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Effect of Packing Materials on Quality of Yellowfin Tuna in Cold Chain Logistics

Jiang Xiaona!  Feng Junli'>?> Dai Zhiyuan'-? Tian Xiaolan' Lin Yanan!

(! Institution of seafood, Zhejiang Gongshang University, Hangzhou 370012
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Abstract The aim of this study is to investigate the effects of packaging materials on the quality of yellowfin tuna in the
process of logistics. In this experiment, the changes of the texture (hardness and elasticity), water holding capacity, TBA,
flesh color [a* value and methemoglobin (MetMb)] and histamine content in the control group, PE packaging group and nano-
packaging group during flow process (120 h) of the actual 4 °C were investigated. The results showed that the hardness,
elasticity, water holding capacity, a * and TBA values of the three test groups decreased with the prolongation of storage time,
whereas the contents of MetMb and histamine were increased. The nano-packaging group preserved the best quality after 120
h storage, followed by the PE packaging group, and finally the control group. Therefore, PE packaging materials and nano-
packaging materials could alleviate the deterioration of yellowfin tuna during the cold chain logistics, and the buffer effects of
nano-packaging materials were better than PE packaging materials.

Key words yellowfin tuna; logistics; PE packaging materials; nano-packaging materials; quality

S (tuna) RKRLZEMEARFELEM KA, B s EmMEnfeEl, 2LEERNA
KO, i ESEAR. B 448K AL 445K D AifEscR, UHE DHA (+ A
) Al EPA (ZHixkIMEL) %5 n-3 PUFA ( Z AR >, HAMKEN. sEOSEL, K
W& A )RR 25 1) f ﬁ&%ﬁﬁﬁﬁ%@ﬁ@,ﬁ%mm%ﬁﬁu&mmwﬁwﬁﬁm,El%a
I 2 o AR A FE S (24

B E M e 44t A BE IS S i FE T AR FRAE —55°C K LA RS, A B s i Y ar IR E A s s e
27K, %ﬁlWﬁ%mmtﬁ@L%$% B2 R A @A AT X RO A bR 8
5, T BE R B A M AR R T S BRI . AR B IR AN A AT AR I DL SO B is Ak AR,
AT el /D 3t Ao R XoF A B3 R S e, AR I 9T S AR

T AR A AR 5 A0 25 R E BRI SR AR PR R RS T BRI, Siragusa S5 BRFF 7 R B

HETIH: ATERE TR E (Y201534380) ; T4 R TR RITIH (2017C32072)
EHE A ZIRGF, 2, 1990 A, Bt
W% ke . 2019-08-12 15:19:02 2% % fhl.  http://kns.cnki.net/kems/detail/11.4528.ts.20190809.1733.010.html



2 AR

Zexd — Bt A R, AR ORI SR BRI AR, RERERRAEN S E. WHE
SFEN K AR U ST B RO AF . HUBRSRBE . BELRR AE 0 98 5 s 72 DL L 3 T 7 B IS PR
R o BUORBARME A S DRI R K, ok 7 &l Tl A iy — R AUMERE . BT AE IO Oy fr i 4
MR E G R T B S AR T — bk, RO X%y, IO rEs A e e
MR A R RERR . RS =S AL A PUR R i SRk, 2 — Ao R fr B AR

I T AN [ 2R AR o S8 g M 101 v BE D I I A2 b £ PR B ot 5 AR 1 2 b A O 9T . AR A
iR FEKJI. TBAL W (MBI B BLA I TT HREAT 20, 4R FUAS R AL e b4 kx4
A I R v S A e R DA R ARSI R v B G e A 1 R T R S

1 #REFE

1.1 #RERA

WS, REIRE-60C, Wil KEHEBOAR AR &M% PE B354, AT AV TER
MAERAE: BREEHK Ag MPLKERLE, ZEHREVRE (R ARAA; Kxi@ExmN
223 mmx118 mmx145 mm, E£/E 16 mm & REEFE, SRR B AR A A BERA 8. iR —
SR AR, BRE TR T TR s PHEEEE A (4EE>95%) , Ll A A
R, TR . BEER . SEABNELI N AR A, UM TS AR A A5, HEE Nt
R, EE TEDIA AF].

