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Economic efficiency of intercropping peanut with cassava
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Abstract

Agricultural production in Binh Dinh province plays a pivotal role and has been facing tremendous challenges due to
negative impacts of climate change. The intercropping peanuts with cassava in Cat Hiep commune, Phu Cat district,
Binh Dinh province was considered as a significant adaptation measure to help farmers reducing the risk and impact
of climate change. The result showed that the intercropping peanuts with cassava increased yield of both peanuts and
cassava; the average cassava yield reached 23.13 tons/ha, the average peanut yield reached 4.19 tons /ha; reducing the
cost of fertilizer and pesticide use; improving, protecting soil and restraining washout, soil degradation. In terms of
economic efficiency, the model of growing cassava with peanut had the revenue of VND 98,615,720 VND/ha, which
was 13 times higher than that of cassava monoculture. The study recommends a large - scale deployment of the
intercrop model of peanuts with cassava in poorly cultivated, degraded lands and well irrigation.
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MAT SO Pseudomonas spp. VA TONG SO VI SINH VAT HIEU KHI
TREN CA RO PHI PHI LE KHI BAO QUAN G NHIET PQ THAP
Nguyén Thi Kiéu Diém"?, Nguyén Thuy Van Duyén? Mai Thi Tuyét Nga?

TOM TAT

Nghién cttu nham muc dich theo déi mét s6 Pseudomonas spp. va tdng s vi sinh vat hi€éu khi (TVC) trong qua
trinh bdo quan lanh ca r6 phi philé & 5 ché d6 nhiét do 6n dinh (1, 4,9, 15 va 19 + 1°C) va 2 ché d6 nhiét do bién
dong mo phong phan cudi ctia chudi cung ting. K&t qua nghién ctiu cho théy lugng TVC trong ca rd phi phi 1é khi
hét thoi han bdo quan & nhiét d6 1 + 1°C la sau 144 gi¢ 1a 1,1 x 107 CFU/g; 4 + 1°C sau 48 gio la 2,4 x 106 CFU/g.
Mat s6 TVC vugt ngudng cho phép sau thoi gian bao quan & cac ché d6: 9 + 1°C 24 gid; 15 + 1°C 24 gid va 19 + 1°C
20 gio tuong ung la 1,47 x 10° CFU/g, 1,83 x 107 CFU/g, 1,28 x 10° CFU/g. Trong khi mét s6 Pseudomonas spp. &
ché @6 bao quan 1,4, 9, 15va 19 + 1 °C tai cic thoi diém 144; 48; 24; 24; 20 gid tuong ting la 3,62 x 10% 2,17 x 10%
4,43 x 10% 2,68 x 10% 1,55 x 10° CFU/g. O 2 ché do6 nhiét d6 bién dong, lugng Pseudomonas spp. va TVC tang khi su
nhiét d6 ctia moi trudng xung quanh ting. Thoi han stt dung cho phi lé ca r6 phi dugc bao quan & ché do nhiét do
bién dong 1 1a dudi 32 gio, & ché do nhiét d6 bién dong 2 1a dusi 50 giv, & cac thoi diém nay lugng TVC nam trong
gi6i han cho phép khi két thic qua trinh bao quan (<10° CFU/g).

T khéa: Bao quan lanh, ca rd phi phi 1é, Pseudomonas spp., tong s6 vi sinh vét hiéu khi

1. DAT VAN PE trd thanh mot trong nhiing nganh kinh t€ mii nhon
Trong nhiing nam gin day, nganh thiy san ciia  cta ddt nudc, dic biét la viing Dong bang song Cliu
Viét Nam da c6 nhiing budc phat trién manh mé,  Long (PBSCL). M& rong thi trudng va da dang hoa

