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Summary

A new method of plastic film coating has been investigated to extend storage life of apples.

The film coating was effected by dipping fresh apples in a plastic emulsion. The effect of

plastic film coating on the preservation of freshness, respiratory activities and chemical

components during storage, has been investigated on four leading varieties of apples.

The results are summarized as follows:

1. The effect of film coating on storage life of apples was apparent, resulting in deléy

of after-ripening, shriveling, softening or physiological impediment as well as reducing con-

sumption of reserve materials and waste fruits,

2. Change in the partial pressure of gas, i.c., increase in carbon dioxide and decrease in
oxygen in apple tissue was resulted by the plastic film coating, suggesting that the film depo-
sited on the fruit interfered with the diffusion of gases formed therein.

3. The effects of plastic film coating on the fruit storage varied with the type of plastic

emulsions, coating temperature, varieties of apples and degree of fruit ripening. As regard to
apple varieties, good results were obtained with PVA 217 for both American Summer
Pearmain and Jonathan, and PVC 443 for Mclntosh.

4. Reduction in the diminution rates of L-malic acid, ascorbic acid and soluble pectin etc.
during storage of apples may account for the improved storage life of the fruits treated

with plastic films.

]

Abstel BRERES MFRDS A+ =3okA
2 2 e BAY FREGS R B
et QA%

FEMY TR BB sl mT 2 A8
e mEstz dov mIodAdEe kFSY 4%
FREY BB olnl A4% BWAT Tk £E
R gorz fliggol Aot zke]l ALY

=

2% PGS el Hx2 g

e} AR A FRRO KBk = 5
o i AMEd AEEAS BEES
BOe BT B BAEY BHY BEs
2 mIY A 20 KBk AERsS
753 ESS AEBSC) RES BIA HEH
A% EEsE Ao AHE ol Wil 9
o
% FRWY AERRS ERHES SR

— 131 —



B0 PR eI FBEAERC 2 BAL o3 9o
o Frgidhel dojve REY 4k 4 FmeprEre E
T kst &S MAER #EY HRE 74
A,

E AERRS SE, B BE 2L KERY
BTHEE waba 2R Jov kﬁ%i R B
BER FEdel ad.

whebd HEAAY FEHEY ﬁ%fﬁr"l =
BEERY tiEd £HEE Fol gor] BHE &
s 2 gle FRAES © BERG FRk ©
Gas iyt ‘@ Plastic fillm ssmgn: o] FIA
A2 Q.

Lig:) Bollel olz2l HR% Bt Ei: FAE
BENAY BaHRe Bafstel Mg, AmEE o
Bty AT EES S WHsY RS Ak
A=A st el FdAxn gos — HR
P Ae 2 HE EFE on BELIz 9
. 2l olF. Plastic material & 23 A3} &
ol Coating 3}¢] RIS LM@Y Wi:s A
3 EHEE WK A Plastic film 9 #8#S A
3 kg BEMe= FIFSzA  Plastic
emulsion & 2 BE#: Al#E Coating s+ W v} B
el MESY LS BED F YAt oo A%
3] 4ol & Plastic coating o ol ALsHimAER

ke FEs e fEd B nde pE
o e = FRE Wt S BITE

old z BERE WMt wholdt.

53 AtRe BERGH HEER R CA
(Gas) i HR%ol BEMNLZ o8 29
e B BALE & I FRike B%
A KBS HHE HiES SR  Hits
At

Toz AWRE BT ol HEs pEe
3] Fal EEARR $0% LEIE B4, AokE
B 3 ZEE B4, RARABHERE Wt
Bl A2 BEE K9 Bl Bt &
HE E228, FIW WARRAA #EE 2.

W oR %

1. FPOR B EEIEMSl WIS B
A (1968)%= 1kg o A7) Wi # 15~
20g 9] CO, & HMistsl e A% Aol RArggstc
= &SRl om B (1968)%, 4611 (1969)) RiEE
= HEMO KRk BE 2 FEE ET: ®
% A5re] Bol WA KR B o

stel 5%9 EERD = WAEES BEAYT2 3
At . '
ol 9} o] I EEIERCl B FEWY R
BH{L FEEEY ET HEd WEE AA
J22 ofE MHs mRike mlstzA HE
of W& WAt M &t Skt
EJ Brooks et al.(1934)™2 A}slo] Mineral oil#}

Paraffin 8] BEAHES BETo =24 Soft scald 9

BT WHSe KLEES BOAR T BEe
Q.. Bi Jone and Richev(1939)29 %= Golden Delici-
ous appIe of Wax emulsion - 2 ﬁﬁs}?&—«ﬂﬂ Scald,
Bitter pit ¥ 4EEEEST MHHAGT HEte
Wax emulsion 8] #RE A3 Ffe] wadAz
£H4 € A 2942 d9

Smock(1936)% = A}s}, o] Wax emulsion &
BEY o 2 BESH Kol Hpistel Bugs
%ol HHE 2 KEe Miste B9 Akl B
7 gadx stges Waxe] HEE = BES
BE, S Tt 2R J5A 22 s®
Jones and Richev 8] 43 A3 stA .

Claypool (1939)8' & %%%4 &R 29 = E-
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el ZEiBe| g Pre-climacteric phase 2] A}
o} ESolol A o] Hipst (b HEY
gk} (s 2 sk =

3 Woodruff and Crandal(1958)™' %=  Al3}g)
MERAS HPA T A Aleet 2 YiHe]l Na-Ma-
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BR4 o Al st Acetone 3} Methyl ethyl-
ketone o] w}zto] A2 Hao FaHtH ot A%KE
ZBYY Acetoneo] F o HAMOINLEZ S
EB A= Acetone ul-& A3l o5 = Plastic
powder & M8 KixHo 2 28R Polyvinyl al-
cohol(LI'F PVAz}F B3-S dlul 24 A Poly-
vinyl chloride(LIF PVCel #E)el o] BAEE
R 2 Ane BEREL 1M 3.

