EFESREER
DOI:10. 13995/j. cnki. 11 - 1802/1s. 023922

SRR Bk, BEE Y, B, A AT Ve BN 5% A0 VN TR SR I BT A s [T ] B S kB Tl ,2020,46 (14) 1169 - 175,
CHEN Yong, MO Guohuan, QIU Jie, et al. Study on the effect of controlled atmosphere and cold storage on the quality of
pickled vegetables in Jiangzhou, Chongzuo[ J]. Food and Fermentation Industries,2020,46(14) :169 - 175.

Y —] A L : 2 = LY /
SRS JE X 52 20 7T N R 3 I e G R B 22 i
MK EE R B E L R, = AR

LO PRGNS 24 BE A5 & TR2ERE, )P S545,532200) 2 (S22 M B2 B R IF &, 7708 5% 42,532200)
H E UHERAERABNEATINRENARENL BWAREA R L L &4 i N B SE vh 35 A2 30 80 2 % &
R B, L MNBREL M A FER, UALE A EESN N, +CO, RALEE 4 CAKRELEMHETEE,9 d
W, B/ ISdEHE, 2N EINEETRESFWERSE pHE . LHREESGE V.S E . €2 F AE R
ERMENTH, RN RAHAABRB AN INBEET B AR EFIRBEEENTHAELRET S RN T AN
B, R FW ,MAP1(20% CO, +80% N,) R A B KRB A AN H T NER ERBRN TRV, W& b pH o £ 5
AEW EA RATHBLNBHAARFRERETEATAEEZR TEMARBHA(P<0.05), EARBAHEF
fkF A B 41 (P <0.05) , MAP1(20% CO, +80% N, ) A ¥ 4 B 4 1 T, f A 3 40 %10 N B 32 0 8 0 i i 48 & L5
G HERNERE A, RFINBENCRS R, ZARTHEKINBRERBED S RFRAE & R E
PR AR R K
XEE AEABR;INBRE;DE;RE &R

Study on the effect of controlled atmosphere and cold storage on the
quality of pickled vegetables in Jiangzhou, Chongzuo

CHEN Yong'® ;MO Guohuan®,QIU Jie' ,CHEN Tiantian',
LI Fangfang’ ,ZHENG Xin®

1 (College of Biological and Food Engineering, Guangxi Normol University for Nationalities , Chongzuo 532200, China)
2 ( Chongzuo science and Technology Development Center, Chongzuo 532200, China)

ABSTRACT The aim of this study was to explore the effect of the air-conditioned refrigeration tech-
nology on the storage quality of leaves and stems of Jiangzhou pickled vegetables and to provide a theo-
retical basis for the air-conditioned refrigeration technology of Jiangzhou pickled vegetables. Jiangzhou
pickled cabbage was divided into leaves and stems by traditional natural fermentation. Samples were
taken every 15 days during the 90 days storage under the condition of 4 °C air-conditioned packaging of
N, + CO, with different concentrations. The total acid content, pH value, nitrite content, V. content,
color difference AE and sensory of Jiangzhou pickled cabbage were measured in order to analyze the
effects of air-conditioned cold storage technology on the preservation characteristics of sauerkraut and
the changes of sensory quality. The results showed that MAP1 (20% CO, +80% N, ) was significantly
better than other experimental groups in inhibiting the decrease of total acid, the oxidation of V., the
rise of pH and color difference AE. It also could promote the degradation of nitrite and maintain the
sensory quality of sauerkraut ( P <0.05). Besides, each experimental group was significantly better

than the control group (P <0.05). And MAP1 (20% CO, +80% N, ) could effectively inhibit the
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browning, softening, over acidification and other quality problems during the storage period and main-

tain the storage quality of Jiangzhou pickled vegetables. This study provides a theoretical basis and

technical support for prolonging the storage period and maintaining the sensory quality of Jiangzhou

pickled vegetables.
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Fig. 1 Effect of modified atmosphere packaging on

total acid content in leaves of pickled vegetables
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Fig. 5 Effect of modified atmosphere packaging on

nitrite content in leaves of pickled vegetables
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AFE value of leaves of pickled vegetables

