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8. Pharmacognostical Study 3 gf5rerdT carazenuo
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1. Etlingera linguiformis (Roxb.) RM.Sm.

2. Heracleum nepalense D. Don.

3. Leea macrophylla Roxb.ex Hornem.

4. Astilbe rivularis Buch.-Ham. ex D.Don

5. Asparaqus filicinus Buch.-Ham. ex D.Don

6. Polygonatum cirrhifolium (Wall) Royle

7. Urtica dioica L.

8. Chrysopogon zizanioides (L.) Roberty

9. Cannabis sativa L.

10. Taxus mairei (Lemee & Lev.) SY. Hu ex TS. Liu
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Japlera sidioliadl Morphological fara=ur

Asparagus filicinus Buch.-Ham.ex D.Don
Family: Asparagaceae

Local name: Ban Kurilo

Part used: Root

A perrenial tuberous shrub of 0.5-1.5m long,
green, flat needle in groups of 2-5 at each node.
Tuber spindle shaped. Flowers white, Fruit orange,
globose. Seed black.

Asparagus filicinus ( PC: C. Khanal)

Astilbe rivularis Buch.- Ham. ex D.Don
Family: Saxifragaceae

Part used: Rhizome

Local name: Thulo okhati

An erect rhizomatous, perrenial herb growing under the
forest cover, 1-2m tall. Leaves pinnate, 15-45cm long, leaf-
lets ovate, long pointed. Flowers small, greenish yellow in
terminal branched pyramidal clusters.

Astilbe rivularis ( PC: C. Khanal)

Cannabis sativa L.

Family: Cannabacea

Local name: Gajha

Part used: Leaf and flowering shoot

An erect, aromatic resinous, annual herb with angular stem, 1.2-
4.8m tall. Leaves alternate, stalked, palmately compound,Lower
leaves with 5-11 leaflets and upper leaves with 1-3 leaflets, leaflets
variable in size, 3-10cm long, linear to lanceolate, long ponted,
coarsely toothed. Flower unisexual, male flowers in short drooping
penicles,female in short axillary crowded spikes. Fruits 4mm,
glandular, hairy. Seeds white, globose, 1-3mm diameter, glabrous. Cannabis sativa (PC: R. Tamang)
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Chrysopogon zizaniodes (L.) Roberty
Family: Poaceae

Local name: Khaskhas (Vetiver)

Part used: Root

A perrenial grass. Leaves with compressed sheaths, blade
narrowly linear, acute, 30-90cm long, 4-10mm broad, errect.
Flowers gray, green or purplish in panicle of numerous slender
racemes, spikelets sessile, linear, lanceolate, glabrous. Fruit
grains, obolongslightly oblique at the apex. Roots are bitter
and acrid. Carpel 8-12mm; stigma bifid. Chrysopogon zizaniodes ( PC: K. Shah)

Etlingera linguiformis (Rox.) R.M.Sm.
Family: Gingiberaceae
Part used: Rhizomes

It is known as elongated torch ginger is a tall, leafy, perennial
herb, up to 2m high, with stout, copiously runners-bearing
aromatic rhizome. Leaves are 30-45 cm long, oblong,
lanceshaped, hairless. Flowers are borne in red spikes about
8 cm long, oblong, narrowed at both ends, few-flowered,
submerged mostly in the soil. Lip of the flower is 5 cm long,
oblong, bright red and yellow, deflexed, folded below the middle.

Etlingera linguiformis (PC: GD Bhatta) -Cultivated

Heracleum nepalense D. Don
Family: Apiaceae
Local Name: Bhote Jeera

A annual herb of 1-1.5m tall. Stems hairy, fistular, hollow. Lower
leaves toothed,deeply lobed, upper leaves ternate with leaflets
often 3-lobed. Flowers white. Fruit obovate with broad lateral

wings, weak ribs and 4 vittate.
Heracleum nepalense (PC: S. Sapkota)

Heracleum nepalense (PC: S. Sapkota)
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Leea macrophylla Roxb.ex Hornem
Family: Vitaceae
Local name: Galenee

Parts used: Root

A large shrub .Leaves 2-3 pinnate, leaflets elliptic - oblong
. Flowers greenish to bluish in corymbose cymes. Fruits

berries, deppressed globose, black when ripe.

Polygonatum cirrhifolium ( PC: C. Khanal)

Leea macrophylla (PC: GD Bhatta)

Polygonatum cirrhifolium (Wall.) Royle
Family: Asparagaceae

Local name: Khiraule

Part used: Rhizome

An erect herb, 60-120cm tall. Leaves simple, sessile, in whorls
of 3-6, linear to narrow lanceolate, 6-15cm, usually with coiled
tendril like tips. Flowers in clusters of 2-4 arising from the axils
of the whorled leaves, white tinged with purple or green. Fruits
globose, red before and black when ripe.

Taxus Mairei (Lemee & Lev.) S.Y. Hu ex TS. Liu

Family: Taxaceae
Local name: Lauth salla

Part used: Leaves

An evergreen much branched coniferous tree. Leaves are
slightly curved, somewhat flat, margin slippery and bracts at
the joint of branches are not distinct. Flowers unisexual, male
flowers in short stalk, globose catkins in axils of leaves, female
flowers solitary, axillary, green. Fruits red fleshy, 8mm in diam-

eter. Seeds encircled by a fleshy red aril.

Nk

Urtica dioica (PC: L. Bhandari)

Taxus Mairei (PC: R. Tamang)

Urtica dioica L. (Lemee & Lev.) S.Y.Hu ex T.S. Liu

Family: Utricaceae
Local name: Sisnu
Part used: Twigs

An erect herb with stinging hairs,up to 2m tall. Leaves simple,
opposite, stalked, ovate or la nceolate, 5-10cm long, accumi-
nate, usually cordate, teeth large, coarse. Flowers small, green
in axillary clusters on the terminal part of the stem, male and
female on seperate plant.
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JebreTd oTaaiad! Microscopic SIS fAIGUT

— Vernacular . |Part Powder -
S.N | Scientific Name Locality Powder Characteristics
Name Used colour
Presence of parenchymatous,
1 | Asparagus filicinus Kurilo Ilam Root Brown collenchymatous cells, pitted
vessels and fibers.
’ Astilbe rivularis Buch.- Thulo okhati | lam Root Brown Presence of starch grains,
Ham. ex D.Don parenchymatous cells, fibers
Presence of simple and
o - . glandular trichomes, epidermal
3 | Cannabis sativa Bhang Kirtipur Twigs Green cells, vessels with pitted and
spiral thickening.
Stem and Shows starch granules,
4 | Chrysopogon zizanioides | Vetiver Dhanusa roots Gray parenchymatous cells, vessels,
fibers etc.
, o . Presence of cork cells, Tri-
5 | Etlingera linguiformis Jhapa Rhizome | Brown chome vessels and fibers,
8 | Heracleum nepalense Bhote Jeera | llam Root Light Presence of cork.cells, reficu-
brown late vessels and fibers.
Leea macrophula Roxb Shows cork cells, needle
7 Py ' Jhapa Root Brown shaped crystals, fiber and
ex Hornem. /
starch grains.
Presence of vessels, needle
8 | Polygonatum cirrhifolium | Khiraule Jumla Rhizome | Gray shaped crystals and mucilage
canal
. Shows upper epidermis and
9 | Taxus Mairi Lauthsalla Makwan- Leaves Light lower epidermis with sunken
pur green '
stomata, fiber etc
Presence of simple and glan-
10 | Urtica dioica Sisnu Palpa Twigs Green dular trichome, starch gains,

parenchymatous cells etc.

