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A. PHAN MO PAU
1. Tinh cép thiét caa luan an

Nganh cong nghiép ché bién thay san ¢ Viét Nam dang phat trién manh mé& dan
dén luong phu pham thai ra tir nganh céng nghiép nay rat I16n. Trong quy trinh san
xuit cé fillet, lwong phu pham chiém khoang 50 - 70%, bao gom da, xwong, dau, vay,
vay va noi tang, nhung cha yéu chi dung dé san xuat thirc an chin nudi va phan bén
Vi gid tri kinh té thap. Trong khi d6, da ca 1a nguon nguyén liéu dé san xuat collagen
thay phan rat tét. Trong qui trinh san xuét collagen thay phan, cong doan loai bo phi
collagen, thuy phan ciling nhu tinh sach va phan doan céc peptide collagen la nhirng
cdng doan quan trong anh hudéng quyét dinh dén hiéu suat thu hoi va chat lugng
collagen thity phan. Bén nay, viéc loai bo phan phi collagen trén nguyén liéu, dung
dich kiém thuong duoc sir dung nhung van thiéu théng tin vé ty 18 phi collagen da
loai bo. Viéc lya chon enzyme va téi wu cac diéu kién thuy phan collagen tir da cé4
nglr vay vang con rat han ché. Bén canh d6 dé tinh sach va phan doan collagen thuy
phan tir dich trich thd, k¥ thuat siéu loc c6 nhiéu wu diém ndi bat nhu it tén chi phi
nang lwong, than thién véi mdi truong va tinh chat caa cac peptide collagen thu dugc
¢6 hoat tinh tot hon khi so sanh véi nhitng ky thuat tinh sach khéc.

Tu nhitng co so trén, luan an nay sé nghién cuu qui luat anh huong caa cac
yéu t6 cong nghé trong qua trinh xu ly phi collagen, lra chon enzyme ciing nhu diéu
kién tbi wu cac théng sb trong qué trinh thuy phan collagen bang enzyme dén do thuy
phan va hiéu suat thu hoi collagen. Cac phan doan collagen thity phan trong dich thay
phan duogc phan tach va khao sét tinh chit cua nd. Bén canh do, ki thuat tinh sach
dich collagen thity phan tir da c& ngir vay vang bang ky thuat siéu loc ciing dugc khao
sat. Cac phan doan collagen thuy phan s& dugc dem xac dinh céc tinh chat cdng nghé

va thr nghiém @ng dung trong san xuat thyc pham.



2. Muc tiéu caa luan an

Pé tai duogc thyuc hién nham muc dich ning cao gia tri nguén phu pham da ca
ngtr, tao ra collagen thay phan cé hoat tinh sinh hoc va tinh ning cong nghé nham

rng dung trong thuc pham.
3. Nhirng dong gop cuaa luan an

Nghién ciru da xac dinh dugc cac thong sé t6i wu trong qué trinh xu ly, thay
phan va tinh sach collagen thuy phan tir da ca ngur vay vang. Viéc phan tach cac phan
doan collagen thuy ph&n va nghién ctru hoat tinh sinh hoc cta ching gitip 1am 13 hon
gia tri cua collagen thiy phan, 1am co s& khoa hoc cho cac nghién ctu sau nay vé

viéc ung dung collagen thay phan trong thuc tién doi séng.

Nghién ctru da tim thém dugc nguon nguyén liéu méi dé san xuat collagen
thay phan nham @ng dung vao cac linh vyuc thuc pham, dugc pham va y hoc, dong
thoi nang cao gia tri st dung phu pham cua cac nha may ché bién ca ngu fillet.

Dé tai phi hop véi chién luoc phét trién thuy san Viét Nam dén 2030, tim nhin
dén nam 2045 theo quyét dinh s6 339/QD-TTg cua Thu Tudng Chinh Phii ngay 11
thang 3 ndm 2021. Muc tiéu |a phat trién thity san thanh nganh kinh té quan trong cua

qudc gia, san xuat hop 1y, ning suat chat luong va hiéu qua.
4. B6 cuc cia luan an

Luan an c6 146 trang, 22 bang, 53 hinh va 138 tai liéu tham khao, bao gém
phan mé dau; Chuong 1: Téng quan; Chuong 2: Phuong phap nghién ciru; Chuong

3: Két qua va thao luan.



B. PHAN NOI DUNG

1. Téng quan

Phan tong quan caa luan an da trinh bay tom tat vé :Tinh hinh khai thac va ché
bién cé& ngir vay vang; Collagen va collagen thuy phan; Tinh chat va ang dung cua
collagen thuy phan; Cac phuong phap tach chiét va tinh sach collagen thuy phan; Cac
yéu t6 anh hudng trong céng nghé loc mang; Nhitng van dé ton tai trong nghién cau
vé thu nhan va tinh chat caa collagen thuy phan; Huéng nghién ciu va noi dung
nghién ciru cua luan an.
2. Vat liéu va phwong phap nghién ciru
2.1. Thoi gian va dia diém nghién ciru
2.1.1. Thoi gian

Nghién ctru dugc thuc hién tir thang 6/2017 dén 12/2020
2.1.2. Pia diém

Thi nghiém duoc thuc hién tai Trung tdm thi nghiém Truong Pai hoc Céng
nghiép Thuc pham Thanh Phé H6 Chi Minh va Trung tam dich vu Truong Pai hoc
Khoa hoc Ty nhién Thanh Phé H6 Chi Minh.

