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Abstract: The effects of different packaging methods on the preservation performances of baby Chinese cabbage was
investigated. After harvest, baby Chinese cabbage was stored at 4 ‘C , pre-cooled for 24 h, and stored under varied conditions:
a foam box (CK), a foam box containing the refrigerant (T1), a temperature-controlled box (T2), and a temperature-controlled
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box containing the refrigerant (T3). The physiological indices, nutritional quality, and active oxygen metabolism-related

indices were measured at regular time intervals. The results showed that on day 42 of storage, the chlorophyll, Vc, and

soluble protein contents of the T3 group were 0.016 mg/g, 34.38 mg/100 g, and 1.34 mg/g, respectively, being significantly

higher than those in other storage groups (P<0.05). Furthermore, T3 storage effectively reduced the respiration intensity and

ethylene formation rate of baby Chinese cabbage, delayed the appearance of the ethylene peak, and slowed down the increase

in weight loss rate. In addition, T3 storage reduced MDA and H,O, contents; maintained relatively high POD, SOD, and

CAT activities; and inhibited PPO activity, effectively maintaining the quality and extending shelf life. Cluster analysis of the

quality indices of baby Chinese cabbage during storage indicated that storage in temperature-controlled boxes with ice packs

is the most effective preservation method. Collectively, the optimal preservation performance of harvested baby Chinese

cabbage is achieved by storing at 4 ‘C in temperature-controlled boxes with ice packs. The findings of this research provide

insight into the optimum transportation and storage of baby Chinese cabbage.

Key words: baby Chinese cabbage; foam box; temperature-controlled box; refrigerant; preservation effect

W43 (Brassica pekinensis), J& A6 Rl =5
JBERF, &P AN E S YA R
K NER. ATE A4 EY K &Y, xR
I 0o I 3 95 5 R R 0 S5 A8 1 0 A R 2 Y TR A
R, RS2 HE RSN EE. TR, EER
FEME R H R 2 SE I 2 R IR M 1) — K SR
P, SRR T B S H R v
ALK, R A2 il &) 2 U, H 3R
wh. M AR, REEFRNE, BEH
i PR Y A

RNAEFR S W T, N A T — e R
ARFBHAT (0. 2R YR T, 0.10%3% i i
Ak B B 0% 2 5 e e SR R B IR L . B
DRI, 2,4-RIMER N BRALFEFELE T /N3
WIS HOEEOH R R, Gekaie A
BHEIFRR R 2R 8L R, 1-F &
NI A PR iRt e S s R ot T B, S R AR

BRI LUE — € Al N RSB A &, DUE
REATETOREREY . ZAREEHREED.
A gEt ., w A PR R A I AT, AR
BRI A BT B Ry o 78 KR 1 T e R i oo e 3
R BATEEARFERER, RIEKIHAREER[E], 4048
UL kA RN, A B R
R BVE F,  mT DAYsk b BRI PR B3 05 B 2 S5 T 0 2R
I N, HEl, CAMAERE BB+ 4
7 e 7 O BB i i B RS, fE R AE
. PEEAE. MR SERE AR, BA BT R
RVER, AR F S .

HRT, 3K P Fh &5 G AR A Ik f 53 D DR i o 1)
M AR HIE . AR R 56456 & % 7 A%

Jias WETUHS Gk AR B () AR B AR AR R
HOEFRRL PRSI AR AL, DR
DRUE GRS S A el 7 IR AR S -

1 MR5REE

1.1 53 ap

FEESER H TR T PR X, REEREES
[ A= S AR AR B AR ¢ ARl (R, Hhik
TR AT RS — 8. RN S I S R
SIS KL
1.2 2 5RAH

AR (A% N 600x451x230 mm, #4579 5
KL, BEJE 30 mm), DUJIE Y5 RS AR
TAEAHE s miEM (A 595%400%x250 mm, 4
FRONKR IR, BEE 30 mm), EilEESOlA
FRAF; BAH (EHH 168 mmx80 mm>20 mm.
500 mL, BC 7 5.0% H #& fE. 1.0% NaCl. 2.0% 7l
Wy 2.5% =K ER AR, A 1144 kD, EERRK
FE R TREE AR O, R LR, RE
TL R TR AT : 95% LHE. B ZIFmEng LR,
FEETT KR 2EAGR) 477 5 Trion X-100. & AIA
My Ry bt 22 e AR AR A A BR A 71 427 5 SOD,
H,0, k76, By TR T

