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Changes in Proteinase Activity, Proteins and Amino Acids
Contents in Three Species of Grass Pollens Stored
under Different Temperature and Humidity Conditions
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Abstract: The pollens of rice (Oryza sativa), maize (Zea mays) and Pennisetum alopecuroides were stored under
low temperature (4°C) /low humidity (RH 45%) , low temperature (4°C) /high humidity (RH 90%), high tempera-
ture (35°C) /low humidity(RH 45%) and high temperature (35°C) /high humidity (RH 90%) to determine the
changes in proteinase activity, contents of proteins and free amino acids in the pollens. The results showed that the
degradation of protein and the increase of the content of free amino acids were slow under low temperature and
high humidity, but it was rapid under high temperature. Among the pollens of the three species, proteinase activity
in rice pollen was high, and the degradation of protein contents and the increase of free amino acids were rapid.
However, proteinase activity in pollen of Pennisetum alopecuroides was low, and the changes in protein content
and free amino acids were slow. These changes in maize were intermediate between the above two species.
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XERHH K#(Oryza  sativa L.)JGhHdF
i8 802; E2K(Zea mays LY MEM_ 5, REE
(Pennisetum alopecuroides (L.) Spreng.) 5 #4751k
BEE.

EQFRABRNNME BAXOESEREREGS
EREY. FREER 20 mg, inA 2 ml 0.02mol/L B
R B (pH7.0)5 %, 7E 1 000xg T B .L» 15 min,
FEREGE I 2 ml ek}, RS OEEHIE Ao
CAZRTE/K mEe Rl o0t R, MAsHE MR BEEA RS
#.

HEERERNE XASEBREGIEZEN,
E 4t ¥y 100 mg, jn 3 ml 80% 7% X% A7 B& , i 38, B
200 v 1 g&BA 50 b1 FECHIKATAEFRIPTIC: Z
.=k K=1LT1L.DRasHRE, ZEEHE
20 min, i FERMT E I SHERER 100 1,
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) Folin- Byi5|#E 5], EBE TR E 5-10 min, L4
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Table 1 Change in proteinase activity in pollen during storage (umol Tyr g' FW h')
N it~ 5K A fa) Storage time (d)

M BE 1154
Material T(C) RH(%}) 0 1 2 3 4 5 6 8
K78 Rice 4 45 11.65 10.30 9.02 9.50 10.63 9.72 7.14 5.63

4 90 9.87 8.62 9.30 10.52 9.63 725 5.76
35 45 7.43 432 1.76
35 90 7.62 457 1.87
F % Maize 45 7.07 6.50 5.87 5.13 6.55 6.32 4.40 231
4 90 6.42 581 4.90 6.05 5.12 452 2.63
35 45 7.63 8.24 6.35 4.86 2.23 1.07 0.00
35 90 1.52 8.08 6.57
BRE 45 4.50 4.30 4.15 3.92 3.75 3.52 3.43 372
Pennisetum 90 4.25 4.10 3.95 3.68 3.42 3.30 3.64
alopecuroides 35 45 4.73 4.95 5.14 532 4.86 4.43 3.94
35 90 4.67 4.87 5.15
R2EEiEPERECRERTL
Table 2 Change in protein content in pollen during storage (mg g' FW )
Hxt RE  8F YRt fa] Storage time (4) TRE
Material T(C) RH(%) 0 1 2 3 4 5 6 8 Decreasing %
7K 78 Rice 4 45 85.8 77.1 732 708 69.0 66.5 62.7 589 31.4
4 90 78.7 75.6 73.7 71.0 69.8 66.7 61.0 289
35 45 58.7 52.0 457 40.6 32.8 21.5 165 80.8
35 % 592 533 432

F 3k Maize 4 45 107.3 97.8 97.0 903 87.5 86.8 85.0 82.3 236
4 90 98.3 97.9 91.6 88.4 872 86.3 84.5 213
35 45 782 732 64.3 616 56.2 525 48.0 55.3
35 ) 78.5 735 65.6

