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RER AR G E AR > B o= AR R IRE 7 AR 88 s 488
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(Z) gmE ~ Refelpa B hom e S LaC sk
o 55 e B R P28 VKB R AT - BEEEORE Ry 53 1 By 50 ~ 52.5 ~ 55~ 57.5 ~ 60
62°C % 6 DR » PREEIFRE Ky 60 ~ 180 K2 300 P04 3 {RFH] » Horr 60 B 62°C pr
A An 30 Fb 7 pa s > S5 20 (HE B & (AR 1) B 4 55 0 SEE S B
H o fopRE R R 20 FEIRE - SoREURIGHY 40 FEIE REHIRAE o 700 tHoKim
K AOK Il B i E /ORI SS - MR ERE R LB G B AL AE R
B2 - &5 O/ RERIEEE(E (WE 1) - REEERUERLKZE
RFORENE 2 32CRENZER TR % -

F 1. RGEEORERIFEHE —ER
Table 1. The time and temperature table of the hot water treatment for export Irwin mango fruits

Treatment (sec.) 50C 52.5C 55C 57.5C 60C 62T
30 —° — — — ElvV Flv
60 AlvV Blv Clv Dlv E2v F2v
180 A2V B2v C2v D2v E3v F3v
300 A3V B3v C3v D3v E4v F4v

*
no treatment.

EREMERE

SR R IR SR E R AT ~ FRER A BN ZOR 28 £ 2°C ~ HEDRE 5% E
B TR - 551 3 5 7T RSB RE - REBHOEL R RERERRE -
FPRIERBE AR  ZMEGEIREH RRER - WNE 7 RAERERE AR
% o

SR B B €0 Ry B L i A SRR Wi s DA 2R e R 2 — EL1REY S N or EIRE - [ E &
HEE ARG L S C R h {E o BLR ERISY ¢ 7 (ColorFlex EZ, Hunter Lab,
USA) JIEFEHE > L~ C ~ h g - L (HENAE - $iEES B 100 - E{E A==
RIS - C {H B W (chroma, C value) » $5{E A BT SR (A h (B s (0AH A% (hue
angle; 0 value) > & EAHAE 0 FEIF RHALE - 90 & Ryt > 180 & A4kEE -

FRIEIP FET 3 (anthracnose incidence) {4515 SC T R34 SyEN < (E RS & P
HEER -

FRIEIHDEEIFE RS (area of affected fruits) Al SRYERBERT 5 2 R EFRAERBELLFIET

R 1% PG EREE (scald) I3 By 1 10% (& LUF ) BEFREISHEED > 257
tEtapt - BRI 10% 5 20% @ SR RATHEL 20% HHHERAGEIE 5 30% » S
FRHAHHBFGEDE - 5 30% 5 40% » JREZREAABEEEETE > 5 40% 5 50% 2L
b REREOAHEGEIE - L REERAEBG » G 50% DLE o K8 s
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SRETE R (Salable fruits ratio) » B[1- £ pR 48 A4 SRR HAMEEAEE 10% (&)
DI Z S8 S SR LR -
REMKZE 7R > RIGHETRE - ETRENEERE > FEE 5 HE
B H S ml R E®RNERE R AMEERY) -
SEEEORI DL CoStat 6.2 4518 ES (Cohort Software, USA) #E 17 iy /NEHE 72 Bk
(Least significant difference, LSD) /347 & B RS A & =5 (P<0.05) -
N mimtE e B
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REMEESE TR > L EZREETREREMENE - FEE KIS
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WFR2FTR > REHEZ RE (KR4 ) 57 M HE 22 72.5% - 5 B [ 18 38 7] 2
11.1% » BRI/ INEEEES 1 7oA/ (BIZEE DL EEfE Al (EAIRE IR ) » BRER
18 27.5% » BB RS0 m S Tt S PR BRI R 0+ SREPS PR o 28 B DR [T 8 B [ (K ~ 28
GERERE - (& RSE IS B IREREHRS - HA 2L 507C / 180 sec. fRHlR
B> BT 75% » EH R 57.5°C / 60 sec. #1 60°C / 30 sec. —{[& Fz FEAH &5 0] % 60%
HYESRER -

