Tap chi phan tich Héa, Ly va Sinh hoc - Tép 26, S6 3A/2021

NGHIEN CUU SU DUNG ACID LACTIC PE KHU KHOANG
TRONG QUA TRINH SAN XUAT CHITIN TU PHE LIEU TOM

Pén toa soan 10-03-2021
Lé Thi Thanh Tam, Dwong Thi Bich Chi, Nguyén Thi Kim Anh
Trung tdm ung dung ky thugt hat nhan trong céng nghiép

SUMMARY

STUDY ON USING ACID LACTIC FOR DEMINERALIZATON
OF SHRIMP WASTE IN CHITIN PRODUCTION

Chitin and its derivatives-Chitosan are abundant polysaccharides in nature after cellulose. Chitin is
found in both animals and plants. The main source of chitin-chitosan production is crustacean shells
such as shrimp, crab, etc. Demineralization is an important stage in the purification of chitin from
crustacean shells. There are many demineralization methods in chitin production including chemical
and biological methods. Chemical reagents can be inorganic acid (HCI) or organic acid (lactic acid,
acetic acid, formic acid). The objective of this study was to investigate the factors affecting the
demineralization process of shrimp waste with industrial lactic acid and lactic acid generated during
molasses fermentation using Lactobacillus acidophilus. Demineralization with lactic acid had a longer
demineralization time than HCI but less environmental pollution, saved costs, and chitin can be used in
medicine and food.
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1. MO PAU nhiéu phuong phap khir khodng trong san xuét
Viét Nam hién dung tha 4 thé gioi vé xuat chitin gdm phuong phap sir dung hdéa hoc va
khau thuy san (sau Na Uy, Trung Quéc va phuong phép sinh hoc. Tac nhan héa hoc sir
Nga), dting s6 1 Dong Nam A va s6 2 chau A. dung ¢ thé 1a acid v6 co (HCI) hoic acid hitu
Cung véi su gia tang khdi lwong thit tdm xut co (acid lactic, acid acetic, acid formic). Hién
khau thi ciing c6 mot lwgng I6n phé ligu dau vo nay, cong nghé san xuat chitin va chitosan chi
t6m duoC tao thanh. Trong dau voé tom thuong yéu theo phwong phap hoéa hoc dung HCI,
chura protein, astaxanthin, va dac biét 1a chitin - NaOH dé khur khoang va protein [2]. Qué trinh
mét polymer sinh hoc chiém ty trong lén. Tur khtr khoang bang HCI gy anh huong dén dic
chitin, thyc hién qua trinh deacetyl, nguoi ta c6 tinh sinh hda cia chitin, an mon thiét bi va gay
thé san xuit ra chitosan. Do vdy dau vo tom 6 nhidm moéi truong, chua tan thu dwoc céc
thuong dugc tan dung dé san xuat chitosan - thanh phan cé gia tri nhu protein, chat mau tir
mot loai polymer c6 nhiéu (ng dung trong thuc phé liéu thuy san. Trén thé gioi da co céac
té nhu: cong nghiép dét nhuom, gidy, san xuat nghién ctru vé khir khoang bang phuong phap
thuc pham chirc nang gitp tang thai md ngin sinh hoc 18n men tir vi khuan tao acid hitu co
chan béo phi, san xuét glucosamine - chat hd thu duoc chitin, cac két qua nghién ciu cho
tro didu tri dau khop, chit diéu hoa sinh truéng thdy qua trinh voi qua trinh khir khoang cua
cho cay...[1] axit hiru co dat khoang 90% [3, 4, 5]. Trong
Khir khoang 1a céng doan quan trong trong qué nuéc, nhimg nim qua c6 nhiéu nghién cau st
trinh tinh sach chitin tir vo loai giap xéac. Co dung phuong phap sinh hoc Ia cac vi khuan

196



cua acid lactic trong giai doan khu khoéng vo
dau tém [6, 7]. Cac nghién ctru trong nuéc
cling cho thay chitin xir Iy bang phuong phap
dung acid hitu co ¢6 dd tinh sach cao, phan ti
luong l6n va d6 nhét cao, co thé ung dung
trong y dugc, thyc pham, dong thoi 1am giam 6
nhiém moi truong. Két qua da khir duoc trén
85% protein va khoang trong dau vo tdm. Bén
canh d6, c¢6 nhiéu nghién cu da duoc thuc
hién nham cai thién quy trinh, han ché nhuoc
diém, tang hiéu suat thu hdi cac thanh phan cé
ich, trong d6 sir dung vi sinh vat ho trg 1a mot
trong nhiing giai phap dugc nhiéu nha nghién
ctru quan tam. Mic du da co6 mot sé nghién ciru
vé viéc sir dung axit lactic dé khir khoang trong
v6 tom, nhung cac nghién citu ndy chu yéu dé
cap dén viéc chang minh kha niang ciia phuong
phap ma chwa quan tdm nhiéu dén cac cong
doan xt ly tiép theo nham tao ra chitin c6 chat
luong ciing nhu chua quan tim dén quy md
phat trién cuoa quy trinh theo huéng cong
nghiép.