'Khoa Cong nghé Thuy san, Trudng Cao dang Kinh t€ - Ky thuat Cén Tho
?Khoa Cong nghé Thuyc phdm, Trudng Dai hoc Nha Trang
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san phidm tu nhiéu d6i tugng d€ tao ra nhiing loai
san phdm c6 nang luc canh tranh cao trén thi trudng
thé gidi la mot chién lugc rat can thiét cho sy phat
trién cua nganh thiy san nudc nha. D6i tugng ca ro
phi (Oreochromis niloticus) la mot trong nhiing loai
nguyén liéu cé kha nang dap ting nhu cau xudt khiu
manh mé. O céc nuéc chau Phi, Trung Dong va mot
s6 nudce trén thé gidi, ca ro phi la loai dugc nudi phd
bién nhit khi nguén nguyén liéu ca ty nhién tré nén
can kiét (Ahmed, 2005). Ca r6 phi tré thanh nguon
protein chtt yéu & nhiéu qudc gia phat trién.

San lugng ca ro6 phi nudi trén thé gisi 1a khoang
5,67 triéu tdn nam 2015 (FAO, 2017) va trén 6 triéu
tdn vao nam 2016, trong d6 nhiing nudc san xudt ca
r6 phi phi 1é nhiéu nhdt 1a Trung Qudc, Indonesia,
Ai Cap, Brazil, Bangladesh, Philippines, Thai Lan va
Viét Nam (VASEP, 2017). Tai Viét Nam, nam 2015
tong san lugng ca r6 phi trén ca nude 1a 187.800
tan, xuat khiu hon 27,5 triéu USD (Ha Kiéu, 2016).
Theo VASEP, san lugng ca r6 phi tang qua cac niam,
nam 2017 xudt khiu dugc 45 triéu USD sang 68 thi
truong, ndm 2018 san lugng ca r6 phi da dat 255.000
tdn ddng thu 6 trong cac nudc san xudt ca rd phi
nhiéu nhat trén thé giGi (VASEP, 2018).

Hién nay, phan 16n san phdm thay san xudt khau
ctia Viét Nam déu 6 dang dong lanh. Tuy nhién, khi
tiéu thu trong nudc hodc tai nudc nhap khiu, cd
dong lanh thuong dugc dua dén noi tiéu thuy, duge
ra déng va bay ban dudi dang uép lanh, déy la luc
xdy ra su sai pham vé nhiét d6 trong qua trinh van
chuyén va b6c dd hang hoa ctia nha phéan phoi, su
sai pham vé nhiét do trong qua trinh bay ban va lya
chon hang ctia ngudi mua & siéu thi va quay ban Ié...
Qua trinh nay tao diéu kién cho cac vi sinh vat phat
trién trén san phdm gay hu hong, ndi troi 1a hé vi
sinh vat gay hu hong dac trung (Specific spoilage
organism-SSO), cac vi sinh vat nay ton tai va phat
trién trén cd va cdc sdn phdm tii ¢4, sinh ra sain phim
cép thdp lam gidm chit lugng san phdm (Xing et al.,
2012). Pa c6 mot vai nghién ctiu phan lap dugec mot
sO visinh vat nhu: Pseudomonas spp., Photobacterium
phosphoreum, Shewanella putrefaciens, Vibrio trén
cacloai thuy san. Nhin chung, d6i v6i da s6 san phdm
thly san bao gdi trong moi truong khong khi va bao
quan lanh thi t6ng s6 vi sinh vat hiéu khi phat trién
6 nhiét d6 duong thap (TVC), trong d6 phan l6n la
Pseudomonas spp., la cac vi sinh vat cht yéu gy nén
cac bién d6i chat lugng ctia sin phdm. Do d6, nghién
ctiu mét s6 ctia Pseudomonas spp. va TVC trén philé
ca rd phi van (Oreochromis niloticus) khibao quan &
nhiét d6 thap sé cung cép cac dan liéu khoa hoc cho
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qua trinh kiém soat va quan ly chét lugng san phdm
phi 1é ca r6 phi vin & cudi chubi cung ting.

