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THONG BAO KHOA HOC
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TOM MIN TRONG QUA TRINH SAN XUAT DICH PAM THUY PHAN

PREPARATION OF LOW MOLECULAR WEIGHT CHITOSAN FROM CRUSHED SHRIMP
SHELLS IN PROTEIN HYDROLYSATE PRODUCTION
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Pham Thi Pan Phwong’, Nguyén Vin Hoa'
Ngay nhdn bai: 2/8/2019; Ngay phan bién thong qua: 13/9/2019; Ngay duyét dang: 25/9/2019
TOM TAT
Xac t6m min thu dwgc tir qud trinh ép phé liéu tém (chiém khoang 1 % ciia phé liéu ban dau) dé san xudt
dich dam thity phén tai céng ty C6 phan Viét Nam Food (VNF). Do & dang bét kha min nén phan ndy thirong
duwoe dé lai ngay trong dich thiyy phan lam giam chdt lwong dich thiy phdn va lang phi nguyén liéu san xudt
chitin/chitosan. Két qud phdn tich cho thdy, trong xdc tém min chita 10— 14% protein, 9 — 12 % khodng, chitin
60 — 68 % va 8 — 12 % tap chdt. Trong nghién citu ndy, xdc tom min dwoc xir Iy so bé (loai tap chat), khir
protein (NaOH 2%, 10 gio, 50°C, ty I¢ nguyén li¢u/dung dich 1:10, khir khoang (HCI 1%, 4 gio, 30°C, ty I¢
nguyén liéu/dung dich 1:10 ), khir mau (H,0, 0,5%, nhiét do phong, 12 gio, ty Ié nguyén liéu/dung dich 1:15)
dé thu nhdn chitin va tién hanh deacetyl héa (NaOH 50%, 24 gic, 80°C, ty 1é nguyén liéu/dung dich 1:10 ) dé
thu nhdn chitosan. San pham chitin, chitosan chdt hrong tot dép iing chat lwong iing dung trong néng nghiép.
Tir khéa: Xéc tém min, chitin, chitosan khoi lwong phdn ti thap, dich dam thity phin, phé liéu tom
ABSTRACT

Crushed shrimp shells come from the pressing process (ca. 1wt.% of total shrimp waste) of shrimp by-
products during the protein hydrolysate production in Vietnam Food Company. As it is fine, it is keeping in the
protein hydrolysate, which causes the reduction of the hydrolysate qualinity and waste the raw materials for
chintin/chitosan production. The results showed that the crushed shrimp shells consisted of 10 — 14 wt.% of
protein, 9— 12 wt.% of minerals, 60— 68 wt.% of chitin, and 8 — 12 wt.% of impurities. Crushed shells wereused
Jor production of chitin by pretreatment (removal of impurities), deproteinization (NaOH 2%, 10 h, 50°C, 1:10
(W), demineralization (HCl 1%, 4 h, 30°C, 1:10 (w/v)), decolorization (H,0, 0.5%, room temperature, 12 h,
1:15 (w/v)). Then, chitin was converted into chitosan by deacetylation (NaOH 50%, 24 h, 80°C, 1:10 (w/v).
Chitin and chitosan are in a good quality for agriculture applications.

Keyword: Crushed shrimp shells, chitin, low molecular weight chitosan, protein hydrolysate, shrimp
by-products

I. PAT VAN PE

Chitosan la mdt polyme sinh hoc dugc tao
thanh qua qué trinh deacetyl chitin. Chitin thu
dugc chu yéu tir giap xac thily san nhu vo tom,
cua, ghe [6,14].Tinh chat cia chitosan phu
thudc rat nhiéu vao do tinh sach, do deacetyl va
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phén tur lwong [10,15]. Trong d6, chitosan trong
lwong phén tir thip thé hién nhiéu tinh chat sinh
hoc tiém ning nhu kha nang khang niam, khang
khuan, chéng oxy hoa....[4-7,12,13,15,17].
Céc nghién ctru cho thiy chitosan phéan tir
luong thap dé dang x4m nhédp vao bén trong
mang té bao vi sinh vat nén lam ting kha ning
tiéu diét vi sinh vat [5, 8, 14]. Chitosan khdi
lwong phan tir thap co thé thu dwoc bang cach



Tap chi Khoa hoc - Cong nghé Thuy san

S6 3/2019

cit mach tir chitosan khdi luong phan tir cao
st dung cac phuong phap vat ly, hoa hoc, sinh
hoc [9] hoidc dugc deacetyl truc tiép tir chitin
mach ngén [10].

