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Tém tét: St dung bot dam thly phan tir khuyu chan ga da dwoc cac nha khoa hoc chirng minh la gitp

hé tror cac mo lién két nhuw gan, day chéng, hd tro xwong, da va hé thdng tim mach. Muc dich ctia nghién
ctvu nay 1a st dung Flavourzyme dé thiy phan sun khép chan ga nham thu dich dam thdy phan (protein
hydrolysate - PH). Céc yéu t6 chinh anh huwdng dén phan (rng thly phan dwoc Iwa chon dé khao séat bao
gdm: Nhiét d6 phan &ng (°C), pH méi trwéng phan (ng, ti 1& enzyme (%, dwa trén co chét) va thoi gian
phan (rng (phat). K&t qua nghién ctru cho thay hiéu suét thiy phan (Hy) va hiéu sut thu nhan dich dam
thay phan (Hew) dat gid tri I&n nhat 14n lwot 1& 25,97+0,71% va 40,9+0,89% khi nhiét d6 phan &ng, pH
mai trwéng phan &ng, i 1& enzyme va thdi gian phan tng thich hop 1an lwot 1a 50°C; 5; 0,72%; 20 pht.
Két qua nghién ctvu cho phép dinh huéng ché tao cac loai thwe phdm chirc néng.

Tir khéa: sun khép chan ga; dich dam thly phan (PH); Flavourzyme; sw thily phan; thic phdm chire néng.

1. Gi&i thiéu

Theo s6 liéu caa Tong cuc Théng ké (2019), tong
san luong thit gia cAm toan thé gisi nam 2020 woc dat
103,5 triéu tan, ting 4% so v6i nam 2019 [1]. Cang Vi
nhu cau va luong xuét khau Ién, cong nghiép giét mé ga
dad tao ra mot lwong Ion phu pham hitu co: noi tang,
chan, dau, 16ng... chiém 37% téng khéi lugng cua ga
[2]. O chan ga phan sun khép va da ham luong protein
chiém khoang 12% [3], va nhiéu hop chat cé gi4 tri sinh
hoc cao nhu proteoglycans, glycosaminoglycans va
chondroitin sulfate... tt cho sic khoe xwong khép [4],
[5]. Ngoai ra, cac nghién ctru ciing da chi ra rang,
collagen la thanh phan chinh trong sun khép chan ga va
c6 thé khai thac dé san xuat cac san pham gia tri gia
tang [6], [16]. Nam 2018, Vidal & cs. da st dung két
hop ki thuat siéu am va ché phim enzyme Flavourzyme
dé thuy phan da bo, dich dam thuy phan (PH) thu dwoc
¢6 dic tinh khang oxy héa va khang khuén. Tir d6 tao
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tién dé cho viéc khai thac cac ngudn nguyén liéu chua
collagen.

Muc dich cua nghién ctu nay 1 st dung ché pham
Flavourzyme thuy phan protein sun khép chan ga
nham thu dich dam thay phan, tién t6i ang dung san
xuat cac loai thuyc pham chic ning tir ngudn nguyén
liéu ré tién nay.

2.Nguyén liéu va phwong phap nghién ciru
2.1. Nguyeén liéu
2.1.1. Sun khép chan ga

Sun khép chan ga duoc cung cip bai Cong ty
TNHH TM & DV Hoang Phat Ba Nang. Cac mau nay
duoc bao quan trong ¢ -20°C phuc vu nghién cuu.
2.1.2. Chét xuc tdc va héa chat

