KHOA HOC CONG NGHE

HIEU QUA THU NHAN GLUCOSAMINE HYDROCHLORUA
TU VO CUA BIEN (Scylla paramamaosain), VO GHE
(Portulus pelagicus) VA VO TOM TIT (Oratosquillina
interrupta) BANG PHUONG PHAP HOA SINH
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TOM TAT

Chiét xuat glucosamine hydrochlorua tir vo cta 3 loai dong vat giap xac 1a vé cua bién, vé ghe va vo tom tit
duoc thuc hién thong qua cac budc: khit khoang va khtr protein dé thu chitin, sau do chitin duoc thiy phan
dé thu nhan glucosamine hydrochlorua. Két qua cho thdy, ham luong khoang con lai trong ca 3 loai nguyén
lieu nay déu thap hon 1% khi duoc xt Iy trong dung dich HC1 4% (vo tom tit) va HC1 6% (vd cua bién va vd
ghe). Diéu kién khir protein bang enzyme alcalase thich hop cho vé tom tit 1a 6 gid, néng do enzyme 0,1%,
va nong do Alcalase 0,3%, 4 gio duoc ap dung cho 2 loai nguyén liéu con lai. Chitin tir 3 loai nay c6 cting ché
do thay phan (HCI 10M, 6 gio) dé chuyén ddi thanh glucosamine hydrochlorua, do hoa tan déu trén 80%,
hiéu suat thu hoi glucosamine hydrochlorua dat cao nhat 53,88% doi voi chitin tir vo tom tit va 52,67% tir
chitin v6 cua bién, vé ghe cho hiéu suat thu héi thap nhat 49,63%. Dua vao két qua phan tich phé FTIR, cau
truc glucosamine hydrochlorua duoc tinh ché tir vé cua bién, vé ghe va vé tom tit twong tu nhu mau thuong
mai. Két qua nghién ctru cho thdy, kha niang tan dung vé tom tit, vd cua va vo ghe lam nguén nguyén liéu

pht hop cho san xuét glucosamine hydrochlorua.

Tt khéa: Enzyme alcalase, pho FTIR, glucosamine, hiéu sudt thu hoi, vo gidp x4c.

1. GIOI THIEU

Glucosamine duoc xem la mot hop chat sinh hoc
da chtc nang, duoc ing dung nhiéu trong linh vuc y
hoc do c6 tac dung trong diéu tri cac bénh lién quan
dén xuwong khop (Houpt ef al, 1999), khang khuén,
khang viém va chong ung thu (Nagaoka et al, 2011;
Sibi et al, 2013), nhing ly do nay da lam gia tang
nhu cau tiéu thu glucosamine mot cach rong rai
(White va Stegemann, 2001). Glucosamine la mot
monosaccharide dugc chiét xudt tir qua trinh thay
phan chitin hodc chitosan va vo cia cac loai dong vat
giap xac 1a mot trong nhitng ngudn nguyén liéu ly
tuong @€ chiét xuat nhitng thanh phan nay (Kumari
et al, 2017). Vo ctia dong vat giap xac chiém ti lé
khoang 50% khoi luong co thé, trong d6 ham lwong
chitin chiém khoang 20%-30% (Bolat et al, 2010). Qua
trinh chiét xuat chitin thong thuong sé trai qua 2
budc, xtt ly acid dé khir khoang va xtt Iy kiém dé khtr
thanh phan protein. Tuy nhién, nhan thitc vé phuong
thitc san xudt than thién moi truong ngay cang duoc
nang cao, do d6 phuong phap stt dung enzyme dé xir
ly khtt protein trong nguyén liéu thay thé hoa chat da
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dugc dé xuat (De Holanda va Netto, 2006;
Jegannathan va Nielsen, 2013; Younes va Rinaudo,
2015; Thuy et al, 2021). Bén canh hai mit hang thiy
san cht luc ctia Viet Nam 1a tom va ca tra, mot s6 doi
tuong thily san khac ciing ¢6 san luong nudi va
nguon loi khai thac cao nhu cua bién, ghe va tom tit
(Nguyén Van Thuong va Pham Minh Dtc, 2014), cac
danh gia vé kha nang thu nhan chitin va cac dan xuat
ctia no ttr nguon phu phdm vo ctia ba loai nay con bi
gi6i han. Vi vay, muc dich ctia nghién ctru 1a chiét
xuat glucosamine tir vo cua bién, vo ghe va vo tom
tit, gop phan da dang cac nguon tinh ché
glucosamine va khai thac t6i da cac gia tri tiém nang
ctia ngudén phu pham nay.

2. NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Chuén bi mau

Nguyeén liéu vo cua bién duoc thu nhan trén dia
ban thi xa Gia Rai, Bac Liéu, vo ghe duoc thu mua tai
cac co s& ché bién thit ghe tai thi trdn Song Ddc,
Tran Van Thoi, Ca Mau va nguyén liéu vo tom tit
duoc thu mua tt Hon Chong, Kién Giang. Cac
nguyén liéu nay duoc bdo quan bing nudc da, van
chuyén nhanh chéng vé phong thi nghiém Bo mon
Ché bién thuy san, Khoa Thuy san, Truong Dai hoc
Can Tho va tién hanh cac budc xtt ly. Vo cua bién, vo
ghe va vo tom tit duoc loai bd cac phan khong can
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thiét (thit, gach, chan, ngam) va rtta sach, phoi kho
(dm do khoang 20%), cat nho vo cua bién, vo ghe cé
kich thuwde 2 x 3 cm va bao quan cac loai vo da xtt ly
nay trong ta dong (-20+£2°C).

2.2. Héa chat

Cac hoa chat duoc str dung chti yéu trong cac thi
nghiém la enzyme alcalase 2.5L (Novozyme, Dan
Mach), nhiét d6 hoat dong thich hop tir 50-70°C, HCl
(Trung Quéc) va mot sé hoa chat thuong diung trong
phong thi nghiém.

2.3. Phuong phap nghién ctru

2.3.1 Anh huéng cia néng do HCI dén kha nang
khir khodng trong vo cua bién, vo ghe va vo tom tit

Vo tir 3 loai dong vat giap xac (vo cua bién, vo
ghe va vo tom tit) duoc ra dong va tién hanh thi
nghiém khir khoang, st dung dung dich HC1 @é xir ly
nguyén liéu theo mo ta cia Seghir va Benhamza
(2017) v6i mot vai diéu chinh. Dung dich HCI véi ba
nong do khac nhau 1a 2%, 4% va 6% duoc dung dé
khao sat mic do khit khoang cé trong ba ngudn
nguyén liéu vo nay & diéu kién nhiet do phong, thoi
gian xtt ly duoc c6 dinh trong 24 gio, ty 1é vo: dung
dich HCI (w : v) 1a 1 : 10. Két thuc qua trinh khi
khoang, v cua bién, vo ghe va vo tom tit duoc rita
sach dudi voi nudc chdy cho dén khi dat pH trung
tinh va phoi rdo. Cac loai vo da khit khoang nay duoc
phan tich chi tiéu ham luong khoang con lai trong vo
dé xac dinh nong do HCI thich hop. M6i nghiém
thic duoc 1ap lai 3 1an, khéi luong mdi mau la 250 g.

