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TOM TAT

Bai b4o nay trinh bay két qua nghién ctiu vé anh huong cua ty ¢ giita enzyme alcalase
va papain dén ham luong protein hoa tan, ham lwong peptid, Naa, Nnws, chondroitin sulfate
tao thanh trong qua trinh thuy phan sun ca hdi (Salmon salar) bang hdn hop enzyme alcalase-
papain. Két qua nghién ctru cho thy ty 1& enzyme alcalase/papaln trong hon hop enzyme
alcalase-papain thich hop cho qua trinh thay phan sun ca hoi 1a 60/40. Sau 4 gio thay phan
sun ca hoi bang hdn hop enzyme alcalase- -papain véi nong do enzyme 0,4%, nhiét d6 thay
phan 55 °C, thay phan & pH tu nhién (6,8), khéi lwong mau 2 kg va ty 1é nuéc b sung 2 Iit,
dich thay phan c¢6 ham lugng protein hoa tan, peptid, Naa, chondroitin sulfate va Nnws cao gép
1,43 1an; 2,81 lan; 2,31 1an; 12,19 1an va 1,22 1an so véi ban dau.

Tur khoa: Hon hop alcalase - papain, protein, peptide, Naa, Nnws, chondroitin sulfate, sun ca
hoi, thay phén.

1. MO PAU

Sun ca hdi cd chira ham lwong chondroitin sulfate cao hon cac loai dong vat khac [1].
Chondroitin sulfate 1a thanh phan co ban cau tao nén sun khép va cau tao nén céc té chic soi
chun gidp cho su van dong linh hoat va tinh dan hoi trong hoat dong khép [2, 3]. Chondroitin
sulfate con gitip 1am ting san xuat chat nhiy va kha nang bdi tron cta dich khop [4]. Vi vay,
chondroitin sulfate duoc sir dung dé hd tro diéu tri cac bénh Iy vé xuwong khadp, han ché qua trinh
thoéi hoa khop. Md sun n6i chung va sun ca hdi noi riéng thuong dugc cau tric bai cac protein
khong tan trong nudc [4, 5]. Chondroitin sulfate thuong lién két véi protein bang lién két o-
glycosid tao thanh mat proteoglycan nam trong cau tric caa md sun nén con ngudi rat kho hap
thu céc chat tir md sun [5-7]. Dé thu nhan céc chét tir sun ¢4 hdi dinh huéng cho viéc sir dung
lam thyuc pham hd trg phong chdng thoai hda sun khop, ching tdi tién hanh nghién ciu st dung
enzyme protease trong thiy phan sun cé hdi twoi. Trong bai bdo, nhdm tac gia tiép tuc cong bd
nghién ctiu vé anh huong cua ty Ié giita enzyme alcalase va papain dén qua trinh thily phan sun
ca hoi bang hdn hop enzyme alcalase- papain [8].

2. NGUYEN VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Nguyén vat li¢u chinh
2.1.1. Sun ca hoi
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Pau va xuong ca hoi (Salmon salar (Linnaeus, 1758)) duoc thu mua tai Cong ty TNHH
Sai Gon Food, KCN Vinh Loc, Binh Chanh, TP.HCM. Pau ca tuoi ¢6 trong lwong trung binh
0,3-0,5 kg/dau. Sau thu mua, dong géi van chuyén vé phong thi nghiém. Tai phong thi nghiém,
tién hanh xir ly loai bo thit, mé lién két, 1am sach bang nuéc néng, xay nho @2mm bang may
xay, cip dong va bao quan déng ¢ -20 °C dé dung trong subt qua trinh nghién cuu.

Hinh 1a. Pau ca hoi trude khi xir ly Hinh 1b. Sun ¢4 héi thu dwoc sau xir ly

2.1.2. Enzym alcalase: Enzym alcalase 2.4L thugc nhém enzyme serine endopeptidase c6 pH
thich hop trong khoang 6-8, nhiét do thich hop 30 - 65°C, hoat tinh 2,4AU/g dugc bao quan &
0-5°C.

