WAL

TH9800140

wud -1-155
OAEP

AMSLALSNEI L UNISANSAN
LAZNITNARDIIGAATA

- 1 QU o
WANWA LRRLTIR

Tnand ygilszyn 1@19WA 1a3ty anawed Ussa@ngdna

1891 WIIAANE WA AvEN BARUETTN

2534

a» Qs A =
Anunaulsuanadun

N5ENSIINGIANRNS tNATUIREUAZAITNARIINY

ISBN 974-7399-88-1 LD

29-34



wilg ~1-155
OAEP

& « L < i .
nwﬁLnu1nuwﬁunwan119wuaanTnaaaquﬁemaWQWHuuvﬂnmawaiqa
COMMERCIAL STORAGE AND MARKETING TRIALS OF IRRADIATED ONIONS

. . 4
1ning uilazaa  (H1IWA L34 qnﬂwqé Urzd1’nddng
2397 WINHANE RAT WNHO  ARRYTTIN
% n ¢ g
pasInaAIgaTE I

RKOVIT NOUCHPRAMOOL  SAQVAPONG {HAROEN
YUTHAPONG PRACHASITTHISAK VACHIRA PRINGSULAKA  PITAYA ADULYATHAM
BIOLOGICAL SCIENCE DIVISION

2634
1891

dﬂﬁneﬂuwﬁeawuﬂiuwgtﬁaﬁua;
~ OFFICE OF ATOMIC ENERGY FOR PEACE
N30T INEIRHRT Lnﬂiuiaﬁuazﬁ11w5§§wu
MINISTRY OF SCIENCE TECHNOLOGY AND ENERGY



"The report was prepared as

an account of work sponsored

by the Office of Atomic Energy for Peace (OAEP). Neither the OAEP,

nor any of their employees, or any of
or their employees make any warrenty,
any legal liability or responsibility
or usefulness of any information,
disclosed, or represents that its

owned rights."

their contractors, subcontractors,
expressed or implied, or assumes

for the accuracy, completeness
apparatus, product, or process

use would not infringe privately

o) 3 ar ° 4 L o) & as
"LandNTauuL aanﬂﬁuiaadﬂunewuwaquuﬂ1u1§Lwaﬁua (wild.) duneum

' v W < 1 4 < ~ 4
1uﬂ1%nuﬂ1ﬂNiuﬁaﬁaunﬂqnauuﬂmﬂuL1aqn11uuuuau ﬂﬁﬂuﬁugim nwaﬂizlﬂﬂuﬁaqﬁaga

4 a9 - < < q,
LATAYNE WARAKWA WIanIsuIwATIA N ﬂLﬂﬁLwﬂﬁuLﬂﬂﬁﬂiu

ISBN-874-7399-88-1
~ 4 ~y
‘l“li:l.ﬂﬂ uqu’mu 2540

Printed June 1997



unAasa

n11naaﬂatﬁu%nuwuauﬁq1wdﬁunw¢nwiﬁﬂLﬁaﬂiwLEuﬂs%ﬁn%nﬂunaqn11&#8%@31u011
nauﬁuﬂﬂsqannaqwauu11wm1ﬂn1un11uﬂ w.#. 2529 uaz 2530 Tﬁa1§%u911u%1u§aawn
Nﬂi naunwinWTLnUTnﬂﬂmaquﬁmm uauwaﬂumn?ﬁﬂﬂaaquaﬂawaqunLnuanaaauua|q10 50
uawuaﬂuqusaunuuﬂnnaﬂ 250 6 ﬂsuqquﬁn?ﬁnaﬂtagatnﬂnu 75 ua¥ 100 ynid Fagram
n?ﬁLﬂusﬂuﬂnauuainmuqmﬁguﬁxwawq 1-10 A%ANLAALDAH uasﬁaﬂuiuduwNﬁiaaas 70-90
'wanﬂinﬂadqwui1n11aﬂﬂ¥qaﬁasaﬂ§m$1n11eannaquauﬁaﬂ%d?aﬂa“ 11 DAy 40 LAzAA
BH71ﬂ1iﬁngﬂuﬂﬂuﬂ1ﬂﬂﬁ“ 3 uge 5 iaLhuSnerly 5 war 6 LAauAnudIiy ﬂﬂiﬁmkal
1wﬂawanWTanwﬂvwavﬁwﬁﬂLﬂﬂﬂﬂﬁﬂﬂﬂiqawaumnﬂwmﬂi a8l 2 Jﬂa)w waqaﬂnLnuLnﬂa
wauua%wma“ﬂiqaﬁﬂuﬂinLnu1n&11uuaqnﬂuiau1u 6 Leaw ?unm“nuauﬁ11wmﬂuwwsiqannu
faLdEY 5 thaw uanawnﬁ z3au11ﬂs1u1nv1ﬁaﬁamﬁﬂuuaeuaunaﬂwmaﬂﬂ7033uannlmuﬂunaw
wauu11nmluaﬂﬂﬁqaan 1 Ham nﬂinﬂaaqanwaﬂauannﬂaqannaqwaumaﬁwmiawaLﬁunwaﬁﬂnq
THATRLNALALRSA UL ATHENA ﬂqauLﬂuiaaﬂnuaaauununﬁenqﬂﬁaaaﬁaq7vavLaa1ntﬂu1nuﬂ
nﬂinaﬁaﬂuﬂqﬁaﬂﬂwauwaﬁnmaﬂﬂ7q§ﬂ1ﬂﬂaawﬂ1~auwaﬁﬂLia Hﬁﬂﬂﬂﬂ unwnﬂan BAY N%a fay
wani 1w a e uInnI L wsnen uﬂmnwwaua awunsnsnuqn&wlﬂuﬂunawwnuwaﬁwmluaWﬂiﬂﬁ



