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ABSTRACT

A study on the influence of organic acids and washing conditions (time: 1 to 5 minutes;
ratio of shrimp to acid solution: 1/1; 1/1.5; 1/2 and 1/2.5) on the quality attributes of
black tiger shrimp (Penaeus monodon) was carried out. During experiments, growth of
total plate count and coliforms and changes in pH, texture, color and sensory qualities of
black tiger shrimp were determined. The results showed that, treated black tiger shrimp
in lactic acid solution of 0.3%, mixture E400 0.07% in 2 minutes, ratio of shrimp to acid
solution 1/2 had lower microbial count if compared to control. However shell of shrimp
was discoloration when materials were treated with mixture E400. The results showed
that lactic acid can be used for washing black tiger shrimp materials in the seafood
processing factories, but chlorine should be limited use.

Keywords: Organic acid, clorin, black tiger shrimp
Title: Quality attributes of lactic acid treated black tiger shrimp

TOM TAT

Nghién civu dnh hwong ciia logi axit hitu co va cac diéu kién rica (thoi gian thay déi tir 1
dén 5 phut, ti 1é tom véi dung dich axit la 1/1; 1/1,5; 1/2 val/2,5) dén chat luong ciia tém
su dwoc thuc hién. Cac chi tiéu nhw sy phat trién cia téng vi khudn hiéu khi, Coliforms
va s bién doi pH, cdu triic, mau sdc va gid tri cam quan cia san pham dwoc theo doi
trong sudt qud trinh thi nghiém. Két qua thi nghiém cho thdy nguyén liéu tom su dwoc xir
Iy trong dung dich axit lactic 0,3% va hon hop E400 véi nong do 0,07% trong thoi gian 2
phuit v6i ti 1¢ tom va dung dich nuoc rica la 1/2 ¢6 mdt s6 vi sinh vt thdp hon so véi mau
déi chirng. Tuy nhién, khi xit Iy nguyén liéu tém sit véi hon hop E400 lam cho vé tém bi
bac mau, anh huong dén gid tri cam quan cia san pham Cdc két qua cho thdy ¢ thé sir
dung axit lactic dé rira nguyén liéu tom sii, han ché viéc sir dung clorine trong cdc nha
mdy ché bién thiyy san.

Tir khoa: Axit hitu co, clorin, tdm su

1 PAT VAN PE

Viét Nam 1a nudc thudce ving bién nhiét doi nén c6 ngudn nguyén liéu thuy san rat
phong pht1 va da dang. Tlr nhiéu ndm nay, nganh khai thac va nudi trong thily san
13 mot trong nhimg nganh kinh té miii nhon, dép ung dugc nhu cau trong nudc va
ché bién xuat khau, gop phan 1am tiang kim ngach xuat khau cta dat nudc. Trong
nhiéu loai thay san thi t6m st (Penaeus monodon) la loai thuy san c6 san lugng
lon, c6 gia tri kinh té cao O thi truong trong nudc va xuat khau. Dic biét ¢ ving
Pong Bang Song Ciru Long, ngudn nguyén liéu tom st nudi chiém san luong 16m.

1 Khoa Néong nghiép va Sinh hoc Ung dung
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Xu hudng nghién ctru va sir dung axit hitu co trong ché bién thyc pham nham muc
dich han ché su bién ddi mau sic, e ché sy phat trién vi sinh vat, kéo dai thoi gian
bao quan, khong gy doc ddi véi con ngudi ngay cang duoc sur dung pho bién trén
thé gidi. Cac loai axit hitu co c6 tac dung t6t trong viéc giam mat sb vi sinh vat
trén cac loai trai cay va rau cu (Shapiro & Holder, 1960; Adams et al., 1989;
Karapirar & Gonul, 1992; Zhang & Farber, 1996). Vi khuén Listeria innocua va
Escherichia coli bi trc ché hoat dong khi rau cu duge xtr Iy voi dung dich axit citric
1% trong 5 phut, xtr 1y v6i dung dich axit ascorbic 1% trong 5 phit, c6 thé kéo dai
thoi gian bao quan rau ci dén 14 ngay ¢ nhiét do 8°C (Gillian A. Francis™ & Davis
O’Beirne, 2002). Két qua nghién ctru cua Karapirar & Gonul (1992) cho thiy vi
khuan Yessinia enterocolitica bi rc ché hoat dong khi miu dugc xu 1y véi
bicarbonat natri, axit acetic va axit citric. Theo Jamilah Bakar et al. (2006) cho
thdy str dung dung dich axit lactic dé xu 1y cé& rd phi c6 thé kéo dai thoi gian bao
quan tuoi c& dén 15 ngay & nhiét d6 5°C.