IL. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu nghién ciiu

Car6 phiphilé: Caro phi dugc philé va dong roi
IQF (Individual Quickly Freezer) tai mét cong ty ché
bién thiy san & PBSCL, ¢& ¢4 120 - 170 g/phi lé. Mau
nguyén liéu dugc dung trong tui PE (Polyethylene)
han kin miéng va git lanh bang da gel trong thiing
cach nhiét, van chuyén vé phong thi nghiém Trudng
bai hoc Nha Trang trong vong 16 gio. Tai phong
thi nghiém, ca dugc kiém tra, bao goéi vao tai PA
(Polyamide) (3 phi 1&/tdi) va bao quan & -18 + 2°C
dén khi stt dung.

Hoéa chit va modi truong: Hoéa chit va moi
truong st dung gom: Plate count agar (Merck),
Pseudomonas base F (Merck), Pseudomonas CFC
supplement (Merck), Pepton from meat (Merck),
Sodium hydroxide (Trung Qudc), NaCl (Trung
Quéc), Na,HPO,.12H,0 (Trung Quéc), KH, PO,
(Trung Quoc).

2.2. Phuong phap nghién ciu
2.2.1. Bo tri thi nghiém

Ca r6 phi phi lé trong tai PA dugc ra dong hoan
toan bang khong khi lanh & 6 - 8°C trong thai gian
8 gi®, sau d6 ca dugc xép vao khay x0p (1 miéng
phi 1é/khay) va boc kin bing mang PE mong. Cac
khay ca dugc bdo quan & 5 ché do nhiét d6 6n dinh
la: 1, 4,9, 15 va 19 + 1°C bing ta lanh gia dung c6
lap thiét bi diéu khién (Dixell, Emerson Electric
Co.) d€ 6n dinh nhiét do trong qud trinh bao quan.
Thoi gian bao quan mau dugc bd tri dya trén
nghién cttu ctia Huynh Thi Ai Van (2015) va Mai
Thi Tuyét Nga (2016). O mbi ché do nhiét do, lay
7 - 9 diém mau theo thoi gian dé€ theo doi dugc su
bién dong ctia lugng vi khudn trong suét qua trinh
bao quén, tao diéu kién d€ phat hién dugc quy luét
bién d6i (néu cd) cua chi tiéu chit lugng nghién ctiu
(Chill-on, 2007). Nhiét d¢ cac ngéin ti dugc giam st
bang b diéu khién Dixell va nhiét ké tu ghi EC850A
(MicroLogPRO II, Israel). Nhiét 6 méau dugc giam
satlién tuc bang nhiét ké tu ghi DS1922L-F5 iButton®
(Maxim Integrated Products, Inc., CA).

- M6 hinh nhiét d6 lanh bién dong 1: Phi 1é ca r6
phi dugc bédo quan & 2 ché do nhiét dola1 + 1°C va
19 £ 1°C luén phién nhau trong suét thai gian bao
quan. Nhiét d6 bit dau bao quan 1a 1 + 1°C, khoang
4 - 6 giv vao ban ngay va 8 - 10 gi¢ vao ban dém thi
thay d6i nhiét d6 1 lan, tién hanh nhu véy trong suét
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qua trinh bao quéan 168 gio. Péy la nhiing nhiét do
c6 thé gap trong qud trinh bao quan phi lé ¢4 tai siéu
thi: nhu tai cac kho lanh (1 + 1°C) thinh thoang bi
m& ctia d€ dua hang vao va ldy hang ra (19 + 1°C)
quay trung bay dé ban.

