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Study on Quality of Plant Growth Regulator Products Paclobutrazol,
Gibberellic acid, Ethephon and 1-Naphthaleneacetic acid from Retail Shops
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NSANYIANAINVDINANAUNAITAIVANNITLITYLAUIAUINY paclobutrazol, ethephon,
gibberellic acid Wazd13 1-naphthaleneacetic acid Mndudeiiinuasluafiuiinimmile ananais
manzTusen nManzTusenidsuniie wazaald sausiedy 28 Swin Tngldsniunisseningd 2560-
2561 lfog1wansauaianduduaiinunsionn 76 $1u lfegwandusiiomn 277 g1
wUatdusee19a15 paclobutrazol $7U2U 52 AeE19 #18819815 ethephon §1uu 71 #1889
1981987 gibberellic acid 971U 97 f19619 LALAID81981T 1-naphthaleneacetic acid 91U 57
DY mamﬁmswzﬁmﬂ%mmmiaaﬂqwé (%Al) Tuset1anandaians paclobutrazol, ethephon,
gibberellic acid az&@13 1-naphthaleneacetic acid 9 5 A1 WUIHANITIATIEIINUSnaET SN
a5 (%A Tushegawdasfuiians paclobutrazol KunmsifvuaasAndufesas 94 Usunuatsesn
g5 (%AI) Tugegnandndosians ethephon Enunasidmunwiedadudosay 70 Usuaanseengns
(%AN) lusegrmdnsimians ebberellic acid Hunasimvunndsdnduiosas 74 wazU3uiaans
00ngws (%A Tuse8190anfueia1s 1-naphthaleneacetic acid HuwnadiduuaiadsAniuiesay
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ADa1T gibberellic acid Wag ethephon @ua15 1-naphthaleneacetic acid Bimmmeflﬁmumﬁaaﬁ?jﬂ
Tnoamsluafiuiinianats nmanzusenidoaniie niawmile wazaeld veienaidewnainaing
RBIN13M@Is 1-naphthaleneacetic acid Weoy Feviliisvezinatlunisiedmuieuiu nsiiusnwlal
gndios g Yiliasiinnadenaninls feazdesimsdnudeyasioly

Study on quality control of plant growth regulator products (paclobutrazol, ethephon,
gibberellic acid and 1-naphthaleneacitic acid) from retail shops in northern, central eastern,
northeastern and southern region of Thailand were collected from 28 provinces. Between 2017-
2018, Have a retail shops from 5 regions were 76 shops. Have the total product samples from
the retail were 277 samples, which the separation product samples as paclobutrazol was 52
samples, ethephon was 71 samples, sibberellic acid was 97 samples and 1-naphthaleneacitic
acid was 57 samples. The result of analysis in product samples (paclobutrazol, ethephon,
gibberellic acid and 1-naphthaleneacitic acid) from 5 regions found that, the result of % active
ingredient in paclobutrazol product samples were passed the average criteria as 94%. Ethephon
product samples were passed the average criteria as 70%. Gibberellic acid product samples
were passed the average criteria as 74% and 1-naphtha-leneacitic acid product samples were
passed the average criteria as 31%. Moreover, the 5 regions of product samples pass the most
criteria were paclobutrazol, the second was gibberellic acid and the third was ethephon. The
product samples of 1-naphthaleneacitic acid were passed the least criteria and the region pass
the least criteria was central, northeastern, northern and southern regions. This may be due to
the need to use the 1-naphthaleneacetic acid is low, therefore, has a long time to be release,
improper storage, causing the substance to deteriorate, which requires further study of

information.
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v03fiy (Plant srowth regulators) Feflaumunesindesesluufivwararsdunsie auaudRtung
nawdu Suss vieAsunlas nssurunTneaTTIne vesiiald (fisum, 2537)
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Jagduarsnrvqunisiasgvlavesiiadusuianisindigaduduiu 4 s0991nTngdunsienia
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N5INWAS, 2560) kazUTuuaisaruaunsiasgiivlnvesfisfidnsinduiniian 4 Sudude
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thanldAUlne wu ugaihe idou ud Hudu ililinaiidensmnnuazeenaentoungnia Fuqnd,
2556) InsUlnmanseangndfiseylunistunsSoududiuuinde 10% WP, 15% WP, 25% WP SC

