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Preservation of “Green Gem” Cherry Tomatoes by Combined Use of Biopreservatives

LI Meng, LU Zhao-xin, ZHOU Xiang, YU Zhi-fang}}<

(College of Food Science and Technology, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: This study investigated the combined application of gluconolactone, chitosan and antimicrobial peptides
produced by Bacillus amyloliquefaciens ES-24 to preserve “Green Gem” cherry tomatoes harvested at the color-turning
stage during storage at (8 == 1) ‘C. An orthogonal array design with 9 experiments of 3 variables at 4 levels combined
with fuzzy comprehensive evaluation was employed to determine the optimum concentrations of the biopreservatives for
their combined use: 0.5 g/100 mL D-glucono-delta-lactone (GDL)+4 g/100 mL chitosan (CTS)-+the original solution of
antimicrobial peptides without dilution. Under this condition, the highest external sensory evaluation score and the highest
internal quality evaluation score were simultaneously obtained. The results of statistical analysis showed that the optimized
treatment substantially decreased the decay index and weight loss rate of cherry tomatoes, retarded the decrease of pulp
firmness and the increase of color, reduced the respiration intensity and lowered the losses of VC, soluble solid contents and
titratable acids, thereby delaying fruit senescence and preserving fruit quality.
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during storagee (n=3)

H PR I, B g I ] () G, MR 5 b 11
BIRREW ETF, GDLALF AT LA b B AR 5 B 4 2
X, HH0.8g/100mL GDLIMA A fehf, A A 530
K, 0.8¢/100mL GDLALBRA () Br i K% 4 1.01%, W3
& T HAB A FELL(P<0.01).

2.1.2 FRERBIAT PR it T S K 2R I 5

20T L, CTSARFEYS AT LLA 4 b 42 i B Ak 25 i -

FEOW R IR T e 2 . e SRBE T AFE SRR R Y i — )2



304 2013, Vol.34, No.18

E6oild

B5E, R B K 28 . Hirb4g/100mL CTS AR 5
U, EWRORIIZEI0R, BT HALA A (P<0.01).

20F [JCK
& 18 DagioomL cTs
& 14 H2g/100mL CTS
& 127 mig100mL CTS
= LoF
& 08f
. 0.6
B ooaf
02
0.0 1 1 1
0 10 20 30

TP A /d

B2 STRORCE kTR Ah B R R B R R SRR W (n =3)
Fig.2  Effect of CTS treatment on the weight loss of cherry tomatoes

during storage (n=3)

2.1.3  HURIO PR T i R R AR A5

20 LCK OftkEg Bk B0 MR
1.8F
o 1.6F
% 14}
i’% 121
X 10|
= 08}
i) 0.6F
= o4
8% i 1 1 1
0 10 20 30
I I 1) /d

B3 DUBTIA A EX] R AH S ] B B 4R R e R (n = 3)
Fig.3  Effect of antimicrobial peptides treatment on the weight loss of

cherry tomatoes during storage (n=3)

A3 T L, AMPs AL R ] DLAT 230 kb 3 ol B2k 2%
0 00 T () o 0 R o L AR T v R DR R 1 5 B
U, TENEOR WIZE30°K, B 401 2k 3 0 I T At Ab 3
41(P<<0.05).
22 EATE
22,1 PEBEER AR K305 A1 E R P TR VT

KRG IR i AE J A R rh 2 ke AR — R A AR
A, BUIE D a0 e, WPIRAE RBRE T A%,
FA A B AT FR AT AR, B R RS,
FURHURFRME 2 o, SRREE PR T S EUR S
BERE T B, 02 v T A T R ok v e A ) Bl
TR, FAIKPUMCE R R RE T R, RSB D
Fo PEBEER NS T AT N HR30d T A IR R A i R 1 45
GUFE g R FR2, 3. WK 30d o 5 AR B dR . i
EPUREREN, WIRTHE SRR iy, AL ER LR
AbBRO IR P I o B2 R AIG, AT IR AR FIALFROMIVC
BB, WAL, B3R IETTSS & B R, AF
FAB2TAS S, DL b gh 3 w56 45 b 21 () 47
25 HRIA—3, WO — 48R A B A 1 S e ek 17
B, R R A TEE FR O AR, RN R
5 BRI 22 o

FOMRIMEIE W, ULLZRE Ve FREOTI % 4 21
I PR 25 R 3 LU A B 680 R de 4, BRI R 30 Ji5 4138
JREY P 8 ot T 5 R E 8 il 210,959 F10.844, R
B0 TF U b 1 oy i o AR B 6 LR 5 7] (1) 41 ok
0.5g/100mL 7 % 8 R A B + 4/ 100mL 7 Z45 + B i kR
WALA A

