On the Isolation of

Oleoresin Black Pepper
by Steam Distillation-Cum-Solvent
Extraction and Tailoring of Oleoresin

By J. Verghese, Synthite Industrial Chemicals Pvt. Ltd., Cochin, India

he manufacture of black pepper oleoresin

through homogenization of pepper oil obtained
by steam distillation and the solvent extract of the
distillation residue is a versatile procedure. Broadly
speaking, this “two-step” process may be regarded
as a “synthesis” of the oleoresin from its own “in-
gredients.”

Spice/Oleoresin Oll

One of the prerequisites for successful oleoresin
production is the availability of pepper oil. By
steam distilling coarse, ground or flaked pepper
herries, we collect the oil. Depending on the spice,
the vield composition and aroma profile of the oil
vary. Whereas fresh hulls of pepper! and low-priced
light pepper®3 can be used for distillation materials,
data is lacking on the deoiled residues originating
therefrom with respect to their solvent extractives,
and we do not consider them acceptable as sub-
strates for oleoresin production. What is econom-
ically viable for exploitation is the best of “half
pepper’ (berries of 4% to 5 months maturity) rich in
piperine and essential oil.*

It is interesting to compare the oils obtained by
steam distillation of the spice with the oil produced
by solvent extraction’ The distilled spice oil has
about twice the amount of low-boiling terpenes and
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only two-thirds the amount of sesquiterpenes as
compared to their amounts in the extracted oil%
Steam distillation of the spice, it is stated, takes ca
30 hours. Exhaustive distillation is required for
isolating the total oil, but this is “commercially un-
economical and impractical.”

Fortunately, the total distilled spice oil with high
proportion of low-boiling monoterpenes, C, H,g
fails to entice the “nose” of flavor/perfumery
houses. For acceptance of oil, a “topping-off” pro-
cess—partial elimination of monoterpenes—is
necessary. During distillation, the oil may be di-
vided, for example, into three parts: a) initial frac-
tion mainly of C,,H,¢ hydrocarbons, b) intermediate
cut with minimum amount of sesquiterpenes, and ¢)
heavy oil rich in sesquiterpenes. Certain proportion
of the three fractions are pooled in a manner to give
an upgraded oil with acceptable aroma profile.

When steam distillation of the spice is not pushed
deliberately to the end, a good portion of the heavy
oil is retained in the residue from which it is recov-
ered by solvent extraction. A finished oleoresin can
be built up from the three distillation fractions, in-
dividually or collectively, together with the ex-
tracted oil. More than half the quantity of distilled
pepper oil produced in India appears to be used for
oleoresin preparation.$
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Table I. Volatile Oil-Piperine Concentration
in Oleoresins from Different Black Pepper*(14)

Oleoresin Percentage in
Volatile 0i1 Piperine

Entry Pepper Variety v/w w/w
1 Brazilian 29-33 35-46
2 Ceylon (Sri Lanka) 26-31 47-54
3 Lampong 29-34 43-48
4 Malabar 32-44 42-53
5 Saravak 31-37 43-47
6 Tellichery 30-41 39-46

* In runs 1-6, solvent for oleoresin extraction and
method of piperine determination are not disclosed.

Table Il. Volatile Qil-Piperine Concentration
in Oleoresins from Different Black Pepper*{15)

0leoresin Percentage in
Volatile 0il Piperine

Entry Pepper Variety viw wlw
7 Malabar black
garbled 27.0 43.8(56.4)
8 Malabar black
ungarbled 20.1 39.2(50.1)
9 Malabar light 26.3 35.3(42.9)

* In runs 7-9, oleoresin extraction is with EDC;
piperine value evaluated spectrophotometrically are
given with the Kjeldahl equivalent in brackets.

It is up to the ingenuity and experience of the
manufacturer to resort to permutation and combi-
nation of black pepper of different origin and
maturity and deoiled residue, in order to deliver
oleoresins fulfilling customers’ wide flavor re-
quirements.

