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AT

oY B BT I [P AFG & w4 H UIgURA (piperine) BT IUANT dRd SARERT FdT
oI & AFDIHIY & oIt WRIT auishaArdl fafr (UV spectroscopic method) T HTRIGROT
(validation) & & | fde¥® (solvent) & ®U # WMl BT IUART &R URTETHI JofehaTdl
(UV spectrophotometer) §RT UIUR T fIgeIvoT (analysis) 343 nm & dRTQed (wavelength)
R T a1 | UIguRE & SN (characters) ®I URTIT 3R THSI—MEIR quihAATdl (FT-IR
spectroscopy) ¥ ST fdT T | URTSTT qoishaATd) fafer &1 Arfia~or YR (linearity), TRHT
frexor & AT (limit of quantification) 3R UdT T @1 AT (limit of detection), R
(accuracy) Ud WeTadl (precision), &dTl (robustness) Td HoRdl (ruggedness) & IAER TR
fopar | fAefaa fafer @ HaeTeiierdr (sensitivity) &7 A TRATONSHROT &I HHAT / limit
of quantification (1.5298 pg/ml) 3R TAT R &I AT/ limit of detection (0.5049 pg/ml)
ERT TR 17 | RIS 0.999 & UfeTH U (regression coefficient) & w7 2—10 pg/ml
BT AT H Sl TS | URYET 99.08—101.78% Us TN, Irafeaiia iR sidfeasig uRggd
(intra and inter day precision) THHI: 02255 3R 0.0749% WANUfEd AMEG fAge /relative
standard deviation W@ g, SAW I8 IATAM oAl © (& A ssdive feenftcen (ICH
guideline) @ IR A &, 3R W UT< AUGS AR & idid & | Savexl Jared goi qe
3 Tl IMYdfae Sargdl fo=1 UISuR| UriT Sl &, S 99 # UIgUReT &1 31 o &
forg famfya fafy uRes, Raw, Ao 3R W@ 2 |

Abstract:

The objective of the research work is to validate the UV spectroscopic method for the stan-
dardization of Jwarhara Kwatha Churna by using Piperine as a marker. The analysis of Piperine
was carried out by UV spectrophotometer at the wavelength of 343 nm and methanol was used as a
solvent. Piperine was characterized by UV and FT-IR Spectroscopy. The UV spectroscopic method
was validated by the value of linearity, limit of quantification & detection, precision, accuracy,
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robustness, and ruggedness. The sensitivity of the developed method was estimated by the LOQ
(1.5298 pg/ml) and LOD (0.5049 pg/ml). The linearity was observed in the range of 2-10 pug/ml
with a regression coefficient of 0.999. The accuracy was 99.08-101.78%, Intra and Inter day preci-
sion was 0.2255 and 0.0749 % RSD respectively, it indicates that the method was validated as per
ICH guidelines, and all the obtained parameters are under the limits.

The developed method was precise, linear, robust and accurate to estimate Piperine in Jwarha-
ra Kwatha Churna and other ayurvedic preparations contain Piperine.

ST o : UISURH, SIRERT Fa1 FUI, UHCI—ATSAR R ORI GuhHHATE], ATbIhRT.

Keywords: Piperine, Jawarhara Kwatha churna, FT-IR, UV Spectroscopy, standardization.

alRa=:

IRgdfae iy yoment, fafi=1 werie®
YA (clinical application) & fofg g
TR W Wi g fagr g (1) | rgdies
IAE G WU A A= UBR & UTPiad
ddl 9 BT B 21 dgaeiae ITe
(polyherbal formulation) &= ™™
(clinical health) 3R g@E SiEd Pl q91Q

control parameters) RfUd fbu U 8| Farr
IR Fof & e fawewor & fou AFa
(qualitative analysis parameters) 3Tdfq®H
BEIGITUAT  (ayurvedic  pharmacopoeia)
d Ry MW § (3)1 AR &g (loss on
drying), SR 3@ (solid residue) 3R
§ol geATerar (total solubility) MM S