Acid lactic c6 thé duoc tao thanh bang phuong
phép tdng hop hda hoc hodc 1én men sinh hoc.
Lén men san xuat acid lactic 1a mot phwong
phép than thién véi moi truong va acid tao ra
c6 do tinh khiét cao. Nguyén liéu thuong sir
dung caa qua trinh 1én men la mat ri duong
dung chung vi khuan Lactobacillus tao acid
lactic[8]. Tir d6 nhoém nghién ctu tién hanh
khao sat quy trinh kht khodng vo tdm tao
chitin bang acid lactic dugc 1én men tir mat ri
duong, dong thoi so sanh vai acid lactic cong
nghiép, qua do thiét lap dwoc quy trinh khir
khoang vo tdm nhim han ché & nhiém moi
truedng trong san xuat chitin-chitosan. Két qua
thu dugc tir nghién ctu s& 1a co so dé thiét ké
day chuyén san xuét trén quy md pilot.

2. THUC NGHIEM

2.1. Hoéa chat, nguyén liéu

Dich lén men tir mat ri duong trong diéu kién 1én
men ky khi bing chung vi khuin Lactobacillus
acidophilus tao thanh acid lactic c6 néng d6 16,7
g/L, hiéu suat 1én men dat 59%.

Nguyén li¢u dau vo tém hay con goi phé liéu
t6m (PLT) duoc phan tich cac thanh phan dic
trung, két qua thu dugc nhu bang sau.
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Bang 1. Thanh phan héa hoc co ban cia
nguyeén liéu dau vé tém tuoi

STT Chi tiéu phan tich Ham lwong

1 P6am (%) 76,1+0,8

Ham lwgng khoang tong so

2 (% theo trong luong chat | 27,4+ 1,2
kho)

3 Canxi (%) 7,3+0,31

4 Ham lugng protein (% theo 251404

trong lwong chat kho)

- Can ky thuat, Noi hap tiét trung, Tu lanh, Tu
mét, May ly tdim, May do OD, Tu siy, May
vortex, Lo vi song, May do pH.

- Ong nghiém, Dia petri, Pipette, Micropipette,
Binh tam giac, Binh chtra 5L

2.2. Cac phwong phap nghién ciu

2.2.1. Phwong phdp xir 1y mau

- Pau vo tom tuoi sau khi thu mua duoc bao
quan riéng biét trong thing xp van chuyén vé
phong thi nghiém. Sau khi loai bo réc ban, dau
Vo tom dugc tach 1am hai phan, mot phan xay
nho kich thuéc khoang 2mm, can mdi bich
0.5kg va bao quan tu déng -200C, phan con lai
gitr nguyén bao quan -200C.

- Céc mau dugc rd dong trong thiing xop va
lam toi trude khi thi nghiém.

2.2.2. Phwong phdp phén tich héa hoc

- Xac dinh acid lactic tao thanh tir mat ri dudng
bing phuong phép chuin d6 véi dung dich
NaOH 0,IN (phuong phap chuan d6 Therner):
Lay 10 ml dich nudi lic da li tim cho vao 6ng
nghiém, b6 sung 20 ml nudc cat va 1-2 giot
Phenolphtalein (ndng d6 1% trong con 90°).
Chuin d6 bang NaOH 0,1N dén khi xuét hién
mau hdng nhat bén trong 30 gidy thi ding lai.
Ghi lai thé tich NaOH da dung dé chuan do.

- o acid duoc tinh theo dd Therner:

T = Vaon ti€u ton x 10

% acid lactic = °T x 0,009

Trong d6: °T la d6 Therner, 10T tuong tng Voi
9 mg acid lactic.

- Xac dinh d6 4m theo phuong phéap sdy &
105°C ctia AOAC, 1990

- Xac dinh ham lugng khoéang tong sb: theo
phuong phap nung ¢ 5500C cua AOAC, 1990

- Xéc dinh ham luong protein con lai: theo phuong
phap Microbiuret cta Hein va cong su, 2004.



