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Executive summary

Project title : Producing Mangosteen Puree and its Product Differentiation as Health Products

Proposer’s name, organization, telephone and fax number and e-mail address:
Surmsuk Salakpetch
Chanthaburi Horticultural Research Center

Khlung, Chanthaburi, 22110

Tel : 0-3939-7030, 0-3939-7146
Fax : 0-3939-7236
E-mail : chrc@ksc.th.com, chrc_chanburi@yahoo.com

Problem statement and importance:

Growers cannot get good price from translucent flesh and gamboge mangosteen due to
its unpleasant taste. An existing technology, which was developed by Chanthaburi Horticultural
Research Center, Department of Agriculture, is to inducing early production and harvest before the rainy
season. It has been suggested that excess water, especially rainfall, during fruit growth and
development affected fluctuation of water status within the tree and caused translucent flesh and
gamboge in mangosteen fruit. An appropriate management to prevent and/or lessen such symptoms is
being developed. Also, a reliable method to sort out translucent flesh and gamboge mangosteen is too
costly to use commercially. Therefore, translucent flesh and gamboge may be found in exported volume
and may lead to an unpleasant image and lower price of quality mangosteen from Thailand.

There was a large amount of translucent and gamboge mangosteen during the rainy
season and overripe fruit during the peak of harvesting period in Thailand. Although the farm gate price
of that production was low, there was no any appropriate method to utilize it, except using the seed for
seeding.

There are over 40 identified xanthones, antioxidant, in pericarp and yellow latex of
mangosteen fruit. There are also polysaccharides and other active chemicals that give medicinal
properties of mangosteen. Its benefits are anti-inflammatory, anti-oxidant, anti-tumor and cancer
preventive, hypoglycemic, immunomodulation, anti-bacterial and anti-fungal, and anti-alzheimerian
activity, for instance. Chanthaburi Horticultural Research Center has been preliminarily developed
mangosteen puree from translucent and gamboge mangosteen as well as overripe fruits to use as raw
material for mangosteen product differentiation. If the puree is able to be kept long and still maintain its
nutritional and pharmacological properties, healthy products, which has xanthones as a selling point, will
be developed from the puree. High value is then created from translucent and gamboge mangosteen
and overripe fruits.

The present project aims to seek ways to produce mangosteen puree and store in an
appropriate condition to maintain its pharmacological benefits and to develop and improve the

differentiation of mangosteen products from the puree to serve customer test.

Objectives
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1. To develop an appropriate method to make mangosteen puree and prolong its storage life to
ensure that it can maintain its nutritious benefits.
2. To develop mangosteen powder from mangosteen puree and from crude extracts of the

pericarp that meets customer requirement.

Methodology

Activity 1 : Appropriate method to produce mangosteen puree and prolong its storage
life and its nutritious benefits to use as an initial material for product differentiation.

1.1 Experimental design: Completely randomized design (CRD) with 5 replicates using 3
experimental units as 1 replicate was used. Five treatments are translucent and white plastic bottle,
clear glass bottle, brown and green glass bottle. All treatments will be kept at 4 degree Celsius.

1.2 Measurement:

1.2.1 process steps to produce mangosteen puree, including its recipe

1.2.2 value of antioxidant in the puree

1.2.3 chemical, physical, and microbiological quality of the puree

1.2.4 storage life of the puree, difference of various containers and quality of the puree will
be analyzed using variance ratio analysis

1.2.5 consumer acceptance

1.2.6 cost to produce and store the puree and other initial products

Activity 2 : To produce mangosteen powder from mangosteen puree and from crude
extracts of the pericarp to serve customer requirement.

2.1 Experimental design: CRD with 5 replicates using 3 experimental units as 1 replicate was
conducted in producing mangosteen powder from crude extracts of the pericarp experiment. Four
different proportions of maltodextrin (0, 5, 10 and 20%) and two inlet air temperatures (140 and 155 °C)
were used as treatments.

An experiment to produce mangosteen powder from mangosteen puree was also
conducted using CRD with 6 treatments and 5 replicates. Three different proportions of maltodextrin (5,
10 and 20%) and two inlet air temperatures (140 and 155 °C) were used as treatments. Mangosteen
powder from both experiments was stored in aluminium foil sachet at room temperature.

2.2 Measurement:

2.2.1 process steps to produce mangosteen powder

2.2.2 value of antioxidant in the powder from puree and from pericarp crude extracts
2.2.3 chemical and physical quality of the mangosteen powder

2.2.4 acceptability and appreciation of customers to the developed products

2.2.5 cost to produce the powder

Outputs:

1. Mangosteen fruit at maturity index level 6, both normal and translucent and gummosis

flesh, with different proportions of pericarp crude extracts between 5 to 9% by weight can be used to
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produce mangosteen puree. Pasteurization was selected in the recent research project. The followings

are the puree which was consumer acceptable:
® Normal flesh + 5% pericarp crude extract
® Normal flesh + 7% pericarp crude extract
® Normal flesh + 9% pericarp crude extract
® Normal flesh: translucent and gummosis flesh (1:1) + 5% pericarp crude extract

® Translucent and gummosis flesh + 5% pericarp crude extract
The antioxidant of freshly produced puree varies from 4.49 to 6.3 TEAC (pmole Trolox/ml) depending on
proportions of pericarp crude extracts.

2. Temperature at 4 degrees Celsius was low enough to store mangosteen puree with
acceptable chemical and physical properties to make other healthy products. Although puree could be
stored longer at -20 degrees Celsius (161-175 days compared to 140 days at 4 degrees Celsius), the
cost of electricity was 10 times higher (24.94 baht/day compared to 2.35 baht/day at 4 degrees Celsius).

3. Puree can be stored in either sealed brown or green glass bottle at 4 degrees Celsius
for 5 months with acceptable microbiological, chemical and physical quality to make further healthy
products.

4. The suitable condition to make sprayed dry pericarp crude extract powder and puree
powder was 155 and 85+1 degrees Celsius inlet and outlet temperatures, respectively. Pericarp crude
extract had to be mixed with 5, 10 and 20% maltodextrin or unmixed before sprayed dry. The powder
was red colour with strong rind and latex odour. The higher maltodextrin proportion, the lighter colour
and odour of powder was. The antioxidant of the powder varied from 682.33 (with 20% maltodextrin) to
3,066.02 (unmixed maltodextrin) TEAC (umole Trolox/ml). The unmixed maltodextrin crude extract
powder 1 g had 6.36 mg Ol-mangostin.

5. Sprayed dry mangosteen puree powder was made by mixing the dilution of puree to
water at 1:1 by weight with 10% maltodextrin. The powder was light pink colour with dusty texture. The
powder had 13.98 TEAC (umole Trolox/ml) antioxidant.

6. Both pericarp crude extract and puree powder can be stored in aluminium sachet at

room temperature for 8 months with acceptable chemical and physical quality.
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Abstract

A research project to produce mangosteen puree and its product differentiation to serve
customer requirements was undertaken at Chanthaburi Horticultural Research Center between August
2006 and January 2008. The project was aimed to develop an appropriate method to make mangosteen
puree and prolong its storage life to ensure that it can maintain its nutritious benefits. Development of
mangosteen powder from mangosteen puree and from pericarp crude extracts was also studied.

It was founded that mangosteen puree made from entire normal flesh, normal flesh:
translucent and gummosis flesh at 1:1 and entire translucent and gummosis flesh with a mixture of 5 to
9% pericarp crude extract was consumer acceptance. The antioxidant of newly produced puree varied
from 4.49 to 6.3 TEAC (umole Trolox/ml) depending upon proportion of pericarp crude extract.

Mangosteen puree could be kept in sealed brown or green glass bottle at 4 degrees
Celsius for 5 months with acceptable microbiological, chemical and physical quality to make further
healthy products. Moreover, it would cost less electricity charge than -20 degrees Celsius.

The inlet and outlet temperatures at 155 and 85+1 degrees Celsius, respectively, and JCM
Model SDE10 E-10 with rotary atomizer and nozzle spray dryer were used to produce powder from
mangosteen puree and pericarp crude extract. Mangosteen puree had to be diluted with water (1:1)
then mixed with 10% maltodextrin by weight before sprayed dry. Plain crude extract from pericarp or a
mixture with 5, 10 and 20% maltodextrin by weight was suitable to make powder. Powder from entire
pericarp crude extract 1 g contained 6.36 mg Ol-mangostin, one of effective xanthones from mangosteen.

