin con du thira trong dung dich tach chiét.
Trong d6, dung dich tach chiét (dung dich CHsCOOH c¢6 gia tri pH = 3+5 hoa
tan enzyme pepsinf), khi b6 sung dung dich Na;HPO, 0,02M c6 pH = 8,8 vao
thi pH cta dung dich tach chiét s& ting 1én va ting dén pH dang dién cua
collagen (pH = 5+7), tai pH dang dién nay thi cac phan tir collagen bi két tua.
Pay 1a phuong thirc hét sttc quan trong 1am bat hoat enzyme va 1am ting kha

nang thu hoi san pham collagen trong cong nghé tach chiét collagen tir sira bién.

Bdng 3.2. Két qud kiém dinh ANOVA mét yéu té gi@a cac thei gian tach
chiét théz nghigm (gia tri P=0,05)

Thoi gian chiét miu (gio)
P-value 4h 8h 12h 24h 48h
4h + + + +
8h 2,80749E-06 + + +
12h 1,02711E-07 | 1,92E-05 + +
24h 3,0504E-09 | 1,49E-08| 4,1E-08 +
48h 0,000244896 | 0,000245 | 0,030406 | 1,29E-05

Két qua kiém dinh bang ANOVA mét yéu té (P=0,05) cho thay su sai
khac c6 y nghia théng ké thuc sy giita cac nghiém thire thoi gian khac nhau.
Nhu vay, két qua thir nghiém cho thay thoi gian ngdm mau 24h trong dung mai
bd sung enzyme pepsin 0,1% la cho hiéu suat thu collagen tir nguyén ligu sira

R. hispidum dat cao nhat va nén duoc lua chon ap dung.

Nghién ctru [69] cling str dung 0,1% pepsin khi thuy phan collagen loai |
tir da dé cho thdy két qua twong tu hiéu qua ciing dat cao nht khi thoi gian thuy
phan 1a 24h. Tuy nhién, nhiéu thir nghiém khac can thoi gian dai hon mai hiéu
suat thu collagen cao nhat nhu 32h véi ca trim dé (Ctenopharyngodon idella)
[70], 48h v&i da ca chép (Catla catla) [71]. Co thé thay, hiéu qua thiy phan
collagen phy thudc vao nhiéu yéu t, ngoai diéu kién thuy phan con c6 su khac

biét giita cac ngudn nguyén liéu va phuong phép tién xir Iy trude khi thiy phan.
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3.3.3. Anh hwéng ciia ty 1¢ siva véi thé tich dung mdi enzyme pepsin t6i hi¢u
sudt tach chiét collagen tir sira R. hispidum
Két qua thir nghiém anh huong cia ty 1€ sira voi thé tich dung dich enzyme
pepsin trong CH3COOH t6i hiéu suat tach chiét collagen tir stra R. hispidum
duoc thé hién trén Hinh 3.3.
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Hinh 3.3. Anh huéng cia ty 1é gida khéi lweng sira va thé tich dung moi
enzyme pepsin téi higu sudt thu collagen tir siza R. hispidum

Két qua thi nghiém trén Hinh 3.3 cho thiy ty 1& khéi lugng stra:thé tich
dung mdi enzyme pepsin c6 anh huong dén hiéu suat tach chiét collagen, tuy
nhién su bién dong gitra cac nghiém thirc thir nghiém la khong 1om. Cu thé, hiéu
suit ¢ xu huéng tang khi ty 16 giam tir 1:2 xudng 1:3, nhung lai giam dan khi
ty 18 tiép tuc giam xudng 1:4 va 1:5. Hiéu suét trung binh dat cao nhat 10,2%.
Do viy, ti 1& 1:3 ¢6 thé duoc str dung trong quy trinh tach chiét collagen bang
enzyme pepsin.

Pé kiém dinh su khac biét ctia hiu suat tach chiét & cac ngudng cua yéu

t thi nghiém ty 18 c6 y nghia thong ké that sy hay khong, cac két qua duoc
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kiém dinh theo tiéu chudn ANOVA mot yéu t6 voi P=0,05. Két qua kiém dinh
dugc thé hién trén Bang 3.3.