Theo théng ké tir san xudt tai nha may,
trung binh ¢6 70 — 100 kg xac tom min dugc
hinh thanh tir mot tan nguyén liéu dau vo tom.
Do d6, v6i cong sudt trung binh 100 tan dau
vo tom/ngay thi luong xac tom min tao ra mdi
ngay tai cong ty VNF c6 thé 1én dén 7 — 10 tan
[14]. Xéc tdom min la dang bot co thanh phﬁn
chinh la chitin, protein, khoang va tap chét. D6
d6, néu dé lai trong dich dam thuy phan thi lam
giam chét luong cia san pham dich thuy phan
protein do kho dugc ti€u hoa boi dong vat khi
duoc phéi tron trong thurc an, con thai bo ra
moi truong s& gdy 6 nhiém nghiém trong. Do
d6, nghién ctru nay hudéng dén thu nhan chitin
va chitosan khéi lwvong phan tir thip tir xac tom
min cta qua trinh san xuit dich dam thiry phan
tr phé liéu tom.

IL. VAT LIEU VA PHUONG PHAP
NGHIEN CUU
1. Vit liéu

Xac tom min (kich thudc 2 — 4 mm) duoc
thu tir qua trinh san xuat dich dam thay phan
tai cong ty VNF tai tinh Ca Mau. Mau dugc rira
sach bang nudc trén hé théng rira 6 kich thude
16 Iu6i phu hop dé tranh that thoat nguyén liéu
dén pH trung tinh, phoi kho va déng goi giri vé
phong thi nghiém.

2. Thu nhén chitin
2.1. Tién xir Iy

Mau dugc loai tap chat (rac) va danh toi
trude khi tién hanh cac bude tiép theo.
2.2. Khir protein

Xac tom min dugc cho vao dung dich
NaOH ndng d 1, 2, 3, 4% & nhiét do 30, 50,
70, 90°C, thoi gian 4, 6, 8,10, 12, 14 gio véi ty
1¢ xac tom min/dung dich NaOH 1:7,5; 1:10;
1:12,5;1:15; 1:20. Sau d6, mau dugc rira trung
tinh, sdy & 50°C va phan tich luong protein con
lai tir d6 Iya chon diéu kién thich hop nhét.
Viée b tri thi nghiém theo nguyén tic thay
d6i 1 yéu td trong khi ¢ dinh cac yéu té con
lai. Khi khao sat anh huong cta nong do thi
¢b dinh cac thong sb khac 1a 70°C, 10 gio, ty

1€ xac tom min/dung dich NaOH 1:10. Day thi
nghiém cua céac yéu t6 khéo sat sau s& lya chon
gia tri thich hop nhat tir diy thi nghiém trudc.
Muc tiéu 1a tim diéu kién thich hop nhét dé xac
tom min thu dugc c6 ham lugng protein <1%.
2.2. Khir khodng

Mau sau khir protein cho vao dung dich
HCI nong do 1, 2, 3, 4%, thoi gian 4, 6, 8,
10, 12 gio, ty 1€ xac tdom min/dung dich 1:7.5;
1:10; 1:12,5;1:15 ¢ 30°C. Sau @6, rira trung
tinh va khir mau (H,O, 0,5%, 12 gio, 30°C).
Viéc bd tri thi nghiém theo nguyén tic twong
tu nhu qua trinh khtr protein trinh bay ¢ trén.
San pham duoc sy ¢ 50°C va phan tich ham
lugng khoéang con lai tir d6 lya chon diéu kién
thich hop nhét. Myc tiéu 1a tim diéu kién thich
hop nhat dé chitin c6 ham lugng khodng <1%.
2.3. Khir mau

Chitin dugc xtr ly véi H,O, 0,5% & nhiét
do phong trong 12 gio, ty 1€ xac tdm min/H,0,
la 1:15 [2]. Sau do, rua sach, phoi kho dé thu
nhan chitin.
3. Thu nhén chitosan khéi lwong phén tir
thap

