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Effects of 1-MCP and propolis on quality of apple at cold storage

CHEN Xiao-li,REN Xiao-lin,LU Yan-rong, XU Yiijie, WEI Min

(College of Horticulture s Northwest A& F University ,Yangling s Shaanzi 712100, China)

Abstract: [Objective] The effects of 1-MCP and propolis on cold storage quality of fruits of “red Fuji”
apple were investigated, aiming to provide a new high-efficiency preservative in the pollution-free fresh ap-
ple. [Method] Taking “red Fuji” apple as experimental materials, fruits were treated with 1-MCP and prop-
olis,then stored at (1£0.5) °C,respiration rate,ethylene production rate,firmness,total soluble solids, ti-
tratable acid, vitamin C, polyphenols, flavonoids, weight loss ration and decay index of apple were measured
and analyzed regularly. [Result] When apples were stored at (1+0.5) C,1-MCP treatment could reduce
the respiration rate,delay the decline of fruit firmness, total soluble solids, titratable acidity, preserve the
content of vitamin C, polyphenols, flavonoids, also remarkablely reduce rates of weight lessnees and decay
of fruits, maintained higher quality of fruits. The use of propolis treatment can provide a similar effect to
that obtained with the 1-MCP treatment during three months’ storaged. As a result, propolis treatment
could slow down the progress of ripeness,improve the storage quality in postharvest fruits and maintain a
higher level of the content of flavonoids compared with 1-MCP and control group. This chemical has certain
healthy function. However, with the extension of storage time, the fresh-keeping effect significantly de-
creased, with no differences compared with the control. [Conclusion) 1-MCP and propolis have similar

fresh-keeping effects, but taking the quality into consideration, propolis treatment achieves good effect for
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a short time under the condition of cold storage.
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L (Ethylene) fE 4 — FAE ¥ R H 5 40 i
PR B A O 32 AR A 45 5 05 s AT LLBITE — R 51 5
A DG A A AL BN AT AR AR ) 1) B S o 2
A X R AR AU TR S Y A | o Y A AR
FHE i 3 SR 2 e AR ) I % R A R LS8, SR S K 2 0
e HUR . — M Ry, S5 T 0 R Y

1-H 3 35 K5 (1-methyleyclopropene, 1-MCP)
SR AR SRR TR B R Tz 0 — RO B & A VR AW
R AT 5 AR E A s B T2 G BT O 0% T i
G TS I AE 92 A 2 o (1 2R I 5 ) R
B AL B G N A AR B R S R e Al
FHANBIE5E 09 4 0. R I B 58 R B, 1-MCP 7E K
R BRSNS AR 2 i A Re s R R
AL I 52 3 3 R 2 0 R i 6, S K il 25 7 i ) I g
Ffw . FA T R Rk N AT S H AT JLAE A T 2R
W, 28 1-MCP Kb B30 2 122 IR AR IR, X
ATET X 1-MCP i B HH BEAT 2 — 22 5T

WA g R — ol % 0 A3 WA N T 1 5 A 2 Ak 2
SRR HoAL 7 o FE RS A
UINEIAE /NN N S Ay TN e (s
W U H S W BB 2R AL B Y WRR v T
KUEGWMEE”. AOF5EN] 8 B AU A
BE T A8 VB IMLAE A 2E 2H 24 AR R 3 E ALK 9 5 R
J1 A i HLELA R A 4 R R SR e
JREAE by U B SR 2 U0 S T A7 1Y . I AF R L Bl E A AT R
U JE A ) 2V FH AR TS AN T IR B 3 — 46 8 Y
ORI SZ B AT T BRI SR S PR B SR AT LA
B E AR R A A P SR E N o a
SEE AR L 0 K SR 3k B A i AR L (1
FOXF 215 30 A 5 A R 0 R X PR i Ty 2
Wy AT JC 52 W) ¥ R WL ARGE .