Both mangosteen powder from puree and pericarp crude extract could be kept in an
aluminium sachet at room temperature for 8 months. The chemical and physical properties and

antioxidant value were still accepted for making other healthy products.
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T12 A . ; 147 . ; 168
RTUWEY FTUNONFY FTUNDNFY
v oy " R 53 A R 44 B R 47 A
Wauanlten . .. 147 o . 245
FULAIN9 FUAIFN FUAIFY
NNELH):
T2 nanete gash 2 \Watsnadnd + ihauaniden 5%
T3 naneiy gash 3 \Watsgadnd + ihauanildan 7%
T4 wIwD9 gmﬁ 4 Lﬁaﬁdqﬂﬂﬂa + Auanlfen 9%
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A1519% 1.9 ATANINNNITIINGNVBINNTTING (Lffamqmna + dhewanuaen 5%) Afiuinmnle
MTULA 9 ﬁqmwn‘]ﬁ 4 a3ENTALBEE Wik 7 % WIsuinsuiutaiirueanlsznia
NIENTWADITUFY alUT 214 w.61. 2543 (enzdlasn1adznadine amusngoaans
NAINLINLURAR)

& oaeq | F0MARA HANIIATAAMNINNIGYTIINEN

@aAuNIbN

isznd as.
AIIFDU e 4 T T2 T3 T4 T5
avun 214

Total plate - waunin 25 | wewnin 25 | wewnin 25 | wewnin 25 | wewnin 25

count CFU/mi CFU/ml CFU/ml CFU/ml CFU/mi

Yeast and laiwy laiwy laiwy laiwy laiwy laiwy

mold

S. aureus laiwy laiwy 1wy 1wy 1wy laiwy

Salmonella sp. laiwy laiww s laiww 1wy laiwy

C. perfringers laiwy laiww s laiww 1wy laiwy

E. coli laiwy laiwy 1wy 1wy 1wy laiwy

Coliforms waend1 2.2 | wesni1 1.1 | weend 1.1 | wesndn 1.4 | wesndn 1.4 | wesndn 1.1

MPN/100ml | MPN/100ml | MPN/100ml | MPN/100ml | MPN/100ml MPN/100ml
nangwe: 1 BB NISVITA 1 MauswaEANTLLE
T2 UGIIRK) nISNIRA 2 mMauewanaanlusauss
T3 RN ny3dsh 3 mamsuthle
T4 RN n3sIsh 4 mamsurialadan
T5 nuN8 n3IAEN 5 mansuihlemdon
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M19719N 1.10 Qmn’]WYl’Nﬁ!aﬁ’J’mtl’mGOW’JLﬂI\i@]‘(ﬂ (Lua&l\‘l@!@]ﬂﬂ(ﬂ + u’]ﬂuﬂ’]ﬂl,ﬂaaﬂ 5%) Y]Lﬂuiﬂjﬂ’]luﬂ’]"ﬁuzﬂq\jﬂ ‘qum‘ﬁﬂw 4 AIFLTRLTUR Wt 5 LAY

U

= = v o o o A a a A a o & a “ A
LﬂiﬁllWlEl‘]_lﬂ‘]_l°llaﬂ']‘ﬁ%@]@]']Mﬂizn']ﬂﬂi:‘ﬂﬁ')(]a’]ﬁ'ﬁmq’ﬂ AUUN 214 W.¢. 2543 ('JLﬂi']ﬁ/ﬂ@]ﬂﬂ']ﬂ??i']?ﬂ?ﬂ?ﬂﬂ'] ATUSLARTANRAT N NNNYIRLUNRAR)

nawis LAawn 1 LlRawn 2 l@awn 3 LAawn 4 Ll@awi 5 A3IN1 Ll@awhn 5 A3IN 2
TPC Yeast& TPC Yeast& TPC Yeast& TPC Yeast& TPC Yeast& TPC Yeast&
(CFU/ml) Mold (CFU/ml) Mold (CFU/mI) Mold (CFU/ml) Mold (CFU/mI) Mold (CFU/ml) Mold
(CFU/ml) (CFU/ml) (CFU/mI) (CFU/ml) (CFU/mI) (CFU/ml)
1 #asnin 25 Taiww Taiww Laiww Laiwu Taiww Taiwu 15 58 xX10° 15 x10° Taiww Laiww
2 %ounin 25 Taiww laiww aiww 2 X10°* 2 x10™* s 2 X10°* Taiw* 5 x10 laiwu* Taiwy*
3 W#aunin 25 Taiwy Taiwy 30 ey~ 5 x10°* Taiwy 5x10° 5 x10°* 8 X10°* laiwy* Tainwy*
4 #asnin 25 Taiww Taiww Laiww Laiwu Taiww Taiww Laiww Laiwu Taiww Taiww Laiww
5 %ounin 25 Taiww laiww aiww aiww Taiwy laiww aiww Taiwy Taiwy Taiwy Taiwy
WN']ElLWG‘!: T1 ‘V‘lnﬂﬁ\ﬂ ﬂiilﬁ%ﬁ 1 ﬂ']‘lfquﬂ']aaﬂﬁULLad
T2 RUBD 33037 2 ATuswaaan U IuRS
T3 RUNB n338339 3 Awusumile
T4 RN 338337 4 Avusuialadm
=2 add Y A A
T5 RUTUD NIINIADN 5 ﬂ']’ﬁ%ﬁiLLﬂ')IﬁﬁL“ﬂﬁ')

* fimaasyveadanmalusiaaladig

**TPC: Total plate count
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tiganagafanlfiduiandulunindatihauiiaennidfanilanines 12 1 (ngniInda 2548/2549)

lumInaasinaudui9annilden 1,000 N3y 1%Lﬂ§aﬂﬁaqﬂa@ 1.03 Alansy ﬁmﬂuﬁunmﬂﬁaﬂ 7.54 Un
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. . TSS (°Brix) Wwiinsow W399 A i ley
e | L@ | @@3u2n , >
nysNI5 . : _ FIMHFNNIANA
() (%) NawNaN RAIHNEN D e o
NavNILLAY (g) (9) (%)
Noalay Noalay

1 43 10 4 4 1,000 21.4 53.50
2 46 10 4 9 1,050 53.0 56.08
3 45 10 4 13.8 1,100 106.4 70.09
4 47 10 4 19.6 1,200 181.8 77.30
5 34 12 4 4 1,000 26.0 65.00
6 33 12 4 8 1,050 61.3 72.97
7 33 12 4 13 1,100 96.6 67.56
8 35 12 5 21 1,200 183.6 72.86
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aseft 2.2 Wsuifsudnsaenaed u,a:mamﬂmwmaaﬁ'@q@ma’mwfﬂﬁy’ummﬂﬁanﬁw'&miﬂzflfi?
N30T 9
A13ABONNADETE ¢ | AanudwNIIa
o | @E2RY REVEN i AMNTH
n3INID | 5 TEAC (umole pH Twnsazais
NIAAKNY | E19ZA1TIAAKY (%) .
Trolox/g) (#In)
1 R 39B OR 34B 1,737.33| 4.25 4.92 12.60
2 OR 35D OR 31A 761.07| 4.40 2.71 15.68
3 R 37C O 26A 468.47| 4.40 2.60 15.08
4 R 37D O 24A 255.82| 4.60 2.69 14.34
5 R 39B OR 34B 1,604.04| 4.15 4.50 12.16
6 OR 35C OR 31A 813.09| 4.30 2.76 17.23
7 OR 35D O 26A 453.66| 4.35 2.78 14.33
8 OR 35D O 24C 317.96| 4.60 2.83 14.63
NAELAG):
nIsAEA 1 dinewsseniden + vealadndaiu 0% aownnilanTaudn 140 °C
nIsiEA 2 dinewssenden + vealadndaiu 5% aownnilanTaudn 140 °C
nIAEA 3 tnewsisanwden + vaalawdndasu 10% aownnilanTaud 140 °C
nIwiEn 4 tnewsisanwden + vaaladndasu 20% amwnnilanTaud 140 °C
nIwAEA 5 tnewsshsnndan + naaladnsaiun 0% gosnnlanianydn 155 °C
nIwAEn 6 tnewsshsnndan + nasladnsaiu 5% gownnlanianydn 155 °C
nIAEA 7 tneusisnwden + vaaladndasu 10% amrnlansanaidn 155 °C
nIiEA 8 tnewsisanuwden + vaaladndasu 20% amnnlausauydn 155 °
MmN 2.3 wWisuifisudununsnfadigansauudinuunulasnssndsend g uazdunulunisnia
IldSanmuasdueuyadasz 1,737.33 TEAC (umole Trolox/g) G Lﬂuﬂ‘%mmgaq@ﬁ
waaldlunsisedt
Wib. . . p . -
d19 . AN ARNWLND 1IN HBUNADATL
o . - AIAAKY A -
NN AWONNADETE ;o NINAR tilw 1,737.33 TEAC (umole
i nudala 5 .
TEAC (umole Trolox/g) o (U N3N ) Trolox/g) (U / NIN)
(N3%)
1 1,737.33 21.4 53.52 53.52
2 761.07 53.0 22.78 52.00
3 468.47 106.4 11.18 41.46
4 255.82 181.8 6.78 46.04
5 1,604.04 26.0 37.13 40.22
6 813.09 61.3 15.46 33.03
7 453.66 96.6 9.83 37.64
8 317.96 183.6 5.41 29.56
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é’aﬁ?ufjaLﬁaﬂmiwa@1ﬁaq@w{mm{wﬁy'uﬁ&mmmﬂﬁaﬂ launansaaladngasuludasgn 0, 5,
10 uaz 20% lFgmnplianiourud 155 sseoaidus LLa:QMﬂQﬁmaaﬂﬁ 85+1 asriTaibos  Liu
%%mswaﬂ;(Tqq@mﬁ%ﬁmﬂﬂumsw@aaqmnﬁu%'ﬂm Tunsuanasiitlfiadesouudanudas  JCM
Model SDE E-50 ﬂ’nmglm'%m 50 Rnvsadalus MWanndasuuy rotary atomizer USHMIAGIEN Eudifie
fenowdy d1a adldlunmsnaetuiuUsnassesmIBudn wsanmslradiuesdasnssss
Inddpanuasus 0.25-0.30 Fasdewdl (97 2.4) ﬁaq@mmm%%ﬁ 1 wfRuaaduuaziinfuwdaonuas
HITULTY Fuarnanazavndtes giladandinvaswoslaiindaswAndn (WA 4 manwan 4) Usunm
miﬁmawaﬁm‘:ﬁmé&u@i 682.33-3,066.02 TEAC (umole Trolox/g) adlunIa-ananaue 4.04-4.18
ﬁdqﬂm“?'iwavﬂﬂﬂwawuaaimﬁﬂ%@ﬁu’lué'mwmu 20% aa:ﬁmm%uﬁaﬁﬁg@ INTIZNRR LALANT AT U
ausudateoliouniavaseudnznedldduazuislding (@R 2.5) ﬁaq@mﬁv’a 4 NYINADY
AMURINNTONNTAZANY 4.78-10.24 W1 ﬁﬂﬁd@lﬂmﬁNaﬁlv[ﬁUﬁ’ﬂumeﬁLﬁUNWaﬂa{ D98z 5 NI LA
%’ﬂﬁzﬂ‘ﬁqmﬁgﬁﬁaa
597l 2.4 L'ﬂ%ﬂuLﬁmJmm’i%mwﬁmﬁmﬂmmnﬁﬂLﬂﬁaﬂiﬁq@ 2:3 lagASauuiuuunudes 14
gannilaniaud 155 °C LLazqmwQﬁmaaﬂﬁ 85+1 °C 31U 4 NIIWAD Lﬁ'aﬁwﬁ'\aq@

