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IN VITRO DIGLSTIBILITY OF CASHEW
KERNEL PROTEIN

K. V. NAGARAJA

Experimental Station, National Research Centre for Cashew.,
Shantigodu 574 202, India.

PROTEIN content of defatted kernel flour of some
cashew varieties has been shown to vary between
32.1 and 43.7%?*!. Cashew kernel protein contains all
the essential amino acids® 3. Protein efficiency ratio
of cashew-nut extraction meal (3.23) compares well
with that of casein* (3.12). Lysine content of cashew
kernel protein was significantly different among
varieties®. Detailed studies were initiated to compare
the varieties for in vitro digestibility of kernel protein
by proteolytic enzymes such as trypsin, a-chymo-
trypsin and pepsin.

Trypsin {from bovine pancreas, 13,000 BAEE
units/mg protein), a-chymotsypsin (from bovine
pancreas, 47 units/mg protetn) and pepsin (from
porcine stomach mucosa, 3165 units/mg protein)
were obtained from Sigma Chemical Co., USA. All
the buffer salts used werc of analytical reagent grade.
Cashew kernel flour, after defatting with a chloro-
form-methanol mixture (2: 1 v/v), was extracted with
double-distilled water (1:20 w/v) at pH 10 and 4 for
60 min at 25 C and the supernatant was precipitated
with ammonium sulphate (90% saturation). The
precipitate was taken in a suitable buffer (0.1 M
potassium phosphate, pll 7.6, for trypsin and 2a-
chymotrypsin; 0.2 M KC1 HCI, pH 2.0, for pepsin)
and dialysed overnight at 25 C against the same
buffer. Protein in the extract was cstimated by
Bradford's dye method®,

In virro digesubiinty of cashew kernel protein by

769

trypsin, a-chymotrypsin and pepsin was studied as
described earlier’”. The ratio of enzyme to protein
was 1:100. Protein for the assay varied between 3
and 3.5 mg/ml, and the enzyme concentration was
35 ug/ml. For pepsin, kernel protein and enzyme
were taken separately in 1 ml of 0.2 M KCI-HCI
buffer (pH 2.0), while for trypsin and chymotrypsin,
enzyme and kernel protein were taken separately in
l mil of 0.1 M potassium phosphate buffer (pH 7.6).
Digestion was carried out at 37°C for 15 min and
terminated by addition of 2ml of 20% trichloroacetic
acid (TCA). Absorbance at 280 nm of the TCA
supernatant after centrifugation was read against
reagent blank.

Cashew kernel protein extracted at pH 10.0 was
denatured by heating for 10 min at different tempera-
tures and in vitro digestibility by trypsin was
studied. Denaturation was also done using SDS by
heating the protein extracted at pH 10.0 with SDS
and fB-mercaptoethano! (SDS 4% and f-mercapto-
ethanol 10% final concentrations) for 2min in a
boiling water bath. SDS-denatured protein was

Table 1 In vitro digestibility of cashew kernel
protein by trypsin

- Digestibility*®

Incubation Tr. No. 1
time {(min) kernel protein BSA
5 0.07 0.036
15 0.084 0.082
30 0.11 0.119
60 0.134 0.201
90 0.144 0.223
120 0.137 0.232

*Expressed as mncrease 1n absorbance at 280 nm of
TCA supernatanti (sce text for details).

Table 2 Comparison of in vitro digestibility of cashew
hernel protein, haemoglobin and BS 4

Digestibility {*o)
Protcin Toypsin g-Chymeotrypun
Haemoglobin 100 100
(0.088)* (0.004)*
BSA 100 73
Cashew herned protein
1) pll 10.0 extract 133 62
1) pHl 40 extract LY 4
*Figures  within  pareatheses  are  actual  increase  an

absorbance at 280 nm of TCA supernatant. In ture
digestibality of BSA and cashew hernel protemn s expreswed
as a pereentage, taking dipestibuhity of haemogloban dy 100
Kernel psotenn from cashew vaniety 13417 was usad
Values are mean of three estimations.,
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Table 3 In vitro digestibility of hernel proiem from different cashew parieties

Trypsin a-Chymotrypsin Pepsin
Vancty pH 10.0 pH40 pH 10.0 pH40 pH 10.0 pH40
H-3-17 100 100 100 100 100 100
{0.1133)* (00367)* (00515)* (0.0207)* (0.0373)* (0.0583)*
Ansur-1 52 93 46 110 46 86
Votore-56 42 136 44 72 131 39
WBDC-Y 62 180 30 23 36 127
Morgaon-1 59 147 74 29 56 53
M 10 4 51 169 73 87 131 88
M4l 3 66 121 87 188 117 117
M761 71 118 52 270 134 17
Tr No. ] 69 202 35 184 52 11
Tr Na. 40 61 157 83 30 118 120
Tr No. §6 75 128 46 39 88 83
Tr No. 273 4 139 91 35 88 108
Bla-139-1 68 112 35 158 134 118
Bla-256-1 59 124 83 52 177 46
Bla-266-1 63 £55 61 55 86 48
Vengurla-1 68 232 97 42 138 60
Vengurla-2 56 141 53 174 103 85
Vengurla-3 42 121 75 135 105 105
Venguria-4 51 99 85 372 %0 62
Yengurla-5 38 95 65 182 242 75

