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TOM TAT

Trong céng trinh naya nghién ¢u chi tét dong hoc cia qua trinh clék rat (hoa tan)
protein khi tach clt chitin tr vé tdm king phrong phapdién hoa. Cac & qua thi nghém cho
thiy phén lon protein trong & tdm dugc chiét rat trong khoang catod trongnl dién phan ti
nhat; ham Lrong protein trong khoang catathg lién tic trong qua trinfdién phan, it ph thuoc
vao rong do chit dién li NaCl va t Ié tuyén tinh i lwong nguyén Bu vo tdm sr dung chodién
phan. Hn nira, hamrgng protein trong khoang catod cang Ién khéng 1,5 in khidun céch
thily dung dch catolite cling &i vo tdm o 85 + 5°C 30 trong phat sau énlan dién phan. Tr cac
két qua nghién &u nhin dugc da dua radwoc mdt quy trinhdon gian chiét rat va thu nan ché
pham protein trong qué trinkis xuat chitin tr vo tdmdé phuc wu cho cac mc dich dinh drdng
kh&c nhau.

Tir khoa dién phan, khoang catod/anod, durighdcatolite/anolite, c¢h dién li, ngudn phu pham
vo tém, chitin, protein.

1. MO PAU

Hién nay ct bién tdmdodng knh xuit khiu 1a ndt trong nlitng nganh kinh& mii nhon,
tao ra nhéu céngan viéc lam va mangal nhiéu ngai té chodat nuéc. Hang @m nganh cong
nghiép nay thi ra mjt lugng phu pham vo dau tém vé cungdn [1]. Vé phin minh ngon phy
pham nay hi 1a nguyén lu quy, ét giau protein c6 giaidinh drdng cao va cha chitin — nét
polymer sinh hc cling Wi dan xuit quan tong nHit caa n6 la chitosada duoc coi & ntiing
polymer drgc phim (2,3, 4,5, 6]. Nu c6 cac cong n@rnhe bién thich kyp, tr ngwdn phu pham
nay € tao radugc nhidu $in prim c6 gia tr gia &ing cao gm chitin, chitosan va cacid xuat
cua chingié sir dung trong nhdu linh wc khéac nhau [7, 8, 9, 10, 11].

Céc coéng nghché bién vo tdm trong n xuit chitin hién nays nuéc ta ding nhr
trén thé giéi [12, 13, 14, 15]déu khong cho phép thudhprotein — ndt trong céc thanh
phan chinh @a w tém. Trong thi gian @n day chung toida nghién éu ung dJng thanh cong
mot cong ngk moi khong sr dung hoa cht, rat than thén mai teong dé tach chét chitin tir vo
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d?}u tém [16]. Ngoai chitin ra, cdng ngmgi nay con cho phép thwbhprotein cé trong & tdm
dé phuc vu cho cac mc dich dinh drdng khac nhau. Trong cong trinh naytenh bay céac §
qua tach chét va thu i protein trong qua trinhas xuit chitin tir vo tdm king céng ngh mai
nay.

2. NGUYEN LIEU VA PHUONG PHAP

2.1. Nguyén Igu

V6 tdm duoc nra sich thit va phi kho (goi tit 14 vé tdm khd, vo dau tébm troi hoic déng
lanh.

2.2. Phrong phap nghién a@éu

Chitin duoc tach chit tir vo tdm khd, troi haic déng knh king phrong phapdién hoéa trén
thiét bi dién phan mé hinh nhdd mé & trugc day [16]. Qua trinhtién phandugc thyc hign &
cac rong do NaCl tir 0,5dén 5 %, mit do dong ndt chiéu 1a 400 A/mi trong thoi gian tr 1,5 @i
v6i vo tdm kho)dén 2 giv (d6i véi vo dau tdm troi hodc déng khnh) & nhiét do phong.

Quy trinhdién phan tach cht chitin dugc tién hanh nir sau:Pau tién nguyén &u duoc xir
Ii trong khoang catodé loai protein, saw6 duoc xir Ii trong khoang anodé loai khoang vady
mau. Mbi chu trinh tach clit chitin gom 2 Kn dién phan lién tip (OP1 vabP2), nguyén §u
chira chitindugc loai protein 2 &n trong khoang catod, salé dugc loai khoang vady mau 2
lan trong khoang anod. Sawnian dién phan ban thanh pim dwoc tach kiéi dung dch dién
cuc, ton v6i dung dch NaCl ndi, roi dua ti lai khoangdién arc twrong tng cho &n dién phan
tiép theo. Riéng ban thanh h trong khoang catod sau khitkhicdién phan contugc xir li
nhiét (dun cach thy & 85 + 5°C trong 30 phut). Trong qua tridién phan ru cac dung ith
dién arc dugc ly dinh ki 5-10 phut 14n dé do pH va xaalinh hamrong protein.