ABSTRACT

Pilot scale storage tests were carried out in co-operation with
commercial onions traders in the years 1986 and 1987 to evaluate the
gfficacy of dirradiation for sprout inhibition of onions under actual
commercial storage conditions. Slightly over 250 tonnes of onions were
irradiated 10-50 days after harvest at averase doses of 75 and 100 Gy and
stored in commercial cold storage at 1-10° €. and 70-90 % relative
humidity. The results show that irradiation reduce sprouting in onions by
11 and 40 per cent and weight loss by 23 and 5 per cent after 5 and 6
ronths of storase, repectively. Storage losses are minimum when radiation
iz applied within two weeks of harvest. A maxipum storage life of six
months as against five months for controls is attained. Post cold storage
life at ambient temperature for irradiated onions after withdrawal from
cold storage is one week longer than that of non-irradiated controls. The
radioinhibition process is technica]]y feasible and economically justified
as a profit can be made during the extended storage period. Marketing
trials of idrradiated onions conducted during and after teramination of
storage revealed no adverse comeents frow consumers and retailers
/vholesalers. VWholesalers/retailers and consumers preferfed irradiated

onions because of their better physical quality and longer marketable life.



1. INTRODUCTION

Onions are vegetable crops of economic importance to Thailand and are
grown locally for domestic consumption. The annual productuion is
estimated to be approximately 30,000-40,000 tonnes., The crops are
harvested only once a year from February to april. Thus they have to be
stored to ensure the availability of supply before the next harvest.
Existing ﬁethods for lomg term storage are not adequate to control
deterioration. Approximately 50 per cent of the harvest is lost after a few
months of sbtorage. Uprouting, loss  in weight and rotting have been the
major pfdblems in the deterioration of onions during storage at low
temperaturecj). As a result, prices rise sharply during the off season
in contrast to low prices in season. Although annual production is higher

than consumption, Thailand still imports 800-1,000 tonnes of onions valued

al, approximately Baht 8-12 million during Lhe months of August to pecember "’

Extension of storage life and reduction of post storage losses by
radiation treatment would help bto ensure a steady supply, stabilize the

price and cut down onions import.

Irradiation treatment of onions inhibits sprouting and reduces weight

{(3-~73

loss Irradiation of wonions on  both the laborabory and commercial

scale has been found to be economically feasible ®™°’. Unconditional
clearance of irradiated onions has been accorded in Thailand‘*®’. The
scope of the work was to demonstrate the efficacy of pilnt-scale radiation
treatment of onions with the objective of transferring food irradialion
technology to onion traders. Commercial storage and marketing trials of
irradiated onions were carried out with involvement of c¢nion traders
during 1986 and 1987. Quality of irradiated onions stored under commercial
conditions, mquet acceptability of the irradiated bulbs and cost-benefit

of the radioinhibition process were evaluated.