Flavourzyme c6 ngudn gdc tir Aspergillus oryzae
(Novozyme, Pan Mach), c6 hoat do 2285,7 Ul/g, diéu
kién hoat dong thich hgp 50 + 60°C, pH 5+7, nhiét d6
bao quan tt nhat 0+5°C [8], [9]. CAc hda chat dugc st
dung cho nghién ctu co6 do tinh khiét cao theo tiéu
chuan trong héda sinh va cong nghé enzyme.
2.2. Phwong phap nghién ctru
2.2.1. Qua trinh thay phan sun khép chén ga
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Sun khép chan ga (5 g) dwoc tron déu vai 50 ml
nudc cit trong binh tam giac 250 mL, bd sung
Flavourzyme theo céc ti 1é dugc chon dé khao st (tuy
thudc vao ting phan ung). pH dugc gitr 6 pH ty nhién
cta hdn hop nguyén lidu (vi enzyme hoat dong tét ¢
pH 5+7). Qué trinh thuy phan dugc thyc hién & trong
ta sdy Ketong (Trung Quéc) c6 thé dicu khién duoc
nhiét d6 va toc do lic. Sau khi két thic phan ung thuy
phén, enzyme duoc vo hoat bang cach dun cach thuy &
nhiét ¢4 90°C trong 10 phdt. San pham thu duoc sau
phan ung thay phan duoc loc qua gidy loc (Whatman
No.1). Lugng chat rin con lai trén gidy loc dugc siy
kho dén khdi lugng khong doi ¢ 100°C dung dé xéc
dinh hiéu suat thay phan. Dich dam thuy phan thu
duoc qua gidy loc duoc bao quan & 4°C dung cho cac
phan tich tiép theo.

2.2.2. Khéo sét cac yéu té anh hwéng dén phan
trng thay phén

Céc yéu t6 anh huong dén phan tng thay phan
duoc lya chon dé khao sét 1a nhiét d6 phan ung (°C), pH
moi trudng phan Gng, ti 1é enzyme (%, so Véi co chat),
thoi gian phan ng (phat). Méi thi nghiém duoc lap lai
ba lan.

Anh hwong cua nhiét dé phan g

Nhiét @6 phan tmg duoc lya chon dé khao sét tur
30-80°C (budc nhay ¢=10°C); pH moéi truong phan
tng 14 pH tu nhién caa hon hop sun khop chan ga va
nudc cat; ti 1é enzyme dwoc su dung 1a ~ 7,0 Ul/g co
chat (twong g véi 0,32% tinh theo khéi lugng), ti 18
nay dugc lya chon dya trén nghién ctru cua Vidal & cs.
(2018); thoi gian thily phan dugc lya chon 14 20 phat.
Nhiét @6 phan tng thich hop dugc lua chon cho khao
sét tiép theo.

Anh hieong ciia pH méi trieong phan ing

Dé chon pH moi trudng phan wng thich hop cho cac
khao sat tiép theo, khoang pH cia méi truong phan ting
duoc lya chon dé khao sat tir 3 dén 9 (budc nhay o=1).
Dbi véi cac mac pH ¢ vang acid (pH=3+7) dugc diéu
chinh bing HCI chuan 0,1N, ddi vai cac mic pH & viing
kiém pH=8-9 dwoc diéu chinh bang dung dich NaOH
chuin 1N. Nhiét d6 phan tng thich hop va cac thong sé
khac dugc lya chon va ¢ dinh nhu ¢ loat thi nghiém
khao sat anh hudng caa nhiét do.

Anh hwéng cua ti 16 enzyme

Nhiét d¢ phan ung va pH méi truong phan tng

thich hop tir cac khao sat trén duoc sir dung dé khao
sat anh huong cua ti 1¢ enzyme dén phan ung thay
phan sun khép chén ga. Ti I¢ enzyme tir 7,0 Ul/g co
chét téi 19 Ul/g co chat, budc nhay 6=2,0 Ul/g co chét
(ttrc ¢6 07 mau - ki hiéu theo thir ty Mau 1 - 7), tuong
g Vvai ti 1é tir 0,32% dén 0,92% tinh theo khéi lugng
enzyme trén co chat. Thoi gian phan tng dugc ¢ dinh
1a 20 phat.

Anh hwéng cua thoi gian phan g

Khoang thoi gian phan tng t=10+80 phut, budc
nhay 6=10 phut duoc lya chon dé khao séat. Cac thong
s6 khac nhu nhiét do phan tmg, pH mai truong phan
ung, ti 1&€ enzyme thich hgp dugc lya chon tur cac khao
sat trén.
2.2.3. Phwong phap phan tich

Xdc dinh hiéu suat thizy phan

Hiéu suét thiry phan dugc xéac dinh theo cong thic:

M. —M
Hy, = 2100% )
i
Trong d6, M; 1a luong chat kho cé trong sun khép
chan ga (g), M, 1a lugng chat ran con lai sau phan ng

thity phan (g) va Hn la hiéu suét thay phan, % [10], [11].