Gia ti pH dugc do trén maydo pH HI 2211 pH/ORP Meterua hang Hanna. tong
protein condi trong dung éch sau khi thu éi dugc duoc xéacdinh king tia Wi TCA, saudo li
tam thu @n protein 6i hoa tan trong dungich NaOH 1 N. Proteiduoc do bang phrong phap
guang pb.

2.3. Hoa cat
NaCl, NaOH va @a Trung Qdc, trichloroacetic acid (TCA)i@ hang Sigma.

3. KET QUA VA THAO LUAN

Nhu ching ta it ring tit ca cac plvong phap tach chi chitin tir vo tdmdéu gom 2 cong
doan chinh 1a lai protein king xut trong cac plong phap héa dt (chiét rat, hoa tan) hic
enzyme (thy phan) va lai (hoa tan) khoangimg acid. Trong plong phapdién héa qué trinh
loai protein xay ra trong khoang catod, comidkhoang — trong khoang anod. \VAywthéng $
quan tpng nhit caa quy trinhdién hoa tach clét chitin cin phii khao sat la gia irpH trong cac
khoangdién axc.

3.1. Két qua khéo sét ar bién déi gia tri pH trong cac khoangdién cuc trong qua trinh di¢n
phan tach chét chitin
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Mot trong cac B qua quan tong nhit cia qué trinhdién phan dungigh cac cht dién li 1a
bién ddi gia tri pH trong cac khoandjén arc, két qua la catolite (dung dch trong khoang catod)
tré nén coé tinh Km vaanolite (dung dch trong khoang anod) — c6 tinh acid, cho nén ctufing
thé thay tré dugc xat va acid @ loai bo protein va cac ¢ khoang, tonging.

Trong thét bi dién phan do chang toi it ké [16], phan tng méi tdng trong khoang
catod c6 th dat gia ti pH 12,77 va trong khoang anodat gia ti pH 1,31 sau 2 gidién phan.
CO6 tht dan cac $ liéu saudé so sanh: pHim dung dch KOH bao hoa la 12,3 vai@ dung dch
H,SO, dam dic la 0,3 [15], trong khi trong cac pbing phap hdadt tach chit chitin tir vo dau
tdbm cac dung i¢h NaOH va HCl Aingdd 1 — 2 N throng duoc sr dung dé loai protein va lai
khoang [5, 13, 14]ubng ng. Piéu nay cé ngita 1a sau 2 @idién phan dungigh NaCl 0,5 -5 %
trong khoang catoda tr thanh c6 tinh c6 tinh &in rit manh, thay té dugc cho dung ith

NaOH trong lai protein, con dungidh trong khoang anod — cé tinh acidr, thay t# cho
HCI trong lai khoang.

3.2. Két qua khao sat ham treng protein chiét rit dwec tir vé dau tdm trong cac khoang
dién cuc trong qua trinh dién phan

Két qua nghién éu sy bo cho thiy proteinduoc chiét rat chi yéu trong khoang catod (hinh 1).
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Hinh 1 Biéu db biéu thi ham lrong protein tach cBt dugc tir vo tdm trong cac khoandjén arc sau khi

két thacbP1 iéu kién dién phan: Bngdo NaCl la 1 va 4%, i giandién phan la 90 va 120 phdbi

véi vo tdbm khé vatoi, tuonging) (A), va hamuong protein trong dungich catolite tegc va sau khi
xu I nhié¢t dung dch catolite cting ¢ ban thanh pém tir vo tdm troi ¢ 85°C trong 30 phut (B).
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Hinh 2.Dong thai chét rt protein i vo tom bsi dung dch catolite trong 2ih di¢n phan lién tip aia
mot chu ki tach cléit chitin bing phrong phapdién phéan. A - \6 tdm khd; B - ¥ dau tdm troi.
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Do \ay dong thai chét rat protein trong qua trindi¢n phan chduoc khio sat chi tét,trong
khoang catod @ng cachdinh ki By miu 5 — 10 phut it 1an dé do ham trong protein). Kt qua
cua mit trong cac thi ngim naydugc trinh bay trén hinh 2.

