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Abstract

Herbs are plants that contain important substances with various medicinal
properties. Recently, famers as agriculture sector cooperatives or farmer groups produce
assorted products from herbs e.g. dried herbs in forms of powder, tablets or capsules,
and herb tea. Different types of product require different types of packaging and storage
conditions. Improper packaging and storage may result in the reduction of active
ingredients or cause to contamination of mycotoxins which affects to consumers health.
This research aimed to determine the 1) types and contents of major active substances,
2) proper plant harvesting stage to reach high active substance contents, and 3) suitable
packaging and storage conditions to maintain major active substances and minimize
mycotoxin contamination in soursop (Annona muricata), turmeric (Curcuma longa L.),

and Pueraria (Pueraria mirifica). The results could be a recommendation for farmers or



entrepreneur to produce high quality products and conserve active substances with
safety for consumer. The experiments were conducted in 2016-2020 which consisted of 2
activities, namely Activity 1: Technology for preserving important substances in soursop
(3 experiments), and Activity 2 : Technology for Therapeutic Substances in Herbs (5
experiments) as follows: For Activity 1, high concentrations of chemical elements and
active substances in soursop were detected in fully growth stage leaves and ripe fruit.
For leaves processing, drying leaves at 50°C was a proper dehumidification that
maintained active substance content and prolonged shelf life for 12 months at room
temperature. However, the active substance content decreased with the increase of
shelf life. Stored soursop products in tea sachets and kept at 10 °C; could decelerate
changes of active chemical composition, maintain product _quality, .and minimize
contamination of aflatoxin Bl comparing to room temperature. storage condition. In
Activity2, curcuminoid was found as a major active substance in turmeric. Stored turmeric
powder and capsules in aluminum foil bags could prolong storage life to 12 months with
small deterioration of curcuminoid, essential -oils, and moisture contents. Level of
aflatoxin contamination did not exceed the standard. In Pueraria, it was found that there
were 2 groups of important substances viz. isoflavones and chromine. Recommended
harvesting times for high isoflavones and chromine contents were September and June,
respectively. Pueraria Mirifica powder kept in aluminium foil bags at either 10°C or room
temperature contained low moisture content and high isoflavones with slisht amount of

aflatoxin which could extend shelf life for 8 months.
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Abstract

The objective of the technology for preserving important phytochemicals in
soursop (Annona muricata L.) was to investigate the chemical composition, phytochemical
constituents and moisture content in various harvesting stages of leaf and fruit.

The chemical composition and phytochemical constituents in various stages of
leaf and fruit of Annona muricata L. were investigated. It was collected from two
locations; Agricultural Development and Research Center Pattalung and Agricultural
Development and Research Center Phetchaburi. The result showed that the mature
leaves of soursop had a higher amount of chemical composition and phytochemical
constituents (i.e. annonacin, phenolic compound and flavonoid) than the young leaves.
Meanwhile, a higher amount of chemical composition (protein, fat, ash, sugar) and
phytochemical constituents was found in ripe soursop fruit than the almost-ripe fruit.
Therefore, the chemical composition and‘phytochemical constituents of mature leaves
and ripe fruits of Annona muricata L. could be utilized as bioactive ingredients in
consumable products. The method. of ‘moisture reduction and the proper storage
condition to maintain chemical composition and phytochemical constituents in soursop
leaves were studied. The soursop leaf was collected from Agricultural Development and
Research Center Pattalung during dry and rainy seasons. The dry season harvested leaf
was dried at 50,70 and 90°C whilst the rainy season harvested leaf was dried at 50 and
70 °C by hot air oven. It was stored for 12 months in the plastic packaging at ambient
temperature. Drying at 50°C by hot air oven for 13 hours was the optimal condition to
prolong the chemical composition and phytochemical constituents in the dry season
harvested soursop leaf but it tended to decrease. For the rainy season harvested leaf,
the moisture content tended to increase but the chemical composition and
phytochemical slightly declined during 12 months storage for both drying temperatures.
The change of chemical composition, phytochemical constituents and the aflatoxin B1
content in soursop leaves were determined. The results revealed that 10°C storage
condition gave a minor change in chemical composition and phytochemical constituents

as compared to the ambient temperature storage. Even though, moisture contents in
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both storage conditions tended to increase throughout 12 months. The cold temperature
storage at 10°C conditions might retard the aflatoxin B1 production in soursop-leaf tea.
The aflatoxin B1 contamination was found in the samples stored at 10°C and ambient
temperature after 12 months which were 12.80 and 13.48 ppb, respectively. The results
suggested that the optimal storage to prolong the shelf-life of soursop-leaf tea and

