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Effect of Microwave Treatment Coupled with Natamycin Coating on Preservation of Chinese Chestnut

GU Ren-yong, LI Zhi-ping, YIN Yong-zhong

(College of Chemistry and Chemical Engineering, Jishou University, Jishou 416000, China)

Abstract: This study evaluated the effectiveness of a coating agent composed of 0.05% natamycin and 2.0% konjac gum
and microwave treatment (85-90 C, 8 s) used in individually or together in preserving the quality of Chinese chestnuts by
examining the changes in respiratory intensity, starch content, fruit rotting, weight loss and percentage of fruits damaged by
insect pests during storage at 5-15 “C. The results showed that microwave treatment was effective in reducing fruit rotting
and the percentage of fruits damaged by insect pests and lowering respiratory intensity and starch degradation to a certain
extent, but it had no effect on water loss. Similarly, the composite coating agent could reduce fruit rotting, water loss,
respiratory intensity and starch degradation, but had no effect on insect pests. A complementary and synergistic effect was

observed when both treatments were combined, providing the best quality preservation. After storage at temperatures of 5-15 ‘C

for 70 days, the percentage of rotten fruits was 3.1%, the incidence of insect pests 1.7%, and weight loss 2.41%.

Key words: Chinese chestnut; natamycin; konjac gum coating; microwave treatment; preservation

25 TS255.36
doi:10.7506/spkx1002-6630-201324064

W (Castanea mollissima Blume) JR =3 EH, 2 [E
Ry —, WHERFE, wiEHE, HANER
R B, Wb, AR NI ER
CTRZE MERY. BREERAME AR, R
fEAERE R, RGNS R 5 IR K RT K. T8
PRI R FRT R SRR, iE R R
—RIEHN20%~30%, A IIHELE40%~50%, L
R AR AR R ) 2R G IR I SR BT DU A5 1
BRI A 2 ) LR R s — R SRR T DA S P
HUE B R G S EIOBCER SR, KRS 2%
Rk, GlERSETHE) “AxRL” , HFBHAEE
Yk HH: 2013-01-11

Y ESS: 1002-6630(2013)24-0309-04

RGP IE TR =R R IR AR P T 3 8001 A 3 58
2 R E,
ERPEEEPTE A %5 & NesE =2 ER0i ) Fill (31 Rag
FRLHE R R A R AL A T A A A
TR SRR A7 JE A B 0t WP DL R Bk K G 45K
TSR A5 SR PAY 0 T A AT D Ak B DA B ST (R BT v AR A
Feo HREEFEY, SRR R M BUR A Y BB
EEZONHRR, BORRE OOy 3 BRI &
fi S S R, T EL, RS BUR R S IR AR SR AR K
WIR D2 RN SL A B, R Jm P AT AR RE RS T BR 3R
T PR > (EDRS T PO o R B o B SR BB E e T,

EE WA B BE0972—), B, #¥#Z, #wit, RN L 5. E-mail: gry8565398@163.com



310 2013, Vol.34, No.24

E6oill=

MR G M SRy, %88 E, SRR KL
R DR, SRR A AR PR S DS I
ATHUGE, X b i FH BT 3 BT 977 5 7110 A e e A R ik
MRSk . gvih B E 0 RN, 2Rt
A A EI ), e LA A B B ARG, FFH
TEA RAMANEE, 577 i DS M AT A R g2,
(R T 2 ¢ [ vt B T B e L i) o . RIS KSR RAORE
Tl

AT FE R P 25 A i, B R Y pd A P 5% KR
TP O B S LB, I O S0m B AR R B
RARW 7 i 2 = 5 2 R PO A T R, BELIE B
SRR RN TS G, IHI R SR AE T, FEARK 5y
2785, Ik B e AR R TR 2 -

1 Me5EHE

L1 Mk

BRI PG L X = AR s gAthEE R
BB IMAE AT KGR A BEFIR
T A RAR HAKRI A Hral.
12 s R®

LT-10f0 A WAL Frra ik & An; AEU-
220 TR O PAER RS AR AR 722-
100B4 AT o] WA e BRI TSR A PR A ] o
1.3 Uik
1.3.1 BREE AL EE v

178 FT IR WS 3 e it A S L 40kg, MEZE2d, TRBA
Gh. Hik . HAEAGK RS, WHLS A4H, B4
10kg, 70z HRR 1Tk 77 SN AT b B4 21, SRS 3%
(ANEED, T5~15CHM NI, &F 10BN E WK s
L R SR ERURE., R R,

