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Effects of different postharvest treatments on functional
components of broccoli
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ABSTRACT: Broccoli has been described as one of the most important vegetables worldwide, and it is a rich source
of vitamin C and anti-carcinogenic phytochemicals, such as glucosinolates. The edible part of broccoli is floret head,
which is high in respiration rate, and easy to be senescent and yellowing. As a kind of highly perishable products,
broccoli heads usually undergo losses in nutrients and quality during postharvest period. The researches on the
influence of different postharvest handlings in functional components and quality of broccoli are significant to
postharvest physiology, but also have an important guiding role for the broccoli industry. Based on recent
investigations, the effects of different postharvest handlings, including cooling storage, atmosphere control, modified
atmosphere packaging, 1-methylcyclopropene (1-MCP) and light treatment on functional components and quality of
broccoli were reviewed, and the related mechanisms were verified by elucidating the biosynthesis and metabolism
pathway of glucosinolates. The common postharvest handling methods of broccoli products were summarized and
evaluated, and future researches as well as their potential in broccoli industry were prospected.
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FH £ (Brassica oleracea L. var. italica ) X 4 5432 4E
PO, R -FEENTERE . FHEREREE A
A PRI, R i B B AR OURAR G B 4 i
), e R AR B AR, TR SO A S b
TIRE RSy, TEVG Jy B GAE Sy — Fhii a8 D R £ 5 T A% 32 ¢
TECL RO o & LT ISR B BERR G 2 RUBE IR IR
(T2D)AE £ 3 4 R . Bt AT D S SR (B R R
{E BTN, 7 A6 A TR B A A AR S s, 9 2L
R E R E A O AN 2 —, ey H AR
Wi,

H AL T & O RE L2 IF Pl AT  (glucosinolates)™®),
IFF AT R — 28 BB T T e R Y T Ak A AR
SRS LR Ay 4 T LA Sk S0 0 A BELRT 753 S R AA D
S AR B MO IE I . ARSI BUETE T FEoRE T MR
# (sulforaphane, SF)!, # | & & & i I8 Wi e o7 1
(aliphatic glucosinolates)® b #i H (glucoraphanin) & i A& A%,
A —Fh SRR CTRIRER O, T e O A g e e
R BEILAR T B 7 A, (R SRORE L R 28 AR, T
REPUEIERUY, B MR E G AN 1k R B RS By
BRI 00, 0 3-P5| W2k B T 7T 17 A B A ™ A v e
S3-HEE AR ENA S . B TEEEL . Beah, FAEFE IR
GHFEENLEAEE CO MR N E SRS

H AW B R A2 AL ZE AR R A 45 AR EK,
HRBAEZE . BRI AIEE IR IR AL, )8 4
LI R RS 7 AL SRS B+ e, fE IR
(20~25 C)F 1~2 d iR, HARKEE, SMER
B TR RE AR, B b BT (glucoraphanin) & i T BN R R
MR 45%"Y, FEEEILE SN, HETER I,
FATT— BTN ST R S 7 b B AU BT, T X KU N 3R
wb SR TTBR A DI RE B4 I BF D, IXTE— e TR B B 24
TS PR . WSk R . ARSUREIRN L = i
R TREER, A ENIMNEATI T, A48T Bl
W I LSRG AT %, ARA . SN R
CATINEIF 1- B L BR DY 0 Ak 3 S R 24 R S A B v, %)
HAEE ™ ST RE A AL T B, BT T HAT BE Y5
B

il

2 FREIREXETE

2.1 A

VA T /D T 5 A P i S 2 1 — b e vk U
FHALKIE—FE BRI B, B RHIGTIE A Be5m 1 i 52 BE
Jio X LS M AR BRI 6 o L, T HLiA
AL SR A B, Xu Uy gE R, 7E

0 CAMT, FAEFAEBRT LN 37 d, 7£5 CHM 10 CF
BRI 5 i 20 o 21 d 19 d, TIAE 20 CEBAMET, X
REME 2 do B2 m TR BR T 25 RAEERI B ik, (ML
R RSN, I FEAEERI LB 4 & = TR, An7E 10 CIF
AT, W9 dB, FLMSR R AR C & NI 50%
KAy, BAE D RFATEEE S E TR 30%; 1MfE 0 CI7j
KM, FEREAWHEO ], H AR E IR U & AR
Ko IASRIVA JR BE X I+ T i s sk &, 0 'C Al S “CIY
RIS RE M T AL/ INEER I B N B A BT 16 M 8 A
A 5 S 16 7 (quinone reductase, QR)ZEFF 12 d A Ak
H s Ak, 10 CF RAE4Er 6 d Zifh . Hit, MIERKFEE
S IR AR, AT AR LS IR S TR RE A 1 A
B, VHEIS R S — AT R JE AL 3 =

