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TOM TAT

V6 ba khia (Sesarma mederi) 1a san pham phuy cua ‘qua trinh san xudt mim ba khia, chira ham
luong khoang va protein cao, can dugc xir 1y thich hop dé thu nhén chitin tinh khiét. Nghién ctru nay
danh gia hiéu qua cua viéc sir dung acid clohydric (HCI) trong qua trinh khir khoang nham t6i wu hoa
quy trinh thu nhén chitin. Két qua cho thdy, diéu kién tdi wu dé loai bo khoang chat 1a sir dung dung
dich HCI 5% véi ty 1¢ nguyén li¢u/dung méi 1:30 (w/v), ¢ nhiét d6 60 °C trong 3 gid. Sau qua trinh khir
khoéng, mau duoc xur 1y tiép bang dung dich NaOH dé loai bo protein, thu dugc ché pham chitin co
ham luong khodang con lai du6i 1,0% va do tinh khiét khoang 97,66%. Chitin sau khi thu nhén dugc
phan tich bang cac phuong phap phd hong ngoai bién d6i Fourier (FTIR), nhidu xa tia X _(XRD) va hién
vi dién tur quét (SEM), cho thdy hiéu qua cao trong viéc loai bo khoang va protein. Két qua cling xac
nhan rang san pham thu nhan chu yéu ton tai dudi dang a-chitin. Nghién ciru nay khang dinh tiém ning
ctia phuong phép str dung dung méi truyén thong trong trich ly chitin tir vé ba khia, gép phan ning cao
gi4 tri ciia phé phdm thiy san va mo ra huéng (mg dung trong cac linh vuc cong nghiép va sinh hoc.

Tir khoa: Chitin, khtr khoang, HCI, vo ba khia.
1. GIOI THIEU

Ba khia (Sesarma mederi) 1a mot loai gidp x4c thuc ho Sesarmidae, phan bd cha yéu & cac khu
vuce rimg ngdp man thudc An Do Duong va Thai Binh Duong [1]. Tai Viét Nam, ba khia tap trung nhiéu
¢ cac tinh Nam B nhu Ca Mau, Bac Li€u, Tra Vinh va Kién Giang, sinh song chi yéu trong moi truong
nude 1o va nude man [2]. Hién chua c6 sb liéu thdng ké chinh thirc vé san lwong ba khia toan quoc. Tai
Ca Mau, loai nay tap trung nhidu & Ngoc Hién, Nam Can, Pam Doi, véi san lucmg hang ngan tan mo1
nam [3]. Théng ké cho thay ¢6 hon 400 ho dan, 1.200 lao dong tham gia ché bién ba khia mudi, chu yéu
tai Nam Can va Ngoc Hién [4]. Theo quy hoach, dén nam 2030, tinh du kién c6 khoang 1.000 co sd san
Xuét, cung cap trung binh 10 tn/nam [5].

Nho gia tri dinh dudng cao va huong vi dic trung, ba khia tré thanh nguyén liéu quan trong trong
4m thyc Tay Nam B9, gop phan tao nén ngudn lgi kinh te dang ké cho dia phuong [2]. V&i su phat trién
manh m& cua cac san pham ché bién tir ba khia nhu mam ba khia, mot luong 16n vo ba khia bi loai bo,
tao ra ngudn phu phdm chua duoc tan dung hiu qua va c6 nguy co gdy 6 nhiém moi trudng. Trong khi
do, vo cua loai giap xac nay chira chitin — mot polysaccharide c6 ing dung rong réi trong cong nghiép
thuc phdm, y duoc va cong nghé sinh hoc [6]. Tuy nhién, vé ba khia ngoai chitin con c6 nhiéu hop chat
nhu protein, lipid, canxi 1am cho qua trinh chiét tach chitin gap kho khin. Hién nay, chitin va dan xuét
cta no6 (chitosan) duoc san xuét chu yéu tir vo giap xac thong qua phuong phap xur ly héa hoc truyén
thong gom khir khoang bang acid va khir protein bang kiém.

