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Biological Activity and Chemical Analysis of Cattail Pollens
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ABSTRACT

For utilizing Cattail pollen as a raw material for functional foods, the nutrients such as free

sugar, free amino acid, fatty acid composition, flavonoid content, and the biological activity within
Cattail pollen were measured. The results of proximate analysis within Cattail pollen included the
following readings: 12.7-13.2% of moisture, 15.7-17.8% of crude protein, 1.3% of crude fat,
75-77% of free sugar, 13.7-18.6% of crude fiber, 3.4-4.9% of ash, and 49.7-55.9% of nitrogen
free extracts. The composition of free amino acids consisted of 1.923% of T. orientalis, 0.907% of
T. angustata, and 0333% of T. Iatifolla, which were measurements that varied significantly
among different species. However, all species showed considerable portions of GABA alanine,
glutamic acid, and proline. Specifically, it was shown that the GABA composition, which is

known for increasing immunity while simultaneously lowering blood pressure, exceeded 50%.
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Therefore, this result implies that Cattail pollens have potential as a powerful utilization for
functional foods. The composition of the fatty acids mainly consisted of linoeic, palmitic acid,
oleic acid, and linolenic acid, and didn't show many variances across different species. Also, the
total contents of unsaturated fatty acid were particularly high with a measured ratio of
67.2-76.0% value. Mineral in Cattail pollen was composed of 0.354-0.492% of K, 0.0516-0.0546%
of Mg, 0.045-0.0486% of Ca, and 0.0101-0.0204% of Na. Among the Cattail pollens known as
anti-oxidants, flavonoid contains 0.169-0.186% of quercetin, and therefore is the largest
constituent followed by rutin making up a measurement of 0.0094-0.0147%. For the purpose of
the study, the Cattail pollen and its extracts were fed to SC class rats for a span of 4 weeks.
Then, the DPPH radical scavenging activity was measured from the tested rats'serums and the
results showed significant variances. Also, the results indicated that the cholesterol and glucose
levels in the blood were decreased which in turn led to the conclusion that the cattail pollen can

help hyperlipidemia and diabetic treatments.
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Table 1. Proximate compositions of basal diet for rats

Ingredients Contents(%)
Moisture 125
Carbohydrate 489
Crude protein 22.1
Crude fat 35
Fiber 5.0
Crude ash 8.0

Table 2. Classification of experimental groups for rats

Group No. of Animals Treatment

Control group 10 Basal diet + D.W.

CPY extracts feeding group 10 Basal diet +CP extracts

CP powder feeding group 10 Basal diet +CP powder(5%)
YCattail pollen
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Table 3. Proximate compositions of Cattail pollens (%)
. Species
Composition - - .
T. orientalis T. augustata T. latifolia
Moisture 12.7 132 128
Crude protein 157 178 15.7
Crude fat 1.3 1.3 1.3
Free sugar 7.6 7.7 75
Crude fiber 18.6 18.6 147
Ash 34 49 49
Nitrogen free extract 53.4 497 55.9
Table 4. Free amino acid contents of Cattail pollens (mg%)
. . Species
Amino acid - - —
T. orientalis T. augustata T. Iatifolia
Alanine 181.3 363.9 61.7
Glycine 22.9 60.8 18.7
Valine - 44.2 45
Leucine - 19.9 -
Isoleucine - 6.5 -
Threonine - 102.7 -
GABA 3238 542.8 106.6
Proline 71.2 204.5 39.8
Aspartic acid 75.1 464 23.4
Methionine - 15.2 -
Glutamic acid 135.1 316.1 66.0
Phenylalanine 5.2 454 -
Histidine 473 85.7 -
Tyrosine 44.6 68.7 12.0
Total free amino acid 906.6 1923.0 332.6
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Table 5. Free sugar contents of Cattail pollens

4) A 24

A At 2442 Table 63 2tk A HAF 242
linoleic acid”} 36.9-485%=ZM 714 =A e
S, palmitic, oleic, linolenic acid 22X F&
Zhel 2 ztol= A EA

2%k 2 ™ docosadienoic,

7ol A}o]
A Wke] H]go] 67.2-

eicosaenoic, eicosadienoic acide &£

7b A YERRL BXES
76.0%=A % =AU

7 5(26)¢] ATl e 2ol linoleic acid7}
86%=24 7HF = YERCER 2 A9
A} Ak, ExstA it SloiME 69.1%
EA AR 235 B3

t

"‘6]:

tlo
N\

7712 4

(% of fresh sample)