Bdang 3.3. Két qud kiém dinh ANOVA mét yéu té gida cac ty |é mdu siza va
dung mai thar nghiém (gié tri P=0,05)

Ti 1€ stra: dung dich pepsin (W:V)
P-value 1:2 1:3 1:4 1:5
1:2 + + -
1:3 0,00192324 + +
1:4 0,021972183 0,071026 +
1:5 0,07000954 0,001141 0,132764

Két qua kiém dinh ANOVA moét yéu to trén Bang 3.3 cho thay, khdng c6
su khac biét c6 y nghia thong ké vé hiéu suat thu collagen giita ty 1¢ sira: thé
tich dung mdi enzyme pepsin 1a 1:2 va 1:5. Cac cip thi nghiém khac déu c6 gia
tri Puae < 0,05. Diéu ndy minh chimg rang ty 18 1:3 1a ty 1é cho hiéu suét thu
collagen thyc su cao nhat. C6 thé théy, céc két luan va cac xu hudng bién dong
va su khac biét giira cac két qua nghién ctru vé anh hudng cia yéu to enzyme
pepsin téi hiéu suat tach collagen & trén déu c6 ¥ nghia, mang tinh thong ké va

hoan toan c6 gia tri str dung cho viéc xay dung quy trinh tach chiét collagen.
3.2. Xic dinh mdt sé dic diém ciia sain pham collagen
3.2.1. Dic diém thanh phén va trong lwong ciia collagen

Thanh phan, trong lwong phan tir ciia collagen va dang collagen ciing nhur
murc do tinh sach ctia san pham collagen dugc tach chiét tir stra R. hispidum da
duoc xac dinh dua trén két qua dién di SDS-PAGE.
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Hinh 3.4. Bdn di¢n di SDS-PAGE cia mdu collagen tach chiét

(M-marker, protein chudn; 1-collagen tir quy trinh chi sir dung CH3COOH,
2-collagen tir quy trinh sir dung CHsCOOH két hop enzyme pepsin)

Két qua dién di SDS-PAGE trén Hinh 3.5 cho thay, trong san pham
collagen thu duoc c6 4 loai protein c6 cac trong luong phan tir 1an luot khoang
trén 250kDa, 250kDa, 140kDa va 100kDa. Trong d6 hai dang tiéu phan chudi
o (band a1-140 kDa va 02 -100 kDa) 1a dang chinh. Diéu nay xac dinh collagen
tach chiét tir sira R. hispidum theo quy trinh nghién ciru da phan 1a collagen loai
I. Thém vao d6, mot s6 nghién ciru khac cling chi ra rang, dong vat khong
xuong song bién bao gébm nhim bién _ Paracentrotus lividus [72] Sao bién
Acanthaster planci [73] va muc _ Uroteuthis duvauceli [74] déu cho collagen
loai I.

O quy trinh str dung két hop CHsCOOH va enzyme pepsin, san pham thu
duoc co ty 1& chudi monome (al+02) cao hon & quy trinh chi sir dung axit
acetic. Két qua nay ciing tuong tu trong cac nghién ctru cia [75] [45] trong cac
nghién ctru vé tach chiét collagen trén mot sé loai ca. Két qua nay chi ra ring

muirc do lién két ngang trong cac phan tir collagen tach chiét chi bang axit cao
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hon trong cac phén tir collagen tach chiét bang axit két hop enzyme, vi cac ving
dau cudi -N va -C trong phén tir d3 bi pepsin loai bo [76], va do d6 chudi B va

chudi y duoc chuyén d6i dé dang thanh chudi a.

Mit khac, theo [23], loai collagen chinh tach chiét tir chan sira Chrysaora
sp. 1a collagen type 1l voi ba chudi al giéng hét nhau. Tuy nhién, Nagai va
cong su (2000) [15] di ching minh rang collagen tir dich ngoai bao sta
Rhopilema asamushi chtra hai chudi a khac nhau, ol va a2. Ngoai ra, Miura &
Kimura (1985) [77] da tim thay chudi al, 02 va a3 trong collagen tir trung bi
cua loai Stomolophus nomurai. Collagen tir Stomolophus meleagris ciing chira
al, a2 va o3 [22]. Nhitng khac biét nay 1a do sy bién d6i thanh phan collagen

cu thé theo loai va bd phan cua sira dung dé tach chiét.

Ngoai ra, két qua SDS-PAGE con cho thiy, mic du van con vach mau mo
chay doc theo cac giéng do mau chwa dugc xir Iy qua bude tinh sach nhung
khong c6 hoic 6 it cac band co trong luong dudi 100 kDa, diéu nay chi ra do
tinh khiét cia mau collagen nghién ctru twong ddi tot.