Trong cong nghé ché bién t6m su dé gitr chat luong san pham dugc tot, can uc che
su phat trién cta vi sinh vat. Theo Huss va cac cong su (1995) chi ra rang mat s6
vi khuan trong nguyén li¢u thuy san tang dan theo thoi gian bao quan, ctr sau 20
phut bao quan ¢ diéu kién 1y tuong cho vi khudn phat trién thi mat sé vi khuan
tang theo cdp sé nhan. Theo cach nay, vi khudn c6 thé gia ting tir 1 khudn lac ban
dau sé hinh thanh dén 2097152 khuan lac trong vong 7 gid.

Nham muc dich rc ché su phat trién cta vi sinh vat, ting hi¢u qua kinh té trong
san xuat, muc tiéu cua nghién ctru nay la xac dinh loai axit hiru co st dung, thoi
gian rtra, sO lan sir dung lai nudce rua trong cong nghé ché bién tom st lanh dong.

2 VAT LIEU, NOI DUNG VA PHUONG PHAP

2.1 Nguyén vat liéu, dung cu, thiét bi

- Nguyén liéu tom su dugc mua tir Cong ty ¢ phan xuét nhap khau thuy san Can
Tho. Tém duoc van chuyén vé phong thi nghiém bang cach uép da va bao
quan trong thung cach nhiét c6 nap day kin dé giir nhiét d6 than tom <4°C
nham han ché cac bién doéi xdy ra trong qua trinh van chuyén.

- Hoba cl}ét: Clorine, axit acetic, axit citric, axit lactic, E400, m6i truong nudi céy
vi khuan: Endo, Plate Count Agar (PCA).

- Dung cu - thiét bi: pH ké',’ ta ém3 thiét bi tiét trung, ti cdy, may do cdu tric
Rheotex, pipet, dia petri, coi nghién, can, va cac dung cu khac trong phong thi
nghiém.

2.2 Phwong phap bo tri thi nghiém

Thi nghi¢m duoc b tri ngau nhién vé6i 1 nhan td, 3 lan 1ap lai, cadc nhan t6 con lai
duoc ¢ dinh trong sudt qua trinh thi nghiém. Trong khi thuc hién thi nghiém, dé
so sanh kha nang str dung axit hiru dé rira tdm st so v6i chloline va nude sach, cac
thi nghiém ludn duoc bé tri so sanh v6i 2 mau déi chimg: 1 mau d6i chimg (khong
sir dung chét tc ché), 1 miu st dung clorine 50ppm 1a néng d6 phd bién cac nha
may ché bién thuy san dang ap dung dé rira nguyén liéu tom si.
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2.2.1 Anh hueong logi axit hivu co xir 1y tom sii dén sw ke ché sw phdt trién vi
khuan va chat lwong tom

Cac mau tom duge chuin bi v6i khoi luong nhu nhau (500g), dugc dem di rua
trong cac loai dung dich axit htu co - Chuan bi cg'lc dung dich axit acetic 0,3%,
axit citric 0,3%, axit lactic 0,3% va E400 0,07%. Moi dung dich 1000ml.

Can 6 mau tom s, mdi mau 500g.

Mau tht nhit 1a mau déi ching duoc rira biang nude ¢ 4°C trong thoi gian 2 phit
véi ti 1€ tom sU/dung dich nuédce rua la 1/2.

Mau thir 2 rira trong clorine 50ppm cung diéu kién thoi gian, nhiét do, ti 1& tom
su/dung dich nude rira nhu mau doi chung.

Bon mau con lai mdi mau duge rira trong dung dich céac acid ¢c6 nong do da chon
vo1 nhiét dg, thoi gian va ti 1€ nude rira nhu mau doi ching.

Céc chi ti€u theo doi: tong vi khuan hiéu khi, Coliforms, cdm quan (cau truc, mau
sac, mui, vi), d0 dan hoi bang may do cau trac, pH.

2.2.2 Anh hudng cia thoi gian riea tém si trong dung dich axit dén mdt sé vi sinh
vdt va chat luwong tom

Sau khi xac dinh duoc loai axit thich hop dé rira tom su, tién hanh can 7 miu tom,
moi mau 500g.