2.2. Nguyén liéu, thiét bi va héa chat sir dung trong nghién ciru

Da ca ngir vay vang (Thunnus albacares) dugc lay tir phu pham cua quy trinh
san xuat ca ngur fillet dong lanh tai cong ty TNHH J.K.FISH Nha Trang, tinh Khanh
Hoa. Da ca dugc duoc thu nhan va van chuyén theo so d6 hinh Hinh 2.1, xu Iy va
bao quan theo so d6 Hinh 2.2. Nguyén liéu chanh day (Passirflora edulis) duogc dat
mua & Huyén Buc Trong Tinh LAm Déng. Chanh day phai dat d6 chin ki thuat, vo
c6 mau tim, tuoi, nguyén ven, khong co tap chat va con tring, khdng c6 mui vi la.
Puong kinh qua tir 67 mm — 78 mm va khdi luong qua tir 90 g — 120 g. Puong
saccrose: Str dung dudng tinh luyén Bién Hoa. Sita tuoi khong duong va sita bot gay
(skim milk) cua Vinamilk. Enzyme alcalase 2.5L PF (Novozymes, Pan Mach) co
hoat d6 2.5 AU-A/g, nhiét d6 thich hgp tir 50 — 60 °C, pH 7 — 8. Enzyme flavourzyme
500MG (Novozymes, Pan Mach) cé hoat d6 500 LAPU/g, nhiét d6 thich hop 40 —
55 °C, pH 5 — 8. Enzyme pepsin RM712 (Himedia, An D0) c¢6 hoat ¢6 10.000 NF



U/mg, nhiét do thich hop 3 — 40 °C, pH 1,5 — 2,0. Men giéng vi khuén lactic cua
Vinamilk chira hai loai vi khuan lactic Streptococcus thermophilus va Lactobacillus
delbrueckii subssp. Bulgaricus véitilé 2 : 1

Thiét bi st dung cho nghién ctu

Dé tai da st dung cac thiét bi sau: May cit dam tu dong (2300KJEL-TEC,
Thuy Bién); 10 nung (Lenton, Anh); bo chiét chat béo Soxhlet SER148/6(Velp,
Iltalia); sic ky long hiéu ning cao (HPLC) (Agilent 1200, My); hé théng HPLC
(Agilent 1100, M¥); bé cach thiiy diéu nhiét (Memmert, Dic); bé on nhiét lanh Alpha
RA24 (LAUDA, Prtc); thiét bi dong hoa (PT 1300D, Thuy Si); can phan tich 4 sb
(STARTORIUS, buc); ta cap dong (Mitsubishi, Nhat); may quang pho UV-vis
(LAMOMED 2550, M$); nhét ké rotor (SHEN, Anh); may ly tdm lanh (MERMLE,
Pbuc); Tu sdy (Memmert, Ptic); may dong hoa; hé théng loc mang QuixStand
Benchtop System (GE, M¥); mang loc UFP-1-C-6 (GE, My) véi chat ligu la
polysulfone, chiéu dai mang loc 63,5 cm va duong kinh trong hop loc 3,2 cm, kich
thuéc 16 loc 1000 NMWC, dién tich mang loc 0,48 m2.

Hoa chat st dung cho nghién cau

Céac enzyme sir dung bao gom alcalase (2.5L PF), flavourzyme (500MG)
(Novozymes, Dan Mach) va enzyme pepsin (RM712,10.000 NF U/mg) (Himedia,
An b9).

Céc hoa chat st dung trong nghién ctru déu thudc tiéu chuan phan tich, bao
gom: axit chlohydric, 1-fluoro— 2,4 — dinitrobenzene (DNFB), axit boric (H3BOs)
(Merck, Duc); axit amin chuan, hydroxyproline chuan, 2,2-Diphenyl-1-
picrylhydrazyl (DPPH), axit ascorbic, sat (I1) sunfat (FeSO4), 1,10-phenanthroline,
H202, cumene hydroperoxide (HPO), ammonium thiocyanate, iron(ll) chloride
tetrahydrate,  axit perchloric , axit trichloroacetic, amonium molybdate (Sigma-

Aldrich, M¥). Ngoai ra con mét sé hoa chat thong dung khéc.


https://www.sigmaaldrich.com/catalog/product/aldrich/d9132?lang=en&region=US
https://www.sigmaaldrich.com/catalog/product/aldrich/d9132?lang=en&region=US
https://www.sigmaaldrich.com/catalog/product/aldrich/d9132?lang=en&region=US
https://www.sigmaaldrich.com/catalog/product/aldrich/d9132?lang=en&region=US
https://www.sigmaaldrich.com/catalog/product/aldrich/d9132?lang=en&region=US

Thu nhén da ca ngtr vay Thu tryc tiép tir day chuyén san xuét trong nha may, sau khi
vang cdng nhan fillet c4, lang da.

v

Nhiét d6 nuéc rira < 4 °C, khi rira & loai boé mau, tap chat va
mét phan vi sinh vat. Sau khi rira mau duoc dé rao 5 phat dé
loai bo bot nuée dinh uét.

