L AR R R R AR BT

SR E

B2 KE HEEZREA
#H R

B R L4 8 2 1 2 384 (precooling) R AR B BT 3 47 €
LRAE R ARG AR VAR R IRAR R TR BT oY BT 3R b 2 &) BT B IR 3 U
LA M a R A - AU ENLERE K (modified
humidity packaging) ~ /& M &, & (active packaging) -~ &) R& R, 34

(dynamic controlled atmosphere) = IB4k/4 R IL M7 o [ B8R E
R MR ARG R RNRR AEE % R A48 E R KB R K
RELES 0 G AR B4 A BOE u Bk RUBE AR TR 0 3B AE B IR A S
MRS ROKBR G AR AR 5 B IR BT 3R 1F 6045 & K &% 47 FL(package
perforation ) ~ 3% A & /K RME & 89 LA ~ RIBEIMER F o L% A
ERIE R A RIER @ T B O ) Ak IR B e AR R
Hizeh R —EEaE A2 SRT EH UG RNGMH UL RAFEF 4 R
RGN BRI RS MARFEER RN E
5 3 4% % Je(chlorophyll fluorescence) R JE 2, 2 B2 4E 38 84 1L » 1 4
& b8 % 3 55 e B B (real time)54% > AL RABENART R

"By AR R AT 0 TR A O BT R Eu AR 4 RUEAR A BLAR e BB
o BEmETRETER - R H R BIRAERGE AR =
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HIsAE G MBp R ATER 2 SRS ER R A SR EE
PEFe 5% AR A B M o

i}

AT

KR4 B IEFHE ~ EA ARG BEA A GEIH S B
BB AR E P RARHEE B~ H R kX ) BOE (perishable) 4 1+
1 E A FRICE] N B oAn T A A 2 R 69 $k 44 5% 32 (postharvest) % £ -
BBEHEAESEL Y ARERK AR HFERLGE - A2 FH
(physiological disorders) ~ #1325 & ~ j& bk £ P Bk 2= M & % A1 A AR
{4 > H2r 38 #£(Kader, 2002a) - Kader(2005)3F45 » 21 7 A i % 84
MHEEES HEZ X — E ST AFRKE A GAre/E L8482 T4
K mFATNAERE T4 > EEARERINTERLRY
0~21%° B b > KRG F BB F BT EITIRE R IE » DUt
EHEIT BRI MRAR G LY -

BEABEMERSKRAESOIREZNRREA T RAREL
B AL KR AR S ZHFRA - THR I AR~ AR
GRS A~ BRAG F RJE - ok TR R F(Kader, 2002a) 5 B E B
RAKRBKBRIEBMBFROEC EEREERERA L LT HE
HARE R A BAT o AR MRS R A b B R B AY TR B TR
(precooling) £ #t1 & 5] > % & 4% £ /4 (room cooling) ~ 78 #] & 4

(forced-air cooling) ~ 7k 4 (hydrocooling) ~ k4 (package-icing) ~ &
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72 38 /4(vacuum cooling) % 7 R (Kader, 2002a; Thompson, 2004) » 1A
RERFEMEERESREHRFEERLTE - Km o #H0 5 HATR
AWREERE  wEE CBA R -FANFHE - E G
& JB B E JLRk A (chilling-sensitive) & & » k1% BN HE & k2
(freezing temperature) 2A £ ~ 38 £ g% JL 8 A (critical temperature)(15~
3°C)(Kader, 2002a; Wang, 2004) XA F X KB FR¥E > A H B E
(chilling injury)# £ X K » REHXFHHRLEH Y - T2 REFA
B Ao AR HEZHRSAENAGEEE Ao RaTEERE
AL R s 8 F 5] AL 8 RF LB E 0 AR ARE AP R R 0 AR
TR R FE B Res > R R E AP Em IR o Bk o # 1K
BAFHBRBERIEREFE HNRERRAYGBRTARESM T
AE 39 K& F oY iR L S0 [ B AE 42 55 OR R R B 9 R e TR ) LR g
(Yahia and Singh, 2009) > P& 7K > 5 B oA H B F3EH > F
RREEREANTERG - MT 2 FREEEE YRR