#2 WE3AEEREHSMBEEESER

Table2 Sensory quality analysis of cherry tomatoes after 30 days of
storage
[E5S MBIV s
i — T TRt a1 1117
no AWERMA BRREE CHUEML R BB RS BRL apeey

BRI R MR R% (gm)  KEI%  (a¥bY)

(K 0 0 0 4200% 300867 494%  —052° 0197
1 1 1 1 1067° 516957 434" —059* 0910
2 1 2 2 33 ana® 445 -0 0603
3 1 3 3002500 473474 430" —056b" 0734
4 2 1 2 450" 470831% 452" —059" 0586
5 2 2 3002500 488433 450" —062" 0762
6 2 3 1 IL1P 501859 406¢ =060 0959
7 3 1 30 SAIT* 410150% 439" —039° 0277
8 3 2 1 3667% 475981 416°  —059* 0715
9 3 3 2 2533 488167t 436" —002" 0791
K, 2047 1773 2584
K, 2306 2019 1979
K, 1782 2483 1712
k 0.749 0591 0861
k, 0.769 0693 0.660
k, 0,59 0828 0591
R 0.175 0237 0270
BT 4 B, ¢
ﬁ C>B>4

e B R FRAS [N RS FRES 5l 3R 7R 22 55 31 0.05 1 0.01 &
FHAKF. R

®3 PEES0d GBI AR L AR E SR

Internal quality analysis of cherry tomatoes after 30 days of storage
i BT
GES AR R

WES EEmA BURN G WREIHCO, VO MR TH e
REURIKEE ORI R mglh + kg)  (mg/100g) ITE0I% FE%

Table 3

(K 0 0 0 ST91% 2795 466C 076" 0299
| 1 1 1 5237 2920% 500" 050C 0543
2 1 2 2 5443 2890 483" 050 0375
3 | 3 3 5606™  3106% 472 052" 050
4 2 1 2 5793% 2929% 480" 057 0333
5 2 2 3 6071 2929% 510" 062" 0385
6 2 3 1 5220° 300" 520 069 0844
7 3 | 3 515203070 470 053¢ 0416
8 3 2 1 S607™ 2809 515 061" 0444
9 3 3 2 58634 2827 490" 073 0370
K, 1420 122 1831
K, 1562 1203 1078
K, 1230 1716 1302
k 0473 0431 0610
k, 0521 0401 0359
k, 0410 0572 0434
R 0.111 0171 0251
BIAT 4 B, C
WEEN (>B>4




AL 58 =IT

il =

2013, Vol.34, No.18 305

222  HEREAREEIE T LT E

XFR2 . 3O AT R 65 7 % 4o A FH K/ o d
iff 3 PR AR AT R 28 R IR o AMER IR 4555 VT o F
oo, MR AR . 2R AT A, BERER i
e 30d J5 3855 DAL bR IR R 0o 1 ik 5 it 30 Uk
HRW R B LR ERE N, 3K X B i
A1 IR 5 R (1) 3 R Sk 0B IR > 58 SRR > A B
1% A 15 . GDLJJE K 40.5g/100mL. CTS Fi ik JE
4g/100mL. AMPs} SR, B VP2 2R G R 5 i
TS A5 A0 AT A 5 ORI 7 0 (1 A T
0.90
0.85
0.80
0.754
0.70
0.65
0.60

0.55

0.50
A, A, A B, B, B G G G

K3 S kT
4 HERAKFSFEIMNBEERRIRR

Fig4 Relationship between each variable at three different levels and

K1

=

average sensory quality score

J

B, B, B G G G

IR 2 Bk
E5 BHEHEAFESEHRESRERHRXER

Fig.5  Relationship between each variable at three different levels and

0.65
0.60
0.55
0.50
0.451
0.40
0.35

0.30
A 4 4

K{H

L

average internal quality score

RERBT & TR R G UL & B & 32251,
JE R AR e T BB R K . a2
M, BT AN AR, AN R AR B A 2 T R A 22
LN I Sa R A S TNV AES A TR T R e A ) |
55 LR DAAT 250 s A Bk T o R S R R R A Ok By
PN OIS T N RE (Rana temporaria) T 2
EPH B R SO s S S S 2 o I S O . T
WK T o208 2% . BKPRMER, S4HTR Ik T
AHESREARAE RS N R 40 R B T A 8 Tl , 33K
PHES TN, B e R LARYT, AR EFIE R 10158
FETAET "0, 6 2 W] b B 1 0 A PR 6 1) JE 12 R B AIG, T
BRI TKI4) g SR, 3 WL TR IR0 R P oy, LR A )
5, 1% 5 Lucas%F "7 FLER HE Sk DL S Mudoz 22 E 21 I A
Wy LR 2 R, PR A DR A B