PVC powder = U.S.A. Geon it PVC
2229} 443¢ fEHIG on PVA powder: Japan
WRe PVA 217§ %% M= Coating Jjik
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Table 1. The storage periods and conditions
Varieties Storage period Temperature Rel. humidity
American Summer Pearmain Aug. 1, ’69—Sep. 20, 69 25—20°C. 80—85% R.H.
Mclntosh Sep. 9, ’69—Nov. 10, ’69 25—15°C. 80—85% R.H.
Jonathan (Unriped) Sep. 9, '69—Dec. 10, ’69 25—13°C. 80—85% R.H.
Jonathan (Riped) Oct. 22, ’69—Jan. 20, 70 15—7°C. 83—88% R.H.
Rall’s Janet Dec. 4, '69—Jan. 4, 70 30+2°C. 60—65% R.H.
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Photo. 1. Appratus for the determination of in-

ternal atmosphere in fruits

Faiste] 55H g o BiES 70% Etha-
nol + A PERE, 1ZKEHE Wil o BEE
Total B Water soluble pectin ‘EE/H #HEt2 sl
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1) Total pectin

ok (R0l 5% Versene soln. 200ccE fnslel
pH 11.52 788, 25°Cell Al 3071 De-esterify &
% o} pH 5.0~5.5 2 HEist Pectinase 200mg
o fete] KHEE 1RSRIMEC] R Rstd Conc.
H,SO,, Carbazole 2 @A A FEFR 520meol A B
oS wisEst o, Standard curve = D-Galact-
uronic acid 10~60xg & fEAIste] R,

2) Water soluble pectin

el # 50f5 RS HEBAKE et IRKEHE
WES BHEKE Total pectin®] 7 9ol #e3}o]
De-esterify, Eti{b3t 2 Pectinase & Jpste] Total
pectind F—& HiEo s ERIAH.

Ascorbic acid = 20k 100gr 2 5% m-HPOs
s} @A ERE, 250ml B EAsE HEE WiEst
Ego 2 AN .

1) Total ascorbic acid
MRER emle ®EBEE (1D (D &% et

3 0.2% 2,6—Dichlorophenol indophenol ¢.1ml
9} 1% SnCly, 5% HPOz 2ml & ¥ o3 EE
(1) 2% 2,6—Dinitrophenylhydrazine 1ml-&
ghnste] 50°Cell Al 10§ KEEH ABE (DS 2
o] kKol Al 85% H,SO, 5ml 2 T, # 3054
of PR 532mp ol A KEEE JESAT™.

2) Es{bE Ascorbic acid

¥ 2ml & Etste] 2,6-Dichlorophenol indophe-
nol 24 @fbAl71A %3 Total ascorbic acid 9]
A4 5493 dyes pEsa+.

Ascorbic acid oxidase activity & HI%E-S 35l 50gr
-2 0.4 NaCl 50ml! &+ 37 EEREEle] = Suspension
2 1°ColA 247 #EHK FELZHE(S, 000rpm, 20
5D, LE®% 10ml-E 1,0004g/ml ¥#BEE9]  Stock
ascorbic acid & 4% % Phosphate citrate buffer
soln.(pH 3.4~3.6) 40ml ol Just= 30°CelA 15
3 KIEA A% Total R MA{bE! Ascorbic acid &
A gat 2 Ascorbic acid 8 F{LERE FKItold.

Malic acid &= %} 50gr & 85% Ethanol 3 ¥
ERE BRI BK—E&S we Formate form
0.2 #WA 7 Dowex 1x29 Column o B84 A
6N Formic acid 2 Elute A]  &}27 ™),

o] EluteZ 48°Coll A FEBE#EA A Propylester
2 ulE 35 Gas chromatographoe] HA SIS
3+ Gas chromatograph = TC detector & 2t
Varian Aerograph Model 20224 ##e &
7t

Operating Conditions: 5’x1/4’" Stainless steel
column packed with 10% FFAP 60—80mesh chro-
mosorb W.

He Flow rate: 60ml/min. Column temperature:
120-190°C at 4 °C,/min. Chart speed: 20 in/hr.
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1. Plastic coating0] AtZt2] RE O P[Rl= Agk

ol A Control = A% LBR #YH £REE
9 1fie = @A Bitter pit 71 A7) A Zste]
RS 1080 E 22%, 25H #Hel & 60%9] 2slgl
7 e ARE 25874 A Yellow-Green & #i5y
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Bl aws |instd BERgHdE A BER
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Table 2. Effects of PVA or PVC coating on the colour and freshness of apples(American Summer
Pearmain) during storage (stored at 25-20°C). Coated on Aug. 1, 1969.

Storage period (days)

Treatment Quality
10 25 45 50
Control Colour ++ + — ——
Freshness ++ —_ - —_
PVA 217-5% Colour 4+ 4+ 4+ G+
Freshness +++ +++ +++ ++
PVC 222-10% Colour ++4 ++ ++ +
Freshness +++ +++ ++ -
PVC 443-10% Colour +++ +++ +4+ ++
Freshness +++ e+ +++ +
Colour + 4+ ; Deep Green Freshness -+ -+ + ; Excellent
++ ; Green ++ ; Good
+ ; Yellow-Green + ; Fair
—; Yellow — 3 Poor
—— ; Deep Yellow —— yBad

Table 3-1. Effects of PVA or PVC coating on the rot of apples(Americén Summer Pearmain)
during storage (stored at 25-20°C). Coated on Aug. 1, 1969.

Storage period(days)

Treatment

10 25 45 50 Total(%)
Control 0 0 4 90 94 c*
PVA 217—5% 0 2 2 2 6a
PVC 222—10% 0 2 4 32 38b
PVC 443—10% 0 0 2 12 14a

* Any two means followed by a commom letter are not significantly different at 19 level by

Duncan’s multiple-range test.

Table 3-. Effects of PVA of PVC coating on the bitter pit of apples(American Summer Pear-
main) during storage-(stored at 25-20°C). Coated on Aug. 1, 1969.

Storage period(days)

Treatment -

10 25 45 50 | Total (%)

Control 22 38 0 60 c*
- PVA 217—5% 0 0 0a
~PVC 222—10% 10 0 18 b
PVC 443—10% 2 0 0 2a

* Any two means followed by a commom letter are not significantly different at 1% level by
Duncan’s multiple-range test.

Coating &9} 4432] 10% Coating Erlo] Control &

o] ®|ste] # 25EB] Bitter pit 7} @] A

%, &7 18%, 2%7t HANALE,

PVA 2179

5% Coating B &R 4£EEES o] g1,
= Plastic coating B+ R EfFo) Mdl=l = &
BES) #Ersl Qo i) #bol A 3] BiEE
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Table 4. Effects of PVA or PVC coating on the colour and freshness of apples(MclIntosh) during
storage (stored at 25—15°C). Coated on Sep. 9, 1969.

|

Storage period (days)

Treatment Quality -
t 20 40 50 60
Control Colour — - - -
Freshness - —— - _
PVA 217—5% Colour +++ +++ +++ ++
Freshness + - + - -
PVC 222—10% Colour +++ ++ ++ +-4
Freshness +++ +++ + -
PVC 443—10% Colour +++ +4+ +++ +++
Freshness +++ +++ + -
Colour +++; Deep Green Freshness 4+ +; Excellent
++; Green ++; Good
+; Yellow-Green +; Fair
—; Yellow —; Poor
——3 Deep Yellow ——; Bad

Table 5. Effects of PVA or PVC coating on the rot of apples(McIntosh) during storage (stored at
© 25—15°C). Coated on Sep. 9, 1969.
. Storage period(days)
Treatment
20 30 40 60 Total (%)
Control 2 4 6 24 36 c*
PVA 217—5% 2 2 4 22 30b
PVC 222—10% 2 2 2 16 22 a
PVC 443—10% 2 2 2 14 20 a

* Any two means followed by a common letter are not significantly different at 1% level by Duncan’s

multiple-range test.

