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Abstract
5Ie TJmQle
 leTT UJme conTumJnH anE TelecUJWe meUIoET Gor EeUermJnaUJon oG roTmarJnJc 

acJE conUenU Jn Perilla frutescens 	-.
 #rJUUon leaG Xere EeWeloQeE uTJnH 5-$-EenTJUomeUry anE 5-$- 
JmaHe analyTJT. "EEJUJonally
 roTmarJnJc acJE aT a cIemJcal marLer Jn Perilla frutescens leaG eYUracUT 
coulE be uTeE Uo TUrenHUIen UIe RualJUy oG UIe TUarUJnH Ierbal raX maUerJalT oG Perilla frutescens 
leaG. Perilla frutescens leaWeT Xere collecUeE Grom 15 EJGGerenU locaUJonT Jn 5IaJlanE. 5Ie analyUJcal 
TeQaraUJon XaT QerGormeE on UIe TJlJca Hel60 ('

25�
 5-$ QlaUe. 5Xo mobJle QIaTeT Xere oQUJmJ[eE 

Gor UIJT TUuEy. 5Ie ųrTU one XaT Uoluene-cIloroGorm-aceUone-GormJc acJE 	5���1�0.2
 anE UIe TeconE 
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one XaT Uoluene-eUIyl aceUaUe-GormJc acJE 	5���1
. #oUI RuanUJUaUJWe 5-$ meUIoET Uo EeUermJne 
roTmarJnJc acJE conUenU Jn UIe leaG QroWJEeE WalJE TQecJųcJUy
 accuracy
 reQeaUabJlJUy
 JnUermeEJaUe 
QrecJTJon
 lJmJU oG EeUecUJon
 lJmJU oG RuanUJUaUJon anE robuTUneTT. 2uanUJUaUJWe 5-$ oG roTmarJnJc acJE 
reWealeE 2.50� s 1.6�1 anE 2.��5 s 1.606 H Qer 100 H oG ErJeE leaWeT by EenTJUomeUry anE JmaHe 
analyTJT reTQecUJWely. 5-$-JmaHe analyTJT coulE be one oG alUernaUJWe meUIoET oG roTmarJnJc acJE 
RuanUJųcaUJon Jn Perilla frutescens leaG.

,FZXPSET��Perilla frutescens leaf, 3oTmarJnJc acJE
 5-$- EenTJUomeUry
 5-$-JmaHe analyTJTInUroEucUJon

*OUSPEVDUJPO�
Perilla frutescens 	-.
 #rJUUon
 belonHJnH Uo -amJaceae GamJly JT UIe aromaUJc QlanU naUJWe Uo 

InEJa anE $IJna. 1reTenUly
 UIe QlanU can be GounE Hlobally aT JU JT one oG UIe JmQorUanU economJc 
croQT buU IJHIly culUJWaUe Jn $IJna
 InEJa
 ,orea anE JaQan 	SJnHI eU al.
 201�
. 5IJT QlanU JT QoQular 
Gor JUT uTeT aT culJnary Ierb anE Ierbal meEJcJne Jn many "TJan counUrJeT. 5Ie leaWeT are uTeE aT 
HarnJTIeT Jn JaQaneTe cuJTJne aT Xell aT QJcLleT anE WeHeUable XraQ Jn ,orean GooE. In meEJcJnal 
aTQecU
 UIe leaWeT are eaUen aT GreTI WeHeUable XJUI ųTI anE crab aT an anUJEoUe aHaJnTU allerHy. 
"EEJUJonally
 JU IaT been uTeE Uo UreaU WarJouT TymQUomT anE EJTeaTeT TucI aT couHI
 aTUIma
 colE
 
WomJUJnH anE abEomJnal QaJn Jn UraEJUJonal $IJneTe meEJcJne Gor cenUurJeT 	:u eU al.
 201�
. In InEJa
 
UIe leaWeT are uTeE Uo UreaU aTUIma
 colE anE Tome JnUeTUJnal EJTorEerT XIJcI are TJmJlar Uo UIe uTe 
oG P. frutescens leaWeT Jn 5IaJ GolL meEJcJne 	SaLlanJ
 ,oUIJyal
 � (auUam
 2011
.