maintain the chemical properties for 12 months was the 10°C storage condition.
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AUARUARNI9ENDY (brain dysfunction) WagzA1gnaendonundLde@ (atherosclerosis)
(Okwu, 2004)
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glycosides azilnasionauiionala nisuslaalunisewmalusuuuuging ve e1iuves nafn
Y v o A v og T \ s = ) VY a 44' a av

meivinazaneduililain wu Leanesed enalinalunissnwiliauziialaass Weswnilanuide
nan1sAnwrlunasannass wagludninnass nud1asd1AyAoa1IN{L annonaceous
acetogenins KaZA1INAULOAAIADY WAAITNGUAINA1IE1TUUsENWTUUS IR InRnseLdy
a1 xneliniivdeLlotloauss inliiAine1n1swisAudu (atypical parkinsonism) Lagiin
lanelame deniadetagtudliiveyansfnuseaunisfinuluau (clinical trial) dulvgae
Juanuideluseiunasannaes wuin ansdrdginaialaainlumediviazaieflaifits (hexane,
chloroform) wsedidatieufiaUiunans (ethanol, methanol, butanol) Sgvsdudusaduziiamany
yinluniaennnaog Fed15MatdufAe ﬁﬁmjm annonaceous acetogenins, alkaloids,
styryllactones 1ng Champy et al. (2005) 1avinn153tas1¥9ans annonacin daluarsnnule
uInfigaluasngu annonaceous acetogenins Ussunas 70 wasidud Tulu laeawuin ans
annonacin aggnarineenulusukuur1ve waztsuladeeninilona Ussuias 100 w1 uazns
#1815 annonacin gnafngenuilasigunfeu e narsiiigavasudini (Ussuia 64 aeen
walled) Gavamukulya et al. (2014) wu3n ansadnaintuniewnanieul (Quugiives) Ll

Lo & a a 3 2 o a . . . ¥ Y
gMsduginsiasayiulavasaanueisediuriia Ehrlich Ascites Carcinoma Tunnaududusun

250, 500, 750, 1000 waz 1250 lilasnsi/fiadans) urarsatnuoanesesiignisudsld Tnesia
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ICso = 335.85 lulasnsu/iadans awsaﬁmfﬂﬁqw%‘ﬁma%a53%151’%'5'13’1535’@LLaaﬂaaaé il
A1 ICso = 0.9077 fiadn3u/dadans druansarausanesedilan 2.0456 fadndu/fadans dengu
an 3‘17{ wula by ﬁ’jﬂ d@pgdnsaname alkaloids, flavonoid, coumarin, phenols Lag saponins
nsuAngImaRinILINg (2557) wud ansafniianlunEsumalinadesadusiei nediua
gwaduzdiuly Tnsamzihduanluwis druihdunnluaniinawuiioafuusifivsomadsu

[ o A

Unfinay wendnlinuidududnuuuinidnwluaisaiaweanegeduaslunseund wuii

arsusgnaumaaidiulnginvluansadaueansgadainly fe @a15ndu annonaceous

o

v

acetogenins LLazmiﬂzjaJ isoquinoline alkaloids %é\‘lmimj'u annonaceous acetogenins fiai
Taarndruluiiuainnin 30 ¥8ie WU annonacin (}Wuansudn nulduinnin 70 wWosidud),
annonacin-10-one, annonacin A, annomutacin isoannonacin, iscannonain-10-one,
annomuricin C, annopentocins A-C, annocatacin A IL@ ¢ B, Bullatacin, goniothalamicin,
gigantetrocin, gigantetronenin, muricoreacin, murihexocin A-C; muricatetrocins A k8¢ B,
muricatocins A-C, annohexocin, annomuricins A Wag B @3u#1sng4 isoquinoline alkaloids i
wulawn reticuline, coclaurine, coreximine, atherosperminine, stepharine, anomurine WLag
anomuricin e?famimdwﬁ?mﬁumsﬁﬁqwéé’ué’?qwaémﬁﬂﬁy’ﬂwaammaaa uazdninaaes
MnMsAnsgrEmundsingierdesiuluySouma wuin TunBsumaignisiu
8N Tnansarinui LLaszmuaafﬂm‘lwméfw;SaumﬂgﬂﬁmmmaauﬁuL%@Lwﬂﬁﬁsmma
w¥ila LU Staphylococcus aureus ATC29213, Escherichia coli ATCC8739, Proteus vulgaris
ATCC13315, Streptococus pyogenes ATCC8668, Bacillus subtilis ATCC12432, Salmonella
typhimurium ATCC23564°Wa8¢ Enterobacter aerogenes NCIM No.2340 §ﬂ‘1713ﬂ Fanuln L%a
wuafieunsuuiniidaaulrednsadiaih weswmueannlundeumea fe 8. subtalis uay S.
aureus Tuvaiauuaiiag K. pneumonia was P. vulgaris ﬁmmvbﬁqmmﬂL%@Lwﬂﬁﬁmmm
avu Tun1snnasslaeds Kirby-Bauer disk diffusion wagis agar cup diffusion AN ANYIET
Tomauin WresduySeumeaiauanansolunsiudenarssin Judeiransatunin
TsafiAnanidauuaiisels wu lsadensniau Tsassuumaduems Tsadndoniaiulaany
sufdlsafmilsunseiade uenaniluniFeumadsdgnidunssnay uazernisan taevi
nsnaaedludnivaasifieds paw edema nuin asadaevueasinlunsumnatonslung
fudrornisdarhunmdinnnssdumsdniaudieans carrageenan wuth ansatnuuIa 200 uaz
400 fiadnsusaflansy awnsaana1n1sgusinuinasyls 29.33 way 37.33 Wesidud
pudiy savisluySeumnadsdigrilunisanseiuiiana lnevinisneasdudninaaes &
nsAnwilaeldarsataumiueavesluniFouna nenszdulidninanesiinnzszduinialy