2. PROCEDURES

2.1 collection of samples

Onions grown in Chiang MWai were wused in the trials. In 1986
season, onions were cured by hanging in bunches in sheds for 2 weeks. In
198% oiions were cured for 10-50 days. After curing, sound onions only
were sorted and packed in slatted wooden crates at 30-38 kg per crate. In
1986 about 10 tonmes of onions were collected from Bak Brothers Limited
Partnership, and in 1987 aboub 242 tonnes of onions were collected from
Balt Brothers Limited Partnership and the Government Cnld Storage
Orgéhizafion. Transportation was by covered truck with slatted sides to
the Office of Atomic Energy for Peace in Banghkok which required about 16

hours.

2.2 Irradiation

A ganmabeam-850 with initial sourece strength of 1.8 PBg Co-50
{april, 1980) was used for irradiation treatment. Crates of onions were
stacked two level high around the source. Altogether 12 crates could be
‘irradiated at a Lime. FHach crate was manvally turned 180° horizontally
and also moved vertically at half the total irradiation time. A Frichke
dose meters were used to measure the absorbed dose at different positions
in the onion crates. The average dose administersd for onions was 75 Gy
(uniformity ratio = 1.7» in 1886 and 100 Gy (uniformity ratic = 1.7)in 1987.
Each crate of irradiated onions was labelled with a printed statement showing
that onions had been irradiated by gamma ravs to inhibit sprouting; nane
and address of the distributor and facility operators; date of irradiations
a symbol indicating the radiation treatment and registration number assigned
by the Ministry of Public Health.

2.3 Storage
Irradiated and non-irrvadiated onions were stored in conmercial
cold storage at Thai Seri Universal Food Company and the Government Cold
Storage Organization. Space was left between stacks for ventilation. The
period of storase was from May-November in 1988 and from March-November in
1987. The storace tLemperature and hunidity were 4i3° C and 78+10 %

in 1986 and 1-5° €, 70-90 % and 1-10°C, 80-90 % in 1987.



2.4 Quality evaluation .

Onions were inspected 4,5 and 6 months after storage for
sprouting, softening, rotting, loss in weight and per cent of good bulbs.
Quality inspection of onions during post ecold storage at ambient
temperature was also done periodically until the commodities reached a
total of 50 per cent storage defects. Quality indices for stored onions are
as follow:

2.4.1 Loss in weight

The difference -between the weight of onions at start of
storage and the final weight of onions at the time of
inspection, was considered the loss in weight.
2.4.2 Sprouting
Onions bulbs axhibiting external sprouts were considered
sprouting.
2.4.3 Rotting
- Onions bulbs affected with mold rot and soft rot but
without external sprouls were considered rotting.
2.4.4 Softening
Onions bulbs without external sprout and rot but showing
soft Lo the touch when gently pressed on the outer surface,
were considered softening.
2.4.5 Good bulbs

Good bulbs were bulbs without external sprouts, rot and soft.

2.5 Market test

Harket testing of irradiated onions was done in the months of
September-Npvenber, 1888 covering the 1lean peried durins 4 to 6 months?
storage. Irradiated onions were periodically withdrawn I[rom cold storage.
On withdrawal, they were removed from erabes and spread on cement floors
to dry the surface moisture. After drying., decayed bulbs were sorted out,
sprouts were trimmed and the marketable bulbs were repacked in crated with
net. weight of 30 kg and in polyethvlene bass of 0.5 and 1 kg per bag. The
packed onions with indicator label as mentioned earlier were supplied at
the wholesale price prevailing at the time to five shops and one department
st.ore in different parts of Banghkok. A poster on onion irradiation was
displayed at the sales area to inform consuwers about irradiation, safety

and wholesomeness of irradiated product. Each shop/store was given a
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nunber of questionnaires to be supplied to the consumers for recording
quality assessment and making comment. In 1987 marketing of irradiated
onions was carried out by Bak Brothers Limited Partnership and the Government
Cold Storage Organization in Banckok through normal trading channel at

competitive market price.

2.8 Cost-benefit analysis

The profit on sale of irradiated and non-irradiated onions were
calculated based on bLhe quantity of marketable bulbs obtained in this study,
Lhe prevailing wholesale market price and the total expenses relating to

irradiation,storage and sale of onions.