Dong thai chét rat protein & ca vo tdm khd vaioi & cac dng do NaCl khac trong viing
0,5 — 5 % @ng c6 ang trong tr. Cac Kt qua nhan dugc cho thy phin I6n proteinduoc chiét
rat chi yéu trongbP1 va hamuong protein trong cac khoamtién arc ting lién tic trong qua
trinh di¢n phan, tuy nhién sau 90 phut thshg protein chit rat duoc trong khoang catodah
nhu khéng thaydéi. Mit khac, hamiong protein trong khoang catddoc ting 1éndang K khi
dun céch thy dung dch catolite cung & tdm & 85 + 5°C trong 30 phit ngay sau khétkhic
qué trinhdién phan(hinh 1B).

Muc ting ham irgng protein trong dungich catolite sau khiun cach thy ¢ 85 + 5°C
trong 30 phat trung binh 1a 45,5 + 4,5 %, tinot vai ngai 1€, tic 1a ting can 1,5 An.

3.3. Méi phu thugc giira lwgng protein chiét rit dwec trong khoang catod vao Bng dé chat
dién li NaCl va lweng nguyén lgu vé tdm

Do trong plrong phéapdién hda tach clt chitin dung dch catolite c6 tacuhg gidng nhr
dung dch kiém dé chiét rat protein & vo tém, nén ching t6i ¢mghién éu mbi phy thuoe gira
lwong protein cht rat dugc trong khoang catod vaemg do NaCl. Két qua cac thi nghim nay
véi vo tdm khbda nra sach thit duogc trinh bay trén hinh 3A.
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Hinh 3 6 thi biéu dién mbi phu thwe cia hamirong protein trong khoang catod éhitit duoc tir
v6 tdm khd vao ng do chat dién li NaCl (A) va vao khi nguyén Igu vo tdm (B).

Tir cAcdo thi trén hinh 3A4di mot 1an nira ching ta thy ring pHin I6n luong protein trong
vo tdm duoc chiét rat trongbP1, va frgng protein chit rdt duoc nhin chung it phthuoc vao
nong do chit dién li NaCl, diéu nay ding phu lop véi két qua nghién &u cia cac nha khoaol
Nga [15]. TrongbP1 kong protein chit rt duoc tir vo tdm khd drong nhr cao nlit & nong do
NaCl 1 %.Ddi véi vé dau tdm troi hoic ddng knh cac Kt qua nghién ¢u cho thy nong do
NaCl $i wu cho chét rat protein 1a 4 %. C&Indng d6 NaCl cén chodién phan trong trong
hop vo dau tdm troi cao ton khidién phan v tdm khé 1a vi hamuong nréc trong b dau tdm
tuoi cao lon.

Méi phu thupc giita krong protein chét rat duoc trong khoang catod vaodng nguyén gu
vo tém dugc trinh bay trén hinh 3B,udng nhr ti 1€ tuyén tinh. Moi phu thujc tuyen tinh nay
ciing quan séatuoc sau khi x Ii nhiét.

3.4. Thu hbi protein
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Luong protein cHit rat duoc tir vo tdm c6 the dé dang thu Bi bing cachdé tir tir dung dch
anolite vao dungidh catolite (c6 khiy lién tic), dung dch catolite 8 duc 1&n va sau vai phat
8 tao thanh Kt tua (hinh 4). Pin két taa nay la protein tach dhiduoc tir vo tém, d dang thu
dugc bang cach gn bd phan dich trong bén trén, sato loc qua 1 &p vai dé loai bo phan nrdc
con hi. Ché pham protein thutugc c6 the sy haic phoi kho dé viéc bao quan duoc & dang.

Hinh 4 Anh to thanh Kt taa protein sau khié dung dch anolite vao dungich catolite.