dongs wianszduianzlulsaiuvmuainanuRednfivesiuseu antwiinisleuansarn
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(% (%
[y o v o

Tivyiduszoriaan 14 Yu nuhilssduihmaludenanas Snvedlifinatnafesanarsadai
(UWLNF LLazAtly, 2558)

MnaAdetrsiuagnui nifsumaduiiviivsslond Tassmaalunensunng wad
dnamlunisroseaimuniundnsusioun Wenmsuilnald Snvisdemudn Ussmelnedinisugn
FunFeumadunaiuy wigndalaududnnunnfieUgniiveiinduiiannsaaiiesels us
Tuted 2557 nssuadinieafuauieslunisudlaaly uassanSeumaiuannty dadefui
annsadnwilsauzdald udegslsinudeyaiieatiuaisddey uaresdusznaumanifiifluly

(% =< o

a d' v a o [ 4 =2 a v a a v &
LASNAVILIYULNA VI‘IJQﬂI‘L!UﬁSWIﬂIV]?J?N@JQ’]ﬂ@ A9UAMUINUUADIANYIIVYLNULAN AUUITU

a o

naaesll I1n1sAnwrssAUsenaunell wavUsuiaalsdifgewmssumaluly wazwna
NISHUWA PINUNEUININTEWNA 2 Wnas Ao Audideuasinuin1sinunsings uag Audide
wazimuINIsnERsnYsys Weoduusslevinainunsns Yszeivu waghuilan Tiaiunsai

U a

Toyaltiluineds vieldusslemiludmunmsunndaolla
2idguIDNsIY

nanssun 1 walulagnisineransandgylunGeuma
n1sneaasi 1.1 Anw1aAusznaumaall wazUsnna1sdrAyvawsaume

wdegeluniseu fenglu 2 szeg fie Tuinaaia (uiliunwazeauiuly) waslugeu

1= fa o

wagdregananisouma lnouuiteawaidu 2 szoy Ao nagn uasnaun Jufvainaudidewas
WALINITNYATHANGY JIUTATNRL waZAUIIBUaTHAILINSINYATINYTUT JmTaunysys Liela

feg1eudd Fahuvihmavazeipmeu dilusasnanseunaiududusuiaan ilusuliui

14 )

MmelnIseuaNSauguvnd 50 semialea 0g1atioy 24 FLURUAIDLIUIN LAIUAFIBENS
Tiaziden wdiidaegnelu wasnanisewne lUmssinesrlsenaunandl laun Auay
Ay lasiu gale a1 a1slulamse dinna wagUsunuasddg lawn a1suauluuidu

asuseneuiiuea Wanliuess uag AusA (Tijjani et al., 2013)

a = ad E1 & @ a P
N1MABeN 1.2 Anw13snisananudurassezaansinuiniviwanzaalulunEeuma
Washwa1saAY