Phuong phap hoa hoc truyén thong dugc lya chon trong nghién ctru nay vi uu diém loai bo khoéng
va protein hiéu qua, cho phép thu hdi chitin v&i d6 tinh khiét cao va ning suat tot. Mic du, phwong phap
nay cé thé tao ra luong chét thai can xu ly dang ké, nhung véi diéu ki¢n tdi uu, nd van 13 mét trong
nhitng phuong phép phd bién va kha thi nhat dé trich ly chitin tir phu phim thiy san [6]. Hién nay, tai
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Viét Nam, chua c6 nhiéu nghién ctru vé viée tmg dung phuong phap truyén théng nay dé thu nhan chitin
ttr vo ba khia. Do d6, nghién ctru nay dugc thyc hién nham xac dinh cac thong s6 cong ngh¢ cho qua
trinh trich ly chitin tir vo ba khia bang phuong phap hoéa hoc, dong thoi danh gia chat luong san pham
thong qua céc k¥ thuat phan tich hién dai nhu pho hong ngoai bién doi Fourier (FTIR), nhiéu xa tia X
(XRD) va kinh hién vi dién tir quét (SEM). Két qua nghién ctru s& cung cép dit liéu khoa hoc quan trong,
g6p phan ning cao gia tri ctia phé pham nganh ché bién ba khia va mé ra hudng tng dyung tiém ning
trong cac linh vuc cong nghiép, y dugc va bao vé moi truong.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vit liéu
2.1.1. Nguyén liéu

V6 ba khia duoc thu gom & vua ba khia Thanh Tén tai Ap Nam Chénh, xd Ngoc Chanh, huyén
Pam Doi, tinh Ca Mau. V6 ba khia duoc chira trong cac thiung da dé van chuyén vé phong thi nghiém.
Tai day, chiing duoc rira sach, 1am rao va sy dbi luu ¢ 50 °C trong 24 gio dén d6 am dat yéu cau. Sau
d6, vo ba khia di sy duoc nghién va riy qua ray c6 duong kinh 18 sang 0,3 mm. Phin qua ray dugc
dinh lugng, dong goi chan khong trong tai polyacrylate (PA) kho sach va bao quan ngan dong dé lam
nguyén lidu trong sudt qua trinh nghién ctru. Bt vo ba khia sau ray c6 do am 9,22+0,72%, ham lugng
protein 37,08+0,71% va ham lugng khoang 1a 41,09+1,02%.

2.1.2. Héa chat

Hydro peroxide (30%), acid hydrochloric (36,5%), sodium hydroxide (98%) va cac hoa chat khac
déu dat yéu cau hoa chit dung trong phan tich.

2.2. Phuong phap nghién ctru
2.2.1. Qud trinh thu nhén chitin tir vo ba khia bang phwong phdp héa hoc

Nghién ciru nay tap trung khao sat anh huong ciia cac thong sb trong qua trinh khir khoang, bao
gdém ndng do acid clohydric (HCI), ty 1& nguyén liéu/dung méi, nhiét do va thoi gian xur 1y. Trong khi
d6, cac diéu kién cho qua trinh khir protein va khir mau duoc c¢b dinh theo nghién ciru ctia Pandharipande
va Bhagat [7]. Quy trinh thyc hién nhu sau: 20 gram bt vo ba khia dugc can chinh xac va tron vai dung
dich HCl theo céc diéu kién khao sat. Hon hop dugc lac trong bé 6n nhiét & tbe do 150 vong/phut. Sau
qua trinh khr khoang, mau dugc loc, rira bang nudc cat dén pH trung tinh va thu lay ba. Giai doan tiép
theo, ba duoc xir Iy bang dung dich NaOH 5% vdi ty 16 nguyén liéu/dung méi 1:10, & 60 °C trong 60
phut dé loai bo protein [7]. Sau d6, mau dugc loc, rira dén trung tinh va tiép tuc khir mau bang H:0:
10% trong 90 phut & 60 °C [7]. Sau qu4 trinh khtr mau, mau dwoc loc, rira va siy ¢ 70 °C trong 3 gio
dé thu nhan bot chitin [7]. San pham cudi cing dwoc danh gia theo cac chi tiéu gdbm ham lugng khoang
va protein con lai, 6 tinh khiét va hiéu suat thu hoi chitin.

Thi nghiém dugc thiét ké theo phuong phap mot yéu t6 hoan toan ngau nhién. Trudc tién, khao
sat nong d0 HCI duoc thyc hién véi cac mirc 1%, 3%, 5%, 7%, 9% va 11%, c6 dinh ty 1€ nguyén
liéu/dung méi 1:10, nhiét d6 60 °C trong 2 gio. Tiép theo, ty 1& nguyén li¢u/dung dich HCl duoc khao
sat 6 cac mire 1:10, 1:20, 1:30, 1:40 va 1:50 (khoi lugng/thé tich), trong khi gitr nguyén nong d6 HCI,
nhiét 0 60 °C va thoi gian xu ly 2’ gio. Anh hu(’mg cua nhiét’dé duoc xem xét voi cac muac 50, 60, 70,
80 va 90 °C, trong khi cac thong s6 con lai dugc co dinh. Cudi cung, thoi gian xur Iy duge khao sat voi
cac muc 1, 2, 3,4 va 5 gio, gitt nguyén nong do HCI, ty 1€ nguyén li¢u/dung mdi va nhiét 4o xu ly.
2.2.2. Danh gid chdt luong cuia chitin

