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Effect of Chinese Herbal Extract on Fresh-keeping of Broccoli

SUN Shu-jie, WANG Shi-kui, LI Wen-xiang*, LIU Jie, YUE Ben-fang, SUN Yuan-jun
(Key Laboratory of Modern Agricultural Quality and Safety Engineering of Qingdao, School of Food Science and Engineering,
Qingdao Agricultural University, Qingdao 266109, China)

Abstract: Tin order to explore the fresh-keeping effects of different Chinese herbal extracts on fresh-cut broccoli, fresh broccoli
was dipped in extracts from honeysuckle and cloves as well as the mixture for 15 min, respectively. The samples dipped in
distilled water for 15 min were used as the control. These samples were stored at (15 & 2 )°C. The effects of different treatments
on physiological and biochemical changes of fresh-cut broccoli were also investigated. The results showed that Chinese herbal
extracts could improve the sensory quality, inhibit the respiratory intensity and weight loss, delay the decline of titratable

acidity, vitamin C and chlorophyll contents. The honeysuckle extract revealed the best fresh-keeping effect and could signifi-
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cantly (P <<0.05) improve the fresh-keeping effect of fresh-cut broccoli compared with the control.

Key words: honeysuckle; cloves; Chinese herbal extract; fresh-cut broccoli; fresh-keeping
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Table 1 The standard of sensory evaluation (score)
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Table 2 The results of sensory evaluation (score)
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Fig.1 Change in respiratory intensity of fresh-cut broccoli
during storage
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Fig.2 Change in weight loss rate of fresh-cut broccoli during storage
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Fig.3 Change in total acid content of fresh-cut broccoli during storage
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Fig.4 Change in vitamin C of fresh-cut broccoli during storage
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Fig.5 Change in chlorophyll content of fresh-cut broccoli during
storage

IS WL Y, AN[E] b H AR D) UG 22 e 4 31
R 1A A I ] PR S I S R BRI AR A .
HE(CK)AHLL, 3 Pl R A 3 35 mT 558 25 B A A 1) ot = A

SERTENTRERHEEP <0.05). EWMME 8K, *f
WA G R R RIL T74.2%, AR, THEM “4&
RAE+ T & ARG 3 P OREF LB EE D) P 2= fh i 4 5%
[ Ak %293 73 Sk 57.8% . 62.9% H168.3% ., £ W] 3 Fh iy
fief Kb S8 T GE LR ML) DY 2 AR S R IR B AR R, PRFFVY
IR

3 wEitw

FIH AW, THREIGEA “GRE+TH” &
B IUBUAR B R 5 VG 224k, ¥ e — @ RS L AE R E L)
VO 22 AR VRO B N BRI, LRI R, 4
AT E R G RIN T, WEBRKVC MRS RN
FAAARIE S (P << 0.05), {H 3 LR b 2 xof B AIG A 1) 75 2= 48
) B B 45 2k 5 5 50k BEURE B 22 S 0K 3 (P > 0.05).,

e, THRBIET AR08y, BEA
R PRI B AR 1, 3 T i g A BRI AH DG I 19 0 1
B, WAL T A S IO A L5 6 3 v Add 34 7
LA AT AEAS R FE b BRAR B U0 Y 2= A (AR s, 42
e B DIVE S A0 R R s IR, CRITERAE. T#&
PEPOR L AR BOR AT 22 e )5, YR AE Y 2L e R
TG B S AR P I8, RT3 45 75 2= e AR 3K 1 P9 A AR AL
e, EECRAIER, AT BRAR EE L) PG 2= 46 1 A
FEAC T 5 5, 00 D) VG 2 AR R R, ek % T
SETR . VC KM 2R 22 1 PR . JLrp SR AR S 0 th T 3L
R, e RS s B vE R ar, DR, X4
BED)VG AR G 2 A R e s T SR+ T
T 7 EARIUBE R EE A 1:10 (AR ER T 42
WO 5 VR B A, AH S T SR AL R T A S B0 9
EFWRAL T —F, wheR “emae+ TR HARIN
AT O 3 TR AR ) S, A A9 L R ) Y 24 7
)R 255 A G S Sl R LG R 1:10 1) S R AL SR UK
MR