- M6 hinh nhiét d6 lanh bién dong 2: Phi 1é ca
r6 phi dugc bao quan & 3 ché do nhiét do: 4 + 1°C,
9 £ 1°C, 15 £ 1°C luan phién nhau trong sudt thoi
gian bao quan. Nhiét do bit ddu bao quanla4 +1°C,
cu 4 gid vao ban ngay va 8 - 10 gi¢ vao ban dém
thi d&i nhiét dd mot 1an theo thia ty 1a 4 + 1°C dén
9 + 1°C va 15 + 1°C, tién hanh nhu véy trong sudt
thoi gian bao quan 168 gio. Dy la ché do mo phong
nhiét d¢ tai ti trung bay siéu thi (4 + 1°C, doi luc ¢
thé1a 9 + 1°C), nhiét d6 thay déi khi ngusi mua ldy
sdn phdm ra khoi ta va chon lya (15 £ 1°C).

2.2.2. Phuong phdp phdn tich vi sinh vit

Xac dinh t6ng s6 vi sinh vat hiéu khi (TVC -
Total Viable Counts) phét trién & nhiét do thap theo
NMKL 86 4™ ed 2006 (Nordic Committee on Food
Analysis) va xac dinh Pseudomonas spp. theo TCVN
7138:2013.

2.2.3. Xu ly 56 liéu

Thi nghiém dugc tién hanh lap lai 3 1an doc lap
v6i 3 16 ca ro phi phi lé. S6 liéu dugc tinh trung
binh, d¢ léch chuén trén 3 lan thi nghiém. Phan tich
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phuong sai (ANOVA) va kiém dinh Tukey dugc
thuc hién trén phdn mém SPSS 17.0 v6i mtic khac
biét c6 y nghia a = 0,05.
2.3. Thoi gian va dia diém nghién ctiu

Nghién ctiu dugc thuc hién tii thang 8 nam 2017
dén thang 2 nam 2019 tai Phong thi nghiém (PTN)
Coéng nghé thuc phdm, PTN Hoa sinh -Vi sinh va
PTN Cam quan thudc Trung tdm Thi nghiém - Thuc
hanh, Truong Pai hoc Nha Trang.

ML KET QUA VA THAO LUAN

3.1. Bién d4i cuia tdng s6 vi sinh vat hiéu khi (TVC)
phat trién & nhiét @6 thip trén phi 1é ca rd phi ¢
nhiét @6 lanh 6n dinh theo thoi gian bao quan

O ché do bao quéan 1 + 1°C mat s6 TVC ban dau
trong ca rd phi phi lé 1a 5,3 x 10° CFU/g. Sau 72 gi6
bao quan, mét s6 TVC hau nhu khong thay d6i. Tuy
nhién, & 144 gid bdo quan mat s6 TVC dat 1,1 x 107
CFU/g, vuot qua gi6i han cho phép cia TVC trong
thtly san tuoi can gia nhiét trude khi st dung theo
quy dinh ctia Bo Y €12 10° CFU/g (B9 Y t&, 2007). O
cac gi6 bao quan tiép theo: 192, 216, 240 gid mat s6
TVC tang 1én lan lugt la 3,9 x 107 1,8 x 10% 3,9 x 10°
CFU/g. Dén cudi thoi gian bao quan 312 gié mét s6
TVC1a9,1 x 10°CFU/g.
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Hinh 2. Su bién d6i ctia TVC trén phi 1é ¢4 r6 phi 6 cac nhiét d6 lanh 6n dinh 9 + 1°C, 15 + 1°C, 19 + 1°C
Ghi chii: O hinh 1 va 2 trén cung mot ché do nhiét dé bdo qudn, cdc chii cdi khdc nhau thé hién sy khdc biét ¢6 y
nghia (p < 0,05) vé mat s6 ctia TVC trung binh gitia cdc gid bdo qudn.
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Mat s6 TVC cang ting khi nhiét d¢ cang cao va
nhanh chéng vugt ngudng cho phép. O céc nhiét do
bdo quan 4 £ 1°C, 9 £ 1°C, 15 = 1°C va 19 + 1°C,
ca sé hét thoi gian bdo quan tuong tng lan lugt la
48 gid (2,4 x 10° CFU/g) 24 gio (1,47 x 10° CFU/g);
24 gi6 (1,83 x10” CFU/g) va 20 gio (1,28 x 10° CFU/g).