3.2.2. Pdc diém cia collagen dwdi kinh hién vi quét (SEM)

Bot collagen tir stra da tach chiét thong qua cac phuong thirc thir nghiém
enzyme pepsin da dugce tinh sach va quan sat, chup anh & muc d6 phong dai
duéi kinh hién vi quét — SEM (Hitachi S-4800). Két qua quan sat dugc thé hién
trén Hinh 3.5.
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Hinh anh SEM

& V. J

IMS-NKL 5.0kV 4.8mm x100 SE(M)

- B0 phong dai: thuac 500pum

- Bot collagen co cAu tao x0p, tao 16 hinh luc giac twong dbi déu

- D6 phong dai: thudc 200pum

- B6t collagen co ciu tao xép, tao 16 hinh luc giac tuong doi

déu, cac thanh 13 twong ddi phang
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IMS-NKL 5.0kV 4.8mm x300 SE(M) 100um

- B¢ phong dai: thuéc 100pum

- Cac 10 hinh luc giac dan xen chéo xen k& nhau

st 1§ -5 -
IMS-NKL 5.0kV 4.7mm x1.00k SE(M)

- B0 phong dai: thudc 50um

- Céu triic mat thanh va canh 16 hinh luc giac dugc quan sat 1o

hon véi cac cau tao dang tam
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¥
IMS-NKL 5.0kV 4.7mm x50.0k SE(M)

- Bg phong dai: thuéc 1um

- Cau trac phan tor dugc quan sat ro hon nira véi hinh anh cac
duodng gan soi dan xen 1an nhau

IMS-NKL 5.0kV 4.7mm x100k SE(M)

- b6 phong dai: thudc 500 nm

- Cau truc cac bo sgi collagen dan xen lan nhau

Hinh 3.5. Anh chup SEM cdu trc bgt collagen tach chiét tir

swra R. hispidum
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Trén Hinh 3.5. cho thiy, bot collagen duéi kinh hién vi quét - SEM c6 céc
dic trung & cac 6 phong dai khac nhau. O thude do 500um (Hinh 3.5.A), bot
collagen c6 ciu tao xdp, tao 16 hinh luc giac twong d6i déu. Thude 200pum (Hinh
3.5.B), 100um (Hinh 3.5.C) cho thay cac 16 dugc cau tao tir c4c tim twong ddi
phang, thanh 15 ¢6 thé quan sat rd. O thudc do 50pum (Hinh 3.5.D), c4c tam
duogc quan sat ro rang hon. Dac biét ¢ thudc 1um (Hinh 3.5.E) va 500nm (Hinh
3.5.F), néu quan sat k¥ c6 thé thiy ca cac ciu tric dang soi to nhé khac nhau
tuong (mg cac dang soi collagen mach peptide don, cau tric dipeptide va cu
trac tripeptide.

Co thé théy bot collagen thu duoc gém nhiéu sgi lién két v6i nhau, tao
thanh mang ludi soi va xép thanh cac 16p dong nhat cau trac, tip hop thanh cac
tam lién két v6i nhau co trat tu va tao thanh cac 16 hinh luc giac xen ké 1an nhau

tao nén do xOp cua bot.

Cac dic diém hinh thi ctia bot va soi collagen duoc tach chiét tir stra R.
hispidum ciing c6 ddc diém chinh tuong tu nhu bot collagen duoc tach chiét tir
mot sb loai sira khéc [15] [5] [23]. Néu quan sat tir @6 phong dai 16n cho t6i do
phong dai nhoé thi thiy céac soi collagen két véi nhau tao thanh cic ciu tric
mang ludi, tao thanh tAm phrfmg min.

3.2.3. Diic diém pho phin tir (FTIR) ciia collagen

Bot collagen tir stra R. hispidum da duoc tach chiét theo quy trinh st dung
enzyme pepsin da dugc tinh sach va doc phd phan tir trén may Carry 630 FTIR.
Két qua cac phd duogc thé hién trén Hinh 3.6.

Tir két qua trén Hinh 3.6 cho thdy, quang phd chuyén d6i hong ngoai
Fourier (FTIR) da xac dinh sy khéc biét vé cau trac thi cép va cac nhom chuc
ning (amide) cia mau collagen tir nguyén liéu stra, voi pho cia collagen c6 5
dinh hip phu twong tmg voi Amide A, B va amide bac I, 1T va III. Trong do:

v" Amide A thé hién lién két N-H, gitp 6n dinh cdu tric xoan ciia
collagen

v' Amide B lién quan dén su kéo dai khong d6i xtmg ctia nhom CH, va
NH3*

v' Amide béc I thé hién lién két C=0, nhém NH véi nhom COO-, tuong

ung cau tric bac 2 cla protein
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v' Amide II, III thé hién lién két C=N, tuong ung cAu trac bac 3 cua
protein
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Hinh 3.6. Ddi phé hdp thu cac médu collagen dwoc doc trén may
Carry 630 FTIR

Mat khéc, khi so sanh gia tri cac phd hap phu cua cac amide gitta cadc mau

collagen tir stra nghién ctru voi cac phd hip phu cua collagen tir cic nguyén

lidu khéc cling cho thdy, cac phd amide cta collagen tir sra nam trong ngudng

pho hap phu cua protein ciing nhu nam trong dai pho tuong tu ctia cic amide
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ciu trac phan tir tir collagen duoc tach chiét cua cac ngudn nguyén liéu khac.