2.1.3. Enzym papain: Papain c6 hoat tinh >2,0 mAnsonU/mg (co chat hemoglobine, pH 6,
nhiét d6 35,5 °C). O dang nhwra khd, papain khong bi bién tinh trong 3 gi' & 100 °C, con & dang
dung dich, papain bi mat hoat tinh sau 30 phat & 82,5 °C. Papain c6 pH thich hop 4,5- 8,5, dé bi
bién tinh & pH < 4,5 va & pH >12.

2.2. Phwong phap nghién ciru
2.2.1. Cdc phuong phép phan tich

- Dinh lwong Nito axit amin (Na) [9]: theo TCVN 3708-1990 Thuy san - Phuong phap
xac dinh ham lugng Nito amin.

- Dinh luong Nito ammoniac (Nnns) [9]: theo TCVN 3706-1990 Thuy san - Phuong phap
xac dinh ham lugng Nito ammoniac.

- Dinh luong protein hoa tan theo phwong phdp Lowry [9]:

Nguyén tic cua phuong phap 1a cac axit amin c6 vong thom, Tyr va Trp ¢6 mdt trong
protein s& phan ung voi thudc thir Folin-Ciocalteau tao thanh phire chat mau xanh den c6 do
hap thu cuc dai & budc séng 650 nm. Dya vao dudng chuan protein ngudi ta c6 thé dinh luong
ham luong protein.

- Xdc dinh ham luong peptid [1, 5, 10]: ham luong peptid dugc dinh lugng dua vao duong
chuan tyrosine. L4y 1g mau thay phan, cho thém 9 mL nudc cat sau d6 khudy déu trong khoang
5 - 10 phut rdi ly tam Iy dich trong dé xac dinh ham lugng peptid nhu sau: 1dy 2 6ng nghiém
sach 1 dng thi nghiém va mot éng dbi chirng. Ong thi nghiém: hat chinh xac 2 mL dung dich
loc & trén cong voi 2 mL Trichloacetic acid (TCA) 20% dé 30 phdt rdi loc qua gidy loc thu
dich loc. Ly mot 6ng nghiém sach cho vao 1 mL dich loc + 5 mL dung dich Na;COs 0,4 M
lic déu, rdi cho vao 1 mL Folin dé 20 phit so mau ¢ budc séng 660 nm. Ong @i ching: lay
1 mL dung dich TCA 10% + 5 mL Na;CO; 0,4 M + 1 mL Folin dé 20 phat dem so mau. Tinh
két qua: dira vao duong chuan dé tinh lwong tysosin twong Gng.

Ham lugng peptid dugc tinh theo céng thuc:
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mg tyrosine

Peptid (mg/ml) = * d0 pha loang

ml mau
2.2.2. Phwong phdp dinh lwong chondroitin sulfate (CS) bang phwong phdp so mau theo
Farndale va cong su

Nguyén ly: Dua trén sy thay ddi trong quang phdé hép thu cua DMMB (1,9
Dimethylmethylene) khi tac dung véi chondroitin sulfate (glycosaminoglycan sulfate) ¢ budc
s6ng 525 nm. Dua vao duong chuan caa chondroitin sulfate A (gdc sulfate gan & vi tri C-4
(chondroitin-4-sulfate), CS4) voi DMMB dé xac dinh ham lwong chondroitin sulfate. Phuwong
phap nay c6 d6 nhay cao, c6 thé dinh tinh va dinh lugng ham lwong CS & mirc pg [10].

2.2.3. B tri thi nghiém

B& tri thi nghiém dé lya chon enzyme protease thuy phan sun ca hdi dugc trinh bay ¢
Hinh 2.

Tién hanh 6 mau thi nghiém thiy phan hdn hop sun c& héi bang hdn hop enzyme
alcalase+papain voi ty I¢ alcalase/papain khac nhau: mau 1: thiy phan bang hdn hop enzyme
alcalase va papain theo ty l¢ 80/20, mau 2: 70/30, mau 3: 60/40, mau 4: 50/50, mau 5: 40/60
va mau 6: 30/70. Cac mau thuy phan déu str dung 2 kg hdn hop sun ca hdi, ty 18 hdn hop
enzyme st dung 1a 0,4% va luong nuéc bd sung 12 2 lit, pH thiy phan 1a pH tu nhién caa hon
hop sun cé hdi (pH 6,8) va nhiét do thiry phan 55°C. Sau cac khoang thoi gian: 0 gio, 1 gio, 2
gio, 3 gio, 4 gio, 5 gio va 6 gio thuy phan, tién hanh 1ay miu dich thuy phan dé danh gia ham
luong protein hoa tan, ham lugng peptid, ham luong Na, Naws va ham lugng chondroitin
sulfate tao thanh.
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Thuy phén bang hdn hop alcalase + papain véi ty 1€ alcalase/papain khéc nhau

l
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Lira chon ty 1€ alcalase/papain phu hop

