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NGHIEN CU'U TINH KHANG SINH CUA TINH DAU NGHE (Curcuma Longa L.)
VA UNG DUNG TRONG BAO QUAN TOM KHO

¢ KS. Pham Thj Ha Van®, ThS. Lé ST Ngoc"

Tém tit

Tinh dau nghé c6 khd ning khdang khudn va ndam méc rat tét. Muc dich cia nghién citu nay la
ddnh gid kha nang khdng S. aureus, E. coli, A. flavus, Penicillium sp. ciia tinh dau nghé, ddy la nhitng
vi sinh vt thuong gap trong thiy hdi san khé. Tinh dau & nong dg 30 ml/l cho dwong kinh khang E.
coli: 7,455 + 0,820 mm, S. aureus: 12,727 + 0,905 mm; dwong kinh to ndm Penicillium sp.:12,545 +
1,214 mm, A. flavus: 10,909 + 0,831 mm. Nong dé irc ché toi thiéu cua tinh dau 1én E. coli, S. aureus,
A. flavus, Penicillium sp. lan leot 1a 15,6, 3,9; 7,8; 15,6 (ml/l). Hon hop 15,6 ml/l tmh dadu két hop voi
0,5% chltosan ung dung trong bao quan 16m khé cé thé irc ché sw phdt trién cia tong vi sinh vt hiéu

khi va tong sé bao tir ndm men, ndm moc.

Tir khéa: tinh dau nghé, khdng vi sinh, tém khé.

1. Pt van dé

Thuc phém la mot san phém ¢0 thoi han st
dung nhét dinh. Tuy nhién viéc st dung hoa chét
dé bao quan c6 thé anh huong dén sirc khoe cia
nguoi tiéu dung. Do nhan thirc ciia nguoi ti€u dung
ngay cang dugc nang cao, nhitng chat bao quan
nhan tao cang bi han ché st dung, nhimng loai gia
vi va phu gia c6 ngudn gbc thao moc dang ngay
cang duoc ua thich va dugc st dung nhu chét bao
quén ty nhién cho thyc pham.

Cay ngh¢ vang Curcuma Longa L. thudc
ho gimg (Zingiberaceae) duoc trong phd bién &
nhirng ving khi hau néng 4m nhu Trung Qudc,
An Do, Indonesia va Viét Nam. Ca nghé tir lau
da duoc str dung rong rai lam gia vi, chit tao mau
trong thuc pham, trong diéu tri mot s6 bénh nhu
loét da day, viém khop, vang da, cam ciim. Ngoai
ra ngh¢ con c6 hoat tinh dbi khang véi vi sinh vat
rat tot dic biét 1a tc ché nAm mdc [2]. Hién nay,
cac nha khoa hoc dang nghién ctru sir dung tinh
dau nghé dé bao quan thyc pham nhu bao quan
rau qua va thily hai san. Tir d6 c6 thé thdy rang
kha nang st dung tinh dau ngh¢ trong bao quan
cac san pham thuc pham khé 1 mot huéng nghién
ctru hoan toan kha thi va c6 thé 1a mot bién phap
thay thé cho cac hoa chat tong hop dang dugc st
dung. Trong qua trinh san xuit curcumin, mot
lugng 16n tinh dau ngh¢ sé bi bo di, vi vay day
ciing 1a ngudn nguyén liéu tiém nang, gia ré c6 thé
duoc st dung trong bao quan thuc pham.

) Trung tdm Nghién ctru va Phat trién Nong nghiép Cong
nghé cao Thanh ph H6 Chi Minh.
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Hién nay trén thi truong co rat nhidu san pham
thity hai san sy kho nham da dang hoa san pham
va kéo dai thoi gian bao quan. Trong d6, tom kho
12 mot san pham rat phd bién va duoc wa chudng
dbi v6i ngudi Viet Nam, n6 duge sir dung dé ché
bién rat nhiéu cac moén in khac nhau. Tuy nhién
qua trinh sdy kho ciing khong thé tiéu diét hét tat
ca cac vi sinh vt nhat 1 mot s6 vi khuan va bao
tir nAm mdc rat bén khi & trang thai kho han, cac
vi sinh vét nay khi gap diéu kién thuan loi s& phat
trién va gdy hu hong cac san pham kho.