MAamE. T &I ILE & 30K 3 PR
Aab B A7) G 24 0 A D 0 R TR K R 0 i 2 0
AN, WM TR E R, A [F Ak B
PO 22 461 5R 1 T JE 1 % 0.02mm () LDPE {2 & 5 g4, s
K R RS B R L AR AR T, DR, AN TR AR B TR
VG 22 A6 A I Jk P b o B R R I LA T A [ A
R () o 0 R R e 22 S, nT e B R AR 1
JEE ) 2 S LA B AN [ A 5 Ak B BT ol P £ 477 i P 2 B AR [
BT 80 o

P22 1 RS TG IR AT T, a3 4 e
1, AR R R R R I SR R B, A 22
WO EFATR T EAS M. GO R 4 5%
SGhxa M2 ZE b AR, et a 2lEg0,
MRERER b SR AR, A AR R M OB R e L il Ar



86iltl=

2012, Vol. 33, No. 06 287

£ Biswas SEWIENFFUKRE I B2 AL, Bt
e, meRRaE TR, Hibsksxa 4R b T
e, IHeksR a HIFERER b MHEZRHIFK, 2is
PEAFDRT SN 4R R b B SRR a B s ARG D SRR
FER L) P W ORI TS, B 2R 0T B
SE T aR R a R BEITE. D)8 224 b4 a.
43R b A8 ISR 3% P T IR B A DL R A AR 3 B
IR P AR, 0 O 2D R

2% Wk -

[ wHERAE, B AkK, A e, SFD) TG 2 AR IR RIS [I]. A 5
£ AL, 2009, 27(3): 18-21.

[2] QIN Feifei, WANG Chengrong, WANG Ran, et al. Regulation of endog-
enous hormones on post-harvest senescence in transgenic broccoli carry-
ing an antisense or a sense BO-ACO: gene[J]. Journal of Food, Agricul-
ture and Environment, 2009, 7(2): 594-598.

[B]  E%, . vUqbr b MPue sy BTG MPEE R I]. &R
2%, 2009, 30(7): 243-245.

[4] MA Gang, WANG Ran, WANG Chengrong, et al. Effect of 1-
methylcyclopropene on expression of genes for ethylene biosynthesis
enzymes and ethylene receptors in post-harvest broccoli[J]. Plant Growth
Regul, 2009, 57(3): 223-232.

[5] MA Gang, WANG Ran, WANG Chengrong et al. Effect of 1-

methylcyclopropene on the antioxidant enzymes of broccoli flower buds
senescening during storage[J]. Japan Crop Sci, 2007, 224(9): 274-275.

[6]

[

[8

[

[10]

[11]

[12]

[13]

[14]

[15]

[16]
[17]

[18]

[19]

MR, R, MRAEY). SRR Y 2 AR AR b N AR S [9].
B inEE, 2006, 27(6): 254-257

FESRAR, RS, MROGIRE, S, SRR AR AR B AR AR BR S OREE 2
RHEMA[I]. AR, 2002, 31(3): 16-18.

FAR, R, 2T, S5 O X T 2 AR SR A R[]
RN ALIN AR, 2008(2): 201-205

JNIR, SORR, ML RAR TR BRI I OR A R R 5 Y
[3]. f#8 55 n T, 2006, 33(2): 3-5.

T SCHE, 500, b 25 SR DR B LR 10 N F R[], ) G
Aok A}, 2005, 36(1): 85-87

RFE, B FS, A, v 24 B R AR 24 40 (9 S B B A Ry 2 56 1
W], KRR =50 5 FF K, 2003, 15(5): 436-437.

BB, A S, B, TR RS IR B R F B AT
[3]. & dhAl2, 2008, 29(10): 115-117

W A5, K. 10 b R 2R U0 L R S0 B e
FH B AT RBUSAR 43 BT 9] £ i RHE:, 2006, 31(4): 68-71.

A, ZEAAE, JA%. o 2 RIS [I]. PR 65 I L,
2002, 2(1): 19-21.

TEIR B, DAY, 2 3CF . Rt OO Ak (R B8R 1 e 3], 22
oL, 2008, 36(7): 2713-2715.

PG 7E, ke n . R SRR M. 3PN SEBH AR 22 B, 1995.
BISWAS A K, CHOUDHURI A. Mechanism of monocarpic senescence
in rice[J]. Plant Physiol, 1980, 65: 340-345.

@aa A, MR S TR S 3 7 LA A [9]. dbstaell KA
2441, 1992, 18(3): 247-250

TS, A0k, BEJRHT, . BEUEIEOE B s R YR
KA KB ASAG[I]. o [ B AR A 615, 2003, 22(4): 61-64.