G B ATAR TS I & (2) | AR
AT gorrel! H, ol e TS U H SKIHT
fopar ST a1err gdal St (formulation) © |
SIRE}T QT Ul I AGdiad IAral H A
U&7, ReT TN g@R (fever) 3R 31
dre@rferd  dMIRAT  (chronic diseases) @
SISl # AT ST ® | SeRE™T @1y ol &

difce IE@raMe "Ygs  (physicochemical
parameters) 3gdfad IGI Bl R T8 A
AM@Ig (standardize) B & oIy g &1
2| 31d: |Afhd U1y €cadh (phytoconstituent)
& HIATHSG A (quantitative estimation)
B AELIHAT T | IMYdfad IUR & AfhY

AfTHT (active compounds) & TOTcHD 3R

fomfor & SwaRT foar S arer 919 &1 AeT e
STV aTferadT 1 ® I 2|

smydfass oiwel yomell H  Addiiord
§ARAT (chronic diseases) @ SolTol B HIH
TGS €, etfdT ATIDHIBRUT (standardization)
B BH B BRI AT AUS ©U A Ydferd el
B UTs 7 | JYdied qargal dl JRell (safety),
gTadHTRAT (efficacy) 3R fauThaT (toxicity)
eIfE IIANT & SRM US UHRd foar &
fowa 2| ergdfes Swrel & AH@IHRT B
forg, fafr=1 wquremm FRIEOT AMS  (quality

HIATHS (qualitative and quantitative) 3TJHTT
(estimation) TAT AMGIERY & foIy A
faeemoee Al Suder & (4)| 39 SR
H SIS} A1 TGUT DI URISITA] GOihHAT)
Ol gRT AFM@IGT 1 & oy IR &
U ¥fshd T (active constituent) UTSURE
P SYART A (reference) & wU H fdbar
T ® (5) | 39 A fafr (validated method)
BT SUINT 9l H UIguURTYH Uh AR 98
qrafae IaTE (polyherbal formulation) T

AFDBIGd B @ folg fHar S |qa |
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2. WNAT (experiment)
2.1. T 3R 3if¥bsd (chemicals and

reagents)

qguRe; favelyoeHe IS (Analytical
grade) (YET—98%) ®I T Tlesda (sigma
aldrich) (8, JUH) | WRST 7T & | TAUTA
U€ (HPLC grade) #eMfad  (methanol)
THSTRUE (9, HRA) A WIS T ¥ | SaRe”T
I, IRA | U far T ¥

2.2. 390 Refea=i (instrumental conditions)

A9® Y<rf 9rgyRe (marker compound
piperine) @ fARIEAT @ UHI-IASIAR
qUiHHHTY (FT-IR  spectrophotometer)
(vfirefe, CARY630, HelferT) RT UdT &I+
% Iy SH®BT 4000—600 cm-' HI HHAT H
faeeryor far | widT gofsmHEdt (UV
spectrophotometer, Shimadzu, 1800, SITUT)
ERT 200—-800 nm & TRIQEd (wavelength)
A WA fHy Y| F@Ies AT O9RG
(quartz sample holder) ¥ 1.5 ml AT @1
TIT| UIgURA P oo oA & folw @l
Are far T |

2.3. TFHAT qAR @& (Sample

Preparation)

FTelep fer™Ie (standard solution): HerFTel
# gguRea &1 10 pg/ml 796 Tid faeram
IR o T 39S Srerman, wefie wid
ffeas o= 2 9 10 pg 9fd ml & fafv=
TR (dilution) TR Y ITQ o |

FHe fae=rel (sample solution): |SId
w4 ¥ Al AT (1 TH) SaRET Farel ol I0d
TR 20 ml WA # TR @1 T4, urd
R80T B fheex fhar T iRk 1M faweiyor
& feg 10 pg/ml T gdern foar T |