w3 llElumInasssnsiAuInm

.;* - dwiinaaw Y e ans
%1 an TSS (°Brix) , WIARNHIN LA
- - a1 . AINUAN
n33835 | waen . 12 ®
@n5) (W) sl VY GE ARINEN NIRANA
' ° ¥ (9) (%)
oalay Noalay | NOWNILKI (g) °
1 29.0 103 0.28 4 4 29,000| 792.31 68.30
2 10.0 33.3 0.30 4 9 10,500| 687.54 72.76
3 44| 1444 0.30 4 14 4,840| 504.11 74.40
4 2.0 8.04 0.25 4 24 2,400| 444.49 7717
NAELAG):
nTIUAsA 1 shauisnsanndan + vealaldngasu 0% gmwnnlanianaian 155 °C
nTIasA 2 shauisnsannden + vealaldngasu 5% gownnlansanaan 155 °C
nTIasA 3 hauiinsanniaan + vealawdndesu 10% pasnnilauTauaidn 155 °C
nTIasA 4 shauisinsanniaan + vealadndasu 20% pasnnilauTauaidn 155 °C

d. = =) s = e dl a v ad
A1319N 2.5 iguihsuanemeniaai LLﬂZ'Y]’NﬂWElﬂ’]W“]JE]\‘]NGQ@N(}‘Y]Nﬂ@li@lﬂl"ﬁﬂﬁﬁu’]ﬁ@]’]\‘l5]

T a miéﬁumwa & | ANNFEINID
N3IINIS | AdVDY ANdYDI A ANMNDY
. . adsz TEAC pH n1sazang
NGQG\N\‘] msazmﬂm@mm (%) -
(umole Trolox/g) (»In)
1 R 42B OR 34B 3,066.02| 4.04 8.42 8.73
2 OR 35C OR 34C 1,895.99| 4.09 5.24 9.33
3 R 37B O 26A 773.48| 4.13 4.65 10.24
4 R 37C O 24B 682.33| 4.18 4.64 4.78

v
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ﬁmﬁ'\aqﬂNaa@ﬁ'ﬁnmsl,%l,ﬂu'?@qausl,umiwamiﬂﬁtuﬁm\mmLﬂﬁaﬂﬁiaﬂ%'ua: 12 U7 (993
HWAA 2548/2549) lunisnaatinaudinsannildan 20,000 n3u Ififandigasa 29.87 Alaniu Aaidu
dunuifan 218.66 1 A wealaandeasuilaninas 45 1 dnlgolunadawnIosouukouuun
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@139 1 nsfsuudassesdiinaasudsnazansld (Total soluble solid, TSS; °Brix) ¥83RILINI90

wazthAwNWAeNgaIee g ARaRTzEzIANALINNNgUANT 4 uaz — 20 ° C (gudiduiy

FIUIUNLT NINYIAY 2550)

32821787 TSS (°Brix)229W2L309AANTINATA 9 uazsennlaan
WuSnEN 4°C -20°C
() Wnaw wnan
T2 T3 T4 T9 T12 1N T2 T3 T4 T9 T12 31N
wdan wlian
0 15.5 14.6 15.0 144 14.0 4.0 154 14.6 15.1 14.4 13.9 4.0
1 154 14.6 15.1 14.7 14.0 4.0 15.6 14.7 15.0 14.5 14.0 4.0
2 154 14.3 15.0 145 13.6 4.0 15.6 15.0 15.0 14.5 14.0 3.8
3 154 15.0 15.0 14.4 14.0 3.8 154 15.0 15.0 14.4 14.0 4.0
4 15.2 15.0 15.0 14.0 13.8 34 15.0 14.6 15.0 14.2 13.6 34
5 15.6 15.0 15.2 14.6 13.6 3.6 15.2 15.0 154 14.4 14.0 34
6 154 15.0 15.0 14.4 14.0 3.6 15.6 15.0 15.2 14.4 14.0 3.6
7 15.6 15.0 15.2 14.4 14.0 3.6 154 14.8 15.0 14.4 13.8 3.6
8 15.2 15.0 15.0 14.4 14.0 3.6 15.2 15.2 154 14.4 14.0 3.6
9 154 15.2 15.0 14.6 14.0 3.6 154 15.2 15.2 14.6 14.0 3.6
10 15.4 15.0 15.2 14.6 14.0 3.6 15.4 15.2 15.4 15.0 14.0 3.6
1 15.2 15.0 15.0 14.6 14.0 3.6 15.4 15.0 15.4 14.6 14.0 34
12 15.2 15.0 15.0 14.6 14.0 3.6 15.6 14.6 15.0 15.0 14.0 3.6
13 15.4 15.0 15.2 14.6 14.2 3.6 15.4 15.0 15.4 14.6 14.2 3.6
14 15.6 15.0 15.2 15.0 14.2 3.8 15.6 15.2 15.4 15.0 14.0 3.8
16 15.4 15.0 15.2 14.4 14.0 3.8 15.6 15.0 15.2 14.6 14.0 3.8
18 15.4 15.2 15.0 15.0 14.0 3.8 15.6 15.0 15.0 154 14.0 3.8
20 15.4 15.0 154 15.0 14.0 3.8 15.4 15.0 15.4 15.0 14.0 3.8
22 15.4 15.0 15.0 14.2 14.0 34 15.2 14.6 15.0 15.0 13.6 34
24 14.4 14.6 15.0 14.4 14.0 34 15.2 15.0 15.6 14.6 14.4 3.2
26 15.2 14.6 15.4 14.2 14.0 34 15.4 15.0 15.2 14.2 14.0 34
28 15.4 14.6 15.0 14.2 14.0 34 15.6 14.4 15.0 14.4 14.0 34
30 15.4 14.8 15.0 14.6 13.6 34 15.4 14.8 15.0 14.0 13.6 34
32 15.4 15.0 15.2 15.0 14.0 3.8 15.4 15.2 15.4 15.0 14.0 3.8
34 15.4 15.0 15.4 14.4 14.0 3.6 15.4 15.0 15.2 14.6 14.0 3.6
36 14.2 15.2 15.2 14.2 14.0 3.6 15.4 14.6 15.0 14.4 14.0 3.6
38 15.6 15.0 15.2 14.8 14.0 3.8 15.4 15.0 15.2 14.6 14.0 3.8
40 16.6 15.0 15.0 14.6 14.0 3.8 15.4 15.0 15.2 14.8 14.0 3.8
42 15.2 15.0 15.0 14.4 14.0 3.6 15.2 14.4 14.8 14.4 13.6 3.6
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32821287 TSS (°Brix)229W2L309AANTINATA 9 uazsrawnaan
Wusns 4°C -20°C
() Wnan whan
T2 T3 T4 T9 T12 1N T2 T3 T4 T9 T12 1N
wlan wlian
44 16.0 14.6 15.0 14.2 14.0 34 15.0 14.0 15.0 14.0 134 3.6
46 154 15.0 15.0 14.0 14.0 34 15.0 15.0 15.0 14.0 134 34
48 154 15.0 154 14.2 13.6 3.6 15.6 14.6 15.2 14.0 14.0 3.6
50 15.6 15.0 15.2 14.6 13.6 3.6 15.6 15.2 15.2 14.6 14.0 3.6
52 15.6 15.0 15.2 14.6 14.0 3.6 15.2 15.0 15.0 14.6 14.0 3.6
54 15.4 15.0 15.2 14.4 14.0 3.4 15.2 14.6 15.0 14.6 14.0 3.6
56 15.4 15.0 15.0 14.4 13.8 3.4 15.0 14.6 15.2 14.4 13.6 3.6
58 15.6 15.0 154 14.8 13.8 3.8 15.6 15.2 15.0 14.4 134 3.8
60 15.4 15.0 15.2 14.6 14.0 3.6 154 14.6 15.2 15.0 13.6 3.6
62 15.4 15.0 15.2 14.4 14.0 3.6 14.6 15.2 15.2 144 14.0 3.6
64 15.4 15.0 15.2 16.0 14.0 3.6 154 14.4 15.0 14.6 14.0 3.6
66 15.8 15.0 15.2 15.0 14.0 3.8 15.8 15.0 15.2 14.8 14.0 4.0
68 15.6 15.0 15.2 14.8 14.0 4.0 15.4 14.8 15.0 15.0 14.0 4.0
70 15.6 15.0 15.2 14.4 14.0 34 15.4 15.0 15.2 14.4 14.0 3.6
72 15.4 15.2 15.2 14.4 14.0 3.6 15.4 15.0 15.4 14.6 13.6 3.6
74 15.4 15.0 15.2 15.0 14.0 3.2 15.2 15.0 15.0 14.6 14.0 3.6
76 15.2 15.0 15.2 14.4 13.6 3.2 15.6 14.6 15.2 14.8 14.0 3.6
78 15.4 15.0 15.4 15.2 14.0 4.0 15.0 14.4 14.8 15.0 14.2 3.8
80 15.4 15.0 15.4 15.0 14.0 4.0 15.4 15.0 15.0 14.8 14.0 3.8
84 15.4 15.0 15.2 14.4 14.0 3.6 15.2 14.6 15.0 14.4 14.0 3.6
91 15.4 14.6 15.0 14.0 14.0 34 15.4 14.6 15.2 14.0 14.0 34
98 15.4 15.0 15.2 13.4 14.0 3.6 15.4 14.4 15.2 14.4 13.6 3.6
105 15.4 15.0 15.0 14.4 14.0 3.8 14.2 15.0 15.2 14.4 14.0 3.6
112 15.4 15.0 15.0 14.0 14.0 34 14.0 15.0 15.0 14.4 13.8 3.6
119 15.4 15.0 15.2 15.2 14.0 34 15.2 15.0 15.0 14.0 14.0 3.6
126 15.4 15.0 15.2 14.2 14.0 3.6 15.4 14.6 14.0 14.4 14.0 3.6
133 15.4 15.0 15.2 14.6 14.0 3.2 15.0 15.0 15.0 14.4 14.0 3.8
140 15.4 15.0 15.0 14.4 14.0 34 15.2 14.4 15.0 14.4 13.6 34
147 - 15.0 15.4 14.4 - - 15.4 15.0 15.0 14.4 14.0 34
154 - 15.0 15.0 14.6 - - 15.4 14.8 15.0 14.6 13.6 34
161 - 15.0 15.0 15.0 - - 154 15.0 15.2 14.6 14.0 4.0
168 - 14.0 - - - - - 14.4 - - - 34
175 - - - - - - - 14.0 - - - 3.0
182 ; - ; - ; - - - - - - 4.0
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32821287 TSS (°Brix)229W2L309AANTINATA 9 uazsrawnaan
Wusns 4°C -20°C
() Wnan whan
T2 T3 T4 T9 T12 1N T2 T3 T4 T9 T12 31N
wlan wlian
189 ; - ; - ; - - - - - - 4.0
196 ; - ; - ; - - - - - - 4.0
203 ; - ; - ; - - - - - - 38
210 ; - ; - ; - - - - - - 38
217 - - - - - - - - - - - 38
224 - - - - - - - - - - - 38
231 - - - - - - - - - - - 38
238 - - - - - - - - - - - 38
245 - - - - - - - - - - - 38
ﬁ"'ll.ﬂﬁfl 15.41 | 14.94 | 15.14 | 14.54 | 13.95 | 3.61 15.31 | 14.82 | 15.11 | 14.55 | 13.01 3.66
+SE | o+ | o+ | o+ | o+ | # + L N +
0.04 0.03 | 0.02 | 0.05 | 0.02 0.03 0.04 0.04 0.03 | 0.04 | 0.03 0.02