.
W] gle]l A = PVC 222 Coating 7} 38%
24 %0 EHE ¥%E ¥ PVC 443 Coatingl
9} PVA 217 Coating B = J§R 508 %ol = 14%,
6%l A@stE o™ &35 PVA 217 Coating Ex:
BEREENE = B MREES B &R
3+ Qg (Table 2, 3—1,3—1).

fiol A = Control £ iK% 208 8¢ Hifao] I
el ZfEel Helo] fEEEE Poor 2 ETEHE K
sle] Plastic coating E¥ e 2 ¢ w3 =
e Bt g4 9 EiEs = 53] PVC 43 9
10% Coating & EEEMZIAE A QA9 H
s & 287 9on PVA 217 9] 5% Coating
EZ Btz A# 5074 Fair & 4434
o 2y AR 08 Dtk EkEel %4 Bmst

7} A2t BB BikER & PVC 443 Coating
E 7} 20% PVC 222 Coating 7} 22%, PVA 217
Coating 27} 30%3i v, Control B BriikE B
Wrzse] 36% 24 Coating BES} Mg, & £&} 9
% s R 20E485E &7 Poorz H1k,
PRMEES ERIAT o2 HEREEL Bz
9 #RE FEIA (Table 4, 5).

fLE 1RCREGE) 3Bl A Control X Bk 25
HEET B el Hela sl 904 Bk 18
Aol WREMRE kst ey Plastic
coating [E3= PVC 2229] 99 Coating 7} ik 60
Aol Hifne] Yellow 2 Bbslz #HF9 ol
VElEE # PVC 4439 9% Coating B9l PVA
2179] 4% Coating B+ WiZE ¥ &Y 49 =)
AAA 2 HEEEAA = B EEs EEsx
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Table 6. Effects of PVA or PVC coating on the colour and freshness of apples(Jonathan) during
storage (stored at 25—13°C). Coated on Sep. 9, 1969.

Storage period(days)

Treatment Quality [
| 2 | 50 60 %
Control Colour + — - —_— —_—
Freshness - — —_ —_— —
PVA 217—4%  Colour +++ +++ +++ +++ ++
Freshness + 4+ 4+ + 4 4 +
PVC 222—99%  Colour +++ 4+ + - -
Freshness + 4+ +4 ++ + _
PVC 443—9%  Colour +++ +++ ++ ++ ++
Freshness +++ +++ +4 4+ +
Colour +++; Deep Green Freshness +++; Excellent
++; Green +4; Good
+; Yellow-Green +; Fair
—3 Yellow — Poor
——3 Deep Yellow ——; Bad

Table 7. Effects of PVA or PVC coating on the rot of apples(Jonathan) during storage (stored at

25—13°C). Coated on Sep. 9, 1969

Storage period(days)

Treatment
20 | s | 4w | e | 0 | Tolw
Control 2 0 0 2 6 10
PVA 217—4% 0 0 0 4 2 6
PVC 222—9% 0 2 0 2 4 8
PVC 443—9% 0 0 2 2 2 6
om0
Begel ol A & Fair & f73kgl Table 8. Effect of PVA or PVC coating on the

= R 608 LR, BER/T ET Bhste %
st on] BRIl EEL Control B/} 10%,
PVC 222 Coating £ 7} 8%, PVC 443 Coating [E 5}
PVA 217 Coating ¥ 27} 6%% ¢t (Table 6,7).-

HE 2xRGEHE) #ABolA = Control [Ex KR
HER-E ARG Bl £WEEY] 1M€o=
el A A EHB(Jonathan spot)o] At Hif
o] Hdlo] WMMEMEE Fkstg k. = Plastic coat-
ing ol A & PVC 2229 9% Coating[E+= K%
50 HEE Y- TS Jonathan spot o] B i
geEe) ET 2 AR bRitkel EFsh7 1a1Fs A
o1} PVC 443 2] 99% Coating [E2} PVA 217 9] 4%
Coating B FELHINMA = £49 FES IA
o} ks Bt #iFF=on Jonothan spot
7t gl ek, B el A = Coating B

freshness of apples(Jonathan) during storage
(stored at 15—7°C). Coated on Oct. 22, 1969.

Storage period(days)

Treatment i

Control ++ - o
PVA 217—4% +++ +++ ++ 4+
PVC 222—9% ++  + + —
PVC 443—9% +++ +-+ NI

Freshness +-++; Excellent
++3 Good
+; Fair
—; Poor
——; Bad



PVC 222 Coating @7} 10%=4] 713 wgre m
PVC 443 Coating 9} PVA 217 Coating BE 6%
of g om 53 PVA 217 Coating B: ff
Coating [Zof v|3le] A A o] EHFs| Sstdd
(Table 8,9-1,9-II).

Table 9-I. Effects of PVA or PVC coating on

the rot of apples(Jonathan) during storage
(stored at 15—7°C). Coated on Oct. 22,

1969.
Storage period (days)

Treatment Total

3 |50 | 65 | % o
Control 0 2 4 4 10 b*
PVA 217—4% 0 0 2 4 6 a
PVC 222—9% 0 2 4 4 10 b
PVC 443—9% 0 0 2 4 6 a

* Any two means followed by a commom letter
are not significantly different at 1% level by
Duncan’s multiple-range test.

Table 9-1. Effects of PVA or PVC coating on
the spot of apples(Jonathan) during storage
(stored at 15—7°C). Coated on Oct. 22, 1969.

Storage period (dayS)

Treatment . —
3 |50 | 6 | 90 ET&"’)I
Control 10 26 30 20 86 c*

PVA 217—4% 0 0 0 0 0a
PVC 222—9% 0 10 10 6 26b
PVC 43—9% 0 0 0 0 0a

* Any two means followed by a common letter are
not significantly different at 1% level by Dun
can’s multiple-range test.