2. Vit liéu va phuwong phap nghién ciru

2.1. Vat liéu

Tinh dau ngh¢ dugc st dung dé tién hanh cac
nghién ctru do Truong Pai hoc Khoa hoc Ty nhién
Thanh phd H6 Chi Minh san xuat. Day la tinh dau
nghé duoc trich ly tir ci nghé tai Pak Lak.

Béng 1. Thanh phan hoéa hoc ciia tinh dau nghé

Hop chit Nong dd (%)
Turmerone 19,70
Ar - Turmerone 18,97
Curlone 15,94
B - Sesquiphellandrene 2,09
6 - Curcumene 1,75
o - Curcumene 1,30

Bang 2. Tinh chét vat Iy ciia tinh diu nghé

Trang thai Chét 16ng, mau vang nhat

Mui Mui déc trung ctia nghé

Chi sb khuc xa (nD) 1,510

Kha nang hoa tan Tan trong con va mot s6 dung
moi hiru co

Trong luong riéng (N/m?) 0,9724

Nhiét d6 bao quan -9 dén 28°C thudong & 25°C
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Chitosan st dung dugc mua tai Cong ty Chi-
toworld thudc Khu cong nghi¢p Tan Tao, huyén
Binh Chanh, thanh phd H5 Chi Minh. Chitosan
duge ché bién tir vo tém.

Bang 3. Tinh chat viat ly cia chitosan

Kich thudce hat (Mesh) 90 pH 7,4
Do nhdt (cps) 5 Do deacetyl 96,6
(%)
D6 4m (%) 9  Trang thai Mau tring,
dang bot
ASH (%) 0,6 DO duc Trong
Sodium Alginate
Bang 4. Tinh chat vat ly cia dung dich
Sodium Alginate
Do am (%) 13 Nhiét ¢6 hoa nau (°C) 150
Tro (%) 23 Nhiét do chay den 340,460
C)

Mau Trang nga  Nhiét d6 hoa tan (°C) 480
Khéi luong 1,59 Nhiét 46 chay (°C) 2,5
riéng (kg/m?)

T6m thé chan trang twoi dugc mua & huyén
Can Gio, thanh phd H6 Chi Minh. Tom duoc st
dung dé 1am thi nghiém la loai tom tur 45 - 50 con/
kg, c6 chiéu dai khoang 15 cm, tdm tuoi, sdng.

Chung vi sinh vat dugc stir dung trong nghién
ctru bao gom: 2 chung vi khuan: Escherichia coli
ATCC 25922, Staphylococcus aureus ATCC 25923
va 2 chung ndm mdc: Aspergillus flavus ATCC
204304, Penicillium sp. ATCC 12667.

2.2. Phwong phap nghién ctru

Xac dinh dudng kinh vong khang khuan: Hoat
tinh khang khuén cuta tinh dau nghé dugc tinh bang
dudng kinh vong khang khuan AD [8].

AD =D - d (mm)

Trong d6: D: dudong kinh vong v6 khuan
(mm); d: duong kinh giéy thim vo trung (mm).

Xéc dinh ndng d6 téi thidu e ché (MIC): Quy
trinh thir nghiém x4c dinh ndng do tdi thiéu trc ché
vi khuan [5]. Quy trinh thir nghiém xac dinh ndng
d6 t6i thiéu e ché ndm [4]. Chuan bi dung dich vi
sinh c6 néng d6 10° cfu. Cho 0,1 ml dich vi sinh
vao cac giéng cua khay 96 giéng chira 0,1 ml tinh
dau nghé & cac ndng d6 khac nhau. Hai giéng dung
dé 1am ddi chung, trong d6 giéng ddi ching am
chira 0,2 ml nude mudi vo tring 0,85%, giéng dbi
chtng duong chira 0,1 ml nude mudi 0,85% va 0,1
ml dich vi sinh. Khay 96 giéng dugc u & 37°C, sau

72 gio d6i v6i ndm mbc, 24 gio dbi voi vi khuan
roi dem do mat d6 quang bang méy doc Elisa ¢
budc song 600 nm.

Phuong phép tinh thoi gian bdo quan: tinh tir
lac dua tom kho vao bao quan dén ltc tom c6 dau
hiéu hu héng (dua vao céac chi tiéu cua thiuy san
kho theo TCVN 5649: 2006).

Phuong phap xac dinh tong s6 vi khuan hiéu
khi: theo TCVN 4884 - 2005.

Phuong phéap phat hién va dinh lugng
Coliform: theo TCVN 6848: 2007.

Phuong phéap phat hién va dinh lugng
Escherichia coli: theo TCVN 7924: 2008.