3. RESULTS AND DISCUSSION

5.1 Marketable quality and storage losses

The percentage of good bulbs, sprouting, softening, decay and
loss in  weight of irradiated and control bulbs stored up to € months in
comwercial cold storage at 4 4+ 3° ¢ and 78 + 10 % relative bhumidity
is shown in Table 5.1.1. The results showed that immedistely after 5 and 8
nopths in eold étorage only 68.8 aund 26.0  percent good bulbs were
recovered from the controls versus 8%.2 and 70.5 per cent for irradiated
lots. Loss due to sprouting was effectively controlled im irradiated
samples. Eleven and 40 per cent less sprouts after 5 and 6 months were
obtained by irradiation treatment. Loss in weight has also been reduced by
irradiation treatment. Similar results were obtained with storage trials
in 1987 (Table 3.1.2). Irradiated onions alwavs had a higher percentage of
gond bulbs. The lower percentage of good bulbs obtained by the Government
Cold Storage Organization can be attributed to higher variation in storage
temperature and Jower physical compactness of onions at the tLime of
irradiation. Figure 3.1.1 shows results of losses due %o sprouting and
softening of onions drradiated at various time periods after harvest and
stored for dQifferent times at 1-5°C. Our results do not confirm the
observation that sprouting was inhibited completely only in those onions
irradiated not labter than 4 weeks after harvest . However, losses from
sprouting and softening were lowest when irradiation was carried out

within 2-4 weekis of harvest.



2.2 Quality deterioration in onions after transfer from cold storage

to ambient temperature

The rate of quality detericration at ambient temperature in
previously cold stored irradiated and non-irradiated onions is shown in
Tables 3.2.1, and 3.2.2. Marketable irradiated onions when transferved to
ambient conditions after .5 and 6 months in cold storage at 443" ¢ and
768410 % relative humidity deteriorated at a wmuch lower rate than the
nen~irradiated onions. Non-irradiated bulbs took 4 days or less while
irradiated bulbs took 11-18 days for the level of goond bulbs to fall to 60
per cent. The additional 7 days marketable life will be important in the
anbient teuperature distribution of the commodity to retailers and comnsumers
in distant areas. The high degree of softening during subsequent post storage
at, ambient temperature was probably due to the formation of hollow center
surrounding s sprout. This hollow center enlarged when surrounding tissues

dehvdrated and caused the onion to loose its hardness.

2.3 Market test

Approxisately 9 tomnes of irradiated oninuns were puit on sale at
the prevailing wholesale price during the lean months of September to
Novenber 1988 (Table 3.3.1). Irradiated onions were supplied to five shops
and one department store in Banghok at regular intervals, the quantity
depending on the rate of sale. The shops and departnent store were
requested to keep a record of the number of consumers purchasing
irradiated onions and to note the reaction or comment nade by the
COnsumers.

Test marketing revealed no adverss comments on the sale of
irradiated onions labelled as irradiated. Most consumers were unconcerned
and refrained from waking any comments or returning a questionnaire.
Counents when made were positive. Consumers preferred the irradiated
onions because their appearance and would buy them again. Some consumers
asked whether onions imported from the Netherlands had been irradiated. Only
a few consumers asked about the safety of irradiated onions. Ninety nine per
cent of irradiated onions offered at the normal off-season high price were
spld. Shop keepers noted that irradiated onions  kept longer  than
non-irradiated onions. Wholesalers in Pakklong warket, the center for

‘onions distribution in Thailand,were intformed of irradiation technology and



supplied with irradisted and non-irradiated bulbs for quality assessment.
They are now aware of this technology and willing to obtain supplies of
irradiated cnions .

In 1987, 160 tonneé of irradiated onions were put on sale by Bak
Brothers Limited Partnership through normal marketing channel in Bangkok.
About. 4-10 tonnes of irradiated onions were supplied to 14 shops each day
during October to November (Table 3.2.2). Customers purchased irradiated
onions without any hesitation even at a price of one Baht per kg higher
than the prevailing price. The marketing trials were therefore considered

successful.