2. Plastic coating 0| A}Tte| FEEEO) n{X|= A8k

Plastic coating & i, 18, fLEANA = o] &
A8 EALE Mislgl ool Plastic #¥e R
#£8: PVC 43, PVA 217, PVC 2229 JEfrL=
PVC 443 8] Coating 7} WML So] 4%

Table 10. Effect of PVA or PVC coating on the hardness of apples(American Summer Pearmain)
during storage (stored at 25—20°C). Coated on Aug. 1, 1969. Figures in parentheses
indicate the percentages on the basis of original hardness

Storage period(days)

Treatment
0 15 : 25 35
Control 3.98kg 3.62kg 3. 50kg 3.10kg
(100) (90.9) (87.9) (77.8)
PVA 217—5% 4.04kg 3.83kg 3.69kg 3.58kg
(100) (94.8) (91.3) (88.5)
PVC 222—10% 3.97kg 3.74kg 3.61kg 3.43kg
(100) (94.2) (90.9) (86.4)
PVC 443—10% 4.05kg 3.95kg 3.79%g 3.70kg
(100) (95.7) (93.5) (89.0)

Table 11. Effect of PVA or PVC coating on the
hardness of apples(McIntosh) - during -storage
(stored at 25—15°C). Coated on Sep. 9, 1969.
Figures in parentheses indicate the percent-
ages on the basis of original hardness.

Table 12. Effect of PVA or PVC coating on the
hardness apples(Jonathan) during storage
(stored at 25—13°C). Coated on Sep. 9, 1969.
Figures in parentheses indicate the percentages
on the basis of original hardness.

Storage period (days)

Storage period (days)

Treatment Treatment

o | % | w0 | 30 | 40 | %
Control 3.61kg 3.08kg 2.85kg Control 4.02kg  3.84kg 3.66kg 3.18kg
oo (100).  (85.3) (78.9) (100) (95.5) (91.4) (9.1}
PVA 217—5% 3.46kg  3.38kg PVA 217—4% 3.90kg 3.79kg 3.59kg
° (95.8)  (93.6) (97.0) (94.2) (89.3)
PVC 222—10% 3.39kg  3.16kg PVC 222—9% 3.96kg 3.80kg 3.46kg
’ (93.9) (87.5) ©98.5) (94.5) (86.7)

PVC 443—10% 3.52kg  3.38kg PVC 443—99% 3.92kg 3.91kg 3.71kg
(97.5)  (93.6) 97.5) (97.3) (92 3
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Table 13. Effect of PVA or PVC coating on the
hardness of apples(Jonathan) during storage
(stored at 15—7°C). Coated on Oct. 22, 1969.
Figures in parentheses indicate the percentages
on the basis of original hardness.

Storage period(days)

EHsk .

= R BEY REEEE W.E, LX) E
2 ol A4 wqbiE wer LES A%
REHRY BHRY HEE REFAN z BHESL
wE A% Bk (Table 10,11,12,13,Fig.1).

Treatment 3. Plastic coating 0] A}nio} EE#MEO ]
o | = % N |
Control %igg)l)«g 3@435315 ?&g}lig Bl A Control B e # UEAC EEW
PVA 217—4%  3.89%kg  3.75kg  3.58kg DEe) 5%E B FRKHdE 7.2%°] &
PV . (100)k (96.4) (92'%{) 3193 th. z28l} Plastic coating ¥ Control ]
PYC 222-9% 385k Tooke TS s mENORC AHET 2 EAe @&
PVC 443—9% 3.92kg  3.83kg  3.61kg o EEERRY Wme PVC 443 Coating E:
(100) 97.7)  (92.2) 4.3%, PVC 222 Coating 7} 4.5%, PVA 217
100 :
% 90
a0 |
o [T ‘{1 h = . 1 ::TLA, : ;
o 15 25 350 30 40 0 30 a0 BCT ] 4 90
Storage period (Pays)
Fig 1.

Effect of PVA or PVC coating on the hardness of apples during storage. From left, American

Summer Pearmain, McIntosh, Jonathan (Unriped), Jonathan (Riped).

100

98 |

96 |

% Loss §n weight

9a L

92

8/2 8/12 8/19 8/26 8/2 9/9  9/16

Date
Fig. 2. Effect of PVA or PVA coating on weight

loss of apples(American Summer Pearmain)
during storage (stored at 25—20°C). Coated
on Aug. 1, 1969.

—@—; Control, —O—; PVA 217—5%, —[]
~—; PVC 222—10%, —A—; PVC 443—10%,

—@—; Control, —O—; PVA 217—5%, —[1—; PVC 222—10%, —A—; PVC 443—10%

100
98
56

94

% iloss in yeight

92
o
9/13

/2 10£13
Dats

9/22

19/22 1

Fig. 3. Effect of PVA or PVC coating on weight
loss of apples(McIntosh) during storage (stored
at 25—15°C)." Coated on Sep. 9, 1969).
—@—; Control,— O—; PVA 217—5%, —[]
—; PVC 222—10%, —A—; PVC 443—10%,
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100

(1N

£ Loss in welght

90
0 e
/13

9/22 1w/2 18/13 10/22 11420 12/10

Date

Fig. 4. Effect of PVA or PVC coating on weight
loss of apples(Jonathan) during storage (stored
at 25—13°C). Coated on Sep. 9, 1969.
—@—; Control, —Q—; PVA—4%, —[1—;
PVC 222—9%, —A—; PVC 443—9%
Coating [E7} 4.8% 24 PVC 443 Coating E 7+ %4
Aol A At o7 HiaL T TEAN =
FA—3R o™ LE 2%kHEl A Control E7} Rk
Ffel 8.1% W7l v]sle) PVC 443 CoatinglE
£ 3.1%9 BAERL 29}, wela] Plastic coat-
ing & Brih Alzke] BES Wflsled BEED
%Ees Bk (Fig. 2,3,4,5).

% Carbon dioxide in the desiccator

o

£ Lose in weight

100

w
o

10/22 1i/6 11/17 11/27

Date

12/6 12/16 1/%0

Fig. 5. Effect of PVA or PVC coating on weight
loss of apples(Jonathan) during storage (stored
at 15—7°C). Coated on Oct, 22, 1969.
—@—; Control, —O—; PVA 217—4%, —[
—; PVC 222—9%, —A—; PVC 443—9%
4. Plastic coating 0] SFRO| n|X|= A&t
HEGERR) S HEwme CO, Bl 2mim
oz %7 & AL »o Control E7 3.6%,
Coating EE7} 2.5~2.6%%Act. =21t Ht #Hik
WA thE, IR 108 LiEE o 2ol RES
el R 2 #EAt dldlow BER R
7L Control Eo]] ¥} a}e] Coating [Eol 4] *9ket
(Fig. 6).