Hinh 2. So db thi nghiém lya chon ty 1¢ alcalase/papain thich hgp cho thuy phan sun ca hoi

2.3. Thiét bi va hoa chat

- Thiét bi: str dung céc thiét bi hién cd tai Trung tdm Thi nghiém Thuc hanh - Truong
Pai hoc Nha Trang va Trudng Dai hoc Cong nghiép Thuc pham TP. HCM: May so mau UV-
VIS DR6000 - Hach (M§); Bé 6n nhiét MEMMERT WNB14 - Buc, May ly tam lanh téc do
cao HERMLE Z36HK - Buc, Hé thong phan tich ham lugng nito/protein theo phuong phép
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Dumas (Buc), Bon nude didu nhiét Memmert WNB22 (Birc), noi thity phan dung tich 10 lit
(Viét Nam),...

- Céc hda chat sir dung trong thi nghiém déu 1a hoa chét tinh khiét do hdng Merck - Dirc
cung cap.
2.4. Phwong phap xir ly s6 liéu

_ Mi thi nghiém déu tién hanh I3p lai 3 1an doc Iap va s ligu 1a két qua trung binh cuia céc
lan thi nghiém. Kiém tra su khac biét gitra cac so liéu thong ké bang phan mém Statgraphics
Centurion XVII trial.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Két qua phan tich mgt sé thanh phan co ban cd trong sun cé hai twoi
Két qua duoc thé hién nhu Bang 1 sau:

Bang 1. két qua phan tich mot sé chi tiéu héa hoc co ban cua sun cé hdi

STT Chi tiéu Pon vi Két qua
1 Ham lugng peptid mg/g 0,007
2 Ham luong nito tong s6 mg/g 2,640
3 Ham lugng protein thd mg/g 2,670
4 Ham luong chondroitin sulfate mg/g 1,870
5 Ham luong Nnws mg/g 0,396

Tir két qua phan tich & Bang 1 cho thay hdn hop sun ca hdi ¢ ham lwong chondroitin
sulfate cao t6i 1,870 mg/g. Do vay, sun ca hoi rat thich hop lam nguyén li¢u cho qua trinh thuy
phéan dé thu dich thuy phéan chaa chondroitin sulfate véi ham luwong cao.

3.2. Anh hwéng cia ty 1é gitra alcalase/papain toi ham lwgng protein hoa tan

Ham luong protein hoa tan tao thanh trong tat ca cac mau thay phan sun cé hdi bang hon
hop alcalase-papain déu ting nhung mirc d6 tang khac nhau tiy thudc vao ty 18 alcalase/papain
st dung trong thi nghiém va thoi gian ldy mau (Hinh 3). Cu thé, & giai doan sau 1 gid thiy
phan, ham luong protein hoa tan caa dich thity phan sun ca hoi bang hon hop enzyme alcalase-
papain vai ty 1¢ alcalase/papain bang 60/40 cao gap 1,11 lan so véi ban dau va cao gip tuong
tng 1,06 lan; 1,07 lan; 1,10 lan; 1,08 lan va 1,05 lan so v&i ham lwong protein hoa tan tao
thanh & mau thuy phan bang enzyme hdn hop alcalase - papain theo ty 18 80/20, 70/30, 50/50,
40/60 va 30/70. O thoi diém sau 4 gio thity phan, ham lugng protein hoa tan cua dich thity
phan sun ca héi bang hdn hop enzyme alcalase - papain vei ty I¢ alcalase/papain bang 60/40
cao gap 1,43 14n so voi ban dau va cao gap twong tng 1, 32 lan; 1,39 lan, 1,42 1an; 1,36 lan va
1,28 1an so voi ham lugng protein hoa tan tao thanh & mau thiy phan bang hén hop enzyme
alcalase + papain véi ty I¢ alcalase/papain tuong ung la 80/20, 70/30, 50/50, 40/60 va 30/70.
Tuy nhién sau 4 gio thily phan ham luong protein hoa tan tao thanh c6 xu huéng giam, c6 thé
ham lugng protein hoa tan tao thanh tiép tuc bj phan giai thanh axit amin, nén ham lugng
protein hoa tan s& giam. Diéu nay ciing phu hop voi két qua nghién ciru cia Pinh Hiru Dong
vé chondroitin sulfate thay phan tir sun c& map bang enzyme alcalse- -papain [2, 3]. Két qua
nay cho thay hdn hop enzyme alcalase - papain véi ty 1¢ alcalase/papain bang 60/40 c6 kha
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ning thay phan hdn hop sun ca hdi manh mé nhét so véi thity phan sun ca hdi bang hdn hop
enzyme alcalase - papain vai ty I¢€ alcalase/papain khéc 60/40.
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Hinh 3. Anh huéng cua ty 16 alcalase/papain dén ham Iuong protein
tao thanh trong dich thay phan sun cé hoi

