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TOM TAT:

Nghién cuu tap trung vao quy trinh thu nhan chitin tir v tom su st dung dung moi eutectic sau
(DES) hé Choline chloride - Lactic acid (1:2) nhim thay thé cac hoa chét doc hai. Qua cac khao
sat thue nghiém ddi véi qua trinh xir Iy nhiét, diéu kién t6i wu duoc xac dinh 1a ty 18 nguyén liéu/
dung moi 1:20 (w/v), nhi¢t d6 80°C va thoi gian xt ly 3 gio. Tai cac mbc diéu kién nay, chitin
thu duogc dat d6 tinh khiét cao nhit 1a 94,89%, ham lugng protein t6n du th?ip nhit ghi nhan dugc
13 3,40% va hiéu sut thu hoi dat 20,10%. So v6i phuong phap hoa hoc truyén thong von chi dat
hiéu suét 15,74%, viéc sit dung DES khong chi nang cao hiéu qua chiét tach ma con khﬁng dinh
vai tro 14 mot "dung méi xanh" bén viing, gitp nang cao gia tri phé lidu thiy san va than thién

vOi moi trudng.

Tiwr khéa: chitin, vd tom s1, chitosan, dung moi eutectic, tom su, DES.

1. Pit van dé

Chitin 1a modt loai mucopolysaccharide co
ngudn gdc ty nhién, 1a thanh phan ciu tao co thé hd
trg cua dong vt giap xac, con trung. Su phat trién
ciia nganh ché bién tom tao ra sé luong 16n cac
phé pham nhu diu va vo than tom, thuong dugc
st dung lam thuc an chan nu6i va phan bon sinh
hoc c6 gia tri thap. Viéc xur Iy khong dang cach co
thé giy ra cac anh huéng tiéu cuc dén méi trudng
[1]. Hién nay, quy trinh san xuét chitosan chu yéu
dua trén phuong phap héa hoc, tuy hi€u qua nhung
gy 6 nhiém moi trudong nghiém trong [1,2]. Trong
bdi canh d6, dung moi eutectic siu (DES) duogc
nghién ciru nhu mot giai phap thay thé than thién
voi moi truong, co kha nang thu nhan chitin d

tinh khiét cao, ddng thoi tai sir dung hiéu qua [3].
Theo nghién ctru ciia Saravana va cdng su, viéc st
dung choline chloride va acid citric lam DES thu
duoc chitin ¢6 ham lugng tro thap (1,18%), nhung
ham lugng protein cao (8,37%) [3]. Muc tiéu cua
nghién ctu nay la khao sat kha nang tng dung
DES trong qua trinh chiét xuat chitosan tir dau tom
nham phat trién cong nghé xanh va nang cao gia
tri phé pham noi dia.

2. Nguyén liéu va phwong phap nghién ctru

2.1. Nguyén liéu

2.1.1. Nguyén liéu

V6 tom su duoc cung cép tir Cong ty Co phan
Thuy déc san Seaspimex, dugc chua trong cac
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thung da dé van chuyén vé phong thi nghiém. Tai
day, vo tom dugc rira sach, 1am rao va séy déi luu
& 50°C trong 20 - 24 gid dén d6 am dudi 10%. Sau
d6, vo tom di sdy duoc nghién va ray qua riy @
0,5mm. Phan qua ray dugc dinh lugng thanh cac
phan 30 gram, déng géi chan khong trong tai PA
kho sach va bao quan ¢ 40C trong ngan mat cua
ta lanh.

2.1.2. Héa chat

Lactic acid (90%), hydro peroxide (30%),
hydrochloric acid va sodium hydroxide c¢6 ngudn
gbe tir Xilong - Trung Qudc, Choline Chloride
(98%) tir Himedia - An D¢, thubc thir Folin
- Ciocalteu phenol tir Sigma (St. Louis, MO,
U.S.A.). Céac hoa chat khac sir dung trong nghién
clru nay déu c6 do tinh khiét phan tich.