MLNUNITNAABILUU CRD 371U 7 n55u35 4 91 leenssias Ao szeznainIsiAusne
lunSeunAuIL 0 2 4 6 8 10 uaz 12 oy
1. ihluniSsumaszeglumaaianniuniseunaoglszann 5 U audidouas
o o o o o H < Y v & 2 & o ~
WAILINSNEATING Ia1vhanuagetameuUsedn Waluliuie sulududu wamdsunu

audususululy mnduiilunseunaninuluigefounuduiu udnilvanusuannnudy
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Tiwde 10+2 Wesiud Iagldfousisauiou (hot air oven) gaumaill 3 s¥diu (50, 70 wag 90
osmeaiden) wavihieglunoumaiiivlurimgiu anaudulidu 1022 Weddud
Faogungfl 50 uaz 70 asmuwadea wiufinsseznailumsananutuiigumgiusassedt
ntuthiegslunFeumenualiianden wussglugmanaiin fegsar 20 ndu wdufu
Snwfiguviniivies 1unan 12 ey Taeyng 2 Weu gusegsunienyviosdusznaumani
wazUSinaensdfey Ao Aruty Wsiu Tusfu Weole 1 ansueuluundu arsuszneuiiuea uas
asnaliuees

v a

2. vmstuiindeyagunafissognamiiuinuuiunuasddy  wazesrusznounis

Y 9 Y

Al AATENTeYan1eEia warasuNanITMnaes

n1snaaail 1.3 nsuanndndaeivianlunisumakaznisinuine
TNUNUNTNARDIUY RCB 9113U 7 135035 4 91 taensswdd fessuziiainisiiuing

TunSoumALIY 02 4 6 8 10 hag 12 LAdU 1agyinn1snaadly 2 qquﬁmmmilﬁu%’ﬂm

q

a [

HAnAueivIanluyiTeuma Ao gun)ivies (252 seAuaMTea) Lazgunnil 10+2 831
\waLgYE

1

1. ilunSeuwmeasserlumaainandunsoune a1eussunn 5 U o qudifouay

Y

1%

fanmsinuasings idshanuazeiagasissun deluliuis sluduiu udmiina
artuudululy mnduianUiinamsdulvinge 1042 Woeddud laglddaudoaniou
(hot air oven) 9auu il 50 BeFLYALTYH

2. WluniSeumadiouirudnnualfaziden amainesdusznoumand (Anuty
TUsfu ladu WHele wauidn) Usuimaisdd (@1swouluudy aisuseneuiiuea wazans
slalaueed) wagtamsuulouresansfivannidosdes ELSA uasarauiufiwmdsundy
(LDs) ABuMSLAUSAEA

3/ psusnw WilunSsumansninUszana 2 n3u ussgastugarwdiUanidnatn
wazilUiAuSaulifgungiives (2542 ssmwalios) uazgungil 10+2 ssrwaldoa
LI 12 Wiou nﬂLﬁauejué’hasmﬁr;humumﬂuﬁw%’auﬁqmmﬁ 75 DIANTALTUA WAIUHS
TurangeussgeinTiesgiosdusznaumaed uasthansavaneydsumaiishunisuglu
$ou ungndluranaUSuuasddey warfansuudeuresmsfivannitiondaeis ELISA

4. yinnsduiindeyassAusenaumanil YSuuansdifgy waztanisduilouves

a & Y aa a ¢ v aa
ANTNWANLYDIINIYIT ELISA ’JLﬂ’i']%VTSUE];JUaVI'NﬁﬂG] LLﬁ%ﬁ?ﬂNﬁﬂ?iV]ﬂﬁaﬂ

NAN153ukazaNUsI8Na
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nanssuil 1 walulagnisshwansdrdglunteumea

a = s = a o w a
N1NAABIN 1.1 ANWIIAUIZNBUNINLAN LAz UINIUEITENALUVDINLIULNA

v 9

[y

a ¢ ¢ = a ° a =
NNTITILATIEVDIAUTENDUNINLAL LLﬁgﬂiﬂquﬁqiaqﬂﬁUb‘hﬂ,UV‘!LﬁEJ'lJL‘VIﬂ W@WEﬂ,‘U 2 I8y

o

< fa v [ o [ v o fa o

Ao Tumaain wazlugeu MAvIINAUIIRBLAETRUINITINYATINGY JmTniivas Lavaudide

a J

wagfnmanumsnesys Sordamesyd wuh Yinaenatuveslundsumamdsindiuns
au wavunaziden azeglutig 8.04 - 11.65 Wesidud mnfiansananlundeumeluszeyly
waan aznudn esddsznaumaall laud TUsiu ludu wdule wazidn asduSuauinninly
yn3eumaiiogluszarlugou a1t 2 wndsugn Taslumaandiivandaiaingeasiviun
TUsAu 18.83 Wesidud lusfu 3.17 Wesidud 1ele 18.25 Wesidusd 1 8.57Wesiiud uaz
aslulawnse 42.43 1Wesidusd wazliuSnaasdrdgylulunseume loun arsueuluundu 1.42
Wosidud asuseneuiluea 7.13 mg GAE/g uaswatliuses 3.49 me QUE/ ludiuveslu
maaafiAvan T iamesy3 aeduiuimenuty 11.65 wWesdud Wafu 15.21 Wesifus
lusiu 1.19 Wedidud 18ole 15.46 1Weosidud 11 7.23 WeSdud waz arsluleinsn 47.23
Woesidud wariiUsuaasdrdgluluyiSewna laun wenluuidu 0.21 Wesidud a1susznau