Tron déu 1g mau véi 20ml dung dich NaOH
3%, sau d6 nang nhiét ciia hon hop 1&n 80°C va
gitr trong 6h, 1am nguoi hdn hop dén nhiét do
phong va loc thu dich loc chia protein. Ly tam
dich loc & toéc d6 5000 vong/phdt trong 15
phdt, thu dich trong. Khi s dung dé dinh
lwong protein thi pha lodng miu sao cho nong
d6 protein nam trong khoang 0,05-0,5g/1. Lay
4 ml tron déu véi 200ul thude thir Microbiuret
va do mat d6 quang & budc séng 330nm.
Thudc thir Microbiuret: Hoa tan 173g sodium
citrate va 100g sodium carbonate trong nudc
am, tiép dén hoa tan 17,3g sulphat dong trong
100ml nudc, tron hai dung dich lai véi nhau va
dinh murc dén 1000ml bang nudc ct.
Ham luong protein trong mau ban dau duoc
xéc dinh bang cong thic:
VxCx 100

100 —W

m

protein (06) =
1000x m —

Trong d6:

V: Téng thé tich dich loc (ml).

C: ndng do protein trong dich loc (mg/ml).

Nong do protein duge xac dinh dua vao két

qua do mét dé quang (OD) & budc song 330nm

va dya vao dudng chuan protein albumin dé

tinh toén lugng protein.

m: Khéi lugng miu ban dau (g).

W: Po 4m ciia mau (%).

1000: hé s6 chuyén dbi tir don vi mg sang g.

- Hiéu suit khir protein hodc hiéu suat khir

khoang:

Hiéu suit khir protein (HSKP) hoic hiéu suét

khir khoang (HSKK) 1a ty 1¢ phan trim cua

lwong protein/khoang chat tach ra khoi vo dau

tdm so vai luwgng protein/khoang c6 trong vo

déu tom trude khi xu Iy va duge xac dinh theo

cbng thuc:

HSKP (%)=(Po-Ps)/Po X100

Trong do:

Po: Ham lugng protein ban dau cé trong vo du

tom (g).

Ps: Ham lugng protein con lai & vé dau tom sau

xtr ly téch protein(g).

HSKK (%)=(Ko-Ks)/Ko X100

Trong d6:
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Ko: Ham luong khoang ban dau cé trong vo
dau tom (g).

Ks: Ham luong khoang con lai ¢ vo dau tom
sau xu ly ().

2.2.3. Phwong phdp bé tri thi nghigm

Dau vo t6m sau khi ria so dé loai rac va thit
thira dwoc xay nho va tién hanh khur khoang
bang acid lactic CN va acid lactic c6 trong dich
Ién men ¢ cac ty 1&€ nguyén liéu, thoi gian,
nhiét do khac nhau. Loc, rira thu phan ran, phoi
khd va kiém tra ham luong khoang con lai,
ham lugng protein con lai.

3. KET QUA, THAO LUAN

3.1. Céac khao sat caa qué trinh khir khoang

Dich lén men lactic c6 néng do acid khoang
20g/L nén céc thi nghiém sau s& tién hanh trén
acid lactic CN 2% d¢ so sanh két qua.

3.1.1. Xdc dinh ty 1¢ nguyén ligu PLT (phé
ligu tdm) : acid lactic

Tién hanh thi nghiém khir khoang PLT da xir
ly bing acid lactic cong nghiép (CN) va lactic
c6 trong dich 1én men mat ri dwong bing
Lactobacillus acidophilus theo so do sau:

Hinh 1. So' dé bé tri thi nghiém xdc dinh anh
hwrong cua ty 1¢ nguyén liéu/acid dén qud trinh
khir khoang Phé liéu tom
Phé liéu tdm sau khi khir khoang dugc sdy kho
va xac dinh ham luong khoang con lai thu

duoc két qua nhu trong hinh sau:



lugng khéang con lai (%)

0o o e
1/3 15 1/10 1/15
tf 1é PLT:lactic (w:v)
BlacticCN - ODIM

Hinh 2. Anh hurong ty 1é nguyén ligu/acid latic
dén ham hrong khoéng con lai

O ty ¢ PLT:lactic 1/3 thi ham lugng khoéng
con lai trén 25%, vai ty 1€ 1/5 ¢b sy giam dang
ké cua acid lactic CN con mat ri duong van
con khoang 20% chuang to qua trinh khi
khoang cua dich I1én men chiam hon so véi
lactic CN. Ung véi ty 1¢ 1/10 luong khoang
con lai khoang 1% cho ca lactic CN va dich Ién
men. Luc nay ham lugng khodng con lai khi sir
dung dich 1én men da c6 sy giam manh ching
to phai di ham luong acid lactic cua dich Ién
men thi qué trinh khir khodng maéi xay ra hoan
toan. Két qua thi nghiém cho thiy luong acid
st dung cang nhiéu thi ham lugng khoang con
lai cang thap, HSKK dat >95%. Ham luong
khoang con lai giam khong dang ké o ty 18
1/15 vi vay chon ty & 1/10 cho cac nghién ctu
tiép theo.