2.4. ATy @& AI®T (validation of
method)

QRIS quishAAdl fafd &1 Ar=gasvor
(validation) SNl BEhH 3
gMgoeE (ICH) Q2 (R1) feenfdsnh &
AR fhar 1| AU, IUE H A&
AMdh  ® FIReId fdgeryor o1 gHRed Har
g1 angfivg feenfaden & R Uy @
AGHRT & forg faf= Aagel Sii— Raean
(linearity), 9RATONGROT @ A iR T4
(limit of quantification and detection), URYE
dT (accuracy) 3R HEIHAT (precision), g&dT
(robustness) 3R ®SRAT (ruggedness) T
T+ far T (6) | XRadwar & fageryor Atgar
@ WE @ wu H uRafa fear S e g,
g+ ATgiRe g (calibration curve), XRa®
ey (linear relation) fa@mar g1 uguRA
fder’™ (2—10 pg/ml) &1 AYTGT qb AT
AT TAT SABT XRgPp ufem ™ fageyor (linear
regression analysis) 3T 7| IE IrEIT
faveiyocA® Ugfa @ fasga=iaar (reliability
of the analytical procedure) @I Twfar 2|
qEaRE & O STelT—3reT i faera=i (4,
6 3R 8 ug/ml) HT N9 T3 FHI
aw@‘[ﬁeﬂjq a9 PR I feag iR N
feada wéiepar &1 qeaidd fbar| uRyEd]
Bl Ad Jou & ufaerd 46 fJee afdd
(% of mean with standard deviation) & ®U
¥ <h fbm ST el © | TRATONHROT Bl AT
(limit of quantification) 3R UaT <= @
[T (limit of detection) &I f&T 77 FHIHRON
gR1 =1d b 3 (7) |

T8l c A% faee  (standard
3.30
LOD = T —————— eq. (01)
100
LOQ = T —————— eq. (02)
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deviation), S @TeT (slope), LOD TaT &1 &I AT (limit of detection), 3iR LOQ ufR#Tofraor
@1 AT (limit of quantification) 2 |

PHORAT (ruggedness) ®I A= fageryel gRT fby MU v & WA & yr<d uRems &
gTeTEddl (reproducibility) @t #oft & wa # gRIfYa far 1 |wdr 21 Q1 e T—arerT
faveiyadl gRT UISulRa @& oI 3T —3TelT faa =i (4, 6, 3R 8 pg/ml) &1 faveryor favar 137 |
T TN IR AT fhy 7Y | g R &1 |rfers JHe fage % (% RSD) & wU
H @b far ar | fafe= gt Rerfe™ii (experimental conditions) H gAocra @ Sof &l
f®RId Tgfd @1 3edT (robustness) & WU H @h fhar Srar 2| A el T—arerT et (4,
6, 3R 8 pg/ml) &1 <1 TR (variable) TTIHAM (FHR BT YA/ ambient temperature 3R 18
&I iferrar) W A aR fageryor fhar | f[azeryor fafgy o gedar wnfee ame e %
(% RSD of Robustness) §RT &6 &I TS |

2.5. faf¥r &1 3gueT (application of method)

faafaa fr &1 ST SoRexr q@rg gl # uguRd & ATATHe ITHIA (quantitative
estimation) @& folu fdvam 77| UIRURA @& AN ¥ SaRET @ oI @ GRId & R
(dose determination) % #&& fAeRfl | TANTTH® FfC (experimental error) &1 &H A & foly
3T A AR AT AT | SIRERT F@reT ol H UrguiRa &1 A1 FefaRad |HieRer gR1 FeiRa

BT S |

Absorbance of sample

Piperine (mg) = Amount of JKC weighed (g) Absorbance of standard x 100 — (03)
T T IALNYOTH
= SATET FATY TOT T HR (AT, ) — — x 100 — (03
AR =3 h ( )Wwaa'eﬁw (03)

3. uRumd 3R ==t (result and discussion)  fd&™ 3R AMIHROT (method development
and validation) @ foTy ReFtet faemad &1 og+
T 3T | JRATfIT Bl & Sfavid UIguiRe Ieh
SARERT A GO B BB B fory AR,
dg, 9e 3R uReE fafdr (simple, rapid,