aIffes Yoy Ufddeet 2006/00®

1%




Microscopic 3/E2RIoIbT BICRE

a b a
c d b c
1. Etlingera linguiformis a. Trichome b. Fiber c. Cork cells  d. vessels 2. Leea macrophylla a. Cork cells  b. Needle shaped crystals  c. Fiber.
a b a
c d e c d
3. Cannabis sativa  a. Glandular trichome  b. upper epidermis  c. Pitted vessel 4. Heracleaum nepalense a Fibers b and c. vessels.
d. Lower epidermis e. simple trichome
a b a b
c d c d
5. Asparagus filicinus ~a. Collenchy and parenchy cells b. Fibers 6. Polygonatum cirrhifolum . Vessel b Crystal ~¢. Mucilage canal
c. Pitted vessels d. Stone cell d. Parenchymatous cells.
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c d b c
7. Utrica dioica  a. Glandular trichome b, Stellatetrichome  c. Simple trichome . Cells with stoma 8. Taxus mairei  a. Upper epidermis with sunken stomata  b. Lower epidermis
c. Fiber
a b a b
c d c d
9. Chrysopogon zizanioides a. Vessels b. Stomata c. Fiber 10. Astilbe rivularis  a. Cork cells b Vessel c. Fibers d. Vessel

d. Parenchymatous cells.
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Public Sample Identified in Pharmacognosy Section (2076/2077)

difeIoor: 9

Case samples

1. Ophiocordyceps sinensis

7. Pterocarpus santalinus

13. Ferula sp.

2. Allium sp.

8. Ophiocordyceps sinensis

14. Swertia sp.

3. Dactylorhiza hatagirea

9. Aconitum sp

15. Quercus sp.

4. Paris polyphylla

10. Rohdea nepalensis

1. Silajit

5. Allium sp.

11. Glycyrrhiza glabra

6. Curcuma sp.

12. Bergenia sp

17. Ophiocordyceps sinensis

Other public samples

18. Ariseama sp.

25. Fritillaria sp.

32. Neopicrorhiza scrophulariiflora

19. Polygonatum sp.

26. Paris polyphylla

33. Neopicrorhiza scrophulariflora

20. Aconitum spicatum

27. Aconitum sp.

34. Neopicrorhiza scrophulariflora

21. Cinnamomum tenuifolium

28. Aconitum sp.

35. Neopicrorhiza scrophulariiflora

22. Valeriana jatamansi

29. Oroxylum indicum

36. Neopicrorhiza scrophulariflora

23. Ophiocordyceps sinensis

30. Crocus sativum

24. Zanthoxylum sp.

31. Ganoderma lucidum

37. Taxus mairei

Other public samples

38. Nardostachys jatamansi

39. Nardostachys jatamansi

40. Taxus sp.

41. Neopicrorhiza scrophulariflora

42. Cinnamomum tenuipile

43. Nardostachys jatamansi

<R
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y. Phytochemical study

I IFFMRIGH @ A= ewae dafod o o= 9o Jel AN SfSgeisad!

HISCIBADT AT T~ TRIA B |

Phytochemical Screening of Medicinal plants in 50% ethanol Table 2
Chemical constituents | 1 2 3 4 |5 6 7 8 9 10
Volatile oil - it e |+ . s
A|ka|0|d +++ _ ++ ++ + + + + ++
Steroid ++ ++ + ++ +++ ++ + ++ ++ ++
Triterpenoid PV [ ++ ,+ + + +
Carbohydrate + ++ + + + ++ -
Flavonoid e+ e+ ++ e+ ++ + ++ - e+ +
Protein B + + B + R
Saponins * 3 |+ B +
Tannins ++ +++ ++ ++ +++ ++ ++ + ++ +
Glycosides e | ++ o wer |ae |s + ,r
Anthocyanin - _ + +
Reducing sugar ++ SR e ++ + + + + +
Penolic | P [P [ ++ ++ + ++ ++

Where Solvent System = 50 % ethanol

1. Etlingera linguiformis Rhizome (+5rar) Note:

2. Leea macrophylla Root (+Tar)

3. Astilbe rivularis Root (g@m™)

4. Urtica dioica Leaves (aredn)

5. Cannabis sativa Aerial part (f&figr)
6. Taxus mairei Leaves (wfeagR)

7. Chrysopogon zizanioides Stem and roots (ergs)

8. Heracleum nepalense Root (s&m)
9. Asparagus filicinus Tuber (g@m)
10. Polygonatum cirrhifolium (=)

*means presence in trace amount.

++ means presence in moderate amount.

+++ means presence in adequate amount
means absences

aIffes Yoy Ufddeet 2006/00®
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Cannabis sativa o1 BISSIBIAIDA STEAAST

1. Preliminary phytochemical screening:
IRMS BISCIaiehe A &I FFgaRe! Afiet < wuaT |

. Ethanol
Phyto-constituents | Hexane (70%) H20
Steriod + - *
Terpenoids - - +
Saponin +
Flavonoids
Tannin - + +
Alkaloids +
Glycosides - * +
Carbohydrate * - +
protein
Volatile oils - *

2. Polyphenol Content in Methanolic extracts

TPC (Mg GAE/ g) TFC (Mg QE/q)
912 4.07 in MEOH extracts

3. Scavenging activity of Cannabis sativain methanol extracts by DPPH assay.

Extracts DPPH scavenging
Methanolic 56.98

4. Physiochemical properties

Foreign matter 0.10%
Loss on drying 1045%
Total Ash 9.98%
Alcohol soluble extractive value 12.50%%
Water soluble extractive value 4%

wareH arget e Cannabenoids/Terpenoids @1 #man ww=ft fawqa srewem, sigeae &9d T
ARH TP B |
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& Biochemical Study

fqaefe (Moringa oleifera-seed) sriafes sreawm

Anti-diabetic test on normal mice

Test Initilzlvg:u;ose Glucose level mg/dl aiter antidiabe:;it;I r?:fect % at
Time Ohr Thr 2hr 3hr
blank 65.00 64.00 63.00 61.00
glipizide 66.00 63.00 |[51.00 |45.00 |26.23
Moringaoleifera | 64.00 6000 |[5400 |5200 |14.75
seed

IRIh e e, srgaar I Moringa oleifera seed & Significant sm=mam Anti-diabetic o1
IEP] UISAT q9 AT AT oY ST U9 g TR IMEeRN Afie gearsy Ay e v
] ufear T 3avds IRaB |
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©. Pharmacological study

IH JFHUFRIGEE F=TgaR® afd T4 T Raw@d! Toxicity uXieor gd sreaas
TRTPH B |

SN. [ Essential oil LD50 Value Category Lable
1 | Abies non toxic 5 May be harmful if swallowed
2 | Cedarwood non toxic 5 May be harmful if swallowed
3 | Rose marry 1920 mg/kg 4 Harmful if swallowed
4 | Large Cardamom | 1950mg/kg 4 Harmful if swallowed
5 |[Siltimur 1750 mg/kg 4 Harmful if swallowed
6 [ Turmeric leaf non toxic 3 May be harmful if swallowed
7 | Holybasil non toxic 5 May be harmful if swallowed
8 | Ginger root oil [ non toxic 5 May be harmful if swallowed
9 | Turmeric root oil | non toxic 5 May be harmful if swallowed
10 [ Cypresswood oil | non toxic 5 May be harmful if swallowed
11| Curryleaf oil non toxic 5 May be harmful if swallowed

SWRIh g wfod e, sigea™ T Rosemary, Large cardamom, Siltimur =1 w1fyr Seo Wy
FEIRHS! M g o1 Td! usAl | a9 A AT ou S d e TR GWESRI
A geare uflify e ga d@l ufeam T sawdsd Rew |
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Q. Essential Oil Study

Nardostachys jatamansi (D. Don) DC.