Mau thir nhit rira v6i nude sach vai thoi gian 2 phut.
Mau thit 2 rira v6i dung dich clorine nong d6 50ppm vaéi thoi gian 2 phut.

Niam mAu con lai 1an ot rira voi dung dich axit & cac thoi gian 1, 2, 3, 4 va 5
phut.

Cac chi ti€u theo ddi twong tu thi nghiém 1.

2.2.3 Anh huéng cia ty 1é 10m sU/dung dich nwée riva dén mdt sé vi sinh vt va pH
san pham

Trong san xuat dé tan dung ngudn nudc rira, ting hiéu qua kinh té thi ti 1& tom va

dung dich nudce rira dugc bo tri voi cac ti 1€ 1/1; 1/1,5; 1/2 va 1/2,5.

Céc chi tiéu theo ddi trong thi nghiém nay 14 tong vi khuan hiéu khi, Coliforms.

Céc s6 lidu thi nghiém duogc tinh toan théng ké bang phuong phap ANOVA
(analysis of variance) tir chuong trinh STAGRAPHIC PLUS 4.0 véi su ki€ém tra
muc d§ y nghia cta cac nghiém thirc qua LSD (Least Significant Difference).

3 KET QUA VA THAO LUAN

3.1 Anh huéng ciia cic loai axit hiru co' xir Iy nguyén liéu tdm si dén sy tc
che sw phat trién vi khuan va chat lwgng tOm

Tac dung (rc ché sy phat trién vi khuan Coliforms va tong vi khuan hiéu khi

(TVKHK) khi rtra tom st trong cac dung dich axit acetic, axit citric, axit lactic va

E400 la khac nhau.
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Hinh 1: Anh hwéng cia loai axit xir Iy dén sw phat trién TVKHK va Coliforms trén

nguyén liéu tém si

Két qua trinh bay & hinh 1 cho thdy muc d6 trc ché ddi véi tong vi khuan hiéu khi
va Coliforms cua cac loai axit khac nhau thi khac nhau. Mau khong sir dung hoa
chat nén vi khudn khong bi diét ma chi bi tc ché & nhiét do thap (4- 5°C). Khi gip
diéu kién thich hop ching s& phuc hdi va phat trién manh tro lai. Mau rira bang
dung dich axit acetic 0,3% co tac dung sat khuan bé mat tuong ddi t6t 1am cho sb
khuan lac giam rat nhiéu nhung van thap hon so voi cac miu con lai. Trong d6
mau E400 0,07% va axit lactic 0,3% co tac dung trc ché Coliforms tot nhat va gan
gidng vi mau xir 1y clorine.

Bang 1 cho thdy két qué do do dan hoi bang may do ciu trac Rheotex va pH cua 6
mau khdc biét khong c6 y nghia thong ké (P>0,05). pH ctia san pham khi rira bang
dung dich cac loai axit hau nhu déu ¢ mirc do trung tinh va khong khac biét dang
ké so véi mau dbi ching nén khong anh huong dén cau triic ctia san pham.

Két qua bang 2 danh gia cam quan cho thidy mau sic, mui, vi khac biét khong c6 y
nghia thong ké (P>0,05). Cau trac cic mau khac biét ¢6 ¥ nghia thng ké (P<0,05).
Trong 6 miu, mau déi ching c6 diém cam quan cdu triic cao nhat va khac biét
khong y nghia voi mau clorin, citric, lactic. Mau xir ly trong dung dich axit acetic
c6 diém cam quan thip va khac biét khéng ¥ nghia voi mau clorine, citric va E400.

Tur nhitng nhan xét trén, cé thé chon ca 2 loai axit lactic 0,3% va E400 0,07% dé
rira tom su nguyén liéu thay thé clorin. Tuy nhién, dung dich peracetic axit cia
E400 12 mot hé théng can bang hoa hoc giita mot vé 13 peracetic axit, H.O va vé
kia la axit acetic va H20x.
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CH3COOOH + H:O = CH3COOH + H:02
H202 la chat oxy hoa manh c6 tinh sat khuén cao, do tinh oxy hoa nay pha huy cac
chat dinh dudng, vitamin,...va lam bac mau nguyén li¢u tém su, anh huong dén
chat luong san pham (bang 3). Vi vay, axit lactic 0,3% dugc chon la t6i uvu dé xu
1y nguyén li¢u tom su.