2.3.2. Anh huéng cta nong do enzyme alcalase
va thoi gian thuy phan dén hiéu qud khir protein
trong vo cua bién, vo ghe va vo tom tit

Céac nguyen liéu vo cua bién, vé ghe va vo tom tit
sau khi khtr khoang tiép tuc duoc xi ly bang enzyme
alcalase dé loai protein. Nong do enzyme alcalase 1a
0,1% va 0,3% (v/w) so véi tirng loai nguyén liéu, thoi
gian thiy phan lan luot 1a 4 va 6 gio & nhiet do
khoang 50°C - 55°C, bd sung thém 10% nudc cat so
voi khoi lwong vo nham tao thuan loi cho enzyme
hoat dong, thuong xuyén khudy dao hon hop (30
phut/ lan) dé qua trinh thay phan xay ra dong déu.
Sau d6, hon hop duoc gia nhiét & nhiét do 95°C trong
5 phut dé bat hoat enzyme va rita sach, phoi réo.
Nguyén lieu da xit ly enzyme duoc kiém tra ham
luong protein con lai dé chon ché do thuy phan thich
hop va lam co s& cho thi nghieém ti€p theo. Méi
nghiém thic duoc lap lai 3 1an, khoi lwong méi mau
la 250 g.

2.3.3. Khdo sit diéu kién thiy phan chuyén doi
chitin tr 3 loai vo gidp xdc thdanh glucosamine
hydrochlorua

Vo cua bién, vo ghe va vo tom tit (da khit khoang
va khtr protein) duoc sdy & nhiet do 60°C khoang 4
gi¢r @€ thu nhan chitin tho (Am do tix 7% -10%). Tién
hanh thay phan chitin trong dung dich HCI theo
phuong phap ctia Mojarrad et al (2007) v6i mot vai
stta d6i, hai moc thoi gian va hai néong @6 HCl khac
nhau lan luot 1a 4 gio va 6 gio, 10M va 12M duoc bo
tri  dé chuyén chitin thanh glucosamine
hydrochlorua. Ty 1é chitin: dung dich (w:v) 1a 1: 20,
nhiét do thily phan 85+1°C, st dung may khudy tir dé
khudy déu hon hop. Hén hop dung dich sau thay
phan duoc loc dé loai bo cac tap chat khong tan va
thu dung dich loc. Thém dung dich ethanol (95%)
vao dung dich loc va khudy déu voi ty 1é 1:15 (tic 1g
chitin ban dau twong tmg voéi 15 mL ethanol). Budc
tiép theo, dung dich duoc 1 trong thoi gian 15 ngay &
nhiét do 5+1°C @é tao két ttia. Sau 15 ngay, dung dich
duoc loc lai dé thu hdi phan két thia va rtra lai phan
két tta bang ethanol (95%). Tién hanh say luong két
tia nay & nhiet do 60°C khoang 9 gio dé thu nhan
glucosamine hydroclorua (d¢6 4m khoang 4%-5% theo
Li et al, 1992). San phdm duoc kiém tra do hoa tan,
hiéu suat thu hoi va mau c6 ché do thay phan thich
hop duoc phan tich phé FTIR. Méi nghiém thic duoc
lap lai 3 1an, khoi lwong méi mau 1a 250 g.

2.4. Phuong phap phan tich

Céc chi tieu vé thanh phan ciu tao ctia nguyén
lieu vo cua bién, vo ghe va vo tom tit va chat luong
san phidm glucosamine hydrochlorua twong tng
duoc xac dinh bang cac phuong phap:

Kiém tra ham luong 4m bang phuong phéap siy
dén khoi lwong khong déi (AOAC, 2000 s6 934.01),
phan tich ham lwong khoang bang phuong phap
nung mau & nhiét do 600°C va tinh khoi lwong mau
con lai (AOAC, 2000 s6 942.05), phan tich ham luong
protein bing phuong phap Kjeldahl (AOAC, 2000 so6
954.01).

Xac dinh cdu tric glucosamine hydroclorua tir 3
loai v6 giap xac bang phé FTIR voi budc song 4000-
400 cm?® biang phan mém Omnic 6.0 (Thermo-
Nicolet, Madison, Wisconsin) theo Bruker Optics
ALPHA.