3.4 Cost-bhenefit, analysis of onion irradiation and storage

The monetary kenefit derived from sale of irradiated and non-irra-
diated onions is shown in Tables %.4.1-2.4.2. The tables show Lthat when
onions harvested in April are irradiated and sold in September, October and
November, the benefits are Baht 2,157 , 2.74% and 8% per ton compared to
Baht 2,203, 1,369 and-5,284 per ton for non-irradiated onions. This result
clearly indicates that non-irradiated onions cannot be profitably held
-in storage for a period of 6 months. The large difference in profits during
Oetober to November, conbined with the higher consumers acceptability of
irradiated onions and their longer marketable life at ambient temperature
are appropriate for the imnplementation of irradiation in the local narketing

syslen.
4. CONCLUSIONS

Commercial storage and marketing trials of irradiated onions as a
neans of evaluabting the cowmercial wviability of the radicinhibition
process are valuable. They provide better 1loss control data based on
actual conditions of handling, temperature and relative humidity to which
- the conmodities are exposed as well as information on consumers reactions
towards irradiated foods vhich are necessary in evaluabting the
acueptability of the process.

our pilot scale storage tests clearly demonstrated that irradiatiom
of onions (75-100 Gy) to inhibit sprouting and reduce weight loss during
commercial storage (1-7 ¢)  was technically feasible and coummercially

practical. Optimun results wers obtained with onions irradiated within 2-4



weeks after havvest. Irradiated onions can be stored for 6 months vhich is
long enough to bridge the time wuntil the newvw harvest, compared with 5
nonths’storage for wunirradiated bulbs. The radiscinhibition process is
economically Jjustified as a profit can be made during the extended storage
period.

Encourage responses were obtained on marketing irradiated onions.
Wholesalers, retailers and consumers vreferred irradiated bulbs because of
their better visual appearance, reduced shrivelling and longer marlketable
life. No adverse comments were received during the trials in spite of Lhe

abel "irradiated".

—

The irradiation process for sprout inhibition of onions has now come
%o the -stage of commercialization as evident by the increased number of
onions traders utilizing the process and the inecreased quantity of
irradiated onions irradiated from 10 tonnes in 1986 to 560 tonnes in 1988,
It can be concluded that the objective of the Co-ordinated work aiming
towards the transfer of food irradiation technology to traders and

industry has been attained.
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Table 3.1.1 Quality of irradiated "(irr) and non-irradiated (non-irr)

. . . ) 2
onions during storage at refriserated kemperature

Storage time Treatment Quantity Good bulbs Sprouting Softening Decay Weight loss

(months) _ inspected * % % % %
(kg) ;

4 Non Irr. 134 89.9 4.0 1.8 0.8 4.0
Irr. 134 90.2 1.4 3.8 1.0 3.8

5 Non Irr. 134 68.8 15.3 5.2 2.6 8.2
Irr. 134 83.2 4.4 5.4 2.3 4.8

8 Non Irr. 134 26.0 57.1 2.2 3.1 11.8
Irt. 124 70.5 16.8 4.0 2.2 8.7

) 75 Gy 2) 4i3°C, 78+10 % RH

Table 3.1.2  Per cent marketable bulbs of irradiated ' (irr) and
non-irradiated {(non-irr) onions during 4.5 to 8

months’ cold storage

Company Storage time  Treatment Quantity stored 4 Marketable bulbs
(months) (Wgy Good Sprouted and Soft
A 4.5 - B Non Irr. 80,408 27.5 41.7
A 5 -8 Irr. 60,044 56.8 25.8
B g Irr. 182,880 68.8 18.8
1 100 Gy

A The Government Cold Storage Organization = 1-10° €, 80D-80 % RM
B Bak Brothers Limited Partnership = 1-5° €, 70-%0 % RH



Table 3.2.1 Quality of irradiated ' (irr) and non-irradiated (non-ire:

onions during post cold storage at ambient temperaturea

Post cold Treatment Good bulbs Sprouting Softening Decay Weight loss

storage time

(day) : 3 % % % #
1 Non - lrr. 100
Irr. 100
4 Non Irr. 74.8 12.2 4.9 6.0 2.2
Irr. 96.0 0.2 1.7 0.2 2.0
9 Non Irr. 40.2 40.2 8.8 5.4 4.2
Irr. 88.8 1.4 5.0 1.2 2.8
11 Irr. 76.2 1.8 13.0 5.0 4.2
18 Irr. 60.2 2.2 26.8 11.4 5.8
1 75 Gy

¢ After 5 months in cold storage at 4 + 3° €, 78 + 10 % RH

[S%)
fee]
o
[

oo
>
2
N

- s . 1 . . . . .
Table 3.2.2 Qualitv of irradiated = (irr) aand non-irradiated ¢non-irr)

