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Effects of Nitrogen Gas Packaging on Freshness, Microbial Flora and Volatile Flavor Compounds of
Pelteobagrus fulvidraco during Cold Storage
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(1. School of Food Science and Engineering, Wuhan Polytechnic University, Wuhan ~ 430023, China;
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Abstract: Air-packaged and nitrogen-packaged Pelteobagrus fulvidraco were evaluated for changes in freshness indices,
microbial flora and volatile flavor substances during cold storage at 4 ‘C. The results showed that nitrogen gas packaging
slowed down the growth rate of total bacterial count (TBC), total volatile basic nitrogen (TVB-N) value and pH, effectively
maintained the color, hardness and sensory quality, and prolonged the shelf-life of P. fulvidraco by two days. Nitrogen gas
packaging affected the changes in the microfloral structure of P. fulvidraco during cold storage, and prevented Pseudomonas
from becoming the dominant spoilage bacteria. Notably, it had a significant inhibitory effect on Acinetobacter on the
3rd day of cold storage (P < 0.01). Compared with the non-nitrogen group, nitrogen gas packaging reduced the types
and contents of alcohols, aldehydes, ketones and esters in P. fulvidraco during the refrigeration process. The results of
redundancy analysis (RDA) performed on microbial communities and volatile flavor substances showed that Pseudomonas
aeruginosa and Bacillus immobilis played an important role in the flavor changes, and were positively correlated with
the production of spoilage markers such as n-octanal, 3-hydroxy-2-butanone, 3-methylbutanol and 1-octanol. Therefore,
nitrogen gas packaging could slow down the growth of dominant spoilage bacteria for a short period, thus delaying the
deterioration of the freshness and flavor of P. fulvidraco, which could be a simple and effective method to prolong the
shelf-life of P. fulvidraco.
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Table 1  Changes in whiteness, pH, TVB-N and TBC of P. fulvidraco

during cold storage
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Fig.1  Changes in activities of PK (A), LDH (B) and CK (C) in

P. fulvidraco during cold storage
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Fig.2  Sensory scoring changes in smell (A), color (B), mucus (C),
muscle tissue (D), and elasticity (E) of P. fulvidraco during cold storage
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Table2  Changes in texture characteristics of P. fulvidraco during
cold storage
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Fig. 5 t-Test analysis of microbial community in P. fulvidraco
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Table3  Volatile components in P. fulvidraco identified by GC-IMS
=} =4 3
KRS gk 4K o
7 2R 2-octanol 10042 218086 14535
1l REGR 2-furfurylthiol 8935 100288 13571
12 4-FEE- 1k 4-methyl-1-pentanol 873.6  86.049 13483
14 SETE 3-methylbutanol 7397 34269 14951
FIS&%NW@ 3-methyl-3-buten-1-ol 7398 34304 12748
ST RELTR 3-methyl-1-butanol 682 22996 12292
29 VRLE 2-phenylethanol 11088 329660 15170
31 A 1-phenylethanol 10668 285955 11815
38 |- -octanol 10388 256215 14534
40 Hih -4 terpinen-d-ol 11614 384453 12167
6 ¥R octanal 10346 251743 13900
18 3RETR 3-methyl-butanal 6190 16426 12071
B2 i3 pentanal 7036 26500 11876
2 TR butanal 6280 17162 12871
37 Tt nonanal 11103 331322 19446
2 [ heptanoic acid 10948 315173 13615
5 o hexanoic acid 10317 248507 1.2935
13 T butyric acid 8525 751 13790
B2 FHETE propyl bytanoate 8933 100124 12615
35 ¥ octanoic acid 11917 415954 18910
4] WRER allylacetic acid 899.6 105351 14340
4 LRETR 2-methylbutyric acid 8243 60.788 14751
4 2PHEARINECE  ethyl 2-hydroxy-4-methylpentancate  1068.7 287.988 13176
8 IR ethyl propanoate 956.6  163.071 1.4469
20 TR methyl butanoate 7320 32413 L1564
& 2 TR . B ethyl pyruvate 7923 49344 14394
oy LRLE ethyl ethanoate 6354 17789 13362
6 AFRTE (D) methyl benzoate 10938 314156 1.6042
4 LR TR isobutyl acetate 7400 34352 16013
45 KWEEE (D methyl benzoate 10947 315021 12136
T HH 4B _di -4 5 -
1 gmg&%ﬁ mmmgﬁmgwmm 10419 259538 15973
30 2R3 (M) 2-methyl-3-heptanone 1098.6 319056 1.2804
9 23R 2-octanone 9554 161776 1.3418
) 215 2-pentanone 7208 29910 13903
7 3T 3-hydroxy-2-butanone 56 35761 13205
3 2-2F 2-hexanone 780.1 45517 11860
33 23-B 2,3-pentanedione 7093 27564 12096
M LFE3HE (D) 2-methyl-3-heptanone 10963 316,674 1.6942
10 2,5-Z FURERKT 2,5-dimethylfuran 9384 143.006 1.3659
16 2-HERERUD 2-furfuryl methyl disulfide 11923 416559 12147
25 2 :WE:WM%‘ dipropyl disulfide 1109.1 330037 14802
E 5 30 2-HRRELS- ARG 2-formyl-5-methylthiophene 11086 329471 15691
oY 2- LR 2-acetylpyridine 10016 215108 1.5022
4 ZIABRE dimethyl sulfide 7489 36.634  0.9604
46 IERET G allyl methyl sulfide 6937 24778 10451
47 BTG P-ocimene 10503 268504 12124
ﬁf 17 26-ZFERER 2,6-dimethoxyphenol 13603 591249 12121
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Fig. 6  Fingerprints of volatile components in P. fitlvidraco during cold storage
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Fig.7  PLS-DA score plot of different P. fulvidraco samples
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Table 4  Peak intensities of characteristic markers for flavor substances of P. fulvidraco during cold storage
. B HImV
ROk VIPE FO P3 Ps P9 M3 M35 M7 M9