Phuong phap phat hién salmonella: theo
TCVN 4829: 2008.

Phuong phéap phat hién va dinh lugng
Staphylococcus aureus: theo TCVN 4830-1: 2005.

Phuong phéap phat hién va dinh lugng
Clostridium perfringend: theo TCVN 4991: 2005.

Phuong phéap phat hién va dinh luong Vibrio
parahaemolyticus: theo TCVN 7905-1:2008.

Phuong phép dinh lugng nAm men va nam
méc: theo TCVN 7905-1:2008.

3. Két qua va thio luin

3.1. DPanh gia kha ning khang vi sinh cua
tinh dau ngh¢

Trong ndi dung cua bai viét, ching toi tién
hanh khao sat kha nang khang vi sinh ciia tinh dau
nghé bang phuong phap khuéch trén thach. Nong
dd tinh dau nghé sir dung la 30 ml/l dugc hoa tan
trong dung dich 1% w/w Tween 80. BC (+) su dung
khang sinh chuan 1a ampicilin 6 néng do 10 pg/ml,
DC (-) sir dung nudc ct.

3.1.1. Pdanh gid kha ndang khang khudn ciia
tinh dau nghé

Méi truong thir hoat tinh khang khuan 1a moi
truong TSA duoc do trén dia petri rdi trai vi khuan
kiém dinh 1én dia thach; str dung gidy tham vo tring
chtra 10 pl dung dich, sau d6 dat 1én bé mit thach;
u dia thach ¢ 32°C, sau 24 gi0, quan sat duong kinh
vong khang khuan tao thanh. .

Béng 5. Kha ning khang khuan cua tinh dau nghé

Chiing vi Pudng kinh vong khang khuin (mm)
sinh Tinh diu nghé PC () PC ()

E. coli 7,455+ 0,820 10, 909 + 2,844 0

S. aureus 12,727 + 0,905 19,909 + 1,136 0

P <0,01 <0,01 <0,01

83



TRUONG DAI HOC DPONG THAP

Tap chi Khoa hoc s6 18 (2-2016)

py

Tinh diu nghé

bC ()

PC ()
Hinh 1. Pwong kinh vong khang E. coli

b (=] O

Tinh diu nghé PC (+) PC (-)
Hinh 2. Pwong kinh vong khang S. aureus

Tir két qua & Bang 5, ta thay tinh dau nghé
& ndng do 30 ml/l c¢6 kha nang khang duogc vi
khuén E. coli v6i dudng kinh vong khang khuan 1a
7,455 + 0,820 mm. Con ddi voi vi khuan S. aureus
thi duong kinh vong khang khuan 13 12,727 + 0,905
mm. Ciing mot ndng do tinh dau duong kinh vong
khéang S. aureus 16n hon so véi E. coli ching to S.
aureus (vi khuan Gram duong) nhay cam hon so
v6i E. coli (vi khudn Gram am) diéu nay phu hop
v6i két qua nghién ctru cia Oonmetta - Aree va
cong su (2006) [7].

3.1.2. Panh gid kha ning khéng nam cia tinh
dau nghé

Maéi truong thir hoat tinh khang nam 1a moi
truong PDA c6 bo sung thém dung dich theo ndng
dd xéc dinh sau d6 duoc d6 vao dia petri. Dung
6ng cat nAm Cork borer dé cit mau agar c6 nam
thuan cdy vao giita dia petri. U dia thach ¢ 32°C,
sau 72 gid, quan sat sy phat trién cta to ndm tao
thanh. Két qua danh gia kha niang khang nim ciia
tinh dau dugc thé hién trong Bang 6.

Bing 6. Kha ning khang nim ciia tinh diu ngh¢

Puong kinh to' nim tao thanh (mm)

Chiung vi

sinh Tinh diu :
nghé PC (+) PC (~)
Aspergillus 10,909 + 24,909 + 40,455 +
flavus 0,831 1,514 2,162
Penicillium sp. 12,545 + 30,091 + 39,182 +
1,214 1,300 1,168
P <0,01 <0,01 <0,01
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Tinh d4u nghé PC (H) PC ()
Hinh 3. Pwong kinh to nim A. flavus

Tinh d4u nghé

bCH) bC (-)

Hinh 4. Puong kinh to nim Penicillium sp.