Introduction:

Nardostachys jatamansi is a flowering plant of the valerian family that grows in the Himalayas of
Nepal, China, Bhutan and India. The plant grows to about 1 meter (3 ft) in height and has pink, bell-
shaped flowers. It is found at an altitude of about 3,000 to 5,000 m (9,800 to 16,400 ft). Rhizomes
(underground stems) can be crushed and distilled into an intensely aromatic amber-colored essential
oil, which is very thick in consistency. Nard oil is used as a perfume, an incense, a sedative, and an
herbal medicine said to fight insomnia, birth difficulties, and other minor ailments and mild, dry winters.

Physico-Chemical Analysis oil: Parameter Ramchhap | _Dailekh

0il% (v/w) 1.2 09
Refractive index@20°C | 1.51649 1.51647

Place of collection: Ramechhap and Dailekh
Color: Amber/ Dark green

Chemical composition:
Major chemical constituents are: Pinene <beta>, Terpineol <alpha>, Calarene, beta-Humulene,
Spathulenol, Viridiflorol, Valerenol, Cedrenyl acetate etc.

GCMS Chromatogram:

Fig: GC-MS chromoto-
gram and constitution
of jatamansi oil

( Report from instru-
ment section)
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Vetiver (Chrysopogon zizanioides) (L.) Roberty

Introduction:

Vetiver (Chrysopogon zizanioides) also called khus-khus is perennial bunchgrass of the family
Poaceae.lt is native to the tropical regions in Asia. It grows upto 1.5 metres (5 feet) in height and
forms clumps as wide. The stems are tall, erect and stiff and the leaves are long, thin, and rather rigid.
It's root system is finely structured, very strong and can grow upto 4 metres (13 ft) in depth.

Vetiver is mainly cultivated for the fragrant essential oil steam distilled from its roots. The oil is amber
brown or golden brown and viscous. Its odor is described as deep, sweet, woody, smoky, earthy,
amber and balsam. The best quality oil is obtained from 18- to 24-month-old roots. Oil is mainly used
for cosmetics, aromatherapy, herbal skincare and ayurvedic soap.

Physico-chemical analysis of vetiver oil:
Place of sample collection: Dhanusha Dham, Dhanusha
Color: Viscous amber brown
Odor: pleasant characteristics
0il % : 0.6 (v/w)
Refractive Index: 1.51755 @ 20 C
150976 @40 C

Chemical Composition:

Vetiver oil or khus khus oil is a complex oil, containing over 50 identified components, typically:
Muurolene <alpha>, cadinene <gamma>, Cadinene <delta>, Eudesma-4(15), 7-diene-1. beta.-ol, Muur-
olol <alpha>, 4,5,5,7- tetrahydroindazole-3-spirocyclohexa, valerenic acid, methyl ester, lanceol cis,
2,3- Dimethyl-4-biphenylamine, benzoic acid, furfurol, vetivene, vetivenyl vetivenate, terpinen-4-ol,
5-epiprezizane, khusimene, a-muurolene, khusimone, Calacorene, 3-humulene, a-longipinene, y-se-
linene, &-selinene, &-cadinene, valencene, calarene,-gurjunene, a-amorphene, epizizanal, 3-epiziza-
nol, khusimol, Iso-khusimol, valerenol, b-vetivone, a-vetivone.

GCMS Chromatogram:
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90. JTAMOTD fAYINUT GAT 5 JUIE DIIHAT

FFHAHTTASTR] BRIZHHE®H AL SIFSFCIP] AR Ydg - Agcayul I8d] B | I 37 d. 006 /99 AT 99g0
ael TAEG®! faveyvr, yaefieRor, o e dun R e TRye © | g a¥el gearE
IF AL 9 A HH AEM THAT UTK g YD B | v IOIRAT AR Jod] ATIRAT JATYHT BHI I
PITS-9R DI GHGDH] BRUS THATD] AEH IRTGC 3TYDT 81 |

a1 farma 4 anfdfe af 2Re w1@ TP AoE T

. fr 4 anffes @ wdw e T adEvTe qeary

IH JGEUFAG] IC 3. o6g/osy A1 favw Fadesr @it RmeiRe R gafaa doe

ReToTHS faavor:
O It e afRerer (5h,) EXS| Fata e afReroer (H0.)

1 | Wintergreen 7062 12 | Apricot 146
2 |Palmarosa 1506 13 | Valerian 75
3 | Dhatelo 954 14 | Artemisia 71
4 | Lemongrass 930 15 | Cinnamon 62
5 | Chiuri butter 930 16 | Mentha 56
6 | Chamomile 665 17 | Anthopogon 45
7 | Citronella 571 18 | Calamus 38
8 [ Juniper 284 19 | Zeodary 32
9 | Ecalyptus 261 20 | Basil 31
10 | Cedarwood 254 21 | Sugandhakokila 30
11 | Zanthoxylum 146
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9. Physico-chemical study of some Mostly Trades Essential Oils

The study of different properties of essential oil slike solubility, density, specific gravity, refractive
index, optical rotation, specific rotation, acid value, saponification value, ester value colour, stateetc
is known as physic-chemical parameters.

There are some different parameters of mostly traded essential oils under study which are men-
tioned below.

1. Acid Values:

Acid Value (AV.) is the number of milligrams of potassium hydroxide required to neutralize the
freefatty acid in one gram of a fat, oil, resin, etc.. The low acidity of oils is considered as neutralized
and safe for making skin care products though high acidity of oils may be harmful for skin.

Calculation:

Strength of KOH = Weight of Potassium Hydrogen Phthalate x1000
Volume of KOH Consumed x Molecular Weight of PHP

Acid Value = 56.11x (Volume x Strength) of KOH

Weight of sample taken (in grams)

List of Acid Values of different Essential Oils and their Range

) . i (o Sample .
SN. Name of Oil Temp (°c) Humidity (%) Provider Acid Values Range
EA (H1) 1.3942
1.3178 to
1 | Eucalyptus 254 79 HCo (H2) 1.5802 15802
HPL (H4) 1.3178
EA (H1) 4,7905
3.0992 to
2 | Lemongrass 258 80 HCo (H2) 30992 47905
HPL (H4) 3.8041
EA (H1) 0.2820
HCo (H2) 0.2571 0.2185 to
3 | Mentha 259 80
NPRL (H3) | 0.2581 0.2820
HPL (H4) 0.2185
aIffes Yoy Ufddeet 2006/00® By




EA (H1) 04403
. 0.3235 to
4 | Juniper 26.3 79 HCo (H2) 0.3235 04403
HPL (H4) 0.3298
EA (H1) 3727
5 | Xanthoxylum 264 79 HCo(H2) | 21903 1367?;2 to
HPL (H4) 16320
EA (H1) 34371
. 14479 to
6 | Citronella 264 79 HCo (H2) 2.8134 34371
HPL (H4) 14479
EA (H1) 2.5881
. 2.5881to
7 | Cinnamon 264 79 HCo (H2) 2.8080 29165
HPL (H4) 29165
2.Specific Gravity:

Specific Gravity (relative density) is the ratio of the mass of a given volume of the oil at 20°c to the
mass of an equal volume of distilled water at 20°C.Specific gravity is an important physical constant
and is specific for each liquid. It is a criterion which indicates about the quality and purity of oil.