$URT Hh (piperine marker) 10 pg/ precise and accurate method) &T  AFIHROT
ml @1 fafT faaradl (eTegE/toluene,  wife 2| wrguRe @ AT wRTE® gl
Hertet / methanol SR genge THfICe/ ethyl (different functional groups) &T fage oIS
acetate) # AR fpar T IR 200-800 N gufgy RweRi (characteristics peak of spectra)
@ AW H guiH (spectrum) foram T | T TSR (R 1) # e ¥ o
343 nm WR =Y fAeTIDT (solvents) B Tl gersirt qoispaar® 3 343 nm (R 20) W
# urguRa @ Wl gdl WasH H DT giypam arquigor (absorption) WERTa fa,
JAYIT  (maximum absorption) fE@TT | Sfe AfF (compound) & T=URT BN &Y
iy, SaREw @y gof H uguRd & fafer gfe @ 2|

3.1. 3upeer RefeRt &1 sreemer
(optimization of instrumental
conditions)
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3.2. faffr ATeIdROT (method validation)

RIS JoihaAdl fafer &1 Ar=IeRoT
=1 AESl SRXRaddr, aRgEdr, udr
gedl 3R FEHar A W Jedl R fbar |

Radar (linearity): #erdfar # drguRe &1
JMfHaH JAGNOT 343 nm W AR T (R
2¥) | YRGBT BT AT 2—10 pg/ml &1 AT
H AMYIH 9 §RT ST T | STa=IY0T g4
|igar (absorption Vs concentration) & 9T
YT G1AT 1T ST U T (regression
coefficient) (r2) 0.9995 U< B3TT, IT HSIeId
2, 3R 3 1 # R & 9 BT ure et
g (o= 3) | gd wirer #, <fieft @it &t ufoers
UTieh (12 > 0.998) FATAT AT (8), STdfch, U
gRRord = wefRd fhar fob e fafe sugw
2 3R UgulRe & AFHIHRY & U 999 2 |

URYIEaT (precision): IR—aR QRO |
Te g &1 geRIgRT IRYET (precision)
DI T & | gAdH NS A6 fage %
(% RSD), uRZET (accuracy) BT SRTT Har
g1 gy iR R feaviy uRegedn
(intra and inter day accuracy) &I 3[€gIT DY
g @I diferdT 2 3R 3 H SR foar T |
e A\ fagaed % S eI
3R 3R e uRegar & v 0.2255 3R
0.0749 UT<T §s | AMferd e = % AF
05 9 P9 T, I8 AN & b U< AfeD
qeb fderel % R AR fafsr @1 gRighy
3R f=ga=IIdT (repeatability and reliability)
BT AT AfABAT T |

aT oera @ A 3R uRemfieor @&
AT (LOD and LOQ): UaT T 1 AT
3R aRATINHROT BT AT 719 HHIT: 0.5049 AR
15298 pg/ml 9Tl g | Wl HIF I8 &AM ©

f AT T B Haa A BT Al argdfds
SIS H UIRURS Bl 05049 pg IT IAW 3D
ATAT B <@l S Adhdl § dl 1.5298 pg/ml
T SAH ST AT BT AReAar | aRATofiaRor
far o Aear 21 gs Ay smygdfas S
H UrguRe & AFHIERT & v fasaa=i 2 |

®oRAT 3R gear (ruggedness and
robustness): faff=1 fagery®! (different analyst)
g1 Rer Rerftil (constant condition) # fhg
TAE A e gRumAT @) fdear (closeness)
B HORAT RT @D fhar Sdr ¥ 9T
aRemm arferat 4 # feam T )| favewe 1
3R fazelye 2 @1 ANES AFG fFaa %
SHHET: 0.1166 3R 0.1675 UTS ITs | QI ATUIED
AqH® fa=e % A Fde €, I8 sefar 2 b
famfia fafe oR (rugged) 7 | |1 TT—3TelT
YA R Ueh A TN BRSD gedl Haf-erd
arfmel @l aiferdr 4 # gefan T 7| &R ©
YA 3R 18 oC TR ATUferd A fae %
®T AN HHT: 0.05325 31X 0.10693 T 31T |
Afers AFG fAaaT % H AT SR aw@
T, I8 &erar © P faefya e aRead
Rl (variable conditions) # T AoTqd
3R MRIIHE (robust and reliable) & iR 3@
QTN r3uRd AAIRT SATGT & ATTDBIHRYT