Két qua nghién ctru cta ching toi cling c6 nhitng nét twong dong véi mot so nghién cau
d3 cong bo trude day. Thay phan protein sun ca map bang enzyme protease cho rang st dung
hdn hop enzyme protease dé thuy phan sun ca map s& tot hon mot enzyme protease va qua
trinh thiy phan phu thugc vao ty 1¢ phdi tron gitra cac enzyme thanh phan [2, 3].

Xét theo khia canh ham luong protein hoa tan cao, sir dung hon hop enzyme alcalase -
papain véi ty 1¢ alcalase/papain bang 60/40 dé thiy phan sun ca hdi s& tao ra dich thuy phan
c6 chira ham luong protein hoa tan cao hon khi str dung hdn hop alcalase - papain véi ty 1¢
alcalase/papain khéc vai ty 1€ 60/40.

3.3. Anh hwéng cia ty 18 giira alcalase/papain t6i ham lwgng peptid hoa tan

Theo thoi gian thity phan ham luong peptid tao thanh trong tat ca cac mau thity phan déu
tang va muc d¢ tang cling khac nhau tuy thudc ty I€ gitta enzyme alcalase/papain (Hinh 4).
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Hinh 4. Anh huéng caa ty 1¢ alcalase/papain dén ham lugng peptid
tao thanh trong dich thay phan vi sun ¢4 hoi

Trong d6, ham Iwong peptid cua mau thay phan hdn hop sun ca hdi bang hdn hop enzyme
alcalase - papain vdi ty I¢ enzyme alcalase/papain la 60/40 ludn tang nhanh hon theo thoi gian
thity phan va ting cao hon so v6i cac mau thay phan khac. Cu thé, sau 1 gio thay phan, ham
lugng peptid cia mau thiry phan str dung hdn hop enzyme alcalase-papain theo ty I& 60/40 cao
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g4p 2,23 14n so véi ban dau va cao gap twrong Gng 1,89 1an; 2,14 lan; 2,16 lan; 2,05 lan va 1,96
lan so vo&i ham lugng peptid tao thanh ¢ mau thuy phan hdn hop sun ca hdi bang hdn hop
enzyme alcalase-papain voi ty 1€ tuong tng 1a 80/20, 50/50, 40/60 va 30/70. Tuong tu nhu
vay, sau 6 gio thuy phan, ham luong peptid cua mau thay phan st dung hdn hop enzyme
alcalase-papain theo ty & 60/40 cao gap 2,81 1an so vé6i ban du va cao gép tuong ng 2,39
lan; 2,66 1an; 2,77 1an; 2,59 1an va 2,49 14n so v&i ham lwong peptid tao thanh & mau thay phan
han hop sun ca hoi béng hén hop enzyme alcalase-papain vai ty & trong tng 1a 80/20, 50/50,
40/60 va 30/70.

Tir c4c phan tich & trén cho thiy khi xét theo khia canh ham luong peptid tao thanh cao

trong dich thay phan thi sir dung hon hop enzyme alcalase - papain voi ty 1é alcalase so véi
papain la 60/40 Ia phu hop.