6 I 4g/100mL ) 72 SRAH 1T LA S - b4 il RS Bk 28 5 1) g e
K, PURIRFER S, X575 0855 0 b5 i R
FERPEREE SO BRI E R A — B, A HT R R T g5 5
RWER) o F I A KR ASLE R 52 580 8 T4
R 7 SR AE(30000~50000D), KAy 15T S EE A LA
FIHNE NI & 1 P9 5995 B T A0 R 2R 1 23 5, BEAS AN
JRLRE (1) A 5 BRS040 I R v £ HL A (R DNAH T4
SEIMRNAR K FIDNAS W, JF BAGS: 1 B 52 SRR
FERER, NI IR B IR e SR N %, R A A )
Tl R AR R, Fe RORIR R, PR
)B4 2 A o 0 60 W T N IR /K 8 YR e 18 2 18 /K i
PR A TR, R R, 0.5g/100mL T
W (19 GDL AT LU i iy R AR A8 Bk 7 300 1) 4/ 30 SR Y

PRI SR B VP E SR B, I R T .
FIMES 50, AR A 30d)5, 308 2 LT Ik
J R X PR A o0 0 I R S e e R s PR
RN, 3R 26 BBk 3% 0 40 358 S8 5% 1Y) 3 ORI 1)
B HUR TR > 52 SRO0E > A % B R ) s . GDLTU IR E R
0.5g/100mL. CTSJi &% J4g/100mL. AMPs 5 i
B, EE MG SIREUR S, RIZE AR
(1) R PR T 0 T P50 o

PEBKS AR S5 W OE], T8 B SRy, N
WHE 5 (075 TR TOEAT BT RAC ST, e 5 I 5 A 1) e
W 5 5 T DA 5 oA SR S ) S BRI, b8 SR T T
BIFE, AR TR PRSI hR3W%1, HrEik
X PR 2% S5t PAY 0 ot U5 ) e Ay S 3 T D DR L AR R
(16 W 88 85 (AL BE TR AR FE6) . B R (I TSS(Ab#E 1. AbBH6
FIALFR8) AL i I TA (AL FR6 I AL FROYVF 56, #RIE 4R H
PUB IR B AT bR B 3™, 0 s o S DA R B
A4 E B P PVERUR AR, BRI AR A A 4 L ) B
PEBG, AN AELR S22, ARFERE 10 0 .
FERBEI S, ELR AT L AIAL 6 K Bldg/ 100mL 56 5 H
VR TT LS e b ORRE AR 3 00 0 PN, e T
Y HE SIS H R AR T R 2 $00.75%, BT R R AT RE S
Fe M T R EARAT K TR TR 43 15 R R
RN, TR AR EE SRR B, B R AR N S RS
BH st /s, AT BOR N IO MR BTt s, WPIRAE
FHEESR, BRI - =R IR(EMP-TCA)EH N, 77 %
SIEAERE PR, S TR R BRI, SR v R R
4g/100mL 5 5Bl 5 ¥ TT LAY B U 1) Y0 PR I, JE 2%
TSSHITAKFIAE .

3 &4 #

AHFFCCARERR T A AR, N AR R
SRR AT v JRO P B3R A A T LE AT U LA fe (SR PR R



306 2013, Vol.34, No.18

E6oild =

EAH Ao AR LN, 0.5/100mLH 2 HH 2 4 5 4 42/100mL
FESRBH -+ U IR ) B A A BRAR B R R e U, AE AR
T, BRI 30d i AR B 2R VEE FR £k 0.959,
BB RS TEE TR BN 0.844, 53 ICAR 6 570 T A5 R s
AT ) JE5 e R R s A 2R R, PR ot S 512 (1 P i

B, IESER AL R RO BT, b VCL W
PR RPN E BRI, B M ORI A 0 S0 s J
BN, T IE GRS

EEpEN

[1] TIAN Jun, BAN Xiaoquan, ZENG Hong, et al. /n vitro and in vivo
activity of essential oil from dill (Anethum graveolens L.) against
fungal spoilage of cherry tomatoes[J]. Food Control, 2011, 22(12):
1992-1999.

[21 B2, KB, SRR, . 1-MCPXY
ma[I]. dbJ7 2, 2009(3): 219-221.