H . £ i 2 4 R o) B2 o ) 2 36
R s 2 3 . A T N 0 B O e 500 T 7, 4 iR
HATRIR 224 To 5 G iy R s o i 2 & 5
IR B8 By A PR L SCPT G837 A8OR . AR g AR e
T IR X £ 3 S A A ]t 5 19 5% il 2R 4 7
TR LA T 5 1-MCP 9 4 6 20 5%, DAY b 3
SR O i v B Shy 2 4 A 0000 O B R 1) T 5 2 AR
o

I e RS R

L1 REgs st

MR 2T & 3 R (Malus domestica Borkh cv.
Red Fuji), T 2009-10-03 3K A B4 #: XA 554
— ARG, TR TR A I 8 AR I R R R d
R CRWUE M KRR E , AT 3.6
PEARIE L R/INSA 2] CTE AL 5 L JC s e 3 A 2R 52 H]
Tl o A e I T VA R A B AT PR ) G
i E B EAR R ELE 95 U LRI =
98% , ¥ il & & = 14%, HY <1 mg/kg, K < 0.3
mg/kg, il <<0. 3 mg/kg).

1.2 R

P e 1) 5 S R AL 43 Ay Ak B ZH 0 6E B L X AR
HIIRAE 20 CF T8 B A B M AL EE 24 h;
1-MCP 4b ¥R 21 3 4E 20 °C FAH 0.5 pL/L 1y 1-
MCP #3 7] (Smart Fresh, A % 43 (1% 7 & 53 80
0. 14 26) FIHHE 2% P EZE AL B 24 by M iR A F 4
SESRTF 20 °CTF AR B 8 U6 11 0 g YA C I Ak i
JiE 53 W e AR B 20 B 30 06 Y £ B i il A R R 2
min, 85 AR T . K A B S Y 45 43 SR 4 0
AJE 0. 025 mm . JFFLIE 0. 5% (0 5 21 WA Y,
BT IR AU B 7 kg A4 A (1£0.5)
CHXF IR 8526 ~90% [/NELA E I iR, FE4
FE 3B ER 1304, B 15 d W@ 1 RSER M
RN A BRAE AR L SR GE 13 K
1.3 MEmMBEAE
1.3.1 wpeRak 5 s g IFREREH
ETONG-7001 # CO, 43 Hr X 2 . S H 25 1 4
R E T (140.5) CHRESE, #¥ R %M ETONG-
7001 A CO, Zr il — R A B 25 T Ak b % 3
B 20 minidsg 1 REE 0 5% 3 IR, &AL BRI 3
WHEE BESZ 9 MR,

R #E 2 TRACE GCULTRA IS AH
AN A . D AR I B R A LA TR A
FOHEE S 1 h JF AR 1 mL, RS 6
P Cfa 3% 2% . FID kil 4%, 2030 N, , GDX-
502 A, HE K 2 mo, AR 70 CL HERE DR BE 70
C,4%0.7 kg/em?, 225 0. 7 kg/em?, A K 1. 0
kg/cm”  #EFERE 1 mL, K I % R 150 °C) , Ahbrik
ER. EEIE 3 WK, ERBOEYE.



128 P b e MRBL HE K 4 CH SRR # D 539 %
1.3.2 REmE HABEKRHM FT-327 RUEELER  Bsh. WHEEREE 1 mL, i & 4535 5% NaNO, %

11 mm, 058 GEBE 8 mm) B B 178 SR 52 14 ol s o7 2=
B¢ JRZy 1 mm) P, R E AT 4 W 45 RO .
1.3.3 THEBHABHfTEIRESE 0 HEMERN
B &R HA ATAGO %5 T H8 B AL 5
AT A2 R S AR 4l B S bR i SB/T 10203 —1994 (1)
D5 ¥ R A R 25 g, HIZE I K B 2 250
mL, $55] s M B AR B 5 19 2R 7 30 mL F 250 mL
HETE R I AR B 2 8 100 Bk 2~ 3 3, H 0. 1
mol/ L &8 A0 AN bR HE 175 W 8 2 AL 8 R f 5 30
sy AR RGN B2 i, THEE AT 8 TR S A T 2
iR & it = (FE i B NaOH AR — 25 FH#EF NaOH
fRF) X 0.1 X 0. 067 X 250/ & Ji /30 X 100 %,
WEPATINE 3 W, A RS R