Jayaprakasha va cong sy (2001) da két luan
rang tinh dau nghé c6 kha nang khang dwoc nim
mdc Aspergillus, Penicillium [6]. Két qua ciia Bang
6 ciing cho thay tinh dau nghé c6 kha nang khang
nam A. flavus, Penicillium sp. O ndng d6 tinh dau
nghé 1a 30 ml/l dudng kinh to ndm tao thanh dbi
voi A. flavus 1a 10,909 + 0,831 mm, Penicillium
sp. 1a 12,545 + 1,214 mm. Ciing mot nong do tinh
dau, duong kinh to nam tao thanh cua Penicillium
sp. 16n hon duong kinh to ndm ctia 4. flavus ching
t6 kha nang khang nam cua tinh dau nghé vai 4.
Aavus cao hon so v6i ndm Penicillium sp.

3.2. Nong dd e ché tdi thiéu (MIC) ciia
tinh dau nghé

Sau khi danh gia kha nang khang vi sinh cua
tinh dau nghé véi cac chung vi sinh da chon chiing
t6i tiép tuc xac dinh ndng do trc ché t6i thiéu lén
cac chung vi sinh vét nay theo phuong phéap do
OD khay 96 giéng bang may Elisa. St dung tinh
dau nguyén chat, sau d6 1an luot pha lodng 2 lan
bang dung dich 1% w/w Tween 80 cho dén ty 18
1/2048. Két qua 1a ndng do we ché tdi thiéu MIC
ctia tinh dau nghé 1én cac ching vi sinh vat: E. coli:
15,6 ml/1; S. aureus: 3,9 ml/l; A. flavus: 7,8 ml/l;
Penicillium sp.: 15,6 ml/1.

3.3. Xac dinh cong thirc phoi tron thich hop
cho dung dich bio quan tir tinh dau nghé

Theo mét s6 nghién ctru trong va ngodi nudc,
chitosan va alginate c6 kha ning tao mang rat tot,
c6 thé ngan can sy xam nhap cua vi sinh vat vao
thuc phém, can tro su di chuyén am, kéo dai thoi
gian bao quan cua thuc pham [1], [3]. Do c6 dic
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tinh tao mang nén chitosan va alginate c6 thé két
hop véi cac hop chat khac nham ting cuong kha
nang bao quan.

Tir két qua nghién ctru vé xac dinh néng do
trc ché ti thiéu cta tinh dau nghé 1én cac ching
vi sinh chiing t6i tién hanh chon ndng do trc ché
t6i thiéu cao nhat ciia tinh dau 1én 4 chung vi sinh
dé thuc hién 1a 15,6 ml/l. Hoat tinh cua dung dich
bao quan dwoc danh gia bang phuong phéap khuéch
tan trén thach. Tinh dau nghé dugc hoa tan trong
dung dich 1% w/w Tween 80, chitosan dugc hoa

tan trong acid acetic 1%, sau d6 chinh pH vé 7.
Bing 7. Puwong kinh vong khang khuin trong
thi nghiém xac dinh cong thirc phoi trén thich hop
cho dung dich bao quén tir tinh diu nghé

Puong kinh vong
(t?l(:)!lg Thi nghi¢m khang khuin (mm)
e S. aureus E. coli

CTl  Khéngxirly 0 0¢

CT2 Tinh dau nghé 6,500° = 0,548 3,333+ 0,516

Tinh dau nghé + . .

CT3 chitosan (0,5%) 7,667+ 0,516 5,000* + 0,633
cr4  Tinhdaungh + 0550, 516 3,167+ 0,408

alginate (1,5%)
Tinh ddu nghé +

CT5 chitosan (0,5%)+ 7,500% + 0,547 4,667+ 0,516
alginate (1,5%)
P <0,01 <0,01

Ghi chu: Trong cung mot nhom gia tri trung binh, cdc tri
80 ¢ cung ky tw di kem khac biét khong co y nghia vé mat thong
ké (murc y nghia o. = 0,05).

Hinh 5. Pwong kinh vong
khang S. aureus

Hinh 6. Pwong kinh vong
khang E. coli

Két qua thu duge & Bang 7 cho ta thiy duong
kinh vong khang khuan cua vi khuan S. aureus, E.
coli cua cac cong thure thi nghi¢m khac nhau 1a khac
nhau. Trong d6 dudng kinh khang khuan ctia CT3,
CT5 1a cao nhat, tiép dén 1a CT2, CT4 va khac biét
rat c6 y nghia so voi cong thire dbi chimg.