SCEPRLY Bt
I ELZE ZR A

1 EGEGESE

Tablel Processing methods for chestnut preservation
i R
ALV T Ok, BV

BAGIELE)  WIREIOkg, BUAICRESS~90C, MHSSLIAERE L, BARER

coEn EUREAHOSTIARERRE, BHOOGNILNI IR FRR

'Ezjﬁﬁ) %ﬁﬁﬁm%mmmﬁﬁﬁﬁomg;gggirﬁﬁﬁm¢%m&%mw
o , TR,

DA+ BAFR AR ERK R, FHNCAFTIA T iR IR A

132 fRErIE

1.3.2.1 eI 5 B A 52
KA.
1322 JEREERE

I3 P ALLAL B rp % U 200g,  1%3,5- A3k K

FRVE DI R Ve 5

1.3.23  JRE RPN E
43 590 W A 2L AR S e P o = AU R
R HERERRE,

SRR T — W

TR 2% = — X100 (1)
TR Al
1.3.2.4 AR E

23 ) AL AR BENLE 100~ 150K ZE, TIIT,
HB R RIETH L, 3R T AR 2 %
v, JEREBCREL
}@a@%fm%mﬁﬁﬁ>qm )
1.3.2.5  HHRP 2
I3 A AL A HE FH BEHLE 100~ 1SORIARZE, VIIT,
AR RS I3, 12 RQ) TR B
A HURR SEAL

HURR/ PG = ————————— X100 3
BRI S 2 ®

2 HRSHH

2.1 ARSI RS (A P 5 E AR £

25

20

s —e— A(KFR)
—e— B(fki)

—_
[=}

—a— C(I&M)
—— D(i+R )

W

10 20 30 40 50 60 70
BRI f6/d
L SR S 0 5 B 3
Fig.1  Respiratory intensity of chestnuts subjected to different

(=)

W 3 /(mg CO,/(kg * h))
(=3

treatments during storage

I 5 B T v 1 e R B T A ) A B A 2 75 HE
M EEARE, BRI R 5 SO ZE Y i e e,
W5k 5 A A . FH B LRI O, X R (A ) B SE T ek 30T 1)
PR i B AR AN R BORT 23 3N B WTHI(40d LA PN ) IR Bt
JERCNNE R, FREZENE: (40~ 60d) B N ARIRAR
A, WsREEAL, HIWECER: JE60dLLE )R EEE
Tk, WPURNGE, WA ea . kAR (BAH)FIgh
th 5 22 R0 JBE S FRC U I (C 2L ) 3% R B 3 PR AR R SR 3 44 1]
(PR B R, 7 ] — TR B[R] 2% 11 R S VAR L, Ak
T A B AT {5 AR TR N U 5 P 1K 39.3% ~46.9%, AL 2
R B 2 Jz 3 M P S 3 P 20. 1% ~32.7 %> i Kb 2L
ST o ik A B A AR R SR IR R 5 5 = D ORI A TRl
B INFKE 2 5 0 0% A FH A OGO A R R AR, A
TP SR FE I R BRI, BB PR IR AR (<
BN, BEEHLZ WA S RIZDEK, TEOR R
B T AR R IR 2 A 8 F (D 2H) e R HE AN O B AT I



E6mill=

2013, Vol.34, No.24 311

SRR U AR S DR T A AR G S S T U i 5 R SR Sy
i, SXFREAHEL, R R A59.0% ~67.8%
22 BRIENHA B ER A R AR

60
. S0s
H%H w0l —e— ACK )
fﬁ 30 —a— C(¥RME)
= ok —— D(HBHR )
10 1 1 1 1 1 1 1
0 10 20 30 40 50 60 70

TP i ) /d

B2 AR RS BRI R
Fig.2  Starch content of chestnuts subjected to different treatments
during storage

R IR 5 1) K 7K A D B RS AL 25 BRIV R, TR
W B B S AT A, LV R 1 SRR P 5 K AR R PR 1 DA
JAR S A BRAC T HE AR FE A G . B2 W L, XFHEZH (A
) BRCEVE R B AR ) (30d LA ) R RR AR,
(30~50d) EL i A4, JE(50d L JE ) Puik FRA%, HARb#
HEIFI R R AR —E, BETOR, EMEEH
WITR148.72% AR E15.12% « THIKALFE(BAL) . 155 (C
) 45 & IR (DAL)AL BEAR TEVE My & B — e FE
B, (H R B335 0 AR T XTI, Wl E 70K, JE
e N34.67% 26.87%F138.26%, W34 AL FE X}
TR EGE R K R R, HH AR5 : DY4L>B
1 >C4l.