HATEE) S A SRR AR AR TS AW R AT S

EH G ERRERIEMG 0 EE B EMKEME
o ARG RBEEART  RAOMEEEAREMY 49% (TR
BEZA G 2010)c 4R BBAREMERKRAY - #2}
KRG BERLOFT BRE HEEAR - BAREEENERER
o FREWY Emil LR RERER 2HY S ENEEL
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#+(Yahia and Singh, 2009) ; % T 3% & # % KRR 7554 DB A8 E
2| PRIBRET Y > 8B A I LMY ARIL BT E B e S o AT

&K R B A% s 3237 3 B 45 E A 69 2L R & K (modified
humidity packaging) # (active packaging) ~ & A& 5. 3 BT 7

(dynamic controlled atmosphere storage) = I8 4T #E & » LA B 12 #x

EEEN VTS EP Y o
HBBRE K

KA AMEARARRK EZ S @RH(ME#E E 6 80-95%) > R B
A5 H %782 —(Kader, 2002a) - RF k& AR A RIFEL &
AT A2 Bt A8 0 BIE AR ARICRAAY RIS 0 — KK
FPESKEHEE 3-10%8 > eBREA® CEZA - Rk

CERREESRE S SRS A REA H 18 1 (Kader, 2002a;
Rodov et al., 2010) » A7 BA#R1Z B B2 AARE AKMAR LK - R E
B BT ik — 18 % 4e $R B R RURR IR IR RAE IR AR D RE

HE o Mg

AR LR BRORBINAIE 5 5 RMBIREE B S M
& &u & @ &k /K (condensation) 3 #& & | i /T (sweating) ;| 3 % >
% BT RIR B K ) ~ IR % 4k (cold chain) ¥ B &% ~ F ARG R
JLBE 5 B K LA B E(Rodov et al., 2010) o gtk % heh & @&
OAE R EM AN A K FRBEAMIIL - RE R BEG I BRE & &

’

}\m

3% 35 0 7 RUR £ (vapor pressure deficit) » [EK & K

)

}\«n
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4 (Rodov et al.,, 2010) - H gt > £7 4 H 2L % & & & & (modified

humidity packaging) #9#% & # £ 4if °

TP R E 6% | ¥4 d Shirazi and Cameron(1987) % 442
o REBREAESARER REEE AERNABHIEE B LKA
Btk o LAER BT RBREST A B IRAK RS —HEEE HERodov et
al., 2010)  F IRERAF 4T £ & 045

1. & £ BT 7L(film perforation) * #| A MK Ri8 & & # w D K5
Bk o B R BT ek RUBE o AR I E IR N
Bk etz a R RANBBENRZZE > sRHKARE

MEBE A K PRS0 (modified atmosphere packaging ) %4
FTAEELH RIEE S BITIBEIL S RNAHBRE IR
ERELRAME - flho DREERCIHFREE Keitt =X
BATMHAREHD ERRABRKEIRFEERARBS S
Ben-Yehoshua et al. (1998) # A E K 40 tm R EERUIFHR -
WATAREFTFL (BFLER 2 mm) # B ‘Keitt' R 6% K
FTFL@AAE 0.2 om’ BA L Bp A A4 41 IE 1K 45 P AR R B 0 9A BRI
BRI FZ o STk TR 0 M Ac e £ R R KB4 -

QEEEARAMZHEH A RABRAKEBEME > 4v ethylene-vinyl
acetate(EVA) -~ polyamide(PA, nylon) -~ polyester(polyethylene

terephthalate, PET) ~ polystyrene(PS) ~ polyvinylchloride (PVC)3¥ jm
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KRB BEME 0 D R AR #HE A (Rodov et al., 2010) » 7 & £
CAFSALILe L R RIFALLRIERBFRNEEBGE
AR EEK I % » 4o Pebax® ~ Xtend® o 3£ d 38 2 % B IR A Lo o) 32 3
FRIBE R KABER - BEFESEA KA OMEIRNEE
PRI BOR R BREAER RS ERAKAGEBEN R
LERITBIEILZBE -

3. % /m % & B (hygroscopic additives) =%, & B & & & #
(humidity-buffering packaging film) : &, % 4% g% A NaCl-~ 27 B ~
% 3L (zeolites) HERIEBI LRI KA » B 240 HIRE B
toFu gt K 0 35 AL By & Fade Desi Pak® ~ Sorb-it® ~ Tri-Sorb® ~ Getter
Pak® ~ 2-in-1 Pak® - MiniPax® - StripPax®% o {# F 9& % %28 & &%
MR R BRRBOR ARG QR A ERRNEEMR
MR RIBIEBE - 12 FF EBRIBBKARMAE N BRBAEHF A
Mo B RRBREEE M > THRRNABHEEZRLETAELY
4B M 0 7 &4 Humidipak ~ Everfresh bag o