3.4. Anh hudng cia ty I¢ giira alcalase/papain téi ham lweng Naa

Theo thoi gian thuy phan ham lwong Naa tao thanh trong tat ca cac mau thiy phan déu
tang va tuy thudc vao ty 1€ gitra enzyme alcalase/papain (Hinh 5). Trong d6, ham lugng Naa
cta mau thiry phan hon hop sun ca hoi bang hdn hop enzyme alcalase - papain vai ty 1& enzyme
alcalase/papain l1a 60/40 ludn ting nhanh hon theo thoi gian thiy phan va tang cao hon so véi
céc mau thay phan khéc. Cu thé, sau 1 gid thiy phan, ham lwong Naa cua mau thity phan sir
dung hdn hop enzyme alcalase+papain theo ty 16 60/40 cao gip 1,79 14n so véi ban dau va cao
gép twong ung 1,46 1an; 1,63 1an; 1,72 lan; 1,58 1an va 1,52 lan so véi ham lwong Naa tao
thanh ¢ mau thiy phan hdn hop sun ca hdi bang hdn hop enzyme alcalase-papain véi ty 16
twong tmg la 80/20, 50/50, 40/60 va 30/70. Tuong ty nhu vay, sau 6 gio thuy phan, ham luong
Naa ciia mau thay phan st dung hdn hop enzyme alcalase-papain theo ty 1€ 60/40 cao gap 2,33
1an so véi ban dau va cao gap tuong ing 1,84 1an; 2,21 1an; 2,29 lan; 2,14 1an va 2,01 lan so
v6i ham lwong Naa tao thanh & mau thay phan hén hop sun c& hdi bang hdn hop enzyme
alcalase-papain véi ty Ié twrong tng la 80/20, 50/50, 40/60 va 30/70.
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Hinh 5. Anh huéng caa ty 1¢ alcalase/papain dén ham lugng Naa
tao thanh trong dich thuay phan sun ca hoi

Tir nhirng phén tich & trén khi xét theo khia canh ham lwong nito acid amin tao thanh cao
thi str dung hdn hop enzyme alcalase - papain dé thay phan sun ca hdi véi ty 1¢ alcalase/papain
1a 60/40 thi ham luong nito acid amin tao thanh trong dich thuy phan sun ca hdi cao nhit va
cao hon cac mau thi nghiém khéc.
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3.5. Anh huwéng ciia ty I¢ giira alcalase/papain téi ham lwgng chondroitin sulfate tao thanh
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Hinh 6. Anh huong cua ty 1¢ alcalase/papain dén ham luong chondroitin sulfate
tao thanh trong dich thay phan sun cé hoi

Ham luong chondroitin sulfate cuia mau thay phan hdn hop sun ca hdi bang hdn hop
enzyme alcalase - papain vai ty 1€ enzyme alcalase/papain 1a 60/40 cling luén tdng nhanh hon
theo thoi gian thuy phan va tang cao hon so véi cac méu thay phan khac (Hinh 6). Cu thé, sau
1 gio thuy phan, ham lugng chondroitin sulfate cua mau thay phan str dung hdn hop enzyme
alcalase-papain theo ty 1€ 60/40 cao g4p 4,98 1an so voi ban diu va cao gap twong tng 4,60
1an; 4,79 1an; 4,74 1an; 4,57 1an va 4,32 1an so véi ham lwong chondroirin sulfate tao thanh ¢
mau thiy phan hén hop sun cé hoi béng hdn hop enzyme alcalase-papain véi ty ¢ twong tng
1a 80/20, 50/50, 40/60 va 30/70. Twong tu nhu vay, sau 6 gio thiy phan, ham luong chondroitin
sulfate cua mau thuy phan st dung hon hop enzyme alcalase-papain theo ty 16 60/40 cao géap
12,73 14n so véi ban dau va cao gap tuong tng 11,57 lan; 11,99 lan; 12,31 lan; 11,76 lan va
11,38 14n so v6i ham lwong chondroitin sulfate tao thanh & mau thay phan hdn hop sun cé hdi
bang hdn hop enzyme alcalase-papain véi ty 18 twong tng la 80/20, 50/50, 40/60 va 30/70.

