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Analysis of changes in sulfur dioxide residues in 4 kinds of pickled
vegetables under different packaging materials

ZHANG Yu-Mei'?, WANG Feng', YANG Hao”>', CHEN Qing-Yan’, ZHANG Meng-Ya*"

(1. School of Food Science and Technology, Hunan Agricultural University, Changsha 410128, China; 2. Huarong County
Inspection and Testing Center, Yueyang 414200, China)

ABSTRACT: Objective

under different packaging materials, evaluate their sensory quality, and analyze the correlation between them. Methods

To investigate the changes in sulfur dioxide (SO,) residues in 4 kinds of pickled vegetables

The 4 kinds of pickled vegetables—chopped peppers, pickled mustard, chili oil cowpeal and crystal Allium
Chinense—packaged with different materials, stored under room temperature and natural light conditions. On 0, 7, 14,
21, 28, 35, 60, 90 and 150 d, detected the SO, residues by the acid-base titration method, the first method of National
food safety standard-Determination of sulfur dioxide in food, analyzed alongside the sensory quality scores on 35 d and
150 d. Results The SO, residues decreased significantly in the first 7 d in chopped peppers, pickled mustard and
crystal Allium Chinense. The SO, residues in chopped peppers packaged with polyethylene terephthalate (PET) plastic
bottles decrersed faster, with more pronounced quality degradation. The SO, residues in pickled mustard packaged with
biaxially oriented polyethylene/vacuum metallized polyethylene terephthalate (BOPP/vmPET) and biaxially oriented
nylon/aluminum oxide-biaxially oriented polyester terephthalate/polyethylene (BOPA/Al,O3-BOPET/PE) decreased
relatively slowly, remaining 32.7% and 14.1% after 150 d, respectively. On 35 d, significant differences were observed
in color and texture scores. The SO, residues in crystal Allium Chinense packaged with BOPA/Al,O;-BOPET/PE
decreased slowly, remaining 25% on 150 days, with better sensory quality. The SO, residues in chili oil cowpeal
packaged with poly-ethylene terephthalate/aluminum foil/polyethylene (PET/AI/PE) and BOPP/vmPET decreased
slowly, with stable sensory quality. On 150 d, the SO, residues decreased by 14.2% and 41.7%, respectively, and only
the texture score of BOPP/vmPET samples was lower than 7 points. Conclusion The SO, residues in all 4 kinds of
pickled vegetables decrease over time, with noticeable declines in color, texture and aroma as SO, levels drop. However,
differences are observed in the rate of SO, residues and sensory quality scores among different packaging materials.
Additionally, variations in SO, residue decline are noted between different kinds of pickled vegetables packaged in the
same material. By analyzing the changes in SO, residues and sensory quality of 4 kinds of pickled vegetables packaged
with different materials over time, this study summarizes the variation patterns of SO, residues under various packaging
conditions, examined the correlation between the sensory quality of pickles and SO, residue changes, and provides
references and recommendations for product packaging materials, sensory quality improvement and market risk
supervision.

KEY WORDS: packaging materials; pickled vegetables; sulfur dioxide residue; sensory quality; analysis of changes

FH1TE

0 51 &

Fe SR DL R AR R T B A, HLEE T R S
PR R AR, T SR G AR R U, 2

B O TR R R R, R
PEABAS | O ARAL | AR | B R A o D),
A AR R R L B . BUEAL TR A AR AR
PR . I IE B R 0 A5 B SR 0 R O SCERFR O W R
ETS AN B BR R AR AT T Ak R AL B (SO,),
NI 2258 . AL R G0 KB SR R W s £ 7 A R
FE 2 Sy T BRI B B AR, B R ER A il
HIRFFA GB 2760—2024 { &M & EEbRE &M E

FibRife ) MIBRIEEOR, B SO, B /N TAT 0.1 g/kg!™.
SebrA R, AR S 1 MUE O T RS, AR
FRP B ISR A IR 22 R, W AL IR B A,
SN, Ak Ak T RE - AR R B A e R
B PR EEZE A G, (HHXT ISR SO, 5k B it
AR TR RURE B BUE R A A R . HAT, KT8
i SO, 5% B AL I A5 AU, 3o FLACHE i S i e o
SO, 5k i i A A AL it BB o ) AR A DL, B DL SC
BRARTE, Al AL TR0 SO, 4% BA A8 A 1) JXURS: PFA ik
Z B ST, AE eSS A T R U R, g
T P R — s A FE R XU, o A ST BB RS . MBI |
LUIMES . KA RSk 4 Bl DLEEIESE, MRS BUA b e



%5 15 3]

SR, S AR T 4 Pk b — A ALk E R A e b 27

BRI BT R SR (IE W EE GBOEYE), 255 G RRHRGE
RE AR AT ORI £ b A (I 00, TR AN [ 2
R 4 FhifefiEstrh SO, 4% ek R ] (¥ 25 b B,
[ RE X AN [l G RTRL A AT 4 il i =i J Y o A A kA7
AR, TSI i S SO, Bk B AR AL B A L,
N4 PSR BE BURHR IR T, 8 SO,
B B 114 T RS A A BRI 7 1 o