Bang 1: Anh hwéng cia cic loai dung dich axit rira dén d9 dan hoi, pH san phim

Nghiém thirc P dan héi (g/mm?) pH
Doi chiing 57,72 +12,41 7,33+0,13
Clorin 50ppm 55,43 + 13,47 7,22 +0,16
AXit acetic 0,3% 55,38 + 16,53 7,21+0,11
Axit citric 0,3% 60,84 + 16,55 7,26 £0,13
Axit lactic 0,3% 57,57 £ 10,79 7,25+0,11
E400 - 0,07% 52,24 + 10,68 7,27 £0,13

Bang 2: Két qua trung binh dinh gia cam quan sin phim ciia cdc miu rira trong dung dich
axit khac nhau

Nghiém thue Céu tric Mau siic Mui Vi
Doi chimg 410 ¢ 3,60 3,77 3,73
Clorin 50ppm 3,27 abc 3,40 3,63 3,67
Axit acetic 0,3% 3,03a 3,50 3,40 3,50
Axit citric 0,3% 3,60 abc 3,50 3,70 3,50
Axit lactic 0,3% 3,97 bc 3,23 3,57 3,70
E400 - 0,07% 3,20 ab 3,47 3,70 3,53

Cic chit 56 a, b, C trong ciing mét ¢gt chi s khdc biét khéng ¢ y nghia thong ké (P>0,05)

Bang 3: Anh huéng cia cic loai dung dich axit rira dén mau sac gia tri L va b ciia sdn pham

Nghiém thirc Gia tri L Giatrib
Déi ching 45,9 ab 2,4 bc
Clorin 50ppm 45,6 ab 32 ¢
AXit acetic 0,3% 43,8 a 2,8 bc
AXit citric 0,3% 45,8 ab 35 ¢
AXit lactic 0,3% 44,9 ab 15ab
E400 - 0,07% 46,2 b 0,8a

Céc chit s6 a, b, trong ciing mét cot chi sw khdc biét khong 6 y nghia thong ké (P>0,05)

3.2 Két qua anh huéng ciia thoi gian rira tom st biang dung dich axit lactic
dén chat lwgng san pham

Thoi gian rira ¢6 anh hudng dang ké dén sy phét trién cia TVKHK va Coliforms

cling nhu chat lugng san pham.

Tur két qua & hinh 2 cho thay thoi gian rira ¢ anh hudng dang ké dén sy phat trién

ctia vi sinh vat hiéu khi va Coliforms. Tom st dugc rira trong céc thoi gian khac

nhau, Gmg véi timg ché do thoi gian rira lai c6 kha ning (e ché vi sinh vat khac
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nhau. Véi miu rira trong thoi gian 1 phit cho két qua tong vi khuan hiéu khi cao
nhit trong cac mau rira bang axit, do thdi gian nay qua ngin khong du dé tiéu diét
vi sinh vat. Véi thoi gian 3 phit, mic du mat sb tong vi khuan hiéu khi thap hon
mau clorin, tuy nhién mat sé Coliforms lai cao hon; do d6, ¢é dam bao an toan cho
ngudi sir dung khong chon thoi gian nay 1am thoi gian t6i wu dé rira tom nguyén
liéu. MAu rira trong thoi gian 4 phit cho mat sé ca hai chi tiéu vi sinh cao hon so
v6i cac mau axit khac. Mau rira bang axit lactic trong thoi gian 2 phut cho két qua
c4 hai chi tiéu vi sinh vat hiéu khi va Coliforms tong s thap nhat.

10

r TVKHK
8 & Coliforms

Log (cfulg,

T
PC-2p Chlorine-
2p

Lac.-1p Lac.-2p Lac.-3p Lac.-4p Lac.-5p

Nghiém thic

Chu thich: DC-2p: Dbi ching rira 2 phit
Lac.-2p: Axit lactic rira 2 phat
Lac.-4p: Axit lactic rira 4 phat

Hinh 2: D6 thi biéu dién anh huéng ciia thoi gian rira tom si dén TVKHK va Coliforms

Lac.-1p: Axit lactic rira 1 phat
Lac.-3p: Axit lactic rira 3 phat
Lac.-5p: Axit lactic rira 5 phut

Két qua thong ké danh gia cam quan 6 bang 4 cho thay cau tric va vi clia tom giita
cac mau clorin 50ppm va cac mau rira ¢ cac thoi gian khac nhau thi khac biét
khong ¢ y nghia thong ké (P>0,05) so véi mau d6i chimg. V& chi tiéu mau sic thi
mAu rira ¢ thoi gian 2 phut 13 tot hon mau ddi chimg va c6 su khac biét ¢6 ¥ nghia
théng ké so véi mau ddi chimg do c6 tac dung giit twoi nguyén liéu tot hon so véi
cac mau khic. Mau rira bang dung dich axit lactic 0,3% trong thoi gian 2 phiit cho
két qua cam quan 13 t6t nhat.