Rira so bo, dé rao

v

Da c4 duoc xép vao khudn mdi khuon 2 kg va duoc dua di cap
dong trong ta dong tiép xuc. Nhiét do cap dong 1a -40 °C va C

Xép khuén — Cap dong

7 va nhiét @6 tam cua block da < -18 °C

Téch khuon, bao goi Dav ca S&}u cap dong d}ch dua di tafh lfhuér}_duol voi r}uoc_A
chay. Cac block da ca dugc bao goi bang tui PE han kin miéng

va cho vao thung cach nhiét.

\ 4

Van chuyén Da ca sau khi cho vao thiing cach nhiét duoc van chuyén vé

phong thi nghiém bang xe lanh c6 nhiét do -18 °C.

Hinh 2.1. So' d6 thu nhan, van chuyén da c4 ngir vay vang



Da ca thu nhan, van
chuyén theo so d6
tai hinh 2.1

Tién hanh rd dong trong bon nude & nhiét do

Ré dong phong cho dén khi cac block da ca tan bang hoan
toan.
i I¥ Loai bo vay va phan thit con bam trén da. Rira dé
tr , L
y loai bo tap chat, nhiét d6 nudc rira < 10 °C.
, Da ¢4 sau khi xir Iy dugc cat nho véi kich thuée 2
Cat nho X 2 cm, trong qué trinh cat da dugc bao quan bang
nudc da.
L Rura dé loai bo tap chat va vi sinh vat. Nhiét o
Rua, dé rao

nudC rira < 10 °C sau d6 dé rao mau.

y

Tron mau, chia nho

Mau sau khi dé rao duoc tron déu dé dong nhat
mau. Chia ra cac phan nhg, trung binh mdi phan
tir 1 — 2 kg dé thuan tién cho viéc 1am thi nghiém.

A 4

Cép dong

Mau da sau khi duoc tron déu, chia ra cac phan
nhé duoc dem di cap dong ¢ nhiét 6 -40 °C,
nhiét d6 tam < -18 °C.

Bao goi va bao quan

Da cé sau khi cap dong duoc bao goi trong tui PE
han kin miéng cho vao thung carton va bao quan ¢
nhiét do -18 °C.

Hinh 2.2. So @6 xir ly va bao quan da ca ngir vay vang




2.3. Phwong phép bé tri thi nghiém

So db tong quat ndi dung nghién ctru cta dé tai dugc trinh bay trong Hinh 2.3.

Nghién cuiru quy trinh xtr ly phi
collagen tir da ca ngur vay vang

Nghién ctru quy trinh thay phan
collagen tur da ca ngur vay vang
bang enzyme.

\ 4

Tinh sach, tch chiét cac phan
doan collagen thuy phén va tinh
chat cua cac phan doan.

!

Ung dung collagen thity phan
vao mot sb san pham thuc
pham.

N N )
— S

Hinh 2.3. So' d6 ndi dung nghién ciéu



2.3.1. Nghién ctru quy trinh xir ly phi collagen tir da ca ngir viy vang
Céc thdng sb k§ thuat caa quy trinh xt Iy phi collagen tir da c& ngtr vay vang

duoc khao sat theo so d6 trong Hinh 2.3.

Da ca duoc xu ) .
Xac dinh thanh phan héa hoc

ly theo Hinh 2.2

TN1: Khao sat anh huong cua ndng
— d6 NaOH
Khe,l? sat S_O 130 d1.eu | TN2: Khdo sat anh huong cua thoi
kién loai bo phi > . , s
. gian xtr ly NaOH
collagen trong da ca
bang NaOH
8 | TN3:Khdo sat anh huong ty 1€ da
ca/dung NaOH (w/v)

v
TN4: T6i uu héa diéu
kién loai bo phi
collagen trong da ca
bang NaOH

|

Da céa ngur vay vang
giau collagen

Hinh 2.4. So @6 nghién ciu quy trinh xir ly phi collagen tir da c& ngir vay vang



2.3.2. Nghién ctru quy trinh thily phan collagen da ca bing enzyme

Trong nghién ciru ndy, 3 loai enzyme di duoc lya chon dé khao sat kha ning
thity phan collagen tir da ca ngir. Da c& ngir vay vang giau collagen dwoc chuan bi
theo so d6 Hinh 2.3, dugc xay nho biang may xay truc vit, kich thuéc 16 xay 0,5 cm,

sau d6 chia thanh tirng tdi nho va trit dong trude khi s dung.
Mau sau khi dem tan bang va tién hanh thi nghiém theo Hinh 2.4 dé xéc
dinh diéu kién thay phan theo tirng enzyme véi ham muc tiéu 1a d6 thay phan (DH)

va hiéu suat thu hoi nitrogen (NR)

Da céa ngur vay

vang giau collagen

Anh huong Chon
Enzyme 1 cuaty I E/S | enzyme
v Pepsin FRn co do
nh hudng s
Khao sat qua trinh ciia pH th;ll'}: va
thuy phan collagen ctia > FlEnZyme u A’lf:}ll
) avourzym N sua u
tung enzyme y Anh huong "
»  Enzyme cua nhi¢t do nitrogen
> | | cao nhét
Alcalase L™ Anh huong
cua thoi gian