NumerouT reQorUT reWealeE UIaU UIe eEJble leaG IaT been QroWeE Uo be UIe naUural Tource 
oG anUJoYJEanU Eue Uo JUT ŴaWonoJE anE QIenolJc acJE conTUJUuenUT 	"TJG
 2012� I[umJ eU al.
 2012
. 5Ie 
maJn QIenolJc conTUJUuenU Jn P. frutescens leaWeT IaT been QroWeE Uo be roTmarJnJc acJE 	'JHure 1
. 
5IJT QIenolJc comQounE JT EerJWeE Grom UIe combJnaUJon oG caGGeJc acJE anE �
 �-EJIyEroYyQIenyl-
lacUJc acJE 	0TaLabe eU al.
 2002
. .oreoWer
 UIe comQounE IaT TIoXn WarJouT remarLable QIarma-
coloHJcal anE bJoloHJcal acUJWJUJeT TucI aT anUJoYJEanU
 anUJ-JnŴammaUory
 cyUoQroUecUJWe
 anUJ-EJabeU-
Jc
 anUJ-allerHJc anE neuroQroUecUJWe acUJWJUJeT 	0I
 1arL
 "In
 1arL
 � ,Jm
 2011� 3unUuXene eU al.
 
2016� Senol eU al.
 201�� ;EařJloW£
 SWoboEoW£
 ÇJm£neL
 � 6lrJcIoW£
 2009
.

 $urrenUly
 raX maUerJal QroEucUT oG P. frutescens leaG can be commonly GounE Jn Ierbal 
marLeUT. 6nlJLe moEern meEJcJneT
 UIe acUJWe QIyUoconTUJUuenU Jn UIe TUarUJnH Ierbal raX maUerJalT 
may Wary Eue Uo many WarJableT JncluEJnH mulUJQle TourceT
 beTU IarWeTUJnH UJme
 collecUJon TJUeT 
anE QroceTTJnH meUIoET. 5IuT
 acUJWe QIyUoconTUJUuenU EeUermJnaUJon oG P. frutescens leaG Jn raX 
maUerJal JT neeEeE Uo QroWJEe Gor UIe conTumerT anE TUrenHUIen UIe RualJUy oG meEJcJnal QlanU aT 
Qer 8orlE )ealUI 0rHanJ[aUJon 	8)0
 TUraUeHy 	8orlE )ealUI 0raHanJ[aUJon
 201�
. In UIJT TUuEy
 UIe 
WalJEaUeE analyUJcal meUIoET Uo RuanUJUaUe roTmarJnJc acJE conUenU Jn P. frutescens leaG Grom 15 
EJGGerenU reHJonT Jn 5IaJlanE XaT EeWeloQeE uTJnH 5-$-EenTJUomeUry anE 5-$-JmaHe analyTJT. 

2uanUJUaUJWe 5IJn -ayer $IromaUoHraQIJc "nalyTJT oG 3oTmarJnJc "cJE aT a $IemJcal 
.arLer Jn Perilla frutescens leaWeT
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0CKFDUJWFT�
5o JnWeTUJHaUe UIe roTmarJnJc acJE conUenUT Jn P. frutescens leaWeT Jn 5IaJlanE uTJnH 5-$-Een-

TJUomeUry anE 5-$-JmaHe analyTJT.

.BUFSJBMT�BOE�.FUIPET
$IemJcal anE reaHenUT
3oTmarJnJc acJE XaT QurcIaTeE Grom SJHma-"lErJcI 	.JTTourJ
 6S"
. "ll cIemJcalT anE reaHenUT 

uTeE Xere oG analyUJcal HraEe.
1lanU maUerJal collecUJon
5Ie leaG TamQleT oG P. frutescens Xere collecUeE Grom 15 locaUJonT UIrouHIouU 5IaJlanE. 