Chitin duoc deacetyl trong dung dich NaOH
50% (w/w) o nhiét d6 70, 80, 90°C trong 18,
24, 30, 36 gio, ty 1¢ chitin/dung dich 1a 1:10.
Viée bd tri thi nghiém theo nguyén tic twong tu
nhu qua trinh khir protein va khir khoang trinh
bay & trén. San phém duoc rira sach, séy kho va
phan tich cac chi tiéu.
4. Phuong phap phén tich

Ham luong 4m khoang duoc phan tich
theo AOAC, 1990 [2]. P$ deacetyl cua chitin,
chitosan dugc phan tich theo Tao va cong su
[16]. Ham luong protein dugc phan tich theo
phuong phap microbiuret [2]. P§ nhot cia
chitosan dugc do bang nhét ké. Ham lugng
chitin trong xac tom min dugc xac dinh theo
Black va cong su [3]. My, cua chitosan duogc
phan tich bang do nhét ké noi, thanh phan acid
amin dugc xac dinh bang HPLC, thanh phan
kim loai nang dugc xac dinh béng GE297-
ICP MS, phé XRD dugc xic dinh trén may
X'Pert-PRO MPD cua hang PANalytical [2].
Pho FTIR thu dugc trén thiét bi Nicolet iS10,
Thermo Scientific [2].
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5. Phwong phap xir li s6 liéu

Cac sb liéu bao cao 1a két qua trung binh
ctia 3 mau thi nghiém Iap lai. Két qua duogc xur
ly thong keé bang phan mém Excel. V& d6 thi sir
dung phan mém Oringin 8.0.

III. KET QUA VA THAO LUAN

1. Thanh phén héa hoc ciia xdc tom min
Xéc tom min dugc phan tich cac thanh phan

hoé hoc co ban va thé hién & Bang 1.

Bang 1. Thanh phan héa hoc ciia xic tdm min

Chi tiéu Ham lugng (%)
Protein 12,8 +1,8
Khoang 9,3+22
Chitin 66,2 4,7
Tap chét 9,2+2,5

Ghi chit: Cac chi tiéu déu tinh theo khoi hrong khé tuyét doi

Két qua Bang 1 cho thdy x4c tom min chira
1a chitin (66,2 + 4,7%), protein (12,8 + 1,8%)
va khoang (9,3% 2,2 %). Ngoai ra, trong thanh
ph?m cua xac tdm min chira mdt lugng tap chét
(9,2 + 2,5%) bi nhiém tap trong qua trinh sin
xuit gdy giam chit luong cua chitin. Theo
Minh va cong sy [1], dé chitin va chitosan dat
chat lugng thwong mai dung cho noéng nghiép
(ham lugng protein va tro con lai < 1%) thi
ham lugng protein va khoang con lai thip hon
1%. Nhu vay, ham lugng khoang, protein va
tap chit ciia xac tom min chua dap tmg yéu cau
cua chitin thuong mai va lam nguyén liéu dé
san xudt chitosan [14].
2. Qua trinh khi protein

Hinh la cho thay khi ting nong do NaOH,
hiéu suét khir protein trong xac tdm min ting.
Vi yéu cau vé ham lugng protein con lai thip
<1%, xac tom min duoc xt 1y voi NaOH 2% la
phu hop, ham lugng protein con lai 1a 0,85%.
Hinh 1b cho thiy thoi gian xtr 1y ty 18 thuan
v6i hiéu suat khir protein. Trong d6, khoang
thoi gian dau thi qua trinh khir protein dién ra
tuong dbi nhanh va hiéu suat khtr protein dat
duoc sau khi khir 4 gid 1a 75,2%. Néu tiép tuc
kéo dai thoi gian khir dén 6, 8, 10 gio, hiéu
suét khu protein chi tang 1én lan lugt 78, 81,
94%. Tuy nhién, néu kéo dai thoi gian xur 1y
dén 12, 14 gio, hi¢u suét khur protein hau nhu
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khong tang so voi thoi gian 10 gio. Do vay,
lya chon xtr Iy 10 gid véi NaOH 2% la dat yéu
ciu vé chét luong (protein con lai <1%).