. 2 . . 2
onions - during post cold storage at ambient temperature

Post cold Treatment Good bulbs  Sprouting Softening Decay Weight loss

storage tine

(day) % " % % . % %
1 Non Irr. 100
Irr. 100
4 Non Irr. 52.0 39.0 3.5 2.8 3.0
Irr. 91.8 3.7 1.7 1.0 1.8
¢ Iirr. 78.3 4.5 10.2 4.6 2.2
11 Irr. 64.5 6.4 21.1 5.2 3.0
1 75 Qv

2 After 6 months in cold storage at 4 + 3° ¢, 78 + 10 % RH

3 26-33" ¢
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Table 5.3.1 Quantity of irradiated onions sold and wholesale market

L2

price during the Iean period in 1986

1 US ¢ = 25.5 Baht

DATE Quant ity {hg) Price (Baht/kg)

good bulbs sprouted and soft  good bulbs sprouted and soft

17 Sept.88  123.0 5.5 18 8
24 Sept.86  314.5 8.0 17 8
96 Sept.86  289.0 21,0 18 8
2% Sept.88  230.0 - 20.0 18 6
1 Oct.88 239.0 16.0 19 6
3 Oct.86 291.0 20.0 20 6
6 0ct. 88 296.0 25.5 20 8
8 Oct.Bs 285.0 28.0 20 6
10 Oct. 88 350.0 50.0 20 8
13 Oct.86 246.0 45.0 19 6
14 Oct.B8 116.5 5.0 19 8
15 Oct.86 230.0 5.5 19 8
17 oct. B8 375.0 35.0 20 7
20 Oct.86 110.9 56.0 20 7
21 Oct.B88 220.0 53,0 20 7
22 Got. 88 214.0 36.0 20 7
22 Oct.88 558.5 57.5 20 7




- 11 -

Table 3.3.1 (continued)

1 US ¢ = 25.5 Baht

DATE © Quantity  (ked Price (Baht/kg)
good bulbs sprouted and soft good bulbs sprouted and soit
24 Qct.86 427.0 36.0 20 7
27 Oet. 886 410.0 54.0 20 7
28 Oct.B6 109.0 ‘ 8.5 20 7
29 Oct. 86 267.0 48.0 | 29 7
30 Get.88 551.5 63.0 20 7
31 Det.B8B AD6.0D BZ.0 _ 20 7
3 Nov.86 350.0 84.5 20 7
4 Nov.8B 352.0 79.5 20 7
5 Nov.B8 310.0 112.0 20 7
7 Nov.88 308.0 112.9 20 7
11 Xov.886 35.5 27.0 20 7

TOTAL 8,454.5 1,188.5




Table 3.3.2 gQuantity of irradiated onions sold and wholesale narket

price during the lean period in 1987

1 US ¢ - 25.5 Baht

DATE Quantity (kg) : Price (Daht/kg)
good bulbs sprouted and soft  good bulbs sprouted and soft

11 0Oct.B7 8,685 1,129 18.€ 8.3
12 Oct, .87 7,175 770 18.46 B.4
13 Oct .87 7,595 1,015 18.3 B.1
14 0ct .87 4,970 2910 18.8 8.5
18 Oct..87 T.140 2,590 18.8 B.2
19 0ct.87 5,775 1,470 17.5% 7.1
20 0¢t. 87 5.015 1,400 17.5 G.4
23 Oct.B87 6,895 535 17.3 5.8
25 Oct, 87 9,100 1,180 17.3 6.6
27 Oct.8B7 4,760 B4D 18.1 8.3
28 Oct.87 8,020 ' 945 18.°7 7.1
29 0OcL.87 6,885 770 19.38. 7.7
30 Oct.B7 4,080 735 20.8 T.4
31 Oct .87 5,080 805 20.6 9.8

1 Nov.87 4,025 2,540 20.8 9.0

2 Nov.87 3,325 735 23. 9,2




Table 3.3.2 (conbinued)

1 U8 $ = 25.5 Baht

DATE Quant ity (hig) Price (Baht/kg)

good ‘bulbs sprouted and soft good bulbs sprouted and soft

3 Nov.87 3. 450 1,400 22.0 9.2
4 Nov.B7 4,185 2,590 22.9 9.7
5 Nov.B7 5,250 840 22.5 9.0
6 Nov.87 4,515 2,520 22.7 9.4
3 Nov.87 7,280 2,380 24.8 8.3
S Nov. 87 4,900 2,555 21.3 3.5
10 Nov.87 3,115 3,220 21.0 8.3