ey 96% Tech.
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Tun1stunzidswdudiuannme 2% W/V SL, 4.5% W/V SL, 10% TB, 20% TB wag 90% min Tech.
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1-naphthaleneacetic acid #39 NAA ﬁqm‘[mqa%ﬁqé’qmwﬁ 4 dnduaseonduduasgndld
Tunsnszdunaiingn waznaiaiguessn Fdldiinsihoenduunldiuacdindvdenanouvesiivg
10 dessliAnmnisBuazinndu lestfunaasldlufionatsviamu uwahg usun du a1sen ayu
uzazne Losneenduiianautidudsnisainesenusn (Abscission layen) Tutdnmutamald wenani
Favhutlumsdsumaneniag Tngld NAA wuluTidenenianzunsdu sivlivenendignans wWasy
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Ufaustuld (Rsne, 2537) IneUTunuanseongrsfiseylunistunsdeududiunnnie 4.5% W/ L,
5% W/V SL hag 98% min. Tech.
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. \A5309 Gas chromatography (GC-FID)
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1509 High Performance Liquid Chromatography (HPLC)
. P33 Automatic Titrator

wdnstalwiimaion 5 duvs

. \A384 Hot plate

. 4309 Ultrasonic bath

insesuaztaninemans

. @1907M351U Paclobutrazol, Gibberellic acid, Ethephon wag 1-Naphthaleneacetic acid

O 0O ~N O U1 B~ W N

-anwadl 1ol Acetone wfin AR grade, Methanol %ila AR grade wag HPLC grade, Acetonitrile 26in
HPLC grade, Ortho-phosphoric acid ¥1la AR grade, Potassium acid phthalate (KHCgH.Og), thag Sodium
hydroxide %im AR grade
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paclobutrazol, gibberellic acid, ethephon &g 1-naphthaleneacetic acid
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4. AUEUNITIATIZINIUINIE1T88Na N5 (Active Ingredient Al (%)) Tudinog1snanAndians

AIVANNITLATEYAUIATDANY wavlUSeuigunan1TInsIeRUsuIMa1se0ngNEAUANMIIIMUARIN
UTgNIANTeNTINInERsLazannsal IsoanuuanusiAIraIanasuanUTunafmuualivesesd Ayl
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Feuazvaumindaumtn (%6W/W) vasansdfeyiseyly
vesegazvesdmtindeUIuIng (%W/V)

Mgl 20 eerLgaLTYa
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wenin visewiniu 2.5 LA + 15 % vesUSuasedAyisey
(@miuingdunseniidnvasureunaiuazasy)
Lalifiu + 25% vaeUSunauanszdfgyisyy (@msu

Y 9 Ao o & 3 3 <
’JG\QE]‘L!GIT]EJV]iJaﬂHENSLiJusUEJ\‘ILL‘U\? N9 LNAA LATLR)

1NN 2.5 84 10.0 Lalifiu = 10 % vesUSuaszdAynsey
1INN31 10.0 £9 25.0 T3l = 6 % vesUTanmanszafnfisey
W1NN1 25.0 4 50.0 Taifi = 5 % vesUSinmanszardayfisey
11NN 50.0 LailAiu + 2.5 % W/W vie %W/V

U 1 v [

5. ajudeyaiuAnAiiinuns Lagkan1TATIwIIUsInaaTeanans (%) ludiod1anan e
a1smIvAuMssAulavesiivluwaunnawile n1Anal MRz iueen MAnziueanNleumnie waz

mela



n1sduiindaya

[ '
) ]

1. dudindeyairudmituaiinuaslunsasiunAoniamile n1ANa19 A1AREIUBaN
Mangiueenilesnile uazniale

2. Suiindeyaansmursumaaigdvlnvesity vdaans S1uruseds uazdeyadus 91naan

3. TuiinwiauasUBinuamsddgiinsenlundnfasiasmugumaeiapiulnvesity
szezaALdung

szpvian (Gusu-Auan) Wounanau 2559-fusnou 2561
aouivihnismaaad
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8. NAN15NAARILAZIANT

Tud 2560-2561 leduifudeyaduszneunisiuanaiiinunsuaz duiiufiiod1andnSudians
AIUANNITHISYLAULNYRINYABATT paclobutrazol, gibberellic acid, ethephon wag 1-naphtha-
leneacetic acid Tuiafiuiniamile nAnans nnangiusen nanyiusenideuniie uazniald s1u
fladusuu 28 Favda nansdnduenldsed