Toi vu hoa dieu kién
thiy phén cta enzyme

Hinh 2.5. So @6 nghién ciru quy trinh tach chiét collagen thity phan
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2.3.3. Tinh sach va phan doan collagen thiuy phian

So dd nghién cttu quy trinh tinh sach va phan doan collagen

Dich collagen thuy
phan

Xéc dinh thanh phan: Chét khd,
lipid, tro tong, nito tong

Loc so bd

A

Dich loc

Ly tam

Tach cac
phéan doan

Dich ly tim

Khao sat tinh chit (hoa tan,

tao nhil, tao bot, chdng oxi

hoa va chng dong) ctia cac
phan doan collagen thuy phéan

]

Anh huodng ciia nhiét
do

Anh huéng cta ap

suat ]

Anh huong cia pH

Anh huéng cia luu
lugng dong nhép liéu

\4

Loc mang

Retentate

Permeate

San pham 1

/N

Xac dinh thanh phan: Chat kha,
lipid, tro tong, Nito tong

Xéc dinh khéi lwong phan tur
cua cac peptide collagen trong
dich thuy phan dé chon mang
loc
Tach va khao sat tinh cht (hoa
tan, tao nh, tao bot, chéng oxi
hoa va chdng dong) ciia cac phan

doan collagen thuy phan

-Kiém tra
chét do tinh
sach cua cac

phén doan

- Khao sat
tinh chat
(hoa tan, tao
nhii, tao bot,
chdng oxi
hoéa va
chéng déng)
cua cac phan
doan

(SP1)

Hinh 2.6. So d6 nghién ciru quy trinh tinh sach va phan doan collagen
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2.3.4. Ung dung collagen thity phin vao thwc pham
2.3.4.1. Ung dung phin doan (SP1) vio sin xudt nwéc uong chanh day collagen

Xac dinh cac ty 1& phdi tron nhu nuéce, dich ép chanh day, axit citric, dich
siro va collagen thiy phan dé thu duoc nudc udng chanh day c6 diém cam quan
chung cao nhit.

2.3.4.2. Ung dung phan doan (SP2) vao sin xuit sira chua collagen

Xac dinh thoi gian 18n men va ty & bd sung collagen thay phan vaéi chi tiéu
can theo doi 1a pH, d¢ nhot va diém cam quan caa san pham.

2.4. Phwong phap phéan tich
2.4.1. Phan tich cac chi tiéu hoa ly

- Ham luong protein, ham luwong lipid, ham lugng am, tro duoc xac dinh lan
luot theo AOAC 2011.04: 2011, AOAC 960.39: 2012, AOAC 950.46: 2000, AOAC
920.153:2007.

- Phan tich cac kim loai nang Pb, Hg, As theo AOAC 977.15: 2011, AOAC
971.21: 2010, AOAC 952.13:2010.

- Phan tich axit amin bang HPLC theo phuong phap ciia Stocchi va ctv, 1992

- Phan tich ham lugng collagen HPLC theo phuong phap cua (Woessner,
1961; Stocchi va ctv, 1992; Boran & Regenstein, 2009)
2.4.2. Phan tich vi sinh

- Phan tich tong vi sinh vat hiéu khi (TPC) theo tiéu chuan AOAC 990.12:
1994

- Phan tich Salmonella theo tiéu chuan ISO 6579:2002

- Phan tich Escherichia Coli theo tiéu chuan ISO 7251 — 2005
2.4.3. Panh gia chit lwong cam quan san pham

- Banh gia cam quan nudc giai khat theo TCVN 3215-79

- Banh gia cam quan sira chua theo TCVN 3215-79

- - Cach huan luyén hoi dong cam quan theo TCVN 12389: 2018
2.4.4. Xac dinh cac chi tiéu trong qua trinh thiy phan

-Xac dinh hiéu suit thu hdi nitrogen
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Hiéu suat thu hai nitrogen (NR, %) = ~2x100
2

