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Abgtract : Nutritional components were analyzed after biological enzyme hydrolyss to break wall of
Qinghai rape bee pollens. The results revealed that gross protein, gross fat, reduced carbohydrate,
total nucleic acid, total flavones of broken-wall pollens increased sgnificantly after enzyme hydroly-
§s. Moreover , amino acids, suchas Gu, @y, lle,Leu, Phe, Lys, His, Arg, Pro, Cysand Trp ten-
ded to accumulate in enzyme-hydrolyzed pollens, the other amino acid species showed no s gnificant
changes. Minera elements, such as K, Na, Ca, Mg, Fe, Zn, Cu, Cr, Cd, Ni, Mn did not show any
significant difference in wall-broken pollens by enzyme hydrolyss. It was important to mention that
enzyme hydrolysi sincreased contents of flavonoids of broken bee pollens of Qinghai rape. Enzyme hy-
drolysisto break wall benefited the release of nutritional and functional components of Qinghai bee
pollens.
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Table 1 Common nutritional component of broken and unbroken bee pdlens of Qinghai rape ! %
Item QOrigin pollen Broken pollen t P
Gross protein 25.20+0.09 34.50+0.07 - 213.275 0.000
Grossfat 12.23+0.07 15.40+0.06 - 44,101 0.000
Reduced sugur 25.09+0.06 25.24+0.06 - 1.612 0.186
Amylose 3.08+0.03 2.01+0.06 19.115 0.000
Nucleic acid 2.28+0.06 2.40+0.04 - 2.155 0.110
Total flavone 3.10+0.06 3.89+0.10 - 8.477 0.002
Ash content 3.10+0.04 3.50+0.04 - 8.895 0.001
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Table 2 Contents of amino acids of broken and unbroken bee pdlens of Qinghai rape ! %
Item Origin pollen  Broken pollen t P Iltem Origin pollen  Broken pollen t P
Asp 2.48+0.07 2.64+0.11 -1.633 0.190 Tyr 0.78+0.04 0.86+0.03 -2.028 0.122
Thr 1.28+0.05 1.29+0.04 -0.208 0.846 Phe 1.05%0.05 1.32+0.02 -5.728 0.014
Ser 1.49+0.03 1.48+0.02 0.356 0.741 Lys 1.58+£0.02 1.90+0.08 - 45.176 0.028
Gu 2.68+0.04 2.86+0.05 -3.343 0.036 His 1.00+0.07 2.45+0.05 - 20.785 0.000
dy 1.14%0.05 1.34+0.02 -4.335 0.026 Arg 1.33+0.03 0.66+0.03 17.961 0.000
Ala 1.30+0.05 1.44+0.05 - 2.511 0.066 Pro 1.45+0.05 1.62+0.04 - 3.194 0.034
va 1.21+0.02 1.44+0.08 -2.980 0.085 Cys 0.84+0.03 0.42+0.03 13.104 0.000
Met 0.51+0.04 0.45+0.02 -2.052 0.121 Trp 0.03+0.006 0.15+0.01 - 10.392 0.001
lle 1.07+0.03 1.26+0.05 - 4.021 0.027 22.81 25.69 - -
Leu 1.59+0.03 2.11+0.04 -11.759 0.000 Tota
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Table 3 Contents of mineral elements of broken and unbroken (_(g) :
bee pollens of Qinghai rape  (mg- kg'')

Iltem Origin pollen  Broken pollen P ( P <O0. 05) '
K 323+6.00 315+5.78 >0.05 4
Na 193+3.11 201+2.89 >0.05 Table 4 Contents of vitamins dements of broken and
ca 870+2.44  360£3.33 >0.05 unbroken bee pollens of Qinghai rape /(mg- kg 1)
Mg 270+3.33 273+2.67 >0.05
Fe 221.2+2.89 214.91+2.13 >0.05 Item Origin pollen  Broken pollen P
Zn 58.83+0.02 55.36+0.04 >0.05 AVitamin A 11.8+0.46  20.0+1.33 - 6.748 0.013
cr 0.055+0.001 0.048+0.003 >0.05 DVitaminD  1.3+0.06  1.4+009 - 0856 0.448
Cu 25.5+0.13  26.48+0.06 >0.05 EVitamn E  0.13+0.009 0.14£0.01 - 1.000 0.387
Mn 30.5+0.38  28.03+0.06 >0.05 Bi VitaminB: 2.30£0.10  3.03£0.10 - 6.715 0.003
Ni 0.42£0.03  0.43+0.01 >0.05 B2 VitaminBz 0.61£0.02  0.84+0.06 - 4.492 0.034
Cd 0.64£0.03 0.58+0.02 >0.05 Be VitaminBe 0.60£0.02  0.81£0.04 -5.502 0.010
2.3 CVitamin C  30.48+0.08 27.12+0.06 - 42.592 0.000
K Vitamin K 1.23+0.05 -
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Table 5 Contents o flavonoids of broken and unbroken bee pollens of Qinghai rape
Item Origin pollen Broken pollen t P
/(mg- g% .
Oligomeric proanthocyaridins 0.465 +0.03 1.400 +0.08 14.003  0.002
/ % Rutin 0.087 £0.001 0.32+0.063 -9.831  0.010
! % Quercetin 0.47+0.04 0.62+0.02 -4.291  0.018
| % Kaempferol 0.22+0.02 0.25+0.02 -1.299  0.265
/(mg- 100" *g- 1) Isorhamnetin 1.8+0.05 7.1+0.04 - 103.282 0.000
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