D6 4m duoc xac dinh bang cac siy mau dén khdi luong khong d6i ¢ 135°C [8]. Ham lugng chit
kho cua mau 1a ti 1¢ khoi luong cia mau sau va truge khi sdy. Ham luong tro duoc xac dinh bang cach
nung 6 nhiét dg 600°C [9]. Ham lugng tro dugc danh gia thong qua so sanh khoi lugng tro con lai trong
coc so vai khoi lugng mau ban dau. Ham lugng protein con sot lai trong mau dugc xac dinh bang
phuong phéap Bradford [10]. Hi¢u suat thu hoi va d¢ tinh khiét cua chitin dugc tinh toan theo cong thirc
(1) va (2) dya trén mo ta ciia Morgan va cong sy [11] va Feng va cong sy [12].

Hiéu suét thu hdi chitin (%) = Chitin khé sau xir 1y (g) x 100/Nguyén liéu (g) (1)

D6 tinh khiét chitin (%) = 100 — ham luong tro (%) — ham luong protein (%) (2)
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2.2.3. Hinh thai hoc dién tw quét (SEM)

Cau triic hinh thai b& mat cta chitin dugc xac dinh bang kinh hién vi dién tir quét (SEM) (Quanta
650 — FEG, FEL USA). Mau vo bot ba khia nguyén liéu, mau chitin thu nhan duoc, mau chitin vé tom
thuong mai da dugc sy kho, ma mot 16p platinum (Pt). Hinh anh dugc chup véi dién thé 5kV véi do
phong dai 10.000 lan.

2.2.4. Phé hong ngoai Fourier (FTIR)

Pho hdng ngoai bién doi Fourier (FTIR) cua mau duoc ghi nhan béqg thiét bi Nicolet 6700
(Thermo Fisher Scientific, USA) Dir liéu pho dugc thu thap trong vang s6 song tir 4000 dén 400
cm™ voi do phéan giai 4 cm™ va mdi phép do dugc thyuc hién thong qua 32 lan quét lién tiép. Két qua
pho thu duoc dugc st dung dé danh gia cac nhom chire dic trung va su bién ddi cu triic phén tir cua
mau. Mirc d6 deacetyl hoa DA ciia chitin dugc xac dinh dya trén két qua phd FTIR theo mo ta ciia
Zhang va cong su [13].

DA (%) = A]655/A3450X1 15% (3)

Trong d6, Aiess va Asaso lan luot 1a mirc 6 hap thu & sé song 1650 cm™ va 3450 cm'.

2.2.5. Nhiéu xa tia X

Nhiéu xa tia X (XRD) dugc thyc hién trén thiét bi D8 Advance, Bruker, Billerica, MA, My. Dit
liéu duogc thu thap vdi toc do quét 1°/phut tai goe quét 5 — 40°. Chi so két tinh (Crl) dugc danh gia dya
vao cong thirc (4) dya trén nghién ctru ciia Mohan va cdng sy [14] va Saravana va cdng su [15].

Crl (%) = [Lio — Lam]x100/119 (4)

Trong d6, cuong d6 cuc dai cta vong tinh thé tai 20° dwoc ki hiéu 1a I, trong khi d6 cuong do
cuc tai tai vung vo dinh hinh tai 16° duoc ki hiéu 1a Lm.

2.2.6. Phirong phap xir Iy s6 liéu

Ba lan lap dl}’QC thuc hién cho mdi diéu kién thi nghiém nham dam bao do tiq cdy cua Kkét qua.
Cac s0 li¢u dugc tong hop va trinh bay dudi dang gia tri trung binh cing d6 1éch chuan. Viéc phén tich
thong ké dugc thuc hién trén Minitab Statisticgl 19.0, st dung ANOVA mét yéu to dé déph gia anh
hudng cua cac nghiém thirc va phép thir LSD d€ phén biét cac trung binh tai ngudng xac suat p < 0,05.

3. KET QUA VA BAN LUAN

3.1. Khéo sat qua trinh khir khoing v6 ba khia thu nhén chitin
3.1.1. Anh hwéng ciia nong @é HCI

Két qua nghién ctru cho thay hiéu suét thu hdi chitin dao dong tir 15,27% dén 63,73%, trong d6
hiéu suét thu hdi cao nhét dat duoc & ndng dd HCI 1% (63,73%) (Bang 1). Tuy nhién, hiéu suét thu hdi
khong phai 1a yéu t6 quan trong nhat trong qua trinh tinh sach chitin, ma ham luong tro va protein con
lai mai 1a chi s6 quyét dinh d6 tinh khiét cua san phim thu nhén [16]. Vi vay, nghién ciru nay uu tién
Iwa chon ndng d6 HCI duya trén kha ning loai b khoang va protein hon 1a hiéu suét thu hoi.