AN

‘g o ¥ o . v -

T2 wineile  gash 2 \adanaLnd + ihauanilaen 5%

T3 wa18Dd gmﬁ 3 Like Janaund + iauanlien 7%

T4 w809 gmﬁ 4 Lo Janaund + iauanlfen 9%
,ﬁ r e I VN Sy vy »

T9 winely  gaih 9 \edlinaund: Luamqmuaumua:ma"l,m (1:1) + ¥hauwannidfen 9%

T12 w1809 §a3n 12 Lo ”ﬂQ@LﬁaLLr‘ﬁLLa:mdvlm + iauannlfen 5%

v
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naunda waksunwinawldiuauga

@3N 2 fady (+ S.D) YSinmeniduanyadasz (TEAC (umole Trolox/ml)) BadaLTlina (1ie

gauUnd + ihawnnifan 5%) Miuinwlunsud1eg Naunnd 4 eseioaifos

ITELLIRN ﬂ'%mmmsﬁwumwaﬁm: (TEAC pmole Troloxlml))mmﬁ’aLiﬁaqmﬁmﬁu%'nm
WAUSnEA Twnzusans i 4 °C
(Tw) T T2 T3 T4 T5

0 587 +1.013 | 587 +1.013 | 587 +1.013 | 587 +1.013 | 587 + 1.013
1 6.64 +0.592 | 6.68+0.613 | 6.82+0.516 | 6.80 + 0.413 | 6.57 + 0.505
2 6.61+0.422 | 6.67+0.735 | 6.79+0.736 | 6.86+0.660 | 7.18 + 0.733
3 508 + 0494 | 4.92+0521 | 537 +0.699 | 542+ 0605 | 531 +0.722
4 543 + 0458 | 527 +0.552 | 570+ 0.633 | 542+ 0.446 | 543 +0.662
5 535+ 0414 | 540+ 0471 | 566+ 0424 | 552+ 0386 | 552 +0.180
6 5.44 + 0.457 5.35 + 0.592 5.68 + 0.471 5.63 + 0.432 5.62 + 0.597
7 4.90 + 0.482 4.80 + 0.636 5.14 + 0.588 5.30 + 0.604 4.88 + 0.262
8 5.01 + 0.647 5.11 + 0.377 542 + 0.731 4.97 + 0.875 5.29 + 0.534
9 4.92 + 0.701 4.60 + 0.421 4.98 + 0.344 5.07 + 0.597 4.98 + 0.479
10 4.84 + 0526 | 4.63+0.760 | 5.01+0.795 | 4.97 +0.495 | 522+ 0.420
11 453 +0.655 | 5.55+0.591 | 5.99 + 0.464 | 566 +0.580 | 5.71+ 0.595
12 544 + 0903 | 519+0.847 | 553 +0.585 | 583+ 0465 | 5.86 +0.598
13 543+ 0945 | 562+0571 | 588+0.581 | 6.08+0539 | 581 +0.561
14 5.60 + 0.834 5.99 + 0.765 6.33 + 0.464 6.33 + 0.646 6.26 + 0.546
15 6.04 + 1.219 6.20 + 0.599 6.93 + 0.923 7.02 + 0.901 7.19 + 0.639
16 6.57 + 0.949 6.39 + 0.809 6.74 + 0.973 6.89 + 0.730 7.35 + 0.806
18 4.95 +1.471 5.29 + 0.947 591+ 0.717 5.58 + 0.350 5.89 + 0.561
20 5.45 + 1.339 5.77 +1.372 5.60 + 0.730 5.35 + 0.732 5.58 + 0.435
22 514 +0.967 | 575+00926 | 554+0.871 | 588+0812 | 564 +1.076
24 4.44 + 0.941 4.36 + 0.850 4.53 + 0.781 4.90 + 0.438 4.79 + 0.433
26 4.81 + 1.049 4.99 + 0.691 5.04 + 0.439 4.97 + 0.749 5.36 + 0.548
28 536 +0.689 | 517 +0.823 | 540+ 0.798 | 578 +0.823 | 6.05 + 0.630
30 4.75 + 0.898 4.75 +1.119 5.33 + 0.632 5.43 + 0.610 5.71 + 0473
32 5.70 + 0.570 5.28 + 0.840 6.06 + 0.531 5.73 + 0.644 6.00 + 0.667
34 5.60 + 1.356 5.64 + 1.130 6.40 + 0.513 6.07 + 0.740 6.50 + 0.778
36 5.98 + 0.945 5.98 + 1.061 6.40 + 0.565 6.51 + 0.629 6.43 + 0.725
38 5.00 + 1.084 4.88 + 1.047 5.32 + 0.597 5.60 + 0.474 5.55 + 0.552
40 558 + 1.284 | 560+ 1.127 | 627+ 0.689 | 6.25+0.600 | 6.38 + 0.587
42 500+ 1557 | 528+0.860 | 518+1.391 | 6.13+1.072 | 5.89 +0.776
44 548 + 1519 | 550+ 1.546 | 6.34 +0.985 | 6.25+ 0.689 | 6.63 + 0.542
46 516+ 1.473 | 518+1.163 | 587 +0.823 | 582+ 0.832 | 6.07 + 0.658
50 5.41 + 1.595 5.49 + 1.240 6.06 + 0.810 6.01 + 0.661 6.18 + 0.909

IZYULLIN
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WS Twnsusans i 4 °C

