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Evaluation of Fresh-keeping Activity of Chinese
Herbal Medicine Extracts on Postharvest Apple Fruits
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Research & Development Center of Biorational Pesticide , Northwest A&F University , Yangling 712100, China

Abstract: In order to get high fresh-keeping botanical materials and develop new botanical preservative, the fresh-keep-
ing activities of the extracts of 39 Chinese herbal medicines, which were extracted with ethanol by ultrasonication, were
determined against “Fuji” apples by spraying method under room temperature ( RT). The results indicated that extracts
virgate wormwood herb, common anemarrhena rhizome and pricklyash peel had higher fresh-keeping activities for apples
at 1.0 mg DW/mL. The quality of apples treated by the plant extracts was better than the clear water treatment (CK) ,
and had no significant difference with drug control ( 1-methyleyclopropene,1-MCP). The treatments significantly reduced
the weight-loss rate and the number of rotted tomatoes,slowed down the decrease in the flesh firmness effectively, titrat-
able acidity,flavor, Ve, delayed the increase in total soluble solids,increased the activity of superoxidae dismutase, cata-
lase and peroxidase,restrained the increase of relative electric conductivity. The preservation effects of the three plants
were not significant difference with1-MCP and deserved to further research.
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SER (Malus pumila Mill. ) fhfp R E 17, R
TR R B ARG R, RS 2 SR, P
PR 160 ~ 180 g, PRI/ —, Tohs L F TCHL
A A3 1) SR S A, SR ST B Iz [ b e AR R
FRF TN FRAGW TS h R PE(0 ~2 C) h

1.2 UBE5iEF

FEAFER TR ( HA R HA R, AUW220) |
B B 1 (25 R, FT327 #0) 8% oA B 3 (IR 2
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Madan""*' 779 ; i AU Ab S0 ( CAT) 3 48 b b AL il
(SOD) Fi1 Z M3 A Ak iy ( PPO ) 1 14 9 00 7 2 iy
FE DT s IERRER 180 d, T A SRR G SRR
(%) = (HFFRE WA SRED) x100%

1.4 HIEAIE

K FH SPSS17..0 w1 SCRR & b Bt G v ik i 47
BAEALRE, 1T Duncan’ s Fi E M 2E1E7E P =0.05
TKAF-43 M7 AN [7) S 5645 Ak B [ 14 25 5 8 2 1k



1720 KIRF=YIBE R 5T K

Vol. 28

2 #ERESH
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FERRIRE | REB 0 B | FE R R AT
RN ) 3 B R] A I AR ) 4 SR AR A

60% VA I, 1M 1 7K o B A BR G 4 5 3R O 33.33% ;6
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Table 1  Effects of 39 plant extracts on sensory quality of Fuji apples fruit
B A TR IS RER Bl A TR IR PN S
Samples Unrotted rate ( %pight-loss rate (% ) Samples Unrotted rate ( %Weight-loss rate (% )
CK 33.33 5.84 JEkt Polygonum cusidatum 44.44 3.71
T8 Artemisia capillaries 77.78 2.27 WKz Citrus maxima 44.44 3.73
LML Zanthoxylum bungeanum 76.67 2.36 R B Salvia farinacea 44. 44 3.69
515} Anemarrhena asphodeloides 76.67 2.26 5 Glyeyrrhiza uralensis 43.33 4.71
JEE W55 Pyrola rotundifolia 66. 67 2.98 5 }§ Armeniaca mume 43.33 4.84
3% Coptis chinensis 66. 67 3.01 K Rheum palmatum 40 6.17
[ 5 Dictamnus dasycarpus 63.33 2.35 F5 BL% Alpinia officinarum 40 4.48
WAL Cinnamomum cassia 63.33 2.33 448 4¢ Lonicera japonica 40 3.63
I\ A Hllicium verum 61.85 2.24 SKEHET Semen raphani 38.89 2.86
50 Nelumbo nucifera 61.11 2.9 FHRE Cimicifuga foetida 38.89 2.69
& Artemisia argyi 61.11 3.24 & H- Xanthium sibiricum 38.89 2.85
W T Litsea cubeba 61.11 3.54 P+ ¥ Sinapis alba 27.78 4.04
HTF Agastache rugosa 56.67 5.13 21 4F Carthamus tinctorius 27.78 3.56
I E3% Myristica fragrans 55.56 2.81 FAEF Rhus chinensis 27.78 2.81
&Y Forsythia suspensa 51.85 4.43 JI T Melia toosendan 22.22 3.54
BAR Atractylodes lancea 50 2.83 W8 Gardenia jasminoides 16.67 3.83
85 Artemisia annua 50 2.56 15,25 Lindera aggregata 16.67 2.76
152 Sophora flavescens 50 3.89 B Stemona sessilifolia 16.67 2.92
B Cymbopogon citratus 50 3.63 NI1% Ligusticum chuanxiong 11.11 3.19
48T Lithospermum erythorhizon 44.45 2.77 TG HF Coriandrum sativum 5.56 4.74

T RPR AN 120 d Bl , 4R 405 180 d Bl s HERIBIIR 390 1 mgDW/mL; R R 3 RV H4{E.

