uﬂusnmenmsmsnw

il

[

)
0
c.
- RP1992/905
g
¢

Study on production and

Grant (E) Res. Proj. No. 28-01/Subproj. No. 2/Rep. No. 1

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLCGICAL RESEARCH

STUDY ON PRODUCTION AND MARKET TRIAL OF TANGERINE JUICE

BY

RUCHIE WANICHAYAKARN
SRISUK  TRANGVACHARAKUL
WIWAT PATHOMYOTHIN
AUCHAREEYA KAEWMONG
INTHRAWUT CHATKET



The publication of thie report has been approved by

the Governor of Thailand Institu.e of Scientific and Technological Research

: ) R
g ’j// ;”/;
/ ”:' ’ ¢ i /'/l
T A
' N Y AU e

(Dr.Santhad Rojanasoonthon)“

Governor



THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH

GRANT(E) RESEARCH PROJECT NO.28-01
TECHNOLOGY TRANSFER OF SELECTED FOOD PRODUCTS

SUBPROJECT NO.2
FRUIT JUICE

REPORT NO.1
STUDY ON PRODUCTION IND MARKET TRIAL OF TANGERINE JUICE

BY
RUCHIE WANICHAYAKARN
SRISUK TRANGVACHEARAKUL
WIHAT PATHOMYOTHIN
AUCTHAREEYA KAEWMONG

INTIRAWUT CHATKET

EDITOR TISTR, BANGKOK 1992

YALYALADA HONGTHONG
NARUMOL RUENWAI

not for publication



H - 4
finsnaanimind S ma neiianfanmuusgn1smane wnaan
- ‘ v &
oy 39 aigeInts, Aidhn mdeddane, 390 uguledu,
530381 ufuine uay 8uns75 dnsiny

L

ﬂﬂ1uu1ﬂﬂﬁwﬂ1ﬁﬁﬂﬂ§uﬂ°LWﬂTuTaHUMQUiutwﬁ1ﬂﬂ (m.) #Hnsfnenasuen
mua’lwrmé’ummm*m (tangerlne) ﬂum%’auﬂmﬂumﬁmﬂmmm 100% (natural
tangerine juice) unseiimithaidin Sy mam 50% (tangerlne drink). wantoh
uwnn1umqﬂa4ﬂuﬁﬁﬁﬁhﬂaaeuaﬂa1nqueﬁuﬁhuuUﬂao M AR TRAMIINALY 1 ,000
nlandusau (8 du.sinng).

1ﬁﬁnuwtu?ﬂutﬁﬂunﬁsﬁﬁu.uuﬂaﬂtﬂsao automatic citrus press g
ua&hwuﬂuﬂﬂ 55-65 M. Bqﬁﬁhanaﬂuﬂﬁh b2% MuLnnedudy FMC MNNIRIN1IHER
2-7 fumadaTas Bthuwzﬁunuﬁhmuvuwﬂ 65-70 a. unelénanAmITduL Tamam 56%.

n1swanuﬂ&htﬂﬂ1w11uﬂuﬂ single-strength natural tangerine juice i
#inL D914 50% (tangerine drink) uszfulseswfuuuuay uﬁhuunqsuanMﬂnqqn
NTINAR 30 ATY.  Amil single-strength natural tangerine juice U33qTu(y
WRIEPNIUIN 20 UAY 11.5 BAT usszanufamion 250 e < Whom 16.19-23.95,
17.05-24.07, 27.09-34.0 UMW ANNEIH Bennawnanqﬂunaﬂnﬁﬁsqﬂﬁ 3um 09
6.50 U meBn landu.

¥ v & o v A o A .
Undut Bumaunase aion m. I nranan 1L T antunafige L et U
v X C .
NARBIRRIMRIBATY.  UBNAINUSIHEAL NaS WU wN T nuAE S U T e R S
4 80 "u L)
wietAmaen el tuiy Taenlfuntsuextuanguitanithataen,



STUDY ON PRODUCTION AND MARKET TRIAL OF TANGERINE JUICE
*
By Ruchie Wanichayakarn*, Srisuk Trangvacharakul*, Wiwat Pathomyothin ,
Auchareeya Kaewmong* and Inthrawut Cl*natl-:etﬂr

ABSTRACT

The process of natural tangerine juice and 50% tangerine drink
was developed by TISTR. The production equipments for pilot scale
were also set up. Its production capacity is about 1,000 kg tangerihe
per day which yielded 42% of tangerine juice when extracted by the
automatic citrus press extractor. The suitable tangerine size for the
automatic citrus press extractor is 55-65 mm. The performance of the
FMC citrus Jjuice extractor which has the capacity of 2-7 tonnes
tangerine per hour was also studied. The yield of juice extracted is
56%. The suitable tangerine size for the FMC citrus juice extractor
is 65-70 mm.