(T1) T T2 T3 T4 T5
57 550+ 1.445 | 510 +1.343 | 565+ 0.714 | 584 +0.747 | 534 +1.208
64 524+ 1375 | 523+1415 | 6.09 + 0.784 | 587 + 1.009 | 6.27 + 0.657
71 553+1.490 | 542 +1596 | 6.05+0.780 | 6.05+0.768 | 6.5+ 0.654
78 470 +1.493 | 447 +1513 | 4.86+0.593 | 552+0.714 | 5.86 + 0.806
85 7.09 + 1.400 | 7.24+1.343 | 7.68 +0.701 | 8.09 + 0.611 8.03 + 0.497
92 532+ 1637 | 564+ 1556 | 5.96+0.844 | 6.12+1.065 | 6.14 + 0.602
99 507 + 1535 | 526+ 1.643 | 6.20 + 0.865 | 6.51+0.944 | 6.32 + 0.864
106 552+ 1945 | 525+ 1539 | 6.37+0.822 | 6.15+0.690 | 6.54 +0.971
113 457 +1582 | 467 +1.709 | 587 +0.987 | 531+0.706 | 6.06 + 0.854
120 461+1612 | 451+1641 | 517+ 0627 | 508+0805 | 524+ 0556
127 460 + 1644 | 450+ 1545 | 517 +0978 | 550 +0.710 | 5.66 + 0.538
134 484+1893 | 496+1728 | 578+ 0502 | 578+ 0859 | 5.65+1.100
141 485+1.994 | 4.76 +1.589 | 577 +0.562 | 5.70 + 0.791 5.95 + 0.591
148 5.03 + 1.908 4.92 +1.417 5.89 + 0.759 5.66 + 0.855 5.83 + 0.519
155 500 + 1.723 | 4.96+1.620 | 582 +00901 | 564 +0.825 | 551+ 1.012
Aafe + SE | 5.315+0.578 | 5.338 + 0.611 | 5.821 + 0.606 | 5.848 + 0.615 | 5.952 + 0.645

vanewme: T1 winofls  nsswdsi 4 MTUNAFANTUUFS

T2 WNWD9 n33839N 2 MTUSWAIRAN 1SIUES

T3 WNWD9 n333357 3 maweumla

T4 BNIBD9 n33N3TN 4 AU LREDN

= add 'Y A A
T5 RULDN nITNITN 5 ﬂ’]“}jusz’Jlﬁm“UU’J
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naunda waksunwinawldiuauga

3N 3 Wisuineuduade (+ $.0) anuLunia-ane (pH) va3RLIne (1Hadenelnd + hauan

wWaan 5%) Miuinlunmauzdnig Ngaunni 4 sseoadus

IzuTLIAN anaidunia-an9 (pH) waaﬁusﬁoqmﬁmﬁu%’nm
nusnsn Twnsusans i 4 °C
(W) T T2 T3 T4 T5
0 3.36 + 0.077 | 3.36+0.077 | 3.36+0.077 | 3.36+0.077 | 3.36 + 0.077
1 3.53 + 0.008 | 3.54+0.008 | 3.54+0.010 | 3.54+0.008 | 3.53 +0.008
2 3.52 + 0.012 3.52 + 0.008 3.52 + 0.007 3.53 + 0.005 3.53 + 0.005
3 3.55 + 0.010 3.55 + 0.007 3.55 + 0.008 3.55 + 0.007 3.55 + 0.007
4 3.53 + 0.008 3.52 + 0.007 3.52 + 0.008 3.53 + 0.008 3.52 + 0.011
5 3.52+0.022 | 3.52+0.023 | 3.52+0.021 | 3.52+0.021 3.53 + 0.024
6 3.51+0.010 | 3.51+0.004 | 3.50+0.005 | 3.50+0.006 | 3.50 + 0.006
7 3.51+0.008 | 3.51+0.004 | 3.51+0.006 | 3.50+0.005 | 3.51+0.005
8 3.54 +0.009 | 3.54+0.010 | 3.54+0.012 | 3.54 +0.010 | 3.53 +0.008
9 3.50 + 0.012 | 3.50 +0.011 | 3.50+0.011 | 3.50+0.011 | 3.50 + 0.008
10 3.52 +0.007 | 3.51+0.014 | 3.50+0.008 | 3.50+0.012 | 3.50 + 0.007
11 3.52 + 0.006 3.52 + 0.010 3.51 + 0.012 3.51 + 0.011 3.51 + 0.008
12 3.53 + 0.010 3.53 + 0.008 3.53 + 0.010 3.52 + 0.008 3.52 + 0.008
13 3.53 + 0.011 3.53+0012 | 353+0.012 | 3.52+0.007 | 3.52+0.007
14 3.53+0012 | 353+0.013 | 3.53+0.013 | 3.53+0.012 | 3.53 +0.010
15 3.52+0.010 | 3.52+0.010 | 3.52+0.010 | 3.52+0.009 | 3.52+ 0.009
16 3.52+0.010 | 3.52+0.012 | 3.52+0.015 | 3.52+0.015 | 3.51+0.012
18 3.52 + 0.011 3.52 + 0.011 3.52 + 0.011 3.52 + 0.011 3.52 + 0.010
20 3.51 +0.005 | 3.51+0.012 | 3.51+0.011 | 3.51+0.013 | 3.51+0.014
22 3.49 + 0.012 3.50 + 0.012 3.50 + 0.010 3.49 + 0.007 3.49 + 0.015
24 3.53 + 0.010 3.53 + 0.010 3.52 + 0.008 3.52 + 0.011 3.52 + 0.008
26 3.49 + 0.008 3.50 + 0.008 3.49 + 0.012 3.49 + 0.011 3.49 + 0.012
28 3.50 + 0.008 | 3.50 + 0.012 | 3.50 +0.012 | 3.50 + 0.011 3.50 + 0.010
30 3.52+0.010 | 3.52+0.007 | 3.52+0.008 | 3.52+0.012 | 3.52 +0.015
32 3.52+0015 | 3.53+0.014 | 3.53+0.017 | 3.52+0.010 | 3.52 +0.010
34 3.51+0.008 | 3.52+0.010 | 3.51+0.009 | 3.51+0.011 | 3.51+0.007
36 3.51+ 0.007 | 3.51+0.012 | 351+0.011 | 3.51+0.011 | 3.51+0.010
38 3.51 + 0.012 3.51 + 0.011 3.51 + 0.008 3.51 + 0.012 3.51 + 0.008
40 3.53 +0.009 | 3.53+0.006 | 3.53+0.009 | 3.53+0.010 | 3.53 +0.007
42 3.52 + 0.011 3.52+0.014 | 352+0.011 | 3.52+0.011 3.52 + 0.015
44 3.53 + 0.007 3.54 + 0.008 3.54 + 0.008 3.53 + 0.008 3.54 + 0.008
46 3.53+0.010 | 3.53+0.013 | 3.52+0.008 | 3.52+0.012 | 3.52 +0.012
50 353 +0.010 | 3.52+0.005 | 3.52+0.010 | 3.52+ 0.008 | 3.52+ 0.007
57 3.53+0.011 | 3.53+0.008 | 3.53+0.012 | 3.53+0.015 | 3.53+0.010
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JzEzIAN anadunia-an9 (pH) waoﬁawﬁaqmﬁmﬁu%’nm
nuSnsn Twnsusans 9i 4 °C
(M) T T2 T3 T4 T5
64 352+0012 | 352+0012 | 352+0013 | 352+0012 | 3.52+0.007
71 352+0012 | 352+0012 | 352+0015 | 352+0015 | 3.51+0.014
78 351+0014 | 352+0015 | 351+0012 | 351+0012 | 3.51+0.011
85 352+0011 | 352+0014 | 352+0017 | 352+0017 | 3.52+0.015
92 3.53 + 0.008 3.53 + 0.011 3.53 + 0.010 3.53 + 0.012 3.53 + 0.015
99 3.51 + 0.015 3.51 + 0.017 3.51 + 0.017 3.51 + 0.012 3.50 + 0.014
106 3.53 + 0.010 3.53 + 0.015 3.53 + 0.015 3.53 + 0.011 3.53 + 0.008
113 3.53 + 0.015 3.53 + 0.017 3.52 + 0.015 3.53 + 0.015 3.52 + 0.014
120 353+0.012 | 353+0017 | 353+0012 | 353+0.015 | 3.53 +0.012
127 351+0017 | 352+0017 | 352+0019 | 351+0015 | 3.51+0.015
134 354 +0.018 | 355+0015 | 3.55+0015 | 3.54+0017 | 3.54 +0.018
141 354 +0012 | 355+0010 | 3.55+0.014 | 3.54+0013 | 3.55+0.015
148 353+0.015 | 352+0022 | 352+0017 | 353+0015 | 3.53+0.014
155 3.52 + 0.019 3.52 + 0.020 3.52 + 0.012 3.52 + 0.014 3.52 + 0.020
Auady +
SE 3.518 + 0.026 | 3.519 +0.027 | 3.517 + 0.027 | 3.517 + 0.027 | 3.515 + 0.027
waname:  T1 wanpie n3wwAth 1 AMTUSNANFANALLES
T2  waeiis nawdtn 2 MInENAEAN LU TIUE
T3  waneiis  nIwAth 3 mauzuiala
T4  wanedls  nIwAth 4 maunzuialadn
T5  wwefls  nawdidi s maunzuialad@don
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a9 4 Wlsufisuduade (+ S.D) Usinmaasudenazansld (Total soluble solid, TSS; °Brix) Uad