& fog fasam 51 |aar 2
uRggar - fafi=1 dg&xoll (dilution) &

A 3R AM® fdge (mean and standard
deviation) ¥ ¥ uRvmd drferdr 5 § g3y
U & | faf (method) @1 aRggedr 99.08—101.
78% B, IE ST & P SaRExr q@rer o |
IgURT & AHBIHROT & fore fafy S 2|

3.3. g T @F sRear @@ gof &
foTe 3u=nferar (use of developed method

for jwarhara kwatha churna)

famfia fafd &1 ITanT SeexT Far ol
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¥ urguRE &1 7137 FAuiRd oxa & forw faar
STRIATT | ORTSAT 9oshd | 343 nm 9R Yef¥rd

H UrsuRa &l fRfed &% & foy el
(sensitive) B | g9 fafy # #AM@IeRT & forg

JaeIyoT ¥R (absorption peak) UTSURS @l

SaRERT gErel Ul Bl 0.1 AU H HH AT

SuRIfT @1 gfte &=l 2 (R 2d) | savew
a1 gl BT ONHB IR ATAHD  [dZeIyor
UHCI—MSIIR 3R RIS JofehAAdT gRT
far | THA-SMER  auisH  (FT-IR
spectrum) (I 1) URURA, 2940 cm™
(ereHfafes  Rgemd / asymmetrical stretching
—CH2 ¥%g), 1632 cm™' (VUHATSS /amide —
C=0 ¥Hqg), 1609 (1371 /diene C=C FHAT
Rg=ra), 1579 cm—1 3R 1490 cm—! (dSiT/
benzene C=C THg) W [Azeivomcds® Qb ®I
JeRId $RAT B, Silfd Yd afvid Alfeed d A
Qrar 8 (9) | 1434 cm~! (Veilhicd / aliphatic
-CH 9%g),1248 cm~' (gPId/bending CN
|HE) 994 cm~ (3iTAT / ortho, UT /para, 3R
HTT/meta UfcReUT iR dad Aq8 /
substituted aromatic group) &I R &I
SRTT Fxar €1 39 favelvone s auisA fIRaRt
(characteristics peak of spectra) &I SARERT
a1 ol & YHSI—IATSIAR dUihd ¥ S=AT 1T
(= 1)1 I8 Ra axar g & Saver @
i H UTuRE ©| $He IAEl, $9 Ibs
B gte 3= MY Bl gR1 AT B T8 ©
(10) | AM® UISURT 3R SaRET F@rer ol &
R guishA (o 20 3R 24f1) & 343 nm
TR IAfSmad sraenyer feEr, fSad SaveT
Fary ol § ursuRe @ IuRefd @1 gfte
gS | Saxexr qarer gof # arsuRe &1 ArEred
faeemor [Jeiia gl WagRpIue [afe grT
far T (ATl 5) | SaRERT F@rel gul &
TN (0.273) BT AT YIGURA & HIF®
A g (R 3) g1 fdbar | 10 ug/
ml SaRERT F@rT ol "l H Alg UrguRe @l
AT 2.256 pg/ml TS I8 | U 719 I8 T&i0d
el & fo efya Ay savewr oy gof

DI STRd BRI | 39 aefyd fafer @1 faerar
g & urguRe & A ¥ SavexT Fary ot &1
AFDHIHR] B B [y T DI FAdH A
(minimum amount of sample) 3TaeIH BN |

4. forspd

RIS quichaATdT fAfey §RT SaRERT Fare
o % UIgURT & ABIBRT BT fqeeyor fhar
1 | faefid fafe wte, fara-, g,
feenfrdell @1 orgutem @Rl © | Hifd®
ARG gy & 3retral, fasiia fafdr &
SUANRT SIRERT Fa1 T H UIgURA & OTcHD
IR AETHS faveiver & forg fdar S Awar
g1 39 A ¥ 1y SRew Farr el H
220 felum™ rguReE @) AT3T U g8 | S
T W TAT & WU H SIARERT Fard ol Bl
Jugeh AT (dose) FEIRT &I 1 Fahell © AR
AT AN ¥ SIRERT Fa1f ol Bl GRe
3R UMTadHTRAT Y JMeaTRYd B ST FH Y |