12 UHB5EF

PB-10 pH if, EXZ I RIEACE A IR A A 695 ik (i, 2996 “K4M& IS, Sunfire
C18 #, &M Waters A#]; Ultra-Turrax T18 basic #JFifl, fE[E IKA A& ; UV-2100 L4ha] W56
JeEEiE, ZEE UNICO Adl; TMS-Pro A4, EE FTC AH .

1.3 REH*E

B S ke A EARIE R DI 5 cm>S cm>3 em B FABL, O] U ) A B pd N -60°C UK AE 45 F
TR ACYRIE R R Is RSN, ARYE Davey ZEDUNT it HAEKEM A AR AR, 45
REEFE AR, H54 100 g &He T T 500 g oK, BIZE(RELAER 5 NN R0 B E € 1 Bk, &
HUKLE &N 100 g, HX 3 £ 100 g &t f, 55 1 E X4, ANAEREME; 5 2 4hE N PE
fAEH, HEMH PE REEEEE; 2 3 MIEAYKREIEH, HERBPOKRMREESaEE, 453 [
EVKR MR EEAE T, KRB IR 4 CUKFET, 24 h B 1 REE. kM 3 AT RS, BUTFEME .
1.3.1 J&E#

K TMS-Pro 5 #4) 43 A1 A3 S L 3 A1 5 T i i DR S5 AL PR AR A B A . B ERFE AR Sk (B2 6.35
mm) , XTALAHEAT 2 ORI T 2 A A . A S B FERE B . i . BN RE P AT BURE
3H, BHCPATIE 6 R, Fd@ i X KEMG/MEFERCEYIE, BRI RZE, &R S
PR . f@tii)s TPA B E S8 MEEE: 1 mmis; B 50%; f/NEJJ: 0.1
N; PR ZERS [a]E]FG: 5s. A¥ERAEHZ: 200 pps.

132 kA

2% Cheng MR 3B B . EURE A e A HE, FREXFLA 5 g (id Mo, g, FEAf 4 0.001 gD
BT IREA A 50 mL 204 d, 2000 r/min, 4°CE 0 20 min, FRE (My, ) , 1055 55 0 KR
o B TR R 105°C FIERR K AR E (M2, @) « FKAIBTEARXN:

WHC (%) =[1 - (Mo - My) /(Mo - M>)] x100%
1.3.3 TBAf&

Z% Salih Bk HHEBS. B 5 g KHEARIIA 20%1 =& L8], (TCA) &l 25 mL, 21Ji
JaEEE 1h, 7E 8000 r/min, 4°C B0 10 min. WHL 5 mL JE#, HIA 0.02 mol/L ifX B b 22 /K %5 W 5
mL, KB 20 min J5RBIKAHE S min, 7E 532 nm ARG A RIEEOLEE A FlbRiE
281t 5 TBA fH. TBA {fi=Ax7.8 mg/100 g.
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D SENOEA (MetMb) & &2 18 SCHR[14] 7 052 FHAE 1B . B 2 g e A 50 mL &0
Erh, oA 20 mL40 mmol/L BEERThZZ R (pH 6.8) , ¥ 2 min, 7£ 4°C 8 000 r/min & 20
min, B EWEW, 2 WEN K 525, 545, 565, 572 nm AbINEWOGE . HitE AR

EERAEE (%) = (- 2.541R1+0.777R2+0.800R3+1.098 ) =100

Ri=As72/4525, Rr=Ase¢s/As2s, Rz3=Asas/Asos

2) R Mc Kenna™IfiiE M & te AL WA R FEsr, DEaE{Ch T HE, @ CIEL*A*B* R4
RIS a™E R s R AR AL . PRI E RS A 3 cm < 1.5 cm x1 cm. ZIEEE R M= 25 TR
e (4R SUO, ARSI 9 AN A, BT IR N 2R i AE A R M
1.3.5 Ak

2 H8 SN/T 2209-2008 (33t H 17K ™= it A A 55 AR W i 0 5 736 ) F ) e v RIGHAH €18 5 D5 o
14  Fitsoww

JEIE SPSS 16.0 for windows 4t it # X 56 2 Pm AT AH G . SRA Pearson AHIC R EVE,
MR B EMEAR L . P<0.05 FRnEFIEE.