Tl ip Ak A R Ik I #ATE — s FR R AR el AL
SR KA SR IIBESE, W BT M () 7K Al P
4% R D01 == T 00 ) P T A B AR U R T 9k % 9 K K
filt o FEIB AN IR ARG S 1 FH (D), XTI Z Ve by 7K ik i
PR A
23 BRI ) A4k

25
20

g —e— ACHR)

s 10 —a— C(IRJE)
5 —<— D(MHREE)
0

0 10 20 30 40 50 60 70
DRI [6/d

E3 RS I R R
Fig.3  Percentage of rotten fruits of chestnuts subjected to different

treatments during storage

HA R, R TR SR A W 51 RS P B
JeE 2 AR SR T 1) i oy B ) I 2 — R BT
BRI 8 o EI3TT L, 0 R 2H (A ) BRI 5

BHE20ROH21%MFIEZE, BHEIOR, BREEREIL
21.6%, BAMRZEI AR R 1) i 32 B R . Tl AL (B
)R 0 Atk 25 25 - JBE 4 TR U M (CZE) BRI 12 22 251 BH R AK T
XTHE, BEETORIEIZZF 5 HIN8.1%F19.8%, LT AL
2.TREFA2. 245, 2 B A i X AR SE B I 24 B Bk
B, HAB AR T 9 B R - IR . e b3
36 3 ) A B A e bR SRR s, R 2 R
I U 1) 490 b 8 2% P o5 2 400 A A A B S 422 2R BRI
RLtE, 3 45 A 18 (DA e IRV R R, ZEETORTE
PERN31%, LEXTIE(K6.96%, MR tE.

2.4 BRI A B R AR A

J—

—— ACH )
—e— B(fHi)
—a— CIRIR)
—— D(lBE+HRIE)

HU /%
O=MNWhAUOIOO

0 10 20 30 40 50 60 70

Py 17 /d
4 BRI R R 2R

Fig.4 Incidence of insect pests in chestnuts subjected to different

treatments during storage

HHE4R L, X R AR ZEAEE20R EH 1.1%H)
WP RS, ZJaRRaEdHmk, EHI0K, K
RRIET.6%, AR R X — FBEIRE.
b FE (BAL)7EBEAN B 1], du SR W BAR T, 58
20K HRFEN0.2%, EHTIORBERN22%, LM
A BB AT KR AR T rp i O, T 98 A T A 1 Y
. QR (CA) R TE 20K B R R1.2%,
BEHEIORNT A%, SHIRKEIY, FRWHIPME RN T
AR S el S TG W AR . DZH (T + 4 b ZEAE 4520
KU HILRE, BETORERENLT%, HIRANMK
4.471%, WBANEAL, HEENAK, F— B RE
PRI 32 BT A B T A HE BRI
2.5 BRI Ao = Rk e AR A

—o— ACK )
—e— B(fHi)
—a— C(IR )
—a— DRI

R BIRE%
O =N WA U 0O
T T T T 1 T 11

10 20 30 40 50 60 70
T e R)/d
5 BRI R R Bk R AL
Fig.5  Water loss of chestnuts subjected to different treatments during storage

(=}

PR B R E R T K &R B, — kK
EIE5% UL ENACREI 2 T-48, 1ZD I “ak”,



312 2013, Vol.34, No.24

E6oill=

B PG, R AR PR R . B EISTET
T, %) B AH (A B AT HA20d 2 7K B0 42(0.65% LA )5
TEE20~40 R EFH0.65% 1 % 4.84%); #40~60
Koo MFEAEFARBRBY B, RKARAE ST 72 (4.84 %1
£5.92%), 60dLhJE, WERET K, KAKIFEME,
FTORKIKIET. 1% o il A3 (B 2H) B S0 ek 1 1) ot £
PR AR AL 550 R 2y IR B (CZH) AR S 24 2R B R AIK
TXFHE, ETOR KA N2.42% ; DAL+ ) B B2 5t
BERARBNESCHBL, BHETIORKKMNN241%, F
AP B8 b B T IR AR SR K 3 28 R TE R, TR B e )
FH RS J2 P 28 7K o3 26 AT IEEE A 2880 A AL RS S 3k 4 1)
R R

3 & #®

20 fih 5 2% R JBE S R 4 A e A AR v I B S I
ARG AT R BER RIS, A2 0 AR R P i A
SO, RO AL A AN SRR SR AR, &
Tok At B 2R R JBE 2 R v S 48 5 A A B S PR S £l T K
IARRIR A, DRI A CR AR MG T s R R KRN
HIERE, WS AREE DR N A . T b R
iffy A5 4 Ak B P RNV AR (i), SRR O e BN ) K B 5 B
SRR AN — s FERE AL, T iR PR R e ) 3o Sk
ANEI K AR U RO . SebR AR N I, RS
BREEEG, P —E MR D&, DARRSEA R 240 21k,
DNJEI, SRASALERE], A LS~ 10s 2 8] B .