#aliga (Hedagaund + hauanilfan 5%) Muinmlunsuzesg Ngunni 4 aam

U

CTRLTER
I2UZLIR TSS (°Brix) waaﬁ'aLsa‘i'a@mLfial,ﬁu%'nwflun'l%uwi'la 9 A 4°c
WMuShE () T T2 T3 T4 T5
0 17.76 + 0.294 | 17.76 + 0.294 | 17.76 + 0.294 | 17.76 + 0.294 | 17.76 + 0.294
1 17.80 + 0.219 | 17.92 + 0.204 | 18.00 + 0.219 | 18.08 + 0.160 | 18.08 + 0.098
2 17.72 + 0.160 | 17.64 + 0.080 | 17.80 + 0.179 | 17.76 + 0.150 | 17.76 + 0.150
3 17.64 + 0.080 | 17.60 + 0.000 | 17.72+0.160 | 17.84 + 0.080 | 17.84 + 0.080
4 17.64 + 0.196 | 17.68 + 0.160 | 17.76 + 0.233 | 17.72 + 0.160 | 17.80 + 0.126
5 17.68 + 0.160 | 17.72+0.160 | 17.76 + 0.196 | 17.76 + 0.150 | 17.64 + 0.080
6 17.60 + 0.000 | 17.60 + 0.000 | 17.72 +0.160 | 17.72 + 0.160 | 17.72 + 0.160
7 17.72 + 0.240 | 17.52 + 0.098 | 17.52 + 0.098 | 18.00 + 0.000 | 18.00 + 0.000
8 17.76 + 0.150 | 17.60 + 0.000 | 17.72 +0.160 | 17.84 + 0.150 | 17.80 + 0.179
9 17.60 + 0.000 | 17.68 + 0.098 | 17.80 + 0.179 | 17.72 + 0.160 | 17.72 + 0.160
10 17.56 + 0.080 | 17.64 + 0.196 | 17.60 + 0.000 | 17.60 + 0.000 | 17.60 + 0.126
11 17.60 + 0.126 | 17.60 + 0.000 | 17.68 + 0.098 | 17.52 + 0.098 | 17.56 + 0.150
12 17.76 + 0.150 | 17.68 + 0.098 | 17.80 + 0.126 | 17.72 + 0.160 | 17.68 + 0.160
13 17.72 + 0.204 | 17.64 + 0.080 | 17.64 + 0.196 | 17.60 + 126 | 17.68 + 0.204
14 17.88 + 0.098 | 17.76 + 0.150 | 17.60 + 0.000 | 17.64 + 0.150 | 17.72 + 0.240
15 17.68 + 0.160 | 17.68 + 0.098 | 17.72 + 0.160 | 17.64 + 0.080 | 17.72 + 0.160
16 17.80 + 0.179 | 17.88 + 0.098 | 17.80 + 0.179 | 17.72 + 0.160 | 17.80 + 0.179
18 17.64 + 0.080 | 17.60 + 0.000 | 17.76 + 0.196 | 17.72 + .0160 | 17.76 + 0.196
20 17.60 + 0.126 | 17.60 + 0.000 | 17.80 + 0.126 | 17.64 + 0.080 | 17.64 + 0.080
22 17.64 + 0.265 | 17.64 + 0.080 | 17.80 + 0.179 | 17.72 + 0.204 | 17.64 + 0.080
24 17.72 + 0.160 | 17.52 + 0.160 | 17.72 + 0.160 | 17.60 + 0.000 | 17.72 + 0.160
26 17.64 + 0.196 | 17.72 + 0.160 | 17.64 + 0.080 | 17.76 + 0.150 | 17.72 + .0160
28 17.84 + 0.150 | 17.68 + 0.098 | 17.68 + 0.160 | 17.60 + 0.000 | 17.80 + 0.179
30 17.80 + 0.126 | 17.76 + 0.150 | 17.92 + 0.098 | 17.92 + 0.098 | 18.00 + 0.000
32 17.68 + 0.204 | 17.68 + 0.098 | 17.88 + 0.160 | 17.68 + 0.098 | 17.80 + 0.179
34 17.72 + 0.160 | 17.56 + 0.150 | 17.68 + 0.098 | 17.72 + 0.240 | 17.68 + 0.098
36 17.76 + 0.150 | 17.60 + 0.000 | 17.80 + 0.179 | 17.80 + 0.179 | 17.64 + 0.196
38 17.76 + 0.150 | 17.80 + 0.179 | 17.88 + 0.160 | 17.88 + 0.160 | 17.84 + 0.150
40 17.76 + 0.150 | 17.72 + 0.160 | 17.80 + 0.179 | 17.68 + 0.204 | 17.80 + 0.179
42 17.88 + 0.098 | 17.72+ 0.098 | 17.88 + 0.098 | 17.88 + 0.098 | 17.85 + 0.080
44 17.84 + 0.080 | 17.88 + 0.098 | 17.96 + 0.080 | 17.92 + 0.098 | 17.92 + 0.098
46 17.88 + 0.098 | 17.76 + 0.150 | 17.84 + 0.233 | 17.88 + 0.160 | 17.88 + 0.098
50 17.84 + 0.150 | 17.68 + 0.160 | 17.84 +0.196 | 17.80 + 0.179 | 17.72 + 0.160
57 17.88 + 0.160 | 17.84 + 0.150 | 17.72+0.160 | 17.76 + 0.150 | 17.84 + 0.080
64 17.92 + 0.098 | 17.88 + 0.098 | 17.88 + 0.160 | 17.88 + 0.098 | 17.88 + 0.098
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naunda waksunwinawldiuauga

cgeaN

. a a 4 ® o 1 {
TSS (°Brix) maamLsmqﬂLﬁammnuﬂunwmma 9n4cc

WMuShE () T T2 T3 T4 T5
71 17.80 + 0.126 | 17.88 + 0.160 | 17.88 + 0.160 | 17.88 + 0.160 | 17.92 + 0.098
78 17.96 + 0.080 | 17.96 + 0.080 | 17.96 + 0.080 | 17.96 + 0.080 | 17.96 + 0.080
85 17.96 + 0.080 | 17.96 + 0.080 | 17.92 + 0.160 | 18.00 + 0.000 | 17.96 + 0.080
92 18.00 + 0.000 | 18.00 + 0.000 | 17.96 + 0.080 | 17.96 + 0.080 | 18.00 + 0.000
99 17.96 + 0.080 | 17.96 + 0.080 | 17.88 + 0.160 | 17.92 + 0.160 | 17.92 + 0.098
106 17.96 + 0.080 | 17.96 + 0.080 | 17.96 + 0.080 | 17.96 + 0.080 | 17.96 + 0.080
113 17.96 + 0.080 | 17.96 + 0.080 | 17.88 + 0.160 | 17.92 + 0.098 | 17.88 + 0.160
120 17.92 + 0.160 | 18.00 + 0.000 | 17.96 + 0.080 | 17.92 + 0.160 | 18.00 + 0.000
127 17.92 + 0.160 | 17.88 + 0.098 | 17.88 + 0.160 | 17.88 + 0.160 | 17.96 + 0.080
134 17.96 + 0.080 | 18.00 + 0.000 | 18.00 + 0.000 | 18.00 + 0.000 | 18.00 + 0.000
141 17.96 + 0.080 | 17.88 + 0.160 | 17.92 +0.098 | 17.96 + .080 | 17.96 + 0.080
148 18.00 + 0.000 | 17.96 + 0.080 | 18.00 + 0.000 | 18.00 + 0.000 | 18.00 + 0.000
155 18.00 + 0.000 | 17.92 + 0.098 | 17.96 + 0.080 | 17.96 + 0.080 | 18.00 + .000
AuRsY +
SE 17.793 + 0.131 | 17.762 + 0.146 | 17.813 + 0.119 | 17.808 + 0.137 | 17.824 + 0.132
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v o
o o

59 5 maddsuudasvesdady (+ S.D) L‘iJaﬁ‘nuﬁmﬂwﬁumadﬂoq@mﬁw'ﬁmmmﬂummﬂﬁaﬂ
NIINATE 9 mamw:na%ﬁu%’nmluqqag&ﬁwﬂaﬁﬁqm%nﬂ“ﬁ'aa (guiiduNTaIw
UNYI NINYIAY 2550)