Xdc dinh hiéu sudt thu nh@n PH
Hiéu sut thu nhan dich dam thay phan (Hew) duoc
tinh theo céng thuc do Nguyen Thi My Huong & cs.
(2011) d& xuat:

Hon = % x100% 2

Trong d6, Naa la ham lugng ni-to amin trong PH,
ham lugng ni-to amin (dam hoa tan) dugc xac dinh theo
phwong phéap chuén do theo TCVN 3708-1990, con TN
1a ham luong ni-to téng sé cd trong nguyén liéu thd
(trude phan uang).

Xac dinh thanh phan hoéa hoc cuia sun khép chan ga

D6 4m duoge xéc dinh theo TCVN 8135-2009: Tro -
theo phuong phap nung ¢ 600°C; Ham lugng protein -
theo TCVN 8134:20009.
2.2.4. Phwong phédp xt Ii sé liéu

Phan mém Minitab 16 (Version 16, Minitab Inc,
Pennsylvania State, USA) dwoc st dung dé phan tich
phuong sai ANOVA One-Way cho su khéc biét cé y
nghia [14].
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3.Két qua va thao luan

3.1. Thanh phan héa hoc cua sun khép chan ga
Két qua xac dinh thanh phan héa hoc cua sun khép
chan ga duoc thé hién ¢ Bang 1.

Bdng 1. Thanh phan héa hoc ciia sun khép chin ga

STT  Chitiéu Ham lwgng, %
1 Do am 62,123 + 1,386
2 Protein thd 13,337 +£ 0,075
3 Tro 4,823 +0,0215

Két qua tir Bang 1 cho thay, ham luong protein
tong sé trong sun khop chan ga kha cao (trung binh
13,337 + 0,075%). Diéu nay ching to tiém ning c6 thé
khai thac ngudn nguyén liéu ndy cho qué trinh thay
phan protein nham thu hdi PH, tir d6 co thé két hop céc
bién phép tinh ché PH dé ché tao cac san pham c6 gia tri
& dang dich c6 dac hoac dang bot.

3.2. Anh hwéng caa nhiét dé phan trng

Nhiét 6 phan tng s& anh huong rat 16n téi toc do
phan tng thay phan protein [3], [10], [11]. Su anh
huong cua nhiét do phan tmg dén hiéu suat thiy phan va
hiéu suat thu nhan PH duoc thé hién ¢ Hinh 1.
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Hinh 1. Anh huong cua nhiét dg phan ing téi Hy va Hew
Két qua ¢ Hinh 1 cho thay, nhiét do phan tng
trong khoang khao sat (30 - 80°C) cd anh hudng dang
ké dén hiéu suat thiy phan. Tuy nhién, hiéu suét thu
nhan PH thay d6i khdng nhiéu. Hiéu sut thuy phan
tang va dat gid tri cuc dai tai nhiét do6 50°C tuong ung
v6i nhiét do hoat dong tbi thich cua Flavourzyme.
Diéu ndy c6 thé giai thich khi tang nhiét d¢ thiy phan
thi téc do phan tng ciing ting 1én do cac phén tir
enzyme c6 dong nidng 1én hon, tang cuong kha nang

tiép xUc gitra enzyme va co chat, do d6 qua trinh thiy
phan s& dugc ting cuong va dat cuc dai tai nhiét do toi
thich cua enzyme trong khoang 50°C. Tuy nhién khi
ting nhiét do thuy phan vuot qué 50°C, hoat tinh cua
Flavourzyme s& bi giam va dong thoi enzyme ciing bi
bién tinh tai khoang nhiét 6 nay [10], [15]. Hiéu suat
thu nhan PH dat gié tri I6n nhét khi nhiét d6 dao dong
trong khoang tir 50 dén 70°C. Phan tich sy khac biét
¢6 ¥ nghia dbi voi anh huong cia nhigt do phan ung
v6i ham muc tiéu 13 hiéu suat thu nhan PH cho thiy
hiéu suat thu nhan PH trong khoang nhiét dé tir 50 dén
70°C 1a cao nhit va cé su khac biét hoan toan so véi
cac nhiét do6 khao sat khac. Do @6, nhiét do phan ng
50°C vai hiéu suat thay phan va hiéu suét thu nhan PH
lAn Tuot 1a 46,42 + 6,54% va 3,51 + 0,61% duoc lua
chon la nhiét d6 phan ung thich hgp cho cac khao sat
tiép theo.