Xac dinh do hoa tan bang phuong phap loc theo
mo6 ta cia Hemung (2013) béi cong thic:

T =%*100. Trong d6: T 1a d@ hoa tan cuda
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glucosamine hydrochlorua; D (g) 1a khéi luong
glucosamine hydroclorua ban dau; C (g) la khoi
luong glucosamine hydroclorua khong tan. Khoi
lwong glucosamine hydrochlorua khong tan duwoc
tinh nhu sau: glucosamine hydroclorua hoa tan véi
10 mL nuéc cat va khudy 15 phut, tién hanh loc bang
giay loc, nhitng phan khong tan duoc gitr lai trén gidy
loc, sdy gidy loc & 105°C cho dén khi khai luong gidy
loc khong déi, tir @6 tinh dwoc luwong glucosamine
hydrochlorua khong tan.

Xac dinh hiéu suat thu hoi (H) bang phuong
phap can: H (%) = Y/X, can khéi luong ban dau cta
chitin X (g) va khoi luong glucosamine hydroclorua
Y (9).

2.5. Phuong phap xit ly s6 liéu

S6 lieu duoc xit Iy trén phan mém Microsoft
Excel 2013 @é tinh gia tri trung binh va do léch
chuén. Xt Iy thong ké ANOVA voi muc y nghia 95%
bang phan mém SPSS 16.0, so sanh su khac biét gitta
cac nghiém thuc bang phuong phap Duncan.

3. KET QUA VA THAO LUAN

3.1. Thanh phan hoéa hoc

Két qua phan tich thanh phan héa hoc ctia ba
loai vo giap xac la vo cua bién, vd ghe va vo tom tit
thong qua cac chi tieu 4m do, khoang va protein
duoc trinh bay & bang 1. Thanh phan c6 ti lé cao
nhat, chiém khoang 50% trong cau tao cta ca ba loai
nguyen lieu nay la chat khoang. Cu thé, ham luong
khoang c6 trong vo cua bién chiém cao nhat la
55,84%, vo ghe 1a 53,24% va vo tom tit chiém ti lé
khoang thap nhat (49,74%).

Bang 1. Thanh phan héa hoc ciia vé cua bién, v ghe

cuia nguyén liéu thity san khac nhau va phu thuoc
vao giong loai, mua vu (Cho etal, 1998). Dé san xuat
chitin c6 do tinh khiét cao hay chat lueong tot, lam
chat nén d@é tinh ché cac hop chat sinh hoc khac,
dién hinh 1a chitosan hay glucosamine thi nguon
nguyén liéu ban dau can duoc xit ly dé loai bo cac
chat khoang va protein (Synowiecki va Al-Khateeb,
2000; Tolaimate et al, 2003).

3.2. Hiéu quéa khir khoang trong vé cua bién, vo
ghe va vé tom tit bing dung dich HCI

Mot trong nhitng nhan t6 xac dinh chat luong
cua chitin 12 ham luong khoang (Tolaimate et al,
2003). Hon nita, chitin rat nhay cam voi acid va dé
dang bi cat mach polymer, deacetyl héa va phan hay
nhiét 1am thay ddi cac tinh chat hoa ly (Percot et al,
2003; Ahmad et al, 2016) khi diéu kién xt ly 1a acid
c6 néong do6 cao. Mtc do khit khoang trong vo cua
bién, v6 ghe va v tom tit sau khi duoc xtt ly trong
acid HCI & cac néng do khac nhau duoc ghi nhan &
bang 2.

Bang 2. Su thay déi ham liong khoang (%) ciia vo
cua bién, vo ghe va v6 tom tit (cin ban kho)

Nong do Vo cua Vo ghe | V4 tom tit
HCI (%) bién
2 19,46+0,42° [12,04+£0,97°| 10,93+0,19°
4 7,91+1,26° | 2,86:0,01° | 0,48+0,09°
6 0,54+0,11* | 0,45£0,05° | 0,23+0,07°

va vo tom tit
Ham Vo cua V6 ghe Vo tom tit
luong (%) bién
19,92+0,02 | 18,48+0,42 | 21,12+0,39
Khoang® | 55,84+0,39 | 53,24+0,28 | 49,74+0,12
Protein® | 22,32+0,21 | 18,17+1,31 | 18,77+0,09

Ghi chu: S6'liéu thong ké diroc mo ta dudi dang
trung binh + do léch chuan (n=3). ?Dua trén can bdn
kho.