N1: Nitrogen chira trong collagen thuy phan (g); N2: Nitrogen trong da ca da
xu ly NaOH.
- Xac dinh d¢ thay phan (DH, %)
Do thuy phan collagen dugc xac dinh theo phuong phap cua Nielsen va ctv,
2001.
-X4c dinh sw phan bé trong lweng phan tir peptide cia collagen thily phan
Xéc dinh sy phan bé trong luong phan ti (MW) cua cac peptide collagen thiy
phan tir da ca ngir vay vang duoc do bang sic ky loc gel (GPC) theo phuong
phap cuaa Spellman va ctv, 20009.
-Tach cac phan doan collagen thay phéan
Dua vao sic ky d6 GPC cua dich collagen thiy phan. Xac dinh thoi gian luu
ctia cac phan doan peptide dé tach cac phan doan ra khoi dich thuy phan bing
sac ky loc gel (GPC).
2.4.5. Phén tich mt s6 chi tiéu trong qua trinh loc mang
- P phan riéng
Do phan riéng dugc xac dinh theo phuong phap cua Shishegaran va ctv, 2020.
-Thong lwong qua mang
Thong luong qua mang dugc xac dinh theo phuong phap ctua Shishegaran va
ctv, 2020.
- Hiéu suat thu hoi
Hiéu suat thu hdi duoc xac dinh theo phwong phap cua Gifuni va ctv, 2020
2.4.6. Phan tich mot so tinh chit ciia collagen thiiy phan
-Xac dinh d hoa tan
Do hoa tan cua cac phan doan collagen thuy phan dugc xac dinh dya trén
phuong phap dugc mo ta béi Tsumura va ctv (2005) véi mot sb diéu chinh.
- Xac dinh kha nang tao nhii caa collagen thiy phan
Tinh chit tao nhii gdm hoat tinh tao nhii (EAL:Emulsifying activity index) va
d6 bén nhii (ESI: Emulsifying stability index) dwgc xac dinh dya trén phuong
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phap cua Pearce va Kinsella (Pearce & Kinsella, 1978; Zamorano-Apodaca va
ctv, 2020).
-Xac dinh kha néang tao bet cia cia collagen thay phan
Kha nang tao bot (FC: Foaming capacity va o bén bot (FS: Foaming stability)
duoc xac dinh dya trén phuong phap ciaa Shahidi va ctv.(Shahidi va ctv, 1995;
Zamorano-Apodaca va ctv, 2020)
- X4c dinh kha niing chdng oxy hoa
+ Kha nang khir goc ty do DPPH duoc xéac dinh theo phuong phap cua
(Hui-Yin, 2002).
+Nang luc khtr dugc xac dinh theo phuwong phap phap cua Wang va ctv, 2012).
+ Xac dinh kha nang chdng oxy hoa trén méi trudng dau-nudc theo phuong
phép cua Zhao va ctv, 2012
- Xac dinh kha ning chéng déng cia collagen thiy phan
Kha niang chéng dong cua collagen thuy phan theo phuong phap cua
Wu va ctv, 2018.
2.5. Phwong phép phén tich va xir 1y s6 liéu thi nghiém
S6 lidu thi nghiém duoc phan tich bang phan mém JMP phién ban 14.2. V& d6
thi bang microsoft excel 2016.
Cac gia tri trung binh khac nhau cua cac phan tng do luong va du doan duoc
phan tich bang phan tich phuong sai (ANOV A) bang phan mém SPSS phién ban 25.0.

3. Két qua va thio luin
3.1. Két qua nghién ciru xir 1y phi collagen tir da c4 ngir viy vang
3.1.1. Thanh phan héa hoc ciia da c4 ngir viy vang

Thanh phan cha yéu cua da c& ngir vay vang 1a do am, tro, collagen, lipid va
protein duoc trinh bay trong Bang 3.1. Trong d6 am do chiém ty 1é cao nhat voi
63,59%, protein chiém 32,02% cao hon ham luwong protein trong da ca tra va da cé
map (Quynh & Dao, 2015).



14

Bang 3. 1. Bang thanh phan hda hec cia da c& ngir vay vang

Do am (%) Protein (%) Collagen (%) Lipid (%) Tro (%)
63,59 +0,78 32,02+0,12 25,37+0,07 4,03+0,05 0,36 £ 0,02
Theo chatkhd 87,94 +0,12 69,68+0,07 11,07 +0,05 0,99 £ 0,02

Ham luong tro trong da c& ngir vay vang rat thap (0,36% + 0,02%) vi trong lic
xtr Iy mau di loai hét phan vay ca. Ham luong lipid thap (4,03% + 0,05%) vi c4 ngir
vy vang di chuyén nhiéu. So sanh ham lugng protein tong va ham luong collagen
nhan thay ham luong collagen chiém 69,6% trén tong chat kho va co dén 7% luong
protein khong phai 1 collagen. Bang 3.1 cho thay viéc xi Iy phi collagen tir da ca ngir
cha yéu 1a loai bo lipid va céc protein khong phai la collagen.

3.1.2. Anh huéng ciia nong @ NaOH, ty 18 dung dung NaON/ da ca (v/w), thoi
gian ngdm NaOH dén qua trinh loai b phi collagen trong da c4 ngir viy vang.

Tir két qua khao sat tirng yéu té anh huong cho thay diéu kién tét nhat dé xir
ly phi collagen tir da ca ngir vay vang bang dung dich NaOH 1a: Nong d6 dung dich
NaOH 1,0N, thoi gian xtr ly 1a 25 gio va ty 1€ dung dich NaOH/da cé 5/1 (v/w) sé cho
ty 1& hyp/protein Ia cao nhat va ty I¢ lipid 1a thap nhat.

Tbi wu hoa diéu kién xt ly phi collagen tir da c& ngir vay vang bang dung dich
NaOH theo phuong phap bé mit dap Gng véi cac yéu td anh huong Xi (Nong do
NaOH), Xz (Thoi gian thay phéan) va Xs (Ty 1€ dung dich NaOH/da cd) vai hai ham
muc tiéu phan trin cua hydroxyproline/protein (Y1) va phan trim cua lipid con
lai/chat kho (Y2). Két qua diéu kién téi wu qua trinh xir Iy phi collagen trén da c& ngtr
vay vang bang dung dich NaOH 1a: X1 = 0,93N; X, = 28 gid va Xz = 5/1 (v/w) Voi
Y1=9,94% va Yz = 5,5%.