2.2. Phwong phdp

2.2.1. Phwong phdp diéu ché DES

Hé DES duoc téng hop bﬁng cach phéi tron
chat nhan lién két hydro (HBA) la Choline chloride
v6i cac chit cho lién két hydro (HBD) nhu urea,
glycerol hoac ethylene glycol theo ty 1€ mol tuong
trng (thuong 1a 1:2) [1]. Hon hop duge gia nhiét
trong bé 6n nhiét & 80 - 90°C va khudy lién tuc
cho dén khi thu duoc dung dich trong sudt, dong
nhét, sau d6 lam ngudi vé nhiét do phong dé sur
dung cho céc budc tiép theo [6].

2.2.2. Phwong phap thu nhdn chitosan

Mau bot tom duge xir Iy khir protein bang dung
moi eutectic sau (DES) véi cac ty 1€ 1:10, 1:15,
1:20, 1:25 va 1:30, 0 trong bé 6n nhiét trong thoi
gian khao sat1a 1, 2, 3, 4, 5, 6 gio. Sau d6 mau
thu duoc sau qua trinh rira can dén pH trung tinh
tiép tuc duoc ngam trong dung dich NaOH 10% &
nhiét d6 80°C trong 2 gid dé hd trg qua trinh khir
protein. Hon hop sau xur 1y dugc loc, rira dén pH
trung tinh, ri tién hanh khir mau bang dung dich
H.0.. Mau tiép tuc dugc ly tdm léy can, rua va
sdy kho ¢ nhiét ¢ 80°C cho dén khi khdi lugng
khong doi.

Mau dbi chiing 1a chitosan dugc thu nhan bang
phuong phép truyén théng [3]. Bot vo tom (5,00
g) duoc khir khoang bang HCI 6% (v/v) & nhiét do
phong trong 2.5 gid voi ty 1€ 1a 25 mL/g. Ba thu
nhan dugc rira dén muc pH trung tinh. Qué trinh
khtr protein bang dung dich NaOH 10% (w/v) &
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80°C trong 3 gio. Chitin dugc rira dén khi dat dugc
pH trung tinh va dwgc khir mau bang dung dich
H,0, 10% (V/V} & 80°C. Mau du’go sdy trong ti sdy
6 80°C dén khoi lugng khong doi.

2.2.3. Phwong phap phdn tich

2.2.3.1. Phuwong phdp xdc dinh ham lwong tro,
protein, dé tinh khiét va hiéu sudt thu hoi chitin

D9 tinh khiét chitin dugc tinh toan theo mo ta
cua Feng va cong su [4] theo cong thic sau:

Do tinh khiét (%) = 100 - ham luong tro (%) -
ham lugng protein (%)

Trong d6, ham lugng tro duoc do bang cach
nung mau (1-2g) trong lo nung & 6000C dén khoi
lugng khong d6i. Ham luong protein dugc xac
dinh theo phuong phap Lowry [5].

Hiéu suét thu hoi chitin tinh theo cong thirc:

Trong d6, m 1a khdi lwong mau phén tich (g),
m1 1a khéi luong coc say khong doi (g), m? 1a khdi
lugng cdc va miu chitin va W 1a d6 4m nguyén
liéu ban dau (%).

2.2.3.1. Phwong phap xir Iy 56 liéu

Trong nghién ciru nay, mdi thi nghiém duoc
tién hanh lap lai 3 1an, két qua duogc trinh bay &
dang gia tri trung binh cua gia tri sai s6. Két qua
dugc tinh toan bang phan mém Microsoft Office
Excel 2010 va Minitab 19.

3. Két qua va théio luin

3.1. Anh hwéng ciia ty 1é nguyén lidu:dung
moi doi véi qud trinh thu héi chitin

Ty 1& nguyén liéu:dung moi 1a yéu t6 quan
trong anh hudng dén hiéu qua chiét tach chitin do
tac dong truc tiép dén kha ning hoa tan va dong
hoc chuyén khdi cua cac hop chit phi chitin vao
hé dung moi. Két qua khao sat sy bién thién cac
chi tiéu chét lwong cuia chitin thu nhén tor vo tom
su theo cac ty 1€ nguyén liéu:dung moi khac nhau
(tr 1:10 dén 1:30) duoc trinh bay tai Bang 1.