1.3.4 %A2%C4%F HERCHTESHHKEL
gk AT E

1.3.5 EmALEF@RAEE LDHSTEONESR
AREEAE 1 kb AT IR Ve sh . B 1 g PRI AT
JBE RS 1 S R BT 25 mL ZIEEtAE L A 10 mL
PRFRIT B 65 20 1) S BEIE W  % F K IR (58 “CHR$2 3
b Y H) R I U L Y8 VR AR B B 75 00 1 & BT
EAE 50 mL, WEHEEGK 1 mL. A 1 mL Folin-
Ciocalteu I, 78R 21 J5 A 3 mL #4350 7%
Na, CO; Fi1 5 mL 2548 7K, 157,25 CKIE 2 h, il
765 nm AL ROGAE IR B FRRAE bR dEs .
il 5 R 0 22 2 BN A o AT B O B AT L O A

4r o3 Control;
—O— |-MCP; &
—A— &l Propolis

. h“)
S

Respiration rates

(=1
m

I W 5 % /(mg * kg™

(=] (IS} +~ [=)} oo
T

1 1 1 J
0 30 60 90 120 150 180
Ve 38R I [R]/d

Days of storage

W 0.5 mL, i B 6 min, IR 10% AL(NO,),
VW 0.5 mL, i # 6 min, P05 & 4% 4% NaOH
W 4 mL MIZEIE/K 4 mL,$E5)J5## 15 min, 7E 510
nm A0 5E W GAE DL T AR AR E S
1.3.6 % EXABREHAE SHEHEE W
J7 v X SRS SRR B AT 0 O 1 Gy
A /N 5 BE A TC BT R 2 9k e T R <
/4,3 %l 1/ A< R <<1/3,4 %h 1/3<J@ 1=
HA<<1/2.5 RRIF R >1/2, TR FER R
1) JE 2 i ORI R TR

JE R B = 20 B R 90 Xz B RS A H0 /
I 2 B v 2 0 X R A SR 5 R0 X100 %6 5

R HE R = N JEE I 9 JO o — g K 0 9 Gt/
IS JB ) X100 %%,
1.4 HESITHH

IR R ] Excel #4740 21, H SAS %0l 4t
TR T 25 B EE AT, P<<0.05 RAnER R
%, P<0.01 FREFMEBE.

2 gER 55

2.1 1I-MCP #IEERMAELTERHREXRSZH
TR R R Y
15T o S SR Y P I BB S R SR S A WA Y P
WU . 1-MCP 18 5 0 21 39 2R W i el 5 A
L B B AR B e 5 R LR 1

1.6 —O—X} & Control;
1.4+ —O—1-MCP; B

Ethylene production rate

CARBEIIEZE/ (nL kg '=h)

0 30 60 90 120 150 180
e i I [R)/d

Days of storage

Bl 1 1-MCP 1 fies ik P 21 & 4 3 07 I 28 CA) I 20 B i 3R (B) (1) 52

Fig. 1
ML ARTLEH REWAQE0.5) CTHE

JE D T 45 Ak 2 S 5L SR S T AR ) 2R [
7 Je B 8 T [ 1 2 < 2 7 22 % 8 b T R ¥, ik
FNWEAE J5 T IR T B X IR 1-MCP 2 F i i 40
(I W R W {E 4 ) A 6. 59, 3. 20 A1 5. 38
mg/(kg « h), =& ZFFE(P<T0.05), X HHR
S P W I SR W B E 5 90 KL B S 2 R R
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Fig. 2 Effect of 1-MCP and propolis treatment on firmness(A) ,soluble solid(B) . titratable acid(C)

and vitamine C(D)content of red Fuji apple
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Fig. 3 Effect of 1-MCP and propolis treatment on polyphenols(A) and flavonoids(B) content of red Fuji apple
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