1. feyanisguinudiegamdnsiueiansmuaunsasydulavesivaniuanaiinens

MnnsduiAufiesmanfausiasnuaunssgivlnvesiivanuduaiinuasluasiiud
memiio aAnans nang Tueen nenyfusenideanie wazneld sauiavansuau 28 St Tagld
yhmsdufiuieganndudnaiinuasiomnsiuau 76 S @udueiinuasild o-Shop 91nnsy
Agrnsnuas seausIuag 43 $1u wazldld Q-Shop s1uau 33 1w lifedwansmsivmun 277
fhegns wiaduiegnaiiszyUiinaansesnagys (%A) Tuuaan S1uau 231 fegs wazlissyuiunm
170N (%A) 17U 46 Foegs MeanBendeyanisduiiudogidluuiasfufiuansdemsnd 1
dmsuteyauiuamsesngy’ (%AN) fildinsseylivuaandodimwdniasifiguiivananiudmieg
wnilinunsluusiazniananiseazdendansned 2 uagfetamandusinhildszyuiinuasoonqns

(%Al) NUUAAINWANIS18AZLDUARNIAISITN 3
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WNWATIIANUNNIAWTD N1ANATNY AARLILDDN NNANSIUDBNILWLNNLD LaTAIALA

1A U L 18 Q-Shop Lailé Q-Shop
v FIUIUIIUAN o o
3IUAN (29879) (29819)
nQ-Shop MldQShop P E G N P E G N
Wt 23 16 7 8 8 27 10 3 5 5 8
nANY 15 3 12 1 0 0 0 13 12 21 17
Az iueDn 7 5 2 6 5 6 6 1 5 7 3
MY IUDDN-
W A 19 15 il 8 15 12 7 3 2 5 3
LRYILNUD
Ta 12 il 8 1 5 il 0 8 14 10 3
574 76 43 33 24 33 49 23 28 38 48 34

NUYLNE: P= Paclobutrazol, E= Ethephon, G= Gibberellic acid, N = 1-Naphthaleneacetic acid

a £ Y 1 a Y ¢ al 2
$1379N 2 ﬁuagamamﬂmamm%mzuﬂimmmiaaﬂ

]

TULATLNEATIULIANUANAMLD N1ANANY NARLIWDBN NNANSTUDBNLAYWANLD haEAALA

gvd (%AN) Tivuaaniiladuiiudiegaunainiu

Foans 18 Q-Shop il Q-Shop USinauansoanays (%A fild UMDY
(GeRERN) (GeRERN) finsseylivuaain e

Paclobutrazol 26 26 10, 15% WP 52
10, 25% W/V SC

Ethephon 33 38 0.5%, 1.5%, 2.5%, 5%, 10% 71
48, 52% W/V SL

Gibberellic acid 40 36 0.5, 2.0, 3.2, 4.0, 5.0 % W/V SL 76
3.1% WP, 4.9% W/W
10, 20% TB

1-Naphthalene 18 14 0.1, 4.5, 4.6% W/V SL 32

acetic acid 1.25% W/W

374 117 114 - 231

nUELme): WP= Wettable powder, SL=Soluble concentrate, TB = Tablet, SC= Suspension Concentrate
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= a o san £ v av v
HITNN 3 GU’e)ﬁ,JamE]EJNNamﬂm“mwlmz‘qﬂimmmiaaﬂq%ﬁ (%Al) 13UuaaqﬂW1ﬂﬁjﬂJLﬂUm']@&J'NlmQ']ﬂ

Y

SUIPUNGLATINEATIULIANUTANIAWMLD AIANAY NANZIUDDN N1ANLIUDDNLALIULD

wagnAla
§ Ly 16 Q-Shop 1aflel Q-Shop
VAT IUIUAIDYNYNNUA Y L,
(ZeBRAN) (ZeREAN)
Gibberellic acid 21 9 12
1-Naphthalene acetic acid 25 7 18
U 46 16 30

2. mAmTwiUTInamseangns (%A Tusegmaniasiasmununisiadyivlnvesiiy
wusldeail

2.1 mﬁLﬂswﬁmﬂ'%mmmiaaﬂqwé (%Al) Tuﬁaasmwémﬁm%ﬁﬁmiizw%mmmiaaﬂqwé
(%A) TIuuaan

NKANITIATIERNUTIINa1S0eng NS (%AN) ludleg1andnfneians paclobutrazol,
ethephon, gibberellic acid ag@15 1-naphthaleneacetic acid ﬁﬁmiizqﬂ%mmmaaaﬂqwél"iuu
anfildvinisdufuiegiananuduedinueslueeiiuiinnamie ananats anenzusen aia
nzuoonidsanile wazanald savtavan 5 ana wuiSaanseengns (%) lusegwdndusians
paclobutrazol KuinasiiuaedsAndudesar 94 (15199 4) U'%mmaﬁaaﬂq‘wé (%) Tusiaena
WARS0UTaT ethephon HunasiimunwdsAndusosay 70 (15199 5) Usunuanseengns (%) lu
Fregamdndneians gbberellic acid dunasitvunadsAnduiosay 74 (m5197 6) wazUSunaans
ganqvs (%) Tuseesudnsngians 1-naphthaleneacetic acid tneiadssnunmiitvuadnduiosay