Béng 1. Anh hudng ctia ndng d6 HCI 1én hiéu suat thu hdi chitin, tro, protein, d6 tinh khiét
trong qua trinh thu nhan chitin tir vo ba khia

h;\ld(r)gfh(lic?r{acm(?&) H“?:hsiltli"r‘f (t% hoi Tro (%) Protein (%) Po tinh khiét (%)

1 58,7324+ 0,73 35,388 +0,82 20,432+ 0,09 45,19+ 0,73

3 31,96 + 0,84 24,890 + 0,68 17,68° +0,88 57,42b + 1,48

5 15,27+ 0,10 1,32+ 0,04 3,56+ 0,06 95,132+ 0,04

7 15,38+ 0,23 1,37¢ +£0,04 3,52+ 0,05 95,112 +0,09

9 15,48+ 0,09 1,33+ 0,06 3,48+ 0,08 95,192+ 0,04
Cdc chit cdi b © trong ciing mét ¢t khdc nhau thé hién sw khdc biét c6 y nghia giita cdc mire nghiém thire voi
p<0,05.
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Bang 1 cho thdy khi ndng d6 HCI tang tir 1% 1én 5%, hiéu qua khir khoang va khir protein ciing
tang dang ké. Tuy nhién, khi nong d¢ tiép tuc tang trén 5%, su cai thién nay khong con y nghia thong
ké (p>0,05). Piéu nay c6 thé giai thich boi dic diém thanh phan khoang trong vo ba khia, vén chtra ham
luong cao canxi carbonate (41,09+1,23%) [17]. Khi tac dong v6i HCIL, canxi carbonate bi hoa tan va
loai bo khoi nguyén liéu, gitp giam ham lugng tro. Dong thoi, qué trinh khir khoang ciing tao diéu kién
dé protein trong nguyén li¢u hoa tan vao moi truong chiét, dan dén sy suy giam ham lugng protein con
lai trong chitin tho. Tai néng d6 HC1 5%, san phém chitin thu dugc ¢6 ham lugng tro 1,32+0,04%, ham
lugng protein 3,56£0,06% va do tinh khiét dat 95,13+0,04%. Khi ting ndng do HCI 1én 7% va 9%, do
tinh khiét chitin khong ting thém dang ké, diéu nay phu hop véi quy luat da dugc Shagsi va cong su
quan sat trong nghién ctru trén nguyén liéu Omani Portunidae segnis [18]. Nhu vay, viéc sit dung HCl
& ndng d6 5% 1a tdi uu dé thu nhan chitin c6 do tinh khiét cao tir vo ba khia ma khong gay lang phi hoa
chat hay lam giam hiéu suét thu hoi khong can thiét.

3.1.2. Anh huwong cua ti I¢ nguyén liéu/dung dich HCI

Két qua nghién ctru cho thay ti 1é nguyén liéu/dung dich HCI ¢6 anh huong dang ké dén hiéu qua
khtr khoang va d¢ tinh khiét cua chitin thu nhén tir vé ba khia. Khi ti 18 nay tang tur 1:10 1én 1:30, d6
tinh khiét cua chitin ting tir 95,09% lén 97,57%, trong khi hi¢u suat thu hdi giam tir 15,29% xudng
14,27% (Bang 2). Piéu nay c6 thé dugc giai thich bai co ché khuéch tan va chuyén khéi trong dung
dich. Khi ting lugng dung mdi, qua trinh hoa tan khoéng va protein dién ra manh hon, gitip loai bo cac
tap chat hi¢u qua hon, dan dén do tinh khiét chitin cao hon [19]. Tuy nhién, khi tiép tuc tang ti 1& nguyén
lidu/dung méi tir 1:30 18n 1:50, d6 tinh khiét cua chitin khong cai thién dang ké (p > 0,05). Diéu nay c6
thé 1a do su bio hoa ciia qua trinh khuéch tan, khi cac thanh phan khoang va protein da dat ngudng hoa
tan tdi da, viéc bd sung thém dung moi khong lam tang hiéu qua loai bo tap chét. Do d0, ti 1& 1:30 duoc
xac dinh 1a t6i wu, vi tai muc nay, chitin thu dugc cé do tinh khiét cao (97,57+0,05%), ham luong tro
va protein con lai thap (0,96£0,03% va 1,47+0,02%), trong khi van d¢am bao hiéu suat thu hdi hop 1y
(14,27£0,04%). Két qua nay pht hop véi nghién ctru ctia Pohling va cong sy, khi nhém téc gia nhan
thdy qua trinh khir khoang v6 tdm Pandalus borealis dat hiéu qua cao nhat & lan khir khoang thr hai
Vi ti 18 thé tich acid citric gip 8 lan thé tich chuan. Khi tiép tuc ting luong acid citric, ham luong
khoéng trong nguyén liéu khong thay ddi dang ké, cho thiy sy bdo hoa ciia qué trinh hoa tan khoéng
[20]. Tuong ty, nghién ciru trén vo tom hdng Solenocera melantho ciing ghi nhan rang kha nang khur
khoéng tang khi ti 16 dung dich HCI so v&i nguyén liéu dugc ting 1én, nhung vuot qua mot mirc nhat
dinh, hiéu qua loai bo khoang khong con cai thién [21].