Két qua phan tich ANOVA cho thay khong c6
su khac biét y nghia (p > 0,05) vé lugng TVC trung
binh gitia cac gid bao quan & ca 5 ché do nhiét do
bao quan 1 +1°C,4 + 1°C, 15+ 1°C, 19 + 1°C. Riéng
chédo 9 + 1°Clugng TVC trung binh tai 168 gig bao
quan c6 su khac biét y nghia (p < 0,05) so véi cac gio
bao quan con lai trong cing ché do.

Toc d¢ ting ctia TVC cang nhanh khi nhiét do
bdo quan cang cao, sy gia tang nay dong nghia véi
viéc gidm chét lugng cua ca. Tu d6 cho thdy nén bao
quan card phi philé & nhiét d6 1 + 1°C dudi 144 gio,
3 4+ 1°C dudi 48 gi, & 9 + 1°C dudi 24 gid; &
15 + 1°C duéi 24 gio, 6 19 + 1°C dudi 20 gic dé€ dam
bao chat lugng ctia ca r6 phi phi 1é theo quy dinh caa
Bo Y té. Két qua nay tuong dong véi két qua nghién
ctiu cia Mai Nga va Huynh Van (2017), nhém tac gia
tim thdy rang mat s6 TVC trén ca Tra phi 1é vugt qué
ngudng cho phép khi bao quan & nhiét do 1 + 1°C,

4+ 1°C, 9 £ 1°C, 15 £ 1°C, 19 * 1°C v6i thoi gian
tuong ting la 216; 96; 36; 16 va 7 gio. Vi vay, dé kéo
dai thoi han bao quan ctia ca ro6 phi phi lé néi riéng
va hang thay san ndi chung nén bao quan & nhiét
do thap.

3.2. Bién d3i ctia mat s6 Pseudomonas spp. trén
phi 1é ca rd phi 6 nhiét do lanh dn dinh theo thoi
gian bao quan

Tt két qua & hinh 3 va 4 cho thiy & ché do bao
quan 1 = 1°C mat s6 Pseudomonas spp. ban dau la
1,3 x 10* CFU/g, thoi gian bao quan cang dai mat s6
Pseudomonas spp. cang ting. O 144 gio bao quan,
mat s6 Pseudomonas spp. ting lén 4,2 x 10* CFU/g,
& 240 gio bao quan 1 2,7 x 108 CFU/g. O ché d6 bao
quan 4 = 1°C méit s6 clia chung ting nhanh & cac
gio bao quan 48, 96, 120, 144, 192 gi¢ lan lugt la:
1,6 x 10°CFU/g 3,3 x 10° CFU/g, 9,4 x 10’ CFU/g,
1,0 x 10® CFU/g, 2,4 x 10®* CFU/g. Tai gi¢ bao quan
cuoi 240 gid mat s6 Pseudomonas spp. dat 1,1 x 10°
CFU/g.Con & cac ché do bao quan 9 £ 1°C, 15 + 1°C,
19 + 1°C, Pseudomonas spp. c6 xu huéng phat trién
manh ti nhiing di€ém mau ddu, sau dé taing cham
trong sudt cac gio bdo quan cudi & ca 3 ché do nhiét
do trén.
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Hinh 3. Sy bién d8i cia mat s§ Pseudomonas spp. trén phi 1é ¢4 r6 phi
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Hinh 4. Sy bién d8i cia mat s§ Pseudomonas spp. trén phi 1é ¢4 r6 phi
& cac nhiét 6 lanh 6n dinh 9 + 1°C, 15 + 1°C, 19 + 1°C
Ghi chii: O hinh 3 va 4 trén cung mot ché dj nhiét do bdo quan, cdc chit cdi khdc nhau thé hién sy khdc biét
c6 y nghia (p < 0,05) vé mdt so Pseudomonas spp. trung binh giita cdc gid bdo qudn.
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Két qua phan tich ANOVA cho th4y khong c6 su
khéc biét y nghia (p > 0,05) vé mat s6 Pseudomonas
spp. trung binh gitia cac gio bao quan & 3 ché do nhiét
dd bao quan 1 + 1°C, 15 + 1°C, 19 + 1°C. O ché d¢
nhiétdo 4 £ 1°Cva 9 £ 1°C, mat s6 Pseudomonas spp.
trung binh & gid bdo quan cudi 240 gio (4 £ 1°C)
va 192 gi6 (9 £ 1°C) cé su khac biét c¢6 y nghia
(p < 0,05) so véi cac gio bao quan con lai. Két qua
ndy tuong dong véi nghién cdu ctia Huynh Thi Ai
Van (2015), tac gid cho rang & nhiét do bao quin
1+1°C,4+1°C,9£1°C, 15+ 1°C, 19 £ 1°C philé ca
Tra khong nén bao quan qua thoi gian tuong ting la
216; 96; 36; 16 va 7 gio.

