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Dictection of special spoilage organisms of chicken

breast in different storage conditions
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Abstract; In order to explore the special spoilage organisms
(SSO) of the chicken breast in different storage conditions, the

fresh chicken breast of Ningdu Yellow chicken was used as the
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experimental material. Three preservation methods were used to
preserve the chicken breast, including the tray aerobic packaging
preservation under 4 ‘C and 25 “C, vacuum packaging
preservation under 4 °C. The total number of colonies and TVB-N
value of the chicken breast were measured during these preserva-
tion processes and their surface bacterial diversity was analyzed.
The results showed that when the aerobic packaging chicken was
stored for 7 days under 4 ‘C , the dominant bacteria on its surface
was Pseudomonas spp., which was over 99.45%. When the vacu-
um packaging chicken breast was preserved for 11 days under
4 °C, Pseudomonas spp.(81.08%) was also the dominant bacte-
ria, but other anaerobic bacteria, such as Lactobacillus spp.
(6.93%) cannot be ignored. When stored in the 25 ‘C aerobic
state, there were other spoilage bacteria such as Enterobacteri-
aceae (28. 54 %) except Pseudomonas spp. (60.23%) on the
surface of chicken. Combined with the change of the total number
of colonies and TVB-N value and the surface bacterial diversity,
is showed that Pseudomonadaceae, the cold-loving bacteria was
the common SSO of chicken stored the tray aerobic package and
vacuum package under 4 ‘C. The SSO of chicken stored in the
tray aerobic package at 25 ‘C include Enterobacteriaceae, Bacil-
laceae s Enterococcaceae and Clostridiaceae.
Keywords: storage condition; fresh chicken; quality; bacterial di-

versity; putrifying bacteria
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B0 AR 51 ek 2B 4 B A JE TR (spoilage organ-
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TR MR BT 0 ISCEA T A B 5] & 5 I, 3
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ERRERAREBAATBRN FEREMFTR, HE2HT
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TN EIBUE Y ST TR SR ERA
[R5 2% 140 8 4 1 o i O 35 T8 OB A W AR R TR] . De
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FhrUE B R AR TV S BOIAT .
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8 Xu U 05 W AT B 16S rDNA V3-V4 41 5
¥ h 338F (ACTCCTACGGGAGGCAGCAG) #iI 806R
(GGACTACHVGGGTWTCTAAT)., PCR JZ ik & 7 :
4 pL 5 X FastPfu Buffer.2 pL 2.5 mmol/L dNTPs.,0.8 L
Forward Primer (5 pmol/L). 0.8 pl. Reverse Primer
(5 pmol/L). 0.4 pL FastPfu Polymerase, 0.2 pL BSA.
10 ng Template DNA, #p ddH, O & 20 uL. KW S %K -
@ 95 CHIAEE 3 min; @ 27 X (95 ‘CAFYE 30 5555 Cil
K 30 5372 CHER 45 )3 @ 72 CLEAH 10 min. 10 °C ff
Fro 290 BENGWEBE K i kA PCR 7= 41, K/ TE W 457
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BT 22 T AR I 20 T8 0 AN 7 A 1 5T L T T R L s 18 1
BTt 24 4 C 23 WY A 4120 3R 77 10 480 4 1 S G
THFERL, I T TF G el b, 5 30008 23 V% 0 1 9% S By
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Figure 1  Aerobic plate count of chicken breast during

storage under different conditions
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Figure 2 TVB-N of chicken breast during storage