EaH

&M & % (active packaging) 735 — B EARTEHRE RN
o Dt R E SRR S REER DR EM Rk R R E
5w (Yam et al., 2005) o 4% 4 o, K fZ At MEra @4y » R4 & o

FR3E ~ T o B R AR E RO A B9 AL B AR B) o Yam & (2005 )
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HEME LK RTBE MY AHRE R/ BEHRE K (gas
absorbing/emitting packaging) ~ 7% M s 47 4% #| FE K & # (controlled
release packaging ) ~ #4384 @ B (selective permeable films)

E.j"\ﬁf— ° ﬁﬁ}j}—f{u']: :

&,
i
71N

LARRU/BERQE AR et BBBERY R KRN

7

&, (sachet) BRU/FER AL - F RE9A T AR BN AR~ KA
THi > AR —AAbs - CERABEI RN LEB/ N Ea
U — ARG LK RNMIRR  FAINERESBESS -
2.EMARLERRER R C ER AR ARG REN B
PERAT 0 ko B B~ FLRALE] ~ B R AR - B RS e E

(nutraceuticals ) BApH| A #y 5] A2 o) & B L3 R L L H o B

I

BATMHOE R ERNLRE LR RILALLE - NI F
RHEHHRLZ T MRIER LB LR T B RN P
o AR AR R EARATI ARG I ety (Lazar et al., 2010) - 3]
do ¥ % A BRI R ER AT L © 45 i — LA Mk i (essential oils) B
AL AALTAE > B SR A ¥ BB & K R SABRARALE W & A
B R B4 o KR e A B o A B & E By (thymol) ~ T & &
(eugenol) ~ # f7 B4 (menthol) ~ 4% # &% (eucalyptol) = Montero-Prado
Z(2011) b %% P #2545 i (cinnamon  essential oil)PET # B & & M 6,

EHFEITHL ‘Calanda MEEREBEALARABEEZGNY
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423 12 Kok kB B 7 M & % (active label packaging) & 3% 48 Bk,
% 13% > BB — A PET B & @ K R4 8696 © 4T
P L ENEERSFELRE BT LK R e M4 -
BEFMHBA GO TERMORBEHMNAR -~ KR~ = At
B ERFEAAIEBERN > UNEINERE B REAAOR

NERIT

RTEMEES S AR —BBEA T EA &K (intelligent
packaging or smart packaging) | &35 T hATIA & ~ BB ~ 304k ~ 8
WEREANE DARDBERMEFF REZDHE - HEIH
FRER > RRBEN ERTRMBY LK 24 - BH KT
FHBREFTAWA LK MREE M ER @ A X B it
BB HRe  MFHE SR - RRAXLE c ZLNBTFREERN
3) BA %5y ripeSense® Bk B B K (sensor label) » EF N P EAI AR @,
BowB@Fi hh 2REERKRLKENRBOIRAFTR A A
Bphe kR — R ERERAKICZR S THER
kB BB R RIS Al PTATT R BEH R A B H 0EF TN -

B) & RA BT

1% 4, 7,98 BT 8 (controlled atmosphere storage, CA storage) & &
BERTHBAE BN R AREFLE EEREAMAR (Kader,

2002b) e FE L A EE SBAAR A GeE S 0 R BT R R R
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SALRIZ L B Ry 0 M IEAS R 44 (Saltveit, 2003) » FTEA 0 B FEIE
Ty AGA(static CAYRMHEZ R § AR REGAMEAR
Lz BN ELEREReR RAEASNAMAR - FHERH