BREE 4 45 1250 1186 1160 1115 1104 1083 1063 1012 19.9

Pennisetum 4 ) 1191 1173 1114 1112 1093 105.6 102.1 18.8

Alopecuroides 35 45 1092 1025 98.0 876  81.4 76.0 703 438
35 % 1094 1050 99.3

*HESKEARSEBUEFENIEN TRAME 2%, % of reduced protein contents in pollen at the eighth day of storage compared to the

day before storage.
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Table 3 Changes in free amino acid contents in pollen during storage (mgg' FW)
-
HH HER ove A B ¢ D
Material Amino acid 1 3 5 1 3 5 1 3 5 1 3
IKES KAEM Asp 1.50 1.55 1.68 1.71 0.52 1.64 1.93 1.72 1.73 1.70 1.67 -
Rice £ AR Ser 0.89 0.94 1.20 1.12 0.82 0.93 0.90 1.13 1.52 1.36 1.48 -
HER Gly 1.06 1.10 1.20 1.25 1.13 1.20 141 1.32 143 1.24 1.36 -
FEM Arg 2.30 2.50 325 322 2.40 3.10 3.23 2.70 2.40 2.60 340 -
HEMR Ala 1.25 1.80 1.75 1.16 1.35 2.02 1.56 1.53 1.27 1.03 -
HE M Pro 8.60 13.00 14.10 1450 13.10 14.10 14.80 1280 13.60 8.20 12.90 -
MEMR Tyr 1.40 2.60 2.50 3.10 2.57 2.90 2.60 3.50 4.70 6.60 2.30 -
HEM Val 1.20 2.10 2.60 340 2.16 2.50 2.80 2.90 2.10 1.80 2.20 -
At Totol 1695 2504 2830 30.50 23.86 2772 29.69 27.63 29.01 24.77 26.35 -
EXK A EB Asp 0.99 3.00 3.50 3.60 251 2.80 0.87 0.98 1.20 1.24 0.85 1.50
Maize 25 MR Ser 2.10 2.00 3.90 4.40 2.40 3.60 5.70 0.95 6.30 7.20 2.20 6.20
HE R Gly 0.66 0.23 0.94 0.96 0.40 0385 0.96 1.32 1.22 1.35 1.10 1.00
M Arg 0.60 1.70 1.00 2.00 1.70 1.40 3.00 1.20 4.40 4.15 4.10 7.90
HER Ala 0.66 1.90 1.00 1.10 1.40 1.70
HEM Pro 7.00 13.00 1370 14.30 13.50 13.10 12.60 16.80 18.70 22.30 14.60 16.60
MEM Tyr 1.20 1.10 3.60 348 0.97 1.00 2.64 4.70 5.00 470 4.40 5.20
HE R Val 0.51 0.41 0.46 1.08 0.36 0.52 0.84 2.20 2.30 1.90 1.70 1.80
£ 3 Totol 13.06 21.44 27.10 29.82 21.84 2327 2727 30.05 40.12 4394 3035 4190
BEXR KEAEM Asp 0.95 0.97 1.08 1.12 0.95 9.80 1.13 1.26 1.54 1.73 1.20 1.42
Pennisetum Z 3B Ser 0.65 0.66 0.70 0.73 0.68 0.67 0.72 0.83 0.69 1.10 0.82 0.13
alopecuroides 1 {88 Gly 0.71 0.75 0.87 0.83 0.73 0.72 0.85 0.96 1.20 1.63 1.04 1.15
HEM Arg 0.70 0.80 0.82 0.78 0.75 0.78 0.83 1.05 1.05 1.42 1.12 1.20
AER Ala 0.55 0.76 0.91 047 0.54 0.57 0.62 0.67 0.85 0.58 0.63
HE M Pro 5.20 7.20 8.70 10.40 8.30 9.40 11.00 1060 12.70 13.30 9.60 12.50
MEBR Tyr 1.70 2.34 2.15 2.30 2.20 2.30 2.16 2.50 2.70 3.40 2.34 2.62
HE R Val 1.60 1.70 1.73 1.73 1.66 1.64 1.65 1.83 2.46 7.60 1.75 2.10
£ & Totol 11.51 1497 1681 18.76 15.74 2585 1891 19.65 2328 31.03 1845 21.57

* A: T=4°C, RH=45%; B:T=4°C, RH=90%; C:T=35°C, RH=45%; D:T=35C, RH=90%. ** {"®X i} [A] Storage time:0d, 1d,3 d, 5d.
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