Hinh 1c cho théy viéc tang nhiét do s€ lam
tang hiéu suat khir. Hiéu suét khir protein khi
phan ung xay ra ¢ 30°C dat 81%, néu ting
nhiét d6 dén 50, 70, 90°C hiéu suét ting >
90% do d6 ham lugng protein con lai trong
xac tom min sau xu ly ¢ 50, 70, 90°C dat lan
luot 1a 0,56; 0,53; 0,18%. Nhu vay, qua trinh
khir protein tién hanh & 50°C dwgc xem la
thich hop.

Hinh 1d cho thiy khi ting thé tich dung
dich NaOH thi protein con lai trong mau giam
manh. Tuy nhién, vé mit kinh té, néu tang ty
1¢ nguyén liéu/dung dich ma hiéu suit khu
khong ting dang ké thi khong hiéu qua. Do
do6, tiy vao tinh chit nguyén liéu ma dua ra
ty 1¢ xu Iy phu hop. Theo No va Mayers [11],
chitin tr tom thé nén xu ly voi NaOH 1,5%,
65°C, 3 gio voi ty 1¢ 1:10 (w/v) vi khi xu ly
v6i NaOH né)ng dd cao hon thi hiéu qua loai
protein ting khong dang ké. Trong nghién ctru
nay, Hinh 3 cho thiy khi xur Iy NaOH & tat ca
ty 1¢ 1:10; 1:12.5; 1:15; 1/20, ham lugng pro-
tein con lai dat yéu cau <1%. Nhu vay, vé mat
kinh té thi khir protein véi ty 1¢ xac tom min/
dung dich 1:10 (w/v) la phu hop.

3. Qua trinh khwr khoang

Két qua phan tich hiéu sut ciia qué trinh
khir khoang duoc thé hién Hinh 2. Khi rira bang
nudc, ham luong khoang con lai trong xac tom
min 1 5,8%. Khi cidc mau xtr Iy HC1 (1 — 4%),
hiéu suét khur khoang tang tir 86,9% dén 92,7%
va kha niang khir khoang cao nhat véi HCI 4%
(92,7%). Tuy nhién, khi sir dung HCI nong do
cao, mau tré nén vun nat diéu nay co thé anh
huong dén chat lugng cia chitin sau xir 1y va
xay ra that thoat trong qua trinh rira. O ndng do
1, 2, 3%, hiéu suit khir khoang dat lan luot 1a
86,9; 87,6; 91,2%. Mau c6 mau tring va dai.
Nhu vay, khi khir khoang 1, 2, 3% thi hiéu suét
thay d6i khong dang ké va ham luong khoang
con lai dat lan luot 0,82; 0,74 va 0,54%. Tu
nhitng nhan dinh trén cho thiy, khir khoang &
nong do 1% la thich hop dat yéu cau cua chitin
cho san xuét chitosan.
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Hinh 2b cho thay hi¢u sudt khir khoang ting
khi kéo dai thoi gian xir ly. Tat ca cac mau co
ham lugng khoang con lai sau xtr Iy <1%. Hi¢u
suét khur khoang dat dugc 85,4% va ham lugng
khoang con lai trong chitin la 0,9% sau 4 gio.
Do d6, dé dat yéu cau chi can xir Iy v6i dung
dich HCI1 1% véi thoi gian 4 gio.

Hinh 2¢ cho thay ty 1& x4c tom min/dung
dich acid 16n thi hiéu suat khtr khoang ting.
Vi ty 1€ xac tom min/HCl 1a 1/5, x&c tdm min
tiép xuc khong dong déu véi acid do d6 hiéu

suat khu khoang chi dat thép 72,8% va ham
lugng khoang con lai trong mau sau xir 1y 1a
1,7%. Dbi v6i mau thi nghiém ¢ ty I¢ 1/10 cho
hiéu suét kht khoang dat gia tri 88,5%, ham
lugng khoang con lai 0,72%. Nhu vay, ty 1¢ xac
tom min/dung dich thich hgp cho qua trinh khir
khoang 1a 1/10 (w/v).
4. San xuit chitosan khdi lwong phin tir
thf’ip

Khéi lugng phan tir va do deacetyl cia cac
mau chitosan duoc thé hién trong Hinh 3.
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Hinh 3. Anh huéng ciia nhi¢t d va thoi gian dén Mw va DD ciia chitosan.