Calculation:

Specific Gravity = (Weight of Pyknometer + oil) — (Weight of empty Pyknometer)

(Weight of Pyknometer + Water) — (Weight of empty Pyknometer)

= Weight of Qil
Weight of Water

List of Specific Gravity Values of different Essential Oils and their Range

SN. | Name of Oil Temp (°c) Humidity (%) Sam.ple Acid Values Range
Provider
EA (H1) 09044
HCo (H2) 0.9036 0.9036 to
1 Eucalypt 26,6 79
ucalyptus NPRL (H3) | 09438 09438
HPL (H4) 0.9045
EA (H1) 0.8945
HCo (H2) 0.8933 0.8933 to
2 | Lemongrass 26.5 78 NPRL (H3) 09537 0.9537
HPL (H4) 09016
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EA (H1) 0.8980
HCo (H2 0.8982
N . 262 7 o (H2) 0.8967 to
NPRL (H3) | 08967 0.9036
HPL (H4) 09036
EA (H1) 0.8813
. 0.8694 to
4 | Juniper 26.5 79 HCo (H2) 0.8743 08813
HPL (H4) 0.8694
EA (H1) 0.8884
0.8831to
5 | Xanthoxylum 26.5 80 HCo (H2) 0.8831 08884
HPL (H4) 0.8786
EA (H1) 0.9048
. 0.8922 to
6 | Citronella 26.6 79 HCo (H2) 08922 09048
HPL (H4) 0.8941
EA (H1) 0.8894
. 0.8856 to
7 | Cinnamon 264 79 HCo (H2) 0.8856 08915
HPL (H4) 0.8915

3. Optical Rotation (O.R.)

The optical rotation is the angle, expressed in milliradians and/or degrees of angle, described by the
polarization plane of luminous radiation whose wavelength is 589.3 nm0.3 nm, corresponding to
the D lines of Sodium, when such light travels through a thickness of 100 mm of essential oil under
given conditions of temperature. The optical rotation value also signifies the purity of essential oil.

Calculation:

Optical Rotation (OL‘D) = A x100

Where,
A=value of angle of rotation in milliradians and/ or degree of angle,
I=length of the tube used, in millimeters

aIffes Yoy Ufddeet 2006/00®
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List of Optical RotationValues of different Essential Oils and their Range

S.N. | Name of Oil Temp (°c) | Sample Provider | Acid Values Range

EA (H1) -5.16
HCo (H2) -548

1 | Eucalyptus 256 -6.31t0 0.52
NPRL (H3) 0.52
HPL (H4) -6.31
EA (H1) -1.34
HCo (H2) -148

2 | Lemongrass 26.5 -3.37 to -1.34
NPRL (H3) -2.92
HPL (H4) -3.37
EA (H1) -3403
HCo (H2) -3744

3 | Mentha 259 -3744 t0 -34.03
NPRL (H3) -36.14
HPL (H4) -37.34
EA (H1) 5.33

4 | Juniper 26.3 HCo (H2) 567 5.33 to 13.96
HPL (H4) 13.96
EA (H1) 5.21

5 | Xanthoxylum 264 HCo (H2) 5.79 5.21to 7.01
HPL (H4) 701
EA (H1) -1.34
HCo (H2) -1.38

6 | Citronella 26.6 HPL (H4) -2.38 -2.38 to -1.34
HCo (H2) 6.61
HPL (H4) 643

4. Thin Layer Chromatography:

Thin Layer Chromatography is a technique used to isolate non-volatile mixtures. The experiment is
conducted on a sheet of aluminium foil, plastic, or glass which is coated with a thin layer of adsorbent
material. The material usually used is aluminium oxide, cellulose, or silica gel.

On completion of the separation, each component appears as spots separated vertically. Each spot
has a retention factor (Rf) expressed as:
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Rf = dist. travelled by sample / dist. travelled by solvent

The factors affecting retardation factor are the solvent system, amount of material spotted, absorbent
and temperature. TLC is one of the fastest, least expensive, simplest and easiest chromatography
technique.

The compounds in the mobile phase move over the surface of the stationary phase. The movement
occurs in such a way that the compounds which have a higher affinity to the stationary phase move
slowly while the other compounds travel fast. Therefore, the separation of the mixture is attained. On
completion of the separation process, the individual components from the mixture appear as spots
at respective levels on the plates. Their character and nature are identified by suitable detection
techniques.

The TLC spots and their Rf Values of some essential oils

Fig: TLC spots of Lemongrass oil Fig: TLC spots of Cinnamon il

Fig: TLC spots of Mentha oil Fig: TLC spots of Eucalyptus oil Fig: TLC spots of Juniper oil
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Fig: TLC spots of Citronella oil Fig:TLC spots of Xanthoxylum oil

Table for Rf values of some essential oil

SN. [ Name of Essential Oils RF Values Sample Provider
.| Eucalyptus 0.09,0.34,0.39,045,0.70,0.85 H,H,H,
2. | Lemongrass 0.18,0.32,0.65,0.77,0.87 H,
0.18,0.34,0.65,0.77,0.88 H,
0.16,0.25,044,063,0.76 H,
0.16,0.30,0.62,0.75,0.88 H,
3. [ Mentha 047,0.59,0.65,0.71,0.81 H, H
045,0.53,0.62,0.71,0.81 H, H,
4. | Juniper 0.14,0.22,0.0.35,042,048,0.56,065,0 [H, H, H,
72,085
5. | Xanthoxylum 0.40,0.58,0.71,0.76,0.84,0.96 H,H,H,
Citronella 0.29,0.55,0.66,0.80 H,H,H,
Cinnamon 0.35,0.55,0.71,0.76,0.87 H,H,H,

Note: RF value gwifrad d@®! composition TRIFTRITG®! araraxer wamT g1 solvent system 3 TLC
plate T e o |
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9Q. Accreditation Support Program

External Audit
TN IS0 17025 BT FaAoord:

fawr  srria@r  Instrument Section I I«
urpfae weer sy 1S0 17025:2005
gre Accreditation wgermEr SO 17025:2017 =
TR T gd aifeat ;igaR 3 NABL India sre
yarreneTd! audit TRISAY | Audit &1 HEET So@T
Tarsewd! FwE- (Closure of Non Conformities-
NC) uwarq warmmerd  Accreditation
TR 08 Il gRifexsedr IS0 17025
31 Accreditation @715 fAReoRaT &7 Awoar ura
YUh © |

Standard Operating Procedure (SOP) preparation for phytochemical study

ITAHTRGTS N AT IJHHHD] BRFHAGE JaRed el g s e-dl JIfl a7y
g fafr= gerer SOP &6 918 ®F] T8 oske®l B | o9 a=a a9 a7 a. # High
Performance Liquid Chromatography (HPLC) = Fractional Distillation Unit (FDU) <=meser SOP
FAEUDT B | IHEIC IUIRVEEHD] HATGd qAT TIRMT TRSIHRY §O |

1. Standard operating procedure for fractional distillation. 2. Standard operating procedure for HPLC
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q3. Proficiency Testing (PT) SbTeizbaTaN AGSTOTAT

ISO 17025:2017 #1 amawamar dem Accredited
WIRMaeT  oRag Ahevs aRyfdel  fAf
ik wiRa! Proficiency Testing @ Inter Labora-
tory Comparison - ILC ®ris#1 91 foss7 o graems
AR sgaTReEe PT srisaa am foggar
forll 79 sTia wRae! gexm@ed Aashvi PT and
Analytical Services are g wmig Acid value, Refrac-
tive Index / Saponification value @1 Proficiency testing
A1 A1 g gHOS WA gId w4l |

q8. 1S0 17025: 2017 & QA/QC JJ«ct dlfeid:

T R, 99@ld IgEH Swee I UEaed 99l guEened shareeers S0
17025:2017 & QA/QC w==h urdt e aifow s & W=t qeran sifdgfg 7 wwo wua! © |
I dfeHP] WIfkTaTe f3WTT SideT TANRIGMl S T d91i+h Jo1 HaREl ORI Sl
TINRISGT HATGIHT A AMSTAND] FhS HRFIITH Hed J&o |

