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Abstract

Proximate composition and the contents of free sugars, minerals, fatty acids, amino acids and in vitro di-
gestibility of mixed pollen load were analyzed. The protein in pollen load per 100g was 25.2g, lipid 5.4g,
non-fibrous carbohydrate 50.0g and fiber 10.4g. Free sugars in pollen load, as dry basis g per 100g, was fruc-
tose 26.6g, glucose 13.1g, sucrose 0.2g, maltose 1.3g, melezitose 0.02g and F/G ratio was 2.0. The content
of mineral in pollen load was in the order K > P > Mg > Ca > Fe > Na > Mn > Zn > Cu. Unsaturated fatty
acid of pollen load was about 69.1% and polyunsaturated fatty acid being about 50.3%. The ratios of SFA :
MUFA : PUFA and PUFA : SFA were 0.61 : 0.37 : 1.00 and 1.63 respectively. The total amino acid con-
tained in pollen load 22,337.5mg/100g and total essential amino acid was 39.2% of the total amino acid.
Proline was the most abundant amino acid (2,824.7 mg / 100g), followed by Glu, Leu, Asp, Val, Phe, lle, Ala
and Thr. E/T ratio of protein in pollen load was 2.03 ; protein score, 65.2(Lys) : A/E ratio(egg), 61.7(Lys) :
amino acid score, 51.7(Lys). In vitro digestibility of carbohydrate in polien load, based on total carbohydrate
was 66.7% after 1Thr and on non-fibrous carbohydrate was 80.6%. But that of protein was 67.3% after thr,
75.5% after 2hr.
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Table 1. Condition of HPLC for amino acid analysis

O Column : Pico - Tag analysis

O Detection : 254 nm

O Mobile phase : A ; Pico - Tag Eluent A
B ; Pico — Tag Eluent B

O Flow rate : gradient

Time(min) Flow(ml) % A % B Curve
Initial 1.0 100 0
10.0 1.0 54 46 5
10.5 1.0 0 100 6
1.5 1.0 0 100 6
12.0 1.5 0 100 6
12.5 1.5 100 0 6
200 1.5 100 0 6
20.5 1.0 100 0 6
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Table 2. General compaosition of pollen load, pollen honey and honey
Calorie Moisture Ash Protein Lipid Carbohydrate
(N x 6.25) Non-fibrous Fiber
(Kcal) (%) (%) (%) (%) (%) (%)
Pollen load 349.6 6.59 2.35 25.24 5.39 50.03 10.40
(2.52) (27.02) (5.77) (53.56) (11.13)
Pollen honey 339.4 11.30 1.61 17.66 3.96 58.27 7.20
(1.82) (19.91) (4.46) (65.69) (8.12)
Honey 338.3 15.41 0.05 0.09 0.02 84.43 -
(0.06) 0.11) 0.02) (99.81)
() : Dry basis
Table 3. Free sugars of pollen load, pollen honey and honey
(g/100g, d. b.)
Fruc Glu Suc Mal Melezi Stachy Fru F/G Total
-tose -cose -rose -tose -tose -ose +Glu free sugar
Pollen 26.64 13.07 0.21 1.34 0.02 trace 39.71 2.04 41.28
load
Pollen 31.38 23.02 2.23 0.94 2.14 trace 54.20 1.35 59.51
honey
Honey 42.38 34.61 8.18 0.25 7.46 - 76.99 1.22 92.88

F /G : Fructose/Glucose ratio
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Table 4. Mineral composition of pollen load, pollen honey and honey

(mg /100g, d.b.)
Ca P Mg Na K Fe Cu Zn Mn Ca/P  Na/K
Pollen 62.48 331.92 102.41 16.05 661.20 16.65 1.88 5.59 6.63 0.19 0.02
load (2.5)* (13.2) 4.1) (0.6} (26.2) (0.7) 0.1) (0.2) 0.3)
Pollen 42.14 245.72 75.06 12.67 487.84 11.93 1.32 4.81 4.64 017 0.03
honey (2.3) (13.5) 4.1) (0.7) (26.8) 0.7) 0.1) (0.3) 0.3)
Honey 2.35 2.83 0.60 3.26 17.86 0.61 0.05 0.32 0.1 0.83 0.18
(5.5) (6.6) (1.4) (7.6) (41.5) (1.4) 0.1) 0.7) 0.3)

