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Table 1. Reasons for some carboard cartons free from compression damage when stacked.

A EZERRK

K RFERE SHRLER T R 5 BKE HAth

Commodity Packaging WT.Standarized Compression strength ~ Waterspray others
(kg) (kg)

ST e 12-18 660-730 R8-R8  ARFSRRHIBEFLISE

EF 8-12 410-520 R2-R4 =30

i 1520 480-630 R)R4 BPBIRR

FITH 15-20 460-700 R2-R4

HEAR 18-20 590-730 R2-R4

2753 18-20 590-730 R2-R4

z 12-18 520-620 R2-R8

A 12-18 520-590 R2

AR 8-12 420-470 R2

* 2SRRI A IR KRB R AR

Table 2. Reasons for compression damage of carboard cartons box when stacked.

FFERIEEE TR rEZERER
Damage degree Commodity reason
AR AN A YRR REL - =R - R SEEEEAR o R AR -
REEABTYZEREK -
RHEERK » HIMFEHR -
ARG 0% BEVNAYIZIRE  FOMW SEWEREAR - WA -
YEYIK 53382 » KERET ERSE R S iBK R
B EZH -
REATHEAR » AEFERAIRBAFLIC BT
ARG ©
— ~ RIS ER R

SRS ERRITIRIIANR 3-6 - HA RGBT 4-8 /8 - KERrBRIBETRLTF - Hef LR
ETEERHREEARIFENKEETE - BEHEE -

3. FEARVKR USSR ERR < BRIEEE
Table 3. Compression damage of carboard cartons after transport for some fruit.

ERER AR %R E B B %
Commodity  Carton capacity Stacked layer Damage degree
(0 E5H  FE BB % M
Packing house Truck Wholesale market Fair day Raining day
FHK 18 4 4-5 56 RIiF R
JLEK TRE 15 4-5 5 5 BiF Rif
i) 10 5-6 5 5-6 BiF RIiF
Z= 18 5 5-6 5-6 BIF JicEis

it AR T ERHRAEE 350 ke DAL ~ BEEGARE 13-15 keflem? ~ WLARAESSHE 100 kef-om (1) - ARAH
WESFERR - EERERHE - SRREETZEERMZ RN L R -
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4. BEESRFGERRCREBHEY

Table 4. Compression damage of cardoard cartons after transport of winter-pear.

HERHEN W HEEE FHRAE HERRUERL BREER
Shipper Shipper Carton Stacked layer Damaye degree
AE H{E S8% T HEH HEHS PN W X
capacity price Packing Truck  Wholesale Fairday  raining day
E5) (kg) (NT$) house market
=EEd 2.5 20 20.5 4 4 6-8 By BiF
FTE RS 2.9 20 20.5 4-5 6 6-8 RiF BiF

it 1 LI=ERELSURETE - MRS 587.2 ke » BGARE 17.3 keffom? ~ LIRS 114.6 kef-om(]) ~ HUKEERY -
LI BRI A BHEAETE | TSR 527.2 kg ~ BEGREE 15.6 keflem? ~ MFLHREE 116.0 kef-em() ~ #H7KER
8o

5. AR - AL~ YAUH) RSSRFEER R BIEEY
Table 5. Compression damage of carboard cartons after transport of tankan.

EIREA  SERE AR HERRIGE REEER
Shipper Shipper Carton Stacked layer Damaye degree

B

AR BHE @ £NP k= gEme 0 Wk Wk A
Capacity Price Packing Tmck  Wholesale Farday  Raining day
(F#8) (k) (NT$) house market

[=23N- 3 17.0 20 13.6 7 5 6-8 RiF BiF
=281 17.0 20 13.6 7 5 6-8 Rif  BIF
opi)=3=4 4.5 20 14.7 6 5 6-8 RiF BRiF
Gl 7.0 20 13.5 5 8 6-8 Biy EEHE WAEE
TEBZ
Rk

FITERSWE 120 20 16.0 4 5 6-8 RiF RF

i LR R RIS VR R SR 350400 kg ~ BEBGRAE 13-15 keflom? ~ LIRS 90-100
kefem()) ~ BUKER2 » ARG R ERE 4-6.5 7T » G588 405 B » WAOBRIH! 200 LETT -
LEAEREE I HERERRAR > SRREREEN NS0 - BESRARRE - SEREREER] -

= 6. /| /NS ER % < BIREY

Table 6. Compression damage of carboard cartons after transport of small watermelon.