Hinh 3 cho thay thoi gian, nhiét d¢ deacetyl
¢6 anh huong 16n dén d6 deacetyl va khéi lugng
phan tir chitosan. Khi deacetyl & nhiét do thap
(70°C) thi chitosan thu duoc luén c6 DD thap
nhung Mw cao hon khi deacetyl ¢ nhiét d cao
(80, 90°C). Cu thé, deacetyl ¢ 70°C, chitosan
¢6 DD, Mw lan lugt 1a 55 — 75% va 135 — 150
kDa, trong khi ¢ nhiét d6 80, 90°C thi DD 65 —
89% va Mw < 110 kDa. Ngoai ra, trong 18 gio
qua trinh deacetyl, DD cua chitosan la 55, 65,
75% tuwong tg tai 70, 80, 90°C. Néu tiép tuc
kéo dai thoi gian do deacetyl gan nhu khong
tang. Xét vé Mw, Hinh 3 cho thdy sy khac biét
13 vé khi lugng phan tir gitta cac mau deacetyl
6 70, 80, 90°C. Nhu vay, viéc kéo dai thoi gian
deacetyl s& lam giam khdi lwong phén tir.
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3.1. Pdnh gid chat heong chitin, chitosan khoi
liong phdn tir thap

Céc tinh chit vé chat luong cua chitin,
chitosan dugc mo ta trong Bang 2, Bang 3,
Bang 4 va Hinh 4.

Két qua Bang 2 cho thdy chat lugng cua
xac tom min, chitin va chitosan c6 su khac biét
rd nét. Cac mau chitin c6 mau tring duc, ham
luong khoang va protein < 1%, tap chat < 0,9%.
MaAu chitosan c¢6 mau tr:fmg duc, ham lugng
khoéng, protein va d nhét thap, do deacetyl
84,3%, do tan > 98%. San phérn chitin chitosan
dap ung yéu cau thuong mai.

Két qua phan tich thanh phan acid amin va
thanh phéan kim loai ning ciia xac tom min, chitin,
chitosan dugc thé hién trong cac Bang 3 va Bang 4.



Tap chi Khoa hoc - Cong nghé Thuy san S6 3/2019
Bang 2. Tinh chit ciia chitin truée va sau xir Iy
A Két qua phan tich
Chi tiéu . . -
Xac tom min Chitin Chitosan
Do 4m(%) 10,1 1,3 9,7+12 10,6 + 1,6
Mau sic Nga nau Trang duc Trang duc
Protein (%) (%) 12,4 +0,8 0,85+0,1 0,62 +0,1
Khoang (%) (%) 9,6 +£2,2 0,67 +0,2 0,43 +£0,1
Do nhot (cP) NA NA 54+10
Do deacetyl (%) NA NA 84,3+3,3
Do tan trong axit axetic1%(%) NA NA 98,2 +0,7
Tap chat (%) 9,9 +2.4 0,9+0,3 0,5+0,1
(%) tinh theo ham liwgng chdt khé tuyét doi. NA: khéng phan tich
Béang 3. Thanh phan acid amin ctia xdc tom min, chitin va chitosan
STT Axid amin (g/100g) Xac tom min Chitin Chitosan
1 Cystine ND ND ND
2 Aspartic 0,23 0,09 ND
3 Methionine ND ND ND
4 Threonine 0,09 0,04 ND
5 Serine 0,09 0,03 ND
6 Glutamic 0,31 0,14 ND
7 Glycine 0,11 0,06 ND
8 Alanine 0,17 0,10 ND
9 Valine 0,13 0,06 ND
10 Isoleucine 0,09 ND ND
11 Leucine 0,14 0,04 ND
12 Tyrosine ND ND ND
13 Phenylalanine ND ND ND
14 Histidine 0,05 0,03 ND
15 Lysine 0,08 ND ND
16 Arginine 0,09 ND ND
17 Proline ND ND ND
18 Tryptophane 002 ND ND
Amino acid profile 1,60 0,60 ND