The production costs of single-strength natural tangerine juice
and 50% tangerine drink were calculated from pilot scale production
data of more than 30 batches. The production cost of single-strength
natural tangerine juice packed in 20 litres, 11.5 litres, and 250 cc
glass bottle are 16.19-23.95, 17.05-2h.07- and 27.09-34.0 baht. per
litre respectively when tie price of fresh tangerine varies from 3.00
to 6.50 baht per kg.

*
Food Industry Department, Thailand Institute of Scientific and
Technological Research



TISTR has occasionally sold tangerine juice and 50% tangerine
drink packed in 20-litre plastic bottle and 250 cc glass bottle to .
private companies according to requests. Besides, TISTR has also sold
natural tangerine juice with one-way bottles for take home in various
fairs such as Red Cross Fair, Technology Fair, etc. Both natural
tangerine juice and 50% tangerine drink are well accepted.

1. INTRODUCTION

Tangerine is mostly grown in the central part of Thailand. The
fruit can be harvested at the maturity stage from 9 months to 10 months.

The harvesting seasons will‘be divided into two periods, i.e.,
November to January as yeariy peak season and during March to May as
late season. During late season, the produces are quite low because
it is a summer time of Thailand. But, at present some growers can
control their tangerine production by irrigation, hormones and
fertilizer usage. They can also control their production at suitable

time to get higher price of their produces.

Nowadays, Pathum Thani province is the biggest tangerine
cultivated area in Thailand. During peak season in November to
January, the estimated tangerine production in this area is about
1,000 tonnes per day. Therefore, the cultivated area in Pathum Thani
province was surveyed as the potential raw material source for
commercial production. The cuantity, the quality, the price and the
characteristics of tangerine were examined and analyzed as the basic

information for natural juice production.



The production equipments for pilot scale were set up at the
capacity of 1,800 kg tangerine fruits. The process of natural
tangerine juice and 50% tangerine drink was developed by TISTR. The
production cost of single-strength natural tangerine juice and 50%
tangerine drink packed in various package was estimated. At the same
time, the acceptability test and premarket test were also conducted.

2. HATERIALS AND METHODS3

2.1 Materials

2.1.1 Tangerine (Citrus recticulata)

2.1.2 Sodium hydroxide solution

2.1.3 Refractometer

2.1.4 BAutomatic burette

2.1.5 pH meter

2.1.6 Colour identification equipment
2.1.7 Tangerine juice extractors
2.1.8 Strainer

2.1.9 Plate heat exchauger

2.1.10 Mixing and holding tanks

2.1.11 Automatic filling and capping machine
2.1.12 Shrink-film wrap tunnel

2.2 Methods

2.2.1 Survey of tangeirine orchards. The sampling plan is as
follows:

2.2.1.1 One nwdred and seventy tangerine orchards in
Pathum Thani province were surveyed by random from four districts.
I



2.2.1.2 Sixty of the large tangerine orchards were
selected as the representative samples to cover the whole cultivated
area in Pathum Thani province. The tangerine fruit samples at the age
of 6-7, 89, 10-11 and 11-12 wonths were separately collected at the
same period from the selected orchards. The samples were analyzed for
their total titratable acidity, total soluble solids, and colour for
the whole year.

2.2.1.3 Determiration of total titratable acidity in
tangerine juice.

2.2.1.4 Colour identification of tangerine fruit juice.

2.2.2 Natural tangerine juice and 50% tangerine drink are
produced as following steps:

2.2.2.1 Washing and grading
2.2.2.2 Extraction

2.2.2.3 Finishing

2.2.2.4 Sweetening and blending

2.2.2.5 Sterilizotion

2.2.2.6 Filling/capping and packing

2.2.3 Acceptability and premarket test

2.2.3.1 Acceptability test: The tangerine juice samples
were distributed free of charge to TISTR's staff and also customers in
Red Cross Fairs. Those taste panels were asked to fill their comments

and organoleptic score in the hedonic scale.

2.2.3.2 Premerket test: TISTR sold the products to
private sectors and requested for the results of acceptance by the
public. Besides, TISTR also sold the products diréctly to consumers.



3. RESULTS AND DISCUSSIONS

From the preliminary survey of tangerine orchards in Pathum Thani
province, the tangerine juice from 170 samples were analyzed. The:
total scluble solids content, total titratable acidity and its pH value
are shown in Table 1.

After the preliminary survey, sixty of the large tangerine
orchards had been selected for chemical properties analysis of
tangerine production for the whole year in order to see the seasonal

and the fruit maturity effects on tangerine juice quality.