Thanh phan phd bién thit hai sau chat khoang 1a
protein, vo cua bién, v0 ghe va vo tom tit co ham
luong protein dao dong trong Khoang 18,17% -
22,32%. Cac so liéu nay twong tw nhuw cong bo cia
Hajji et al (2014) vé thanh phan vo tom (Penaeus
kerathurus) va vo cua (Carcinus mediterraneus),
ham luong chat khoang lan luot 1a 48,8% va 59,8% va
protein chiém khoang 13%. Cac thanh phan hoéa hoc

Ghi chu: nhiing chir cdi a, b, ¢ khdc nhau trong
cung mot cot biéu thi sur khac biét cé y nghia thong
ké (p<0,05), so lieu duoc trinh bay dudi dang trung
binh+ do léch chuan, n=3.

Tat ca cac nguyeén lieu c6 ham luong khoang
giam khi xtr ly bang dung dich HCI c6 néng d¢ ting
dan (2%6%) & cac mirc khao sat. Thanh phan chat
khoang (ton tai cht yéu ¢ dang muéi calcium) c6
trong nguyén liéu sé tic dung voi dung dich HCI,
phan tmg xay ra nhanh va hiéu qua khi néng do6 acid
cao, tao thanh cac mudi hoa tan va dé dang tach ra
khoi nguyén liéu trong cong doan rtra, vi thé ti lé
chat khoang trong nguyén liéu giam (Tran Thi
Luyén, 2006; Ahmad et al, 2016).

Ham lwong khoang con lai trong vo tém tit la
0,48% twrong tmg voi diéu kién xtr ly trong dung dich
HCI c6 néng @6 4% va khac biét nhung khong c6 y
nghia thong ké so voi xtt Iy HC1 6% (0,23%). Nhiéu
nghién cttu cing déng y rang, nong do HCI 4% la
thich hop dé xut ly loai khoang cho vé tom su
(Prameela et al, 2010), vé tom thé chan trang (Pham
Thi Pan Phuong va Trang Si Trung, 2012) va nhiéu
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loai v6 tom khac (Gildberg va Stenberg, 2001; Seghir
va Benhamza, 2017). Doi véi vé cua bién va vo ghe,
toc do giam khoang cham hon so v6i vé tom tit co
thé 1a do tinh chat nguyén liéu vé khac nhau. Vo cua
bién va vd ghe déu c6 ham luong khoang trén 2% (lan
luot 2,86% va 7,91%) khi nong do HCI1 dat 4% va thap
hon 1% & nong do xt ly 6% va twong tw nhu két qua
ctia Sugiyanti et al (2018). Theo dé xuat ctia Rao et
al (2007), yéu cau doi voi chat luong chitin dé dat
tieu chudn cong nghiép va thuong mai hoa khi chitin
c6 ham luong khoang duéi 1%.

Do do, dé dap tmg yéu cau vé ti lé khoang trong
nguyen liéu dé san xuat chitin va tiét kiem hoa chat,
nong do HCI thich hop cho xtt Iy khit khoang vo tom
tit 1a 4% va nong do 6% duoc ap dung cho qua trinh xit
1y v6 cua bién va vo ghe.

3.3. Diéu kién thiy phan dén muac d6 khir
protein trong vo cua bién, vo ghe va vo tom tit

Xt ly nguyén liéu vo gidp xac bang enzyme dé
khtr thanh phan protein duoc danh gia 1la phuong
phap tot dé thu chitin cé chat luong cao hon phuong
phap hoa hoc, do han ché sy thiy phan va acetyl hoa
chubi polysaccharide (Vazquez et al., 2013).