*2. CURREEAEDRERHE SRR - HIRER TR Z RIEHERE (%) ~ BE
TR (%) ~ BUGERE (%) ~ BEE (%) Z1HF
Table 2. The effect of hot-water treatment on the anthracnose disease-prevent efficiency of ‘Irwin’
mango fruits after 7 days storage at room temperature

Temperature Time Anthracnose Incidence Area of affected fruits Scald ~Salable fruit ratio”

(©) () (%) (%) (%) (%)
CK 72.5 11.1 - 275
50 60 65.0 15.5 6.9 35.0

180 25.0 9.2 8.1 75.0

300 35.0 4.6 10.3 50.0

525 60 60.0 9.8 5.9 40.0
180 35.0 59 13.7 40.0

300 20.0 9.3 12.7 55.0

55 60 25.0 6.2 11.1 50.0

180 25.0 4.4 13.2 35.0

300 20.0 6.5 17.8 30.0

575 60 35.0 9.6 10.9 60.0
180 25.0 7.0 15.9 35.0

300 20.0 53 23.0 10.0

60 30 40.0 7.9 8.5 60.0

60 35.0 9.0 15.7 40.0

180 30.0 5.8 27.8 5.0

300 25.0 6.0 39.5 0.0

62 30 40.0 6.6 16.3 15.0

60 25.0 8.0 22.6 15.0

180 20.0 6.5 435 0.0

300 5.0 5.0 63.8 0.0

" “Salable fruit ratio’ means to the percent of those fruits without anthracnose symptom and scald
under 10% in fruit surface area.

g A R E R B S IR - HEE R T = SRR B I R EE
N0 - B 0.01 DL EAVERE/KAE (R 3) - BRSO TRE S R w8 (e
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e T B RE A SR F Y > RIS 2 R R [T 1 B B2 o R R A BB e 3 - R
B A VR P A e B 1 TR (CRECRIS IR HE ) > (E R 3R S p B ] —
HEHREWIREERYN L SR - ORISR e RER R L E (52
F£ ) BEE ~ h B (EAEA ) RS - 2 60°C ~ 62°CHRHE 180 FPLL L2 28 » L {HHH
Bl - CE (%) TRHE hEIiRmESEeE - RE/MNE AR e E -

®3. CRAFEAFEDRERHE LS EER - FORER T KRR ZRERAR - iEER

(%) ~ FIEMEEY) (Brix) ~ SREZSERE (L E) ~ PR (CT|H) REM[ZIEY

Table 3. The effect of hot-water treatment on the fruits quality of ‘Irwin’ mango after 7 days of

storage at room temperature

Temperature Time Water loss Titratable Acid Total Soluble Solids L" value C value h°
() (s) (%) (%) (“Brix)