Thanh phan cua da ca ban dau va da cé sau khi xur 1y ciing dugc phan tich va
so sanh (Bang 3.6). Két qua chi ra rang ham luong protein, collagen va loai bo lipid

trong da ca duoc xir ly & diéu kién ti wu cao hon dang ké so vai trong da ca ban dau.



15

Bing 3. 6. Thanh phan hoa hec ciia da ca ngir vay vang trwéc va sau khi xir Iy

Protein tho Collagen Lipid thé khoéng

Xwly — Doam (%) (o0 4m) @ dm) (%, dm) (% dm)

Trudc 63,59+ 0,78 87,94*+ 0,12 69,68 + 0,07 11,072+£0,05 0,99 +0,02

Sau 77,69° + 0,02 92,54" + 0,03 85,58" + 0,06 5,50° + 0,02 1,6°+ 0,07

D¢ léch chudn + SD; (a—b) 1a nhiing chi sé thé hién su khac nhau ¢ mite y nghia (P < 0.05)
3.2. Thity phan collagen da c4 ngir vy vang bang enzyme
T6i wu hoa diéu kién thity phin ciia enzyme alcalase

Tbi uu hoa diéu kién thuy phan collagen tir da ca ngir vay vang bang enzyme
alcalase theo phuwong phap bé mit dap tng véi cac yéu té anh huong Xi (Nhiét do),
X2 (pH), X3 (Nong do enzyme) va Xs (Thoi gian thuy phan) véi hai ham muc tiéu Y:
(Do thay phan: DH) va Y2 (Hiéu suat thu hdi nitrogen: NR). Két qua diéu kién tbi uu
qua trinh thuy phan collagen trén da ca ngir vay vang bang enzyme alcalase la: X =
54,7 °C; X2 =7,9; X3=0,034% va X4 =5,2 gio' V&i Y1 =24,54% va Y2 = 96,42%.
Két qua nay cho thay enzyme alcalase thiry phan collagen da ca ngir vay vang rat hiéu
qua vai do thiy phan cao. Vi vay c6 thé thu nhan cac peptide collagen c6 phan ti
luong nho, dap g tiéu chuan collagen thay phan.
3.3. Tinh sach, phan doan va khio sat tinh chit ciia cac phian doan collagen
thiy phan
3.3.1. Thanh phin héa hoc ciia dich thily phan, loc so' b va sau khi ly tim ciia
da ca ngir vay vang

Dich thuy phan collagen tir da c& ngir vay vang bang enzyme alcalase sau khi
duoc tinh sach bang cach loc chan khong, sau d6 ly tam véi tée d6 5000 vong/pht

trong 30 phat. Két qua thanh phan hda hoc cua duoc trinh bay trong Bang 3.16.
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Bang 3.16. Bang thanh phin héa hoc ciia dich collagen sau thity phan va 1am sach so b

Dich sau lgc

Chi tiéu Dich thay phan chan khong Dich sau ly tam
Pam (gN/L) 14,7%+0,50 15,1%+0,53 14,6°+0,32
Lipid (%) 0,55%+0,05 0,08°+0,02 0,09°+0,01
Tro (%) 0,172+0,01 0,172+0,02 0,1712+0,01
Chat kho (%) 10,062+0,31 9,77%+0,24 9,69"+0,15

Hiéu sut thu hdi
: , 82,822+1,50
nitrogen trong da cé (%)

Hiéu suat thu hoi

a.
collagen (%) 96,61°+0,95

79,92+1,05 79,30 +0,50

94,81°+1,02 94,52°+0.35

a, b, c: trén ciing mgt hang thi khéc biér ¢é y nghia vé mat thang ké ¢ 95%

3.3.2. Phén b6 khdi lwong phén tir peptide collagen trong dich thity phan sau

khi ly tam

Sy phan bé trong lugng phan tir caa cac peptide trong dich collagen thiy phan

tir da c& ngir vay vang < 5 kDa bang sac ky GPC (Hinh 3.17). San pham thuy phan

bao gom 3 phan doan trong d6 10% peptide c6 khdi lugng phan tir nho hon 416 Da
(F1), 40% (416 Da dén 1 kDa) (F2) va 50% (1 kDa dén 5kDa) (F3) (Hinh 3.18)

nRIU F3

35000
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T T T
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Hinh 3.17. Sic ky d6 phan bé trong lweng phan tir cia peptide collagen trong dich thity phan da ca

ngwr vay vang sau khi ly tam
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Hinh 3.18. Phan bé khéi lweng phan tir cia cac peptide collagen trong dich sau khi ly tam

3.3.3. Két qua tach cac phan doan collagen thity phan bing sic ky GPC (con

goi 1a sic ky loc gel)

Dua vao sic ky d6 khi chay sic ky dich thiy phan collagen tir da ca ngir vay
vang (Hinh 3.17). Sic ky loc gel (GPC) duoc dung dé tach 3 phan doan F1, F2 va F3
ra khoi phan dich collagen thity phan bang cach hang san pham dau ra cia sac ky
theo thoi gian luu cta cac phan doan khi chay sac ky. Theo sic ky do (Hinh 3.17)
phan doan F3 s& ra khoi sic ky tir phat thir 7 d¢én phut thir 9 ; phan doan F2 1a tir phut
thir 9 dén phat thir 10 va phan doan F3 tir phit tha 10 dén phat thir 11.