Két qua nay duogc thé hién rd trong bang sd liéu Bang 3.4.

Bdang 3.4. Ddi phé hdp phu ciia amide phan ti collagen tir siza R. hispidum
va tir cac nguyén lidu bién khac [23]

Dinh séng hap phu (cm™) collagen tir cac nguyén liéu khac nhau
& =
\ ‘§ o o 3 E’
Vung = = S 3 S
«<Q [o¥ © (%] Q.
) < 2 < <O
P g = ) =
o e O @ o
oo, @) s ~§ =
Amide A 3322 3294 3314 3266-3296 | 3400-3440
Amide B 2927 2925 2924 2920-2924 3100
Amide | 1655 1635 1653 1634-1638 | 1600-1700
Amide Il 1551 1541 1551 1542 1510-1580
Amide I11 1240 1239 1234-1236 | 1200-1300

3.2.4. Pic diém thanh phdn va sé lwong axit amine ciia collagen

Thanh phan va ham luong cac axit amin trong mau collagen dugc phan
tich bang phuong phap Sac ki 1ong hiéu ning cao két n6i v6i detertor huynh
quang (High-performance liquid chromatography with fluorescence
detection HPLC — FLD), két qua duoc trinh bay trong Bang 3.3, don vi 1a s
luong axit amin/1000 axit amin.

Thanh phan acid amin trong collagen tinh sach tir sira bién R. hispidum d
phat hién dugc 17 loai axit amin, trong d6 ham lugong glycine chiém cao nhat
(217-2249/1000g). Két qua phén tich trén mot sb loai sta khac chi ra rang
Collagen tir stra rat giau glycine, proline, alanine va glutamic axit; chira ham

luong thap hoic khong c6 cysteine va tryptophan (Bang 3.5).
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Bdng 3.5. Thanh phdn axit amin trong collagen tir thi nghiém va mét sé
loai sira khéc (g/10009)

2 RN .
2 = g | & | 2 |8z £ k=

< = p S lg 7| “ g

< < < %)

1 [Hydroxyproline | KPT | KPT | KPT 70 57 40
2 |Aspartic acid 62 56 57 76 71 79
3 [Serine 17 19 20 44 45 45
4 |Glutamic acid 100 72 133 101 94 98
5 |Glycine 217 224 224 320 344 309
6 [Histidine ND ND ND ND 1 2
7 |Arginine 53 63 66 58 57 52
8 [Threonine 34 32 37 34 28 35
9 |Alanine 67 48 73 87 77 82
10 |Proline 112 74 111 79 79 82
11 |Cysteine ND ND ND ND 1 —
12 [Tyrosine 12 5 13 10 5 6
13 |Valine 30 33 66 22 24 35
14 |Methionine 6 6 6 16 8 4
15 |Lysine 25 29 100 17 24 38
16 [[soleucine 21 33 40 23 16 22
17 |Leucine 28 29 54 31 27 34
18 |Phenylalanine 9 10 10 14 8 10
19 |Tryptophan KPT KPT KPT
20 [Hydrolysine KPT | KPT | KPT

Ghi chi: KPT — khong phan tich, ND — khdng phat hién
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Glycine 1a loai axit amin quan trong trong qué trinh tong hop protein,
purin, peptide, axit nucleic, porphyrin, hemoglobin, creatine, glucose, L-
serine, ATP va céc axit amin khac [78]. Ham lugng tyrosine va histidine tuong
db6i thap trong collagen chiét xuat tir c4, ga, bo, tuy nhién trong collagen chiét

xuét tir stra thi ham lugng tyrosine cao hon 1,5 - 3 lan.