Wuoa 3.05 mg GAE/g uazwalauses 1.19 me QUE/gd@rulusauisaumea tiuaindania

A

fivige nuUinmedy 8.00 Wesidud Tsiiu 1447 Wesifus lusu 1.28 wWesidud el
13.71 Weasidua 11 4.61 Woesldus waz masiulewnsn 57.89 Wesiius waziiuSunaansdrdalu
TuniSeuwme laun a1susznauiluea 7.13 mg GAE/g wagnailiuess 3.49 mg QUE/g usiliiny
Usinaanswouluundu TulugeuniSeume uagludouySouma Advandmiamesys wu
Usunmaudu 10.23 wWesidud Tushu 11.85 Weodidus lutfu 0.85 1Wedidusd 1ole 11.23
Woesidua 101 5.28 Wedldud wazaisiulamsn 60.56 Wesidua warlivSumansdrdglulu
NSeuma loun a15Usenouiuea 1.71 mg GAE/g wazlailiussn 1.04 mg QUE/g waliny
USunaansuauluwndululugeuysewna

Taszvesalszneumand warUsuaaisdrfglunaniseumea Awusongvaanaidu 2

szey f0 Nagn wazNawn MnuanaudITenasiauinIsnunsivas Jminivas wazaudide

WAZIRIUINSINEATINYTYS Tinmesys nudesdusenaumaail wazuSunuasddalunagn

9 9

FOUNAIZIUSUIUNINATIMARAISHUNA WU HALANISEWNANNUINT I TRivaasdl

USunaAnudu 14,35 Wesidud Wiy 15.24 wWoesidud lasfu 1.24 Wesidud ele 8.45

I3 (3

Wosidud 161 6.45 Wesigud aslulawnse 54.25 Wesidus dmangnlag 1.34 Weosidud

€

Y

nglaa 1.38 Wosidus glasa 1.61 wWosldus wazuinaniaun 4.93 Wesidud uaslivsuia
ansdrdglulunSeume laun a1susenauiiuea 1.54 mgGAE/g Waliuses 0.45 mgQUE/g
LAZANI3A 4.25 me/100g UMUNWIAY drunawnySeuwmaAniuanNdminmysys aziivsuna

AMUTY 17.28 Wesidus Wiy 10.17 Woesdud lvsiu 0.65 Wesidus iely 6.78 wWedidud
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1 5.14 Wosidud anslulawnsm 59.98 wWosiius dhanavgnlna 1.23 Weddud nglaa 1.10
Wosidud glasa 1.65 wWedidusd uazihnadanun 398 Wesifud uasdivdinaasddyluly
seume lawn a1suseneuiluea 0.51 meGAE/g Wanlaueesn 0.09 mgQUE/s UagaAun3A 1.13
mg/100g drninuis ﬁaumaéaum’%smmﬁLﬁumﬂ%’mfi@]ﬁmqq drnuUSunmAuTy 10.78
Wosidud WeRu 11.23 wWesidud lusfu 1.02 Wesidud Bele 4.39 Wesidud 1d1 3.41

6 @ (3

Wosidud aslulawnsn 69.17 Wosifud drmangnlaa 1.03 Woedidus nglea 087 wWesidus
glasa 161 Wesidud uagtiaanoue 351 Wesiiud wasflvdumarsdidylunagou
seume lawn a1suseneuiluea 1.02 meGAE/g Wanlauees 0.21 mgQUE/s agAuI3A 2.73
mMg/100g thwiinudts uaznadeunsuma Miivaindmiamesyd faudu 15.29 wWesiius
WWsAu 9.36 Wosidud vy 051 Wesidud 1ole 3.62 Wesidud ¥ 3.95 Wesidud
adlulewnsm 67.27 Woddud dhanansnlng 1.00 wWosidud nglaa’ 0,87 wWedidud glasa
1.41 Wofdud wazthniavionun 3.28 Wesidus uariiviuuasddyluluyFouma 1iud
a15Usenauiiuea 0.42 mgGAE/g UaTANITA 2.73 mg/100g dvtruie usldnunlanlauessly