3.3.4. Tinh chét ciia cac phéan doan collagen thiy phan

Céc phan doan collagen thily phan (F1, F2 va Fs) dugc khao sat cac tinh chat
va hoat tinh chizc nang. Két qua trong Bang 3.17 cho thy phan doan F1 va F2 kha

ning hoa tan va kha ning chdng oxi hda cao hon phan doan Fa. Nguoc lai phan doan

F3 c6 kha nang tao bot, tao nhii va chong dong tét hon F1 va Fa.

g/mol
g/mol
g/mol
g/mol

mi/g

g/mol
mi*V
g/mol
g/mol
g/mol
g/mol
g/mol
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Bang 3.17. Tém tit tinh chit ciia cic phan doan collagen thity phin

Phan doan peptide collagen

Tinh chat

F1 F2 F3
Khéi lugng phan tu <416Da 411?<[[))Z_ 1:5;;
Do hoa tan (pH 4) (%) >0863 >9800 >9752
Ty 1€ (%) 10 40 50
Kha nang tao nhii twong (EAI) (g/m?) 91,97 9597 110,33
Do bén nhil twong (ESI) (g/m?) 16,61 1740 19,98
Kha nang tao bot (FC) (%) 11550 121,50 130,05
Do bén bot (FS) (%) 60,70 62,67 73,50
Khir goc tu do DPPH (IC50) (g/ml) 28,64 40,64 120,75
Niing luc khir tong (IC50) (ug/ml 1330 1657 57,38

Kha niang chéng oxy hda trén mé hinh dau nudc
. Xz 1,85/8,50 2,35/8,50 3,89/8,50
(8 ngay)/mau trang (mqE)

Kha niang chéng dong (4 chu ky tai dong) (%) 42,92 43,92 63,13

3.4. Thir nghiém st dung mang loc dé phin doan collagen thity phan va {rng

dung trong cong ngh¢ thuc pham.

Pé tai st dung mang loc UFP-1-C-6 cua GE (MY) vai chat liéu 1a polysulfone
v6i khdi lwong mat cat qua mang 1kDa dé tach collagen thity phan thanh hai phan
doan SP1 < 3kDa va 3kDa < SP2 < 5kDa véi ty 1¢ SP1 va SP2 lan luot 12 90% va
10%. Thanh phan hoéa hoc cua cac san pham duoc trinh bay trong Bang 3.18. Céc
tinh chat nhu d6 hoa tan, kha nang tao nhii héa, kha ning tao bot, kha nang chéng oxi

hoa va kha niang chdng dong ctua SP1 va SP2 duoc trinh bay bay trong Bang 3.19
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Bing 3.18. Thanh phéin héa hoc va hi¢u suét thu hdi ciia cac loai dich thily phin qua cac cong

doan tinh sach

Chi tiéu SP1 SP2
DPam (gN/L) 14,14°+0,40 18,63°+0,35
Lipid (%) 0,05+0,01  0,40%+0,04
Tro (%) 0,175°+0,02 0,139°+0,02
Chat kho (%) 9,04°+0,33  15,41°+0,26
Hiéu suat thu hoi nitrogen (%) 71,33°+1,13  7,97%+1,06
Hiéu suét thu hoi collagen (%) 86,01°+0,43 8,519+0,52

a, b, ¢, d: trén cting mgt hang thi khac biér cé ¥ nghia vé mat thong ké ¢ 95%

Bang 3.19. Tém tit tinh chit ciia cac phan doan collagen thily phian SP1 va SP2

Phan doan peptide collagen

Tinh chat

SP1 SP2
Khéi luong phan tir <3 kDa 3-5kDa
Do hoa tan (pH 4) (%) > 08,63 > 96,62
Ty 18 (%) 90,0 10,0
Kha ning tao nhil twong (EAI) (g/m?) 95,97 112,33
Do bén nhii twong (ESI) (g/m?) 19,23 24,17
Kha nang tao bot (FC) (%) 121,50 131,30
Do bén bot (FS) (%) 60,70 74,30
Kht gbc tu do DPPH (1C50) (ug/ml) 48,51 142,98
Ning lyc khir tong (1C50) (ug/ml 19,74 75,66
Kha ning chdng ~oxy héa trén md hinh dau 2 25/8.50 4.00/8.50
nudc (8 ngay)/mau trang (mgE)
Kha ning chong dong (4 chu ky tai dong) (%) 45,92 67,13




3.4.9.1. Ung dung phin doan (SP1) vio sin xuat nuéc udng chanh diy collagen

50% 0.15% Chanh
Nudc Axit day

0.1% !
Collagen Phéi tron Tﬁ Cit doi
thay phan l
Y Téach thit
Rot chai
@ ] Loai hat
Thanh trung l
Dich chanh
v dé.y
Lam ngudi