CK 8.96 0.14 10.81 46.32  43.02 5544

50 60 10.11 0.16 11.30 4484  43.67  54.19

180 10.45 0.12 12.35 46.22  44.63  57.24

300 11.43 0.17 11.18 46.29  44.04  56.90

52.5 60 9.56 0.14 11.13 46.33 4482  55.52

180 10.34 0.14 12.13 46.60  44.21 56.19

300 9.96 0.14 11.78 4734  44.02  56.22

55 60 14.88 0.14 11.85 46.02 4342  56.50

180 12.18 0.17 11.83 46.71  42.78  57.51

300 13.84 0.16 12.33 4643  42.07  55.54

57.5 60 12.17 0.14 11.53 4741 4349  56.94

180 11.88 0.15 12.25 47.17  40.56  55.06

300 11.89 0.15 11.05 4440 3483 5599

60 30 9.16 0.12 11.03 47.06 4347 5527

60 9.11 0.12 11.18 48.67 4337 5794

180 10.75 0.16 11.23 4390 3264  57.59

300 12.70 0.22 11.18 3830 21.54  59.29

62 30 9.34 0.12 12.03 4512 4149 52776

60 9.29 0.13 12.43 4545  37.01 55.00

180 10.20 0.14 12.08 39.09 21.69  57.97

300 12.17 0.18 11.75 36.72 16.06  61.92

LSD, s = 1.72 0.03 0.65 1.62 1.72 2.82
Temperat o ns. " - ns
Time . s
T - s Ns

Note: 1. The number of LSD between all treatments calculated at P = 0.05.
2. Data represents means (n = 20).
Significance at 0.01, 0.001 levels, respectively.
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KB EHIRR "7 o RS G REEE > HAYAIIRESBIEER - RIS R
AR AR 57 > (B A o Eo B SRR RS R R P B EL R AR P ES
HERIRIZ 2R EE LIS EL » 82 S R R B B s - REBEHY AT o3 il (A
I I B R AR 7 58 R VAR IS B B SR R s (B B I P B - ASlBndE REUR IR = g ¥
PRI R 2R B B IR B A TR AV (32 2) 0 R E SR S B R 1R 8RR
R INEHEHRERFEDS A TR - EHREARGHIGEEGE  2EERE
[EINEZ 15 © SFEat il S R N SR E N ~ IMEME YRR - DUES 4B S B2
BEFZFE 10% DUT By ik SRR AZAE A TREAL > 50°C / 180 sec. JRHHIRUR AR - BRR 2
75% > (HEAZEFTNRRGE SR » — 2 BNEEEEEE HEEYIRER » ZORDIIGR A&
SeEE > ERSEE RN EIERE o BRI DS R RS R e 5 o [RIIL 0 HEELL 60°C /30
FhE 57.5°C /60 sec. R » {ERTE 7 H1& RESRAHE 60% » B 5 B EHIH e SR %
JER B HE R - W ERHATAEE G E 7 RAVETREM: o« 2RIV ER Il fic &5
EE PSR EDRAE - DR AR S PR B RO AR AR -

S — AEREETIVERDRSEM - S e/ HRE - WRRZERETE - T
M R AR O R SR B R EEM DR E M bER (& 1) > FrAREAE OSSR TR
EIF I SEE BADRE (BIZCR ) 225 > B AT 10 RPRCRE & B7 - Hss
Tk i EURED R s rTE E R RS (FH S0°C £ 62°C ) » (EMEL H RS ZLY 7 ~ 8C
R T B 4 (4IfE 1 2 Al ~ Bl ~ C1~ D1~ El ~ F1) o GBS 5 B g R
HOREFg BH > WE 1 2 A3 FRATR > FESCERFHEN (5 478 ) AR ERRCE B DR
& > {HEL EAEDRE 4/ INEIZY 2°CHYZERE o ZAT 3 HE S ry B s DR S A
e~ R SRR EE (32 2) B — AR EU RS W IEFTEE B IS EARIE - EIEEAR
JEE JHE o PSS R 4 A0 — BRSP4 T P i [ R LR AR o
E SRR RIERIE TR ER