*See footnote 10 table 2.

used for digestibility studies after dialysis against
0.1 M potassium phosphate bufler (pH 7.6)

In vitro digestion by trypsin of cashew kernel
protein from variety Tr. No. 1 extracted at pH 10.0
was carried out for different periods. The results are
given in table 1. In the case of BSA the rate of
reaction was found to be linear up to 60 min.
However, in the case of cashew kernel protein, the
rate of reaction was higher in the first 15 min. Hence,
further studies were restricted to 15 min incubation.

A comparison of in vitro digestibility by trypsin
and a-chymotrypsin of cashew kernel protein from
variety H-3-17, and haemoglobin and BSA is shown
tn table 2. The digestibility of kernel protein extracted
at pH 10.0 compared well with that of haemoglobin
and BSA. However, the digestibility of kernel
protein extracted at pH 4.0 was much less compared
to that of BSA and haemoglobin.

Different cashew varicties differed in the in vitro
digestibility of kernel protein (table 3). Protein
extracted at pH 4.0 was less susceptible to digestion
by trypsin and a-chymotrypsin compared to protein
extracted at pH 10.0. Digestibility by pepsin was,
however, shghtly higher in pH 4.0-extracted protein
than in pH 10.0-extracted protein.

In vitro digestibility by trypsin of denatured
cashew kernel protein extracted at pH 10.0 increased
with increase in denaturation temperature, Digesti-

bility was maximum at 90°C, In vitro digestibility of
heat- (90°C) and SDS-denatured cashew kernel

Table 4 In vitro digestibility of denatured kernel protemn
from different cashew varieties

Drgestibility
denatured (% increase over control)
Variety Control* Heat SDS
Ansur-1 0.07 76 21
Vetore-56 0.073 103 0
WBDC-V 0.025 150 272
Morgaon-1 0.066 125 19
M 44/3 0.084 66 0
M 76/1 0.046 90 0
M 10/4 0.077 93 0
Tr No. 1 0.051 102 14
Tr No. 40 0.064 77 0
Tr No. 56 0.049 106 62
Tr No. 273 0.047 119 106
Bla-139-1 0.063 70 2
Bla-256-1 0.046 62 134
Bla-266-1 0.066 73 19
H«3-17 0.05 87 86
Vengurla-1 0.053 68 2
Vengurla-2 0.04 25 104
Vengurla-3 0.062 40 0
Vengurla-4 0.059 90 16
Vengurla-5 0.051 33 35

*Figures are actual increase i1n absorbance at 280 nm ol
TCA supernatant,
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protein is shown in table 4. Both heat denaturation
and SDS denaturation enhanced digestibility.
However, SDS did not enhance digestibility in all the
varieties. The varieties also showed significant
differences in digestibility of heat-denatured kernel
protein.

The results presented here clearly indicate that
cashew varieties differ considerably in in vitro
digestibility of kernel protein. Lysine content of
kernel protein of these varietiecs has been shown to
vary significantly®. Cashew kernel meal has been
shown to contain proteinase inhibitors®. The
observed differences in the in vitre digestibility of
kernel protein among these varieties may possibly be
due to variation in the total amino acid composition
or variation in levels of proteinase inhibitors.

Statistical assistance rendered by Shri S. Bhagavan
is gratefully acknowledged. The author expresses his
sincere thanks to Dr K. R. M. Swamy, for providing
cashew-nuts of different varicties for analysis.
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ANNOUNCEMENT

SEMINARS ON INDUSTRIAL USES OF LEAD

Indian Lead Zinc Information Centre, New Delh,
and the Metallurgical Engineering Association
(MEA), Department of Metallurgical Engineering,
Indian Institute of Technology, Bombay, are jointly
organizing the following three seminars at the
Conference Hall, IIT Guest House, IIT, Powai.
Bombay 400 076.

1) Lead Sheet for Corrosion Protection and Corrosive
Fluid Handling in Chemicatl Industries— Saturday,
22 July 1989

2) Lead Sheet for Sound Insulation and Industrial
Noise Control —~Monday, 24 July 1989

3) Lead for Radiation Shiclding and in Nuclear Waste
Management — Tuesday, 25 July 1989

The registration fees for each of the seminars will
be: Individual (per delegate), Rs 400/~ Company
(maximum of 4 declegates), Rs 1500/-; Gont,
educational and R & D institutions, Rs 200
Further details can be had from: Dr G. Sivaramaiah,
Senior Technical Manager, Indian Lead Zinc Infor-
mation Centre, No. 7, Shopping Centre, Block B-6,
Safdarjung Enclave, New Declhi 110029 (Phones:
600973, 604230, Grams: PLUMBOZINK, Ncw
Delhi 10029, Telex: 31 72050 LZIC IN).