5Ie QlanU maUerJalT Xere auUIenUJcaUeE by "TTocJaUe 1roGeTTor Dr. NJKTJrJ 3uanHrunHTJ. 5Ie WoucIer 
TQecJmenT Xere EeQoTJUeE aU $olleHe oG 1ublJc )ealUI ScJenceT
 $IulalonHLorn 6nJWerTJUy
 5IaJlanE. 
5Ie TamQleT Xere cleaneE QrJor Uo Ery Jn IoU aJr oWen aU �0°$. 5Ie ErJeE TamQleT Xere QulWerJ[eE 
by HrJnEJnH macIJne anE LeQU Jn UIe aJrUJHIU conUaJner.

1reQaraUJon oG eUIanolJc eYUracU 
 &acI QoXEer TamQle 	5 H
 XaT eYIauTUJWely eYUracUeE Jn 95� eUIanol by a SoYIleU  

aQQaraUuT. 5Ie obUaJneE eUIanolJc eYUracU XaT ųlUereE UIrouHI 8IaUman ųlUer QaQer No.� anE  
alloXeE Uo eWaQoraUe aU 50°$. 5Ie QercenU yJelE oG eacI eUIanolJc eYUracU XaT recorEeE anE UIe 
eUIanolJc eYUracU XaT re-EJTTolWeE Jn 1 ml oG 95� eUIanol. 

1reQaraUJon oG TUanEarE ToluUJon
3oTmarJnJc acJE TUanEarE ToluUJon XaT QreQareE by EJTTolWJnH UIe comQounE Jn 95� eUIanol. 

5Ie TUanEarE ToluUJon XaT EJluUeE Uo HJWe concenUraUJonT oG 0.25
 0.�
 0.�
 1 anE 2 mH�ml. 
5-$-EenTJUomeUrJc meUIoE
 'our mJcrolJUerT oG eacI TUanEarE anE TamQle ToluUJon XaT aQQlJeE aT banET oG � mm Jn 

lenHUI onUo UIe TJlJca Hel60 ('
25�

 5-$ QlaUe 	20 cm Y 20 cm
 &. .ercL
 DarmTUaEU
 (ermany
 by $"."( 
-JnomaU 5 	.uUUen[
 SXJU[erlanE
. InJUJally
 UIe QlaUe XaT EeWeloQeE Jn UIe mJYUure oG Uoluene- 
cIloroGorm-aceUone-GormJc acJE 	5���1�0.2
 W�W
 anE remoWeE XIen UIe mobJle QIaTe mJHraUeE Uo 
UIe eluenU GronU. 5Ien UIe QlaUe XaT alloXeE Uo EryneTT aU room UemQeraUure. "GUer UIaU
 UIe QlaUe 
XaT EeWeloQeE aHaJn Jn UIe mJYUure oG Uoluene-eUIyl aceUaUe-GormJc acJE 	5���1
 W�W
 aT UIe TeconE 
mobJle QIaTe anE alloXeE Uo EryneTT aU room UemQeraUure. 'Jnally
 UIe EeWeloQeE 5-$ QlaUe XaT 
TubKecUeE Gor RuanUJUaUJWe EeUermJnaUJon oG roTmarJnJc acJE by UIe $"."( 5-$ Scanner � 	.uUUen[
 
SXJU[erlanE
 aU UIe XaWelenHUI oG ��0 nm. 5Ie QeaL area obUaJneE Grom cIromaUoHraQIJc  
EeWeloQmenUT Xere uTeE Uo RuanUJGy UIe roTmarJnJc acJE conUenU uTJnH UIe XJn$"5S WerTJon 1.�.9 
ToGUXare Gor UIe JnUeHraUJon. &acI TUanEarE anE TamQle Xere Eone Jn UIree reQlJcaUeT. 
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5-$-JmaHe analyTJT meUIoE
5Ie JmaHeT oG EeWeloQeE 5-$ QlaUeT Xere caQUureE uTJnH $anon 1oXerSIoU "560 IS EJHJUal 