10 15 20 25

30 70

Storage pericd (Days)

Fig. 6. Effect of PVA or PVC coating on the carbon dioxide evolution of apples(Jonathan) during
storage (stored at 15—7°C). Coated on Oct. 22, 1969.
—@—; Control, —O—; PVA 217—4%, —A—; PVC 443—9%
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8. Plastic coating 0] si4r#{L0] nlXlE &
&

Wt KoY mEso] Plastic coating o] A}
dA4 A=, B ControlE: BEKM
2.5%< WbHES dethz Y9 Hstel PVC
43 Coating B+ 0.35% 4 A9 At ggdet.
e Addes WOHYeH Control E7E K
Wl 2 el #mstd T HAS bl
SV R b BRAEAE AT Roes
BB RSP 2Bz #nsz o hE
Coating E7} 7173 £92H PVC 443 Coating I«?_n'ﬂ-

A7 gk BB REwpd WM BOEE
Holz # 2EAMKAE A9 il Aoz #ER
stglom = e Control Eol 4 A3tz PVC
443 Coating o) A &1§aHolth. BMEE . %’E&‘E&jf’
2 B sta Control EM] A }?Wﬁﬁsﬁ Coatng;
o 3ty é‘?ﬁf 1“° H:% /i,\i 1 ﬁffﬁcﬁ'ﬂ
L Coatmgﬁoﬂ et @k pH =
AuH oz °-F7P 2 A4S 2got 2
e g

Bk 7o) mEek K49 Bite Control éiq
Coating Bl 2R/t BES 2 2 N N ZM" =
AA oz EPIAA J.aiﬂ- (Table 14).- ‘

Table 14. Effect of PVA or PVC coating on the chemical composition of apples(]onathan) durmg
storage(stored at 15—7°C). Coated on Oct. 22, 1969.

) | . Date
Components & treatment
} w2 | w4 | wz | 12 1218 | 1/5
Moisture (%) y . . o
Control 86.92 86.51 85.99 85.59  8.14 - 84.42
PVA 217-4% 86.73 86.21 85.93 85.78  85.45
PVC 443-9% 86.86 86.74 86.66 86.61 86.57
Total sugar(%)
Control 11.96 10.84 12.11 12.35 11.88 10.15
PVA 217-4% 10.97 1122 - 12.11 10.80 10.35°
PVC 443-9% - 11.53 11.56 11.21 10.74 10.48
Reducing sugar (%)
Control 6.93 7.54 8.42 9.20 9.24 8.92
PVA 217-4% 7.93 8.35 8.69 9.10 8.92
PVC 443-9% 8.19 8.15 8.19 8.38 8.35
Starch (%) '
Control 0.78 0.40 0.35 0.21 — —
PVA 217-4% 0.44 0.39 0.30 — —
PVC 443-9% 0.46 0.42 0.38 — —
Tit. acidity(%) .
Control 0.71 0.64 0.43 0.47 0.37 0.34
PVA 217-4% 0.56 0.51 .0.47 0.44 - 0.39
PVC 443-9% 0.54 0.48 0.42 0.39 ° 0.38
pH .
Control 3.40 3.54 3.65 3.7 3.76 3.80
PVA 217-4% 3.52 3.62 3.68 3.71 3.76
PVC 443-9% . 3.53 . 3.64 3.70 3.73 3.74

6. Plastic coating 0] Ascorbic acid, Ascor- .

bic acid oxidase activity, Pectin %
~ Malic acid 0} n|Al= 2

1) Ascorbic acid
30°C &) ESMRYEEOl A Ascorbic acid & WL

AAst9on BIEH Ascorbic acid & oF 1A #
ol ®e] 74785, Control 8} Coating ERIS] ¥
/DfEE-S Total ascorbic acid 8 Reduced ascorbic
acid 7} ©}7e] Control [£oll 4. Coating el W3ty
03 B B ERe 2uw (Fig .
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mg¥ Ascorbic acid content

Reduced A, A.

12/1a 12/1s 12/22 /7

Oate

Fig. 7. Effect of PVC or PVA coating on the
ascorbic ‘acid content of apples(Rall’s Janet)
during storage (stored -at 30+2°C). Coated on
Dec. 4, 1969.

—@—; Control, —Q—, PVA 217-4%,
—A—; PVC 243-9%

2) Ascorbic acid oxidase activity

Ascorbic acid oxidase JE{%-2 Bl 3 iE

739 7 Reduced ascorbic acid €] 4> @il A &

7ol 2.2 F4a]l Fkol 55 3l 2 Coat-

ing @l A& Control ol [3le] Frigd A% o

el Wkt

o]} 72 AL L2 A7 g Ascorbic acid 7} Con-

trol [ A] Coating [Eell tz}el = WA EAC] 4

gl A RSz 9T Aelgh AAgd

(Fig. 8).

30

201

1w

% Oxldation in 15 mins,

0

12/10 12/17 , Y2/ i
Date

Fig, 8. Effect of PVA or PV(., coating on the
ascorbic acid oxidase activity of apples(Rall’s
Janet) during “storage (stored at 30-+2°C).
Coated on Dec. 4, 1969.

—@—; Control, —QO—; PVA 217-4%,
—A~—; PVC 443-9%

-.8) Pectin
Control X Total pectin &} zﬁiﬂz$0ﬂ H’ﬁuﬁ}“‘
Water soluble pectin 9 #nfHfde] #A R o1}
Coating ol 41 & IS0l T3] @Mste] Water
soluble pectin—c’; 79 #3st st e Total pectin
| 9o]4 % PVC 443 Coating Ex . D]
0.04%01] @t ek (Table 15).

Table 15. Effect of PVA or PVC coating on pec-
tin substance contents of apples(Rall’s Janet)
during storage (stored at 3012°C). Coated on
Dec. 4, 1969.

Treatment

12/9 ] 12/15 ] 12/21 ] e

Total pectin(%)

Control 0.51 '0.41 0.36 0.35
PVA 217-4% 0.44 0.43 0.41
PVC 443-9% ' 0.48 0.47 0.47
Water soluble pectin
%)
Control " 0.10 0.11 0.15 0.19
PVA 217-4% 0.09 0.12- 0.13

PVC 443-9% 0.10 0.12 0.12

4) Malic acid

EEEEel A Malic acid 9 WAL BOsd
‘oF 30°C ol 1978 WA Control E7t
74.8%, PVC 443 Coating B} 71.9%, PVA 217
Coating [Z7} 65.7%=2A o o] dAF a8
5ol ¢ o1}k Control [Fol 8] sled Plastic coating
E"ﬂ A gl A (Table 16).

Table 16. Effect of PVA or PVC coating on the
malic acid content of apples(Rall’s: Janet) dur-

ing storage (stored at 30%2° C). Coated on
Dec. 4, 1969.