Két qua thuc nghiém cho théy, do tinh khiét cua
chitin dat muc cao nhat tai ty 18 1:20 (82,63%),
chimg minh day 1a méc t6i uu dé tdi da hoa kha
ning tham thau ctia dung moi vao cau tric vo tom.
Viéc tang luong dung mdi cung cdp nhiéu vi tri
lién két hydro hon dé pha vo mang ludi chitin-
protein bén viing, diéu nay twong dong véi nghién
clru cua Zhao va cong sy (2019) khi khang dinh
hiéu qua khir tap chat ting lién tuc khi nang ty 18



HOA HOC - CONG NGHIEP - THUC PHAM

Bdang 1. Dd tinh khiét, hiéu sudt thu héi, ham lugng protein cla chitin dudc thu nhan tir cdc
ty 1& nguyén liéu dung méi khéo sat

Ty I1€ nguyén liéu:dung méi | Hiéu suat thu hoi chitin Protein (%) D6 tinh khiét (%)
(wiv) (%)
1:10 17.14°+0.51 2.46°£0.12 77.26°+3.86
1:15 18.14a+0.43 7.26°+0.36 78.63°+2.49
1:20 17.86°+1.98 8.312£0.53 82.63°1£3.49
1:25 16.05°+1.04 3.04°+0.15 81.55°+0.50
1:30 17.96°+0.40 6.71°+0.34 81.11°+2.62

nguyén liéu:DES 1én 1:20 nho sy ting cudng bé
mat tiép xtc va lyc diy nong d6 khuéch tan. Tuy
nhién, tai cac ty I¢ cao hon nhu 1:25 va 1:30, do
tinh khiét khong con cai thién dang ké, tham chi
c¢6 dau hiéu bao hoa nong d6 giira ba ran va dung
moi din dén hién tuong tai hﬁp phu tap chat [1].
Theo nhéan dinh ctia Saravana va cong su (2018),
viéc lya chon ty 1€ rén/léng phu hop la yéu td then
chbt dé kiém soat d6 nhét ciia hé thong, gitp quéa
trinh phan tach dién ra triét dé ma khong gay lang
phi dung méi du thura [3]. Do do, ty 1€ 1:20 dugc
chon dé thyc hién thi nghiém tiép theo.

3.2. Anh hwéng ciia thoi gian déi véi qud
trinh thu hoi chitin

Két qua khao sat sy bién thién cac chi tiéu
chat luong cua chitin thu nhan tir vé tom su trong
khoang thoi gian tir 1 dén 6 gid dugc trinh bay chi

tiét tai Bang 2. Két qua thuc nghiém cho thay thoi
gian xu 1y 3 gid 1a mdc tdi wu giup chitin dat do
tinh khiét cao nhat (94,89%) va ham lugng protein
ton du thap nhit (5,71%). Viéc ting thoi gian
chiét tach gitp ting cuong kha ning di chuyén
va khuéch tan cta cac phan tir dung moi vao sau
trong cdu trac vo tdm dé pha v cac lién két hoa
hoc bén vitng. Tuy nhién, sau mbc 3 gid, cac chi
s6 chat luong bat ddu co ddu hiéu giam nhe hoic
6n dinh. Piéu nay dwoc giai thich 1a do hé thong
da dat trang thai can bang nong do giira bén trong
b rdn va dung méi, tham chi co thé dan dén hién
tuong tai hap phu tap chit vao mang ludi polymer.
Xu hudng nay nhat quan véi nghién ctru ctia Feng
va cong su (2018) khi ghi nhan ham lugng protein
trong vo tom giam manh trong 3 gio dau va c6 xu
hudng bao hoa ngay sau d6 khi stt dung dung moi

Bdang 2. Db tinh khiét, hiéu sudt thu héi, ham lugng protein clia chitin dudc thu nhan tir cdc
mé&c thdi gian khéo sat

Th(égﬁiig;an Hiéu suat :;:; hoi chitin Protein (%) D6 tinh khiét (%)
1 17.71°40.88 6.66°+0.11 92.81°+0.28
2 17.53°+0.87 7.19¢+0.28 93.34°+0.11
3 18.562+0.93 5.712+£0.12 94.89°+0.48
4 18.012+0.90 6.11°+0.28 93.34°+0.11
5 18.692+0.93 6.24°+0.48 93.76°+0.48
6 17.73°+0.89 8.179+0.58 91.829+0.58
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Bdang 3. D6 tinh khiét, hiéu sudt thu héi, ham lugng protein cla chitin dudc thu nhan tir cac
méc nhiét dd khdo sat

Nhiét do (°C) Hiéu suét thu hai chitin (%) Protein (%) Do tinh khiét (%)
50 18.90%+0.54 6.25°+0.66 89.59°+1.27
60 21.82°40.27 5.31°40.99 90.95°1.04
70 20.40°+0.44 7.06°+£0.95 92.46°+1.02
80 20.10°+1.02 3.40°+1.46 93.63°+1.53
90 19.95°40.78 4.53%+0.91 92.66°+0.96

eutectic siu [4]. Do d6, thoi gian duge chon dé
thue hién cac thi nghiém tiép theo 1 3 gio.