SLULIAN ANABY (%) 11aa:ﬁaqmm‘ﬁwﬁmmmf’né’;"ummﬂﬁannsw%%@ha 9
usne a‘]’oqﬂmﬁwﬁmmn NIAANIY + NIAANIY + NIAANIY +
() Vinewanulaan | sealawdndasw 5% | soalawGndaswn 10% | naalawGnda3uw 20%
0 8.32 + 0.029 5.24 + 0.212 4.65 + 0.067 4.64 + 0.070
6 8.12 + 0.257 5.50 + 0.014 4.98 + 0.041 4.73 + 0.163
14 8.30 + 0.012 5.36 + 0.053 4.86 + 0.024 4.95 + 0.033
20 8.39 + 0.217 5.39 + 0.078 4.79 + 0.045 4.73 + 0.149
26 8.08 + 0.244 5.33 + 0.019 4.84 + 0.100 491 +0.024
33 8.18 + 0.207 5.42 + 0.045 4.78 + 0.085 4.96 + 0.170
40 8.00 + 0.037 5.43 + 0.045 4.92 + 0.090 5.02 + 0.170
47 8.07 + 0.205 5.31 + 0.070 477 + 0.057 4.73 + 0.076
54 8.07 + 0.151 5.30 + 0.090 4.63 + 0.224 4.65 + 0.088
61 7.99 + 0.064 5.33 + 0.069 4.89 + 0.037 4.76 + 0.067
68 8.07 + 0.042 5.32 + 0.074 4.80 + 0.037 4.81 + 0.082
75 8.21 + 0.068 5.42 + 0.053 4.85 + 0.036 4.67 + 0.149
82 8.06 + 0.075 5.32 + 0.019 4.84 + 0.017 4.69 + 0.040
89 8.17 + 0.085 5.37 + 0.066 4.80 + 0.042 4.67 + 0.100
96 8.12 + 0.094 5.39 + 0.021 4.84 + 0.050 4.65 + 0.056
103 8.12 + 0.076 5.40 + 0.031 4.90 + 0.000 4.74 + 0.083
110 8.30 + 0.070 5.43 + 0.005 4.83 + 0.057 4.80 + 0.026
117 8.39 + 0.042 5.35 + 0.028 4.75 + 0.017 4.66 + 0.102
124 8.08 + 0.070 5.47 + 0.059 4.92 + 0.014 4.89 + 0.045
131 8.18 + 0.090 5.55 + 0.039 4.92 + 0.019 4.79 + 0.087
138 8.00 + 0.172 5.52 + 0.014 4.86 + 0.074 4.78 + 0.107
145 8.07 + 0.204 5.58 + 0.017 4.94 + 0.019 4.72 + 0.070
152 8.07 + 0.252 5.50 + 0.102 4.91 + 0.041 4.74 + 0.066
159 7.99 + 0.033 5.49 + 0.021 4.94 + 0.054 4.74 + 0.033
166 8.07 + 0.209 5.63 + 0.000 4.93 + 0.033 4.77 + 0.069
173 8.21 + 0.183 5.43 + 0.073 4.94 + 0.036 4.80 + 0.029
180 8.06 + 0.119 5.58 + 0.070 4.78 + 0.051 4.76 + 0.029
187 8.17 + 0.120 5.53 + 0.088 4.87 + 0.095 4.87 +0.289
194 8.12 + 0.195 5.58 + 0.057 4.93 + 0.014 4.68 + 0.069
201 8.10 + 0.133 5.47 + 0.041 4.87 + 0.051 4.63 + 0.068
208 8.18 + 0.118 5.54 + 0.029 5.02 + 0.029 4.86 + 0.095
215 8.28 + 0.058 5.58 + 0.017 4.99 + 0.073 4.73 + 0.067
222 8.47 + 0.028 5.48 + 0.065 4.97 + 0.079 4.79 + 0.038
229 8.60 + 0.105 5.55 + 0.049 5.00 + 0.087 5.01 + 0.323
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Szezan ANNTU (%) °1|aoﬁe@mmﬁnﬁmmnmf’uﬁ%mnuJﬁannssu%%@ho 9

usnm ﬁaqmmﬁwﬁmmn NIAAKIY + NIAAKIY + NIAAKIY +
() Vinewanulaan | sealawdndaswn 5% | soalawGndaswn 10% | naalawGnda3w 20%
236 8.64 + 0.063 5.62 + 0.042 4.92 + 0.087 5.17 + 0.164
243 8.60 + 0.042 5.64 + 0.171 4.86 + 0.086 4.74 + 0.080
250 8.57 + 0.051 5.65 + 0.068 4.91 + 0.041 4.87 + 0.066
257 8.64 + 0.105 5.57 + 0.033 4.97 + 0.082 4.79 + 0.156
264 8.45 + 0.082 5.58 + 0.019 4.98 + 0.029 5.00 + 0.215

ﬂ"‘llﬂﬁlﬂ + 8.223 + 0.031 5.466 + 0.018 4.876 + 0.014 4.792 + 0.020
S.E
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aIwn 6 Wipuineudais (+ S.0) aNudunIa-a9 (pH) va9iInaKINNEAINIARIINILGREN

a & o Aa A &l a v
L:uammﬂ‘mluq{lagmuwﬂasawqmwnﬂuwm

SLULLIAN AMALIWNIA-A9 (pH) maaﬁaqﬂNaﬁ'Nﬁmmmf"lﬁeummﬂﬁanmw%‘ﬁ'@ha 9
tusnsn ﬁ’oqﬂmﬁwﬁmmn NIAANIY + NIAANIY + NIAANIY +
() Wennnwden | wealawdndadns%s | aoalaGnsasn 10% | wealaidndadu 20%
0 4.04 4.09 413 4.18
2 4.06 4.10 4.15 4.25
4 4.06 4.10 4.15 4.24
6 4.07 412 4.18 4.30
8 4.08 411 4.14 4.22
10 4.10 4.10 4.15 4.23
12 4.08 4.10 413 4.15
14 4.09 4.10 413 4.20
16 4.11 4.10 4.14 4.23
18 4.11 4.11 4.10 417
20 4.10 4.11 4.14 4.22
22 4.11 4.11 4.14 4.22
24 412 4.11 4.14 4.22
26 4.10 4.09 413 4.21
33 4.10 4.09 4.10 4.19
40 413 412 413 4.20
47 4.15 4.10 4.16 4.16
54 4.11 4.11 413 4.21
61 413 412 4.14 4.22
68 4.15 4.14 4.16 4.25
75 413 413 4.14 4.21
82 4.13 412 4.14 4.22
89 4.15 4.14 4.15 4.22
96 4.14 4.14 4.15 4.23
103 4.14 4.12 4.15 4.23
110 4.14 4.14 4.15 4.24
117 4.12 4.12 413 4.23
124 412 412 4.15 4.24
131 4.11 411 4.14 4.20
138 4.11 4.11 4.14 4.24
145 4.10 4.10 412 4.18
152 4.11 4.10 413 4.21
159 4.08 4.11 413 4.19
166 4.10 412 4.14 4.19

v
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P ' 9 i a s & aa
aNNtdnnIn-ang (pH) waam@ﬂmﬁNammnmﬂummﬂﬁannﬁm%‘ma )

Szezan
usnm ﬁaqmmﬁwﬁmmn NIAAKIY + NIAAKIY + NIAAKIY +

() Vinewanulaan | sealawdndaswn 5% | soalawGndaswn 10% | naalawGnda3w 20%
173 4.08 4.12 413 4.23

180 4.07 412 4.14 4.21

187 4.06 411 413 4.23

194 4.08 4.09 4.15 4.20

201 4.06 4.09 4.16 4.21

208 4.09 4.12 4.21 4.24

215 4.13 4.15 4.20 4.21

222 412 4.11 4.16 4.23

229 410 4.10 4.14 4.21

236 410 4.09 4.14 4.22

243 412 411 4.15 4.22

250 4.15 417 4.22 4.24

257 417 4.20 4.23 4.26

264 4.16 417 4.20 4.23

Auady + | 4107 + 0.006 4.116 + 0.003 4.148 + 0.003 4.217 + 0.006
S.E
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d' = a ' A P o a a -7
AN 7 LIBunsuaALaRe (+ S.D) ANMURINITANIREAY (W) TQGMGQ@]NGVINN@]ﬂqﬂ%Wﬂ%QWﬂ

A a & o a A &l A v
waan LNBLﬂUSﬂHWl%QGB@NL%UNW@Uﬂ'ﬂ@im‘lﬂﬂuﬂﬂﬁ

92821287 mwmminmiazmymaoﬁoqﬂmﬁ'Nﬁmmnwfﬁﬁfummﬂﬁanm‘sﬁﬁﬁha 9
tusnsn ﬁ’oqﬂmﬁwﬁmmn NIAANIY + NIAANIY + NIAANIY +
() Wennnwden | wealawdndadns%s | aoalaGnsasn 10% | wealaidndadu 20%
0 8.73 + 1.190 8.33 + 0.246 9.24 + 0.094 4.78 + 1.797
6 10.40 + 2.610 9.09 + 2.292 7.32 + 0.173 3.19 + 0.999
14 11.59 + 1.051 9.49 + 1.234 9.55 + 1.938 4.50 + 0.022
20 13.20 + 0.130 10.96 + 0.375 8.07 + 2.251 4.48 + 0.065
26 13.27 + 0.230 12.55 + 0.970 10.45 + 0.515 4.24 + 1,539
33 11.57 + 0.980 11.22 + 0.185 7.65 + 1.410 4.97 + 1.706
40 14.11 + 0.062 13.00 + 0.388 10.67 + 0.613 5.39 + 0.139
47 11.37 + 0.175 10.15 + 0.057 7.21 + 0.074 5.30 + 0.198
54 14.20 + 0.073 8.31 + 0.075 6.16 + 0.134 5.38 + 0.033
61 14.21 + 0.140 11.36 + 0.029 9.72 + 1.240 4.62 + 0.540
68 12.60 + 0.551 10.70 + 0.305 8.61 + 0.937 4.45 + 0.389
75 11.50 + 1.232 11.34 + 0.170 9.13 + 0.585 4.21 + 0.045
82 11.32 + 0.834 11.22 + 1.601 10.59 + 2.426 7.25 + 0.095
89 12.15 + 0.758 11.35 + 0.716 8.95 + 0.606 5.89 + 0.589
96 13.28 + 0.047 10.54 + 0.390 9.29 + 0.203 6.03 + 0.839
103 11.60 + 0.391 10.45 + 0.428 7.63 + 0.380 5.44 + 0.066
110 14.42 + 1.859 9.63 + 0.374 7.89 +1.611 7.43 + 1.993
117 12.55 + 0.866 9.76 + 0.586 7.01 + 0.940 5.61 + 0.603
124 14.01 + 1.113 10.97 + 0.568 10.48 + 0.396 5.33 + 0.092
131 13.63 + 0.500 10.17 + 0.802 7.14 + 0.101 4.48 + 0.449
138 13.16 + 0.104 10.75 + 0.511 7.10 + 0.790 4.33 + 0.052
145 11.67 + 1.378 11.27 + 0.175 7.62 +0.428 4.02 + 0.403
152 13.11 + 0.039 10.08 + 1.793 7.22 + 0.118 5.81 + 0.575
159 13.28 + 4.816 14.00 + 1.105 7.37 + 1.521 5.62 + 1.227
166 13.85 + 2.920 10.72 + 2.749 6.99 + 0.883 5.72 + 1.222
173 11.15 + 0.837 10.49 + 0.470 8.42 + 0.428 5.10 + 0.474
180 15.66 + 1.122 13.20 + 2.302 9.28 + 0.613 4.33 + 0.613
187 14.04 + 1.130 13.87 + 3.274 9.25 + 0.144 5.01 + 0.544
194 13.53 + 1.978 13.20 + 3.629 10.20 + 0.645 8.36 + 2.713
201 11.69 + 0.416 10.61 + 0.352 9.94 + 0.580 5.02 + 0.394
208 11.61 + 0.314 12.14 + 0.521 13.06 + 1.667 6.95 + 0.834
215 13.89 + 0.570 9.73 + 0.522 7.21+0.125 4.41 + 0.473
222 12.68 + 0.935 11.14 + 0.655 6.91 + 2.092 6.03 + 0.464
229 10.91 + 0.505 10.14 + 2.236 11.62 + 3.044 4.57 + 0.387
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Szezan mwmmsnmsazmsmaoﬁaqﬂmﬁw5mmmf'lcézumm,ﬂﬁannsw%%@ha 9