Bdng 2. Anh huéng cia ti 18 nguyén lidu/dung dich HCI 1én hiéu suét thu hdi chitin, tro, protein,
d6 tinh khiét trong qua trinh thu nhéan chitin tir v ba khia

Héu%llfng%‘ilcy}frl‘{ - H‘%‘ﬁf (t;)”) hoi Tro (%) Protein (%) P9 tinh khiét (%)
1:10 15,29+ 0,08 1,36*+ 0,04 3,55+ 0,04 95,09+ 0,07
1:20 14,97° + 0,07 1,07+ 0,05 2,09° + 0,01 96,84 + 0,04
1:30 14,27°+ 0,04 0,96°+ 0,03 1,47¢+ 0,02 97,57 £ 0,05
1:40 14,25+ 0,07 0,93° +£0,03 1,43¢£ 0,02 97,64* £ 0,04
1:50 14,29+ 0,04 0,96°+ 0,05 1,44°£ 0,02 97,60*+ 0,04

Cic chif cdi b © trong cimg mét cot khéc nhau thé hién su khdc biét cé ¥ nghia giita cdc mirc nghiém thirc véi

p<0,05.

3.1.3. Anh huong ciia nhiét @ va thoi gian xit Iy

Két qua nghién ctru cho thiy nhiét d6 va thoi gian xtr Iy ¢6 anh hudng dang ké dén hiéu suat thu
hoi va do tinh khiét ctia chitin chiét xuat tir vo ba khia. Khi nhiét do ting tir 50 °C 1én 90 °C, do tinh
khiét cua chitin ting tir 95,74% 1én 97,65%, trong khi hi¢u suat thu hdi giam tir 15,61% xubng 14,17%
(Bang 3). Tuong tu, khi thoi gian xir Iy tang tir 1 gio 1én 5 gio, do tinh khiét tang tir 96,12% 1én 97,71%,
dong thoi hiéu suat thu hoi giam tir 15,89% xudng 14,14% (Bang 4). Su gia tang nhiét d¢ va thoi gian
xir Iy gitip nang cao hidu qua loai bo khoang va protein nho ting cudng qua trinh khuéch tan va chuyén
khdi. Cu thé, nhiét d6 cao thiic day qua trinh hoa tan cac thanh phan khong mong muén vao dung moéi,
trong khi thoi gian xir Iy dai hon tao diéu kién cho su tiép xtc giita nguyén liéu va dung moéi dién ra
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hiéu qua hon [13]. Diéu nay dan dén giam ham lugng tro va protein con lai trong chitin, ddng nghia véi
viéc ting d6 tinh khiét cia san pham. Tuy nhién, khi nhiét ¢ vuot qua 60 °C va thoi gian xir y kéo dai
hon 3 gio, d¢ tinh khiét cta chitin khong tang dang ké (p > 0,05), trong khi hiéu suat thu hdi tiép tuc
giam. Nguyén nhan c6 thé do sy ¢t mach polymer chitin dudi tac dong ctia nhiét do cao va thoi gian
dai, 1am giam trong lugng phan tir va dan dén that thoat san pham [22]. Hién tuong nay ciing duoc ghi
nhan trong nghién ctru cia Nguyén Cong Minh va cong su khi khdo sat qué trinh khir khoang vé tom,
cho thiy nhiét d6 cao va thoi gian xir 1y kéo dai khong mang lai hiéu qua loai bo khoang cao hon ma
con anh huong tiéu cyc dén hiéu suat thu hoi [23].

Duya trén cac két qua thuc nghiém, nhiét do va thoi gian toi wu dé thu nhéan chitin tir vo ba khia
duge xac dinh 1 60 °C trong 3 gio. O diéu kién nay, chitin dat d6 tinh khiét cao (97,66+0,01%), véi
ham lugng tro va protein thap lan lugt dat 0,93+0,04% va 1,410,02%, dong thoi duy tri hi¢u suat thu
hdi hop 1y (14,22+0,02%).