Bang 3. Su thay ddi ham luong protein (%) ciia vo cua

0,1%, 6 gio va giam khong dang ké khi tiép tuc ting
nong do enzyme alcalase len 0,3%. Nghién cttu cta
Thuy et al (2021) ciing c6 két qua twong tu, thanh
phan protein cta chitin vo tom sd va tom thé chan
trang lan luot 1a 4,29% va 4,12% khi st dung alcalase
dé khtr protein va chiém 4,45% cua chitin trong bao
cdo ctia Synowiecki va Al-Khateeb (2000). Trong khi
d6, vo cua bién va vo ghe can xit ly & nong do
enzyme cao hon (0,3%) dé kht protein, ti 1é protein
con lai 1an luot 1a 5,37% va 5,44% véi thoi gian thiay
phan 4 gio, khi thoi gian tang 1én 6 gid & cung néng
do enzyme 0,3% thi hiéu qua kht protein twong tu
nhu 4 gid. Cac két qua nay phu hop voi nhan dinh
cia Younes va Rinaudo (2015), hiéu qua cta qua
trinh khtt protein bi han ché do su hién dién cua cac
chubi peptide ngan con lai va cac amino acid
(khoang 5-10% protein) lién két chat ché véi cac phan
tr chitin nén khong thé loai hét protein trong nguyén
lieu, dong thoi trong thanh phan chitin chita khoang
5% protein 1a dat yéu cau cho nhiéu tng dung. Nhu
vay, nébng do enzyme alcalase va thoi gian thiy phan
thich hop dé khit protein cho vo tom tit 1a 0,1% va 6
gid, con doi voi xtr ly vo cua bién va vo ghe 1a alcalse
0,3% va thoi gian thuy phan trong 4 gio.

bién, vo ghe va vd tom tit (cin ban kho) 3.3. Hieu qud chiét xuit glucosamine
Nong do Vo cua hydrochlorua
alcalase (%) - - Vo ghe | Vo tom tit Bang 4. Hiéu suat thu hoi va do hoa tan cta
oo i, bién )
Thoi gian (gio) glucosamine hydrochlorua
0,1-4 9,36+0,44° | 8,44+0,45° 6,82i0,42b Nong do Hiéu suat thu hoi (%)
0,1-6 7,7440,31° | 7,65+0,58° | 4,66+0,28" | |HCI (M)
0,3-4 5,37+0,32" 5,44+0,47" | 4,41+0,30° - Thoi , o , y ua ,
036 5212037 | 5,3320,10° [ 4,2220,11° gian Vo6 cua bién Vo6 ghe Vo tom tit
Ghi chi: nhimg chir cdi a, b, ¢ khac nhau trong (gi0)
cung mot cot biéu thi swr khdc biét co y nghia thong 10-4 45,71+£0,63" | 42,82+1,81" | 43,14+0,98"
ké (p<0,05), s6' liu duoc trinh bdy dudi dang trung 10-6 52,67+0,25° | 49,63£0,50° | 53,88+0,84°
binh + do léch chudn, n=3 12-4 | 47,65+2,08 | 46,68+0,87" | 49,40+1.25°
Dua vao két qua & bang 3 cho thay, ti 1¢ protein 12-6 53,13+1,57° | 50,35+1,08° | 5323+1,57¢
con lai trong ca ba loai vé cua bién, vo ghe va vo tom D6 hoa tan (%)
tit giam dan khi néng d6 enzyme alcalase tang va 10-4 81,30+1,19" | 80,78+1,01* | 87,44+0,22°
thoi gian thity phan tang. Boi vi enzyme sé tac dong 10-6 83,11£0,42"° | 82,62+0,02° | 87,36+0,38"
tryc tiép vao phan tir protein tai cac vi tri lién két 12-4 | 85,09+£0,01° | 84,18+0,60™ | 89,01+0,80"
peptide, lam cat mach protein thanh cac chudi 12-6 86,27+0,85° | 84,31+0,09° | 86,62+0,29"

peptide ngan hon va cé thé giai phéng cac amino
acid tr do néu diéu kién thiy phan cao (Nguyén Dic
Luong, 2004) va cac hop chat nay mat kha nang lien
két véi cac thanh phan khac nén tan vao nudc rira dé
dang.