Luong protein thu &i dugc chiém > 95 % trong protein chit rit dwoc tir vo tom.
3.5. Quy trinh thu hdi protein trong qué trinh san xuét chitin bing phwong phapdién héa

Tir cac Kt qua nghién @u trinh bay tréniay c6 tfé dua ra quy trinh thu i protein trong
qué trinh 8n xuat chitin bkang phrong phapdién hda nlxr sau:
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Hinh 5 So 6 quy trinh chét rat va thu bi protein trong qua trinh tach éhichitin
bang phrong phapdién hoa.
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Theo Kt qua nghién ¢u aia cac nha khoags Nga, protein thudi tir vo tdm, cua ¢ dang
san pham thuy phan - hydrolyzat va cdéc - concentrate) trong qua trindmsxuit chitin, khong
doc ddi véi dong \at, co gia ti dinh drdng cao,duoc khuyén céo & dung lam ngdn bd sung
protein cho ngoi. Pac biét 1a sr dung cac 8n phim protein n#in dugc bing phrong phapdién
hoada lam &ing gia ti sinh lc va dinh @dng aia mayonnaise rihtaing ham trgng protein va
giam céac thanh pin lipid va cholesterin. Cacis phim protein thiy phan nay @ng dugc i
dung dé chuan bi canh tht chat lwong cao [15].

Nhu chung ta kit rang protein la rgt trong 3 thanh pin chinh va 1a thanh gh c6 nhéu
nhat trong ngwn phu pham vo tém, cua, chim tir 25 — 55 % tng hrong kho, trong khi chitin
chi chiém 24 — 30 % va cac éhkhoang chim 26 — 40 % [5, 14]. Khiam xuat chitin bing cac
phuong phap héade, toan b luong protein nay bthai ra moi tong, gay 0 nkim. Cho nén
viéc thu Wi luong protein c6 trong & tdm cua trong qué trinhas xuit chitin tr cac ngan
nguyén Igu nay § mang 4i loi ich kép: Bo vé madi treong va bi ich kinh £ do do &n thu va 4o
thémduoc sin ptim méi tir cac ngén phu phim nay.biéu nay khéng chcé v nghia khoa hc,
ma con co y ngla thrc tién.

4. KET LUAN

DA nghién 6u chi tét va ntin duoc cac Kt qua vé dong thai chét rit protein trong qua
trinh dién phan tach cht chitin tr vé tdm. Cac kt qua thi nghém cho thy:

Phan l6n protein trong & tdmdugc chiét rat trong khoang catod tromP1;

_ Ham lrong protein trong khoang catathg lién tic trong qua trinkiién phan, ang ¢in 1,5
lan boi xu li nhiét sau khidién phan, it ph thuoc vao mngdo NaCl va t 1é tuyen tinh \6i luvong
nguyén Igu v6 tdm gr dung chodién phan.

Tur cac Kt qui nghién @u nhin duoc da dua raduoc quy trinhdon gian chiét rat va thu
nhian cké pham protein trong qua trinkas xuat chitin tr vo tdm.

Léi cdm on. CoNng trinhduoc ar hd tro kinh phi @ia dé tai “Nghién ¢u tng ding enzymedo nanochitin
dé san xuit biosorbent & dung trong céng nghp duoc” (2011 - 2012) thic. Bé 4n phat tén vaung
dung cong ngh sinh hyc trong Inh wc cdng nghdp cké bién ¢én nim 2020 do B Cong Throng quin Ii
va dé tai cip o v Vién Cong ngh sinh hyc: “Nghién aru ting ding cong ngh dién hoadé tach va thu
hdi protein trong qué trinhaa xut chitin”
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ABSTRACT

STUDIES ON PROTEIN RECOVERY FROM SHRIMP SHELLS DU CHITIN
PRODUCTION BY ELECTROCHEMICAL METHOD

Nguyen Van Thiét Quach Thi Lien, Nguyen Trong Ve, Nguyen Thi Anly&t
Institute of Biotechnology, VAST, 18 Hoang Quod¢,\dau Giay, Ha Noi

"Email: nvthietibt@yahoo.com

In this work we have studied in detail the kinetidgroteins’ solubilisation in the process
of electrolytic extraction of chitin from shrimpalls. The experimental results showed that: (1)
Most of the proteins in shrimp shells was extradgtedatod chamber; (2) Protein concentration
in this chamber was continuously increased in thetmlysis process and increased nearly 1.5
times by heating catolite with electrolysis-treadttimp shells at 85 +°6 for 30 min, the
extracted protein amount was little dependent om ¢bncentration of NaCl and linearly
proportional to the amount of shrimp shells usedfectrolysis.

From the obtained results has made the simple guoeefor extracting proteins in the
production of chitin from shrimp shells.

Keywords electrolysis, catod/anod chamber, catolite/aedtlution, electrolyte, shrimp shells,
chitin, protein.
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