Figure 4 faurTe A1 dere ¥ SuHEIGEe REw € Alfead dgdr
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Training Schedule :

Day Subject Date Time Trainer
| General Requarments of IS0 17025: 2017 (Clause Poush [ 10am to ipm | Mr. Sailesh K Jha
4,5,6) 7
Documentation Requarments of IS0 17025: 2017 1.30 pm to Mr. Gajendra K Poudel
(Clause 4,5,6) 4.30pm
2 | General Requarments of IS0 17025: 2017 (Clause 7,8) | Poush [ 10amto 1pm | Mr. Sailesh K Jha
Documentation Requarments of ISO 17025: 2017 8 (130 pm to Mr. Gajendra K Poudel
(Clause 7,8) 4.30pm
3 | Internal /external callibration of equipment ( Mass Poush | 10 am to Mr. Manish Das/ Mrs
set, Balence, Furnance,Thermometer, Glasswares like 9 |[4.30pm Maunta Manandhar
burette, pipette, volumetric flask, specific gravity bottle
etc pertaining to IS0 17025: 2017
4" | Measurement uncertainty and data analysis focusing on | Poush | 10am to Mr. Deepak Gyawali
accredited parameters of DPR and NPRL 10 | 4.30pm
5% | QA/QC of test results ,Method verification and valida- Posh [ 10am to Mr. Sailesh K Jha
tion " 4.30pm Mrs Sova Basnet
List of participants:
SN Name of Participants Designation Institution
1. | Devi Prasad Bhandari Senior Research Officer NPRL
2. | Krishn Kumar Sah Assistant Research Officer NPRL
3. | Pradipika Acharya Assistant Research Officer NPRL
4, | Chetana Khanal Assistant Research Officer NPRL
5. | Rajeswar Ranijitkar Assistant Research Officer NPRL
6. | Laxman Bhandari Assistant Research Officer NPRL
7. | Parasmani Yadav Assistant Research Officer DPR
8. | Amit Dhungana Assistant Research Officer DPR
9. | Raj Kishor Pandit Assistant Research Officer PRC, Makwanpur
10. | Madan Raj Bhatta Assistant Research Officer PRC, Kailali
11. | Ashok Babu Sapkota Assistant Chemist PRC, Banke
12. | Deepesh Upreti Khatri Assistant Chemist NPRL
13. | Shanta Sapkota Assistant Chemist NPRL
14. | Sarita Kumari Paudel Assistant Chemist NPRL
15. | Chintamani Basyal Assistant Chemist DPR
16. | Romi Maharjan Assistant Chemist DPR
17. | Bal Bahadur Bista Assistant Chemist DPR
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F/Y 2076/077 (Animal)
SN. [ Date Name of Company Address Rat | Mice | Rabbit | Ginipig
1 ] 03-04-76 | St. Xavier College Kathmandu 20
2 | 06-04-76 | Himalayan College of Agricultural Science & 4
Technology
3 | 07-04-76 | Universal Institute of Advance Studies Lalitpur 50 |40
4 | 08-04-76 | Valley College of Technical Science 10
5 | 09-04-76 | Hester Bioscience Nepal 5
6 |12-04-76 | Central Inst. of Scie. & Technology 5 10
7 | 13-04-76 | Dr. Binu Shah Kathmandu 30
8 | 23-04-76 | Central Department of Microbiology 20
9 | 24-04-76 | Tri- Chandra College DarbarMarg, KTM 33
10 | 24-04-76 | KCST 10
11 | 26-04-76 | Karnali Education & Health Research P. Ltd. | Gausala, Kathmandu | 20
12 | 27-04-76 | Banepa Nist College Banepa, Kavre 40 |30
13 | 29-04-76 | Little Budhha College of Health Science 18
14 | 02-05-76 | Bishwa Raj Dhungana 8 10
15 | 08-05-76 | Alka Hospital P. Ltd Patan, Lalitpur 35 |30
16 | 076/5/10 | Gandaki Medical College Kaski 12
17 | 076/5/11 | CIST College 12
18 | 076/5/29 | Kantipur Academy 10
19 | 30-05-76 | Kantipur Valley college 4
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S.N. [ Date Name of Company Address Rat | Mice | Rabbit | Ginipig
20 | 31-05-76 | SANN International 10
21 | 31-05-76 | Hope International College Tikabhairab Sadak, |5 10

Lalitpur
22 | 31-05-76 | CBEAS 1
23 | 01-06-76 | Banepa Nist School 40 |40
24 | 02-06-76 | Banepa Nist School 30 |50
25 | 02-06-76 | Manmohan Memorial Inst. Health Science Soltimode, KTM 20
26 | 07-06-76 | College of Biomedical Engineering & Applied | Hadigaun Marg 20
Sceince Kathmandu
27 [ 17-07-76 | Manmohan Memorial Institute of Health Soltimode, Kath-
Science amndu
28 | 17-07-76 | College of Biomedical Engineering & Applied | Hadigaun Marg
Science Kathmandu
29 | 17-07-76 | Asian College for Advance Studies Satdobato, Lalitpur
30 | 25-07-76 | Manmohan Memorial Institute of Health Soltimode, KTM
Science
31 | 05-08-76 | Karnali Education & Health Research Pvt.Ltd. | Surya bikram Gyan-
walimarg, ktm
32 | 09-08-76 | Asian College for Advance Studies Satdobato, Lalitpur
33 [ 09-08-76 | Shree Mediciland Technical College Bharatpur, Chitwan
34 |13-08-76 | Jaibik Prabidhi Kendriya Bibhag
35 |18-08-76 | Little Budhha College of Health sci Minbhawan, KTM
36 | 18-08-76 | National Inst.of Science Patan, Lalitpur
37 | 22-08-76 | Nobel College Budhhanagar,Ktm
38 | 25-08-76 | Manmohan memorial Inst. Health Science Soltimode, KTM
39 | 25-08-76 | Gyanodaya Secondary School Kalimati, Kathmandu
40 | 11-09-76 | Valley College of Technical Science Sitapaila,Kathamndu | 20
41 | 076/9/24 | Pentagon International H. S. S. Madan Bahndari- 20
Marg, kathmandu
42 | 076/10/3 | School of Health & allied Science Kaski,Pokhara 40
43 1 076/10/7 | Crimson College of Technolugy Devi Nagar,Butwal 50
44 | 076/10/13 | Golden Gate International College Old Baneshwar, KT 25
45 | 076/10/15 | Manju Maharjan Ktm 25
46 | 076/10/21 | Manmohan Memorial Ins. of Health Science | Soltimode, KTM 15
47 | 076/10/26 | Jaibik Prabidhi Kendriya Bibhag
48 | 076/11/2 | Little Budhha College of health secience 20
49 | 076/11/8 | NIS 20
50 | 076/11/21 | CIST College 3 6
51 | 076/12/2 | Central Deapartment of Bio Technology 2
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Formulation 1: Mosquito Repellent Cream Formulation 2: Ethanol Based Hand Sanitizer
SN. Ingredients S.N. Ingredients

1 [ Steric acid 1 | Ethanol

2 | Cetyl alcohol 2 | Rose water

3 | Mineral oil 3 | Glycerine

4 | Glycerine 4 | Essential oil

5 [ Methyl paraben 5 | Hydrogen peroxide

6 | Propyleparaben 6 [ Aloe vera

7 | Triethalamine 7 | Distilled water

8 | Mosquito Repellent Essential oil (Lem-

ongrass, Basil, Artemesia, Cammonmile,
Camphor etc.)
9 | Water
Formulation 1: F1-Z
Ingredients dose 1 dose 2 dose 3