Ham luong protein vo tom tit giam con 4,66% &
diéu kién thiy phan voi nong do enzyme alcalase

Ghi chu: nhiing chir cdi a, b, ¢ khdc nhau trong
cung mot cot biéu thi sur khac biét cé y nghia thong
ké (p<0,05), so’ liéu diroc trinh bay dudi dang trung
binh + do léch chuan, n=3

Hiéu suat thu hoi va do hoa tan cta glucosamine
hydrochlorua tir chitin ctia 3 loai vo giap xac (vo cua
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bién, vo ghe va vo tom tit) duoc thé hién & bang 4.
Trong cting mot nong do HCI, thoi gian thiy phan
tang tir 4 gio - 6 gio thi hiéu suat thu hoéi glucosamine
hydrochlorua tir chitin ctia vo cua bién, vo ghe va vo
tom tit déu ting manh. Mtc d6 thuy phan chitin
thanh glucosamine hydrochlorua cang cao khi nong
do HCI cao va thoi gian thily phan dai (Tran Thai
Hoa, 2005; Mojarrad et al., 2007).

Thoi gian thay phan 6 gio cho hiéu qua thu nhan
glucosamine hydrochlorua cao (49,63-53,88%), va
khéc biet khong c6 y nghia thong ké gitta hai nong
do HCI 10M va 12M, trong &6 chitin tir vo tom tit co
hieéu suat thu hoi glucosamine cao nhat va vo ghe 1a
thap nhat. San luong glucosamnie hydrochlorua thu
duoc tir 3 loai vo giap xac trong nghién citu nay cao
hon cac két qua duoc cong bo baoi Jittrakan er al
(2018) voi hiéu suat thu hoi glucosamnie
hydrochlorua dat 36,4% tr chitin vo ghe thiy phan
trong HCl 30% (9,78M) va 18,3% tir vO cua
(Nurjannah et al, 2016), nhung thip hon so véi
nghién cttu ctia Benavente ef al (2011) chiét xuat
glucosamine tit vo tom dat 58% khi chitin duogc thay
phan trong dung dich HC1 12M va khoang 57% tir v
tom su va tom thé chan trang trong thi nghiém cta
Thuy et al (2021). D6 hoa tan cia glucosamnie
hydrochlorua tit chitin vo cua bién, vo ghe, vo tom tit
déu tren 80% va c6 khuynh huong tang dan khi néong
do va thoi gian thily phan tiang, cao nhat do6i voi
glucosamnie hydrochlorua c6 nguén goc tir vd tom
tit. Qua trinh thay phan giup ion CI lien két véi cac
nhom -NH, thanh NH,Cl va tao lién két hydroxyl véi
nhom -OH va 1am cho glucosamine hydrochloride dé
dang hoa tan trong nuéc (Cahyono et al, 2014).

Toém lai, diéu kién thiy phan thich hop dé thu
nhan glucosamnie hydrochlorua cho ca 3 loai chitin
tr 3 loai vo giap xac la st dung dung dich HCI cé
nong do 10M, thiy phan chitin trong 6 gio vira giup
tiét kiéem hoa chat nhung van cho hiéu suat thu hoi
cao.