3.3. Anh hwéng ciia nhiét dp doi véi qud trinh
thu héi chitin

Két qua khao sat sy bién thién cic chi tiéu
chit luong cua chitin thu nhan tir vo tom su trong
khoang nhiét d6 tir 50°C dén 90°C dugc trinh bay
tai Bang 3.

Két qua thuc nghiém cho thiy, nhiét do 80°C
la diéu kién 1y tuong nhét, giup chitin dat do tinh
khiét cao nhét (93,63%) va ham lugng protein
ton du thap nhét (3,40%). Viéc ting nhiét do gitp
gidm do nhdt ciia dung moi eutectic sau, tu do ting
cudng kha ning khuéch tan va pha v cac lién két
hydro lién két giira chitin va protein. Tuy nhién,
khi nang nhiét d6 1én 90°C, chat lugng chitin c6
du hiéu giam nhe, diéu nay co6 thé do nhiét d6 qua
cao gy giang hoa mot phan mach polymer chitin
hodc lam bién tinh nhiét cic protein bam dinh dan
dén hién tuong tai hap phu tap chit. Theo nghién
cuu cua Zhao va cong sy (2019), nhiét do cao hd

Loi cam on:

trg hi€u qua cho viéc loai bé khoang va protein
(dat trén 88%), nhung can kiém soat chit ch& dé
bao ton cau triic ty nhién cua polymer [1]. Tuong
ty, Zhang va cong su (2022) ciing nhan manh mic
du cac hé DES-acid c6 thé hoat dong & nhiét do
cao hon, nhung méc nhiét do vira phai s& giup bao
toan trong luong phan tir va do tinh thé caa chitin
thu hdi tét hon so v&i cac phuong phap hoa hoc
manh [6]. Do d6, nhiét 0 80°C duogc lya chon dé
tién hanh cac khao sat tiép theo.

4. Két luan

Qua trinh xur 1y chitin bang dung mai eutectic
sdu nay da xac dinh diéu kién t6t nhét 1a ty 18
nguyén liéu/dung méi 1:20, nhiét 46 80°C trong 3
gi¢. Chitin thu dugc ¢6 d0 tinh khiét cao 94,88%
va hiéu suat thu hdi 26,66%, vuot troi dang ké so
v6i phuong phap hoa hoc truyén thdng (15,74%).
Két qua nay khiang dinh DES 1a giai phap "xanh"
hi¢u qua, than thién voi moi trudng, giup nang cao
gia tri phé liéu thiy san va thay thé cdc hoa chat
ddc hai trong san xuét chitinm

Nghién ciru nay do Trwong Bai hoc Cong Thwong Thanh phé Ho Chi Minh béo tro va cdp kinh phi

theo Hop dong sé 157/HP-DCT ngay 15/7/2024.
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ABSTRACT:

This study investigates the extraction of chitin from tiger shrimp shells using a deep eutectic
solvent (DES) system composed of choline chloride and lactic acid (1:2) as a sustainable
alternative to conventional chemical methods. Through systematic experimental evaluation of
the heat treatment process, the optimal conditions were identified as a material-to-solvent ratio of
1:20 (w/v), a temperature of 80°C, and a treatment duration of 03 hours. Under these conditions,
the extracted chitin achieved a purity of 94.89%, with a residual protein content of 3.40% and a
recovery efficiency of 20.10%. In comparison, the traditional chemical approach yielded a lower
recovery efficiency of 15.74%. Overall, the findings demonstrate that the DES-based method
not only enhances extraction efficiency but also underscores its potential as a green solvent,
contributing to the valorization of seafood by-products and improved environmental sustainability.

Keywords: chitin, black tiger shrimp shells, chitosan, DES.
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