H—W’l‘peatment B - Initial Final
" Control 588mg% = 148mg%
PVA 217-4% 202
PVC 443-9% 170

" 7. Plastic coating 0] AtL} 8RS Gas HE
o BlxlE -
Plastic coating & NS CO EBES 0,5 E
9 7 AT 4FE FAG. F BB R
g Control B K 9F# HBAY O, F=71
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19.2%431d9 ®]lste] PVA 217 Coating [E+ 11.2%,
PVC 443 Coating B: 13.1%% °H CO 5 =&
Control [E7} 3.09%¢<¢19] v]s}e] Plastic coating =
= 244 10.2%, 7.1%%A . = F—3 BE(em-
ulsion)o] glel M= MRS Gas HSEL WRIRE
of wet %4 EE/T Y&& 2y (Table 17).

Table 17. Effect of PVA or PVC coating on the
internal atmospheres of apples(Rall’s Janet)
after a week’s storage. Coated on Dec.4, 1969.

Stored at 9-10°C. [Stored at 30+2°C.

Treatment
co, | 0. | cop 0,

Control 3.0% 19.2% 4.5% 18.8%
PVA 217-4% 10.2 11.2 11.5 10.3

PVC 443-9% 7.1 13.1 9.5 12.7

Z =

Plastic coating £} KRR Wi} HuElw
g} £/9 B= 919 ov Control Eoll Eb3le] 44
mpEEe] WA Eol MklE o e GE
#brl BIEE QL or R ES BRE B
o] ErRiRsT EEeA ML= A

Plastic coating o k¥ Bz Mol FElk
o] EEY ET 9 MEe EE ¥R ¥ K
{ES] #1040, Ascorbic acid, Soluble pectin 5 B4
(e WM, =X Ascorbic acid oxidase & Ei{L
BEge] iEike]l ETE A gl walzd.

= fEsRel] fpmike] Shnd REo= I R
2 fR& R4 MEE Plastic coating & 2 HHEHAM,
RS ke, KBRS B ¥YF dgel
FFgel ¥ A et

ol 21 ¥t & HEAMEF et —Rmd FrEiE 8
#p95E, =& Plastic coating o] K3 HEHE H
o] Bfedl Wt g e 2.

T FRYS KkES FAd Amz LE #
EEHs Route & BRI =l 22 WP WK
s REfeme) #ETE Wk HERS Bk 2
HFECES] L-Malic acid ] $8%ke] gt £49)9
WES) Sk R gfEES] HEES Vo) ROEiAlel ET
Hx old we} FRE BB BREES *
&K&A "=

b o]} Zel Eriitkel HLAY EEel

= 9% R A MAERST #HlEy] St

o o9} HiEd MMRE HAE HRRET S BE

HES AFMER HES RREEEA A HEEY
KE)st] MRS B A Fol BEFAG
B GaBirR), CA Bk (Controlled atmos-
phere storage), Plastic flim @3 KL 5 ‘%J ]
Ry ez gl

HOEREE B FEMS WRERE ¥ R
HAl o s : 2EEGC2A FRBE
74 10°CE LT ) =d R ES H2450.89
~3.014%) = Btz 10°C 7t ETFR) web
1/2~1/4 2 HRES BAOI®. MEER963)%
& =@ FEstad Azt 0°C HiEez iR
o] WAL W o MREY EE HMose =
B EES) WREol it 1/10 2 WA¥HI
9 o

= BEBEE A BRERAE BET W

£ Az 9ol KM(1957)8 & 0°CellAx 8MEA
M Rt o #1779 BESL 44°CoAE 4
ARl Yelvz 10°Col e 2 AR 8=
18.3°C ol A& 758 1EARM Kol A :r_s} 2o
Pye] Ealg oz Stk

*Ee FHN, 78.10%, O: 20.93%, CO.
0.03%, Hfb & Gas) & HFEWS LEEAA £
A iFEEEEel e A4 ¢ got ol & R
Hol4 BES = 29E dad. B FEHS 2
#5552 Climacteric rise 8] ko] we} 2RE glo
vokEEE BREESF 2 o5 MREL Emst
w B Energy & #EE 2%, K Energy &
&% T HREWO Kk RES #Ed ¢As
o go] anz MEEEC £ Energy o HHEOl

2 HRHY +F FEEaS B2 REY St
w2,
weld FEY FAES RBER kEL RE R

B A FBET(0, 3%, COp 2~59%)4 1420 22 40 46 47
67 T4 83 87 02 9031w {EiEo] BrRE(CA ByEE, Plastic
film E% RS REY kel Mg s Ch-
macteric rise & H¥e] BE=E Y e ﬁ?{bg}
ol figsl o e} HeRrd

A (1963)% & O 8t CO; IREEE %%’ 3%1 7
s B AR FEE A wREe ¥E
BBl Hatd 1/2 2 MHE 2 ﬁ"ﬁ@k% #x
of Agles B RECl BHENASFZ S
Griesn et al.(1966) & Hiske] WEE 10%2
giste] F#iE Florida lemon o) 1P S %5 %
Bl Hslo 1/22, 2% BEANE 1/428
pega .
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T CO Y A ERdE 49 BRR pReR
BN S Ve A g HiEelA CO. 9 BEE
B Zo]= Ao] (Climacteric rise Bt 15i8) PEK
o] @z Climacteric rise & WA B BIE
el g BRI EE Y. Kidd and West
1933 @rEsk CO: % MR Al HRE B
etz 1°C o Al CO, 8 7L 10%E Basts
Scald o B4 AE ARl BEEA B Ao
4°C ol A= F—3 BEAN T FRR- BES}
o Zmgrhol FFEES Aol Hebel FrEE&el 1.5
~2:.04% DIk ERE Qe d4.

= CO & 2~20%9) el A #k&m%e Chlo-
rophyll & 422 %38l Climacteric rise 9] H
B 14 Re ExdozA 2pe Bk Fi
e #Re HEdd s et

Pk} o) SHARPAA kel mEdae
FRE G4 Aoz A=,

B MRfERdE £35S BR7 MR RE
o WBbEE £2 RN BEEC, i RE
o] BB IR BREC, &% HAslzZ &
Bpke) RERE: BRe) BES 5T BRE
ZAA "o, a2 nm R BREEY 508 &
Rz WwREe %402 vehvAl "ok wela
BRRE 245 RRES B WPREE
Q) FRWN SFAY EEEE BE BEE CO, T
A ML 22 R/t FRte] mhddz A
s,

REY Gas e BBASY) Gas HEEE) &
ste] Gas #fro =4 =Y. B AR R
T S et REY £ RELS ®Idd A
BANE EEele Al R EES B, &
Bote BREHY CO: & R e %2Rz 4
f@otel Btisdet

wheba] BRSNS Gas SES %5} ad 242
Gas e sty Eiske) fiiho] Emasle 1
el Einstz Mk FEES Bifbel 9@ REY 4
1t @ES ET7F BE2e A2 4A &H®
g F Ut REE £ FBES EEsle 4
T BRY 2oz B, S8t ks o Ethyl
alcohol, Acetaldehyde & 2o HHM: TSR WL
Hyol pERel BRSO ATEEAE HEs) HEd

v REEEY BESEC 2AVERAR
o) Gas #EE BT BHGEBC] ohe e
733 Gas e BA 189 AR BRsy
B2 oz 4R BikEd CO o HES