ND: khéng phat hién

Két qua phén tich acid amin cho thiy c6
su khac biét vé thanh phén va ham luong acid
amin cua xac tom min, chitin va chitosan. Theo
két qua Bang 3, xac tdm min chta nhiéu loai

acid amin véi ham lugng cao nhuacid glutamic
va aspartic, glycine, alanine. Sau qua trinh xtr
Iy protein va khoang, chitin da dugc tinh sach
mot phan va chii yéu chira cac loai acid amin
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Bang 4. Két qua phén tich thanh phan kim loai ning
Kim loai nang Xéc tom min (ppm)  Chitin (ppm)  Chitosan (ppm) C (ppm)
Chi (Pb) 0,39 0,16 0,07 0,14
Thuy ngan (Hg) ND ND ND ND
Arsenic (As) ND ND ND ND
Cadmium (Cd) ND ND ND ND

ND: khong phat hién
nhu trén v6i ham lwong thap. Tuy nhién, mau
chitosan da sach hon va céc acid amin khong
con phat hién.

Két qua phan tich kim loai ning cho thy
qué trinh tién x{r Iy ¢6 anh huéng rd dén ham
luong kim loai nang trong xac tdm min. Theo
két qua Bang 4, ham lugng thity ngén, arsenic,
cadmium khong hién di¢n trong xac tdm min,
chitin, chitosan trong khi d6 lugng chi (Pb) co

trong x4c tom min, chitin, chitosan 1an luot 14
0,39; 0,16; 0,07 ppm. Két qua trén chung to
qué trinh xur Iy xac tdm min da lam giam dang
két luong kim loai nang c6 trong xac dong thoi
chitosan tao ra dap tng chat lugng chitosan
thuong mai.

Két qua phan tich FTIR va XRD cua chitin
va chitosan dugc thé hién trong cac Hinh 4.

Két qua phan tich phd FTIR cua chitin va

Chitosan
%m

™

T Chitin
0 15 20 25 30 35 40
2 theta (degree)

Transmittion (a.u)

Chitosan

Chitin

3500 3000 2500 2000 1500 1000

Wavenumber (cm™)

Hinh 4. (a)Phé XRD va (b) pho FTIR ciia chitin, chitosan thu dwgc tir xic tom min.

chitosan cho théy c6 su xudt hién cac peak dac
trung cua cua ca hai mau déu tuong ty nhau
tai 3430 cm™! (O-H), 2930-2875 cm™! (C-H),
1655 cm™! (amide 1), 1594 cm™! (amide 1II),
1319 cm™! (amide IIT), va 1030-1072 cm™!
(C-O-C va C-0). Phé XRD cho thdy chitin
c6 do két tinh cao hon so véi chitosan. Két
qua Hinh 4 cho thy sy phu hop vé cdu tric
hoa hoc va dd két tinh cua chitin va chitosan.
Ngoai ra, khong co su xudt hién ciia cac peak
la ching t6 san phdm thu dugc co6 do tinh
khiét cao.
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IV. KET LUAN

Xac tom min thu nhén tir qua trinh san Xuat
dich dam thuy phan c6 ham lugng protein 10
— 14 %, khoang 9 - 12%, chitin 60 - 68%,
tap chit 8 - 12%. Diéu kién thich hop nhit
duogc dé xuit dé san xuét chitosan tir xac tom
min bao g@)m: xu ly so bd (loai tap chét), khur
protein (NaOH 2%, 10 gio, 50°C, ty 1€ nguyén
liéu/dung dich 1:10), khtr khoang (HCI 1%, 4
gio, 30°C, ty 1€ nguyén liéu/dung dich 1:10 ),
khtr mau (H,0O, 0,5%, nhiét d6 phong, 12 gio,
ty 16 nguyén liéu/dung dich 1:15) dé thu nhan
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chitin va tién hanh deacetyl hoa (NaOH 50%,
24 gi0, 80°C, ty 1€ nguyén li¢u/dung dich 1:10
) dé thu nhan chitosan. Chitosan thu nhan tur
c6 ham lugng protein 0,5 — 1,7%; khoang 0,7
- 1,7%, DD 75 — 82%, d6 nhot: 45 — 65 cP.
Céc thong s6 chat lugng ciia chitosan san xuat

trong ndng nghiép.
LOI CAM ON

Nhom tac gia xin tran trong cam on BO
Khoa hoc va Cong nghé va Ngan hang thé gisi
da tai trg kinh phi cho nghién ctru thong qua du
an First “FIRST/2b2/VNF/01/2018.

tir x4c tom min dap Gmg chét lugng ng dung
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