8r

2 b~ MaAPI

6L = MAP2
&5k MAP3 = - B
Qﬂ 4| T MAP4 _‘!‘_:_g_’:!
h —=—CK ”
Wit =
4l

2r 2

l -

1] Il L 1 1 1 ]

15 A0 45 6l ] 00

s )l
10 S A e B AT A AE 0 R

Fig. 10 Effect of air packing on the AE value of sauerkraut

2.6 BEMEAERETFMREL

FOT3 — T A4 RIS () ZURE T i R S
T R AT, S (B ) U B R R A T
(71 8 FIE SR 4% 5 AR W7 T 8 A, EL AR - R
FHR T Mo e i A A AT SR AT A O A L
MAPL 41 Hi = L FEP I8 90 d J& , v &4 iU B, (1

2020 FE85 46 BB 14 (BB A0 ;m! 173




R poac i 00D AND FERMENTATION INDUSTRIES |

TCTR BEREAE , Wk BRI TRk, R 0k
75 4y HorP BE RS> N 28 43R E 21 4y, B AES

MAPT 4 (49 IR BRIE b, TR ¢ 25 240 D B 1) 2R M K fige
RS 2 , AT T A W o3 M 4 2R T il 2K ) Tl A

5 3 [17,20] S T e
PRID N T W Y R T S R URE I (B > o 90 d W 5 CK 4R se i 25 55, i Bl
TR BCE ¥ 53 Ry T8 43, H b g R 43 BE AR & 23 B 75 A8 ﬁamﬁi{%i}\,#HB&HHHU&MS,M Wy
g3 RBP4 R B2 18 43, T R i i 8 RIARE 98 S5t 1T fiKF 60 4, & L& HME.
ST BE 3 43 R IEBIAUT B 2 43, IR AE T
3 BEMBREETNERZUTER LAY
Table 3 Statistical table of evaluations of compound fermented beverage
it 5% MAPI MAP2 MAP3 MAP4 CK
i ] / . T RE B ORE TR T RE TR
Wk FR O P Wk wFROR Wk FR O Wk FR M P Wk RO P
d Wk HROBh B WA vk HR OB B WA Wk EHROF B W Wk FHR B B WA Wk HROBh A 4
0 28 23 18 23 92 28 23 18 23 92 28 23 18 23 92 28 23 18 23 92 28 23 18 23 92
15 27 21 17 23 88 26 21 17 23 87 26 20 16 23 85 27 20 17 23 87 24 18 15 21 718
30 26 20 17 22 85 25 20 16 22 83 24 19 16 22 81 25 19 16 22 82 21 15 14 19 69
45 25 19 16 22 82 23 19 16 21 79 22 18 15 21 76 22 17 15 21 74 19 14 12 18 63
60 25 18 15 21 79 22 18 15 20 75 21 17 15 20 73 21 16 14 21 71 17 12 10 16 55
75 22 17 15 21 76 22 17 15 19 73 18 16 15 20 68 20 16 14 20 69 16 11 10 15 52
90 21 17 15 21 75 20 16 15 19 70 17 15 14 19 64 19 16 14 19 67 15 10 9 14 48
4 BFXEDRETNERZUTER LR
Table 4 Statistical table of evaluations of compound fermented beverage
It 3% MAPI MAP2 MAP3 MAP4 CK
if ] / L~ FWORE B ORE B RE FWORE T RE
1 Al i Ji PN i K OM PN i i P 1 KO P
d Wk HROBh B WA vk HR OB B A Wk RO B W4 Wk EHR B B WA Wk HROBh A 4
0 28 23 18 23 92 28 23 18 23 92 28 23 18 23 92 28 23 18 23 92 28 23 18 23 92
15 27 22 18 23 90 27 22 18 23 90 27 22 17 23 89 27 21 17 23 88 26 20 16 21 83
30 27 21 18 22 88 26 21 17 22 86 26 20 17 22 85 26 19 17 22 84 22 17 15 20 74
45 26 20 17 22 85 24 20 16 21 81 25 19 16 22 82 24 18 16 21 78 20 15 14 19 68
60 25 19 16 21 81 23 19 15 20 77 23 18 15 20 78 22 16 15 21 74 19 13 12 19 63
75 24 18 16 21 80 22 18 15 19 74 20 17 15 20 71 20 16 15 21 72 18 12 12 18 59
90 23 18 15 21 78 21 18 15 19 73 19 16 15 20 69 20 16 15 20 71 16 11 11 16 54
[2] GARDNER N J,SAVARD T, OBERMEIER P, et al. Selection and
3 éI:l:I: ‘L@ characterization of mixed starer cultures for lactic acid fermentation