Note ; Weight-loss rate data given were measured in 120th days,unrotted rate data given were measured in 180th days; Concentrations of botanical extracts

were 1 mg DW/mL;Data given were from 3 duplications.
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2.2.1 6 A IB Mt F IR R AR P F R
B e 0%

WA RN 6 B 5 DR fef A8 R 5 d A i ) 4 B
PILL 1 mg DW/mL W§ 5 v A BRNE IR S | 76 2 R A1
I B TR 00 el S SRR TR A, 5
W2, HEPITUENR, EZEFT,ERER

TP 120 d J5 6 AP S Uy o 2 ] TR IR SE
SRSTI RS i HARIKF] 60% LA 1, B 8 T
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FRAUN 2. 77% , T 7K % B8 &b B Y 2k 5 554 5]
5.80% ,
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Table 2 Effects of 6 plant extracts on sensory quality of Fuji apples

[FATEAN Ly e PR EAE AN [ RER
Samples Unrotted rate (% )Weight-loss rate ( % ) Samples Unrotted rate (% ) Weight-loss rate (% )
CK 42.62 £3.97¢ 5.800.08 a 1-MCP 86.06 +2.37" 2.91 £0.04%
WBEES A capillaries 76.15 £1. 12 2.77 +0.10¢ /l\iff 76.74 +3.24%° 3.20 £0.04"
HIBE A. asphodeloides 77.16 £4.68% 3.08 +0.03"™ WEE C. cassia 67.94 +2.47" 3.03 £0. 12"
TEML Z. bungeanum 76.52 £2.73% 2.92 +0.06 M1t f2 D. dasycarpus 66.51 +3.11° 3.23 0. 12"

TE: (1) P REARN G 120 d Befid, -5 0 5 180 d Hodie s (2) MW PRI B2 4 | mgDW/mL, 1-MCP ¥R 0.5 pL/L; (3) AP ER N
3WEE A, PR ThE#E FIR A Duncan’ s Fi RSB, HAE Py os KF ERFARBFE,

Note: (1) Weight-loss rate data given were measured in 120th days, unrotted rate data given were measured in 180th days; (2) Concentrations of botanical

extracts were 1 mgDW/mL, the concentration of 1-MCP was 0.5 pL/L; (3) Data given were from 3 duplications. Data in a column with the same small let-

ters indicated no significant difference at P, s by Duncan’s multiple range test,respectively.

2.2.2 6 MMM T E B BT AP F RN
ok a8 % R

P R A © PR A U X 3 YA R P S
SRR A BT ) e 25 R LR 3. 3R 3 I LLE
HIRER IO AL PR R R S5, A DL IR A G2 R J5 3
SRR R A iR F 8. 18 kg/em®, 3
5T CK, 5 1-MCP(8.27 kg/cm® ) 2 F R B3 (P >
0.05) o IRk B Bk w5 £ By Ak RS SR 5, AT A

PRRRE B v BB & 1 (SSC) ,SSC #£ 9. 7% L),
1, BT CK(7.33% ) , 52550 %) it 1-MCP G i
FH2F(P>0.05) FEABHIBRE B R | AR S
YA BESE RIS I, vl (O o R (TA) & i 4 F5 Y
TE 3%oL) I, Him T CK, £ Ab 3] 22 5708 1 %
B RS FEARAR U AL BESE SRR SR R Y Ve
BB YRR 4.10 mg/ (100 g) PL L, 5245500 %)
H1-MCP 2R A%, Ve B &5 T CK,

&3 6 MEWREBMIXE L3RR RRH R
Table 3 Effects of 6 plant extracts on flavor quality of Fuji apples

EEUE A . (053 . AT R Y Ve (mg/100g) AL E R
Samples Firmness (kg/cm?) SSC (%) TA (%)
1-MCP 8.27 £0.18* 10.20 +0. 15 4.35+0.11° 0.33