1 RS 7

1.1 #E5
L1 Ja#t

P2 L E DTN N8 O W NEARTHISR SR DAY VN
A B S 2P L (PR A B Sk, RXPR —HIR 2 — R
fig(polyethylene terephthalate, PET)¥EMMH . B ESH (T €);
XS [e] 7 i} 508 T v /58 0 R o) AR — I RR & i O 5
(biaxially  oriented  polyethylene/vacuum  metallized
polyethylene terephthalate, BOPP/vmPET), EX{# " H R 2
“EE/BEIR CE B A BB (poly-cthylene
terephthalate/aluminum foil/polyethylene, PET/AI/PE). it
B/ R 24 52 A AL 2% (polyamide/polyethylene compound
films, PA/PE). SRX7 — HI iR £ — Wi/ 3R L0 B i A4
%% (polyethylene terephthalat/polyethylene compound films,
PET/PE) . RMtIMe/HEF AL X B R B 2R L Im &
i JB (biaxially oriented nylon/aluminum oxide-biaxially
oriented polyester terephthalate/polyethylene, BOPA/Al,O3-

BOPET/PE)(%i FH =t A IR~ 5D
.12 &% A

30%l EALE . JOKZEE . RGP, Wi IC IR
R BRA D, SEABOBral, T RE 2 TR
RIFFEFF K L), B FELL (T4, KET R R
T7); AUR(EEE>99.99%, KPR A BRA F) .
12 UBEE5EF

JYS-MO1 Ju 1 20 23 4% 6 AL (L BRI 03 A R 24 ) );
BS/224S B T3 KRR 0.0001 g, FEL IR A%
AEF) A R A, e PAE R AR I T 4 Bl B 2% 1
B, 25 mL B EE . 250 mL USRS  BF A
(FZNEIDE
1.3 A&
131 X¥i%it

SRR BB A F= AN T WA BR SR 15
MM . F RS | 20IM T A L KBS AR REAR, 7E
A T4 2 2 1) 5 B 2 SR 8N T o AR A = d e 1A Tl
MR RARTER . MR, DURBH . BLAMEREEIR,
IR 22 AL AT A0 FIBRARE & R AR A W5
H1 R 2 IR PET 26 R BY B LB D AR 2e, fa iR se s

SRARYEXE R | R R PE S TR, R AAEM

FH 401 1 9 BOPA/ALO;-BOPET/PE E-&4% . H/ % H
PA/PE %W 44% | PET/PE i WA & G443 LU & HA 6P
BOPP/vmPET % 54%55 4 A e bkhESRS; /K SR H
PA/PE. BOPA/AL,O,-BOPET/PE Wifthifs Bl 4 & 48, 41
TG AR ST A B . B4 LT R, SR
PET/AI/PE. BOPP/VvmPET Wiff& A48 AR fudsdt
BRIESEREA 35 10y, F45 650 g,

VG MER SRR B BRSO RS E b, fEE IR
(20~30 °C) HARHURDG &M NI, A3 BIHEAE T 5
0.7, 14, 21, 28, 35, 60, 90, 150 d BFH4%HL 3 3, 4>
BRI ST, 1T SO, 5% B s A, 7655 35 d. 150 d i, %%
FERRIC 4 1, MRS SR UIRE TR S), Hofh 3 FhRE Sl %
RAY, 4 8 1y, SFATIEE M.

132 SO, %G ERBF %

K GB 5009.34—2022 { &b L aE R &
TAARB A E ) SRk RROR A L EF T SO, R
ol
133 BEFN

BB IR R IES % GB/T 16291.1—2012 { BV 43 Hr ik
WEHE RE T OEE N 510 ), 8GR MR
JERET SRR ) e P HARIE PRI 1 PR, AT
FHEE M T AR E Tl A+ 8 A, XF 4 Fidg
R S e R RE SN NN :d7 SN 18 N2 7o 3
ARV, PRE 455 8 AP 351H .

1.4 REEH

BRI s P, AR AR DR 3 A TREIN 2,
Rz ROV Y{E, PR 3 A T
1.5 HIEAIE

{8 1 WPS 365 Excel B4 8 E4 740 B il P e 2211,
K25 5 LISE YRR, B SR 4 3 IR,

2 HREHR

2.1 FAEISEMEMEFENS SO, ZBEMERE K
o

AR A MBI SO, 78/ BER ) AR L WL IR 1,
FH &l 1 AT, PET #ORDHAIDE B AL A RIBIARU SO, 5%
A B A T R R, AERT 7 d R R R AR,
IR 51.3%. 46.7%, 1E 7~150 d, SO, 4% B4 &~ [ ¥
BOFRE, H PET SURDRUMIBIHTY SO, 5% B & 1) T R34t
PR R . 35 d I, PET SR FIIE R 5 i
SO, FR A F BRI EEHEIR, S35 FEET 67.1%. 53.9%; 60 d
i, 2B FEET 75.4%. 57.2%; 90 d i}, 2381 FF% 81.0%.
61.4%; 150 d I, 4> BT I 90.8%. 68.4%, I, PET ¥k}
% BB AR T 2 Z IR 0.01 g/ke.

felo



28 B 2 4 AR I 27 4 $17 4%
®1 4 MEREEERETNE
Table 1 Sensory evaluation form of 4 kinds of pickled vegetables
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Fig.1 Variation trend of SO, residues in chopped peppers with
different packaging materials
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Fig.3 Variation trend of SO, residues in pickled mustard with
different packaging materials
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