2010 B4 By SAH 154X, H A Finnigan A A
KF-568 B 17k, H[EPLF-4H]; Check Piont 11 7Y
%R AL, P13 Dansensor A ] ; TU-1810 448
ANAT LA e BT, bR T AR A IR ST A
A ; Synergy H1 44> Dy REGUALAR A M AL B bR A, 3%
E s AR A R

159




MR B

Modern Food Science and Technology

2025, Vol.41, No.9

1.3 A T %

g PhGE L e SN B B TR 4 C L A
B 80%~90% 264 Tiv4 24 h Ja BEAT VL, BEAL >
m4@ fRd 42 Ji, HR3IE, BANGEER =
Ko (1) CK : FEElERE THEAF; (2) T1: 1
@%ﬁ%ﬁ%%ﬁ%@ﬂ,%%@%ﬁ%ﬁﬁ@%
BB AT L (3) T2 Kk EE FRERA T
(4) T3 : ERBEFHERHEHEAR, Bl
BTHARERNEAR L. BN EERRE 7 d B
2 AT A S FR AR I B . R R CKL T1. T2
T3 R FE X 8153551 N 4.67~4.79 C. 3.42~3.54 C.
3.43~3.53 'C. 3.22~3.26 C.

14 FHEFERS 7 &

I R 568 P35 R ) 2R s S5 M g R e s LR
JRHE R BT 5 R AR AR E R
% Ve F R AR L ke s R A S

K2 D i e kP E ;. e R SRR
CIESRBGEPY I R s AT A S B R T
S SE 3 MDA £ 5% FIBRAR B bE 2 R kP20 5
PPO. POD. CAT K& & B i) 75"l ; SOD.
H,0, K H A Sk ATl e

1.5 ST
{4 Ff] Excel 2020 SPSS 19.0 1 Origin 2021 % {4,
XIS B AT R B 2 S BBV AT AT R

2 HEREDMH
2.1 B/ 3 7 3K Ox d Y 304 A (] A 4

R B9 5 o]

U la WA, ARG 7 d B, CKOZH IR IR o
IEE T UEAE, HIEE A 54.95 mg/(kgh), T T1. T2
T3 4b 3 4H b CK H FF K 7.97% 22.93%- 25.35%,
Ao 33 2 Yk 255 b 00 1) G 4k S () WP ISR B (P <<0.05)
W5 7~21 d B, Gkt SERP I s B AP R R, CK O
T1 AbBEZH T B 0E LR, AbBEAH 2 B 2 AN B3
(P>0.05), TEN5, 28 d B, Gkl (PR s B 7t
M SR DR O« HEW AT B 2 DS 0 2 0k S I 42 3% o
AT IS . FEN R 28~42 d, Gk 4 52 1 Pl
SREEITUE N FE, g 42 d I, AN i
I S R i By s CK>T1>T2>T3, T3 4HE
EZCT HABALBELH (P<0.05). Z5HREW: NEE
VA 701 PR U 4 A A 2 ) L ) e e S R A4 ) )

160

W 5

WK 16 fioR, CK 4 2064 pld R 2L BTt
JE AR, R 7 d i, I e, 1
B4 2.94 uL/(kg-h), BbJE CK 4 2 M s #0550
BRARG. 10 T1. T2 T3 ALFRLH S IUAHALA S (e,
TEW AT 7 d B, LA R R EBAK, A e
M AEK, 204 BoE 2 2k B, R 14 d
i, LA, 2350 2.37. 2.38. 2.36 uL/(kg-h).
FE 5 42 d I, T1. T2, T3 &b P4 b CK 4 PR A
41.10%+ 44.60%- 53.75%, T3 2 2.9 £ BE % 8
FCT HABA TR (P<<0.05). Z5HEEH, KNFEM
B 77 AR AN BEAREIR 205 A= Bl sk = s 06 ) B0 ) it

], CREFRAK 0GR G 2, JUHE T3 Ab#EA .
a 80f [ ICK 24T NT2 T3
z
& 60 - _‘1
ED aaaa ]