2 HRE5HH

21 BEHHMNEESLERMNEN

JRAE B, 2 EENSAREZ —, 2IE0 a5 E K, SR, M
PEL OREEYE L ROk MRS,

A5 A £20 P 0 0 3 B v (R AR A A et 1 1. 2 i . (R INIA]D, % ZE R R 2 T R B,
FLrp o R ZH R BE A T PE BLBEHAIYR 2 A N ROV 3 (P <0.05) , X RAHAE B MWILR 1 9.43
N [%3%] 453 N, PE 34100 %2 4.96 N, 24K %E 40 % 31 6.53 N HEIAE & N B JR ] A& f A
HTEREFHCEYVE R R, 40 S0 (1 sl 20 i A0 J2E 0 25 RO AN BT Pt At 2 M &5 ) e T AN DR &, 1)
B, A1 AF 4 2 () S5 AR 1 b, AT S UL A R AR AR T iy oK A 2 A O R R T R %
12, TTREZ T RETER AT LAH A Y B e A o S A st RS DL R . FECEIE, PE
0,28 2H RN g oK B 285 2H 1 bt R PR 3 Do IR 1 v, Ud I 3SR s e £ PR ) R, X AT RE S AN TH]
Y IH] 1 R K AR K.

JE e I 1) /d

Pl 1 B Al £ AN IR SR AL IR R ARk
Fig.1 Change of hardness of yellowfin tune samples by different packing groups
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Fig.2 Change of resilience of yellowfin tune samples by different packing groups

22 BEMHAMEAESHSIEERFKINITN

KR RPN PR BRI R Z—, PEESRATED MG, mRHRS KA EA
FREIE I, AERF LA SR s Bk . AR B0 AR o LA K AL ZFHE A S kg i 2k, ek B 1
BEfi, 2ol RNLA LT 4w Rigb

ASCMAFFF AR RUAF B IEER 1. FRK R e B T RS, ZEéT V. xifdd
S A SRR I MWIAE 79.99%F% %% 57.7%, PE AL IE% 59.41%, HPREILANGE 61.12%,
FHRMEREMEESR (P<0.05) o AulI0R Y] G @A AR AR 0 IER, §E 54 s> A
K EIR S . AR L R 5 Ocafp-Higuera V MUESIRE 77 45 5 — . Flores JI184 3138 35 7K 77 K B JR [
T WS L4858 A D REARF I 2%, BRI WUR AF 4 R B 5ok 0 8, BB AE A P K7
K ORI R PE WA BAT R A BHRG E,  HAE ] K 2 UK .

#1 ARGEARKIIAL
Table 1 ~ Change of water holding capacity of different packing groups

g ) /d 1 2 3 4 5
it 70.3 £ 0.43* 61.46 + 0.22 58.15 £ 0.37° 57.98 + 0.64 57.7+0.25
PE f35 44k 71.08 £ 0.25° 63.43 +0.28" 60.97 + 0.35% 59.77 + 0.26" 59.41 £0.18°
PR B 71.09 £ 0.4 65.89 £0.21%¢ 63.52 + 0.44b¢ 61.5 +0.28% 61.12 +0.32%

s RPHIR S AR SRR P R 2, RS AT B R ERERE (P<0.05) .
23 BEWMHMNEHESIEE TBA EHNFMT

&t EPA il DHA S AEAEN RS E2FE, SkEMRITENL, S FBOARAE 7240
B CEERVBMIS A ER) mERL . TBA H 1 K™ & IE B AL, 8 H B
D52 B R T R B 2 R e 2O,

ACK AR 2R (TBA) EllE, FEZRDEM~Y 1 47T N & (MDA) 5 2 »4+
TBA KN4 MDA-TBA E&Y) CHa@yifiD) , WESWAEK 532 nm A & R oig . Wlkss
FERTN SR AE — e Vil R 2R oR R, b e IR AR . ARG MR TBA EA L
K& 2 fin. BEE R EK, FAK TBA HHAREEERN, SAHANEEEEER (P<
0.05) . XHEZH TBA {HH¥I4H 1) 1.80 mg/100 g ¥4 N 9.73 mg/100 g, PE fu2ZH 14N %] 7.41 mg/100
g, APKEBEAHNE NS 5.68 mg/100 g. &HAEHT 3 KA KL, 5 3 REEWHREINER. 9ka
B TBA ETE I (8] AR 4 L IR AL A0 PE B2, HHEII T RE 5 A RS M BB AR M 2. A i
R, S @EAEMEAEL, PORGEMEEARM, RX RRIBE R MR EESR . PE WM
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RERTR AL B RT R RE 5 A7 2 il £ A (1 AL IR I, HL R GRoR 3 A ROR W] I