T 175 3494742103 35171436690 20282421700 2561741438 22098+374'  325.53+40.18° 2993543041 37379E1875  232.87£29.05"

Fil-4-B 168 122814616 10195213 113552607 12020413010 1419£452° 100512707 1325EIL6T™ 99794148 93.90+2.42°
KFFRTE (M) 168 689.32422.69"  606.0411421°  710.66+5870°  T3O3EINTE  44LISHAIZ4  SOSTALINLY 678341408 614462528 515224233
TR A R AT 168 10678746103  798.15E180%  637.68%8.69"  596.2742540°  25466+46.16°  777.69+20.16"  839.08+743°  73945+£23.19°  355.99+40.28°
TR 160 369.82127.01° 2641312683 188.69+28.13 2338542507 90724565 21624%1798 229894006  346.86123.01°  10457£13.42"
|- 155 328701707 1223.12%15168' 1242.66149.90° 1138484687 8260048600  86480+43.11°  407.79+66.61Y  31578E13.80° 464334875
1K LE 155 5120043673 TILT3EI4590  M87713957 5376439160 35T49+4056 6593345853 506414948 63309422530 528.09%31.25°

25- A BAESQMEERT 155 1543021527 53139045615 5326544333 5080945124 606.08+37.89° 2964510387 20156+£39.82° 163844393  189.54+399°
20 145 4446017940 48078123510 347.6412693 3570414850 337.32H4420% 442671604 4077941458 5211972250 258971237
FETH 144 TASTE2LAD  43261E7558  3047512048% 546691707 30432442260 3937746954 10961421620 1038614583 156.30+43.26°
BB 130 6L0SE2481 36524118 4660£1007  36.04£9.61° 280498 5659138160 5844287 40.64£7.63° 45.804449"

41 126 3484E1014°  3870£567° 354911282 S000E£13.60°  9114+539° 30.69+1.72° 2786+ 1.76° 31.20+440° 3064574
¥R 122 118484924 194.6314521%  21284+1574° 248445084 2102842793 198623572 129564247 120634783 154.69%1343"
3EH-TH 121 1389741657 2857015139 43134+5443° 4604642587 41328456207 3753143734 41174238 207783725 274674713
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