Winshe] WIS Wik WS WPRILES oot
IEE = B2 mEEeY) ERI N A4

A}#}+& Plastic emulsion off sl Fik ko #
o] el WIKE #Ee Polyethylene film
ool #REf BEEPE A2 glode B
o o T B Rl MBIk e SRR
2 Yehtz® 9= Aoz nfo] BHE B
Gas HEHUSHES BEEaA G2 ot Gas gl #
g EBEG, EEY Bkt #EnAdds
A2 ok,

w}a} 4] Plastic coating A} 7= 9] Gas el
e\ B EHRY Co. BEE Hin
i MEBEE HoHA S o9 e HEL AR
A9 Gas 7B RIEHERNAE g28s ol = (Table
1.

ol g} zro] BIHY MEMFS Gas FELS Kb
fRplies Mesid e o &R e BBAR
rrell A9 iRl BRI PR E Plastic coating
Eoll A FHER Aol Bt

B Plastic coating BEX A Gas FE 9
o ulHz o2 Wt BE Bt Bk 3
e BES Mglsl A= R} R dREEEC)

WA FrEEel ERE Aoz £

= BEEELY B 2 Wk BE B, 1
ol7bA &= ffpEe] JHE 5L ke AR BEd
BEE 77 s 25 7] Powell(1905) & REFM
BRES 8ol vhel KoEBE S EHE =R
9 RBEE SRR Held @RkBEe Ax
el AV} w2z el o B4 (1968)
= R k4 EEel 0°CHBERE)AAE A
BEEo 2 #TE Y Polyethylene film o] g3t
Qe W R 1%AE RESQAGT Tt

Plastic coating Eol A s Wk 2 BEEHD
b HEE o @t Y AL SRS Ges &
BEQl o FLisol = Platic #iEe} 4R A
# HR kd Aoz £

- REAA e #he BEE B AR F

IR R o) 3te] ARRE Ethylene & REER

REs RESS Ba Bl wet i g

{b@teh. Banana & [RERIE FEEC] LESS LU
el E Heasd EEE s kel LR
14 1Es) e A (Climacteric rise) #izk E{Lat7) et
= 5g& Fiksld 2~38 #el: Rme) Ekibslx:
WEE AFEE Bhddz 9™,

Plastic coating & ol A Huge] (b7l BEE S| I
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g AL el Bl AL Bkes arukA By
BEmol RG-S BT Aol £ 5 .
BEY BWEL Pectin Ba BES HFRE 1A
28 GBS ftkd EEI AEIE Ao
=H(1958)% = 10 A 18 B YH#EF  Delicious
apple & RFEIWIRIS) WESE 6.5kg ot 11 Ak
o€ 3.5kg 22 T3l 2 Adhfgel & 3. 1kg
of sE3lglctz sty ow WSl 3ke BEAA K

Td Ay REL olv HEMLSE REE £k
sl oo

7 Rl M = Control EE 2 /\1 ohzrol
frRRc FESE skeodl pmBHAE RES &
Rt Fkstg ot BESY #Ee w=A  REE
EEod oA —FAA gk,

Pectin B REF A KR Protopectin
WREE s MlREERY #6H% Eoluz
Ao BEE R :

oA ik BESE #TE 9 Al . Protopectin -2
Pectinase o} 9] 3lo] KiE#: Pectin® (Pectin—Pec-
tinic acid—Pectic acid—Galacturonic acid) 2.2 #
A Hx &= @R #ehe BT WE
¢ BEELR.

Plastic coating 9] Total pectin 8] #AZ(0.04
%) 7} Water soluble pectin o] Hnzs(0.02%)&
Control [Ze] H.8lo] Plastic coating E ol A FEES)
HeFET EHIY S wESI2 ek (Table 15).

Protopectin &} 2 #EEE Q] Pectinase o} jEM:-& B
F FHETAA E#R CO; FEGY% L) T
A o] MgE G g e

Plastic coating ol A" RijER e} 7ke]
9 #tol BEEIE A HRRY COy K]
Pectinase 9] {EME-S MY A Eelat £ -

ARE BEEEN HWY o FSBEYEY B o
BEBEA AddE dAA Rl Yok Kk
B EE, BEY, SgEs 010y munnR
11m Zo] BRfR ERECIEr €A o 43 HR
B ERel = FEREC FE Rl HIR
FHx 9wt webA oo B Be T e 5
T Q2 BrRET Waxing, B, 4243, Hor-

ﬁlz 18 28 24 48 55) %o]

Protopectin

mone &

Blanpied and Smock (1961)®% Scald o] B4z
o] %& Gallia Beauty apple 9] Scald S B
il AAE BBERESL E2 CO, BE7T £&
& BAEBEL AYa2 o, CO; BEL ~
E WEE BESIE 9t R Scald & LR

2 BHEE ATz

o] Faslddtzm el
Plastic coating Eol| 4] £ BWEEsT & z—] ‘5] m]ﬁj
L EBARY CO FEESL HRR 0% 5o
ZM}% RBEDS A4 2 ZHo] mH=EAA A
olgtz gAge. '

Plastic coating ¢] FERHRE Emulsion ¢ &
Bk Abste] Bgel] whebAd ZEJF AA B R
o4& PVA 217 Coating [E, fEs] A& PVC 443
Coating [, 28] §LE-& PVC 443 Coating E S}
PVA 217 Coating Bol 4] A% a7} $4sgd e
o PVC 222 Coating E: 2R ks o
HR EFIL L. = TEAA BEA Hae
Coating HFE BERIA EHESFGH H3
Jonathan spot o #A:< Elst=el BRI A
o. ~ SR
ol ¢} Zro e EHFE Plastic emulsion'o]
Bl ool BB B &4 9 B U
ol & el Wzt KR Wax 9 £} Coating 4
3 \E% {fEAtE Aoy ABuY. H X
o] K Wax st BEI HAE Plastic
coating 2] BRIl ShflFE Ledle]l KB EH
3} 9] 2.5 (Table 8)' Coating Fro) B} =L W=
TF—% B&E (Emulsion)s] 4 = ifLéA o] R
e,