5 40+ Zbb b . aab
=
=
= 20t
o

0
0
ek 1] / d
b 40 [k BT S=SNT? T3
= 35¢

2 30} a
5 a ay a a a
2 25f (] bbp P
= e by | b
5 20F c
g 1.5+ aaaa E’bcc c 4 bbc
H 1.0F
£ osl

00 0 7 21 28 35 42
ek 18] / d

1 AEIAES KT EERIFREE (a) MZEERER
(b) B9
Fig.1 Effects of different treatments on respiration intensity
(a) and ethylene production rate (b) of baby cabbage
it B RRDE S A — B A A TR R A2
ey £FREMH, P<0.05. B 2. 3F.
22 ATRERF A EERARY E kEX
ARG IR 5 AR
KA I B e e i o T LR A R SR A, L2k
AR W (A 2B TS . A 2a
PR, (ENGE 42 d I, CK LI R E AL H] 0.62%,




MR B R

Modern Food Science and Technology

2025, Vol.41, No.9

43 9 EE T1. T2 A1 T3 Ab # 41 5 38.70%- 40.32%-
46.77%. SKMEEEP R Mofd R bt R B, iR
AR + By oA R R sz HAER .
Rk, AEEANNEEHEERE —CRE LT
L% T WM IR IR, e b D e e S 1 2K
I

W 2b Fis, W 7~28 d I, &N Ve &
BN, MEA MEREE (P<0.05).
TEWE 42 d I, 5 CK 4lAHLL, T1 4 Ve S e
T 6.45%. T2 Ve & & & 1 2.29%. T3 4 Ve
GRS T 15.83%, Ui T3 488G 808> Ve
FRIBR. B I R NSRRI
o+ BAFIARZEM + AN, TRBEBL, &
PR+ BRI T DL R A Ve B E
FH, P E B A TR R A A L T e U S A AR
2% Ve SR A.

Wil 2c 7] %0, RN 0~7 d B, T3 AbHEA Y
AR E S E BRI, B s T Ak A
HH (P<0.05), FrEfEFEKEESFEARS
B, ERME RIS, RIUEGRMPUE R, b
S5 T B V) PRI IR AN, e e S TV I B 1 R IR VAT
ik, TENJK 42 d i, CK. T1. T2. T3 4 Hyaf %
EFEESEN1.10. 128, 124, 1.34 mg/g, Hr T3
HEE T HMmARA (P<0.05),

a 4| Ik 22T SNT2 T3
! a
s
0.6 .
o\° 05‘ a ]
> L b bb
% 04 b b ¢
g ot R i Z ’
02} ZN
2 p pab
a8
EZs |
7 14 21 28 35 42
TSR 8] / d
b 80 K 22T SNT2 HET3
—_~ 701 aaaa
) 7
S 60}
= a
E 50 F Cb b d a
~ C d c b
| Et
b
<§ ol abem b o2
30_ @’2%
20

eI ] / d

c 251 CK EZZ2T] SXNT2 T3
o 20f i
& b
g e
I 15¢ Pd bZba a.b | a
I d 4P
il
4 1.0 aaaa
&
T 05|
0.0
0 7 14 21 28 35 42
Vet 1) / d
d 0.04r CK AT XNT2 T3
b
E“ 0.03F ,aaa .
E ZN Cd
g ZN N a a
N = b
2N IEZN R b
= 002l | ANl FA il bbg bbd
4 ’s 2\ I d ¢ b abba
# 2 I Y
% | A
£ 001F | Nl | N
| N
N N
N
0.00 L R | PN
0 7 14 21 28 35 42
V5N 1) / d
e 7r CK EZAT! XNT2 T3
6_
N
= o7 aaaa , a abb
1 4 bl b ) O daaa adaa
Z 5 Al A A A
7 2 I A A
N N N N
N N N ‘N
1 N N N N
| A
o LN | N Nl | A ZS
0 7 14 21 28 35 42
V5N 1] / d

2 FEAIEFHIFEERKER (a) . Ve (b) . A
HEH (c) . HER (d) FMAAEERYESE (e) HFIT
Fig.2 Effect of different treatments on weight loss rate(a), Ve