BIEHEZE AR SRR S E A 3% HEMHIRSUE &R EE - H 50T/
5 min ~ 55°C /2.5 ~ 4 min ~ 60°C / 30 sec. -1.5 min SR [E L > RIEEs—4S R HERE D
60°C / 30 sec. Jz 57.5°C / 60 sec. R B AT EEEEK > K TRLEEFAEEEE
o TAMGHEESIRERGRT > 5 60°C / 40 sec. AHAE R BIIR » st sSE G JHE = g
EITE B - SRS RAFE 4 REHEIVRE KRR ERREE 90% @ FOIERHEH
TEREEFEE 13.6% » SIS B A BHEIRUR - B 7 K1& > DL 60°C / 40 sec. iRz~
FRAEIF MR 2R A (K 8.3% » M HAVSERZ A2 DL 60°C / 30 sec. R HR4H Ho ek
F227 6.1% 5% > [ 60°C /30 sec. B 60°C /40 sec. —FEFHAH A 85% DL FAY R ; 14
K1t BROIHRERZRS KRR - LL60°C / 40 sec. FRFR4H 1K » {EAYH 46.7% DL (&
B2 A= SRYEAEE » JRBEEITER 9.0% » ZMEEIRE 12.1% > HE N REHI REZ 51.8% °
A E SN (F5) > [&T 60°C / 40 sec. fEHE% (day 0) HYSEEIE RN - H
BRREER - ARG B R T H S TR S PR MR A A L - SSAMUIRTI - 7R
BRI R T AR ISR EME - IS ME B AE IR EEOE - FTTR AR R ISR - AIFR%E
[ R PRI R iSRG > RS R T BB e R S AR e R > BUF IR ISR B R
JEIR B34 -
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Fig. 1. The temperature of water inlet and outlet and Irwin mango fruit peel during hot water
treatment. Al: 50°C / 60 sec., A2: 50°C / 180 sec., A3: 50°C /300 sec., B1: 52.5°C / 60 sec.,
B2:52.5°C /180 sec., B3: 52.5°C / 300 sec., C1: 55°C / 60 sec., C2: 55°C / 180 sec., C3:
55°C /300 sec., D1: 57.5°C / 60 sec., D2: 57.5°C / 180 sec., D3: 57.5°C / 300 sec., E1: 60°C
/30 sec., E2: 60°C / 60 sec., E3: 60°C / 180 sec., E4: 57.5°C / 300 sec., F1: 62°C / 30 sec.,
F2: 62°C / 60 sec., F3: 62°C / 180 sec., F4: 62°C / 300 sec. Error bar = standard error of the
mean.
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T4, CHEREEPEIEEELL57.5TC /60 sec. ~ 60°C /30 sec. ~ 60°C /40 sec. (T oS >
JLEERL T K ~ 14 KA Z R E SRR (%) ~ ISR ERER (%) ~ BV EIEE (%) »
R (%) Z1EH
Table 4. The effect of hot-water treatment stimulated in package house on the anthracnose discase-
prevent efficiency of ‘Irwin’ mango fruits after 7 days storage at room temperature

Day 7 Day 14
Treatment Anthracnose Area of Scald Salable Anthracnose Areaof Scald Salable
Incidence  infected (%) fruit Incidence  infected (%) fruit
(%) fruits ratio” (%) fruits ratio’
(%) (%) (%) (%)
CK 90.0 13.6 — 0 =" — 0
57.5C /60s 342 8.9 7.4 65.8 86.7 14.6 15.0 15.0
60°C /30s 14.2 6.1 6.4 85.8 61.7 8.6 119 36.5
60°C /40s 8.3 6.9 7.1 91.7 46.7 9.0 12.1 51.8
LSD, s 20.8 6.6 1.2 20.5 21.5 3.6 42 237
Tmt ! ns ns ! - " ns '

" “Salable fruit ratio’ means to the percent of those fruits without anthracnose symptom and heating
scar under 10% in fruit surface area.
™ all the fruits were serious in anthracnose symptom and no fruits available for statistics.

5. THREEEEEEDL 57.5TC /1 sec. ~ 60°C /30 sec. ~ 60°C / 40 sec. #HE{TIESEREE » &
SEEERC R RELAKR  WEER (%)  AAMEEY) (Brix) ~ 7SS (LTE)
¥FE (CTE) RkA (e ) Z1EK -

Table 5. The effect of hot-water treatment stimulated in package house on the quality of ‘Irwin’
mango fruits after 7 days storage at room temperature

Treatment  Water loss Titratable Total Soluble Day 0 Day 7
in7days  Acid Solids B f . f

(%) (%) (°Brix) L value C value h° L value C value h°
CK 7.25 0.16 15.42 4996 34.68 4842 4596 43.68 53.51
57.5C,60s 7.81 0.15 15.51 49.22 35779 4592 4452 41.17 48.99
60°C,30s 6.72 0.16 15.18 51.16 36.78 46.35 47.06 4348 52.79
60C,40s 7.13 0.13 15.08 49.22 3579 4592 4489 40.92 48.55
LSD, s 2.75 0.02 1.62 3.83 6.26 12.4 3.41 368 64
Tmt ns - ns ns ns ns ns ns ns