under different conditions
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2.3.1 MrHEST RS SERM M EFEARST T
2 TH 40 T 22 B 4 BT L O AR I I PR R AR T R BE A
TVB-N 5 B, 8 4 CHEAIIREE 2 KA 7 X4 CH
AWES 2 RAEE 11 KR PA K 25 “CHEEMMEE 1 KA
3 RIFEA HEAT G i P 22 T 40 18 2 AR e AT AT LA . &
Pz G B SRR AL B L 7 A REAR —JLAR B 255 075 A
A 16S rRNA J¥ 41, F 3K i 5 448.53 bp, iR 97 %
RIExE 2 7 5 OR & 385 5D #4718 B4y K o
(OTUHRZE B3 OTU SECh 504 A, ARFEFEA 19751
HERIE 1. FERRIH AT B OTU 30, ¥ 2 i 58 5
WIRRE S T J A . FEARTE 3 3 A T ol — R AL 48 b
FEATIR ST ARIE T £ BEAR IR A A F 6] — KO, 43 2601
FEC I » Bt T ST ) TS L 5 T A A% 14 T 1 A 3 18 AS O
ARCGHFEATE OTU B Z IR, 4 CH IR
TEJG WL BT 0 T 70.33% . 25 CHE#L AR 77 IS
W RT T 73.33%0 5 5 AN R BT AR L, s
FECERBE T 50 19109 PR 2 T AN B 19 OTU B0 i 0 A L
LI AR 43 3 AL T 10.76% .

2.3.2 FRREHRZ M b T B BORE ORI A B L 3t
FE SRR Bl 2R IEAT 4007 . AN 1L 3 0T 7, 0T A5 A A 1 7
Hh 2R 25 2 1) 7 30 U0 B e IR Bt A B, U IR B
BEABEREAR T ITAEMED
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115



116

35 5 # STORAGE TRANSPORTATION &. PRESERVATION

B 2188 | 2019 F 12 A | RS

*1 BEEIERSGITER
Table 1 The sequence information statistics of samples
FE i FPHl%CH WEKHE  FIEHRKE/bp PR E /bp JP AR K /bp BRI ITEL
ND_0 38 196 17 042 978 446.20 271 473 161
4A_2 38 557 17 334 772 449.59 217 461 182
4A_T7 34 132 15 357 581 449.95 299 525 54
4V_2 31 869 14 239 356 446.81 268 505 344
4V_11 32 830 14 717 086 448.28 299 511 307
25A_1 37 934 17 052 797 449,54 270 529 165
25A_3 41 557 18 672 913 449.33 298 453 44

T ND_O N R PR FEA ;4 A_2 AA_T 43 R 4 CHEEIWES 2 RS 7 RIFEA;4V_2.4V_11 5518
4 °C FESWRRAS 2 R 11 RIWEET 25A_1.25A_3 43510 25 CHEEIVIRAS 1 KA 3 RIREA,
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Figure 3

Rarefaction curves

TEEEIATRAR . WK 2 Pim , A 5% 14 1 FE A )
g 55 B4 R 1,00, T W 30 A o BT 5 )% 9 4 4
D AR 3 25 5L 0T B Wi R A mh 48 T 7 445 Al 1Y) 52
TEBL. 4 CHBIC A XS Y5 7 KRR & F = L4
# chaol {HERHS 2 KIFMR T 38.47% , F Ak Z MM BUH
REAR T 79.10 00 . U6 W I 50 4% 4 K 40 T =F & B 0 2
P X2 I 5 D I ) 198 184 0 i A AT 5 4 °C B s TR X g A
5511 KRB 2 RIE T EAREL chaol fH RFHT 11.84%,
TR 2 REVE TS B AR T 43.86 %6, Ud W IZ2 00 i 45 12 °F
90T F 5 R B A I ) B 3 MRS A BT 2 R R
TR, 25 CHENHM G P | REEH 3 R+
IS chaol (HIEME T 81.67% . 5 A 2 AE 1 48 BU(E %
IRT 7.49% UEWTRZ I A 0F T 40 T 6 B B O I
I 1 28 0 ) R R S T 22 R P R A TR

2.3.4  WIRRETE LS MRRAL XY Mg PY A AR S T 4N T R TR 2
B AL WE 4 iR . 2B W 1T (Proteobacteria) 16 T A #
A AR 2 B R K ) R R A TR X S B 85,4804

R2 BAREREMRESHEMEEESN

Table 2 Bacterial alpha diversity index of samples

Fedh FE R chaol WFEIERE  TREFIEEL
ND_0 229.44 1.00 2.22
4A 2 249.00 1.00 1.77
4A 7 153.20 1.00 0.37
4v_2 360.73 1.00 3.26
4V_11 403.46 1.00 1.83
25A_1 279.38 1.00 1.87
25A_3 51.20 1.00 1.73