(dynamic controlled atmosphere) &9 4% & B 3t & 4 ©

PR B R RGART R RF RS ERITBRENE E S ESEE
% J¢(chlorophyll fluorescence) R J& 2% L EE 4B FE 4L » EA A &
i 2K A 3R B B B (real time)454% B AEE AAE N A AN
J& (Hoehn et al., 2009)° Al & R B M %2 R F T EF R B4 A ARR
ERMAEERE ERZARNSFED AR RAEIET 8T
& 4, "% 9% (anaerobic respiration) s LBE 5 M E 4 E B LIEEA A
MEREX > FTERBPAT  HoaBRELBAHRZAL
(light-harvesting complex II; LHC II)%®icRiRi% @ 454 2 E F 2]
# % % 10 (photosystem II; PSII )= P680 4 % R J&E F & (reaction
center) » P680 St B a9 E TR E XA » RIE F o R b iEIEF]
#E 124 Qa(plastoquinone A) ~ & 5% R JE (light reaction)de At £ %
#% %] ATP s NADPH ZAcib&4h L 0 o LA & B #h ey 75 A 3L
RO T RGEMMEL TR LIS RbELEEL
7 B AT A IEA TS AL A 2 B A 6935 4R (3 0 2008; DeEll et
al.,, 1999) - i¥ MIBIFHIE M E & IR A IEIAZ T > RELETEL
5428 T a4~ A8 B s (DeEll et al., 1999; Hoehn et al., 2009) °
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Prange % (2003)R|3XE R £ 20°C A A »n B Z ¥ EIKRZ 2 AR B
T REE&FTRMFAAFREARN 198 > Bp-TaR12] &
HEBAMITEIAER > AR AAREBHERSE 198 0 %R
A MMEB R E B AEIEN KRR ESESFRARERRER
BLRAF BLBPEF e AR B P B AT SR Se b0 B RS RGART A S ko
HarvestWatch™ » 12 % 4] 3 4k % % b5 2 E A AL E N AR B
B ARAE

B RE R BT R AT R AL B B BRI BT R E A S A AR B8 1E A
wE BRGEHNSE  WRIREAEZLEZY ~ HE 0 mIF
BB HE > HAEKRRGBHEOEREE - LARAD] > &
FRT R A ST B A S AT BRAE LR S AR B RS ARR
BRI IRAE RS A 2 BRI e B RFATBENAR
REES S BATERELRD ~ REEFRHY > BAAFKER
(scald) A& ¥ [ 25t 48 & & (Zanella et al., 2005) -

5
G
>~

3
&
c%e@

& &,

KRCRABEREESE SN ERAB AT HFBE MK
RO EEG UREREZEGRIIT S REREYEEZN A
BEBE o LR E IR A R T 0 5k KA A B S T
69 T ¥ 8h 1 (supplement)$k 4 & 7 Husir ; (Kader, 2002a) » 2.3 4 4
(% B A Wi e B B IR Y oo e B R R A S R
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S A6 B EAL I S IR R IR B B A S ) $HR U ASh YR
B F#ATEIE > A RARE BT E IR IR o KRB RAHE E B
M BAGEKRA X FIRARERITERMT AL B R - Bk £
HHEMRER FEREI RN CAHRAETRKRER - H
B S MR SR RAAMAEEN R E S HE AP
BT E E SRS HN R R KRB R SLIRG R BT SER > £
AEERGSFBELE -

>4

71 A XRK
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Abstract

Since techniques of postharvest temperature management in fruit
products, such as precooling and cold storage, have been well
established, the recent trend in research and development of
postharvest technologies in fresh fruit is toward to emphasis on
humidity and atmosphere control. Three postharvest technologies,
namely modified humidity packaging, active packaging, and dynamic
controlled atmosphere, are briefly discussed in this presentation.
Modified humidity packaging is a group of technologies, including
package perforation, utilization of packaging materials with enhanced
water vapor permeability, and application of hygroscopic additives and
humidity buffering, that attempt to reducing the risk of water
condensation in the package while still maintaining produce water loss
as low as possible. Regarding control of atmosphere compositions,

active packaging defined as a packaging system that actively changes
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the condition of the package to extend shelf life or improve food safety
or sensory properties is an active exploring and rapid progressing area.
By continue monitoring chlorophyll fluorescence of produce or ethanol
emission in the headspace of storage room, technology of dynamic
controlled atmosphere can fine-tune the oxygen partial pressure in the
storage room based on the real-time index just mentioned to more
optimal conditions than that of conventional static controlled
atmosphere. As a consequence, fruits stored in dynamic controlled
atmosphere exhibit longer storability, better organoleptic quality, and
lower incidence of physiological disorders when compared with those
in regular controlled atmosphere storage. These techniques emphasize
to take initiative and real-time information of the stored commodity to
adjust the microenvironments in order to prolong postharvest life and

quality maintenance of fresh fruit.
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