Species Glucose Fructose Sucrose Maltose Total sugar
T. orientalis 1.3 18 t t 35
T. augustata 0.1 34 t 0.6 4.1
T. latifolia 0.2 1.0 6.5 t 7.7
Table 6. Fatty acid composition in Cattail pollens (% of crude lipid)
) Species
Fatty acid ; - .
T. orientalis T. augustata T. latifolia
Plamitic acid (C16:0) 2241 3097 28.22
Stearic acid (C18:0) 1.58 1.86 157
Oleic acid (C18:1) 6.42 547 242
Linoleic acid (C18:2, n6) 36.92 4783 4847
Linolenic acid (C18:3, n3) 3.75 3.09 4.26
Arachidic acid (C20:0) 0.94 0.58 0.58
Eicosenoic acid (C20:1) 1.94 0.44 0.32
Eicosadienoic acid (C20:2) 14.76 4.82 9.14
Docosadienoic acid (C22:2) 3.09 0.92 1.97
EPA (C22:5, n3) 2.32 1.21 1.36
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Table 7. Mineral contents in Cattail pollens (mg %)
Species
Element - ; .
T. orientalis T. augustata T. latifolia
Ca 48.6 474 45.0
K 354.0 478.0 492.0
Mg 51.6 54.6 544
Mn 144 0.2 99
Na 10.1 20.4 114
7n 0.1 0.4 0.3
Table 8. Flavonoid content of Cattail pollens (mg/ 100g)
Type of cattail pollen Rutin Quercetin
Pulverized cattail pollen 147 185.7
Unpulverized cattail pollen 9.4 169.3
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Fig. 1. Effects of Cattail pollen on DPPH radical
scavenging activity on rat’s serum.
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23 & oo quercetin®] EA| =T Vessal
(33)3 Mahesh 5 (34)<2 quercetin®] & T
of $4% Tol U Ao By
AlA 237 vebd AL
B o quercetin®] & Tz 9
Al H T &, stretozotocinel] 9]¢k A
< 17 B-AZ7} Egol FHrd
42 9ste] A5 WO BN Qe
ol

gol F7het7] o2 FEHTK3H).

Hu r}mé

2

32 L ol
3,

L op

];ﬂo

fru
o,

)
=

b Jo

>

[ X XN
W

}

O.

(oo Mo ok
Y

o W
gt
HLIINY

o)

- 194 —



EF(WE) Y HERHIS AE84

= T 127-132%, =9 A 157-17.8%, A
W 13%, S8 75-77%, X4+ 147-18.6%,
3% 34-49%, 713 FALE 497-55.9%°131
ot %EloPﬂlL*P g2 ol71FEel 1923 %,
0] 0907 %, & FE°] 0333 %=X #F
0ol = A0I% JHIRy 1 248 E
] GABA alanine, glutamic acid, proline2]
WY B4 BolF IWAS B
o] l.:?"/h—’_ a7 GABAEE| 50%
3 9ol e FEF /154 4F 2AE B
Hoh

acid, linolenic acid <=2

7b AL = A

r\l

A o nm
8

:u

o de A

FXL

R WAL ZA] L

.J_O\_

linoleic, palmitic acid, oleic

2A F5 T 2 Ao
FAke] HI & 0] 672-76.0%2
A =Stk K] 0354-0.492
% S2A 7 Ewkom Mg 00516-0.0546 %,
Ca 0.045-0.0486 %, Na 0.0101-0.0204 % ©]3ATt.
shatst 42 I X3 T flavonode
quercetin®] 0.169-0.186 %=ZA hHF-E& 2A] 3}
A rutinel] 0.0094-0.0147 %°lAth. SDA rats
o 477F 233 1 FEEE Hol3HA ratse]
A o)X DPPH radical 2AHEAES Lol &
I 2AGA T oS
cholesterol &S HFol F& 3513’}9}
glucose TS WFo] F= AFHE Hol 173
9 o Fd AR5 Tt e A
= AT

214 gk

A
O,
¥ oM
J
el

sk
gt ofN O{N i)

o

ikl

b0 2 o

. 1998, ArE [EFEHR KM 401

. 1988, LA, [ A o, 570.

A, 1984, k29 A ol g, FHehuFabd
AL 136.

4. Gonzdlez Paramas A. M. Gomez Barez J. A.
Cordong Marcos C, Gracia-villanova R. J,
Sanchez J. 2006. HPLC- fluorimetric method for
analysis of amino acids in products of the

Food Chem. 95:

e Ho H ool
B R

["

hive(honey and bee pollen).
148-156.

5. Lee, B. Y., Choi, H D. Hwang, J. B. 1997.
Components analysis of Korean pollens and
pollen extracts. Korean J. Food SCI. Technol. 29:
867-875.

6. Serra Bonbehi J. and Escola Jarda R. 1997.
Nutrition composition and microbiological quantity
of honeybee-collected pollen in Spain. J. Agric.
Food Chem. 45: 725-732.

7. Lynghein L. and Scagnetti J. 1979. Bee
Pollen-Nature’s Miracle Health Food. Willshire
Book Co. Hollywood, CA, USA. 1-90.

8. Abreu M. 1992. Food use of pollen in relation to

Alimentaria 235: 45-46.
R. and Grdley G.

data
implication for analysis. Am. J. Clin. Nutr. 59:
234-239.

10. Kroyer F. and Hegedus N. 2001. Evaluation of
bioactive

human nutrition.
9. Block G., Shinha
Collection

1994,

of dietary-supplement and

properties of pollen extracts as
functional dietary food supplement. Innov. Food
Sci. Emerg. Technol. 2: 171-174.