#2 ARGERHATBAEMEL
Table 2 Change of TBA values of different packing groups

JE i Ta)/d 1 2 3 4 3
pagiiste) 13.40+0.20° 15.85+0.16° 17.99+0.112 19.80+0.122 21.70+0.15%
PE fl344 ) 12.78+0.14° 15.17£0.13° 16.99+0.11% 17.59+0.13° 21.01+0.20°
YUK AL R 12.47+0.18% 14.50+0.15b¢ 16.09+0.08b¢ 18.22+0.19¢ 20.36+0.09¢

VE: RAHEE NS AR TBA FREST L, WA T RERERERE (P<0.05) .
24 BEMHNEZESLENBHNZEN

S, NEnBAFEEHNAERSERE. NAEANFERLA 3 M, 202
WLEH (Mb) « EANLEA (MbO2) « WENAEH (MetMb) , AT Mb 5% Hfihsh
AL MbO2, MbO, H IR B TR AR & MRS 7 (Fe?*) , RIUNEEL . B & i 7] 1) L&
K, Mb 1 MbO; H(¥] Fe? &tk Fe¥*, Mb 1 MbO; #25p MetMb, PRI G, 20EMH
(@) &, £ WIEMT, &t MetMb AR AE 20% LA 2L, 30%EIIEL (5, 50%
EHBLAE, 70%LL L 2B 22,

T B S AR (a*) AIEENAEA (MetMb) X E o & EBbnE 3. 4 Fiw.
A A T R R, HRARA BEEZER (P<0.05) , X4 a"\WIEh1 5.55 %5 1.94,
PE fudE4H a"f43] 2.34, GKBBEH a' &5 2.96. 4K PE A2 40 1 20 FF (8 AR T X6k 18 3 ok
VBRI R R, TR R E A I A S Al ik, B Fe? ALk Fedr. giKka ik An
PE BEHAMNMBNIEATEMKEEE, SRASEINLEASENYIGT 23.61%3E i 3
42.92, 1 PE BEEHAMYPOR BRI E AT EIIE 40%LLF, 5% a™f TBA EHE®RZ 5
M. RIRLE R, Xetamkil, MBI A SRR, HA gk a3 w0k RUR BT .

e 5 It A) /d

K 3 Mg ARG a* A
Fig.3 Change of a* of yellowfin tune samples by different packing groups
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Fig.4 Change of MetMb of yellowfin tune samples by different packing groups

25 BEMBEHESICEARNII

SR EERENHEAR, HANRMEMNBRIME, W RERFRGERESEEHNT, B
BA e R . MU B B e BT 5 R O M RS R R . 1998 32 [ & A 24 5
& (FDA) BEsRKMP= b H & &5 /0T 5 mg/100 g; i BR % E R = b i & 850 F 10
mg/100 g, H & HFEM AT 20 mg/100 g; K A 2 5 /K £ 240 % & & /> F 30 mg/100 g.

A58 R FH ROAH 8 SO A i vk, I B 6 4 b 7R I T R A R R A . ] 5 R TR
R 9 ) %A 6 2 1) £ A e ZE G B RS BT RS 0, A R E e IRV N . 6 A A i S S AT
41 2.25 mg/100 g #Ehn#) 2.85 mg/100 g, PE fL3EZHIEINE] 2.73 mg/100 g, H9KEL%ELHIE N %] 2.54
mg/100 g, 7E% 5 RENPUKGRASHERAREEMEZR (P<0.05) o R34k
> S AL A, XA RE R BRI T RS AN i, A H R T R R R 2R
FIr=4, 5 RAWLES D DZEIHHF Tt 45 B — 8. 4R i FR B A P IR 1 1 32 I A0 A 4 20 b 1 A R
J R B P A 2, R G TR J3 0 ) AU 1 B AR R S AR, T PR R e AR AN B R o I
i), APk RAOKYSeaA RN S ERARALN, TS EREAPHERT MRS X, PE
LA RN G K L BRI AR 2 A e & & BT, o oK A 2 R SO R L
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Fig.5 Change of histamine of yellowfin tune samples by different packing groups
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