T ND_O NSRRI BAFEA s 4A_2 4A_7 4030 4 CHEd
WA 2 KM 7 RAREA ;4V_2.4V_11 5350 4 C B2
IR 2 KA 11 RAYRE R 25A_1.25A_3 20 B2 25 C
FEAL R 1 KNGS 3 RIWFEA,

4°C FERE A ES 2 RASTE AT 94.16 %6, 55 7 K (I&
R EMAD N 99.58%0;25 CILANIHM M 1 RER
W17 86.70% 55 3 K™ HE IO Ky 93.08% ;1M 4 'C K
SR 2 KA AR B TRy 66.14 %, 56
11 R Jal I+ 5 83.66 % {H 3 Ik T ) 4 £ A 1) 85.48%
LR 4 Ca) T Ak HF % X85 6 PR O 252 b 48 A A7 £ 4 76 7 £
X TR AR VT L P R R K A T TR

NJE IR 1 43 87 5 90 Bk R A o LR S0 S A
FLERELY 65.820% . J5 41 I RN B R AN B SE AN
9.85 00 » S5 % PN TR I A0 T A B 2 4,630, & BT R
AN B Y E 2y 3.60 %6 18 Ve BR B B AN B 9 FE Y 3.51 %,
WA BN EEL 2.68%, B A HAHE M
FEHA 1L4A8% P AN B M FE 2 1.29% . A 4(b)
AL XS I A FE 4 °C A 25 °C iR BE R SR B 2028 A 4
288 0 6 DA T 3040 9 F s 4% A5 10 T 1 39 PR 3% T 400 1 45
F R T R & A B AR L

AN [ 2580 4% 1R T 3 iy PR 2 T 4N B8 R V% 45 A8 5 00 1R AR
A A AT 2 AR AR R W R AL G - R B T R L
AR LRE ENREE . AHER DERERB . ZHE
J 2 Bk P K R R I ER R R L 2T R A
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Figure 4 Profiling histogram of bacteria on the surface

of chicken breast

5 B M6 B 8 A B E W) JR R AR P SR S 65.820%0 . 7
A T8 5 A4 0% T S T 390 M P B T R AN O T R T T R
4 °C FEILEAN 4 C FLAS R B 5 2 Ko B E59.87%
M 35.50%0,25 CHLRL A ES 1 KPR 54.64% . Ak
IG5 4 CHEREI WA 4 °C 128 P MERE A i 32 B A
AFEFEERHEF, 4 CHAN S 7 KEF R 99.45%,
4°C EA WA 11 K F- = 81.08 %0, 43 1] L 47 #f B A
L T 51.09 %0 F1 23.18 % 5 M 4E 25 “C G 4% 007 8 ik U &%
i {15 2R T 8 40 B 2 BE oM 60.23 %, L W IR BE AR 65.82 %
WA TR

W3 HT -4 CFE AR IR B A g PR 7 O R E
WA R A B . 5 Wang 451 (R ZR DY | Arnaut-
Rollier 2 [ F 55 25 Jt — 30, B AR X 2L 58 AT A 9 79
PRt R U BBORE TS 07 LA B T B B AR R TR, HRE A Y
)R T A AS S AR ] AHL 4 °C T 45 07 58 A X PR AR A ZE
7 00 P A O R A e R B B . BEHACR A 4 CHE
RIS A 5 X6 PR 1) A AT S B B O RS B2 %G IR L SR TR R
X PR R AL B B PRI UG, B AE SRR Y R A F T Ve EE S IR 1Y