Tir nhitng phén tich & trén khi xét theo khia canh ham lwgng chondroitin sulfate tao thanh
cao thi sir dung hdn hop enzyme alcalase - papain dé thiy phan sun ca hoi véi ty Ié
alcalase/papain 1a 60/40 thi ham luwgng chondroitin sulfate tao thanh trong dich thuy phéan sun
ca hoi cao nhit va cao hon cac mau thi nghiém khéc.

3.6. Anh hwéng ciia ty 1¢ giira alcalase/papain téi ham lwgng Nyws
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Hinh 7. Anh huéng caa ty 1¢ alcalase/papain dén ham lugng Niws
tao thanh trong dich thay phan vi sun ¢4 hoi
Ham luong Niws tao thanh trong cac mau thuy phan sun ca hoi bang hdn hop enzyme
alcalase-papain déu tang theo thoi gian thuy phan nhung mirc d¢ tang cham va khac nhau
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khong nhiéu (Hinh 7). Cu thé, sau 6 gio thiy phan, cac mau thay phan sun c& hoi bang han
hop enzym alcalase - papain vai ty 1€ khac nhau: 80/20, 70/30, 60/40, 50/50, 40/60 va 30/70
déu c¢6 ham luong Nnws ting trong khoang tir 1,12-1,23 1an so véi ban dau va su chénh léch vé
ham Iwong Nnws gitra cac mau thi nghiém khong c6 y nghia thong ké.

4. KET LUAN

Tir cac két qua nghién ciru & trén cho phép rat ra két luan: ty 1é alcalase/papain trong hdn
hop enzyme alcalase-papain thich hop cho qué trinh thuy phan sun ca hoi la 60/40. Sau 4 gid
thiy phan sun cé hdi bang hdn hop enzyme alcalase-papain véi ndng do enzyme 0,4%, nhiét
d6 thuy phan 55 °C, thay phan ¢ pH tu nhién (6,8), khdi lugng mau 2 kg va ty 1& nudc bb sung
2 lit, dich thuy phan c¢6 ham lugng protein hoa tan, peptid, Naa, chondroitin sulfate va Nnws
cao gap 1,43 1an; 2,81 1an; 2,31 lan; 12,19 lan va 1,22 1an so véi ban du.

L&i cam on: Nghién ciu nay duoc hd tro bai kinh phi tir dé tai “Nghién ctu quy trinh thay
phan thu dich dam chira chondroitin sulfate (CS) tir sun ca hdi bang hdn hop enzyme alcalase
- papain” s6 29/HD-DCT ngay 05/01/2021 cua Trudng Pai hoc Cong nghiép Thuc pham TP.
Hb Chi Minh.
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ABSTRACT

EFFECTS OF THE RATE OF ENZYME ALCALASE AND PAPAIN
ON THE HYDROLYSIS OF SALMON CARTILAGE (Salmon salar)

Dinh Huu Dong”, Nguyen Cong Binh,

Tran Quoc Dam, Dang Xuan Cuong, Hoang Thai Ha
Ho Chi Minh City University of Food Industry
*Email: dongdh@hufi.edu.vn

This paper presents the results of the study on the effect of the ratio between enzyme
alcalase and papain on the content of soluble protein, peptide, Naa, Nnwns, and chondroitin
sulfate formed in hydrolysing salmon cartilage (Salmon salar) by alcalase-papain mixture. The
results showed that the suitable ratio of alcalase/papain in the mixture of alcalase-papain
enzyme for salmon cartilage hydrolysis is 60/40. After 4 hours of salmon cartilage hydrolysis
by alcalase-papain mixture at enzyme concentration of 0.4%, temperature of 55 °C, natural pH
(6.8), sample weight of 2 kg and the addition of 2-liter water ratio, the hydrolyzate has the
content of protein, peptide, Naa, chondroitin sulfate and Nnws higher than 1.43 times, 2.81
times, 2.31 times, 12.19 times and 1.22 times higher than the original.

Keywords: Mixture of alcalase-papain enzyme, protein, peptide, Naa, Nnns, chondroitin
sulfate, salmon cartilage, hydrolysis.
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