Bang 4: Két qua danh gia cim quan ciia san phim rira ¢ cac thoi gian khac nhau

Nghiém thire Ciu tric Mau sic Mui Vi
D6i chimg-2pht 3,74 ab+0,47 3,66 a+0,37 3,66 a+0,43 3,57 ab+0,34
Clorin-2phat 3,51 a+0,45 3,66 a+0,59 3,66 a+0,47 3,80 ab+0,45
Axit lactic-1phut 3,63ab+0,45 3,57 a*0,51 3,57 a+0,50 3,46 a+0,51
Axit lactic-2phut 4,06 b+0,53 4,06 b+0,45 4,06 b+0,55 3,91 b+0,51
Axit lactic-3phat 3,43 a+0,40 3,51 a+0,42 3,51 a+0,49 3,40 a+0,49
Axit lactic-4phut 3,51 a+0,58 3,71 ab+0,51 3,71ab+0,4 3,57 ab+0,44
Axit lactic-5phut 3,83ab+0,45 3,83 ab0,49 8 3,69 ab+0,44
3,83ab=0,49

Céc chit s6 a, b, trong ciing m@t cét chi si khdc biét khong c6 y nghia thong ké (P>0,05)

Tir két qua phén tich trén nhan thiy tom duoc rira bang dung dich axit lactic trong
thoi gian 2 phut ¢6 kha ning giam mat s6 TVKHK va Coliforms manh nhat. O
nhi¢t do nay, nguyén li€u khong bi bién d6i nhiéu, cho két qua cam quan cao va
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khong khac biét so véi mau ddi ching. Do d6, thoi gian 2 phit duoc chon 1a thoi
gian t01 vu rira tom s nguyén liéu cho céc thi nghi¢m sau.

3.3 Anh huéng cia ty 1€ tom/dung dich axit lactic dén kha niing wrc ché sy
phat trién ciia vi khuén

Ty 1€ tom/dung dich dung dé rira ¢6 anh hudng dén mat s6 vi sinh vat va hiéu qua
kinh té trong san xuét.

Két qua bang 5 cho thiy ty 1& dung dich cang ting thi kha ning giam mat sb
TVKHK va Coliforms cang manh. Véi mau rira bang dung dich axit lactic oty l¢
tom/dung dich 1a (1/1) va (1/1,5) cho thiy mat so ca hai chi tiéu vi sinh vat van cao
hon nhiéu so v6i mau xir 1y bang clorine. V&i miu rira bang dung dich axit lactic ¢
ty 18 (1/2) va (1/2,5) thi cho chi tiéu vi sinh thap hon hodc bing so v&i miu clorin,
do d6 c6 thé st dung mot trong hai ty 1& dung dich nay dé ria tom su.

Bang 5: Két qua kiém tra TVKHK, Coliforms trén tdm st xir Iy trong dung dich acid lactic
véi ti 1€ tom/dung dich khiac nhau

Nghiém thire T(\C/fljz)K Coliforms (cfu/g)
Dbi chimg- 1/2 1,4.10° 4,1.10°
Clorin- 1/2 3,4.10* 103
Acid lactic-1/1/1 7,7.10* 3,4.10°
Acid lactic-1/1,5 6,1.10* 1,7.10°
Acid lactic-1/2 3,5.10* 7,1.10?
Acid lactic-1/2,5 2,9.10* 6,8.10?

4 KET LUAN VA PE NGHI

4.1 Két luan

- Rua nguyén liéu tdm st trong dung dich axit lactic 0,3% tét hon so voi cac loai
axit hiru co khac.

- Vi thoi gian rira 2 phut, ti 1& tom/dung dich nude rta la 1/2 cho chat luong
tom su tot nhat.

4.2 Pé nghi

- Khao sat anh hudng ciia nong do axit lactic va cac diéy kién rua & céc cong
doan sau rira nguyén li€u trén qui trinh ché bién tom st cap dong.

~ Nghién ciru kha nang str dung dung dich axit lactic dé rira cac nguyén liéu thuy
san khac (c4, muyec,...), itng dung rong rai trong linh vyc ché bién thuy san.
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