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Abstract

In this study, we investigated the nutritional composition including proximate, amino acid, vitamin, minerals, and the
antioxidant activity of green tea (Camellia sinensis) pollen grains collected by Apis mellifera bees, for use as a health food.
The crude protein and fat content was estimated at 26.14% and 3.49%, respectively. Eighteen amino acids were identified
in green tea pollen, including 8 essential amino acids and 10 non-essential amino acids. The predominant amino acids were
glutamic acid, proline and aspartic acid accounting for about 33.3% of total free amino acids. The concentration of vitamin
C was the highest value of 35.7%, followed by B; and B, among the detected vitamins. The predominant minerals were
potassium (790.32 mg/100g), followed by phosphorus (707.52 mg/100g) and sulfur (302.67 mg/100g), whereas copper, zinc
and sodium were detected as minor elements. The antioxidant activity and phenolic content accounted for 33.8% at 500
png/mL extract and 2.55 pg/mg, respectively.
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Table 1. HPLC conditions for the measurement of free
amino acid in bee pollen

Classification Condition
Instrument HITACHI, L-8900 (Japan)
Detector VIS 570 nm / 440 nm

#2622SC PF column (4.6x60 mm)

Na buffer set
(pH-1, pH-2, pH-3, pH-4, pH-RG)

Analytical column

Mobile phase

Reaction buffer Ninhydrin
Injection volume 20 uL
Flow rate 0.40 mL/min
Reaction flow rate 0.35 mL/min
Column oven temp. 57C
Reaction temp. 135TC
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Table 2. ICP_OES conditions for the measurement of
minerals in bee pollen

Classification Condition
Instrument Optima 8300, Perkin Elmyer, USA
RF Power 1,300 W

Plasma flow 10 L/min (Argon)
Auxiliary flow 0.2 L/min (Argon)
Neubulizer flow 0.65 L/min (Argon)

Gas flow rate

Nebulizer Concentric nebulizer
Viewing type Radial, Axial
Ca 393.366 nm, Cr 267.716, Cu 327.393, Fe
Wave length 238.204, K 766.490, Mg 208.271, Mn 257.610,

Na 589.592, P 213.617, Zn 206.200, As
188.979, Cd 228.804, Pb 214.423, S 180.669
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Table 3. Proximate chemical composition of green tea
bee pollen grains

Crude component (Unit: % dry basis)
Total lipid Ash
3.4940.17 3.2540.11

Moisture
6.5240.01

Total protein
26.14+0.11
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glutamic acid, arginine(Han 5 2004), ZA|H|A2| S22} sfjuf
7] 322 glutamic acid, aspartic acid, proline <~ 2 33}
S thHong 5 2016a; Yoon 5 1985). 32 o= glutamic acid
9} aspartic acid ofw]=Ato] FFH O 2 Yol EAstH, =2}
Sttt BSHE, SA R IHE, sfutetr| S ofl = proline,
=223 8T} s of = leucine, £33 o= arginine©]
o] sh3-E|o] k. E3E cystine, histidine, methionine 52| o}
o) ARe B E 3lEof A% ZA 3} th Solberg & Remedios
(1980)9] dt A1}, EHx}3Eofl+= aspartic acid, glutamic acid,
arginine, leucine, proline, lysine 5 6% 2] ofu|icAlo] & ofn|
o4l o] 54%E Bagt Aat fARE Aol dubA e
2 Spoli BE Boolniile FalT gon, e

429] Fo wa} zfo]7} YrkLeblane 5 2009).

glutamic acid

3. H|EM2! &hat

ExpShE ] vlEbyl FHFE BA3 il Table 404 <}
Zro] HEH] C, Bs, By, By <=0 & Rttt vletyl Co &
2 35.74 mg/100 g& 4342225 mg/100 )3+ H3}HE(0.6 mg/
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Fig. 1. Content of amino acid composition in green tea
bee pollen grains. Ile; soleucine, Leu; leucine, Lys; lysine,
Met; methionine, Phe; Phenylalanine, Thr; Threonine, Ttp;
tryptophan, Val; valine, His; histidine, Ala; alanine, Arg;
arginine, Asp; aspartic acid, Glu; glutamic acid, Gly; gly-
cine, Ser; serine, Cys; cysteine, Tyr; tyrosine, Pro; proline.
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Table 4. Vitamin content of green tea bee pollen grains Table 6. Antioxidant activity and phenolic content of tea
bee pollen ins
Vitamin content (mg/100 g) P &
B B, B; C Antioxidant activity Polyphenol content
0.3340.02 0.87+0.06 8.16£030 3574074 (500 ug/ml, extract) (ug/mg extract)
33.8+0.74" 2.5540.16
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mg/100 g2t} AT ZAH|R 2 SHE T} SASHT HlEb
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2
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WIS e 2, 9, 24 02 Wo| BEat. S
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Table 63} Ztt}h =
Akt &2 F=EE 100 ug/mLof A 4.0%, 300 ng/mLoj A
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Table 5. Mineral content of green tea bee pollen grains
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