Biang 8. Puong kinh to' nim tao thanh trong
thi nghiém xéc dinh cong thirc phdi tron thich hop
cho dung dich bio quan tir tinh diu ngh¢

Cong Puong kinh to' nim tao thanh (mm)
. Thi nghiém
thire A. flavus Penicillium
CT1 Khéng xtr Iy 40,1674+ 1,169 38,3334+ 1.033
CT2  Tinh du nghé 9,667° £ 0,816 9,667° £ 0,816
Tinh diu nghé + . "

CT3  iiosan (0.5%) 7,667+ 0,816 8,333 +1,033
cr4  Tinhdaungh T o0l 0753 966740816

alginate (1,5%)
Tinh diu nghé +

CT5  chitosan (0,5%) +  7,667®+ 0,816 7,667+ 0,516
alginate (1,5%)
P <0,01 <0,01

Ghi chu: Xem bang 7.

Két qua thu duogc ¢ Bang 8 cho ta thiy duong
kinh to ndm tao thanh cua A. flavus, Penicillium
cua cac cong thtrc thi nghiém khéac nhau la khac
nhau. Trong d6 duong kinh to ndm ciia CT3, CT5
1a cao nhat, tiép dén la CT2, CT4 va khac biét rat
c¢6 ¥ nghia so véi cong thirc ddi ching.

Nguyén nhan cia su khac biét nay 1a do thanh
phan dung dich bao quan tir tinh diu nghé khac
nhau nén kha nang khang vi sinh cling khac nhau.
O CT3 va CT5 dung dich bao quan tir tinh diu nghé
¢6 bd sung thém 0,5% chitosan ma chitosan c6 kha
nang khang khuan va khang nam nén dudng kinh
vong khang khuan 16n hon, dudng kinh to ndm tao
thanh nho hon so véi CT2, CT4. Trong qua trinh
tién hanh thi nghiém nhém téc gia nhan thay ring &
CT4, CT5 c6 bo sung thém 1,5% alginate thi trong
qua trinh tao mang rat d& bi von cuc khi phéi tron
v6i moi truong nudi cdy vi sinh, theo nhitng nghién
clru trong va ngoai nudc thi alginate c6 kha ning
tao mang, ngdn can sy xam nhdp cua vi sinh vat
chur khong c6 kha nang khang vi sinh vat.

Tir két qua trén nhom nghién ctru ching toi
chon cong thirc phdi tron thich hop cho dung dich
bao quan tu tinh dau nghé 1a: 15,6 ml/I tinh dau
nghé + 0,5% chitosan.

3.4. Ung dung dung dich bio quan tir tinh
diu nghé 1én tom kho

Tém khé thanh phim

T6ém tién hanh thi nghiém
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|

Tom xir ly véi dung dich
bdo quan

Tom khé bao quan
trong bao PE
Hinh 7. Tém kh# tién hanh thi nghiém

(e

Rira sach

250g mudi / nuée dich bio quin dung dich 2 phit

Xir ly voi dung 1 Ngém tom trong

Lude

v

e LS
0 4m tom sau say 25% \ Sﬁy745°c '
D am tom sau sdy 25%

Y

Hinh 8. Quy trinh
san xuat tom kho

Hinh 9. Quy trinh xir 1y tdm
kho véi dung d‘ich bdo quan
tir tinh dau nghé

Tom kho sau khi xtr 1y s€ dugc bao quan
trong bao PE han kin miéng & diéu kién phong thi
nghiém. Tom kho trong qua trinh bao quan s€ dugc
danh gi4 céc chi tiéu theo tiéu chuin danh gia cua
thity san kho theo TCVN 5649: 2006. Két qua duoc
thé hién trong Bang 9.

Bang 9. Cic chi tiéu theo tiéu chuin danh gia

khi @6 theo két qua & Bang 9, tong s6 vi sinh vat
hiéu khi va tong bao tir nAm men, nim mdc trong
1 g tom kho ting dan theo thoi gian bao quan & ca
2 nghiém thtrc.

O CT1 sau 50 ngay bao quan tong s6 vi sinh
vat hiéu khi trong 1 g tom kho 13 1,9 x 106 cfu da
vuot qua quy dinh cta tiéu chuan Viét Nam (TCVN
5649 : 2006) vé yéu cau vé sinh cia thity san kho:
mirc gii han t6i da cho phép dbi véi tong s6 vi sinh
vat hiéu khi trong 1 g san pham 13 106 cfu. Trong
khi d6 & CT2 véi cing thoi gian bao quan thi tong
vi sinh vat hiéu khi trong 1 g tdm chi ¢6 1,1 x 104
cfu thap hon 100 1an so v&i CTI.