(b), soluble protein (c¢) chlorophyll content and (d), soluble

solid content (e) of baby cabbage

Wil 2d WA, B R TR E 3 L, AN [ b
PSR B RO AR T RS, Hdf
CK ZH TRl R e, BRI (A], CK 2H ik i
KM GRS EYRERTARGEA, RPAFL
HRT LA RIOGE G2 i e e i S 2 1 T B o AU AR
W, T3 HEEEEM SRS Em T TL. T24H, HAE
WA 7 K 21 REREZE, W “RiEf+ &%
A7 AT A B e . TR 42 d 1,
CK Ao & & F IR s, N 50%, T3 4t
SR RN 0016 mg/g, FIEMRE AL, 4 38.46%,

161




MR EmBE Modern Food Science and Technology 2025, Vol.41, No.9

WEZER (P<0.05). 5 ERA, “RiEH + FR5H7
AbEE 5 SRR S B A b AR SRR A R I B

& 2e fF o, TR 0~14 d, 5% A0 FE 4L
TSS & & F M08 £ N 19.09%. 21.21%. 18.18%-
15.90%, SAbFHZEFARZE (P>0.05). T
21 di, TSS & ZEMM ETHIJE, 7T A&
E 5 HT I8 AR IR PRI, I R I A 52 3
HFEMRERYR, SECTIE R Y & RS T

2.3 A T 3Ot 4 b 3 e R 6] U T
R

i 3a fiow, B R R 3G i, AR Ak
U GE SR MDA 7 & I BB Nt s, Hp
CK 41 MDA & & FF-s FE T, KO A0 P4 fe %
IE 2% MDA 5 & (13 n. 765K 42 d i, CK.
T1.T2.T3 434 MDA &% &5 0.44.0.38.0.41,
0.38 nmol/g. AiRFKW], W& E X IHIRSEE 6%
AERAH R A, RIS AR IR .

Wil 3b Bros, FENHEAT 7 d AT, AL R4 HL0,
HaE LR E RN, N 1.93%~3.56% YU [ i, 4b
FAHEFEET CKY (P<0.05). FE7dJE,
H,0, & & FAMREROR, fENE 42 d i, T1. T2,
T3 #H 186.29. 190.10. 176.10 mmol/g prot, T3 ZH%
FZET A (P<0.05). Z5REHNEGEAFIN
T A AR 03 T B AUOR R MR e B, PRI
GBI, BETT IR L i (R AR Y

a 05 [k 24247 XNT2 T3
aaga iCbC
) 0.4} %i 9
g a
2 03} a & bee [122e b
3‘“’ 0.2 a B
Qs 4 aaaa a
< ab
a
E 0.1-%
0.0 0 7 14 21 28 35 42
e 18] / d
b 250 CK 22T XNT2 HET3
2 a
S 200+ a.a [Jcb
2 a a . ach e | BRd
2 a b [Ie d | B d | B
£ 150} bbb cmd | F
= PR | N
= | [ANA
& or | A
S A
= 5oL | M| N
& 23 A
2 A
o LLENM | EN
0 7 14 21 28 35 42

S 18] / d

162

c 07p CK EZAT] XNT2 T3
0.6 |- a
B3
@ 05} a
)
< bb a
- 04F a ENC c c
= ] BN
1 03F aaaa b ?s ?
Q c ‘N | A Z:
& 02f Nl | A z
= % 23 e I
A | A z
0.1 Z\ Bz zZ
N Al |
0.0 N Z 2\
0 7 3