Axit imino 14 ham luong tong cua proline va hydroxyproline. Him luong
imino cua collagen chiét tach tir sira bién 1a 112 g/1000g axit amin, thdp hon
so voi collagen tach chiét tir da ca hong mat to (193 g/1000g axit amin) va
collagen tach chiét tir da ca dudi (157 g/1000g axit amin) [60] [79]. Ham luong
imino axit thay ddi theo lodi va méi truong séng cua chung [80] [44] [60].
Collagen tir ca chira 154-193g axit imino/1000 axit amin) it hon so véi collagen
tr dong vat c6 va (lon, bo) (215-220g imino/1000 axit amin). Ham lugng axit
imino trong c4 nudc lanh thip hon so véi c4 nude 4m. Imino axit gop phan vao
su on dinh cta cdu tric xodn cua collagen [76] [44]. Vong pyrolidine cta
proline va hydroxyproline han ché viéc tao thanh ciu trc cua chudi
polypeptide va gitp ting cudng ciu trac xoin ba [81]. Nhém hydroxyl cua
hydroxyproline déng vai tro trong viéc 6n dinh chudi xoan bang lién két hydro
giita cac chudi thong qua cau ndi 1a phan tir nude ciing nhu lién két hydro truc
tiép voi mot nhoém cacbonyl. Vi ham luong axit imino trong thanh phan thap
hon so vé6i cac nguodn khac, collagen tir sira dé c6 kha ning bé giy lién két dé
tao thanh cac phan tir c6 trong lugng thap hon, tir d6 c6 kha ning tao su da
dang vé thanh phan phan tir collagen va nang cao c4c hoat tinh ctia ching.

Nhu vy, chét lugng collagen tach chiét tir stra c6 chat luong vé thanh
phan, s6 luong axit amine tot hon so v6i nhiéu loai collagen dugc tach chiét tir
cac ngudn nguyén liéu khac, va chinh sy khac biét vé chat lugng nay ciing gop
phan tao nén tinh bén viing trong ciu trac khong gian cua collagen, gitp lam

tang chat luong va kha nang ung dung cho nhiéu muc dich.
3.2.5. Mt s6 diic diém khdc ciia collagen

Mot sd dic diém vé thanh phan dinh dudng cua collagen duoc tach chiét
tir stra R. hispidum trong nghién ctru ciing dugc xac dinh, két qua duoc thé hién
trén Bang 3.6.
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Tir két qua trén Bang 3.6 cho thdy, thanh phan collagen tach chiét chi yéu
1a protein, chiém t&i 89,01%, tiép dén 1a ham luong carbohydrate (5,09%) va
tro (1,84%). Diac biét 1a trong thanh phan cua collagen tir sira khdng cd lipit,
trong khi collagen tir mot s& ngudn khac van phat hién thanh phéan lipit. Day Ia
mot thong sb co tinh chit vu viét trong quy trinh tach chiét collagen tir stra R.
hispidum. Mat khac, khi so sanh véi collagen tir cac nguyén li¢u khac (ga, ca),
collagen thu dugc c6 chat luong kha tt, d6 am dat thap nhat chi 4,06%, ham
lugng protein twong dbi cao, lugng carbohydrate ciing thip hon so véi collagen

duogc tach chiét tir ga.

Bdng 3.6. Mét sé dic diém dinh dwiéng cia collagen

Thong sb bonvi | Collagen | Collagen tir | Collagen | Collagen

trong ga[82] | trdaCa |tirdiuCa

nghién ciru Hoi [83] | Thu [84]
Po am g/100g | 4,06 +0,01 [510+£0,06 |74,2+0,2 | 7,7£1,4
Protein g/100g (89,01 +2,14 |70,84 £ 0,73 | 22,4+0,1 | 89,4+1,8
Lipit g/100g ND 1,02+0,05 |03,3+0,3 | 0,8+0,1
Tro (ash) g/100g |1,84 +0,25 (13,03 +0,16 | 00,3£0,1 | 1,6£0,5

Carbohydrate | g/100g 5,09 9,97

3.3.Nghién ctru thir nghiém phéin cit collagen bing enzyme tao sin pham
collagen peptide

3.3.1. Két qud thir nghiém phdn cit collagen tao sin phiam collagen peptide
bang enzyme alkaline protease

Duya trén cac két qua nghién ctru da duoc cong b trong va ngoai nude vé
hudéng nghién ctiu phan cit collagen, luan van da thir nghiém tao san phém
collagen peptide dua trén viéc ing dung enzyme alkaline protease trong viéc
phan cat mach collagen. Dit liéu vé khoi luong collagen kho qua dong kho dugc
so sanh v6i khoi luong stra nguyén liéu, ham luong collagen c6 trong nguyén

liéu dé tinh hiéu suat va thé hién két qua trén Bang 3.7.
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Bdng 3.7. Két qud thi nghiém phan cdt collagen thanh collagen peptide