Téng s6 bao tir nAm nem - ndm mdc trong 1 g
tom kho ciing ting dan trong qua trinh bao quan &
2 nghiém thtre. O CT1 sau 60 ngay bao quan tong
$6 ndm nem - nAm méc 1a 7,8 x 103 cfu vuot qua
quy dinh cta tiéu chuan Viét Nam (TCVN 5649 :
2006) vé yéu cau vé sinh cta thuy san kho: muc
gidi han tbi da cho phép ddi voi tong sé ndm nem -
nam moc trong 1 g san pham Ia 103 cfu. Trong khi
0 CT2 tdm khé dugc xur 1y véi dung dich bao quan
tir tinh dau nghé voi cung thoi gian bao quéan thi
tong s6 bao tir nAm nem - ndm méc trong 1 g tom
kho 14 2 x 101 cfu thap hon 100 lan so v6i CT1.

Tom kho dugce xt Iy voi dung dich bao quan
chira 15,6 ml/I tinh dau nghé + 0,5% chitosan c6
thé giam tong vi sinh vat hiéu khi va nAm men, ndm
mdc trong qua trinh bao quan va ting thoi gian st
dung cho tom kho.

4. Két luan

ciia thiiy sdn kho theo thoi gian bao quén Tinh dau ngh¢
{tie @ ¢6 kha nang khan
Chitidu  Nghiém o o0 longhy 20nghy 30nghy 40nghy 50 ngay 60 ngay ne 2 &
theo doi thire dlIOC vi khuan
T(:)ng s?)Avi sinl} CT1 2,7x102 72x10° 8,1x10* 56x10° 1,9x10° 8,1x10° Staphylococcus
vat hiéu khi 1,4 x 10!
(cfu/g) CT2 1,9x 10" 22x10> 8,7x10> 64x10° 1,1x10* 2x10* a u r e u s ,
Téng s bao tit ~ CT1 KPH KPH KPH  12x10' 3x100 78x100  Escherichia coli
nam men - nam vanam Penicillium
moc (cfu/g) CT2 KPH KPH KPH KPH 1,Ix10" 2x10' y i1
, N i . ; , . s . . , ) Sp. spergiiius
Ghi chu: CT1: khong xu Iy voi dung dich bdo quan; CT2: xut Iy voi dung dich bdo quan, ﬂp ’ pers
avus.

KPH: khong phat hién.

Tong s6 Coliforms, Escherichia coli,
Staphylococcus aureus, Clostridium perfringend
déu khong phat hién, sé Salmonella, Vibrio
parahaemolyticus trong 25 g tom kho déu am tinh
0 ca hai nghi¢m thtc sau 60 ngay bao quan. Trong

86

Tom kho dugce xtr Iy voi dung dich bao quan
chtra 15,6 ml/1 tinh dau nghé + 0,5% chitosan ¢
thé giam tong vi sinh vat hiéu khi va ndm men, ndm
mdc trong qua trinh bao quan./.
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A STUDY ON ANTIMICROBIAL OF TURMERIC OIL (Curcuma Longa)
AND ITS APPLICATION IN DRIED SHRIMP STORAGE

Summary

Turmeric oil has good antibacterial and fungus activities. This study is to evaluate turmeric oil’s
ability to resist S. aureus, E. coli, A. flavus, and Penicillium sp. which are usually seen in dried sea,
freshwater products. The turmeric oil concentration was 30 ml/l; the zones of growth inhibition of E.
coli, S. aureus, Penicillium sp, A. flavus were 7.455 + 0.820 mm, 12.727 £ 0.905 mm; 12.545 £ 1.214
mm, 10.909 £ 0.831 mm respectively; fungus diameters were Penicillium sp.:12,545 £ 1,214 mm, A.
flavus: 10,909 + 0,831 mm. Minimal inhibitory concentration of turmeric oil on E. coli, S. aureus, A.
flavus, and Penicillium sp. were respectively 15.6 ml/l, 3.9 ml/l, 7.8 ml/l, and 15.6 ml/l. Turmeric oils
15.6 ml/I combined with 0.5% chitosan can be applied in the preservation of dried shrimp to inhibit the
development of total aerobic bacteria and yeast spores, mold during storage.

Keywords: Turmeric oil, antimicrobial, dried shrimp.
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