BRSO aHHAYE RAHI xS B
Ol KB FstE BHe BREY BB
of wek Wik YT BEE £= EE BE

Fpgolm 2hbol el Xylose 7 Frfesta™
AR F PRLE2A (B . A 3% Control &
7 R ARl BimslAE AL s &
WA Mifkel EE Aol we} W] Coating
Eel fsted B WAL v AL WEE KMY
ppEE o 2 n o] Control Bl 4 zupulx et
TR (B0l B E A Eokehs Aoleh 4
BAG4 O, FAQGDE 30°Ce] 10 BRI K
T AES MEel B ETHR S BEES
11.01% (B #Rs  11.68%)%1 2 L 30°CeolA
1EAM FRez on HEEE 52 &
& REAE 7% LY e debidz §
w wEbal Abste] BREEERC sl BEge
AFL od £ HEE HA gedz sgd.
Plastic coating EE+ Control Eol| H.8le] B3el 8%
e AYEA L FEIY BE 4 BEdA ud
Tubel o] EHET EAE ﬁ%}ﬁﬂ:ﬂl/ﬂ “‘°P ks

T AR
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Ashe) Al Bictel WA Bigelow and
Dunbar (1917)%% = K4l L-Malic acid 2tz
#4:319] 2.9 Nelson(1927)%)-& Malic acid EAsfol
AES Citric acid 7} BED D2 BEIQS. 29
1} Chromatography 7} BHZ=E =14 Malic acid 9
Citric acid Dibel & B 2 Ffeste 92 B
o HEEEel M welAx 9ok, B Latic acid,
Chlorogenic acid, Formic acid, Glycolic acid, Fum-
aric acid, Galacturonic acid, Citramalic acid, Gly-
cerie acid, Shikimic acid, L-Ketoglutaric acid, Pyru-
vic acid, Oxaloacetic acid, Glyoxylic acid, Isocitric
acid, Mesotartaric acid, Indol~3-acetic acid, Oxalic
acid, Tartaric acid, Caprbic acid, Propionic acid?® 42 8
o] _"@'K%ii FEste ol Wik A
o fkate] ko]l 0. HiEER 453 Malic
acid ¢ WEEEE w2x S wet 40 B
o #RE dov (HE-E, LEB Ad —
ER EEE FrEih Wt Ak R
9 ETF FEERE o] F3 k. Malic acid 9
AR RERKE CO,7t Pyruvate 82 Phospho-
enol pyruvate 9} XJE5}o] Oxaloacetate & AR 3}
Ogxaloacetate off 4 Malic acid BKREER Ko
‘Malic acid 7} A" Aolw 3 4 Malic acid
TR WHiko 2 Eby BIREELE S Pyruvate &
AR 2ol e Aol vz Y. FAR19
68)% Malic acid 9 JRkRzRS] 16k CA frik
o A &3 Malic acid B9 HEHhE& ¥ wirEd
A HEsEle] CA RPRiRol M miEEel Fehast
ot webA Malic acid & #bis R 30 453
CO, 9 byt HGRE JMAE Aozt 48=H
Plastic coating [Eoll 4] Malic acid o] HfEgzse] =
L AL MiBAY Gas ZE 483 COp FEEF MR
of = FRel ddd Aoz £,

Atz}el Vitamin C &l W tel & el = @
L S HANSE Tzt A4E Y. F
TE7ke) ERE™, B g REBEL vae
8 g8z Age FEEAFEES ol WEAA
on z WAEMS BRIRE™ G piREd COM
o WEY HMGRE 1 Aoz 984 g AW
W TR A= BTA L-Ascorbic acid &= b= o B
{tR Ascorbic acid 2 #3}, F JEAMY e 2 FRL®
gtz Fe EmBEA €O, 9 BEETAA B
Ascorbic acid 9+ Total ascorbic acid & HiDzs¢]
AFE Gz FAS. oy AFHe A4 A3%
COy BEGB%) T AE HEsgb] FEE A

o] u]#to] Total ascorbic acid o] Azl Al
3 g 9w Ascorbic acid 8} WY BMEE
(53 Malic acid) 2 &% jond ®ESE Bk
7} A3z BEES & #E Ascorbic acid 9 4
= Ae Aoz etz glvh. Plastic coating [

E3 PVA 217 Coating E)ol 4] Total & ETEl
Ascorbic acid 9 Fago] FF ¢ AL BeE
(Malic acid)o] #&ET Aclzt £k (Table 16).

Agsaimeh FRLEsRE Ascorbic acid o] FE{LE
(oo g,

AStER| A] Ascorhic acid @] i/bZss} - Ascorbic
acid oxidase 9] EHEAS] BIERE HEBZET fr
Aol Ascorbic acid oxidase 8} Eikol FEEES
o EEIEe) REdd oo #ik o kel W
obA o, weld BEEElel Ascorbic acid 8 &
o] ¢ w Oxidase o] IEHEE FEBstde 2 §&
o] Wb ol 7ol vt Oxidase o] Activity & ol
Aok, walAl Total ascorbic acid o &&3} Ascor-
bic acid oxidase 8] Activity & HFIFFRE 7tA €
Aoz AZHA. HHBAY Gas FE HEL FH
— REAL BRI Wk 2RI

wigne MRS AAA HIRY A Aste
Alcohol 5% 5o MEZE $#B%klr] 4AfnsW
80°C LAES ErEnEpdl A Rkl Ad EES
Hiye g & # & Plastic emulsion 9] BEES FE
FEis s Aol LTI REART

B

s

A9 A AF HEY HhE st BEE
gl pHRS add s R St
A8 0 = Plastic coating &S HIET v} BEEE
ERREELS HBRAAT K HEY F54 4
AL WETH FA, Aikel A RFRHE L
Wree wustnA AFF Akl REERAL A
Bzl o @Rl oA e % HERYY oG53
2L HRE 44

1. Plastic coating ol &3l Al}9] Hrihtke
gE s ks FEe]l Coating o2 RE ko
WRE e Ao Gas IEEoEEE 3 B
e 247 = et J@iiRne Co, B L F
bty BEoELE KTl

2. Plastic coating 2.2 85 A WY Gas &
e RIER %9 REERES Hfistd ErEb
B, M, Wb, £BEZE (Bl A Bitter pit, £
FolA Jonathan spot) 59 HELE EAEI e
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ol- g7l WHIAKET BRES Fastd AL
HEs F3A9 Hoz 2.

3. Plastic coating 8] # # &7+ Plastic emul-
sion®] ZH9 EEmE & 2 BuEd webE
Rale e PVA 217 Coating E 7}, B4 = PVC
443 Coating &7}, fIES PVC 4433 PVA 217
Coating Eol A 247 43t ot '

4 AREF RG] HE H8 HEEL-Malic
acid)®] JREEZS, Ascorbic acid 8] JAZE, Soluble
pectin o] 3@fpZi%e] Plastic coating 2 2 H3ld
wolx] 3. Ascorbic oxidase ¥Ei%S) IMHE KIH
feol- Astel A4 FES AL 2ohA ER

WA
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