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CONSTITUENTS OF WHITE AND BLACK PEPPER OILS: A
POTENTIAL IN OLFACTORY STIMULATION
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ABSTRACT: Commercial white and black peppers were studied for their essential oil constituents by
hydrodistillation and gas chromatographic-mass spectrometric analysis. It was found that white pepper
oil (ca. 1.3 %, dried wt.) and black pepper oil (ca. 1.6 %, dried wt.) composed of the same volatile
constituents but in the different quantities. Monoterpenes especially 3-carene were detected as rich
components in white pepper, whereas sesquiterpenes especially S-caryophyllene were much rich
components in black peppers. It has been reported that there are significantly improved sensory and
reflexive motor movement of swallowing in the elderly by black pepper oil.
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INTRODUCTION: Pepper, one of the oldest and the
most widely used spices in the world, is produced from
the berries of the plant Piper nigrum Linn. in the family
Piperaceae1). Dried peppers are usually white or black
in commerce. The white pepper is produced from fully
ripe fruits, free of the pericarp by soaking, rubbing for
removing the outer soft rind then drying. The black
pepper is produced from the unripe but fully developed
fruits. The fruits are dried in the sun or by machine for
several days until it turns black”. Both white and black
peppers have the characteristics of pepper aroma and
flavor due to their chemical substances especially the
volatile oil. Pepper oil has been used in the food
industries as improving and/ or enhancing flavor quality
of various products. A previous randomized, controlled
study using black pepper oil in older people with
swallowing dysfunction was found that nasal inhalation
of black pepper oil significantly improved the sensory
and reflexive motor movement of swallowing in the
eIderIy3'4). For the application of pepper oils utilization
as well as the quality control and standardization, this

study aimed to compare the chemical constituents
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between the essential oils from white and black

peppers available in the food market.

MATERIALS AND METHODS: The white and
black peppers were purchased from local market in
Bangkok during January 2007. Authentication was
achieved by one of us (N.R.). Voucher specimens were
deposited at College of Public Health Sciences,
Chulalongkorn University.

Essential oils obtained by water-vapor distillation of
each pepper were subjected to GC-MS analysis [6890
GC / 5973 MS system (Hewlett Packard)] by injection
of a sample solution (1 pl) prepared by dilution of
sample oil (1 ml) with acetone (1 ml)

(A) Conditions of GC

column: DB-5MS (30 m x 0.25 mm) (J&W)

column temperature: 40 < (1 min) to 300 <
(5 C / min)

Injection temperature: 250 c

Transfer line temperature: 250 No

carrier gas: He (1 ml/ min)

split ratio: 20 : 1
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(B) Conditions of MS
Temperature of ion source: 230 No
lonization method: electron impact
lonization current: 34.6 mA
lonization volt: 70 eV

Spectrum range: m/z 40-600

RESULTS AND DISCUSSION: The vyields (v/w) of
essential oils were 1.3 and 1.6 % for white and black
peppers respectively. The data were shown in Table 1.
Total fourteen components (nine monoterpenes and six
sesquiterpenes) were identified, among which six
monoterpenes 2, 4, 5, 6, 8 and 9, and two
sesquiterpenes 11 and 14 were observed as common
components in the both samples. Three monoterpenes,
a-Thujene (1), Sabinene (3), and 3-carene (7) were
detected as rich components in white pepper, whereas
three sesquiterpenes, [(caryophyllene (10), #Selinene
(12), and o-Selinene (13) in black pepper. Especially,
3-carene (7) and caryophyllene (10) were much rich
components in white and black peppers, respectively.
The other study from M. Plessi and colleagues using a
head space — solid phase micro extraction - GCMS
showed the much higher 3-carene and slightly higher
[-caryophyllene in white than in black Cannamela®
pepperss). G.A. Agbor and colleagues measured the
concentration of polyphenols in black and white
peppers from a local market in Cameroon and found
that the extracts of black pepper contained significantly
more polyphenols compared with those of white
peppers). The physiological activities of black pepper oil
were recently reported. Inhalation of black pepper oil
can activate the insular or orbitofrontal cortex, resulting
in improvement of the reflexive swallowing movement
and benefit older poststroke patients with dysphagia
regardless of their level of consciousness or physical
and mental statusa). In addition, olfactory stimulation
with black pepper oil facilitated oral intake in a subset of
pediatric patients on long-term enteral nutrition7). From
this analytical study of the pepper oils, we postulate that
white pepper oil may also be potential in olfactory

stimulation and useful for dysphagia patients.
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Table 1 Comparison of components of black and

white peppers*

Kovat's Peppers
Compounds

Index White Black
1 a-Thujene 931 +++ +
2 a-Pinene 939 ++ ++
3 Sabinene 976 +++ +
4  [Pinene 980 ++ ++
5  [(Myrcene 991 ++ ++
6 a-Phellandrene 1005 ++ ++
7 3-Carene 1011 ++++ +
8  o0-Cymene 1022 ++ ++
9 D-Limonene 1031 ++ ++
10 BCaryophyllene 1418 + 4
11 a~Caryophyllene 1454 ++ ++
12 SSelinene 1485 + +++
13 o-Selinene 1494 + 4+
14 [(Bisabolene 1509 ++ ++

*+: poor component; ++: common component;

+++: rich component; ++++: much rich component
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