EHIREA,  ERE R HERERIEE REEIER
Shipper Shipper Carton stacked layer Damaye degree
G 2 SE EME KB k& pBEH 0O BEX mX
Capacity ~ Price Packing  Truck Wholesale Fairday Raining day
(k) (NT$) house market
REEERS 0.8 25 27 4 5 56 BT J=Va2
ikt 1.2 28 27 4 5 56 BiF BT

af | LARBEREY)E AR E » TORRSAE 494.0 ke ~ IR 22.5 keflem? » WFLARAE 102.3 kefom(T) ~ KR 2«
LFTRIRRE G TS S E TSRS 733.6 ke ~ BBEHARE 16.5 keffom? ~ YHFLFRRE 99.6 kef-cm(T) ~ HIKEER
2o
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N~ BUKELAERRARGER

IKRER— KSR ST - AR R DU AT A L SEHEAE R 8
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£ 7. WA EISEE A
Table 7. Investigation of carton character for tankan.

HEAAE  AESRAEER EERSE WEEE mEEE BKE LR
Number Size and weight Thickness Pressure Bursting Waterspray Puncture
(mm) strength strength
=iE KE
(mm/g) high  low (kg) (kef/em’) (kegf-em(7))
1 360x 22.6x 30 7.842 312.0 1E 14.06 HER2 CD 91.00
950 8.030 7.610 5 13.30 ¥ER2 MD 86.30
2 360x 300x 210 7.721 608.0 1E17.23 HER4 CD 106.08
965 8.090 7.251 52 16.90 ER2 MD 121.00
3 370x 300x 210 7.393 507.8 1E 16.81 HER4 CD 103.25
985 7.810 6.860 < 19.82 R4 MD 123.50
4 37.9x 23x 31 7.558 484.0 1F 16.85 R4 CD 102.50
975 7.885  7.100 < 20.56 R4 MD 103.50

HERS/IMIHEEE B © 450% 300x 330 (mm) 24 kg 8&
460x 310x 360 (mm) 30kg &
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Table 8. Investigation of carton character for Mato pummelo.
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HEAAEE  AESRRER EEFSE - WREE mEaE  BkE HreRE
Number Size and weight Thickness Pressure Bursting  Waterspray ~ Puncture
(mm) strength strength
=iE  EE
(mm/g) high low (kg) (kgflcm?) (kef-cm()
1 460x 310x 350 7.055 6294 1E17.8 R4 CD117.00
1230 7455  6.670 <1721 #ER4 MD105.50
2 460x 310x 350 6.943 580.4  1E19.78 MER2 CD104.10
1230 7.28 6.475 < 18.16 #ER2 MD115.20
3 450x 330x 300 8.421 666.8 1F16.3 R4 CD137.00
1210 8325  8.085 73.0 [k 16.2 R4 MD141.70
4 450x 330x 290 8.181 7162 1E 165 MER2 CD141.50
1220 7970 8.350 1524 [ 15.6 #ER4 MD143.50
HEEE/IMIHERERRAS © 360x 240x 230 (mm) 6 kg &
450x 300x 400 (mm) 18kgZ&
£ 9. NHEERE R R
Table 9. Investigatioon of carton character for mandarin
HEASE BESSNEE 2 EETHE 2 oEEE BEEE BKE THFLEREE
Number Size and weight Thickness Pressure Bursting Waterspray Puncture
(mm) strength strength
=fiE  KE
(mm/g) high  low (kg) (kgf/cm?) (kgf-cm(]))
1 450x 255x 310 7.707 524.8 1F 16.94 R4 CD110.00
1040 7920 7.615 71.2 < 14.67 R4 MD115.80
2 450x 255x 310 7.988 639.0 1F 16.52 R4 CD118.80
990 805 793 109.8 < 16.26 R4 MD112.20
3 470x 235x 310 7.422 519.6 1E 16.85 MER2 CD97.16
970 7.82  17.100 108.0 < 16.54 ER2 MD 86.41
4 475% 230x 315 7.558 484.8 1E 16.85 R4 CD102.50
975 7.885 7.100 99.8 5 20.56 R4 MD103.90
HERS/IMIHEEE RIS © 420 250x 200  (mm) 10 kg 5&
450x 300x 200 (mm) 15 kg &£
450x 300x 250  (mm) 18 kg #&

450x 300x 340 (mm) 24 kg &
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Table 10. Investgigation of carton character for winter-pear.