The results of juice analysis were shown in Figures 1, 2 and
Table 2. It can be concluded that in summer the tangerine juice
samples are higher in Brix and acid ratio than in rainy harvesting
season. The total soluble solids content of the juice in summer is
mostly in the range of highar than 10° Brix, and the total titratable
acidity is in the range of 0.3-0.9 percent as citric acid. However,
in the rainy harvesting season, the total soluble solids content of
the juice samples are mostly in the range of lower than 10° Brix, and
the total titratable acidity is in the range of 0.2-0.45 per cent as
citric acid. For the colour identification (Table 2), in the rainy
harvesting season, the colour pigment is lower than the tangerine
juice sample in summer harvesting season due to higher yield of the

juice.

Most of the tangerine from Pathum Thani province will be bought
by the middle men from the Rangsit wholesale market. They will come
to buy the fruit at the orchards. The whole fruit will be graded by a
sizing machine into 6 sizes according to its diameter (Table 3).



TABLE 1. PROPERTIES OF TANGERINE JUICE IN PATHUM THANI PROVINCE
FROM THE PRELIMINARY SURVEY

Total soluble | Total titratable Colour
solids content acidity Average pH| identification
District value
Average value Average value Range of coloury
(®Brix) (% as citric acid) (hue)
Nong Sua 10.8 0.39 L. b 6.0-8.49 YR
(70 samples)
Klong Luang 10.5 0.38 L6 6.0-8.49 YR
(38 samples)
Tanyaburi 10.5 0.43 4.5 5.5-8.49 YR
(26 samples)
Lam Luk Ka 9.8 0.35 L6 5.5-8.43 YR
(36 samples)
yValue = 7.6-8.0, Chroma = 11.9-13.0
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TABLE 2.

CCLOUR IDENTIFICATION OF TANGERINE JUICE IN

PATHUM THANI PROVINCE FOR THE WHOLE YEAR

1
Period Colour identificationf/ (hue/value/chroma)
1
Fruit age July, 86 November, 86 February, 87 April, 87

(month)

6-7 6.7 YR 7.1/12.315.5 ¥R 6.8/14.17.5 R 7.3/13.0/6.8 YR 6.9/13.4

8-9 6.6 YR 7,1/12.1!6,1 YR 6.8/13.8 6.9 YR 7.0/13.4§7.2 YR 6.9/13.3
10-11 6.4 YR 6.9/12.7{6.0 YR 6.8/13.8}6.5 YR 7.1/13.6]7.1 YR 7.0/13.5
12-13 6.6 YR 7.0/12.3 N/A 5.7 YR 6.8/13.6/6.0 YR 6.9/13.7

1
-/Munsell colour notation equipment
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The price of mix sized fruits from the cultivated area is between
three to eight baht per kilogram. During April to May, the price will
be lowest because it is the peak season for many kinds of fruits in
Thailand.

The properties of the most acceptable juice were shown in Table
4. After that TISTR cooperated with the private company to conduct
the organoleptic test of the natural tangerine juice. The results
showed that the products were well accepted by the consumers.

TISTR has set up a pilot scale for tangerine production at the
capacity of 1 tonne tangerinec fruits for 8 working hours. The fixed
cost of this pilot scale, when the FMC citrus juice extractor is used,
is 3,213,000.~ baht while the fixed cost of this pilot scale is
1,559,000.- baht, when the Geme automatic citrus press extractor is
used. From the experiments, it can be concluded that FMC citrus juice
extractor has higher extraction rate than that of Game automatic
citrus press extractor. The disadvantage points of FMC citrus juice
extractor is that suitable tangerine size for FMC extractor is ranging
from 65-70 mm in diameter wiiich has only 10.9 percent of the tangerine
fruits production (as shown in Table 3). The oil content and the
bitter taste in raw juice extracted from different sizes of tangerine
by FMC citrus juice extractor were also studied, the results were
shown in Table 5. The minimum amount of tangerine (60-65 mm) to be
extracted by FMC citrus juice extractor must be 300 kg per Ilot in
order to obtain the meximum yield of juice extract which is equal to
56.14 percent (as shown in Tabie 6). The avcrage yield of tangerine
Juice extracted by Game automatic citrus press extractor is 42 percent.

12



TABLE 4. PROPERTIES OF SINGLE-STRENGTH NATURAL TANGERINE JUICE AND

50% TANGERINE DRINK FINISHED PRODUCTS

Items Single-strength natural| 50% tangerine drink
tangerine juice

Total soluble (1) 12.5°4+0.5° Brix  [15° +1° Brix

solids content (2) 15°%1° priy
Total titratable acidity 0.5 10.05 0.5 +0.05
(as citric aciq)

pH 4,3-4.4 L.o-4 .1

Vitamin C 26 mg/100 g L-19 mg/100 g

Coloury/ 9.2 YR-7.3/12.9 8.4 YR-7.2/13.1

Oil content 0.011% 0.027% -

Shelf life Keep in glass bottles Keep in glass bottles
about 30°C 3 months, Temperature about 30°C
still acceptable 3 months, still

acceptable
1

Munsell colour notation equipment
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TABLE 5. COMPARING THE QUALITY AND QUANTITY OF RAW TANGERINE JUICE EXTRACTED
' FROM DIFFERENT SIZES OF TANGERINE BY FMC CITRUS JUICE EXTRACTOR