camera oG 21.1 mJllJon QJYelT reToluUJon
 2�Y combJneE [oom XJUI 0QUJcal ImaHe SUabJlJ[er SyTUem 
	$anon
 6S"
 Jn a SQecUrolJneT moEel $$-�0 6V-'luoreTcence analyTJT cabJneU XJUI �65� 25� nm 6V 
lamQ 	NeX :orL
 6S"
. In UIJT TUuEy
 UIe camera XaT TeU JnUo UIe TIuUUer TQeeE QrJorJUy 	5V
 moEe 
anE conųHureE UIe TIuUUer TQeeE aU 15 TeconET XJUI UIe oQUJmal IS0 TQeeE Gor UIe lJHIU leWel aU 
�00. 5Ien UIe EJHJUal JmaHeT Xere UranTGerreE Uo UIe comQuUer Jn UIe 5I'' 	.UJG
 GormaU. ImaHeJ
 a 
JaWa-baTeE JmaHe QroceTTJnH aT a Gree analyUJcal ToGUXare Gor TcJenUJųc reTearcI 	NaUJonal InTUJUuUeT 
oG )ealUI
 6S"
 XaT uTeE Uo analy[e UIe JnUenTJUy oG eacI banET on UIe 5-$ QlaUe. #rJeŴy
 UIe  
caQUureE JmaHe XaT TubKecUeE Uo UIe QroHram Uo HeneraUeE cIromaUoHramT
 UIen UIe QeaL area oG 
eacI TelecUeE cIromaUoHram XaT meaTureE yJelEJnH UIe Walue XIJcI QroQorUJonal Uo UIe JnUenTJUy 
oG UIe TQoUUeE banE conUaJnJnH cerUaJn amounU oG comQounE aQQlJeE on UIe 5-$ QlaUe. 5IJT QroceTT 
XaT Eone Jn UIe Tame 5-$ QlaUe uTJnH XJUI 5-$-EenTJUomeUrJc meUIoE. 

.eUIoE WalJEaUJon
5Ie meUIoE WalJEaUJon oG boUI analyUJcal QroceEureT uTJnH 5-$-EenTJUomeUer anE ImaHeJ 

ToGUXare Xere JnWeTUJHaUeE by GolloXJnH UIe InUernaUJonal $onGerence on )armonJTaUJon HuJEelJne 
	5Ie InUernaUJonal $ouncJl Gor )armonJTaUJon oG 5ecInJcal 3eRuJremenUT Gor 1IarmaceuUJcalT Gor 
)uman 6Te
 2005
.

$alJbraUJon ranHe
5Ie calJbraUJon curWe oG TUanEarE roTmarJnJc acJE XaT conTUrucUeE aU UIe concenUraUJonT oG 

0.25
 0.�
 0.�
 1 anE 2 mH�ml uTJnH UIe QeaL area versus TUanEarE concenUraUJonT.
-JmJU oG EeUecUJon 	-0D
 anE UIe lJmJU oG RuanUJUaUJon 	-02
 
5Ie -0D anE -02 oG both analytical methods are based on UIe reTJEual TUanEarE EeWJaUJon 

oG a reHreTTJon lJne 	σ
 anE UIe TloQe 	S
 Grom UIe calJbraUJon curWe. 5Ie reTulUT oG -0D anE -02 
Xere calculaUeE uTJnH UIeTe GolloXJnH GormulaT� �.� σ�S anE 10 σ�S reTQecUJWely.

"ccuracy
5Ie accuracy XaT carrJeE ouU aT UIe QercenUaHe recoWery oG UIe TamQle TQJLeE XJUI LnoXn 

amounU oG TUanEarE roTmarJnJc acJE aU concenUraUJonT oG 0.1
 0.6 anE 1.2 mH�ml.
1recJTJon
5Ie QrecJTJon XaT eWaluaUeE by 9 EeUermJnaUJonT 	� concenUraUJonT� � reQlJcaUeT eacI
 Jn 

UIe Tame Eay 	reQeaUabJlJUy
 anE UIree EJGGerenU EayT 	JnUermeEJaUe QrecJTJon
. 5Ie obUaJneE reTulUT 
Xere eYQreTTeE aT UIe QercenUaHe oG relaUJWe TUanEarE EeWJaUJon 	3SD
.