HRAAE  AESRRAEER B EHE MR SRR BKE WfEE
Number Size and weight Thickness Pressure Bursting  Waterspray ~ Puncture
___(mm strength strength
BE &
(mm/g) high low ke) (kgf/cm?) (kef-cm(]))
1 460x 330x 310 7.467 587.2 1E 17.30 R4 CD114.64
1285 7.720 7.300 141.2  19.00 HER6 MD114.00
2 460x 330x 300 7.713 527.2 1E 15.61 MRS CD116.00
1295 7.935 7.445 158.8 < 18.75 #ER4 MD112.20
3 460x 335x 315 7.558 543.2 1E17.71 fR6 CD115.20
8.080 7.660 123.0 < 18.52 HER6 MD115.00
4 455% 3159x 300 7.952 620.6 1E 21.63 MER2 CD137.20
7.750 8.435 119.6 & 20.03 fER2 MD136.60
HERE/NTHERTERFE © 450x 300x 350 (mm) 16 kg Z&
460x 270x 290 (mm) 20 kg &
= 11 /e VESEC R E
Table 11. Investigation of carton character for small watermelon
HRAE  AESRAEERE BEERSE - WEEE BEEEE  #BKE hEE
Number Size and weight Thickness Pressure Bursting  Waterspray ~ Puncture
___(mm strength strength
Al (S
(mm/g) high low ke) (kgf/cm?) (kef-cm(]))
1 570x 250x 450 7.171 7260 1E17.40 #MER2 CD 105.00
1450 7.720 7.065 1202 [ 16.77 ER2 MD 105.20
2 570x 250x 410 7.545 733.6 1E16.50 #MER2 CD 99.60
1400 7.845 7210 11170 & 1597 #R2 MD 102.20
= 12. FEHESEERCERE
Table 12. Investigation of carton character for tankan
TR RRBRAEE  EETOE  WEAE BOAE  WKE  WIEE
Number Size and weight Tth ess Pressure Bursting =~ Waterspray Puncture
__ strength strength
E EE
(mm/g) high low ke (kef/cm?) (kef-cm(]))
1 440x 290x 340 8.15 464.6 1E 12,50 R4 CD 97.00
980 8.46 7.740 < 17.25 R4 MD 92.00
2 430x 290x 230 8.04 528.2 1E 14.80 #MER2 CD 119.50
890 8.202 7.835 < 15.30 BR2 MD 115.00
3 450x 280x 240 8.59 737.6 1E 24.00 MERT CD 143.00
850 8.743 8.215 < 24.50 ER6 MD 150.00
4 450x 310x 210 8.10 515.1 1E 20.00 R4 CD 142.00
875 8.46 7.840 < 22.00 R4 MD 148.00

YR/ MIHEERAS © 450x 300x 250 (mm) 18 kg 55
450x 300x 330 (mm) 24 kg &&
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Table 13. Investigation of carton character for loquat.

HEAHT  ERRTER  EETSE WEARE WEaE BbKE relEE

Number Size and weight Thickness Pressure Bursting ~ Waterspray Puncture
. (mm) strength strength
= 1 15 <
(mm/g) high  low (kg) (keflcm?® (kgf-cm())
1 460x 290x 310 7.232 428.2 1F 13.92 HERO CD102.00
900 8.11 6.575 73.6 < 13.45 RO MD100.50
2 46x 31x 31 7.831 429.2 1E 14.30 RO CD 98.83
808 7905 7.725 1204 < 13.84 #R2 MD104.60
3 46x 305x 31 7.924 473.6 1E 13.75 HERO CD 97.75
810 8.86 7.700 102.0 < 14.00 ER2 MD102.13
HERE/ M AR ¢ 460x 270x 235 (mm) 10 kg SEFREFE
450x 250x 210 (mm) 12 kg &&
® 4. FREGEAEHERE
Table 14. Investigation of carton character for plum.
HRAASE  ARAESRSEE BEERSE - mEEE HREEE  BKE rlsaE
Number Size and weight Thickness Pressure Bursting ~ Waterspray ~ Puncture
____(mm) strength strength
BE
(mm/g) high low ke) (kgf/cm?) (kef-cm(]))
1 510x 270x 380 7.803 660.4 1E 13.50 RO CD114.5
110 7.88 7.36 106.8 < 14.40 RO MD115.0
2 518x 264x 380 7.823 581.6 1E 13.22 MRS CD113.5
110 7.905 7.717 75.6 & 13.56 RS MD116.0
3 515x 275x 380 7.915 680.4 1E17.18 MRS CD114.0
110 8.165 7.74 89.6 < 16.84 &R MD114.2