Hinh 3. 52. Quy trinh san xuét hoan thién sin phim nuéc udng chanh diy cé bd sung collagen
Két qua cho thay khi san xuat thar nghiém nudc uéng chanh day c6 bé sung collagen
thuy phan vai céc thanh phén nhu: axit citric 0,15%, nudc 50%, siro 25%, collagen 0,1%
phan con lai 1a dich chanh day thi cho chat luong cam quan ciia san pham la cao nhat va

kha ning giit mau cua nudc ép chanh day rat tot.
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3.4.9.2. Ung dung phéan doan (SP2) vao san xuit sira chua collagen
3.8.2.3. Quy trinh ché bién siva chua bo sung collagen thiiy phin

Nguyén liéu

Bo sung collagen

Phéi tron — thity phan
(0,075%)
bong hoa { Ap suit 200bar
Thanh trung
{ 95°C, 5 phut
Lam ngudi
{ Xubng 45°C
Cay giong «—— Mencdi
U men
U lanh

Hinh 3.55. So d6 quy trinh ché bién sira chua bd sung collagen

Két qua cho thiy khi san xuit thir nghiém sira chua c6 b sung collagen thay phan
v6i ham lugng 0,075% véi men giéng vi khuan lactic caa Vinamilk va thoi gian 1én men
300 phut cho chat luong cam quan caa san pham tét nhat. San pham mém va min, c6 pH
4,57 va d0 nhét 3439 cp.
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KET LUAN

Nghién ctru da xac dinh dugc diéu kién tbi wu dé loai bo phi collagen trén da c& ngir
vay vang bang phuong phap xu ly kiém véi nong d6 NaOH 12 0,93 N, thoi gian xu Iy 1a
28 gio va ty Ié dung dich NaOH trén dacala’5: 1 (v/w). Khi d6 da ca ngir vay vang sau
khi xt ly c6 ty 18 hydroxyproline so véi protein va lipid con lai so véi chat khd lan luot 12
9,94% va 5,5%. Day la mot trong nhitng budc xir Iy quan trong nhat dé san xuat collagen
chat lugng cao va cac dan xuat ciia no tir da ca ngir vay vang.

Nghién ctru d3 xac dinh dugc diéu kién toi wu dé thuy phan collagen tur da ca ngur
vay vang sau khi da loai bo phi collagen bang enzyme alcalase vai cac thdng sé nhu: nong
d6 enzyme la 0,034AU/g, nhiét @6 thuy phan 54,7 °C, pH 7,9 va thoi gian thay phén 5,2
gid vai do thuy phan 24,54% va hiéu suat thu hoi nitrogen 12 96,42%. Dich thity phén thu
duoc cd khéi luong phan tir cac peptide <5 kDa.

Str dung phuong phap sic ky loc gel dé tach cac phan doan peptide trong dich
collagen thay phan. Nghién ctru da tach duoc 3 phan doan collagen thuy phan F1, F2 va
F3 tir dich thity phan cua collagen da c& ngir vy vang . Ba phan doan nay déu c6 nhiing
tinh ning cong nghé rat tot nhu kha ning hoa tan, kha ning tao nhii twong, kha ning tao
bot, kha nang chéng oxy hoa va kha ning chéng dong.

Nghién ctru di sir phuong phap loc mang dé tinh sach va tach cac phan doan peptide
collagen trong dich thuy phan bang mang loc UFP-1-C-6 cua GE (M¥) véi chat liéu la
polysulfone vai khéi lugng mat cat qua mang 1kDa. Nghién ctru ciing dd xac dinh duoc
kiéu kién nhiét do, ap suat, pH va luu luong dong nhap liéu dén qué trinh loc mang. Két
qua da tach dugc hai san pham SP1 va SP2 voi ty 18 lan luot 14 90% va 10%. Ca hai phan
doan collagen thuy phan déu c6 tinh tan rat tét; & pH duéi 8,0 thi phan doan SP1 tan tét
hon SP2 nhung déu 16n hon 96%; con pH > 8,0 thi ca hai phan doan déu tan gan nhu hoan
toan. Kha ning tao nhil, tao bot va chdng déng cua phan doan SP2 tt hon phan doan SP1,
trong khi hoat tinh chdng oxy héa ciia phan doan SP1 cao hon SP2.

Collagen thity phan da dugc phan tich thanh phan héa hoc va chi tiéu vi sinh; két
qua cho thdy ching c6 kha ning ap dung vao trong san pham thuc pham. Tir d6, nghién

ctru da thur nghiém thanh cong viéc bd sung collagen thuy phan vao hai san pham 1a nudc
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chanh day va sita chua véi két qua diém cam quan khé cao, chiing té ngudn collagen thuy
phan tir da c& ngir vay vang rat co trién vong dé bb sung vao thuc pham.

P& xuat

Str dung céc loai mang khac nhau dé tinh sach va phan doan collagen thay phan
nham thu dwgc nhitng phan doan collagen thity phan c6 tinh chat mong muén.

Tién hanh say phun va sy thing hoa san pham collagen dé thuan tién trong viéc
bao quan san pham, déng thoi nghién ctu tinh chat cua collagen trong qua trinh bao quan
cling nhu han st dung cua no.

Nghién ctru san xuat collagen thay phan ¢ quy md cong nghiép, tir &6 mé rong viéc

rng dung collagen thiy phan trong céc san pham thuc pham khac nhau.
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