SQecJųcJUy
SQecJųcJUy XaT eWaluaUeE accorEJnH Uo UIe TJmJlarJUy oG UIe abTorbance TQecUra aU UIe QeaL 

aQeY amonH all TamQleT anE TUanEarE roTmarJnJc acJE aT Xell aT UIe TJmJlarJUy oG UIe abTorbance 
TQecUra aU uQ-TloQe
 aQeY
 anE EoXn-TloQe oG UIe QeaL. 5Ie maYJmum abTorbance oG roTmarJnJc 
acJE JT aU ��0 nm.
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3obuTUneTT
5Ie robuTUneTT XaT QerGormeE uTJnH WarJaUJon Jn UIe raUJo oG UIe TeconE TolWenU TyTUem anE 

UIe reTulUT Xere eYQreTTeE aT �3SD.

3FTVMUT�BOE�%JTDVTTJPO
 In UIJT QreTenU TUuEy
 roTmarJnJc acJE Jn P. frutescens leaG eYUracU XaT RuanUJųeE uTJnH 

5-$-EenTJUomeUry anE 5-$-JmaHe analyTJT. 5Xo mobJle QIaTeT Xere oQUJmJ[eE Jn orEer Uo TeQaraUe 
UIe comQounE Jn UIe leaG eYUracU anE UIe ųrTU mobJle QIaTe
 Uoluene-cIloroGorm-aceUone-GormJc 
acJE 	5���1�0.2
 W�W
 XaT uTeE Uo EecreaTe UIe TQoUUeE UaJlJnH oG roTmarJnJc acJE on UIe 5-$ QlaUe. 
5Ie JnWeTUJHaUJonT JnEJcaUeE UIaU boUI analyUJcal meUIoET Xere TIoXn Uo be WalJE 	'JHure 2-�
. 5Ie 
accuracy XaT GounE Uo be arounE �5 - 100 � oG UIe recoWery Jn UIe leaG eYUracU. 5Ie reQeaUabJlJUy 
anE JnUermeEJaUe QrecJTJon obUaJneE Grom boUI meUIoET TIoXeE �3SD leTT UIan 5.50. 5Ie loXeTU 
concenUraUJon oG roTmarJnJc acJE Jn TamQleT UIaU coulE be EeUermJneE XJUI TuJUable QrecJTJon anE 
accuracy Xere GounE Jn 5-$-EenTJUomeUrJc meUIoE 	-0D � 0.1� wH�TQoU
 -02 � 0.55 wH�TQoU
 anE 
5-$-JmaHe analyTJT meUIoE 	-0D � 0.20 wH�TQoU
 -02 � 0.60 wH�TQoU
. #oUI meUIoET Xere GounE 
Uo be robuTU XJUI no alUeraUJon oG QeaL area aGUer WarJeE UIe raUJo oG UIe TolWenU TyTUem 	5able1
. 
3oTmarJnJc acJE EeUermJnaUJon Grom 5-$-EenTJUomeUrJc anE 5-$-JmaHe analyTJT meUIoET Xere GounE 
Uo be 2.50� s 1.6�1 anE 2.��5 s 1.606 � X�X oG ErJeE leaWeT
 reTQecUJWely 	5able2
. 5Ie conUenUT 
oG roTmarJnJc acJE Grom boUI meUIoET Xere noU TJHnJųcanU EJGGerenU 	Q�0.05 by QaJreE U-UeTU
.  
5IuT
 UIe UXo meUIoET coulE be uTeE Uo RuanUJGy roTmarJnJc acJE conUenU Jn P. frutescens leaG. 
3oTmarJnJc acJE conUenUT Jn GreTI leaWeT oG P. frutescens obUaJneE Grom ųWe QreGecUureT Jn JaQan 
Xere reQorUeE aT 0.�� -1.�� � X�X. 5Ie GreTI leaWeT Xere eYUracUeE by reŴuYJnH UXJce Gor 60 mJn 
aU �0°$ Jn 50 m- oG XaUer–aceUone–IyErocIlorJc acJE 	20��0�1 W�W�W
 anE analy[eE by lJRuJE  
cIromaUoHraQIy–maTT TQecUromeUry 	NaUTume
 .uUo
 'uLuEa
 5oLunaHa
 � 0TaLabe
 2006
.  
3oTmarJnJc acJE conUenUT Jn P. frutescens leaWeT mJHIU Wary Eue Uo UIe eYUracUJon meUIoET
  