BALREESR A TR 18 ke ZERRAERIRS © 40x 290x 300 mm

460x 310x 330 mm

% 15. SRR R ERE
Table 15. Investigation of carton character for peach.

AR AARERREE EEFSE - WREE BEaE  BKE THFLEREE
Number Size and weight Thickness Pressure Bursting  Waterspray Puncture
___(mm) strength strength
=E  EE
(mm/g) high low kg) (kgf/cm?) (kef-cm(]))
1 430x 260x 250 7.908 506.0 1E 2297 MER2 CD125.2
910 8.185  7.400 127.0 < 20.82 ER2 MD123.87
2 430x 260x 230 7.334 584.6 1E 23.51 R4 CD125.6
912 7730  7.155 124.8 X 21.51 R4 MD117.2
3 430x 260x 240 7.233 656.2 1E 22,54 MERT CD124.87
910 7.485  7.125 137.0 & 21.74 RS MD117.87
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Table 16. Investigaion of carton character for melon.

et AAESENER FEPSEE wEREE REEE #KE WflEE

Number Size and weight Thickness Pressure Bursting ~ Waterspray Puncture
____(mm) strength strength
il

(mm/g) high low (ke) (kgf/cm?) (kef-cm(]))

1 580x 230x 350 7.796 360.8 1IE199 MER2 CD109.3
1460 8210  7.275 < 19.5 HER2 MD112.6

2 590x 235x 350 7.764 494.0 1E225 MER2 CD120.0
1400 8.090  7.665 = 22.7 ER2 MD125.6

3 570x 250x 400 7.545 733.6 1E 165 MER2 CD 99.5
1400 7.845 7.210 = 15.7 HER2 MD100.3

4 450x 315x 200 7.694 515.2 1E20.2 MER2 CD119.5
1300 8.032 7453 < 22.0 ER2 MD115.3

= 17. EREEREC R ERE

Table 17. Investigation of carton character for mango.

HEMHT HAERANER  EEPSE MR RREE #UKE sl

Number Size and weight Thickness Pressure Bursting Waterspray  Puncture
__ (mm) strength strength
E

(mm/g) high low kg) (kgf/cm?) (kgf-cm())
1 435x 265x 140 8.32 476.8 IE21.8 #MER2 CD116.4
1200 8.90 7.90 < 19.6 ER2 MD120.8
2 430x 260x 200 8.42 395.7 1E21.4 #ER2 CD113.3
1300 9.10 8.00 232 RO MD114.2
3 435x 265x 140 7.70 364.2 1E21.0 #MER2 CD112.4
1200 7.90 7.60 232 ER2 MD114.4
4 430x 260x 140 8.05 416.0 1E 195 #MER2 CD115.6
1200 8.10 8.00 < 22.3 #R2 MD132.0

x® 18, FOMEIRE I ERE

Table 18. Investigation of carton character for guave.

AT FAEEANER FEEPIEmm) NEEE SR BUKE el

Number Size and weight Thickness Pressure Bursting ~ Waterspray Puncture
strength strength
=fE {&fE

(mm/g) high low kg) (kgf/cm?) (kgf-cm(]))
1 395x% 355x 280 7.76 338.5 1E21.0 RO CD118.0
2200 7.90 7.60 215 RO MD115.2
2 390x 350x 280 7.68 269.8 1IE220 RO CD121.6
2200 7.90 7.50 < 23.3 RO MD131.2
3 450x 310x 240 7.79 324.9 1E 199 #MER2 CD109.3
2240 8.20 7.20 & 19.5 RO MD112.6
4 395x% 355x 280 7.84 298.2 IE21.1 RO CD122.8

2200 8.10 7.70 % 23.4 RO MD127.8
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# 19. RAVEEREFEC RERE
Table 19. Investigation of carton character for pineapple.