Quy trinh Quy trinh
thir nghiém dbi chung
Khéi lwong nguyén liéu sira (gam) 30 30
Coll O t én liéu st
0 a%en CO; rong nguyén liéu stra 0.54 0.54
theo ly thuyét (gam)
Bot collagen kho (gam) 0,39 0,50
Hiéu suat so v6i nguyén liéu stra (%) 1,31 1,66
Hiéu sudt so véi collagen trong
: 72,46 91,95
nguyén li¢u (%)

Két qua trén Bang 3.7. cho thay khi bo sung thém budc phan cit tao
collagen peptide anh hudng dang ké dén hiéu suat thu collagen. Cuy thé, hiéu
sudt thu hoi lugng bot collagen qua phan cat bang enzyme alkaline protease dat
~ 1,31% so v6i khbi luong nguyén ligu va dat duoc 72,46% so vo1 lugng
collagen c6 trong nguyén liéu sira theo tinh toan 1y thuyét. Trong khi d6, thu
nghiém 2 khi khong c6 st dung thém enzyme alkaline thi hiéu suat thu hoi
collagen cao hon dat 1,66% so véi khéi lugng nguyén lidu va dat duoc 91,95%

so voi lugng collagen co6 trong nguyén li€u stra.

Collagen peptide duogc coi la nguyén li¢u 1y tuong trong linh vuc thuc
pham chtic nang do gia tri dinh dudng cao, hoat tinh ha huyét 4p cao va tinh
khang nguyén thap. Viéc img dung collagen peptide da duoc quan tim trong
sudt hai thap ky qua trong nganh cong nghiép thuc pham, duoc pham va my
pham. Mic du céc nghién ciru da dat duoc nhiéu tién bo trong thily phan
collagen tur da cé, nhung cac nghién ctru thuy phéan collagen tir stra 1a vo cung
it 6i. Mat khac, chirc ning cuia cac san pham thity phan collagen tao collagen
peptide khac nhau van chua hoan toan 16 rang va méi quan hé giita sy phan bo
trong luong phan tir cia san pham thay phan collagen va chiic ning ctia chung

chua dugc nghién clru nhiéu.



44

Viéc sir dung enzyme alkaline protease tao ra san pham collagen c6 kich
thudc nho hon da duoc chimg minh 1a ¢6 hiéu qua ¢ nhiéu nghién ciru trude
day. Theo [85], chung Aspergillus niger LCF 9 ¢6 kha ning tong hop mot loai
alkaline proteinase méi c6 hoat tinh collagenase cao. Cac thir nghiém dugc thuc
hién trén 9 loai collagen thuong mai da cho thdy enzyme nay c6 thé thiy phan
chudi collagen ma khong gii phong axit amin va giai phong cac peptide trong
luong phén tir rat thap, do do rat tiém niang dugc sir dung trong thily phan
collagen tao collagen peptide tmg dung trong diéu tri bénh.

Nghién ctru [86] da thir nghiém so sanh hiéu qua thiy phan collagen & ca
vay nudc ngot ciia mot sd loai enzyme protease bao gom: trypsin, protease
trung tinh, papain va alkaline protease. Két qua cho thdy, trong sb cac loai
protease duoc lyra chon, alkaline protease 13 enzyme hiéu qua nhat dé chiét xuét
gelatin bang cach thuy phan collagen vay ca. Cac diéu kién thity phan toi uu
nhu sau: thoi gian chiét 6h; nhiét do, 50°C; d6 pH 9 va ham luong enzyme, 3%
(w/w). Dudi nhiing diéu kién thay phan t6i wu nay, san luong gelatin dat duoc
13 48,1 % (w/w). Gelatin dugc diéu ché bang thuy phan protease kiém cho thay
hoat tinh nhil tuong cao hon va chi s 6n dinh nhii twong thap hon so véi gelatin
duogc diéu ché bang phuong phép chiét xuat khéc.

Theo [64], collagen peptide c6 kha niang lam giam dang ké huyét ap. Tuy
nhién, thanh phan dinh dudng tong thé di bi thay doi. Do d6, ham luong cia
cac peptide thu dugc sau qua trinh thity phan 1a rat quan trong. Peptide mach
dai thé hién hoat tinh ha huyét ap yéu hon so véi peptide mach ngan. Khéi
luong phan tir collagen t6i thiéu dé c6 tac dong dén huyét 4p duong nhu nim
trong khoang ttr 900 dén 1.900 Da. Pic biét, su phan bd trong lugng phan t
dudi 1.000 Da da duoc chimg minh 13 yéu t6 quyét dinh. Trén dbi twong 1a da
c4 tuyét Pai Tay Duong (Gadus morrhua), Huo va cong su (2009) d3 xay dung
dugc quy trinh tdi wu dé thuy phéan collagen va xac dinh duoc su phan bd trong
luong phén tir ctia cc san pham thay phan. Theo d6, alkaline protease duoc bo
sung sau khi thu dugc dich chiét collagen va trong 3 gio' & nhiét do (50°C), pH
(10,0), nong do co chat (75 g/L) va ham luong enzyme: co chét (3%). Céc san
pham thu dugc co thé 6 trong luong phan tir chi tir 300-1500Da, phan 16n dudi
1200Da.