14 21 28 5 42
-5 1] / d
d 6r CK 2471 =NT2 T3
5_
= aaaa ga,a
= 4l Fe Cj—,b a ba
S A § o
7 7 N 2\
bt 23 2N REZN RSN N
) N N N N N
5L Nl A | R | N
o) 2N 2N BRZY BRAY
N ZN N N N
& N ZN N N N
2N Y RSN Mo N
oLLA Z3 M2 iz M2 M2
0 7 14 21 28 35 42
-5 1] / d
€ 750 CK 22T NT?2 EET3
6251
0
S S0+ EEg apld
= EN Zt bba
#H 375 ?5 ?E ol b a
e N N | Al dp abZ yha
i N N N Z\ Pz PR
N 2N 2 B2\ KZs Bzs
il ‘L nn
N N N
© N A Al A
1251 | PN A 1 I I
0 AN 4 AN AN AN AN AN
0 7 14 21 28 35 42
-5 1] / d
f 6001 [ICK 24T SSSNT2 T3
500 - a
— b
E N
= 400 - a N a
2 Z1b C cb bc paa
= g s ol I I
' Z Z
2N B2 HEZY B2 REZN BRZY B
) 2N 2N BRZY RN BRAN ARZY RS
N N ‘N N N N N
INISEZN BR2N BEZY MEAY BRAY MEAY BEAY
N N ZN N N N N
2N 2N BRZY B2 BRAS BRZY R
zZ z 2\ B2 N N
NEEZS B2 B2 A2 M2 MIZS M2
0 7 14 21 28 35 42
ek 1] / d

3 R [E)Ab 3B 75 =3 o e S Mg HA 18] i 1 A Y B2 M
Fig.3 Effect of different treatments on antioxidant enzyme

activity of baby cabbage during storage

W 3¢ i, W 15 d I i iESE PPO 3 1 HY
UG, I 5514 0.56. 0.38. 0.40 1 0.34 U/g,
o T3 2 PPO TR PE B KT Al AL BE (P<<0.05),
VLN B & AR i A a3 7 :UE A I8 2% PPO V%




MK EBBHT

Modern Food Science and Technology

2025, Vol.41, No.9

P ETFHIER

i P 3d AT &N, FE I 7~14 d B, T2 41 POD
EHEEINMERE M EAHEH (1.09%), T2 HE#H
T HoM A FEZH (P <<0.05). 727 14~21 d I,
T2 4% VE T B, T3 41 POD % 1t & 30 T ) i
(3.58%), FEW5E 21 d I, &40 T oA kb #E 4
(P<0.05). 7E5f 42 d ¥, T3 kbFEZH POD % 1%
SEMT TIAMT24, HTIMT2 ZEERAEE
(P>0.05), HILA I, “HEM+EAREE” 7
FC2H B8 AF N B8 PRBOUK I 4k S POD V& P, 3 5 SR S
IPUm e, XA B A DR AR, AT b
S, A AT SR U T A

B 3e AT %0, TEW K 7 d B, CK 4 i 4 3%
CAT JEMEIA B T UAE, 4491 U/g, 1 T1. T2, T3
AFRZL CAT 3V A B b CK 2H 155 3.34% 8.85%
7.01%, ¥J8EZF & T CK4 (P<0.05), H#, T2
AL PR R M T T4 (P<<0.05). 7EI58K 42 d
i, T1. T2. T3 AFEA CAT i MM EEH T CK 41
(P<<0.05), H:rh T3 A4 CAT & i 45 RE W
W& B AR R e RS CAT W& PEIFE & .

FH P 36 RT %N, GEEESERY) SOD W& P £ 3L A
Ja FREMEaS, AIRER . W, TR AR
REPIRAER, 74 KEE A, AR A AR A
A LA AR RAR EL O B AR, RIS PR S0 4 i
a2, EN a0, SOD EMIFIA R, wlfE
EHTRENMA T KEEEA, AREERIK
K FBE. fEN 42 d I, T1. T2. T3 41 SOD j5 %
N CK 41/ 1.43, 1.14. 1.45 6%, W KN & E LA
PR FE AL FRAERR TS SOD i % o

BRI b J ot i PR T B AR S B
BRI R G528, W SOD. CAT. POD. 75
MBI ORI CIRPER + BART s E
Yk Fr o 2232 POD. SOD. CAT W& P, 7] A 2% Hb 4
FEIH 2222 078 2% SRR AR . R R PR T
I HH R (e 1 S i 4 7 B B R I E A, R
b A R R U SR O R I OB RN . AR AR
B, 5 CK4HML, T34 EFHMH H0, SEH
R (P<0.05), 4FF 7 EmrbrEbEe
24 tEEFXRE S

W 4 P, gk e S e 6] 1R SR 4R A5
A2 BRARBR AP  E PR A OC O% R A5 I AT T4
Mo ANEAEFR PSR FRFR 73 N =2 A.B F1 C 4.
A HAEKREFR, MDA, EMEA . L0 %