FART: WOenER  BETSE  MERE WERE  BKE  TIEE
Numbe; Size and weight Thickness Pressure Bursting ~ Waterspray Puncture
(mm) strength strength
BE &
(mm/g) high low (kg) (kef/cm?) (kef-cm())
585x% 407x 300 8.10 451.2 IE 152 #MER2 CD134.4
1800 8.20 8.00 < 15.8 R4 MD139.2
550x 400x 340 8.26 439.6 IE17.3 MER2 CD147.2
1800 8.60 8.00 < 18.2 ER2 MD160.0
600x 340x 375 8.50 343.2 IE 185 RO CD125.6
1900 8.80 8.20 < 19.6 ER2 MD147.6
540x 280x 420 8.06 386.4 1E22.0 MER2 CD140.4
1800 8.20 7.40 = 23.8 ER2 MD144.0

& 20. RTESEHEIERE

Table 20. Investigation of carton character for indian jujube.

fit Eﬁﬁ%ﬁ MAESRES EESE MR HEEEE  BKE LA
be Size and weight Thickness Pressure Bursting ~ Waterspray Puncture
(mm) strength strength
A {5l
(mm/g) high low kg) (kgf/cm?) (kef-em())
340x 290x 225 8.15 462.6 IE214 fER2 CD150.8
850 8.20 8.10 & 22.7 #R2 MD152.8
340x 290x 220 8.16 412.6 1IE 20.1 R4 CD154.4
850 8.3 8.10 =234 #R2 MD157.6
0
340x 290x 225 8.06 419.2 1E 19.0 R4 CD134.8
850 8.20 7.90 =225 R4 MD134.8
350x 270x 320 8.32 524.6 1E 23.1 MER2 CD125.4
1200 8.40 8.10 < 19.8 R4 MD116.9

& 21, AR ISR R

Table 21. Investigation of carton character for oriental pear.

AR BFRESSIESR EEAEE MRS EEE BKE LA
Number Size and weight Thickness Pressure Bursting ~ Waterspray Puncture
(mm) strength strength

(mum/g) E’E B e ketemd (kefem()

450x 310x 350 7.50 735.6 IE234 it R8 CD145.6

1200 7.80 7.20 = 22.0 ER10 MD143.8

550x 320x 350 7.60 663.6 IE225 it R8 CD127.5

1200 8.00 7.40 K 19.8 % R8 MD133.3

450x 320x 350 8.40 755.1 IE 19.7 #MR10 CD120.8

1400 8.50 8.30 212 % R8 MD137.5

450x 310x 350 7.60 677.8 IE 18.8 #MR10 CD135.5
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1200 8.00 7.40 % 20.0 BR10 MD129.2

% 22. RINESARFE R EFE
Table 22. Investigation of carton character for papaya.

HAMEE ABFEHRER EEFISiE MR  RAERE BKE THFLEREE
Number Size and weight Thickness Pressure Bursting ~ Waterspray Puncture
_ (mm) strength strength
E
(mm/g) high low (kg) (kef/cm?) (kef-cm(]))
520x 380x 360 7.96 597.0 1E16.8 #ER2 CD112.4
1800 8.00 7.90 % 20.0 RO MD116.0
540x 400x 200 8.32 608.2 1E 16.6 RO CD117.6
1200 8.40 8.30 < 16.2 RO MD124.4
540x 400x 240 8.20 519.6 1E15.8 RO CD122.0
1200 8.30 8.00 154 BR2 MD126.4
520x 380x 365 8.14 574.8 1E171 RO CD117.6
1800 8.20 8.10 < 159 RO MD122.8
% 23. HEIR ~ SR ERE
Table 23. Investigation of carton character for litchi and longan.
HRAASE BAERRNEE EETYEmm WHEEE HEEE BKE  WrEE
N Size and weight Thickness Pressure Bursting Waterspray Puncture
__ strength strength
BE  EE
(mm/g) high low kg) (kgf/cm?) (kef-cm(]))
510x 480x 320 9.06 688.8 1E278 #MER2 CD125.2
1950 9.40 8.60 5229.8 R4 MD132.6
450x 300x 370 8.52 630.4 1E 25.7 MER2 CD124.8
1800 8.70 8.40 < 26.1 ER2 MD134.8
515x 480x 325 8.34 589.9 1E24.6 R4 CD130.8
1950 8.50 8.20 52 25.5 R4 MD129.2
520x 480x 300 8.36 735.8 E224 R4 CD134.0
1950 8.60 8.20 5 26.8 R4 MD131.2
=4 2
ﬁj Al