B B T o R BT ARG LUE 22 Tl L R K 2
SEULRFEINVK 0 CR S HIA 4 CANA IR E R 2 d
A SEMITR il . HABEYDRUG A 75 16 20 R B R
IR Z . diE R CL RIS TRER (R MR & 1 55 4R
PRI T i, I, H LSRG ER A TR T, JF
KRS E I EE AT . HRrmd i =CA IR 2, /K
WL VKOKEIA . WETIA . 2R B0 DL B A WA H R
2081 S I8 AR TT T B s A H AR X AESEAE 5 CIE7i
R A BTGP R SR, R BB A TR T TR AR A IR
HOR | LR, P R E R T 2.18%; M TH
TERMIRE T, Wb TR Mg AR C ik, T2
LB R REA TR A B T IE S T AE SRR AIEH .
Cai ZEPUSE T 1) (LR AL B (VI #) . 350k . #UKIEZ
AR SR V8 YR R T AL ST i TR T IR T S T RE AL AT 1Y
FEM, B VR A B e 1 AT 372 A b s o2 8 O 3
TP, BRI il RK sk, Ntk T4
B4 A7) BE ] L2 FE R A PR AR K K Y8 H) LA AR A R T
b FR R SR AR

2z BTk, SR FAIE R B4 AL FOE AT A B
Tk &g 7 =) RE A A B AR 8237 & A 28 0T FIl T
MY FLErE R C SFpRE, dERFH I AE LA & BRI A
M.
22 AR

M T AL AL BRI 0E %, L BE TR 45 vk E 1 —
SRRk, JEHIE SR, SRR R S AR
MORFIR AR . I 20 A R R, R S
45 4 T R U023 Makhlouf 2584 Sy i S [R] i ARG
SRR AT AR, Hh 0.5% 0,+10%
CO5(0 CTHI5 °C); 1% 0,+10% CO,(10 C)RIN I TESE 1
BRI SAE, HINE CO, WE L 10%, FF4k 15 d, &
TR PR, T RS A AR PR R, XUk
s 2 E M AR ( Postharvest Technology of
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Horticultural Crops ) (3 3 if0)#2 HAKIR.(0~5 C)m = Ja4b B
(1%~2% Oy, 5%~10% CO,)EH 1EEHA ARG AL H Ty
o Xu MR LB, BIRTE S CH&UET, 4 R IRI
F X (AIr+10% CO,, Airt20% CO,, 1% 0,5, 1% 0,+10%
CO,)EBREYEHF T 632/ INEIK I FM LA BT 22 20 d DL |, {H4%
Fofu b PRI SR )7 i 88 SRR QR 75 SIE M RS R
FA—F, A AR ER, 0 A B T = r Ak
HL(Air+10% CO,, Air+20% CO,)fl % M H QR S TE
PELERT 5 d BT R, I HAEEA 20 d BI0H R AR fb A
K, FRJE Airt10% CO, bBRRRUR 4T, A IRET
FEHIAL (1% O,, 1% 0,+10% CO,)EME 85 MR F1 QR 7%
SRR (P2 R R, R IR M. TR LR AT
PSR BERAR T & MRTT A YA BN CYP79F1 Al
FMO SN rywE vk, mimi T2 Mt Ey &
AU g EEWE N RAEREANN 21% O
5%~10% CO,, Hdr 1E (1 S e BEAUREAR T SR 19 1
A, M HARAERET 2 MRS EERER SIS R
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H T O SR AR, I E SRR SR K
FHh X R M, R ABARMWEE A &S
(modified atmosphere packaging, MAP)F T LK &£
JE RS R G AL BRAE SR IBLSE R X, Xy T o d Ak
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b, GRASMIAE SR REE R, RILITEAL MAP %34
BRI, Z I IRUIE/NL MAP %1% . KFL MAP
EI LRI % AT R R, RE MAP
R AN [ 4 26 5 SCHEA 7 A 26 2 RE A G2 b s ) 5 A6 32
NERRPYEAER CL S MR AATERERIBURE LS
B MR E IR, o 4 CHILIGAL 0.04 mm
PE 5 2% AT AT AL 4 R0 9% i 1T 45 32 2278 57 U4 R R,
R FZR X — A A B AR S T IT F Il A A,
T L 3 A0 P A, A s At R 1 e B, sk T
S [) 200 B 40 2 118 o8 i T 77 26 H A7 T I (myrosinase) FUIC 4
TrFh AR, 0E T IR A AR
24 ZHIHRGIE