5. it

dE®, e (EeH), IS
IMYde  UHDH U R,  TOGDIT
(TTYRIRIMEW), B, WRA—679531, Dol
argde fame srgau akue (ARNsRUTH),
Y HAT, s faeell, WRA Bl AT AR
URUT UG 9 B W FReR e @ forg
facell, MRT—110058 & TR € |

f&di & <oxra: dis T8l

fo<ia wedn: ®rs T8

Afepdr ®e: BIs el
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artetemrait vd Rt @t
qTfeldT 1—SaRE™T adTer ol radal &I el (WY & 9 & A1 AR I9d QT1dh FIIAN)

B | O P AW | aeEfad T ST B | =1 SuAnT
(H¥p) T AT
1 qERIPH, ATSUTd ged o TS (Root) |INTURMET (antimicrobial),
el Cyperus rotundus Linn HIHRIYT (antifungal) 3R
TE-3ffRilse (antioxidant)
Trfafafer
2 fOrareft UIEWR @R %l (Fruit) | USI—sifaiiSe, AoiRan—red
Piper longum (antimalarial), $HTA=TID
o (Anthelmintic action)
3 SINEC) EIEEREEEIEDE Hel SARARID (antipyratic),
Piper nigrum 3R TR Tfafafey
(anxiolytic)
4 g ISSIESESIEIREE] G U<l SHhe™gl anti-
Zingiber officinale (Rhizome) | inflamatory), &< faR®

(anti-analgesic), AICTa—Ie
(anti-obesity), JFTTORTY

5 qRYCT eI DRIFE] Frgof gl | UEWIErSIRa (Anti-
Hedyotis corymbosa protozoal), I

R, GERURAITSS
(antispasmodic) 3R
(Bronchodilator activity)

6 Eagll TSt Usliggerrer |l Ul | SeRATRd, UATeol R, T
Andrographis paniculata | (Whole TR @1 Tafafr (Wound

Plant) healing activity)
7 PRI | fUDRIRETT BRI TS /Ube | HelRIT—IE! (antimalarial),
Picrorhiza kurroa JMURIET (antimicrobial),
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drfetept 2. srfaa¥dry uRegEdr (Intraday precision)

Aigar (ug/ | EATT 1 [ IrgeNOr | Iraeiyer | IAA YosTRUHS! | 3ifH Ay
ml) (a8 10:00 |2 (GIU8X |3 (S198R | (Average % %RIRUES (Overall
EN)) 12: 00)  [2:00 ¥ot) | RSD) mean % RSD)
4 0.359 0.355 0.367 0.052357 0.225536
4 0.359 0.355 0.367
4 0.359 0.355 0.368
%3IRTASl [0 0 0.15707
6 0.624 0.627 0.637 0.141707
6 0.623 0.626 0.634
6 0.623 0.626 0.636
%RIRUAS! | 0.09263 009212  [0.24037
8 0.860 0.878 0.861 0.482543
8 0.860 0.877 0.860
8 0.861 0.879 0.864
%3TRYHS! | 0.06711 1.1389 0.24162
drferet 3. 3ok feawdia uRgEdm (Inter day precision)
RIEGI IO | JERTT JTITT IR sifer Ay
(Dilution) | (= 1) | (2 (e 3) /oS TRURTS! %3 TRTTS]
(ng/ml) (Average % (Overall mean
RSD) % RSD)
4 0.359 0.375 0.363 0.05138 0.07492
4 0.359 0.374 0.363
4 0.359 0.374 0.363
%RTRUTS! 0 0.15414 0
6 0.624 0.665 0.604 0.0627
6 0.623 0.665 0.603
6 0.623 0.665 0.603
%RTRUES! 0.09263 |0 0.09563
8 0.860 0.887 0.832 0.1107
8 0.860 0.884 0.833
8 0.861 0.884 0.833
%3TRUES 006711  [0.195706 0.069297
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TTfeThT 4. HOIRAT (robustness) 3R AT (ruggedness) & TR