HABUYLIHUNA

a = aa & & o d' a =
N1sMAARN 1.2 AnyisnsananudukasssegiaInMaiusnyivangaluluniseumeive
Snwasdnnny

o a =3 1 £ d‘l’ 14 & § @ &
nnsilunssumeiulugasggiou ananudulmndeUseanu 102 Wasidud lag

n150uUAlgauieu (hot air oven) Naangil 50 70 Uay 90 BIALYALTEA NUINTLYLLIAN

I ¢ =

witnzaunanisanmud ulululmuae 10+2 wWosi@um Nauunidl 50 70 wag 90 syl d

9 Y

(%
v = o

LADIMTLOLIAUIY 13.00 1.30 way 0.45 971314 Aua1eu nduIsinlunseumeauiunls

q

azidon uaniunulilugmaradndunaiuiy 12 ey u sumgiives asnumsasuutas
yospsAUsznoumael uavansddynglulunEsumaiiunndaiu WeluniFeumeaiiunmsey
sheanouiiszivgaimniiunnsneiu Aouthunivinwld wui luySeumediinunsougamad
50 earigallga udrthuniuinwiuiu 12 Weu wudiinmuenudululuySeumeaduudli
Wisdu Tnewfinann 10.05 wWesidud 1Ju 11.12 Wesidud naennisifiunw Turaeditusina
TWsfiulutng 16.44-17.81 Wosidus lasfu 2.38-3.14 wWesidud iiely 15.24-16.25 1Wesidud 1
8.95-9.78 WWesidud arsueuluuidy 0.38-0.79 Wesidud a1susynouiuea 7.00-8.13 mg
GAE/g uaznanliueen 2.85-3.49mg QUE/g fuualtuanaseensiidodrAnynieans nasnnisiiu
S 12 1Weu dalunBeumaiiiiuniseugamgil 70 ssmiwaldea uaziiuinwiui 12
e axnuinUSinaenuduinduan 9.87 Wy 10.56 wWedidud efudnvuiu 12 weu us
fUsuaTUsAusEnIng 13.71-14.43 wWodiud lasfu 1.91-2.87 Wesidus ely 13.17-13.95

Wosidus 181 6.93-7.48 Wasidus arsuauluu@y 0.17-0.52 wWesidus waraisusznauiuea
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5.94-6.87 mg GAE/g FeilmranatedelitudAgynivana iuvasnaiswailiussaiiusuio 1.78-
2.17 mgQUE/g Feiluuilduanauduiu drluniSeumanounivaumnil 90 sernwalled uad

usne iduman 12 wWweu wulinuSunaauduinurlduiuduain 10.15 19w 10.92

(3 IS

Wosifun drulusaudivinnalugig 13.12-13.97 wWesidud ludu 2.00-2.94 Wesidud 1Bele
12.05-12.60 wWedidud waransuouluwidu 0.02-0.29 wWesidud Faluwiltuanasegadiveddy
neadn Tuvasfiddvsunalugag 7.50-8.05 Wesidud arsuszneuiiuea 3.45-4.01 me GAE/g
wazanswatlaueys 1.01-1.27 mg UQE/g FenuindnsUasunlasanas deusnwiuiu 12
wou luvagilunBoumaiiivluiggiu wdnhaneufigumadl 50 waz 70 ssrwaldea U5
lugsanadin iusnuidunaiui 12 ey a gungiivies nui luySsumeaiiniunisey

a

aaunndl 50 evmnwal@ua wudnuSunaaudululufivualiiningsduein 9.98 1Wu 10.27

Y
I (3

Wosidus uavSualusiufialugng 18.71-18.94 Wesidus lasu 3.32:3.42 wWesidus ele
18.37-18.54 WWasidus wazidn 9.62-9.81 Wesidus Fefluwnluanaddiuarswouluuduien
U149 0.98-1.31 Wosidud a1sUszneuiluea 7.98-8.58 mg GAE/g Wava1snailiuess 3.08-
3.92 mg QUE/g luvaigiluniFeumeiousnoanmal 70 esmmaldea udnivinwiliidunan
12 iiou wuidsunamnudululuduunldudisiuenn 10.07 Wesdud {Ju 10.29 Wesidusd
Tuvauzfivsinalusiudalugng 16.00-16.23 wWesidus lusfu 2.83-3.01 wWoesidud el 17.25-
17.35 Woasidud wazin 8.54-8.74 Wesidua duwilduanas druanswouluunduiiailugie 0.68-

