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1.3 —/&4

1.4 fLZ4
IUPAC4, :

CAS4

OAT 7 7'V A ¥kt

L-7 V4 3 g

- z= 7 o=

L-7m Y
L-V ¥
L-Glutamic acid
L-Phenylalanine
L-Proline

L- Lysine

L- 7 V& 3 g

: L-Glutamic acid

L-7 = =)L 7 7 = : L-Phenylalanine

L-7m Y
L-V v

L-7 V% 3 g

: L-Proline

: L- Lysine

: L-Glutamic acid

(CAS No. 56-86-0)
L-7 = =)L 7 7 = : L-Phenylalanine
(CAS No. 63-91-2)

L-7m Y

: L-Proline

(CAS No. 147-85-3)

L-V v

: L- Lysine

(CAS No. 56-87-1)
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B — Sk e 51
B . - ik 213 °C
h - SCiEk HIEREE (213 °CTHiR)
B - ik 1.54 g/em?(20 °C)
REIE — STk <1073 Pa (20 °C)
BN TE M — STk 249 °CE CRE
7K — STk 8.6x10° mg/L (25 °C)
~FF <0.1 g/L (30 °C)
b :
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. 99.1 OECDI105
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h s - SCHR HIERBE (283 °CTH i)
B — STk 1.343 g/em’ (20 °C)
KT — STk 2.35x10 Pa (25 °C)
BN E M — SCHk 283 °CE CLE
B " 2.5x10* mg/L (20 °C)
x X 2.7%10* mg/L (25 °C)
i A~ <0.01 g/L (30 °C)
-
“ KLz <0.01 g//L (30 °C)
Bl | vrmoazy <0.01 g/L (30 °C)
- 100 | OECDI105
i g TRy 0.26 g/L (30 °C)
AB )= 1.73 g/L (30 °C)
FEfg— v <0.01 g/L (30 °C)
iR ELL X
- ek 1.83, 9.13
(pKa)
1A BT RRE | N .
(Iog Pov) STk <-1.52(20°C, pH?7)
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g B 290 nmZ 8 X 5 P TR Z /R & 72N 2D,
AR EH IR T R E B X DB,
R AR = e %W&?%?
AT (nm) (L mol” cm™)
(UV/VIS) 100 ik
ALY L 211 1.457 3933
258 0.068 184
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EES - SCHR IS D n i BB
[Zigy - ik 221 °C
s — ik HIEREE (220 °CTHfiR)
B - SCHR 1.064 g/cm® (24 °C)
KT — STk 4.03x107 Pa (25 °C)
BN E M — SCHk 220°CE CRE
B . 1.5%10% mg/L (20 °C)
x X 1.6%10° mg/L (25 °C)
” A~ <0.1 g/L (30 °C)
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= fLx <0.1 g//L (30 °C)
Bl | vrmoazy <0.1 g/L (30 °C)
e 100 OECD105
i g TRy 0.13 g/L (30 °C)
AR ) =)L >0.04 g/L (30 °C)
FEfg— v <0. 1 g/L (30 °C)
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B - SCHR 1.45 g/em? (45 °C)
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(1) L-INVEZ IR -7 ==L T T=" «L-7a LU KEH
(Y /79 bFnm)
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RE RS 5 & R " ik
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SYNRFLZELTRTOEML, ¥ o \7EHESE (a7 —8) 2681
TEBY, BB RLIEZ 7 EEElb L, # o X EERT 547
BRI R, T T 2 AN L TWA,

L-ZNVEZI VR -7 2=V T7 5= L-728U  EOL-Y I izndng %
VRTBEMERT AT I BTHY I YARFEETL T XTOEY N B EHIE
WIZBIN L TWDOIMETHDLZ D IVYNTEELT X TOEMICK L TE
PIMETHDHEBEZD,

2. WO - BEIZEENDT IV BOEBEIZOWNT

TINT 7Ty, FTIAYY NELR, OFD Y KO elzhoftmdor
R L-INEI VR, -7 2T =0 L7 ) KOVL-U V) O
BEIL R EEOMEMOIETOT 2 ) L-INAZ IV, L-7 ==V T 7
= . L-7a Y kLY y) OBE2ZRITRT,

-V U, -7 2=V T 7=, L-72 ) U RO L-U T LIV RF
DE NI THAIIEHITEZ L EENTWD, S RITEDITE Y KX B
INHEDIBELELSEENDIRTIIL-INVEZ I VB TH D,

FZ 1O - BB CEGEND T 2 ) BOEE

A IR (pg/g)! EE IR (pg/g)*
L-7 V& I g 16,470 1.14~311.0
L-V ==V T 7= 2,550 1.0~67.2
L-7ul v 540 1.2~29.0
L-UV > 7,640 0.66~324

3. AFERICL BT I JBOIYANFADRBEICONT
(1) BEfERFEICONT
AHNOMEHFET TRETHEE ] TH Y | HARHIBW T Y RT3l R
BT HrBFNIT W EEZLND,

(2) BOZEIZoW\WT

(RRIEHETE ) ST ARFNL, B BRI S AE O EEBICBAT L. TER -
EEERB L CIYARTRNRORET D AREERH 5,

AFNAFH U= oem T oty I g (L-Z AV E I VB L-7 ==L T
FJ=2, L7 U RNL-U ) BEZR2IRT, ok, AAlowEAE
MTHDHEF~ RO = b~ MIEEZA ST, [EBIED I Y RF~D BT

! Taha E.A., Al-Kahtani S. & Taha R., Protein content and amino acids composition of bee-pollens from major floral
sources in Al-Ahsa, eastern Saudi Arabia, Saudi Journal of Biological Sciences 26 (2019) 232-237

2 Gottsberger G., Schrauwen J. and Linskens H.F., Amino acids and sugars in Nectar, and Their putative
evolutionary significance, P1. Syst. Evol. 145 55-77 (1984)
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AHNZAE T LI oiEHm T oRE T I 7B (-7 VE I VR L-7 ==L T
FJ=U L-7a Uy LU V) IBEZAED O OT X BERE (£ 1)
R LIEFIZIE E B X2 bl

2 AR EFEH LI b~ b, = b~ FOIERITEENDT X BROYESE

B IR (ug/g)
b~ h* I =h~ h**
L-7 VA 3 R 1.76 1.94
L-7 = V7 o= 1.98 2.19
L-7mal) v 2.97 3.28
L-V 1.78 1.97

* LRSS U A 1 1,900 BR/10 a, log Pow % (0] . HEEWEREAE o) & L CHER
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