TeaTonJnH QerJoET anE HroXJnH areaT 

5BCMF���.eUIoE WalJEJUy oG 5-$-EenTJUomeUry anE 5-$-JmaHe analyTJT

P. frutescens�MFBWFT�1BSBNFUFS� 5-$�EFOTJUPNFUSZ� 5-$�JNBHF�BOBMZTJT

"ccuracy 	�recoWery
 9�.�5 – 101.�� 92.10 – 102.25
3eQeaUabJlJUy 	�3SD
 1.�� s 0.6� 0.�0 s 0.60
InUermeEJaUe QrecJTJon 	�3SD
 �.�2 s 2.95 5.15 s 2.95
3obuTUneTT 	�3SD
 1.10 s 0.51 1.�� s 0.��
-JmJU oG EeUecUJon 	-0D
 0.1�� 0.199
-JmJU oG RuanUJUaUJon 	-02
 0.55� 0.602
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5BCMF���3oTmarJnJc acJE conUenU 	H�100H
 Jn P. frutescens leaG XaT Grom 15 TourceT UIrouHIouU  
 5IaJlanE 	eacI Tource XaT Eone Jn UrJQlJcaUe


 � �3PTNBSJOJD�BDJE�	H����H�P. frutescens�MFBG

�4PVSDF
� � 5-$�EFOTJUPNFUSJD�NFUIPE� � 5-$�JNBHF�BOBMZTJT�NFUIPE

1
2
�
�
5
6
�
�
9
10
11
12
1�
1�
15

1.9�2
�.�22
�.0��
�.9��
�.52�
�.291
0.1�9
0.26�
0.299
2.�2�
2.96�
�.565
�.600
1.09�
0.�0�

2.016
�.�02
�.1��
�.���
�.5�9
�.165
0.1�6
0.2�6
0.�01
2.��6
�.006
�.551
�.�6�
1.0��
0.�06

 .ean s SD 2.50� s 1.6�1  2.��5 s 1.606
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Figure 1 Molecular structure of rosmarinic acid 

 

 

 

Figure 2 Standard curves and TLC chromatograms of rosmarinic acid in P. frutescens leaf 

 

Figure 3 Peak identity determination by comparison of the absorbance spectra of rosmarinic 

acid among samples and standard rosmarinic acid 
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Figure 1 Molecular structure of rosmarinic acid 

 

 

 

Figure 2 Standard curves and TLC chromatograms of rosmarinic acid in P. frutescens leaf 

 

Figure 3 Peak identity determination by comparison of the absorbance spectra of rosmarinic 

acid among samples and standard rosmarinic acid 

'JHVSF�� SUanEarE curWeT anE 5-$ cIromaUoHramT oG roTmarJnJc acJE Jn P. frutescens leaG

'JHVSF�� 1eaL JEenUJUy EeUermJnaUJon by comQarJTon oG UIe abTorbance TQecUra oG roTmarJnJc acJE 
amonH TamQleT anE TUanEarE roTmarJnJc acJE
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Figure 4 Peak purity determination using up-slope, apex and down-slope of the peak 

Conclusion 

 TLC-densitometry and TLC-image analysis were firstly developed for quantitative determination 

of rosmarinic acid in ethanolic extracts of P. frutescens leaves. Both method validities were demonstrated. 

TLC-image analysis using ImageJ, a free analytical software could be used as an alternative method 

for rosmarinic acid quantification in P. frutescens leaf as its simplicity, less time consuming 

and inexpensive instruments. Rosmarinic acid contents in P. frutescens dried leaves in Thailand 

were found to be 2.504 ± 1.631 and 2.485 ± 1.606 % w/w by developed TLC -

densitometry and                                   TLC-image analysis respectively. 
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