0.94 Wosidud a1suszneuiluea 7.48-7.91 mg GAE/g wavwaliuaen 2.78-3.18 mg QUE/g

nMsvaaesd 1.3 nswanudnduTnaInlunSeumaALazNSINUINY)
MnNanTIUTTluesAUsTNOUNINLAL msmﬁauLLanU%mmaﬁé’wﬁ'QJ LALATIVEDU

nsUnideureadesesnamendy wuin mm%maﬂwmﬁammﬁLﬁu%’ﬂm o QN IVied

(25+2 sapwaLdod) Bazifiudnud 10 ssrwades dUSuansWdsunaniintuediadl

Y 1Y

Joddymagasveagiaimaivineuiu 12 Weu lasmnudulurmdsumaiifivinyianioe
paungiivios ATmduUAsunUasfingatuan 9.44 wWesidud Tudeududu (Heudl 0) Wasudu
12.79 Wesidud ludeudl 12 vosmaifuinw Tuvaeiinisifuinwfigumgil 10 ssmiwadoa
wumaidsuulanfindu Tudeud 0 (9.81 wWedidud) Hu 11.57 wWedidud Tuieudl 12 S
v Uiinaunnuduiigamgifesduuliugininisivinmil 10 eseuwadea
UsnandveslurmiFeumediiving a gamniivies uazfiuinui 10 ssrwaldea
liwuaauansnsfunisada Tasuimnandiiuinw a gamaiives uay 10 ssrwaidoa 1
Aadoinfu 4.91 uay 4.91 Wedldud muddy
TudvesTnaluiuiiuunliunmsvdsuwandniosilowouiiisuiunaivinw

Fu6U (0 Wew) ¥19 2 anmenisiusne (eaumnivies uaz 10 ssrwallea ) nande Usuin
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lusfuredluniSeumeaniiuinw o gaumvglives uas 10 ssmwaldea danadewindu 2.49 uas
2.59 Wosigus mua1au

Usinandulevadluniseumaniiuineg o 2 an1e (@uugiivies uag 10 sarwaides)

'
o IS

Juwldunmsidsuudasanasegraiitodfydieszeznalunmsinusnwuiududuna 12 weou

TnsUsunaduleiiuinwannegungiives Wasuwlasanasain 20.19 wesidud lukieu

Y

Sudu (Houfl 0) 1y 14.95 Weosdus Tuiieudl 12 vesmaifivine lusas finisiusned
gaumadl 10 ssmwailsa nunndsuilamwenduluanasduiy lnsanasinlufioud o fe
20.32 Woedidud 1 15.17 Wesdus Tuioud 12 enailesanszeznanlunmsifivinvituuiy
warmsdsunlamesmnuiuluaniiynsifiusnesi 2 EULLwa'awasiamiLUSauimaa%ﬁa
aaluieg

UinalusavluluySoumaiiivinw a guvgiivesiiuunluanasegniidud dyilo
Audneuuiy Tneusinalusiuanasmn 15.21 wWesdud (0 Wow) dewins 14.39 Wesidus

(12 \Wow) onailisanananuwlsiuresnsinuiny Naamaiwed deasdenisiudsunyanin

!
=2

annsssuyAvedlusiy fnaviliflassadramaaiiuasulliliiussdahlnanlaseadnesei
7199 vaslUsiu (protein structure) gnvinane lassaitafinnisaatess (unfolded) \Wasuain
Tnseadafiunusssusi (Lee and Cho, 2012) TuvalsiusmnalusiulunSoumediiuinm 10
ssrnwadua TdnuauuanaetunisEdn uasusiaalusiiuedowindu 15.05 wWesidus
Usunasansueuluundu a1susznotiiuoa wazarswaliusssiuwildunisdsundas
anamaAnsAushvIuIL 12 WewdleiSouiisuiunisifiusnuidudu (0 Wew) & an1izns
Ausnw  guvniivies uas 10 ssrnwaldea lnsUinuasueuluudululurnySeumaiiv
$nw1 o gumgiivies uaw. 10 srnwaldoa dAadewindu 0.79 way 0.93 Wesldud awddy

TuvaznvinuasUssneuiiueavedluysuwmaniiuinwneamglives uaz 10 esmwaided

- A2 o

HAQa8WINAY 3.60 Way 3.76 mg GAE/g mua1aU wazUsuiuans warlausuaiinusne o
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Abstract