*Values in parenthesis are mineral contents(g) per 100g ash

Table 5. Fatty acid composition of lipids in polien load and

pollen honey
Pollen load  Pollen honey

Lauric acid {Ciz2:0) 0.2 0.5
Myristic acid (Cra:o) 1.0 1.4
Palmitic acid {Cie: 0} 21.2 24.3
Palmitoleic acid (Cio:1) 1.4 0.7
Stearic acid (Cis:0) 4.1 5.2

Oleic acid (Cis-1) 17.4 15.6
Linoleic acid (Cis:2) 28.6 26.7
Linolenic acid (Cis:3) 21.7 213
Arachidic acid (Cao:0) 0.8 1.3
Behenic acid (Cxz:0) 1.9 2.1
Unknown 1.7 1.1
Saturated fatty acid 30.9 35.7
Monounsaturated fatty acid 18.8 16.3
Polyunsaturated fatty acid 50.3 48.0
Unsaturated fatty acid 69.1 64.3
SFA / MUFA / PUFA 0.61/0.37/1.00 0.56/0.34/1.00
PUFA / SFA 1.63 1.34
UFA / SFA 2.24 1.80
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Table 6. Amino acid composition of pollen load, pollen honey and honey

(d.b.)
Pollen load Pollen honey Honey
mg/100g % mg/100g % mg/100g %
Isoleucine 1358.9 6.1 981.6 6.1 0.9 11
Leucine 1729.9 7.7 12309 7.7 09 1.1
Lysine 760.5 34 553.3 34 25 29
Methionine 689.0 3.1 492.3 3.1 0.1 0.1
Phenylalanine 1404.5 6.3 1021.8 6.4 2.5 29
Threonine 1131.8 5.9 938.2 5.8 0.8 0.9
Valine 1499.7 6.7 1039.8 6.5 1.3 1.5
Histidine 517.5 2.3 372.7 2.3 0.5 0.6
Arginine 629.2 2.8 430.3 27 0.3 0.4
Cystine 381.2 1.7 283.8 1.8 trace -
Tyrosine 729.9 3.3 5443 3.4 0.8 0.9
Alanine 1317.3 59 942.1 59 1.1 1.3
Aspartic acid 1666.8 7.5 1176.7 7.3 2.3 2.7
Glutamic acid 2468.3 1.1 1786.4 1.1 2.8 33
Glycine 1017.9 4.6 7315 4.6 0.9 1.1
Proline 2824.7 12.6 2037.2 12.7 64.8 76.1
Serine 1247.5 5.6 903.2 5.6 23 27
Ammonia 782.1 35 577.4 3.6 0.3 0.4
Total amino acid 22336.7* 100 16043.5 100 85.1 100
Total essential 8754.3 39.2 6257.9 39.0 9.0 10.6
amino acid
Amino acid 82.7 80.6 77.4
recovery (%)
* Tryptophan is not included
Table 7. Chemical score of protein in pollen load, pollen honey and honey
Pollen load Pollen honey Honey
Limiting A. A. Limiting A. A. Limiting A. A.
Score Score Score —————————
1st. 2nd. 1st. 2nd. 1st. 2nd.
E /T ratio 2.03 2.03 0.52
Protein 65.2 Lys C-S* 64.3 Lys C-S 1.9 Cys Lue
A/E (egg) 61.7 Lys - 60.7 Lys C-S 8.5 C-S Val
Amino acid 51.7 Lys Leu 51.1 Lys Leu 2.3 C-S Leu

* C - S : The amino acid contained sulfur
E /T ratio : total essential amino acid(g) / total nitrogen(g) ratio

AJE (egg) = A/ E of limited amino acid.in.sample %100
A/ E of limited amino acid in egg

Table 8. In vitro digestibility(%) of total and non-fibrous Table 9. In vitro digestibility(%) of protein by difference of

carbohydrate by difference of digestive time in pol- digestive time in pollen load and pollen honey

len load and pollen honey o hr The 2
0hr 1hr 2hr
R Pollen Raw 353 67.3 75.5
Pollen Raw  64.0(77.4* 66.7(80.6)  67.0(80.9) load  Heated 31.4 63.4 69.9
load Heated 62.7(76.7) 63.5(76.8) 64.1(77.4)

Pollen Raw 34.7 67.8 76.9
Pollen Raw 75.1 (84.3) 76.4 (85.8) 78.0 (87.0) honey Heated 30.0 62.8 68.4

honey Heated 71.6(80.5) 72.1(81.0) 72.3(81.2)

*( ) : Digestibility of non-fibrous carbohydrate
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