3.4. Phé FTIR ciia glucosamine hydrochlorua

Qua két qua phan tich phé FTIR cho thay,
glucosamine hydrochlorua chiét xuat tir vo cua bién,
vo ghe va v tom tit c6 cac peak chudn tuong tu
nhau, dai dién cho cdu trac dién hinh cta phan t
glucosamine va twong dong vo6i sin phim
glucosamine thuong mai trong nghién ctu cta
Martha et al. (2015) voi cac peak cé budc song 3370
cm’, 1615 cm™ va 1094 cm™

Glucosamine hydrochlorua tir 3 loai nguyén liéu
nay c6 dinh peak 1 hap thu & budc song tir 3284,06
cm?! - 3314,32 cm?, biéu thi cho nhém chitc amino -
NH va lién két CO-NH noi phan tit va thuoc loai
monomer glucosamine (Brugnerottoa et al, 2001).
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Hinh 1. Phé FTIR ctia glucosamine hydrochlorua
(HCI 10M, 6 gio)

Dinh cta peak 2 duoc quan sat & budc song dao
dong 161547 cm? - 1640,80 cm™ va giong voi nhan
xét ctia Cahyono ef al (2014) va Thuy et al (2021),
dac trung cho lién két hydrogen gita nhom CO-NH
va lien két noi phan tt CO-HOCH, (Mohammed et
al, 2013). Nhom chuc -OH thé hién cu truc tht cap
cua ruou trong glucosamine hydroclorua cé budc
song trong khoang 1035,09 cm* - 1058,77 cm™ va phu
hop véi quan sat ctia Thuy ef al (2021).

4. KET LUAN

Dya trén hiéu qua thu nhin glucosamine
hydrochlorua tir vo cua bién, vd ghe va vo tom tit
trong pham vi nghién ctru nay, nguén phu phim tir
v ctia 3 loai gidp xac nay la nhitng nguén nguyén
lieu day tiém nang dé chiét xuat ché phdm sinh hoc
glucosamine vo6i hiéu suat thu hoi cao khoang 50%,
mang lai loi ich kinh té va gép phan lam phong phu
nguén nguyén lieu dé tinh ché san phim
glucosamine.
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PREPARATION OF GLUCOSAMINE HYDROCHLORUA FROM CRAB SHELL, BLUE
SWIMMING CRAB SHELL, MANTIS SHRIMP SHELL BY THE BIOCHEMICAL METHOD

Le Thi Minh Thuy**, Nguyen Van Thom!
1College of Aquaculture and Fisheries, Can Tho University
Email: ltmthuy@ctu.edu.vn

Summary

Extraction of glucosamine hydrochloride from various crustacean shells namely crab shell (Scylla
paramamosain), blue swimming crab shell (Portulus pelagicus) and mantis shrimp shell (Oratosquillina
interrupta) was carried out through the following steps: demineralization and deproteinization to obtain
chitin, and then this crude chitin was hydrolysed to create glucosamine hydrochloride. The research results
revealed that the remaining mineral content in all three types of shells were lower than 1% which treated in
4% HCI solution (mantis shrimp shell) and 6% HCI for crab shell and blue swimming crab shell. After that,
the optimal condition of deproteinization for mantis shrimp shell was 6 hours and Alcalase concentration of
0.1%, and Alcalase concentration of 0.3% for 4 hours were applied for the others. Finally, the crude chitins
derived from these three types had the same hydrolysis mode (HCl 10M, 6 hours) to convert into
glucosamine hydrochloride, the solubility was over 80%, the highest glucosamine hydrochloride recovery
yield reaching to 53.88% was recorded for chitin from mantis shrimp shell and 52.67% from the crab shell
chitin, whereas blue swimming crab shell showed the lowest yield of 49.63%. Based on the results of FTIR
analysis, the structure of all obtained glucosamine hydrochloride from the shell of crustacean wastes was
similar to the standard sample. The result of this research showed the ability to ulilize mantis shrimp shell,
crab shell and blue swimming crab shell as a suitable material for the production of glucosamine
hydrochlorua.

Keywords: Alcalase enzyme, crustacean shells, glucosamine, FTIR spectroscopy, yield.
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