Technology of preserving important substances in bulbs herb is objective of this
study was to study.the content of turmeric and Pueraria mirifica as well as to study the
appropriate storage time packaging to maintain a high content of active substances,
consisting of 5 experiment. Study on packaging and appropriate storage time to preserve
turmeric powder for maintaining curcuminoids, volatile oil and reducing aflatoxin
contamination. The result showed that packages and shelf life were related to the
moisture content, volatile oil and aflatoxin. But it did not affect on the amount of
curcuminoids  including  three  main  constituents  which  were  curcumin,
demethoxycurcumin and bisdemethoxycurcumin in turmeric powder. By the storage
period for 12 months in foil bag, the moisture content of turmeric powder was not much

different to the initial moisture content as 12.92 % and contained higher volatile oil
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content than product in the plastic bag including the least aflatoxin contamination. It
was found that the containers did not affect significantly on the amount of curcuminoids
and three main constituents. But turmeric powder in foil bag contained higher amount
than the product in plastic bag and vacuum bag. Therefore, turmeric powder should be
kept in foil bags to maintain moisture content curcuminoids, volatile oil and reduce the
contamination of aflatoxin. Study on packaging and appropriate storage time to preserve
turmeric capsule for maintaining curcuminoids, volatile oil and reducing aflatoxin
contamination. The result showed that packages and shelf life were related to the
moisture content, volatile oil and aflatoxin. But it did not affect on the amount of
curcuminoids  including  three  main  constituents ~ which  <were  curcumin,
demethoxycurcumin and bisdemethoxycurcumin in turmeric capsule. By the storage
period for 12 months in foil bag, the moisture content of turmeric capsule was not much
different to the initial moisture content as 15.72% and aflatoxin doesn’t exceed the
standards set as 1.48 ppb. It was found that the containers did not affect significantly on
the amount of curcuminoids and three main constituents. But turmeric capsule in foil
bag contained higher amount than the product in amber glass bottle and and
polyethylene plastic bottle. Therefore, turmeric capsule should be kept in foil bags to
maintain moisture content curcuminoids, volatile oil and reduce the contamination of
aflatoxin. Study the amount of Chromene and Isoflavonoid at different harvesting stages.
Randomly collected for-every 3 months, the analysis showed the amount of the high-
value of the substance, and the substance of the compound that was randomly
collected from March 2 017 to June 2019 found that Isoflavones are Daidzin Glycitin
Daidzein Genistin-Glycitein and Coumestrol be higher when the age becomes more and
most in the month of September. The Isoflavones in the year 2018 is higher than a
younger, the substance is reduced and the minimum quantity in March. The amount of
Chromenes are Miroestrol and Deoxymiroestrol found that in the of the larger than the
harvest in 2019 will have the two substances of both species than in the year 2018 and
found that the harvest of the group has the highest amount of substances in June of the
both years, the Miroestrol substances and the deoxymiroestrol substances when
harvested in June, 2018 as 47.36 and 38.36 pg/g respectively, in 2019 as 21.16 and 22.31
pg/g respectively. The conclude that, Kwao Krua is the two major substances are
Isoflavones and Chromenes. These two major amounts are high in different time periods,

The harvest age to have high amounts of Isoflavones should be harvested during
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September of every year. And harvesting of high Chromenes should harvest in June.
Study the effect of retention periods on the amount of chromenes and isoflavonoids in
the white-headed Pueraria. Contact the farmers and explore the Kwao Group planting
plots at Ban Pong District, Ratchaburi Province, but because the Pueraria mirifica cannot
be harvested Therefore cleaning the Pueraria mirifica to prepare to dig the Pueraria
mirifica head Because there are more weeds in the field and made an appointment for
the digging day with farmers in January because the period from October to December is
still the period that Pueraria is still growing. It is growing up early, so it is not a good time
to dig the tubers. Study was to determine the effect of storage duration, package and
temperature on amount of chromenes and isoflavonoids in Pueraria mirifica powder. The
said powder was equally divided and packed into either plastic bags and aluminum foil
bags and stores at 10°C and room temperature for 8 months. Two months interval, the
powders from each treatment were randomly taken to determine for concentrations of
daidzin, slycitin, genistin, daiazein, glycitein and genistein. Daidzin, daidzein and genistin
contents of powder from every treatments reduced with storage duration, whilst
concentrations of glycitein, glycitein and genistein increased with storage time. The
powders in plastic bags contained lower contents of isoflavonoids comparing to the
Pueraria mirifica kept in aluminum foil bags. Low temperature (10°C) was the major factor
that could maintain high contents of isoflavonoids during the storage, whilst room
temperature caused the higher loss. Only low amount of aflatoxin was detected in
Pueraria mirifica powder after 8 months storage. Due to the decrease in budget,
chromine was not analyzed due to insufficient budget for analysis and KPI were reduced

to isoflavonesoid-and aflatoxin analysis.
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