Diameter of Yield of raw 0Oil content Bitter taste
tangerine tagerine juice (ppm) in raw juice
(mm) {%)
>45-50 - 350-418 Strong
55-60 57.08 202-280 Can be detected
65~70 59.20 148-158 Can not be detected
TABLE 6. COMPARING THE 7YIELD OF TANGERINE JUICE FROM DIFFERENT AMOUNT

OF RAW MATERIALS BY FMC CITRUS JUICE EXTRACTOR

Amount of tangerine for Waste (kg) Yield of pure juice
each lot manufacturing |--
(kg) Peels Pulp & core Litre %
150 57.94 16.77 '1'/5h.87 36.59
(60-65 mm)
300 107.80 17.68 -2-/168,h0 56.14
(60-65 mm)

N

14

This data averages from 8 lots of production.

This data averages from 5 lots of production.




The production cost of single-strength natural tangerine Jjuice
and 50 percent tangerine drink packed in different sizes of packaging
were calculated from pilot scale production data of more than 30 test
runs. The results shown in Table 7 can be concluded that the
production cost of natural tangerine juice is higher than that of 50

percent tangerine drink about 20 percent in every type of packaging.

TISTR conducted severzl premarket tests by directly selling both
natural tangerine juice and 50 percent tangerine drink to consumers in
various fairs. The selling price is 10 baht for one 250 ml glass
bottle of natural tangerine juice and 4 baht for one take away cup
filled with 100 ml tangerine juice with a half cup of crushed ice. The
juice is well accepted in both types of packaging. Five companies
bought the products from TISTR and conducted their own premarket tests
of which one was run in Hoiidkong and Tokyo and the other four were run
in Bangkok. The feed back informetion from those private companies
indicated that the natural tangerine juice packed in glass bottle was
well accepted by consumers a2t the price of 10 baht. Premarket test as
a take away drink was also well accepted. There is a demand of
natural tangerine juice from hotels in the city, approximately 80
litres per day per hotel. ihe TISTR's tangerine juice quality is much
better than that of hotel in terms of flavour, colour, ancg
sedimentation. However, thc hotel manager complained about the high
price when TISTR proposed for 30 baht per litre. The acceptable pirice
for hotels is between 25-26 kaht per litre.

15
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L. CONCLUSIONS AND RECOMMENDATIONS

In order to produce good guality of natural tangerine juice, the
quality of raw material must be controlled. The maturity of fruit
must be at least 10 months before harvesting. There is also the
seasonal effect on the tagerine juice quality. The price of
tangerine in the wholesale merket varies according to the demand and
supply. Therefore, the factory which has its own orchards can easily
control the price, supply, and quality of raw materials to be more
consistent all the year rowx!. While the factory which relies on the
wholesale market needs to heve a lorng term purchase in order to ensure
constant price, supply and cuality of raw materials, however, there is
a period of two months between August and September when the quality
of tangerine juice is worst duec to the early harvesting. During this
period there is large demaxd of tangerine so the price is very high
but the tangerine is still immature. Therefore, stocking the products

in cold room or in concentratad form is needed.

17



REFERENCES

Kramer, A. and Twigg, <. 1970. Quality Control for the Food
Industry, vol.I, Ii. “he AVI Publishing Co., Inc.: Westport,

Connecticut.

Nelson, P.E. and Tresslcr, D.K. 1980. Fruit and Vegetable Juice
Processing Technology. The AVI Publishing Co., Inc.: Westport,
Connecticut.

Ting, S.V. and Rouseff, R.L. 1986. Citrus Fruits and Their Products -
Analysis and Technology. Marcel Dekker, Inc.:New York.

Wanichayakarn, R. et al. 1983. A survey of qualities and quantitiss
of tangerine in Pathum Thani province. Class. Invest. No.25—07,
Rep. No.2. TISTR : Bangkok.

18



The members of the working team are:

Pivan Varangoon

Wiboonkiet Moleeratanond

Suwanna "Sisawad
Ruchie Wanichayakarn
Srisak Trangvacharakul
Auchareeya Kaewmong
Wiwat Pathomyothin
Inthrawut Chatket
Jatuporn Toumtong
Suthep Yungyiam
Pornpattr& Patitas
Pensiri Anantraksakul
Sompong Chavacharoen

19

Coordinator
Adviser
Adviser
Leader
Engineer
Researcher
Researcher
Researcher
Technician
Technician
Assigtant researcher
Researcher

Technician