RERERBAFRERRAEIARA/EER—B0 AR iRt AR - #7177
PR - GItERT AT RS RRERE - FRit - B - SRS - ERTIEAERER AR - &8
BRI JEEREA/NRAR SRR K B LR E SRR A TR A FIRREN SRR R S T AT
MRS A/NIEHA - BURS I S FIER AR AR R 2 A - TR E CERTEE
R RCESR SR ABERER - WA —ERSSIEYE - RRERL - BRRRCEEERTE - Ak
RIHETHRACE RIS R > AT IR -

HFEIESRRAEYE S E L — R TR ARSRELT - — R TR AR
EIER ~ iR ~ LR BRSSO E R R B 5k THER - EHAEWEZHAEER
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REELERN ; AR AREREREREWEE - BTSRRI BT
FNFSREYT - ERERILRSEIISIEREERA - BTRBSESERELE -
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Table 24. Recommeded physical characters of cardboard cartons for fresh fruit packaging.

7k BRIl HERETEAR q2E TERBGEE SSRGS HE Bk i AR
Fruit Size Weight Pressure Bursting Watersorav Puncture streneth
(mm) (ko) (ko) (kef/cm?) (kef-cm(D)

AR 450x 320x 210 15 300-350 12-13 R?2 90-100
pisElbie) 450x 300x 250 180 320-360 13-15 R2 95-110
REFH 450x 300x 330 24 350-400 15-16 R2 110-120

445x 295x 310 20 340-380 14-15 R2 100-110
A H 450x 300x 400 18 350-400 15-16 R2 110-120
P& 480x 270x 290 20 340-380 14-15 R2 100-110
FHAT 460x 270x 235 10 350-400 12-14 R2 90-100
z= 440x 290x 300 18 400-450 13-14 R2 95-100
#k 460x 280x 320 18 400-450 13-14 R4 95-100
[ 430x 280x 200 12 400-450 13-14 R2 95-100
7INFE I 570x 250x 450 20 500-600 15-17 R2 100-110
K 410x 250x 350 20 350-400 15-16 R2 110-120
H A 480x 320x 230 12 350-400 12-13 R2 90-100
7 N 530x 390x 200 15 380-450 12-13 R2 100-110

530x 390x 200 18 400-450 14-15 R2 110-120

530x 390x 250 24 450-500 14-15 R2 110-120
HEN 480x 310x 170 12 350-400 12-13 R2 90-100

Oty 440x 300x 350 20 400-450 14-15 R4 100-110




KRBT RE @7

Bk 510w 3Ny 20N 1R 40n-450 14-1% R? 05.110
® F 350x 280x 270 12 300-320 12-13 R2 100-110
H & 495x 310x 287 18 450-500 14-15 R2 120-130
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An Investigation of the Properties of Common
Cardboard Cartons for Fresh Fruit Packaging

M. J. Tsai, F. S. Chin, T. L. Kung
T.L. Chen and Y. C. Chiang

Summary

The physical characteristics of cardboard cartons of different specifications were sampled from
farmers’ organizations and evaluated by resistance to pressure and breaking tests and water spray tests in
1994-1997. The results from pressure tests indicated that empty cardboard cartons held the pressure
within the range of 440-730 kg, it was higher than the conventional cartons weighing 18 kg that can hold
pressures of 350-450 kg. Breaking test revealed that the breaking strength was 12.76-19.76 kef/em?, it
was also higher than the breaking resistance requirement of 12-13 kgf/cm’. Water spray tests showed that
the R values ranged from RO to R10 with revealed the variable quality of cartons. Since the carton below
R2 is easy to get wet during a rainy day. When consideration the prevailing weather conditions, the water
spray specification should set up at least at R4. But for the cold storage, it is better set at R8. In order to
pack the easily broken fresh fruits and vegetables, it is recommended that the carton be made with the
following specifications: double layered cardboard between 7-8 mm in thickness, good flexibility, higher
impact resistance, capable of supporting and having high stacking resistance.

Key words: Cardboard cartons, Fruits protecting.