PPO, B ZHfL % TSS. Ve. Al MEE . SOD. I
3. CAT. WPWRSRFE, C % POD. KW, Bl
FERLMMASFEZ, RELKRERE LG SEZE
Hhn, MDA & &Jm, A dEMLEH R, PPO
WwEETE, S AIMEAMEE, TSS. Ve, AIEMEEA.
M2 RSB 20 N FEE, SOD. CAT. PRI 5% &
FENW 5 Ja AR BE R B %, (HER CK 44t POD
T VAR I 1) A8 AL AR P AR . AN [ AR R A4 2
[ %, A& TIFEMIVEE, 1 #FaH 0. CK-7d.
T1-7d. T2-7d. T3-7d, II#%E$E CK-14 d. T1-28 d.
T2-28d. T3-28d. TI-14d. T1-21d. T2-14d. T2-21d.
T3-21d. T3-14d, MIFHEEHE T1-35d. T142d. T2-35d.
T3-35d. T2-42d. T3-42d, IV #% 1 i CK-35 d.
CK-42 d. I #FH a8 T3 41 14, 21 A28 d, III
R AR TR AR LG AT DA Y, T3-42 d 552 1P o
FE. ZimA s, A ME. MDA 8K, &F
R TSS. Ve RIEMESRE, UiBH T3 40 kb
ROR LR A T AR A . g5 RE -3 TR,
BB VR ) R N fe 0 S R A% B 2 41 1 R
WS 58 P AN 20 A SR 2R, SRR S TR T
FEA T e S R D5

RIEH

puk:v
MDA
50 P

B 4 iR mBUERR LS
Fig.4 Cluster analysis of quality indexes of baby cabbage

2.5 R4 IE T AN 3 e R A A
i #R % el

rE 5 Al fENGAET 28 d i, RIS
R ASA I/ . LRI 35 d I, CKZH ek dk s - i
IR, BDANMERE s RN 42 d B,
R IETARRRELIG N, ARG A hagRE
B E, o R T B, T AL AH RE A A RUE K

163




MR B

Modern Food Science and Technology

2025, Vol.41, No.9

EESKE 7 d LRI, b T3 AbBR A A tE

CK Tl T2 T3
_‘\l . i \ R /i i
28d | :

[ 5 7~ B 4b 28 75 23 S S e e A 18] 50 YL SR 4 84 i
Fig.5 Effect of different treatments on the appearance quality

of baby cabbage during storage

3 Zhip

T s A o B, N B R B IR A A
()i A HLR Bh 3 B e gk 42 d BF, T3 4
Ve, Mgz, nEHEEA & 82 CK 41 1.15. 1.23,
121 £, BEm T HAMLEA (P<0.05), H
i) e G = P P 6 R 0 A P 6 5 R B A 288 %
R R R E A, 5 CK 4 M, T3 41
POD. CAT. SOD &M /& CK 41/ 1.91. 1.26. 1.45
%, A RENE MDA A H,0, & &3, HomeEi e
PPtEfLRe 1. BESrRM, RPN 28 d 1)
T3 H, KUY T3 HREERCRIT HARAAF A, T17%
HOAN R FE AR LU AT LG 5 T3-42 d J S f R R 5 B
L SO FEA A, R T3 AL B AT DA R
il AE AT, X 5 AR PRI 4 RAH — 5 R, “

PR+ B AT SR ROR i, RE Al ek e
SR REEIZER 7 d PAES

[11 ANNA P. Natural antioxidants and antioxidant capacity of
Brassica vegetables: a review [J]. LWT, 2007, 40(1): 1-11.

[2] FAVELA-GONZALEZ K M, HERNANDEZ-ALMANZA
A Y, FUENTE-SALCIDO N M D L. The value of
bioactive compounds of cruciferousvegetables (Brassica)
as antimicrobials and antioxidants: A review [J]. Journal
Food Biochemistry, 2020, 44: e13414.

31 TKoEZ AR I SR B UM OR B EL AT FT ()] 4
T#£,2007,28(1):49-52.

[4] R BUNNIH, 2 K5, A AN [ O S ) 0T B ) ke e 52
DU 5 ot S5t B A7 S A0 I B S T [0 DR A 5 T, 2021,
21(3):22-28.