TR G E85~90°C ,  Ab T 8s) 4 T RE A5 25 7% K Ji W
PR R S P 308 110 25 ke R OB, S R A0 [ i S g s e
HRR D ERRAC, WA — e FE R PR P I R A, sk
GLUERY SV B AR, (RN IR SR K TE R s 0.05% 4N
fth 25 3 -2.0% B 1 IR IR RE A AR PR MIRAR JE R 12 %6, it 2k
K, BRARNPIRSRIE, JRGEVE RN S I B A, AR G
RO WAL FEEE’S~90°C, AbFHE8s)4E 40.05% 4N th
F2.0% BRI, 8878 RIFEPIFHEA M B R H AN
RUNL, SRR AR RAOR, RS~ 15C4ME T
JRK70d, JEREE3% HRER1T%. FEHRAF241%.

S CHR -

(11 EiEE, XIEFE, RBE, 55 BRI e 3506 J5 20 g PR % 0E &
HAZ G PED]. Ab a2 B 41, 2006, 21(4): 33-36.

21  #/NEA, AR, TR, AR AREE T U I, TR Mol Rt
1%, 2004, 31(6): 73-76.

31 S, Rjed. W RENUEL KB B REEBOR T FT[I]. bk
SERE AR, 2000, 20(2): 44-50.

[4]  ERRE, ERMR, 22 BBk, . BRI R AL R HLEL B T (D],
TR AR, 2001, 18(2): 98-103.

(51 XUAAME, E/NZE. AR AR A HLEE L s me R 2R (0], bl Rt
2#,2008, 12(1): 116-117.

(6]  RTE, EHE, £, 25 A0 HE AR T S KA A AR FRE
S, £ TolkRHE, 2006, 27(6): 153-155.

(71 EHNE, BREEN, 4R/, 45 BRI AR KR 5 A 3R S0 F (D).
TLPE A R 2244, 2001, 23(3): 401-405.

81  #a/NeA, REIFA, EoetE, 5. YRR KV b FE X BR ZEE I A LA
B iEPER s ] MOk RSE, 2007, 43(2): 37-42.

(91  EBREh, Eweds, Mo, FER I E Jpia i kR ZRR (0], 3
JERHE I 6 5 B 241k, 2010, 24(1): 39-43.

[10] Bk&fs, FRIWE, WER, & RO EZH RE REE DR EART]L
AL TR, 2007(5): 28-29.

[11]  SEEE. B B Biva SR I1. 1Ak, 2008(2): 32-33.
Wk, B, BHRZE, 55, £ R TRAN 7K VA Kb B 6B ZETE 5 s
FISAIA ). &b RLEE, 2008, 29(5): 449-452.

[13]  hBA, &R, BhsE, S5 KA A FERTAR E VA i T3 B IR e P
FISAIR ). Bl TR, 2010, 31(1): 347-353.

[14]  #RZ55%, MRIRE. 72 R IR SR A B8 [T, E S, 2010(5):
33-36

[15]  ZRF0, XA N84 BT 6] B ST g8 R s e (7], £ Tolk, 2009
(3): 38-40

[16] XU, VERENS, SRAR A, 45 OO AR FEAF8US A B s [J]. Rz
%, 2007, 21(3): 281-282.

[17]  de3EUE, /NI, sk, &5 BREER T35 R A 5 BE 0. B
AR, 2008(2): 95-97.

(18]  [EK U, FIZEEE, 22 P35, 5. aAhEs 240 B AL 2 A0 A i i
FHIN. & & TRHE, 2010, 31(4): 365-373.

[19] ZHOU Huiling, LIU Meiying, REN Xiaolin, et al. Antisepsis and
fresh-keeping effects of natamycin coating compounds treatment on
red global grape[J]. Agricultural Science and Technology, 2012, 13(9):
2012-2016.

[20]  Z=UER, MRz, RENE, S B IOME T T I]. & AR, 2009,
30(19): 93-95.

[21] XU X, LI B, KENNEDY J F, et al. Characterization of konjac
glucomannan-gellan gum blend films and their suitability for release
of nisin incorporated therein[J]. Carbohydrate Polymers, 2007, 70(2):
192-197.

[22]  BREE, £/ YA ST S IM]. TN SRR E TR
fif L, 2002.

(23] HEEERE Y AR B AT, AR ) A B A S0 TR e (M.
JE5t: Bl L, 1999: 392-393.

[24]  HEMHE, Blz, BRATED. AR TR TR gk L FE R o A R AR
TR AR R SR [T, SR 223, 2004, 21(3): 237-240.

[25]1 AR, SHTEEE. 5 T F X R AT S S AR A DS Tl 5

[J]. SEb 4R, 2001, 18(5): 267-271.