31 (mswﬁ 7)

AN 4 NANITIATIINIUTUIUENT80NgNT (%A)) V89813 paclobutrazol Tuluaiunatawmiie 1A

A9 NARZIUEDN AARYIURNRENNTD waznALe

FUIUFIBEN UIUAIBEN  UWIUAIBENS  HIUNUAAUUS LR AU

e Wasn Tewnaet  Aldsunaet Aruu (%) Anvdu (%)
wile 11 10 1 90 10
nang 14 12 2 86 14
ALIUDDN 7 5 2 71 29
LRGN 8 8 0 100 0
1] 9 9 0 100 0
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MISNN 5 NANITIATIZIRIUTUIUETENENT (%A]) V89813 ethephon TulwaiuinIAmlle A1ANaNY

AMARTUEDN NARLIUBNEYWYTD Lazn1ALe

UMD DUWIUAWE UMDY HUnunue  lddunusiniue
e Wanun Penadt  Ailirwnas Andu (%) Audu (%)
Wtle 13 12 1 92 8
AGEN 12 9 3 75 25
ALIUDDN 10 10 0 100 0
IR LRIGENG 17 9 8 53 a7
19 19 14 9 74 26
33U 71 50 21 70 30

M99 6 NANMTIATIZINIUSIUEIT88NaNS (%AI) V89813 gibberellic acid Tulwniuiinnamile n1a

nane nesyiueen nAryiueenidsunile waznale

UMD DUWIUAIEW WMDY HUNUNIAUe LN usiARue
e Wanun Prwnadt  Ailirwnas Auu (%) A (%)
Atle 28 21 7 75 25
A 13 11 2 85 15
PLIUDDN 9 7 2 78 22
P IUDNLAYUNILD 13 9 4 69 31
1ot 13 8 5 62 38
334U 76 56 20 74 26

M50 7 NANITIATIERIUSNIME1580NgN5 (%Al) Y8313 1-naphthaleneacetic acid Tulwaiug

AMAMTND N1ANANY NARLIUDBDN NNANSTUDBNLALWUNLD LaTAIALA

UMD WA UILAIDENE HUNUINIIAUA  lunueiA iR
e Wanun Prnwnadt  filiwnas Aruu (%) A (%)
Wtle 12 2 10 17 83
A q 0 4 0 100
PLIUDDN 8 7 1 88 12
P IUDDNLAYUNILD 5 0 5 0 100
1ot 3 1 2 33 67
33U 32 10 22 31 69
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2.2 mlweivnusinaasoangvs (%A) lusiegsdndamlifinsssylsinaeasaengya (%A)

s

NHANTIATIEINIUTUIUAT0NNT (%AN) Tudiegrmdndnenlissyusunaaisoangns

(9%A)) Tivuaaniifinisguinuanainiiufiniawmile aanans nerziueen nanziusendeanie uas

AALH INUIUNINUA 46 F1a819 Tasnuadusiogandniueians Gibberellic acid 37u3u 21 §9814

WarFAIRY1HNAR A NE1S 1-Naph-thaleneacetic acid 91UU 25 #2981 WUIFIDUNINART U AT

Gibberellic acid 9117U 21 #1979 AFNUUTNIUET8NYNT (%A1 TuRI98 WNEASUNNIRUATIUIY

6 fe81e Anludesar 29 wavdiedananiueians 1-Naphthaleneacetic acid 314U 25 fa9814

ATIANUUIIUATRNgND (%) Tufedsndndusiiaiunsiuiy 18 fet Andusovaz 72 lay

FHaLDEAUDINITIATISIINUTINUENT0RNNS (%A1) Tudiag 1aNEn S g vesaslULAaEAALAAIA IR

7 8 LAYAI99 9

M15199 8 NANITIATIRUTUINE50DNENT (%AI) V998135 gibberellic acid Tusogsnandumnly
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