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Effect of ginger essential oil nanoemulsion treatment on preservation

quality and microbial changes of chilled pork at 4 °C
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Abstract: [Objective] To analyze the preservation effect of ginger essential oil nanoemulsion as a natural preservative for pork.
[Methods] Pork tenderloin was treated with 1.5% (w/w) ginger essential oil nanoemulsion. Changes in sensory, physicochemical, and
microbiological indexes of the pork were analyzed during storage at 4 ‘C. High-throughput sequencing technology was applied to analyze
changes in the pork microflora during storage. [ Results] The pH value, volatile basic nitrogen, and malondialdehyde content of pork treated
with ginger essential oil nanoemulsion were significantly lower than those of the control group treated with sterile water at different time
points (P<0.05), showing good preservation effects and extending the shelf life of pork tenderloin by 6 days. The nanoemulsion effectively
reduced microbial abundance and diversity and inhibited spoilage bacteria such as Macrococcus and Brochothrix, thereby delaying pork
spoilage. [ Conclusion] Ginger essential oil nanoemulsion can serve as a natural preservative that effectively inhibits spoilage bacteria
growth, reduces protein degradation and lipid oxidation in pork, improves sensory quality, and extends the shelf life of pork products.
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Table 1  Criteria for sensory evaluation
B WEEL AL 9.0~10.0
AR LT, A PR 7.0~8.9
SRR EAN 37 5.0~6.9
A8, 5 K BRI, TG 3.0~4.9
P (0 L 4 0.0~2.9
AR AR UK, JE R I AR AR IR 9.0~10.0
B AR, ZERTIh AR, T8 Al 5 ok 7.0~8.9
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5 G WOk S 0.0~2.9
Wb U B SRR A R R R MBS B 9.0~10.0
JU R R R RS MR SR 7.0~8.9
FAE — 4 TR T B K 52 G2 1 5.0~6.9
TCARAE ,F2 e M AN S 3.0~4.9
B 4 R A B I 0.0~2.9
L AT 9.0~10.0
BAHG T 7.0~8.9
BHi T 5.0~6.9
KT 3.0~4.9
TR T 0.0~2.9

1.3.4 pHHMME 2 M GB 5009.237—2016, HU5 gkt
fb BIF BB I A 45 mL ZE 48 K 1, 53 30 min S5 B B
I pH {E .

1.3.5 WIEE(MDA) & m Ml E 2 GB 5009.181—
2016, HUS g #F b WIF S J5 E AR N A 25 mL B 4t 47 50 7.5%
= LTRHN0.1% EDTA-2Na & i, 7 50 CF Ik ¥ $2 B
30 min,  E R IERSE 2K . WS mL IR S 5 mL
0.02 mol/L 2-i AL I Lk Z MR IE A& , 90 “C/K ¥4 30 min, ¥2 A1
JE M E 532 nm ALY IOGAE o RO 28 . (o R
JE I 0.01~0.25 pg/mL 4 1,1,3,3-PU H 48 JE 79 4 0 o 9 42
Wil bR vfE M 28 (Y=0.957 7X+0.045 9,R*>=0.993 2) ,

1.3.6 ¥ Kkt # 5 A (TVB-N) i I &
5009.228—2016, Ht5 g fibFES J5 A 25 mL 2518 /K i2
.30 min, 485 L) 4 000 r/min B.0> 20 min, B35 84
1 og/L i) W3k 21 & B 5 W Fn VR WY M 4 & BV TR FE
Vipseaz s Vimwazmse— 15 0 L BRR A 1E IR G 468
R R BOLE MG T8O £ LA ZE A 20 g/L
B0 R VA T 1 mL B LR A 4R R I ZE LA = A 1 mL
TRV, o LS D s (L S AL 2 B R A AR
WA S BRI, MNAERRAL A T mL 760 B 2 40 V5