3.3. Anh hwéng cia pH moi trwedng
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Hinh 2. Anh hwéng cia pH phdn iing téi Hn va He

pH anh hudng dén mirc do ion héa co chét va do
bén cua enzyme nén anh huong dén kha ning hoat
dong cua enzyme [3], [10], [11]. Su thay doi cua hiéu
suat phan ung thay phan va hiéu suat thu nhan PH
dudi tac dong cua pH moi truong phan tmg duoc thé
hién & Hinh 2. Két qua khao sat cho thdy, anh huéng
thuan cua pH méi trudng phan ung d6i véi hiéu suat
thiy phan va hiéu suat thu nhan PH khi pH cia moi
truong phan tng ting tir 3 dén 5. Sau d6 tiép tuc ting
pH thi hiéu suat phan tng giam. pH moéi truong phan
Gig ting lam thay doi trung tdm hoat dong cua enzyme
dan dén hiéu suat thay phan giam va acid amin ty phan
hity hoic chuyén hoa thanh cac hop chat khac do do
hiéu suat thu nhan PH giam.
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Hiéu suat thuy phan, hiéu suét thu nhan PH dat gia
tri 16n nhat 1an luot 12 19,51 + 1,39% va 18,17 + 1,67%
& pH moi truong phan tng pH=5. Diéu nay twong ung
véi cong bd caoa nha san xuiat vé pH téi thich cho
Flavourzyme [7]; [8]; Merz, 2015). Phéan tich su khac
biét c6 y nghia v6i ham muc tiéu 1a hiéu suit thu nhan
PH vé6i anh huéng cia pH méi truong phan tng cho
thy tai pH=5, hiéu suit thu nhan PH dat gid tri cuc dai
va c6 su khac biét hoan toan ddi véi cac gié tri pH cua
moi trudng phan tng khac.
3.4. Anh hwéng cua ti 1é enzyme/co chat

Ti I¢ enzyme va co chat 1a mot yéu t6 quan trong cé
anh huong dén phan ung thuy phan. Trong diéu kién
nong dd co chét thich hop thi van téc phan ung ting
tuyén tinh véi ndng do enzyme. Tuy nhién khi nong do
enzyme ting dén mot gisi han thi téc do6 phan ung
khong tang 1én nita [3]. Hiéu suat thay phan va hiéu suat
thu nhan PH ting khi ting ti 16 enzyme (Hinh 3). Két
qua phan tich cho thdy, hiéu suét thay phéan ting cham
va dat gia tri 16n nhét 19,83 + 2,18% & mau sb 07, twong
ng véi 19UI/g co chat. Tuy nhién, hiéu suat thu nhan
PH ting déu trong khoang ti 1¢ enzyme tir mau 1 t6i
mau 5 (15 Ul/g co chat) va khong tang khi tiép tuc ting
ti 1€ enzyme.

cs (2018) khi nghién ctu thuy phan da bo (giau
collagen) va sir dung cung chung loai enzyme la
Flavourzyme, rang c6 thé thuy phan nguyén liéu giau
collagen biang Flavourzyme, tuy nhién hiéu suit thu
nhan HP trong nghién ciu nay thiap hon so véi muc
44,5% trong nghién ctru caa Vidal va cs. Tuy hai loai
nguyén liéu khiry chan ga va da bd cé nguon goc khéc
nhau nhung c6 chung dac tinh héa sinh la nhitng nguyén
liéu giau collagen.
3.5. Anh hwéng cua thei gian phan ng

Khi ¢ dinh cac diéu kién pH, nhiét do va ti lé
enzyme thu duoc tir cac thi nghiém trén thi yéu t6 thoi
gian duoc tién hanh khao sét tir 10 dén 80 phat. Két qua
thu nhan duoc thé hién & d6 thi Hinh 4.
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Hinh 3. Anh huwrong cua ti 1é enzyme phan 1ing téi Hy va Hex

Nhu vay, ti 1& enzyme 15 Ul/g co chét |4 ti 16 thich
hop c6 thé dung dé thuy phan protein trong sun khop
chan ga nham thu PH. Ti 1¢ Flavourzyme thich hop
dugc xac dinh bang phan tich sy khac biét c6 ¥ nghia
véi ham muc tiéu 13 hiéu suat thu nhan PH. Ti Ié
enzyme 15 Ul/g co chat voi hiéu suat thay phan va hiéu
suit thu nhan PH lan luot 1a 19,65 + 1,26% va 22,97 +
1,04%. Két qua nay phu hop vai két luan cua Vidal va