Két qua phan tich cho thiy mat s6 Pseudomonas
spp. bién ddi theo quy luat dudng cong sinh trudng
ctia vi sinh vat. Diéu nay cang ching to Pseudomonas
spp. 1a vi khuén giy hong dic trung ctia phi 1€ cd
r6 phi khi bao quan lanh. Chinh vi sy thich nghi va
phét trién manh cta Pseudomonas spp. trong diéu
kién lanh, gay hu hong cic san phdm thuy san. Theo
nghién cttu ctia Huynh Thi Ai Van (2015) va Trén
Thi Thu Lé (2015) khi nghién ctiu vé nhém vi sinh
vat gay hu hong dat trung trén san phim ca Tra phi
1é va tom si, nhiing méat hang thuy san dong lanh
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xudt khéu chu lyc ctia Viét Nam, cac tic gia thdy
rang day 1a nhom vi sinh vat thudng xuét hién va
can phai kiém sodt trong qué trinh bao quan lanh
mot s6 mdt hang thy san nhu: tom su, phi lé ca tra...

3.3. Bién d6i cua TVC va mat s6 Pseudomonas spp.
trén phi 1€ ca r6 phi 6 nhiét do lanh bién dong 1

Do thi hinh 5 chi 16 sy thay d6i vé mét s6 TVC
va Pseudomonas spp. trén phi 1é cd r6 phi ndm &
cudi qua trinh bdo quan. Mat s6 Pseudomonas spp.
cao nhat dat 9 x 10° CFU/g (khi bao quan 1 £ 1°C &
168 gi®). TVC dat ngudng cho phép 6 mau bao quan
32 gi6 nhiét do 19 + 1°C (1,37 x 10° CFU/g). Diéu
nay c6 thé hiéu khi cé su sai pham nhiét d trén thuc
t€ & chudi cung ting, sin phdm dugc bdo quan va bay
ban & cac ta dong cta siéu thi, viéc md tu lya chon
hang hoa ctia khéch hang dan dén sy thay ddi nhiét
do ti thap (1 £ 1°C) dén cao (19 £ 1°C) lam cho mét
s6 vi sinh vat ting manh vugt qua ngudng quy dinh.
Dua vao két qua phén tich vi sinh vét trén c6 thé
thay thoi han st dung cho phi 1é ca rd phi dugc bao
quan & ché d6 nhiét d6 mo6 phong bién dong 1 khong
nén qua 32 gid.