Cu thé 1a enzyme alkaline protease phan cit cac vung lién két chéo

telopeptide do d6 giup tao ra san pham protein it hodc khong lién két va ting
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d6 tinh khiét ctia san pham collagen [59]. Do collagen bi phan cét tao san pham
c6 kich thudc nho hon nén qua qua trinh thu hdi bi hao hut nhiéu hon dan dén
hiéu suét thu giam dang ké. Trong nghién ctru ndy, tuy hiéu suét tach chiét
khéng tang (Bang 3.7.) nhung san pham collagen (peptide hodc phan tir) c6 kha
nang tinh khiét hon hay giam tap chét ciing nhu giam tinh khang nguyén do
telopeptide gdy ra, diéu nay ciing di dugc nhan dinh va da duogc chimg minh
[29] [25] [63]. Gia tri sinh hoc cua cac peptide khac nhau tuy thudc vao qua
trinh ché bién, xur 1y nhiét, enzyme duogc sir dung va diéu kién thuy phan bang
enzyme. Co thé thu dugc nhiéu loai san phim thiy phin collagen trong céc
diéu kién ciia qua trinh thity phan khac nhau, nhung tinh kha dung sinh hoc cua
cac san pham thuy phan nay khéng rd rang. Do d6, viéc xac dinh su phan bd
trong lugng phén tir clia collagen peptide 14 hét stic can thiét, nham danh gia ca
vé hiéu qua kinh té va kha ning tng dung cla cic san pham, tir d6 lwa chon

quy trinh cong nghé phu hop dé dinh huéng cac nghién ctru g dung tiép theo.
3.3.2. Diic diém sin phim collagen peptide dwdi kinh hién vi quét (SEM)

Hai mau bot collagen stra thu dugc tir quy trinh ¢6 bd sung bude phén cat
tao collagen phan tor dugc tinh sach va quan sat, chup anh & muc d¢ phong dai
dudi kinh hién vi quét — SEM (Hitachi S-4800). Két qua quan sat dugc thé hién
trén Hinh 3.7 va Hinh 3.8.

Hinh 3.7. va 3.8. cho thay hinh anh bot collagen phan tir dudi kinh hién vi
dién tir quét. O thude 200pum (Hinh 3.8.B) va thudc 100um (Hinh 3.8.A) 6 thé
thdy san pham thu dugc phan 16n c6 dang hinh cau kich thudc 20-30um. Tuy
nhién, quan sat chi tiét hon & thude 50um (Hinh 3.7.A, 3.7.B) quan sat dugc
hinh dang ctia cac tiéu phan chua c6 sy dic thi rd rang va thiéu sy dong déu.

Céc tiéu phan c6 xu hudng bi két tap thanh cac dam tiéu phan 16n hon.

So sanh hai quy trinh c6 thé thiy, v6i san pham collagen tir quy trinh chi
str dung enzyme pepsin thong thudng bot collagen co két cau 1on dang 16 xdp,
d6 phong dai 16n hon van thiy cac két cdu dang mang nhung lién két chit ché
v6i nhau tao thanh cau tric twong d6i dong déu. Nhung voi quy trinh bo sung
thém mdt budc thuy phan nira voi1 enzyme alkaline protease, phan tir collagen
d3 bi phan cit nho hon tao san pham hinh cau va két cdu roi rac va it dong nhat

hon.
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Hinh anh SEM

- B¢ phong dai: thudc S0pm

50.0um

50.0um

- Céc tiéu phén trong hé collagen 1 ¢6 dang hinh cau

- Phan 16n céac tiéu phan bi két tip vao nhau (aggregation)

tao thanh cac dam tiéu phan c6 kich thudce 16n.