Hinh 4. Anh hirong cua thoi gian phan iing téi Hn va Hew

Hiéu suét thay phan va hiéu suat thu nhan HP c6 su
thay ddi dang ké khi tang thoi gian phan ang tir 10 phut
dén 20 phat. Hiéu suét thiry phan c6 sy tang nhe khi thoi
gian phan tmg ting tir 20 phut dén 60 phut va sau do
khong d6i khi ting thoi gian phan (ng, tuy nhién, hiéu
sudt thu nhan HP hau nhu khong thay ddi khi thoi gian
phan tng tang tir 20 phat dén 80 phat. Hiéu suat thuy
phan va hiéu suat thu nhan HP dat gi4 tri Ion nhat lan
lugt 1a 24,36 + 1,10% va 24,19 + 1,03% ¢ thoi gian
phan ung 80 phut. Két qua nay c6 thé duoc Ii giai nhur
sau: Khi co chit can thay phan da thay phan hét, qua
trinh thuy phan két thic. Tuy nhién, thoi gian thiy phan
cang kéo dai khi co chit da hét thi cac san pham caa qué
trinh thay phan tiép tuc phan cit 1am giam hiéu suat
thay phan [10], [11], [15]. Phan tich su khéc biét c6 y
nghia dé lya chon thoi gian phan wng thich hop duoc
tién hanh va&i ham muc tiéu 1a hiéu suét thu nhan HP thu
duogc két qua: hiéu suat thu nhan HP khéng c6 su khac
biét khi thoi gian phan ung dao dong trong khoang 20
phat dén 80 phut. Do do, thoi gian phan @ng 20 pht véi
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hiéu suat thuy phan va hiéu suit thu nhan HP lan luot 12
19,65 £ 1,26% va 22,97 + 1,04% duoc lua chon.

4. Két luan

Tir két qua nghién ctru c6 thé rat ra két luan rang,
¢6 thé sir dung Flavourzyme dé thuy phan khuyu chan
ga, mot loai nguyén lidu giau collagen dé tir d6 thu nhan
duoc dich dam thuy phan st dung vao cic muc dich
khac nhau. D¢ thu nhan duoc PH c6 thé thuc hién phan
g thuy phan & cac diéu kién nhu sau: ti 18 [E}/[S] 1a
15 Ul/g, pH méi truong phan ung pH=5, nhiét d0 moi
truong phan tmg t=50°C, thdi gian phan tng t=20 phut
va ti 18 phdi tron co chit v6i nude 1a 1:10, khi d6 hiéu
suét thuy phan va hiéu suét thu nhan PH dat 1an luot
25,97 +0,71% va 40,9 £ 0,89%.

Trong cac nghién ciu tiép theo, nhém nghién cau
du dinh tiép tuc xac dinh cac dac tinh cua dich dam thuy
phan nhu tinh khang oxy hoa, tinh khang khuan va xac
dinh d6 16n cac doan peptide nham dinh huéng san xuat
cac thuc pham chirc ning.
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STUDY ON HYDROLYSIS REACTION OF CHICKEN CARTILAGE USING FLAVOURZYME

Abstract: It has been well known the protein hydrolysate (PH) from chicken cartilage supports the connective tissues, such as
tendons and ligaments, and supports the muscles, bones, skin, and cardiovascular system. This study was aimed to investigate the
effect of Flavourzyme to hydrolyze the chicken cartilage to obtain protein hydrolyste. The main factorsaffecting hydrolysis reaction
was included: reaction temperature (°C), pH of reaction solution, enzyme ratio (%, based on substrate) and reaction time (min). The
results indicated the hydrolysis productivity (Hn) and protein hydrolysate recovery (Hen) reached the highest value of 25.97+0.71% and
40.9+0.89%, respectively under the reaction conditions including temperature of 50°C, pH of 5, enzyme ratio of 0.72%, and reaction
time of 20 min. The research results are promised for functional food production from chicken cartilage.

Key words: chicken cartilage; protein hydrolysate (PH); Flavourzyme; hydrolysis; functional food.