Steric Acid 15% 15% 15%
Cetyl Alcohol 2% 2% 2%
Mineral Oil 2% 2% 2%
Glycerin 10% 10% 10%
Methyl Parben 0.2% 0.2% 0.2%
Propyl paraben 0.02% 0.02% 0.02%
Triethalamine 1% 1% 1%
Distilled Water QS.100% |QS.100% [QS.100%
Preservatives QS. QsS. QS.
Mosquito repellent essential oils Zanthoxylum aramatum 0.5% 1% 1.5%
Neem extracts 1% 1% 1%
Titepati extracts 1% 1% 1%

¥

aIffes oIy Ufdfdgel 2006/00®



Formulation 2: F2-L

Ingredients dose 1 dose 2 dose 3
Steric Acid 15% 15% 15%
Cetyl Alcohol 2% 2% 2%
Mineral Qil 2% 2% 2%
Glycerin 10% 10% 10%
Methyl Parben 0.2% 0.2% 0.2%
Propyl paraben 0.02% 0.02% 0.02%
Triethalamine 1% 1% 1%
Distilled Water 0S.100% |QS.100% [QS.100%
Preservatives QS. QsS. Qs.
Mosquito repellent essential oils Lemon grass 0.5% 1% 1.5%
Neem extracts 1% 1% 1%
Titepati extracts 1% 1% 1%

Formulation 3: F3-C

Ingredients dose 1 dose 2 dose 3
Steric Acid 15% 15% 15%
Cetyl Alcohol 2% 2% 2%
Mineral Oil 2% 2% 2%
Glycerin 10% 10% 10%
Methyl Parben 0.2% 0.2% 0.2%
Propyl paraben 0.02% 0.02% 0.02%
Triethalamine 1% 1% 1%
Distilled Water QS.100% |QS.100% [QS.100%
Preservatives QS. QS. QS.
Mosquito repellent essential oils Citronella 0.5% 1% 1.5%
Neem extracts 1% 1% 1%
Titepati extracts 1% 1% 1%
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Formulation 4: F4-0

Ingredients dose 1 dose 2 | dose3
Steric Acid 15% 15% 15%
Cetyl Alcohol 2% 2% 2%
Mineral Oil 2% 2% 2%
Glycerin 10% 10% 10%
Methyl Parben 0.2% 0.2% 0.2%
Propyl paraben 0.02% 0.02% 0.02%
Triethalamine 1% 1% 1%
Distilled Water QS.100% |QS.100% |QS.100%
Preservatives QS. QS. QS.
Mosquito repellent essential oils Ocimum sanctum 0.5% 1% 1.5%
Neem extracts 1% 1% 1%
Titepati extracts 1% 1% 1%

Formulation 5: F5-E

Ingredients dose 1 dose 2 | dose3
Steric Acid 15% 15% 15%
Cetyl Alcohol 2% 2% 2%
Mineral Oil 2% 2% 2%
Glycerin 10% 10% 10%
Methyl Parben 0.2% 0.2% 0.2%
Propyl paraben 0.02% 0.02% 0.02%
Triethalamine 1% 1% 1%
Distilled Water QS.100% |QS.100% |QS.100%
Preservatives QS. QS. QS.
Mosquito repellent essential oils Eucalyptus 0.5% 1% 1.5%
Neem extracts 1% 1% 1%
Titepati extracts 1% 1% 1%
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Formulation 6: F6-C

Ingredients dose 1 | dose 2 | dose 3
Steric Acid 15% 15% 15%
Cetyl Alcohol 2% 2% 2%
Mineral Qil 2% 2% 2%
Glycerin 10% 10% 10%
Methyl Parben 0.2% 0.2% 0.2%
Propyl paraben 0.02% 0.02% 0.02%
Triethalamine 1% 1% 1%
Distilled Water QS.100% |QS.100% [QS.100%
Preservatives QS. QS. QS.
Mosquito repellent essential oils Cider oil 0.5% 1% 1.5%
Neem extracts 1% 1% 1%
Titepati extracts 1% 1% 1%

Formulation 7: F7-A
Ingredients dose 1 dose 2 | dose3
Steric Acid 15% 15% 15%
Cetyl Alcohol 2% 2% 2%
Mineral Oil 2% 2% 2%
Glycerin 10% 10% 10%
Methyl Parben 0.2% 0.2% 0.2%
Propyl paraben 0.02% 0.02% 0.02%
Triethalamine 1% 1% 1%
Distilled Water QS.100% |QS.100% |QS.100%
Preservatives QS. QS. QS.
Mosquito repellent essential oils Artimesia 0.5% 1% 1.5%
Neem extracts 1% 1% 1%
Titepati extracts 1% 1% 1%
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Results of Evaluation of Mosquito Repellant Cream.

Parameters F1Z F2 L F3C F40 F5 E F6 Ci F7 A
Appearance White col- Yellow col- | White Colorless, Colorless, Yellow, Light
ored, smooth | ored, smooth | colored, smooth smooth smooth green
cream cream smooth cream cream cream colored,
having a having a cream having a having a having a smooth
characteristic | characteris- | having a characteristic | characteris- | characteris- | cream
odour. tic odour. characteris- | odour. tic odour. tic odour. having a
tic odour. charac-
teristic
odour.

Spreadability 6.0 g cm/sec | 6.1gcm/sec | 6.1gcm/ 6.2 g cm/sec | 6.1gcm/sec | 6.0 gcm/ 6.2 gcm/

sec sec sec
Irritancy Test: Non iritant Non iritant | Non iritant | Non iritant Non iritant | Non iritant | Non iritant
PH approx. 7 approx. 7 approx. 7 | approx. 7 approx. 7 approx. 7 approx. 7

Thermal S[ability Stable at Stable at Stable at Stable at Stable at Stable at Stable at
45°C+1°C 45°C £ 1°C 45°C + 45°C £ 1°C 45°C+1°C 45°C+1°C | 45°C+
for 48 hours | for 48 hours | 1°C for 48 | for 48 hours | for 48 hours | for 48 hours | 1°C for 48
hours hours

Conclusion:

Thus in the present study both the formulations of seven different essential oils containing creams
offer a remarkable mosquito repellency. Further studies are needed to explore the other allied activ-
ities of these formulations.
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SN. Company name Phone No. Address E- mail
Alternative Herbal Products 01-6202842, .
1 Put Ltd. 9851120541 Kausaltar, Bhaktapur ahi@infoclub.com.np
2 'S\Tipt:ma Aroma Company 9841985608 New Baneshwar Annapurna.aroma@gmail.com
3 Aarya Aroma Pvt. Ltd. 4427133 Gairidhara, Ktm
Bahubali Herbal Asenss & . L o
4 Export Pvt, Ltd. 81-521102 Nepalgunj-2 jainbahubali@wlink.com.np
5546743, Prayag Pokhari, Lag- .
5 | Everest Arom Put. Ltd. 9851035949 ankhel everestaroma@gmail.com
Everest Herbs Processing 0841351718, .
6 Pyt Ltd. 4220087 Mechinagar Jhapa
7 | Kulayan Natural Herbal P.Ltd
8 | Green Vision Pvt.Ltd. 4475265 Kasturi marga-34 new greenvision2222@gmail.com
baneshwar
9 | H. Plant Pvt. Ltd. 9841425362 Lalitpur info@hplantinternational.com
. . 4386690, . .
10 | Himalayan Bio Trade Pvt. Ltd. 9851164113 Ktm, Nepal hbltp@himalayanbiotrade.com
n" Etzlrbo Nepal Enterprise Pt Lazimpat, panipokhari info@aromaticnepal.com
12 Natural Resources Industries 4110860 Sinamangal, Ktm info@msinp.com
Pvt. Ltd.
13 | Jain Naturabs
14 | Kalpasanad Adhyan Pratisthan Bajhang-8, maulali
Khapted Aroma Industries 4414052, . .
15 Pvt. Ltd. 9851006207 khaptararomaindustries@yahoo.com
16 | Male International Pvt. Ltd. 543317, 539397 maleint@wlink.com.np
. 051-520513,
17 | N.P. International 9845040183
18 | Naiad Nepal Pvt. Ltd. 01-4440173 Lazimpat, Ktm naiadnepal@gmail.com