Hinh 3.7. Anh chup SEM ciia mdu collagen 1
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Hinh anh SEM

IMS-NKL 5.0kV 5.0mm x200 SE(M)

- D6 phong dai: thuac 200pum

- Céc tiéu phan trong mau collagen 2 c¢6 dang hinh cau

- Kich thudc tiéu phan trong khoang 20-30 pm

Hinh 3.8. Anh chup SEM ciia mdu collagen 2
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3.3.3. Diic diém phén bé kich thwéc hat collagen peptide

Khi str dung cuing loai enzyme nhung & cac diéu kién khac nhau cé thé thu
cac san pham thuy phan collagen khac nhau va hoat dong sinh 1y ctia cac san
pham thuy phan nay ciing khac biét. Vi vay, diéu quan trong 13 phai tim hiéu
su phan b trong lwgng phan tir clia cac collagen thuy phan dé nghién ctru tinh
kha dung sinh hoc cta ching [64]

Size (d.nm): % Intensity ~ Width (d.nm):
Z-Average (d.nm): 1288 Peak1: 2382 100.0 2571
Pdl; 0.835 Peak2:  0.000 0.0 0.000
Intercept: 0.552 Peak 3:  0.000 0.0 0.000

Result quality : Refer to quality report

Size Distribution by Intensity
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Hinh 3.9. Phan bé kich thwéc ciia hé collagen 1

Size (d.nm): % Number  Width (d.nm...

Z-Average (d.nm): 1188 Peak1: 4243 0.3 1014
Pdl: 0.954 Peak 2. 1854 997 75.37
Intercept: 0.143 Peak3:  0.000 0.0 0.000

Result quality : Refer to quality report

Size Distribution by Number

Number (%)
oo

0.1 1 10 100 1000 10000
Size (d.nm)

Hinh 3.10. Phan bé kich thwéc ciia hé collagen 2
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Phuong phap DLS dugc str dung dé kiém tra dic diém phéan b kich thudc
hat collagen phan tir. Hai mau bot collagen phan tir duoc thuc hién doc lap thu
dugc két qua nhu Hinh 3.9. va 3.10.

Két qua kiém tra dic diém phan bd kich thudc cua hat collagen phan tir
thu dugc cho thay ca 2 mau collagen phan tan rat tot trong nuée. Hinh 3.9. va
3.10. cho théy dua trén cuong do tan xa, kich thudc hat trung binh ctia mau
collagen 1 la 1288nm trong khi dya trén su phan bd theo s6 luong kich thudc
trung binh mu collagen 2 nho hon mot chit 1a 1188nm. Piéu nay hoan toan dé
hiéu boi phan bd kich thude theo do tan xa 1am ndi bat cac hat c6 kich thude
16n hon trong hé trong khi phan b6 theo s6 luong 1am noi bat cac hat co kich
thudc nho hon. Tuy nhién, d6 phan bd kich thudc mau van con twong dbi rong

thé hién hdn hop cac collagen peptide thu duoc c6 nhiéu kich thudc khac nhau.

Mit khac, kich thude trung binh cac hat thu duoc bang phuong phap DLS
nho hon rat nhiéu kich thudc quan sat duge trén anh hién vi dién tir quét (15 -
35 um). Piéu ndy duogc giai thich 1 do su khac nhau vé trang thai ton tai cta
hat nano trong hai phwong phéap phén tich. Béi v6i phuong phap FESEM, mau
dugc chup ¢ trang thai kho, khi do, cac phan tir collagen sé& ton tai & trang thai
chat ch€ hon, c¢6 kha nang két dinh gilta cac hat tao thanh cac cum hat va dudi
kinh hién vi s& quan sat thanh cac cum hat voi kich thudce 16n hon. Trong khi
d6, ddi v6i phuong phap DLS, cac tiéu phan ton tai trong mdi truong nudc, cac
phan tir dugc phan tan tach roi, lam cho ban kinh dong hoc cua hat s€ nho hon

rat nhiéu.
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KET LUAN

- Enzyme pepsin bd sung vao quy trinh tach collagen tir stta R. hispidum
dat hiéu qua cao 6 ndng do pepsin 0,1%; ty 1¢ khdi lwong stra: dung mdi enzyme
la 1:3 va thoi gian thiy phan 1a 24h.

- Pic diém thanh phan axit amin, cau tric hinh thai phan tir (SEM), phd
FTIR, thanh phin dinh dudng cua san pham collagen c6 chat luong tuong
duong va tot hon so véi collagen tach chiét tir mot sé ngudn nguyén lidu khéc.

- Enzyme alkaline protease phan cat collagen tao ra san pham collagen
peptide co kich thudc nhé hon (trung binh 1188-1288nm), c6 kha nang tan tot

trong nudc Va co tiém nang cho phat trién tng dung vao doi séng.

KIEN NGHI

Can tiép tuc tha nghiém thém cac diéu kién dung enzyme ankaline
protease phan cat collagen dé xdy dung hoan thién quy trinh tao collagen
peptide co chat lugng va hiéu suat cao.
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