CK 6.22 £0.11¢ 7.33 £0.17° 3.51 +0.09% 0.23

BB A, capillaries 7.43 £0.18" 9.83 £0.21% 4.10 0. 12% 0.30
S8} A. asphodeloides 8.18 £0.07° 9.73 £0.22% 4.20 £0.09* 0.31
ML Z. bungeanum 7.53 +0.22" 9.40 +0.21"% 4.15+0.08% 0.33
J\HATH FF I verum 7.61 £0.18" 8.40 0. 10" 4.05+0.08" 0.27
P C. cassia 7.53+0.19" 9.1+0.15° 3.77 £0.06° 0.32
P Bz D. dasycarpus 6.95 +0.04°¢ 8.17 £0.09¢ 3.44 +0.08¢ 0.22

T (1) FRPEAREE 120 d 50l (2) P PR R B30 1 mgDW/mLL, 1-MCP ¥R 2 0.5 /L (3) R P HURIgy 3 IKHEF3(H. bR+

BEH RN Z Duncan’ s F R W 221656, HAE Py os /K 2R RBE,

Note: (1) Data given were measured in 120th days; (2) Concentrations of botanical extracts were 1 mg DW/mL, the concentration of 1-MCP was 0.5 wL/

L; (3) Data given were from 3 duplications. Data in a column with the same small letters indicated no significant difference at P, osby Duncan’ s multiple

range tests,respectively.
2.2.3 6 AR EREBRITAZFFRA
IR A ACHEAR 897 o8

AR A 6 iR 4 ) Ab Hi S R 5 IR it
Ferf AR A AR AR AL W3R 40 b AR H S R AR
e B A T AR A, L S R S A
ME SRRz —. R4 fJLE I, JEERE 3%
AR5 S R L R A Tk e SRR S IR 120
d J5, JRE B BR s A B AY AR XS R S

70.43% \70. 05% , 5 25 5% %t B8 1-MCP AH >4 (68.
45% ) W1 RART CK(81.48% ), UiHIHMIEE Py BR e
PEIUY)BE 0 2 P R S5 SE SR AT L S R T A
RUAERF AR M IR M (P < 0.05) i POD [ CAT J2&4H
YIAL 2T SR TG MR AR R G T A . R 4 ]
DI RS BT BRES VTR TEARR U A B Ach B AT
B 4 SR S5 S CAT 1 POD il 1, %iE 2% 3%
K JG ATEE o RVEE B PRE RRE AR R U b
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PR JFSE S 2RI 120 d 5, CAT 35 4 51
30.17.29.87.29. 82 .28.77 U/g - min, 5255 %} B8
1-MCP JC i E M2 55 (P >0.05) , B#E KT CK; 5
X HECRE LU, B R W L R RE A AR B Ak B e 4 F
POD {FPELE—EE KT, 43124 1.00.,0.99 (1. 01
U/g « min, 5255 % B8 1-MCP #1124 (P >0.05) ,{H
WERT CK,

P DA R RIRE BRI B SR
POD #1 SOD | CAT P [Fl#f: I, A7 RO 445 1 SR 5244
PR P 4R P

ARl 3R s I R rh A% Ak B SRR
JoEXUBR f o A A AL R ARG R B, DA 6 Rl )
T T B RS AEASURN R B = BT B IR A 0
PERIREIRE AL

x4 6 FIEYRIYITER EE LML
Table 4  Effect of 6 plant extracts on physiology and biochemistry of apple fruit

FEf A2 PR CAT 4k POD {f AT H
Samples CAT activity (U/g » min)  POD activity (U/g * min) Relative electric conductivity (% )
1-MCP 30.28 +0.55° 1.06 £0.02° 68.45 0. 64
CK 13.71 +0. 16¢ 0.40 +0.03" 81.48 +0.98*
B A, capillaries 29.87 0. 67° 1.00 +0.05* 70.05 +0. 56
BB} A. asphodeloides 29.82 +1.02° 0.99 +0.01° 70.43 +0. 68
e Z. bungeanum 28.77 +0.81% 1.01 £0.05* 71.56 0. 80°
S\ T 1 verum 27.32 £0.46" 0.84 +0.05" 75.09 £1.15°
I C. cassia 30.17 +0. 46° 0.95 +0.05® 72.1+0.35°
(et i D. dasycarpus 24.30 +0.74° 0.88 £0.04° 76.19 +0. 43"

TE - PR o = IR RR 120 d R s

Note : Data given were measured after room temperature storage 120th days.
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N NS L AN SWAN NI R R - K7k
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