2 i GB

ZRETE M AK L IEST 4 °Cb B R EE R H BT LR 0T

ST 220 F- 4 Vs D Bl 38 35 = LA R 32 Bl sUEE s p L
TR 57 0 VR0FT A6 R B R S0V W . 37 "CHELYR A8 P BB 2 h, i
It 5 I 5 1 0.005 mol/L 3 TR A5 i v W T o, I AL
SLEn R4 RO = A
1.3.7 @EMME WS g A5 REALE R 3 A8, H @22
I 78 RRE I LAB (B2 ) cafll (LL/8%60) b (/) .
1.3.8 B#EBEMNE 28 GB 4789.2—2022, 7E G
WA T IS g B R JS A 45 mL TG i AE #ER K,
37 “CHR % 30 min, FELE 101580 FEAG B, 3 B iE 1
T B B 1 T W 100 pL 75 PCA 85 3% 4 B AT A . 37 °C
R B FR 48 H HE 5% 24 h S IS K MR
1.3.9  hf H s dE 7 OF R W RS 4L MRS E.ZN.
ATMMag-Bind Soil DNA Kit i 7 £ i i J 56 91 $5 ok f7
DNA 4 B, B ig % B I 4 ) DNA 5 # 2 . Fl H Qu-
bit3.0DNA £ 32 551 £ XF J& X 41 DNA K 8 % 1t , DL 2
PCR JZ [ i N A ) DNA . #KJ& , F i H 51 9 314F Al
805R it 4T 16S rDNA () V3~V4 [X iy PCR §" 1 (341F:
CCTACGGGNGGCWGCAG; 805R: GACTACHVGGGTA
TCTAATCC) . PCR ¥ ] 0.6 1 it i 2k 4b ¥ # 17 DNA
i 4l Ak 8] Ui, F) F Qubit4 ODNA #6 I 2% %1 £ i [l iz 114
DNA W 52 ik, DLy B R [ FE A ) DNA SRk IR &, 2
J& ff A Tllumina MiSeq ¥ 5 ¥ i 2 il £ ) DNA # 47 l
FP o AT BEVE OTU %X H | Alpha 22 B M K 3 A5 ) B 7%
(o
14 HESF

R E 3 H 4T, 43 B W Excel 2019 il
OriginPro 2025 X 4 56 Wi , ik % 45 S A IBM SPSS
Statistics 27 F {4 X B HE 34T i 2 k25 5 4 o
2 H#RS50br
2.1 EEEMN

P LT AT A T AL G 0 SRR A B N (] 19 4 R
T BRI 3 d =22 )5 3K 30 41 O R I 40 38400 T o T 4,
0 B 22 K5 i 40 K LB 0 A R AR TR SRR BT . TP
U111 B 25 5] 1] A A R A BB R i T B R
Wk ife , Fh O™ A T R S LR [ B i T 4 1R K™ A Y
T 2 My o 73| T T, O L AL O B TSR T R AR AR L R OK
PEALAT BT e, BT LASE A A4 A S0 R R I 25 R I 45 7R
R PR R AR R 15 R IR 4L R
P4 A0 T X B2 (P<<0.05) o IR T # b e At A RS BT
TESM A, T RE 2 K 5 A BE X Ho A O 00 % Fh B A R
Jo 3 — S R AH IR R A R 6 A5 R . iR 2
TR, R AR FLRE O AT B R R B R AR L A B
FRER T

109



iz 5 (R STORAGE TRANSPORTATION & PRESERVATION

401
351
301
25+

S SIS
Sensory evaluation
N
S
T

0o 3 6 9 12 15
Tt 5 I 1]
Storage time/d

INE RN TR R 2 5% 18 3 (P<<0.05)
B 1 T A SRR RS

Figure 1 Sensory evaluation of chilled pork during storage
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Figure 2 Changes in pH value of chilled pork

during storage
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Figure 6 Changes in total bacteria count of chilled

pork during storage
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Figure 7 Venn diagram of OTU number of chilled pork
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Figure 8 Changes in relative abundance of microflora in chilled pork during storage
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Figure 9 Heat map of bacterial clustering of chilled pork during storage
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