[5] R B I, A6 7 . 2,4- 3R 5 3K N IR AL XA AL IR
JEEVE TS P /I P S S R A 380 A PR S (D). £ i oIk A
$,2022,43(9):349-358.

(61 BrAEHPHT, J%EEF‘,% AN T 3 A e R ek o e
I i T A5 e R R R B (D] L REH,2020,

164

(7]

(8]

(9]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

41(3):270-276, 284.

TSR BRI TR A AR TN, 4 1 - R B 0 X e A S
V8 R B BRI R[] B S R T,
2021,47(20):194-203.

FE R A, KB I, 55 22 TENK AR AR B A SR i 2% B fx
FHBR R LN [0]. 8 dh 5 R B 101,2021,47(18):215-223.
J7 Ik B B R R AHAR B YA B S5 N [D] AT :
WK %%,2020.

T7 K, AR AR, S T A 0560 7 DK 1 A AR B VA 7
il 8 (7] B & i RH,2019,35(12):157-165.
FRIR. I I A 2R 70 B8 A T IR AU A2 H i AR AT
AT 5E[D]. H PR : 78 K 5,2017.

P75 7 A S I, A RURE R il B AR A N 5 2 AR
i 250 R PRURIE A0 [J]. 68 22 4 A T 2% 41,2023, 14(9):
249-256.

JE TS, S S B AR S R A 4 A AL E XN B
PREE 2 [J]. B3 TFE,2023,44(15):52-59.
B AR IR A A O B S R B A T R

JE e R RS2 A 0], 8 R, 2023,48(4):47-54.
RN BATIRGAE RS R WD AR %

Py b i B [D]CFH L 7 K 57,2021.

R BB, 5K AT AR, 55 AN [R] G AR 0 4 A I R
RIS [J]. £3 A RHE,2009,34(9):48-52.

ke G, R I 14, D B 5, 55 1-MCP 45 & 2 I MR AL 38
AR Il it S )52 [ ] A2 TR, 2022,43(21):17-24.
R, WG, B 55 AN [R] R R VA A 0 SR
Ja b KR (9], 8 i ‘57;?@%1& 2014,40(3):237-243.
B A RN R 4 R C ] B WA,
2000,8:42-45.

R, 2 O, B R Mg SRR R e A B AR AR SR R
MY AR E R O H R, 2007.

kAR, ST, T 06, 55 R S P 2 TR P AL RS P A L
JRARAREZ M [J]. 6 AL A 755 T 2,2011,32(8):156-161.
MERAS I D, LLORENTE C P, RAMAJO J P, et al.
Optimization of the thiobarbituric acid-malonaldehyde
reaction in non-aqueous medium. Direct analysis of
malonaldehyde in oil samples by HPLC with fluorimetric
detection [J]. Microchemical Journal, 2020, 159: 105318.
TR, 3 DB B AP, S5 G T i, B2 4 1) o A AT 0 SR D
st JoE A A %ﬁk%ﬁﬁﬁfﬂm[J].Zﬂklﬁ%%&,zozl,sms):
322-330.

PR ROMR 3 D TR MNG, S5 G T, P2 4 1) o 1 ) (IR R
EERCR [ ] Wtﬁuuﬂ& 2021,37(11):185-194,150.
MEE,&EEEITCARE S &AL S EY i
FEVERIT FCHE S [T]. PG AL R 24, 2007,2:421-428.
IMAHORI Y, KODERA K, ENDO H, et al. The seasonal
variation of redox status in komatsuna (Brassica rapa var.
perviridis) leaves [J]. Scientia Horticulturae, 2016, 210: 49-56.
AGHDAM M S, Bodbodak S. Physiological and
biochemical mechanisms regulating chilling tolerance in
fruits and vegetables under postharvest salicylates and
jasmonates treatments [J]. Scientia Horticulturae, 2013,
156: 73-85.

SRR, SR, BRI S, A TP AR+ VR R N T A SR
e it SO (T D] L2 TORE,2024,45(3):117-125.

W R GO, X 2 B8 7 ik e A R A T X R G SR S R
FISZ IR [T]. 8 FhRE2E,2021,42(17):241-247.