usnm ﬁaqmmﬁwﬁmmn NIAAKIY + NIAAKIY + NIAAKIY +
() Vinewanulaan | sealawdndaswn 5% | soalawGndaswn 10% | naalawGnda3w 20%
236 18.88 + 0.613 15.27 + 3.304 12.53 +2.828 5.39 + 0.042
243 11.28 + 164 10.03 + 0.459 9.07 + 0.453 5.35 + 0.154
250 11.79 + 0.534 9.93 + 1.103 9.82 + 0.565 5.28 + 0.203
257 15.76 + 2.028 10.31 + 0.808 6.23 + 0.147 5.39 + 0.045
264 11.65 + 1.111 9.63 + 0.504 7.71 + 0.234 5.52 + 0.051

Auady + | 12.804 + 0.282 10.952 + 0.243 8.726 + 0.160 5.261 + 0.160
S.E

RDG4920033
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59 8 Wisuiflnueiads (+ S.D) USunmansduanyadass TEAC (umole Trolox/g) AnwLilu
N30-619 (pH) AT (%) WazAMURINNTAMTAzAY (W) maaﬁaq@mﬁwammnﬁmﬁ
e i (1:1 Tagsiwiin) LﬁaLﬁu%'ﬂmluqaagﬁﬁwﬂamﬁﬁqmﬂgﬁﬁm
U ma I wa RN - AMNFININ
LN - . anadn &
c o " a8z (TEAC (umole , AMNTW (%) nIazany
HUINBN (T0h) N30-A19 (pH) -
Trolox/g) (¥ Nn)
0 13.84 + 0.000 3.44 + 0.028 2.09 + 0.438 5.60 + 0.309
1 13.20 + 1.248 3.36 + 0.045 2.25 + 0.167 5.53 + 0.480
2 11.97 + 1.820 3.40 + 0.005 2.05 + 0.281 5.65 + 0.344
3 16.42 + 1.129 3.35 + 0.014 2.01 + 0.059 6.56 + 0.393
4 13.93 + 0.634 3.34 + 0.005 2.08 +0.123 7.02 + 0.361
5 12.86 + 0.726 3.33 + 0.005 2.33 + 0.145 6.10 + 0.454
6 14.71 + 0.186 3.94 + 0.009 1.61 + 0.078 9.04 + 0.423
7 14.64 + 0.744 3.36 + 0.017 2.18 + 0.287 6.00 + 0.480
8 12.97 + 0.543 3.37 + 0.008 211 + 0.208 6.32 + 0.065
9 1317 + 0.256 3.37 + 0.005 2.41 + 0.250 7.17 + 0.016
10 12.39 + 0.582 3.37 + 0.000 2.15 + 0.041 6.92 + 0.288
1 13.24 + 0.319 3.33 + 0.005 1.92 + 0.114 6.90 + 0.405
12 14.21 + 0.529 3.36 + 0.009 2.23 +0.404 6.93 + 0.298
13 13.03 + 0.169 3.36 + 0.012 1.96 + 0.043 5.41 + 1.382
14 13.20 + 0.222 3.38 + 0.008 1.86 + 0.295 5.58 + 0.436
15 - 3.38 + 0.005 235+ 0.147 6.38 + 0.043
17 14.75 + 0.337 3.97 + 0.005 1.99 + 0.204 6.03 + 0.497
19 14.51 + 0.365 3.98 + 0.008 210 + 0.102 6.03 + 0.503
21 15.38 + 0.295 4.10 + 0.005 1.89 + 0.221 7.15 + 0.160
23 12.64 + 0.132 3.98 + 0.005 1.69 + 0.029 5.66 + 0.335
25 13.60 + 0.174 3.98 + 0.009 1.70 + 0.060 6.56 + 0.404
27 14.45 + 0.117 3.99 + 0.005 1.65 + 0.133 7.06 + 0.568
29 12.05 + 0.490 4.16 + 0.022 1.97 + 0.042 5.76 + 0.422
31 10.45 + 0.323 4.09 + 0.017 2.09 + 0.103 5.60 + 0.307
33 12.24 + 0.200 419 + 0.012 1.83 + 0.183 9.00 + 0.450
35 11.73 + 0.468 418 + 0.014 1.68 + 0.059 6.02 + 1.259
37 12.28 + 0.414 3.98 + 0.005 1.90 + 0.257 6.28 + 0.061
39 12.45 + 0.410 3.98 + 0.008 2.22 + 0.306 5.87 + 0.850
41 11.91 + 0.697 4.16 + 0.000 1.95 + 0.083 5.73 + 0.354
43 12.01 + 0.408 3.96 + 0.000 1.96 + 0.259 4.22 + 0.056
45 12.22 + 0.366 3.18 + 0.043 213 + 0.429 6.21 + 0.045
49 12.81 + 0.652 4.22 + 0.000 1.71 + 0.083 7.12 + 1.297
56 14.32 + 0.138 4.08 + 0.014 1.86 + 0.047 5.40 + 0.780
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YSanmansauanya - ANMNFEININ
LN - N anadn &
€ o . 8892 (TEAC (umole , ANNB® (%) nsazany
LUINE (W) n3A-A19 (pH) 3
Trolox/g) (¥N)
63 14.69 + 0.343 3.95 + 0.008 1.86 + 0.094 6.63 + 0.647
70 14.53 + 0.419 4.04 + 0.000 2.03 + 0.236 6.21 + 0.473
77 15.08 + 0.382 4.04 + 0.109 1.78 +0.083 6.50 + 0.082
84 13.11 + 0.259 4.00 + 0.019 1.93 +0.082 5.88 + 0.565
91 14.48 + 0.648 4.05 + 0.000 1.84 + 0.272 7.54 + 0.356
98 12.32 + 0.144 4.05 + 0.000 2.28 + 0.225 5.03 + 0.398
105 15.54 + 0.357 4.06 + 0.000 2.21 +0.232 6.38 + 0.202
112 12.97 + 0.178 3.90 + 0.000 1.72 + 0.135 5.90 + 0.434
119 13.20 + 0.220 3.97 + 0.005 1.93 + 0.073 5.62 + 0.408
126 16.25 + 0.152 4.03 + 0.005 1.73 + 0.092 5.96 + 1.311
133 16.14 + 0.174 4.07 + 0.000 1.76 + 0.063 5.73 + 0.554
140 14.73 + 0.348 4.09 + 0.000 1.56 + 0.024 6.97 + 0.604
147 14.49 + 0.176 4.09 + 0.008 2.26 + 0.225 7.68 + 2.403
154 14.65 + 1.222 4.08 + 0.005 2.07 + 0.142 7.97 + 1.503
161 15.09 + 0.212 4.13 + 0.008 2.03 + 0.206 7.39 + 0.983
168 14.34 + 0.413 4.13 + 0.012 1.87 + 0.046 6.31 + 1.343
175 19.61 + 0.106 4.18 + 0.000 1.82 + 0.070 6.25 + 0.857
182 15.17 + 0.167 4.14 + 0.005 2.12 + 0.083 6.36 + 0.936
189 15.26 + 0.190 3.96 + 0.008 1.67 + 0.094 9.79 + 0.476
196 15.41 + 0.168 4.04 + 0.000 1.98 + 0.316 8.96 + 1.043
203 14.74 + 0.539 4.02 + 0.012 1.96 + 0.162 10.45 + 1.495
210 12.89 + 0.163 4.06 + 0.000 2.13 +0.210 7.22 + 0.076
217 14.29 + 0.117 4.00 + 0.000 2.38 + 0.323 7.20 + 0.445
224 15.42 + 0.419 3.90 + 0.000 2.35+0.176 6.78 + 0.393
231 15.73 + 0.402 4.05 + 0.005 1.94 + 0.172 6.87 + 1.711
238 15.27 + 0.427 4.01 + 0.005 1.89 + 0.140 9.63 + 0.358
245 15.85 + 0.118 3.99 + 0.000 1.88 + 0.253 6.51 + 0.380
AuRaY + S.E 13.980 + 1.541 3.861 + 0.316 1.982 + 0.210 6.642 + 1.187

A
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