Solvent Extractive

Piperine is in the “solubles” extracted from the
residue after distillation. Piperine constitutes the
overwhelming proportion of the alkaloid mixture
that gives the pungent flavor to black pepper.”
Piperine is sensitive to heat so that steam distilla-
tion provokes its decomposition and additional de-
gradation occurs during desolventization ®!3

In our industrial operation, we have noticed an
appreciable drop in the piperine level in the distil-

Tatki
lation residue as compared to its concentration in

the parent spice.’! Viewed from this angle, loss of
piperine is more in the “two-step” process than in
the “one-step” solvent extraction of oleoresin.
Nevertheless, we have exploited the “two-step”
process systematically, to fulfill the requirements of
volatile oil-piperine ratio. Irrespective of the route
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Table lll. Volatile Qil-Piperine Concemration
in Oleoresins in Commercial Samples and in
Independant Standarde

Fiperine
Specifications/ Volatile 0i) Percentage w/w
Standardized Percentage uw Kjeldahl
Olearesins viw Method Equivalent
EQA (240) 15-35 - 55
EE-S-00645a
(ARMY-GL) 15 - 55
FCC 15-35 38 -
I5-5832 (1984) 18-35 40 50
FD 3269* 15-17 50 55
FD 50047 14.3-15.8 40.4-44.6 44.5-49
FD 5007* 18-20 50-55 55-60
FD 3759 18.5 56 61
Oleoresin Black
Pepper FCC
Indian?ﬁ) 23-30 39-44 53-57
Fritzbro* ™’
Btlack Pepper**
Soluble 12-15 18-22 26-29
25-30 42-44 -
10 42 -
10 50 -
Synthite 13 46 -
20 50 -
20 - 55 -

* Standardized Oleoresins, Bush Boake Allen
** The Oleoresin Handbook, Fritzsche D0, 3rd ed.
1981, p 35

Table IV. Constants of the Volatile Qil
from the Oieoresins
Properties EQA IS

Optical rotation -1° to -23° -1° to -25° (30°C)
Refractive index 1.4790-1.4890 1.473-1.483 (20°C)

adopted for capturing oleoresin, piperine is the
pivotal entity and it must be protected since its loss
adversely affects the overall economy of the process
and quality of the product.

Volatile Oll-Piperine Framework

For a better appreciation of the tailoring of oleo-
resin, it is instructive to look at the volatile oil-
piperine status from different sources (Tables I and
I1) and disclosed in Specifications and Standardized
Oleoresins (Table IIT).

The quality determinants of the oleoresin are
dictated by the eghations of the isolation process
and “tricks of the trade” and these have led to the
emergence of Standardized Oleoresins. As can be
seen, the range of the concentration of volatile oil
and piperine is very wide. Additionally, EOA 240
and refractive index for the volatile oil recovered
from oleoresin as given in Table IV. These con-
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Table V. Analytical Data on Whole Pepper
on Oleoresin, Supernatant Fraction

and Piperine Residue
Percentage
Material Volatile 0i} Piperine

0leoresin of whole
black pepper

Supernatant fraction

Piperine residue

= Ca
(a3 = L X
~ O
W =
QW
Qo

stants are of little intrinsic value in the assessment
of the extractive. Strictly speaking of the qualifica-
tions for oleoresins, the most important are the
volatile oil-piperine level and agreeable or-
ganoleptic profile in keeping with the users prefer-
ence. From these considerations, it is clear that ex-
ceptional technical expertise is required to manu-
facture oleoresin currently in demand.

Tailoring of Oleoresins

Steam distillation-cum-extraction is a versatile
route for manufacturing Standardized Oleoresins.
This is accomplished by mixing the essential oil and
solvent extractive in the required proportion. These
isolates do not need to be from the same source.’®
The choice is made to meet specific technical re-
quirements, organoleptical profile and prices, and
there is nothing unethical in this as long as decep-
tion is not impiled.!?

Extraction of whole pepper normally vields oleo-
resin with 15% to 27% essential oil and 35% to 55%
piperine,'®#7 though Zieghler'* quotes 34% volatile
oil and 46.5% piperine in oleoresin from Malabar

hlark navmer neine hailing arstnane A comhinatinon
C1ack Peppor using poling aceione, A comomaiion

of whole pepper and deoiled substrate produces an
extractive with better piperine content but with
lower quantum of oil which can be augmented by
pepper oil from other sources if necessary. That
being the case, how can the oleoresin from solvent
extraction of whole pepper be engineered to sup-
plement the two-step process in the preparation of
Standardized Qleoresins? The answer to this is
partly embodied in the patent granted to Zeighler.!