19 Namuna Jadibuti Proshodhan Kendra

20 | Prima Tech Pwt. Ltd. 522871,527370,526894 KTM info@NBE.MOSCOM.NP
21 | Satya International Pvt. Ltd. 9858020390
Shambhala Herbal & Aromatic | 4478359, )
22 Put. Ltd. 9851043654 Mahakal, ktm amatya@sambhalawlink.com.np
23 Unique !-Ilmalayan Herbs 4494914 Kathmandu ribdrawal@wlink.com.np
International
24 | National Organic 4359612 Balaju Height office@nationalorganices.com.np
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List of Plant species prioritized by Government of Nepal for cultivation and

development:

SN Scientific name Local name Family
1 | Aconitum heterophyllum Wall.ex Royle arfere (Ranunculaceae)
2 | Aconitum ferox Wall.ex ser. fay (Ranunculaceae)
3 | Acorus calamus L. anp! Acoraceae
4 | Asparagus racemosus Wild. LRG| Asparagaceae
5 | Azadiracta indica AJuss. kil Meliaceae
6 | Bergenia ciliata (Haw,) Sternb. LI Saxifragaceae
7 | Cinnamomum tenuipile Kosterm. GIEDIbaT Lauraceae
8 | Ophiocordyceps sinensis (Berk.) Sacc. AT Ophiocordycipitaceae
9 | Cinnamomum tamala (Buch-Ham.) Nees & Eberm | <rfura Lauraceae
10 | Dactylorhiza hatagirea (D.Don) Soo. g Orchidaceae
11| Dioscorea deltoidea Wall.ex Griseb RITHR Dioscoreaceae
12 | Gaultheria fragratissima Wall. g Ericaceae
13 | Juglans regia L. 3R Juglandaceae
14| Parmelia cirrhata Fr. EVIS Parmeliaceae
15 | Morchella elata Fr. NEIIS) Morchellaceae
16 | Nadostachys jatamansi DC. ST Caprifoliaceae
17 Neopicror*hiza scrophu/ar‘ii/olia (Penell) DY. Hong | e Scruphulariacea
18 | Phyllanthus emblica L. ST Phyllanthaceae
19 | Piper longum L. fuat Piperaceae

20 | Sinopophyllum hexandrum (Royle.) TS.Ying [J2RE| Berberidaceae
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21 Rauvo/fia serpentina (L.) Benth.ex kurz RSREI Apocynaceae
22 | Rheum australe D.Don USHATS Polygonaceae
23 | Rubia manjith Roxb.ex Fleming AfSTer Rubiaceae

24 | Sapindus Mukorossi Gaertn. Rat Sapindaceae
25 | Swertia ch/'rayita (Roxb.) Buch.-Ham. ex C.B.Clarke IERESI Gentianaceae
26 | Tagetes minuta L. ST a9 Asteraceae
27 | Taxus wallichiana Zucc. B sl Taxaceae

28 | Tinospora sinensis (Lour.) Merril TSl Menispermaceae
29 | Valeriana Jatamansi Jones. GIEATS caprifoliaceae
30 | Zanthoxylum armatum DC. fegR Rutaceae

31 | Paris polyphylia Sn. GIEL Melanthaceae
32 | Fritillaria cirrhosa D.Don BHTHTA Liliacea

33 | Curculigo orchioides Gaertn. HTH! TSI Hypoxidaceae
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Methods for Estimation of Total Phenolic Content (TPC), Total
Flavonoid Content (TFC) and Determination of Antioxidant
Activity of Medicinal plants

1. Estimation of Total Phenolic Content (TPC) by Folin-Ciocalteau Reagent (FCR)
Method by Spectrophotometer.

The purpose of the method is to evaluate the total phenolic compounds present in the given plant
sample. This method is applicable for quantitative estimation of phenolic compounds in plant material.
The apparatus required is volumetric flask, test tubes, beakers, micropipette (10-100 pL and 100-
1000 pL), and measuring cylinder.

1. Preparation of standard gallic acid for calibration curve

Reagents Preparation
10% Folin- Ciocalteu reagent (FCR):
Dissolve 10 mL of Folin- Ciocalteu reagent in 90 mL of distilled water

7%Na2C03
Dissolve 7 g of sodium carbonate in 100 mL of Distilled water

Gallic acid of 1mg/mL: Dissolve 10 mg of Gallic acid in 10 mL methanol

The total phenolic content in plant extracts can be estimate by Folin- Ciocalteu reagent as method
described by Singleton and Rossi.

a. Various concentrations such as 25, 50, 75, 100, 150pg/mL prepare from standard gallic acid
solution. For this, carefully take 25 pL of gallic acid solution and make it 1 mL by adding 975 pL of
methanol to prepare gallic acid of 25 pg/mL concentration. Similarly, 50pL of gallic acid solution
and make it 1 mL by adding 950pL of methanol to prepare gallic acid of 50 pg/mL. For other
concentrations perform in same way.

b. To each concentration, add 5 ml of 10% Folin-Ciocalteu reagent and 4 ml of 7% Na2CO3 that makes
10 ml total volume.

c. Shake the thus obtained blue colored mixture.

L) aIffes oIy Ufdfdgel 2006/00®



d. Incubate in water bath at 400C for 30 minutes.

e. Measure the absorbance at 760 nm thrice by spectrophotometer and use the average value of
absorbance to plot calibration curve.

Figure 1: Example of Calibration curve for authentic gallic acid

Il. Preparation of samples for total phenolic content.

a. Prepare the sample solution of extracts by dissolving 10 mg of each extract in 10 ml ofmethanol
in order to make 1mg/mL.

b. Prepare various concentrations such as 25, 50, 75, 100, 150pg/mL from stock solution as
previously of gallic acid.

c. To each concentration, add 5 ml of 10% Folin-Ciocalteu reagent and 4 ml of 7% Na2CO3 that
makes 10 ml total volume.

d. Shake the solution thus obtained blue colored mixture.
e. Incubate in water bath at 400C for 30 minutes.

f. Measure the absorbance at 760 nm thrice and use average value of absorbance to calculate total
phenolic content.
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Calculations demonstration:
Let an equation from calibration curve is y = 0.0109x .......... (i)

y= absorbance
x= amount of substrate

Let take one concentration 150 pg/mL as an example, which has absorbance 0.137
Substituting the value of absorbance on equation (i)

0.137-0.0109x
x=12.56 pg/mL

Using formula, TPC = cV/m

Where, c is the amount of substrate present in sample in mg=x ,V is the volume in ml and m is the
amount of sample in gram

We have, ¢ in pg/g so we need to convert it into mg by dividing by 1000 and m in pg needs to
convert into g.

Then, TPC = (12.56%(1/1000)*1
' - 83.79 mg GAE
(150/(1000<1000)) mg GAE/g

REFERENCES
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al Journal of Food Science & Technology, 37(2), 153-161.
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4. Mustafa, R. A, Hamid, A. A, Mohamed, S., &Bakar, F. A. (2010). Total phenolic compounds, flavonoids, and radical
scavenging activity of 21 selected tropical plants. Journal of food science, 75(1), C28-C35.
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2. Estimation of Total Flavonoid Content (TFC)

The Purpose of this method is to evaluate the total flavonoid content present in the given plant sam-
ple having positive test for flavonoids in preliminary phytochemical screening test. The total flavo-
noid content was determined by aluminium chloride colorimetric assay. This method is applicable for
quantitative estimation of flavonoid compounds in plant material having high flavonoid content. The
apparatus required is volumetric flask, test tubes, beakers, micropipette (10-100 pL and 100-1000
pL), burette, measuring cylinder.