Sisler PRI T — RAVAE T A B AR 2
Z AR R, AR 2,5- B vk F Z % (2,5-norbornadiene,
2,5-NBD), HAIL _Hi( diazocyclopentadiene, DACP), ¥~
J#i( cyclopropene, CP)Hl 1-F IR NJf(1-methylcyclopropene,
1-MCP)% . by 1-MCP i FHARE R . MR

i, LARToHE. FRE e AR S A, FE 2 i
SR PR A F) Tk o S

M T 568 T X O R = i, F— 2 205
il 7R Ak P R A K S 2R T, PR R IR T AT AR A K
P 7 A AL 7 i O i T o IRV BE Y 1-MCP B AT IS 75 16
S B AL R RS, BT AT Ab BRI A5 i B e X IR E K
100%~200%, F£EH W H 1-MCP AJ %5 46 3 0 it Fit v
Sof AR IR ] ZBEoR, A v T e I A TR ) R P R
FERE A A0 1-MCP REAG 2 75 18 3 A6 Bk o 4% il
IRV LAy AR . 72 25 “CICHc I M), 75 483 rh &% Fi
FFMFTRRNEBF LSRG ARBEN TR, mMa
2.5 uL/L 1-MCP AHMEHF R ESFITFMT S as T
XtHE, RIIE 1-MCP Ab P AEAT 5508 2% 75 16 3206 7 65T i
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BRI X — b P 3 S i TG AL P 2R G, 0
P&t AL TN 2 M M5 5 e S, Ak i 30 o IO R AR X R 4k o
T2 O 2 0 240 L 1 5, BT i 4 4 B T 18 5 0T
FAMAT e, I IF AT AR, A AR IR K
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2.5 AR

TEYEFF B RS a5 5 T, e Ak B — iR % 9 £
A, FFHI L4 e FRAREFILA, MOV AR
B R PR QUSRI A . H DB P 24 % LED
FEHA R AN SO S b H 3 R A S
FERW], LED Z0EAE FEREGS 35 7RS40 3 5 LB RIS,
W AR IR R 500 52, R P 0% iy U, B 28 £ 0 2 R4 . Ma
SEIE S F WY, LED ZIE AT REAF sl 5 763 M B Ak . A
BEERE, FHAMHIT LA IR, HERE R AR
(M ERER & 5, 1 LED WA A ERCR . AR %0
MRIR, 5ICExTBEA L, LED £13 5 & 6 ) BRI 55 F)
TOREFH AL R AF B0 ANV AL 5T, 00 55 55 0 Jo 9 3 2 B
K, JEGIGER R, SARELRECAL AR U EL, AL
ZUWATIER 5 d DL E . BAAARIRDEAR By ik o] LUE S 7 4E
R JF L MIE R iy, I FLAE e D RE RS0 Al Jo
5 AT B R SOR,, R A HTRIL A 1 itk — 25 B

3 REERE

ML TR 73 M B AT AT AR (E 75 AESE AR 389,
Y B i v TR 5 AT A i S I RE R 14 4t
R, AR LR S ILAL BUFIE 35 0 BT, 1R ik
BEN_E 10% CO, 1AL BIES & 5 °C IRl REAS 48 22 75 €
SACERIY AL, LI RAEA R C FIT Tl 58 IR 1o i
FE; 0.04 mm (Y5 24 BN JCAL it fu 2y U R T4
FEOF T ST RE L 3 B, 2 — il A R E R 2
ARG AR B 30 AR 1-MCP &k BT LI %
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SEAR T AESAE W il T IRy, ZERFE N AR SF T 5l
TS, 2R A RO 7E TR T 4R 5 b 3
3 Ak BB AR A E K T AR WA i 1245 7 785K b
JRTT T RAT BUF BRI ARAT ¥ 7 00 R S Ak BT
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FACKE NS & M SR RE R, e
R S R A PR R A B A . T AESE
25— R IR JE AL B A REFLER e e . AT
SRATFRT B PPN - R T R 2 S X 5 1E
S FRIT T A S B A2 B 5 RIS 40 240 R PR AT 5
RIS 25 Pl R A B 7 FE 3 F T I H A5 D RE AL ) A2
Yy& SRR TR RS A RGEFIRA, Rt — 25
IFFEAN [ R S b B 75 AE 3 P I I A58 D RE AL A £
ANGUIRETE PEH PPEAIL, A5 A T S hr MR A7 AT Al 2 T
VEFBIIT -l FNERR 5 FESE AR DI RE A Bl . Sl 1 X 55
FESRAE R G HEAT G PR AL BE, e R AR B b4 i PR A 2 |
B S5 s AT il 4L B AU S, X T ATTE
T PR SR AE 14 P 2 P HAT R S AT AR 3
IR R AR TS B3 it P I RE IR 23 BB RE I 24 4
AL MR BT AR RPRA,  Hh T AR R v Bl 2
T ARG B FIAFAE—RE BB, 45 N5 75 AL 5R
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