3.1.2. Xdc dinh thei gian kha khoang

Tién hanh thi nghiém khir khoang PLT nhu so

dd sau:
|

Nawén i 3 dau tim

Bg sungacidtactic (CN 3 dich lin men) 52 1110 ('), ki hoing ©ghome
61 i gan 1 1y khic abay

SRR

‘ s kb oo i i ‘

B

Hinh 3. So do bé tri thi nghiém xdc dinh anh
hrong cua thoi gian xir Iy dén qué trinh khir
khoang PLT
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PLT sau khi khir khoang dugc siy kho va xac
dinh ham luong khoang con lai thu dugc két
qua nhu trong hinh sau:
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Hinh 4. Anh hieong cua thoi gian xi Iy dén
ham lwong khoang con lgi

Két qua cho thay thoi gian xir Iy c6 quan hé
nghich véi lugng khoédng con lai. Sau 2h xir ly
thi ham luong khodng giam cham, ham luong
khoang con lai cua dich 1én men 16n hon so véi
lactic CN tir 1 d&én 3 gio, sau 4 gio thi ham
lwong khoang con lai c6 su tuong dwong ddi
v6i 2 loai acid, dén 6h thi ham luong khoang
con khoang 1%, HSKK dat 96%. Cung thoi
gian khir khoang cho thay ham luong khoang
con lai khi sir dung dich 1én men cao hon so
véi st dung lactic CN, ching to dich 1én men
can mat thoi gian tiép xuc vai phé lidu tom hon
lactic CN.
Trong gidi han nghién cuu, cang tang thoi
gian khir khoang thi ham lwong khoang con lai
& dau vo tdm cang giam. Nhung cang vé cubi,
muac do giam cia ham lugng khoang con lai
cang cham. Sau 24h thi lugng khoang con lai
giam khong dang ké so vai thoi gian xu ly 6h,
do d6 dé tiét kiem thoi gian ma van dam bao
ham lugng khoang dudi 1 % ta chon thoi gian
dé tach khoang trong phé liéu tém la 6h cho
acid lactic CN va dich I1én men. So véi nghién
ctru cia Tran Thi Luyén, 2004 [2] quy trinh st
dung acid HCI 10% vai thoi gian khir khoang
la 5h thi viéc s dung acid lactic giam thiéu
duogc van d& 6 nhiém moi truong.
3.1.3. Xdc dinh nhiét d¢ khir khoang
B4 tri thi nghiém khur khoang PLT nhu so db
sau:



Nevgin n i i i
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Hinh 5. So' do bé tri thi nghiém xdc dinh dnh
hieong ciia nhiét do xir Iy dén qud trinh khir
khoang PLT
PLT sau khi khir khoang dugc sdy kho va xac
dinh ham luong khoang con lai thu dugc két

qua nhu trong hinh sau:
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Hinh 6. Anh hurong cua nhiét do xir Iy dén ham
lwong khoang con lgi
Thi nghiém trén thuc hién véi acid lactic CN,
sau khi t6i wu cac thong so vé ty 1¢ acid, thoi
gian khir khoang, khao st yéu t§ nhiét do thi
két qua phan tich cho thay nhiét do cua qua
trinh kht khodng ty 1& nghich véi lwong
khoang con lai. Cang tang nhiét d6 khir khoang
thi ham lugng khoang con lai giam. Ta thay &
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nhiét d6 phong (khoang 25+2°C) luong khoang
con lai la 1%, gitra cac nhiét do khao sat lugng
khoéng con lai chénh léch khdng nhiéu. Do do
dé don gian hoa cho quy trinh phan tich chi can
lya chon khir khoang & nhiét do phong nham
tiét kiém chi phi nang luong duy tri nhiét do.
3.2. Xac dinh nong dd NaOH dé khir protein
PLT dugc khir khodng bang acid lactic ty I¢ 1/10, thoi
gian 6h & nhiét do phong rdi duoc khir protein bang
dung dich NaOH ty l¢ 1/10, 24h Véi cac nong do
dung dich xiit khac nhau dé x4c dinh ndng d6 NaOH
thich hop khir protein nhur so d6 sau:

Hewvén lizn ¥0 43, m

‘ Khit chodng bine 2eid lactie (C vi dichlén men) 5 12 1110 (wiv), ha £ ghing. ‘

Khiprotein bing MaOH (18 1/10(wiv), 24hé £ phone vdi cde ndng 46 khie
ohay

‘ i dish b bong eotein 6 Jm ‘

| Chon nénzdd thich hop

& (Ctl

Hinh 7. So do bé tri thi nghiém xdc dinh dnh
huong cua nong dé NaOH dén qué trinh khai
protein PLT
Két qua xac dinh ham lugng protein trong mau

PLT thé hién nhu trong hinh sau:
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Hinh 8. Ankh huong cua nong dj NaOH dén
ham leong protein con lgi



Két qua thi nghiém cho thiy kha niang khir
protein khi st dung NaOH tang ty I¢ thuan véi
nong d6 dung dich NaOH. Qua trinh khu
khoang khi str dung dich 1én men xay ra cham
hon so véi lactic CN do do6 qua trinh khu
protein tiép theo ciing xay ra cham hon. Nong
d6 NaOH st dung cang cao thi lugng protein
bi khir cang nhiéu. Bé ham lugng protein con
lai <1%, ta chon ndng d6 NaOH 1a 10% dé kh
protein, hiéu suat khir protein dat 96% la phu
hop véi nghién ctru cia Tran Thi Luyén (2004)
3.3. Danh gia kha nang sir dung acid lactic
dé khir khoang dau vé tdm trong quéa trinh
chiét chitin

Bdng 2: So sénh chdt Lirong chitin san xudt

theo quy trinh da nghién ciru va quy trinh

truyen thang

Chi tiéu
STT chit lrong QT1 | QT2 | QT3
AL tréng tréng tréng
1 Mau sac héng héng héng
2 | Do am (%) 4,7 57 6,2
Ham luong
3 tro (%) 0,2 0,5 1,0
Ham lugng
4 protein (%) 19 13 20
5 Chitin (%) 21,6 19,7 | 19,6

QT 1: Chitin san xut theo quy trinh truyén
théng st dung HCI

QT 2: Chitin san xuat theo quy trinh st dung
acid lactic cdng nghiép

QT 3: Chitin san xuit theo quy trinh sir dung
acid lactic 1én men tir mat ri duong st dung vi
khuan Lactobacillus acidophilus

Két qua phan tich cho thay chitin tach chiét
bang quy trinh sir dung acid lactic tir dich Ién
men vi khuan Lactobacillus acidophilus c6
ham luong khoang la 1%, cao hon so véi quy
trinh chiét bang HCI va acid lactic cong nghiép
14 0,2 va 0,5%. Tuy nhién do quy trinh chi s
dung dich 1én men acid lactic & khir khoang
chir khéng ding HCI loang 3-4% dé khu tiép
lugng khoéng con lai nhu cac nghién ctu cua
Tran Thi Luyén, 2004, Trang ST Trung, 2007
va Vi Ngoc Boi, 2016. Thém vao do, lugng
khoang con lai & khé thap c6 thé chap nhan vi
chitin thé mua trén thi truong cua VNF c6 ham
lwong khoang 1a 2,3%. Diéu nay cho thiy kha
nang str dung acid lactic (CN va dich 1én men)
dé khir khoang dau vo tdm trong qué trinh san
xuét chitin 1a hoan toan pht hop.

4. KET LUAN
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- Quy trinh xir ly phé liéu tdm thanh chitin
bang acid lactic 1&n men tir vi khuan
Lactobacillus acidophilus nhu sau:

v/ Phé lidu tom da xir 1y dwoc bo sung dich Ién
men acid lactic theo ty 1€ 1:10 (w/v), khu
khoang ¢ nhiét do phong trong 6h.

v' Phé liéu tm sau khir khoang duroc rira bang nuéc
dén trung tinh ri khir protein bang dung dich NaOH
10% vei ty 1€ dung dich NaOH/PLT: 10/1 & nhiét do
phong trong 24h, hiéu suét khir protein dat 96%.

- Chitin thu dwogc tir quy trinh khit khodng sur
dung acid lactic c6 chét lwong twong tu quy
trinh chiét truyén thong sir dung acid HCI: mau
trang hong, d6 am <10%, ham lugng tro 1%,
ham lugng protein 2%.
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