Bdng 3. Anh huéng ctia nhiét 6 xur 1y 1én hiéu sut thu hdi chitin, tro, protein, d6 tinh khiét
trong qua trinh thu nhan chitin tir vd ba khia

Nhiét d6 xir Iy (°C) | Hiéu suat thu hdi chitin (%) Tro (%) Protein (%) D6 tinh khiét (%)
50 15,612+ 0,06 1,142+ 0,04 3,12+ 0,03 95,74+ 0,07
60 14,31° + 0,03 0,96° = 0,03 1,47° + 0,02 97,57°+ 0,05
70 14,35+ 0,10 0,93%+ 0,03 1,44+ 0,01 97,63%+ 0,02
80 14,28°+ 0,08 0,92° + 0,04 1,43%+ 0,03 97,66 + 0,07
90 14,17°+ 0,29 0,93+ 0,06 1,43%+ 0,01 97,65+ 0,06
Cdc chif cdi ® < trong ciing mot ¢gt khdc nhau thé hién sw khdc biét c6 y nghia giita cdc mike nghiém thire voi
p<0,05.

Bdng 4. Anh huéng ctia thoi gian xi 1y 1én hidu suét thu hdi chitin, tro, protein, dé tinh khiét
trong qua trinh thu nhéan chitin tir vd ba khia

Thoi gian xir 1y (gid) | Hiéu suat thu hdi chitin (%) Tro (%) Protein (%) D6 tinh khiét (%)

1 15,892+ 0,03 1,302+ 0,06 2,572+ 0,01 96,12¢+ 0,05

2 14,30° £ 0,02 0,96° + 0,02 1,46 + 0,02 97,58" + 0,02

3 14,22¢+ 0,02 0,93>+£0,04 | 1,41°£0,02 97,66° + 0,01

4 14,18°+ 0,03 0,90+ 0,04 1,40°+ 0,01 97,70° + 0,05

5 14,14°+ 0,04 0,89°+ 0,04 1,40¢+ 0,01 97,71¢+ 0,03
Cdc chit cdi b € trong ciing mét cgt khac nhau thé hién sw khdc biét c6 ¥ nghia gifta cde mire nghiém thirc véi
p<0,05.

3.2. Panh gia chét lwgng ciia bt chitin tao thanh
3.2.1. Thanh phan héa hoc

Phan tich thanh phan héa hoc cho thiy qua trinh xir Iy d3 gitp loai bo hiéu qua khoang va protein
trong bot vo ba khia, tao ra chitin c6 do tinh khiét cao. Cu thé, ham luong tro trong nguyén liéu ban dau
1a 41,09+1,02%, nhung sau khi xir Iy bang HCI, gia tri nay giam xudng con 0,93+0,04%, ching minh
qué trinh khtr khoang da dién ra triét dé. Két qua nay phu hop véi phd FTIR (Hinh 1), cho thiy su bién
mét cua cac dinh hép thu déc trung cia mudi khoang, dac biét 1a CaCO:s.

Bén canh do, ham lugng protein trong bt vo ba khia ban dau 1a 37,08+0,71%, nhung sau khi xtr
Iy bang HCI1 két hop véi NaOH, chi con 1,41+0,02%. Diéu nay cho thiy qua trinh khtr protein da hiéu
qua, gitip loai bo gan nhu hoan toan protein con sét lai trong nguyén liéu. Do tinh khiét cua chitin sau
xir Iy dat 97,77+0,03%, véi d6 am on dinh & mirc 5,07+0,02%, cho thay san pham thu duoc c6 chét
lugng cao va phil hop véi tiéu chuan chitin thuong mai.
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3.2.2. Cdu tric cua chitin

Dé danh gia cau tric cua chitin thu duoc, mau dugc phén tich bang cac phuong phap phé hong
ngoai bién d6i Fourier (FTIR) nhiéu xa tia X (XRD) va h1en vi dién tr quét (SEM). Trong so dd, dinh
hép thy & budc song 873 cm! ¢ trong nguyén liéu thd gan nhu bién mat hoan toan trong chitin ba khia
duoc chiét xuat. Su giam cuong do cuc dai trong chitin dugc chiét xuét nay la két qué cuia viéc loai bo
mot phan mudi khoang, dic biét 1a CaCOs trong vo ba khia, phit hop véi két qua cua Sun va cong su
[19] va Bradic va cong su [24]. Hon nita, chitin con ¢6 hai dinh & 1658 va 1625 cm™, bit ngudn tir cac
dao dong kéo gidn C=0- (amid I). Néu trong phan tir B-chitin chi c6 mot dinh dao dong xung quanh
1650 cm™ thi day 1a cdc dai phan biét cua a-chitin [16]. Ngoai ra, dao dong kéo dai cua nhém C-N va
C-H lién két véi cac dinh hap thu Ian lugt & 1559 cm™ va 1314 cm™! va duoc x4c dinh 1a amid 11 va III
[16]. Ngoai ra, hai dinh hdp thu & 3109cm™ va 3448cm’, lién quan dén su kéo dai cua cac nhém N-H
va OH, tuong tmg, ciing dwoc quan sat thay trong mau chitin c¢6 ngudn gdc tir vo tom [25].