TOTAL 125,860 34.335




Table 3.4.1  Cost analysis

- 14

of onions irradiation and storage in 1588

1 US $= 25.5 Baht

Cold storage period (month)
4 (Sept.? 5 (Det.y 6 (Nov.) Total

1. Quantity stored (kg 1,038.5 7,338.5 2,010 10, 385
2. Quantity sold (kg

good bulbs 936.5 B8,101.5 1,416.5 8,454.5

sprouted and soft 54.5 717.0 415.0 1,188.5
2, Wholesale price (Baht/kg)

good bulbs 17.40 18.85 20.00

sprouted and soft 6.00 8.70 7.00
4. Revenue, 2x3 (Bahbt» 16,6822 125,918 - 31,235 172,775
5. Cost of onions' (Baht) B,308 58,692 16,080 83.080
8. Irradiation fee® (Baht) 779 5,502 1,508 7,789
7. Cold storage fee® iBaht) 4,206 33,014 10,854 48,074
8. Interest” (Baht) 119 3,870 1,326 5,815
9. Labour cost® (Baht) 517 4,035 1,106 5,712
10. Transportation cost © 99 882 183 a84
11. Profit (Baht/Tonne) 2,157 2,743 89 2,170

(4-5~-8-7-8-9-110

{1) B Baht/kg including cost of crate, packing, transportation from

Chiargmai to Banghkok

transportation to cold storage roon

{4y 12 % per year on 5,6,

{2y 0.75 Baht/ke¢ including cost of

7 (3)

.55 Baht/kg

(B

{3)» 0.950 Baht/kg/month

0.10 Baht/kg



Table 3.4.2

Cost analysis

of onions and storage in 1988

1 U5 % 25.5 Baht

Cold storage period (month)

4 (Sept.) 5 (Oet.) 6 (Nov.) Tot.al
1. Quantity stored (kg 134 268 134 538
2. Quantity sold (kg
good bulbs 120.5 183.8 24.9 339.2
sprouted and soft 7.4 55.23 739.5 142.2
3. Wholesale price (Bahbt/kg)
sood bulbs 17.40 19.85 20.00
sprouted and soft 6.00 8.70 7.00
4. Revenue. 2x3 (Baht) 2,141 4,019 1,255 T.415
5. Cost of onions  (Baht) 1,072 2,144 1,072 4,288
6. Cold storage fee” (Babt) 543 1,208 724 2,473
7. Interest’ (Baht) 50 141 82 263
6. Labour cost” (Baht) 74 147 74 295
8. Transportation cost” (Baht) 13 24 11 48
16. Profit(Baht/tonne) 2,903 1,36% -5, 284 20

(4-5-8-7-8~9)

(13

o
S

(<N

8 Baht/kg including cost of crate, pacling, transportation from

Chiangnai to Bangkok
0.90 Baht/ks/uwonth

12 % per year on 5 and 6 (4

0.55 Baht/kg (5)

0.10 Baht/ke
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Table 3.4.3 Cost analysis of onions irradiation and storage in 1987

1 U5 ¢ = 25.5 Baht

Cold storage period {month)

8 (Oet. - Nov.y

1. Quantity stored (kg . 1R2,880

2. Quantity sold (g
good bulbs 125.880
sprouted and soft 34,335
5. Wholesale price (Baht/tonne)
good bulbs 19.540
sprouted and soft 8,310
4. Revenue, 2x3 (Baht) 2,744,628
5. Cost of onions  (Bahl) 1.48%,040
6. Irradiation fee (Baht) 115,214
7. Cold storage fee” (Paht) 941,832
8. Interest” (Baht) 105,822
3. Labour cost  ¢Baht) BB, 565
10, Transportation cost ® iBahty 14,418
13

. Profit {(Baht\tonne) (4-5-6-T-5-9-10) 97

(1> 8 Baht/kg including cost of crate, packing. transportation from
Chiangmai to Danghok .

{2 830 Baht/tonne including cost of transportation to cold storage roonm

(4> 900 Baht/tonne for first month and 550 Baht/tonne for each subsequent

nonth (4) 12 % por vear 8y 540 Baht/tonne (8) 90 Bakt/tonne
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