Aledl (ug/ml) 3TNET (absorbance)

BIECS foreeryes 1 fargetva 2 18 f&t Afcwad | HH @& aoEE W)
(Analyst 1) | (Analyst 2) |[dT9HM TR (ambient temperature)

4 0.375 0.365 0.359 0.359

4 0.374 0.363 0.359 0.359

4 0.374 0.364 0.359 0.359

6 0.665 0.625 0.624 0.624

6 0.665 0.623 0.623 0.623

6 0.665 0.624 0.623 0.623

8 0.887 0.855 0.860 0.860

8 0.884 0.856 0.860 0.860

8 0.884 0.856 0.861 0.861

%@TTQ?T@[ 0.1166 0.167477 0.10693 0.05325

dIfeTdT 5. AT ATUGS

RIEES! gfRomH AU S gRoTH

SENIEE BB 343 nm Y&l (AT + UHe)) (100.43 £ 1.35)%

(Absorption Maxima) (Accuracy mean+SD)

IRR & M @ A | 2—10 pg/ml IRY[Ed (Afére 9+ | rafeasia (o

(Beer's law range) faaet % ) (Precision |22553)

CIELESRSIESD) % RSD) IR feasi™ (o.

9feTH T[0T (regression | 0.9995 07492)

coefficient) LOD (pg/ml) 0.504823

gfeTH FHIHRT Y = 0.1211X LOQ (ug/ml) 1529768

(Regression equation) T SGEET (sample | 0273

@l (Slope) 0.1211 absorption)

3raR1e (Intercept) 0 10 (pg/ml) @343 nm
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Table of the Hindi equivalents for the technical terms

Absorption IO Loss on drying Y[HIHT &3
Analysis fgoryor Method development | f3fey Qg
Asymmetrical TR Rg=rg Qualitative and TUTHS AR
stretching quantitative IS
Bending gp1d Solid residue 31 Y
Clinical Application | Jerf® aa';pﬂ'r[ Standardization 5
Concentration RIES Substituted aromatic | yferenfiq Qi
Dilution THT ring T
Dose ERTP Symmetrical wHad Raema
Limit of detection and | gRerofiem=or @5 stretching
quantification I 3R ST Toxicity AT
Linearity IRgepar Validation AR /
NIZIEE]
Wavelength RERIEA]
115 - JEC-Methanol extract
110 4
105 —-
100 —-
@
z |
E 95 S
E 901
E -
£ g5
= 80 S
7h —-
70 —-
65 T T T T T
4000 3500 3000 2000 1500 1000

Wave number cm™
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Piperine std
100 P
95 S
90
a
L]
[
£ 85
E
L3 ]
S 80
DH-HD"'
75
70
65 T T T T T T
4000 3500 3000 2500 2000 1500 1000
Wave number (cm)
IF 1. SIRENT AT ol SR AMd UiguRe (marker piperine)
BT THTI—3MER auichd (FT-IR spectrum)
05 - Piperine -JKC
2o - b
a o 04
[s] N O
@ o § 0.3
g - £
3 2 02
0.1 4
o T T r Y 0.0 - T T T T |
250 300 350 400 450 500 250 300 350 400 450 500

wave length (nm) Wave length (nm)

= 2. (Q) #oAle § urSuiRe &1 URTHT goiehd, (1) SaRERT Fdreil Ui HeMifad 31dh
(methanolic extract) @& GRS guich¥d (UV spectrum)
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Piperine Standard @343 nm

14 -
1203
124 e ®
0964 .-
e P
§ 08 | 0.746 .= y=0.1211x
- L R?=0.9995
3 0.6 - 0.486 ............
R
0.4 - 0242 ..
024 LT s
0
o '... T T T T T T T T T 1
0 1 2 3 4 5 6 7 8 9 10
Concentration (pg/mL)

fom 3. #AYUATT # 343 nm WR URUYRA BT AUTHT dh (Calibration curve)
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