(€3]

(O]

Do truyén qua (%)

400 800 1200 1600 2000 2400 2800 3200 3600 4000
S6 song (cm-1)

Hinh 1. Phd FTIR ctia mau bot vo ba khia (1) va bot chitin dugc thu nhan (2)

Pé danh gia do két tinh cua chitin thu nhan, cac mau bdt chitin sau xu Iy va bot vé ba khia nguyén
lidu duogc phan tich bang nhidu xa tia X (XRD), két qua dugc thé hién trong Hinh 2. Phd XRD cua bot
v6 ba khia nguyén liéu cho thiy mot dinh nhiéu xa rd nét tai khoang 29,50°, day la ddc trung cta canxi
cacbonat (CaCOs) [23]. Tuy nhién, sau qua trinh xir Iy khir khoang, dinh nay da hoan toan bién mét trén
ph6 XRD cua bot chitin, chimg minh rang phan 16n khoéng chat trong vo ba khia da dugc loai bo hiéu
qua. Ngoai ra, chitin thu nhan c6 cac dinh nhiéu xa dic trung tai 9,02°, 12,53°, 18,97°, 25,98°, 31,73°,
34,49°, 38,91°, 43,51°, 50,92°, 72,55° va 75,58°. Trong d9, hai dinh chinh tai 9,02° va 18,97° 1a dic
trung ctia cdu triic a-chitin, pht hop véi cac nghién ctru trude d6 [13]. Sy xudt hién cta nhimg dinh
nhiéu xa nho6 khac phan anh sy sap xép tinh thé cua chitin va xac nhan rang chitin thu nhan ¢ cau trac
on dinh. Vi tri va cuong do cia cac dinh nay tuong ddng véi chitin chiét xuét tir cac loai giap xac khac
nhu Litopenaeus vannamei va Penaeus monodon [13], chimg minh ring phuong phap xur ly da khong
lam thay ddi dang ké cdu truc tinh thé ty nhién cua chitin.

Intensity (counts)

2 theta (degree)
Hinh 2. Nhiéu xa tia X cia mau bot vo ba khia (1) va bot chitin duge thu nhéan (2)
Chi s6 két tinh (Crl) cta cac mau duoc xac dinh béng phuong phap Segal nhiam dinh luong mirc
d6 sap x&p trat ty ciia cac chudi polymer chitin. Két qua nghién ctru cho thay, chi s6 Crl cua bot chitin

sau x}'r Iy dat 69,50%, cao hon dang ké so véi 66,90% cua bot vo ba khia nguyén liéu. Su gia tang nay
c6 thé dugc ly giai boi qua trinh khir khoang va khir protein hiéu qua, giap cac chuoi polymer chitin tai
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t6 chire thanh ciu triic tinh thé c6 do trat ty cao hon. }(ét qua nay phu hop voi cac nghién ciu [13, 16,
26], trong d6 ghi nhan rang khi loai bo tap chat, d6 két tinh cuia chitin tang 1én dang ké.

Nhu vay, qua trinh xtr ly khong chi gitp loai bo triét dé khoang chat va protein ma con gop phan
cai thién do két tinh cta chitin thu nhan. bay la mot loi thé quan trong, vi do két tinh cao gitp cai thién
tinh chat co hoc, d6 bén nhiét va mo rong tiém ning tmg dung cua chitin trong nhiéu linh vyc nhu y
sinh, cong nghé thuc pham va vat ligu sinh hoc.

Hinh 3. Anh kinh hién vi dién tir quét SEM ciia (A) bot vo ba khia nguyén liéu, (B) bot chitin thu dugc