A 5T 5 AR LE e BE (9 N, + CO, i A%
TE 4 °C V& 2% R T 0 TR 3 T 9B it 5 B4 5% ), i 5 b
B8\ 93 M T 3 8 0 R R R 114 A TR L pHL LI i R B
Ve BEJE AE AL, IF 45 & BOE A, S5 R R B
20% CO, + 80N, I ¥ 7 41 BE A 2440 il VI M R 3%
MR TR Ve B AL . pH A2 AE /Y b, e it
Vi TRk 11 e R £ 45 PR SRR i i, AR P ST S R
T Ay S YT TR SR A DR S 1 57 LR ot Jo £ At
BRIE AR A AR STRF , DT B 7 R 58 e Y 2k —
RS SE AR

& % x #t

(1] B ALMS, E 5%, 4. BT BEFLAT B HDL. 7 R B 15 1 i AR

Y LS S B (1] . &A% ,2017,38(10) <6 - 11

174 | 2020 Vol. 46 No. 14 (Total 410)

of carrot, cabbage, beet and onion vegetable mixtures[ J]. Interna-
tional Journal of Food Microbiology,2001,64(3) :261 —275.
EHEP R, AR 5, 55 R A AR R R AR b R T R Al
[J]. f2hh 5 & BTl ,2013,39(4) :68 - 71.

XA AR I R SR R ot it v 4 78 2 i R 3R e HE gl g 2 R AT O
[D]. w7k AR ALl K 2% ,2017.
ST R I, A, 45 R BERR SR G T i WRoE [T ]
P 5 ,2015,40(3) ;17 - 20.

HIRK TR B R SRR R oL i v B
[D]. ma R AR IL AL K 2% ,2014.
ARKOUDELOS J, STAMATIS N, SAMARAS F.

-

7R A L B 5 8 A 5 B BF 5

Quality attributes
of farmed eel ( Anguilla anguilla) stored under air, vacuum and
modifified atmosphere packaging at 0 C [J].
2007, 24(7/8) . 728-735.

CALEB O J, OPARA U L, WITTHUHN C R. Modified atmosphere
packaging of pomegranate fruit and arils: A review [ J]. Food &

Bioprocess Technology, 2012, 5(1): 15 -30.
RAKESH KUMUR, GURDARSHAN SINGH. Changes in quality of

Food Microbiology,

[9]

broccoli stored under modified atmosphere packaging in polymeric



[11]

[12]

[13]

[16]

films [ J]. International Journal of Current Microbiology and Applied
Sciences, 2017, 6(7) : 924 -937.
GB/T 12456—2008 €1 fit tf AR (0 5 [ ST AL 5« v [ A o 1
iz 4t ,2008.

GB 5009.33—2016 £ il % 4x [§ G5 HE £ il W Al 7 75 ik 119
W5 [ST. b st o [ bR i Ak ,2016.

GB 5009. 86—2016 £ fif %4 42 [§] Z b i £3 i P 4T IR L 7R
[ST. dbmt: o = 4R i i hi At ,2016.