[3] ALI A, MAQHOOL M, RAMACHANDRAN 8§, et al. Gum arabic
as a novel edible coating for enhancing shelf-life and improving

PRI 705 001 R DR 1 ) 5%

postharvest quality of tomato (Solanum lycopersicum L.) fruit[J].
Postharvest Biology and Technology, 2010, 58(1): 42-47.

[4] CASARIEGO A, SOUZA B W S, VICENTE A A, et al. Chitosan
coating surface properties as affected by plasticizer, surfactant and
polymer concentrations in relation to the surface properties of tomato
and carrot[J]. Food Hydrocolloids, 2008, 22(8): 1452-1459.

[51  EmOeR, BhiiE, BLLH, 45 R RS Ie SRR I ORI iR 1
T, i RRE, 2006, 27(12): 757-760.

[6] Wi, kL, ik, 55 Fe SRR AL SR
BRI T AR AR RE, 2012, 39(5): 80-84.

(701 ARG, SEIROMEVAR BN AR A A BT s (0], bk R
2011, 50(21): 4454—4456

[8]  WRESC, A, T RE, 5. LT s N D 4 B R -0- A i 2 B
W5E T IEATFEI]. fﬁrﬁrl— FiR IR, 2009, 15(5): 434-436.

91  #acHm, PMCIL. FUEIKIIFFILIR 5 g 22 ). Th E 5
43(10): 11-19.

[10] RAMOS-GARCIA M, BOSQUEZ-MOLINA E, HERNANDEZ-
ROMANO J, et al. Use of chitosan-based edible coatings in
combination with other natural compounds, to control Rhizopus

IR 5 IR 15 P A

1257, 2009,

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[20]

[25]

stolonifer and Escherichia coli DHS5a in fresh tomatoes[J]. Crop
Protection, 2012, 38: 1-6.

NEETOO H, YE M, CHEN H. Potential antimicrobials to control
Listeria monocytogenes in vacuum-packaged cold-smoked salmon paté
and fillets[J]. Journal of Food Microbiology, 2008, 123(3): 220- 227
FI. AR . A3 Fe 4t He Ak BE G SR i 75 0t it JJ %) 5% Wi [ D

HE THERAE, 2010.

KNG, ARZE9. Fe SRR 7 3t ot
Sl FARBLERR, 2011, 31(2): 176-178.
¥R, O, B, S RS R B R CH
A 2R, 2006, 27(2): 111-113.

TR, A, Bk, S5O0 A R R SRR A D). R
1, 2011, 36(4): 41-44.

SHUHTE, 22500, PIVREITE, 45 Se TR G o AT R i 1y N T A
[3]. B S5 HLAK, 2007, 23(3): 103-105.

G55, A, AR, A5, JOAR B S OREF I 6 70 Motk B2 47T B IR [0
i ERE, 2002, 23(8): 279-282.

HERKAC, BT, U R IR B N I 61 53
2011(2): 81-83.

LUCAS R, GRANDE M J, ABRIOUEL H, et al. Application of
the broad-spectrum bacteriocin enterocin AS-48 to inhibit Bacillus
coagulans in canned fruit and vegetable foods[J]. Food and Chemical
Toxicology, 2006, 44(10): 1774-1781.

MUNOZ A, ANANOU S, GALVEZ A, et al. Inhibition of
Staphylococcus aureus in dairy products by enterocin AS-48 produced

O LML), gy ARk 2

HRE D).

T AR I 2,

in situ and ex situ: bactericidal synergism with heat[J]. International
Dairy Journal, 2007, 17(7): 760-769.

KSR, S B, ERERR. e SR R S ROHLRE R JE R F AT L
1. Erdb R, 2005, 26(8): 533-537.

WANG Chen, CHEN Taoyong, ZHANG Ning, et al. Melittin, a
major component of bee venom, sensitizes human hepatocellular
carcinoma cells to tumor necrosis factor-related apoptosis-inducing
ligand (TRAIL)-induced apoptosis by activating CaMKII-TAK1-JNK/
p38 and inhibiting IkappaBalpha kinase-NFkappaB[J]. The Journal of
Biological Chemistry, 2009, 284(6): 3804-3813.

LI Weifen, MA Guoxia, ZHOU Xuxia. Apidaecin-type peptides:
Biodiversity, structure—function relationships and mode of action[J].
Peptides, 2006, 27(9): 2350-2359.

BAKERA E N, BAKER H M. A structural framework for
understanding the multifunctional character of lactoferrin[J].
Biochimie, 2009, 91(1): 3-10.
PR e, B TR. 7 SRMIAR E OR B
2010(6): 60-62.

BRI KT SELI]. frdh Tolk,