W R R I S T 3G B P R AE R O 4 A

O VI AR A B I L o 1 M T A P A KR R
BFEREZ—, 4 CHESIIMANT B M8 a1
WAEAR KRR B P T % A% R XS W 1A i L
B LA AL 77 A B AR A T 2 — » 5 Ros-
saint 21 Herbert 2:1%)  Holl 215 1 BF 5% 45 2 — 3%,
J ¥ BB AN R, AR X 3 B A 3 AR OR IR T AR IR
J& AT R R 2R D R R 2 R BRI A
B FERIUGRRRA TR T b R R R 4y K0 AN N
0.90 % &b, Ho A W FF T BL 45 i 4 1 <C0.01%, 4 CHE:
FEWIASE 2 K AT AR R 2 288 4008 42 N 14.18 %,
EPREEAE R ST W EREBNE N
6.40% JZ BB AN B FEJE N 2.08% 34 CHEI AL K
T FF T R A 43 2 I A O 11,78 %6, R B TG T I 41
FEHER 6.64%  DHEKEBABEFEL N 5.51% 2 W8 4
BN 1.76% ;25 CHENMIAEE 1 X, B s El R 5
KB FERE R 5.49%0 , A W FC B A B £ B M 17.34 %,
VERBEBMBEEE R 0.3% . ZEBMEFE N
6.17% , 4 CHEIMAIEE 7 K BRI A B R 5 28 40
AR 0.08% 4k, I T BHH & & 8 21 1 F <
0.01% ;4 CEAWIH A 11 KR 3 BH R 43 25w 40
WAHEER 1.30% 5, I EBH A& B 4w £ E <
0.01% 325 CHFLALIIMAYES 3 K. T T BHR 20 25 Jm 40 14
FREEN 14.49%  EMKREBME EE N 4.55%, W EHERK
HRAEERE R 9500  ZHBAREEL N 0.77%.,

25 CHEALI XY 1A 04 J65 IS T 22 mh s AT AR 40 TR 4
B SR VD LG A0 R IS R A b R
FhA 5 258 0 T 32 TR R 40 1, 9 S0 2F AT T U AR T L AR
T I 40 T A 7 R T A T R M R T A T A AR
T 5 2 WP TR L a3k 2 B AR P RN B, — HLI
JE B3 L 23 7 A IR P DR AR L T X PR AR .
U ¥4 BN PR A 7 i T 31 32 i RO G 4 1 1 S R
ARG o0 8 I S Re iR, — FLIRLRE 2R B B0 R e v el
KAa o 2 B 7 o BTG v R TR R

FLFF T T A0 A AE A IR R A T B T A 0.42% L/
4°C HEWRAE 2 Rk 12.03% W AREAR T8 T
2y 27.6 5,55 11 REFEV L 6.9% B IBREA TS T
29 15.4 £, SRR FUF A R B DA T
4 CHERI IS 2 REE N 0.85% MR FEATI & T
2y 1A% 7 RIEE 0.06% GBIR FRIGEEA ;78 25 CHE
B E 1 REENITU. B EREAETY
8.4 5.5 3 K2 0.80% AU i FHIMAREA . FLAT B
JBANBEAE 4 CHE A WM B A P E R R AR
FER2 RANEE 11 K FLAT 0@ 40 T AR X =2 B {0 ok T {1
B T PR AR 2538 2o YA 5 35 0k s AL 43 T O 0k 1
FEIE T AR AT B R P A B R A AT R R AT £
P 5 3K 43 B LR T A LA IR AR 1 N R HE
IR AN BEA I kg DS IS 5 v 2 88 B3R A5 1 4 26 7
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15 5L s FLRR B 8 X R A b ) S U L 0 250 A Il 4
T G5 WL 7 a4 T A G 04 40 TR i e S e 2R A T T

7 %6 R R AN B AR D AR AR A P SR AU 0.16 %, {0
4°C B2 2 dE N 3.67% . BB HAAZTY
21915, B8 11 RiZBMBEFEREAT TR 0.81%,
{EA BRI AR AR 5 54 CH BRI EE 2 Kz 8 0 1) 3
BER0.25%, F 4 7 RAET 0.01%;25 CHERIN M 1 d
G X BT FERE N 3. T3N. BB ATS T Y
22.3 f% .55 3 REF XN 0.25% .
3 g

IR X 4 CHAN 4 C B WA 25 CHEaEn
FHE 3 P AR AT AR R PRI TR VR R B TVB-N {28 fb i
AT T I AE I M2 0 2 34 1 %5018 2 B0 A& I3 2% 8 1 1 i
5 5 BIREAS 3 47 X0 1 PN 3% 1A A 2 AR o .l R X
I 5 5 SRR A 35 T A0 B R VR 45 A A M K BB W A B
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