Note: 1. The number of LSD between all treatments calculated at P = 0.05.
2. Data represents means (n = 20).
Significance at 0.01, 0.001 levels, respectively.

sk ok

FaER— » AE RSB ISR RSS2 B E 2 Frs - = (EEBEHERE
A FEE A 3 U SR R R e P sy o (HLERLER A7 R A5 m FE I {E AR 2249 7°C
YL E R =AY AR AL - ZABRE AR B RO E E 2 H FDRE 46.5 C R 4R

65



SRR RS 71 9t

30 4§ (EZEENBAAATEE HAZEE B/ DFEFE 80 gD B O (BB S IR AR 0
FEREAZR HEDRRE > R EAE RS 2 20 S R 5 0 A R
Tk 2 PR 75 i B 5 TR 95 RO B RS B R SRR A/ N U0 SRH > B g R
RN > BRI S R — B IZERM  — IR E LY 30 AT IR/KBEEACE TR
FEEsE HEVRE R LY 40 ~ 60 Frynshd - H 5B R 3R IR HHE BRG] -
REHE S E AT/ RN/ > R R TEE BEDRETHERERE » BARE
BRAR - BECRAE B EITRE R REEH RS 1% > FHERCERS 2
HAER A B34 M - AR E R IS R B S dEsl Fy S e B SR A R P REJR A
WU TE PR AR TP — BT S AR U T EARE R - EABRERA - RS B AE EE
FEfY% & > EERT L 60°C /40 sec. TS AT A -

(A) 57.5C /60 sec.

—— Avg. fruittemp Inner_fruit temp —— Quter_fruit temp

= —— Avg. water temp Inner_spacewater temp —— Outer_space water temp
o
2
=
e
£
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Temperature (C)

-60

Time (sec)

2. BESERSEMEEEER T AR BE /KRB X RER T ~ e~ B8
8k - (A) 57.5°C / 60sec. ~ (B) 60°C /30 sec. ~ (C) 60°C /40 sec.

Fig. 2. The temperature of water inlet and outlet and Irwin mango fruit peel during hot water

treatment stimulated in package house. (A) 57.5°C / 60 sec., (B) 60°C / 30 sec., (C) 60°C /
40 sec. Error bar = standard error of the mean
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A

BRIEIA Ry CE SRR ATk P B 58 2 TN > RofNFaRFF IR ERE - 5 Ry — T3
ez B T2 o MEBT O Al e i R RERY - IR H AT 2 E R A SRR B EAE > BEETISHE
R BEHETRLZEHEANEN - Aalan BIEE > slle—REREAEEGE - 253
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Evaluation of hot water treatment before storage
for Trwin' mango'

Chang, L. Y*., P. Y. Shih® and C. H. Chang”

Abstract

In order to know the efficiency and feasibility of Irwin mango fruits treated by hot water
before storage or shipping, we designed a series of experiments composed of different temperatures
and time of dipping at packing places. The main purpose is trying to reduce the incidence of
anthracnose. The hot water temperature was set separately at 50, 52.5, 55, 57.5, 60 and 62°C. The
dipping times used were 30, 60, 180 and 300 seconds separately. The best results were observed at
60°C for 40 seconds of dipping. If the efficiency and cost were taken into consideration, we suggest
use 60°C for 30 seconds. However, the performances were affected greatly by the environmental
factors and the cultural practice or management. Bad results were observed in the year when
anthracnose was severe in the orchard with poor cultural practice and management.

What is already known on this subject?

Hot water treatment for anthracnose control has been used for years, but few requests of
hot water treatment by target countries, which led to the low utilization in Taiwan. Besides,
the cost, space, time of this operation and the efficiency are the major considerations for the
owners to decide if the product should be treated or not.

What are the new findings?

This experiment attempted to reprogram the schedule of hot water treatment used in mango in
Taiwan. We simulated the procedures in laboratory and in packing house and found that 60°C /
40 sec. is the best combination.

What is the expected impact on this field?
The rate of anthracnose-infected fruits could be reduced by effective hot water treatment. This
measure can ensure mango quality and improve export competitiveness.

Key words: mango, hot water treatment, anthracnose, export
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