Bién djng 1

—a—TVC

—+— Pseudomonas spp
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Hinh 5. Sy bién d6i ciia TVC va mét s6 Pseudomonas spp. trén phi 1é cé r6 phi ¢ nhiét d lanh bién dong 1

3.4.Bién d6i caa TVC va mat s6 Pseudomonas spp.
trén phi lé ca r6 phi ¢ nhiét do lanh bién dong 2
Dua vao két qua phan tich vi sinh vét trén do thi
hinh 6 c6 thé thdy: thoi han st dung cho phi 1é ca
r6 phi dugc bdo quan & ché d6 nhiét 46 mo6 phong
bién dong 2 la khong qua 50 gio. Két qua nghién
ctiu nay phan anh su sai pham nhiét do tit nha may
sdn xudt dén noi tiéu thu sdn phim, lam cho nhiét
do san phdm ting cao, dan dén su gia ting mat
s6 vi sinh vat gay hu hong san phdm. Ca TVC va

Pseudomonas spp. déu cé xu hudng phét trién sau
94 gi bdo quan & ché do nhiét do lanh bién dong 2.
Mat s6 Pseudomonas spp. ban dau 4,42 x 10° CFU/g
tang dén 6,76 x 10" CFU/g (& 168 gid). Trong khi do,
TVC vugt ngudng quy dinh & 50 gio v6i mét s6 1a
2,7 x 10° CFU/g. Két qua nay tuong dong véi nghién
ctiu ctia Tran Thi Thu Lé (2015) va Huynh Thi Ai
Vén (2015) khi nghién ctu danh hudng cta nhiét do
dén su phat trién ctia nhom vi sinh vat gay hu hong
déc trung trén cac do6i tugng tém st va ca Tra.
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Hinh 6. Su bién déi cia TVC va Pseudomonas spp. trén phi 1é cd r6 phi & nhiét do lanh bién dong 2

IV. KET LUAN

Céc két qua nghién ctu trén chi ra ring nhiét do
va thoi gian bao quan anh hudng 16n dén sy phat
trién ctia vi sinh vat. Nhiét d6 bao quan cang cao thi
su phat trién ctia vi sinh vét trén phi 1é ca cang dién
ra manh mé. Dya vao két qua bién d6i cia TVC va
mat s6 Pseudomonas spp. 6 nhiét do lanh theo thoi
gian bao quan, c6 thé du doan lugng vi sinh vat va
thoi han st dung ctia phi 1& cé r6 phi theo lich st
nhiét d6 trong chudi cung ting lanh, ttt d6 goép phén
kiém soat t6t chat lugng phi 1é ca r6 phi trong chudi
cung Ung.
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Changes of Pseudomonas spp. and total viable counts
in Nile Tilapia fillets during low temperature storage
Nguyen Thi Kieu Diem, Nguyen Thuy Van Duyen, Mai Thi Tuyet Nga

Abstract
The study aimed to investigate the changes of Pseudomonas spp. count and total viable count (TVC) in Nile tilapia
fillets during low temperature storage at 5 stable temperature regimes (1, 4, 9, 15, and 19 £ 1°C) and 2 dynamic
regimes, simulating the end of supply chain conditions. Results showed that the microbial counts increased with
time and at higher temperatures. TVC in tilapia fillets exceeded the allowable limit of 10° CFU/g after 144 h at
1+1°C (1.1 x 107 CFU/g), 48 hat 4 + 1 °C (2.4 x 10° CFU/g), 24 h at 9 + 1 °C (1.47 x 10° CFU/g), 24 h at 15 + 1°C
(1.83 x 107 CFU/g), and 20 h at 19 + 1 °C (1.28 x 10® CFU/g). Meanwhile, the counts of Pseudomonas spp. after
144hat1+1°C;48hat4+1°C;24hat9+1°C;24hat15+1°Cand 20 hat 19 £ 1°C were 3.62 x 10% 2.17 x 105
4.43 x 10% 2.68 x 10% 1.55 x 10° CFU/g, respectively. At the 2 dynamic temperature regimes, TVC and Pseudomonas
spp. counts raised sharply when there was an increase in storage temperature, revealing the negative effect of
temperature abuse to the aquatic product quality.

Keywords: Pseudomonas spp., total viable count, tilapia fillet, low temperature storage
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