Piperine is not very soluble in oleoresin of whole
pepper. By centrifugation, substantially all of the
undissolved piperine is retrievable as a dry friable
solid residue leaving a dark cil fluid, referred to as
supernatant fraction containing some piperine.!t
The liquid oil fraction consists essentially of liquid
volatile oil, liquid non-volatile oil and also dis-
solved piperine. Table V gives a typical analysis of
these components.*™

A clightly different annroach ta harvecstine
A silghntiy giiierent appreoacn o nharvesting

piperine is to permit the alkaloid to crystallize from
the concentrated oleoresin in the presence of the
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menstruum and then collect it by centrifugation. If
necessary, the crude piperine is upgraded by
washing with hexane,’® and can be purified further
by recrystallization, eq., from ethanol.

Moreover, by subjecting the supernatant fraction
to fractional distillation at high vacuum and lowest
possible temperature, it is upgraded in “high boil-

ers” with concurrent recovery of monocyclic ter-
penes, C,H,q.

Using these raw materials—the solvent extrac-
tive, supernatant fraction, distilled pepper oil,
monocyclic terpenes, piperine factor and di-
luent—the industry constructs oleoresins of wide
variety tailored for many different applications.

Acknowledgment: Dr. Kurt Kulka is thanked for his
valuable comments.

References

Address correspondence to J. Verghese, Synthite Industrial
Chemicals Pvi. Ltd., Ajay Vihar, M.D, Road, Cochin 682 016, India.

1. E Guenther, Essentia) Oils, Vol 5, New York, NY: Van Nostrand
Reinhoid Company (1952) p 148

2. 8 Govindarajan, CRC Critical Review in Food Science & Nutri-
tion, §(2), 124 (1977)

3. CP Natarajan, YS Lewis, ES Nambudiri and N Krishnamurthy,
indign Spices, 4(3), 41 (1967) :

4. KM George, CV Chandran, MT Joy, T Mathulla and J Verghese,
indian Spices (1986) OUUXXII, 17 and references cited therein

5. RJ Eiserle and JA Rogers, J Amer Oif Chem Soc, 49, 573 (1972)

6. Essential Oils and Oleoresins: A Study of Selected Producers
and Major Markets, Intarnational Trade Centra, UNCTAD/GATT,
Geneva (1988) p 41

38/Perfumer & Flavorist

7. U-Jl Salzar, Flavours, 8(4), 206 (1975)
8. US Patent 2,778,738, HJ Fagen, assigned to Krafts Food Gom-
pany, Chicago, Il (Jan 22, 1957)
9. US Patent 2,626,218, C Johnston and F Schumm, assigned to
Dodge & Olcott Inc., New York, NY {Jan 20, 1953)
10. a} JS Pruthi, Indian Spices, 7(3), 5 (1970}
b} S Sorensen, Food, 9(1), 47 (1987)
11, Synthite iIndustrial Chemicals Pvt Lid, unpublished results
12. JS Pagington, Perfum Flav, 8(4), 29 (1983)
13. JW Purseglove, EG Brown, CL Gresn and SRJ Robbin, Spices,
Vol 1, London, England: Longman {1981) pp a) 45, b) 49
14. Canadian Patent 807614, JA Zieghler, granted to The Griffith
Laboratories Ltd., Scanborough, Ontario, Canada (Mar4, 1964)
15. ES Nambudiri, YS Lewis, N Krishnamurthy and AG Mathew,
Flav ind, 1{2), 1 (1970)
16. HB Heath, Food, 6(11), 35 (1984)
17. HB Heath, Food, B(10), 55 {1986)
18. ¥ Tauisg, Ji Suzuki and ER Morse, Food Technol, @
10, 151 {1956) I

Vol. 14, Novembes/December 1989



	MAIN MENU
	Index of Years
	Table of Contents
	---------------------------------------
	Search
	Search Results
	Print