I. Preparation of standard quercetin for calibration curve
Reagent Preparation

5% NaNO2:
Dissolve 5 g of sodium nitrite in 100 mL distilled water

10%AICI3:
Dissolve 10 g of AICI3 in 100 ml distilled water

Preparation of 1N NaOH:
Dissolve 4 g of sodium hydroxide in 100 mL distilled water

The total flavonoid content in extract can be determined by aluminium chloride colorimetric assay.
a. Prepare the stock solution of quercetin of 1 mg/mL concentration in methanol

b. From 1mg/mL solution, take 25pL by micropipette and add 975pL methanol to make 25 pg/mL
solutions.

c. Similarly, prepare 50, 75, 100, 150 pg/mL concentration solutions in different test tubes.
d. Add 1 mL quercetin of each concentration to the test tube containing 4 mL of distilled water.
e. At zero-time, add the 0.3 mL of 5% NaNO2 to the test tube

f. After 5 min, 0.3 mL of 10% AICI3. Then, after 6 min, add 2 mL of 1 M NaOH to the mixture.

g. Inmediately, make the volume of the mixture up to 10 mL by the addition of 44 mL of distilled
water.

h.Measure the absorbance of colored mixture at 510 nm.

i. Plot the standard calibration curve.
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Figure 2: Example of Calibration curve for authentic quercetin

Table Format 1: Absorbance value for gallic acid and quercetin measured for calibration curve

Gallic acid used as standard for calibration of | Quercetin is used as standard for calibration
phenols of flavonoid
Concentration (pg/ml) [ Absorbance for gallic | Concentration (pg/ml) Absorbance
acid measured values for quercetin
measured

10 10
25 25
50 50
75 75
100 100

Il. Preparation of samples for total flavonoid content:

a. Prepare the stock solution of sample extract of 1 mg/mL concentration in methanol

b. From 1mg/mL solution, take 25pL by micropipette and add 975pL methanol to make 25 pg/mL
solution.

c. Similarly, prepare 50,75,100, 150pg/mL concentration solutions in different test tubes.
d. Add 1 mL quercetin of each concentration to the test tube containing 4 mL of distilled water.
e. At zero-time, add the 0.3 mL of 5% NaNO2 to the test tube

f. After 5 min, 0.3 mL of 10% AICI3. Then, after 6 min, add 2 mL of 1 M NaOH to the mixture.

g. Inmediately, make the volume of the mixture upto 10 mL by the addition of 44 mL of distilled
water.

h. Measure the absorbance of colored mixture at 510 nm by spectrophotometer.
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Calculations of TFC are same as that of TPC:

Total flavonoid content was calculated using the formula:

C=cV/m where C= Total content mq QE/ g dry extract.

¢ = concentration of quercetin obtain from calibration curve, mg/ml,

V= the volume of the extract in ml, m= the weight of plant extract in g.

Table Format 2 : Total Phenolic content (TPC) and Total Flavonoid Content (TFC) in different
extracts.

TPC and TFC content (Mean) MeOH extract 50% EtOH extract H20 extract

mg GAE/g (Mean TPC:SD) |... |.. |..
QEmg/g (MeanTFC+SD) ... e |

REFERENCES

1. Mustafa, R. A, Hamid, A. A., Mohamed, S., &Bakar, F. A. (2010). Total phenolic compounds, flavonoids, and radical scavenging
activity of 21 selected tropical plants. Journal of food science, 75(1), C28-C35.

2. Pekal, A., &Pyrzynska, K. (2014). Evaluation of aluminiumcomplexation reaction for flavonoid content assay. Food Analytical
Methods, 7(9), 1776-1782.

3. Marinova, D,, Ribarova, F., &Atanassova, M. (2005). Total phenolics and total flavonoids in Bulgarian fruits and vegetables. Journal
of the university of chemical technology and metallurgy, 40(3), 255-260.

4. Sen, S., De, B, Devanna, N., &Chakraborty, R. (2013). Total phenolic, total flavonoid content, and antioxidant capacity of the leaves
of MeynaspinosaRoxb., an Indian medicinal plant. Chinese journal of natural medicines, 11(2), 149-157.

aIffes Yoy Ufddeet 2006/00® 19



3. Determination of antioxidant activity of the selected extracts using DPPH free
radical scavenging assay.

In general to evaluate the antioxidant potential of the given plant sample by DPPH method. Simple
and inexpensive method to measure antioxidant capacity of plants involves the use of free radical 2,
2-diphenyl-1-picrylhydrazyl (DPPH) method which is widely used to test the ability of compounds to
act as free radicals scavengers or hydrogen donors and to evaluate antioxidant activity.

An antioxidant is a molecule that inhibits the oxidation of other molecules. Many medicinal plants con-
tains large amounts of antioxidants such as polyphenols which play important role in absorbing and
neutralizing free radicals, quenching singlet and triplet oxygen or decomposing peroxides.

This method is applicable for quantitative estimation of half maximal inhibitory concentration of the
plant material. The apparatus required is volumetric flask, test tubes, beakers, micropipette (10-100
pL and 100-1000 pL), and measuring cylinder. This is a quick and easy method to analyze the scav-
enging potential of antioxidants. Free radical scavenging activity of selected extracts was measured
by using 2, 2-diphenyl-1-picrylhydrazyl (DPPH) radical by spectrophotometrically.

|. Preparation of DPPH solution (0.1mM)
Carefully weigh 0.39 mg of the DPPH carefully dissolved in methanol and finally maintains the volume
to 100 ml.

Il. Preparation of extract solutions
A stock solution of plant extract of 1 mg/mL was prepared by dissolving 10 mg of each extract in 10
mL of methanol. From the sample stock solution 10, 25, 50, 75, 100 pg/mL solutions were prepared.

For 10 pg/mL: mix 10 pL of extract solution from 1 mg/mL and 990 pL methanol
For 25 pg/mL: mix 25 pL of extract solution from 1 mg/mL and 975 pL methanol
For 50 pg/mL: mix 50 pL of extract solution from 1 mg/mL and 950 pL methanol

And similary prepare other different concentrations.

Il Evaluation of antioxidant potential

a. To the sample solutions of different concentration, add 1.5 mL DPPH solution
b. Incubate at room temperature (in dark) for 30 minutes

c. Measure the absorbance at 517 nm spectrophotometrically.

d. Ascorbic acid was used as the standard for antioxidant.
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The percentage of inhibition was calculated by using formula,

1 = AC-AD  100%

AC

where, AC = absorbance of the control (1 mL methanol + 1.5 mL DPPH solution),AO = absorbance
of the sample solution, andI% = percentage of inhibition

Then, plot the graph of % inhibition vs concentration in excel and note the equation.

Calculations for IC50,
Let's take ascorbic acid,

For example we have an equation from plot, y = 0.772x + 26409
For half inhibitory concentration, y=50, then,
50= 0.772x + 26409
x= 30.55 pg/mL
The value of x is IC50 value.

The radical scavenging activities of essential oil were expressed in terms of their IC50 values

Note: Lower the IC50 value higher the antioxidant potential of plant sample.

Table Format 3: Absorbance and a control measured at wavelength 517 nm in  the DPPH assay, %

inhibition and IC50

Plant extract Conc. pg/ml | Absorbance | % inhibition |IC50 | TPC(mgGAE/q) | TFC (mg QE/q)
10
Methanolic 25
50
50 % 0
ethano]ic 25
50
10
Aqueous Extract 25
50
Control
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