11. Linskens H. F. and Jord W. 1997. Pollen as
food and medicine-A review. Econ. Bot. 51:
77-78.

12. ZBUR, BIRZL 2001, el oieh soikey &%,

K W7 I ARHEREHE 141 203-229.

- 195 —



AFA - ATA - FAY

R

13.

14.

15.

16.

17.

18.

19.

20.

21.

BRAmsC. 1995, KRTHEMNBET. o lb#EeH
B KAzt 714,

Gonzalez Paramas A. M., Gomez Barez J. A,
Cordong Marcos C., Gracia-villanova R. J. and
Sanchez J. 2006. HPLC- fluorimetric method for
analysis of amino acids in products of the
hive(honey and bee pollen). Food Chem. 95:
148-156.

Dudov I. A. and Starodub N. F. 1994
Antioxidant system of rat erythrocytes under
conditions of prolonged intake of honeybee
flower pollen load. Ukrainian Biochem. J. 66:
94-96.

Uzbeckova D. G, Makarova V. G,
Khvoynitskkaya L. G. and Slepneve A. A.
2003.
influence on

Evaluation of bee-collected pollen
liquid peroxidation, antioxidant
system and liver function in old animal. J.
Hepatol. 38: 203.

Lee, Y. J, Park, M. H, Bae, M. J, Han, J. P.
1994. Effect of fine pollen on serum and liver
lipids in rat in a fed high fat diet. J. Korean
Soc. Food Nutr, 23: 192-197.

Dudov 1. A., Mornets A. A., Artnkh V. P. and
Starobub N.F. 1994, Imunomoduratory effect of
honeybee flower pollen
Biochem. J. 66: 91-93.
Yeo, J. Y., Lee, Y. J, Han, J. P. 1996. Effect of
fine pollen protein on rat liver injury induced
CCly. J. Korean Soc. Food Nutr. 25: 34-38.
Kim, S. J., Youn, K. S, Park, H. S. 2005.

Antioxidative effects of pine, oak, and Lily

loads.  Ukrainian

pollen extracts. Korean J. Food Sci. Technol.
37 833-837.

Y. M. 2006. the
physicochemical characteristics and physiological
lily bulb and its
adaptability for white pan bread. Department of

Chuong, Studies on

activities of processing

food hiotechnology. Graduate school, Hoseo

— 196 —

22.

23.

24.

25,

26.

217.

28

29.

30.

31

32.

University. Asan, Korea.

Association of official analytical chemist. 1985.
Official methods of (11th  ed).
Washington, D. C..

Waters associates. 1983. Amino acid analysis
system, operators manual. 07124, US.A. 37-41.
Blois, M, S. 1958. Antioxidant determination by
the use of a stable free radical. Nature 26:
1199-1204.

Chung, Y. G., Yoon, S. H, Kwon, J. S. and
Bae, M.. J. 1984. Nutritional and biochemical
studies on the pollen loads. J. Korean Soc. Food
Nutr. 13: 169-174.

Kim, J. H,, Lee, K. H, Kim, E. S. and Park, S.
B. 1992. A studies on components of pollen
load. J. Korean Soc. Food Nutr. 21: 566-572.
Rice-Evans C. and Miller N. J. 1998. Structure
antioxidant activity relationships of flavonoids

analysis

and isoflavonoids. On flavonoids in health and
disease. Marcel Dekker, Inc. New York, USA
199-219.

Ra, K. S, Suh, H. J., Chung, S. H. and Son, J.
Y. 1997. Antioxidative activity of solvent
extract onion skin. Kor. J. Food Sci. Technol.
29: 595-600.

Kim, S. S, Galaz G. B, Lee, KJ. and Lee, Y.
D. 2006. Effects of dietary supplementation of
Spirulina and astaxanthin for Juvenile Olive
Pralichthys
temperature sean. J. of Aquaculture. 19: 57-63.
Echigo, T. 1971. Studies on relationship of
chemical component in honey, nectar and pollen.

Flounder, olivaseus in  low

Bull. Fac. Agr. Tamagawa Univ. 37.

Lee, Y. J, Park, M. H,, Hwang, S. W., Bae, M.
J. and Han, J. P. 1994, Effect of pine pollen on
serum and liver lipids in rats on a feed high fat
diet. J. Korean Soc. Food Nutr. 23: 192-197.
Ghosh R., Mukherjee B. and Chaterjee M. 1994.
A novel effect of selenium on streptozotocin-



EZ(WE)

By
AEE

43 4984

33.

3.

induced streptozotocin-diabetic mice. Diabetics
Res 25: 165-175.

Vessal M, Hemmati M. and Vasei M. 2003,
Antidiabetic
streptozotocin-induced  diabetic
Biochem. Physiol. 135: 357-364.
Mahesh T and Menon V. P. Quercetin

effects of quercetin in

rats.  Com.

3.

alleviates oxidative stress in streptozotocin-
induced diabetic rats. Phyto. Res. 18: 123-127.
Sathishsekar D. and Subramanian S. 2005.
Benefitial effects of Momordica
the treatment of CTZ-induced diabetes in
Biol. Pharm. Bul. 28:

charantia in

experimental rats.

978-983.

- 197 —