KIM M, CHUN ]J. Bacterial community structure in kimchi,a Kore-

5 11 I 52

an fermented vegetable food,as revealed by 16S rRNA gene analy-
sis[ J]. International Journal of Food Microbiology,2005,103(1) :
91 -96.

KB ARERAESE B AR R I 2R W A 9 23S i R R 5 ) g 4
[D]. T T ¥ K% ,2011.
TAO X,SONG S,HAO M, et al.
bacteria flora during Chinese sauerkraut fermentatio[ J]. Food Con-
trol,2012,26(1) : 178 - 181.

VTT H,FLEET G H,ZHAO J. Unravelling the contribution of lac-

tic acid bacteria and acetic acid bacteria to cocoa fermentation u-

Dynamic changes of lactic acid

sing inoculated organisms[ J]. International Journal of Food Micro-

biology ,2018,279 : 43 -56.

b5 RS AR Al i v KUK B B

FH:‘{‘LFHZQﬂkj(%JOB.
LIV BT 4 TR AR S ) % RERE ] 4 BLAR 7S 1L %

;H\:XTFEEEMEY‘E/JE; [J] . i 5 R EETl,2019,45(5) :45 -

W AE L ML ESE [D]. ik

50.
B2 IRACTR S K T 5k it v 4N 1 2 % 1k B AT BILIRR 11 78 Ak R
A D]. MIREE AR b4l K2 ,2019.

L PNDR R B 55 AE . LRI T 4 R S 9 X B 43 AT F 5
[J] .52 4 T K T 2 4% ,2015,6(7) =2 757 -2 763.

(23]

[24]

[25]

[26]

[29]

[30]

& 7= 5 R R A

VAR L T LR A A R T R R 3
[J] - a5 LK ,2019,35(5) 191 - 194.
LESZCZYNSKA T, FILIPIAK-FLORKIEWICZ A, CIESLIK E, at

el. Effects of some processing methods on nitrate and nitrite changes

Fo 22 4 1 5 )

in cruciferous vegetables[ J]. Journal of Food Composition and A-
nalysis, 2008 ,22(4) ;315 - 321.

CHOI S Y,CHUNG M J,LEE S J, et al. N-nitrosamine inhibition
by strawberry, garlic , kale , and the effects of nitrite-scavenging and.
N-nitrosamine formation by functional compounds in strawberry and
garlic[ J]. Food Control,2005,18(5) :485 —491.

GB 2762—2017 1 i % 42 W b £ dh s Qe R e[ S].
SER AR AEEE RS [ﬂ%ﬁunﬂ’iﬂxﬂﬁ’%‘mﬂ 153
Ja1,2017.

MAJUMDAR D. Liquid Chromatographic analysis of sugars, acids,
and ethanol in lactic acid vegetable fermentations[ J]. Assoc off A-
nal Chem,2003,67(4 -6) . 227 -236.

OH C K,OH M C,KIM S H. The depletion of sodium nitrite by lac-
tic acid bacteria isolated from kimchi[ J]. Med Food,2004,7 (1) :
38 -44.

LI PN, 55, A5 IR R LR T K I X R 3
[J] . frdh 5 & W Tk 2016 ,42(5) :126 - 131.
FREDERIC L, L DE VUYST. Lactic acid bacteria as functional
starter cultures for the food fermentation industry [ J].
Food Sci & Technol ,2004,15 (2): 67 —78.

W, EI5, 5060, . WRSRIRUY W48 ML A AR [ T] . &
A5 R BT ,2016,42(12) 1222 - 226.

LENE K,E BRATHEN,BERIT K, et al.

JBT B4 5 Wi

Trend in

The effect of storage con-
ditions on chemical content of raw potatoes and texture of cooked

potatoes[ J ] . Potato Research,2001,44 (2). 153 -163.

2020 FFEE 46 5 14 (B EE 410 #)| 175
|