Hinh thai bé mat cia bot vo ba khia nguyén liéu va chitin thu dugc sau qué trinh xr 1y duoc phan
tich bang kinh hién vi dién tir quét (SEM) nham danh gia hiéu qua cta qua trinh khir khoang va khu
protein. Hinh anh SEM (Hinh 3A) cho thay bé mit bot vo ba khia nguyén liéu c6 cau triic nham, khong
x6p, phan anh sy hién dién ctia céc tap chét vo co nhu mudi khoang ciing nhu protein bam dinh trén bé
mat. Nguoc lai, hinh anh SEM cuia chitin sau xir Iy (Hinh 3B) cho thay su hinh thanh c4u trac x6p véi
bé mat nhin hon, ching to qua trinh khir khoang va khtr protein da dién ra hiéu qua, loai bo dang ké cac
thanh phan khong mong muén. Viéc hinh thanh cac 16 nho trén bé mit chitin sau xtr 1y c6 thé 1a do su
hoa tan cia mudi ’khoang trong dung dich HCI va sy phén huy cua protein dudi tac dong cua qué trinh
xtt Iy hoa hoc. Két qua nay phu hop voi cac nghién ctru trude day [27], cho thdy sy thay ddi hinh thai
bé mat 12 mot chi sb quan trong vé murc do tinh sach cua chitin. Ngoai ra, mirc do deacetyl hoa cua
chitin thu nhéan dat trén 90%, cho thay cAu trac polymer da dugc xtt Iy hiéu qua, tao diéu kién thuan loi
cho cac tng dung trong cong nghiép va y sinh.

4. KET LUAN

Nghién ciru nay da t6i uu hoa quy trinh khir khoang vo ba khia dé thu nhan chitin ¢6 d¢ tinh khiét
cao. Cac thong s6 anh huong dén qua trinh khir khoang, bao gdm nong d6 HCI, ti 1¢ nguyén liéu/dung
dich, nhiét 40, va thoi gian xir Iy, da dwoc khao sat nham xac dinh diéu kién phu hop. Két qua thuc
nghiém cho théy, khi st dung HCI 5%, ti I¢ nguyén li¢u/dung dich 1:30 (w/v), nhiét 46 60°C, va thoi
gian xur Iy 3 gio, chitin thu nhan c¢6 ham lugng tro 0,93%, ham lugng protein 1,41%, d6 tinh khiét dat
97,66%, v6i hiéu suat thu hdi 14,22%. Phan tich phd hong ngoai bién d6i Fourier (FTIR) x4c nhén qua
trinh khir khodng va khir protein dién ra hiéu qua, loai bé dang ké tap chit vo co va protein, qua d6 dam
bao chét lwong chitin cao. Hinh anh kinh hién vi dién tr quét (SEM) cho thdy cu triic bé mit chitin tré
nén x6p hon sau xir 1y, minh chimg cho hiéu qua cta qué trinh khir khoang va khu protein trong viéc
cai thién dic tinh vat Iy cia chitin. Két qua nghién ciru nay khong chi cung cép quy trinh hiéu qua dé
thu nhén chitin tu Vo ba khia, ma con mé ra tiém nang tmg dung trong cong nghiép ché bién sinh hoc.
Trong tuong lai, can c6 thém nghién ciru dé cai thién hiéu suét thu hoi va m& rong ung dung cuia chitin
trong cac linh vuc khac nhau.

Loi cam on: Nghién ctru nay do Truong Dai hoc Cong Thuong Thanh phd HO Chi Minh bao trg va cip
kinh phi theo Hop dong s6 103/HD-DCT ngay 15 thang 8 nam 2023.
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ABSTRACT

EXTRACTION OF CHITIN FROM Sesarma mederi SHELLS
USING CHEMICAL TREATMENT

Tran Chi Hai'", Vo Thi Diem Quyen', Dinh Quoc Tuan', Mai Tien Hung!,
Pham Ngoc Tram', Ho Nhu Truc!, Phan Van Man?
"Faculty of Food Science and Technology,
Ho Chi Minh City University of Industry and Trade, Vietnam
’Faculty of Tourism, Ba Ria-Vung Tau College of Technology, Vietnam
*Email: haitc@huit.edu.vn

The shell of Sesarma mederi, a byproduct of fermented crab (mam ba khia) production, is rich in
minerals and proteins, requiring proper processing to obtain high-purity chitin. This study examines the
effectiveness of hydrochloric acid (HCI) in the demineralization step of chitin extraction. The results
show that optimal mineral removal is achieved using a 5% HCI solution with a material-to-solvent ratio
of 1:30 (w/v), at 60°C for 3 hours. After demineralization, the sample underwent NaOH treatment to
remove residual proteins, yielding chitin with a mineral content below 1.0% and a purity of
approximately 97.66%. Structural analysis using Fourier-transform infrared spectroscopy (FTIR), X-
ray diffraction (XRD), and scanning electron microscopy (SEM) confirmed the efficient removal of
minerals and proteins. The extracted chitin was identified as predominantly a-chitin. This study
highlights the potential of conventional chemical processing for chitin recovery from Sesarma mederi
shells, offering a sustainable approach to utilizing seafood byproducts and expanding their applications

in industrial and biotechnological fields.
Keywords: Chitin, demineralization, HCI, Sesarma mederi shells.
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