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Design on experiment of chiral fluorescence recognition and optical
composition determination of amino acids
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(1. School of Chemistry and Environmental Engineering, Wuhan Institute of Technology, Wuhan 430205, China;
2. School of Chemical Engineering and Pharmacy, Wuhan Institute of Technology, Wuhan 430205, China)

Abstract: The frontier scientific research results are transformed into comprehensive experimental teaching
contents. A comprehensive experiment of chiral recognition and optical composition determination of amino acids
by fluorescent probes is designed. The principle of chiral recognition of fluorescent probes, the experimental
process, the experimental operation and the analysis of experimental results are described. This experiment belongs
to the frontier research field of chiral chemistry, photophysics, photochemistry and analytical chemistry, which can
stimulate students’ interest in scientific research and cultivate their comprehensive scientific research ability. This
experiment also has expansibility, which can make up for the repeatability and singularity of traditional

comprehensive experiment.
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T 20 4E2R, DECHRET T e P | R AR
JEATHE R E A PL A, TEA DL S TR 5] v iy 1
FHBUEAR KRR 2014 45, 1 Pu I Yu BF5E4 &
YEFE Chemical Science T 4IE T Zn(11) W] L) I 25 & /55 2
TFPERE R 53 FYOEREN(S)-1 (LI 1) X FPEzZE
R B R TR R SR SR 56 TR IR S5 R i Tk
BRI CIREAE Zo(IDAFTESRA I X TR RS (s
FHERR ) BRI PRI A R aE
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2019 4, RAIHIFRA S Pu WIS AR —
FEVICHRET , W ISR R X R R 174 X ko 3
BENHER L ef $Em 2 T 19914, ef=[1,—1,)/[In—Io]=I /I,
Horp, Iy WEEE TIOR3 5 L
H1 D K4 A SN S5 B9 R B o I RS 5
B AR NSRRIk, VR b2 Ll 2R 5 S
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2 LIGEIE

TRE 73 (S)-1 EZERRAFAE R, L 5 2 M
)2 HE T LA T 46 5 RO A B R o F—C=N—215
HAB(I—OH fEEEUSEAE I T LUE L OH---N=C, M
A AL A TN RT3 7%, 182991
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3 XBMFELGR

Y %#% . Horiba FluoroMax-4 Z¢3¢4r Y6 6+, H
TRV, MiEBw, BRE, 4mL 285048,

2yt POCIREN(S)-1 (99%, Al ), DA
( D-Phe, 99%, Macklin ), L- AN % ( L-Phe, 99%,
Macklin ), DU T 3& & k% ( TBAH-30H,0, 98%,
Aladdin ), JC/K BE R 5% 99.99% , Macklin ), Z JiE( HPLC
%), K&K CAH ),

4 LREXRERLETE
ARSI FEA RN 2 B, AR TOCRE 1

M TR RIS, e T 5 & IR S I i
% NI B &

HHATOL| [FONT| [y [FEAF| [EAT
D/L-PhefHBAN | | | A FERR = i%fl?i& o) Y Phel#] »Xﬂ‘Pheﬁ‘ﬁ
Zn(OACIEN || R BEHEY REK N rese |7 2am
KRR Hl% sl |

D- or L-Phe¥f %}
PGHR S HIRE R

2 LWREE

41 BEBRMEE

4 mg (S)-1 % T 5.8 mL CH;CN 153 2 mM 2¢ 648
EHREW; 256 mg TBAH-30H,0 ¥ T 10 mL 5 T /K15
1 32 mmol/L ) TBAH /K ; 437l #R B 5.3 mg D-Phe
A L-Phe ¥ T 32 mmol/L ) TBAH /K& & 15 5
32 mmol/L W FERRTEM; 5.9 mg Zn(OAc), T 5 mL
£ /K153 6.4 mmol/L 1 Zn(OAc), /KA -

42 RNBEHH &

2 mmol/L %¢ Y6 8 4 £ i 1 CH;CN i B &
0.2 mmol/L 45 ; ¥ 32 mmol/L /¥ D-Phe Fil L-Phe 2
FERR RS> M 32 mmol/L 9 TBAH /KA 2
25.6. 19.2, 12.8, 9.6, 6.4, 3.2 mmol/L A& FEFRIK
e

FE TR T R IR F MU DL B o i B 5 2 Ak
i 244 15 O 2R DN ) B I YA 4 o

FHRS AR 3 SR HL 14 6y 400 uL A9(S)-1 ZEEIFRE
% (0.2 mmol/L, 1 equiv) T 4 mL W ZIE B .OE T ;
PR AR 7 BIFE B 25 L ¥RJE M 3.2.6.4.9.6.12.8,
19.2. 25.6. 32 mmol/L i) D-Phe i&¥# (1. 2. 3. 4.
6. 8. 10 equiv ) HIANA 7 £ 400 pL AY(S)-1 FHH,
[ RE A AR 2 IR B 25 uL W 3.2, 6.4, 9.6,
12.8. 19.2. 25.6. 32 mmol/L ¥ L-Phe ¥ (1. 2. 3.
4.6, 8, 10 equiv) HKUIMA T A 7 1 400 uL 19(S)-1
W B AR EL 14 43 25 uL #) Zn(OAc),
JKEWR (6.4 mM, 2 equiv) Z5MALLE 14 #3(S)-1
IR IR AW .

JIr A ROV T B0 T A R E 2 h J5 N CH3CN
iR E 4 mL B RZOERFNW, BRI (S)-1 1k
&4 0.02 mmol/L., [Al i}, ¥ 4 0.02 mmol/L Zlif#)(S)-1
VEF OIS, AT 2 equiv Zn(OAc), FIEREMATR ,
PR RIS T 2 equiv Zn(OAc), Fl 10 equiv TBAH
AR BT3RS TR N Y XT BV R o

B 5 HEAT OO T 5 R B OGS Al B R M E
S W7 o

B E N 12.8 mmol/L i) D-Phe Fl L-Phe ¥
DIRRMAR IR G, 4350045 BLER A 200 uL, L-Phe
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G A E ee {8 (ee=([L]1-[DD/[L]+[D]) ) 251K
~100% . —80%. —60%. —40% . —20%. 0. 20%. 40%.
60%. 80%. 100%M 2z FEIRIFW A . TR WAL I
11 {3 400 pL [Y(S)-1 ZEIRE A (0.2 mmol/L,
lequiv) T 4mL 4 ZIEE.0E D, BRI
25 uL 10 F BB Y ee (B H—100%~100%11) 11 £y 28 52
WA BB L T, B IR BARFEE 25 pL Y
Zn(OAc), /K& (6.4 mmol/L, 2 equiv) MIAX 11 {4
REW . i RN TEOETHMFE2 ha,
T CH;CON i BE 2 4 mL, HRZOGARMW, BLRrg
H1(S)-1 ¥ EE A 0.02 mmol/L.

5 IWHERSHM

5.1 H&BKHIZE
N T RS E ORI, RO 3D KL
2, IR BE WA A RN & S Y 43 190 L3 ) hy
317 ~ 417 nm Fl 335~850 nm, Xf(S)-1 + 14 equiv L-Phe
(in TBAH) + 2 equiv Zn(ID AR A S R EA T 179058,
FFENINE 3 PR BB B dpx . REHEK v 2Ot
SRIEICRE . WK 3 aJLIER, Mk KTE
400~420 nm YL E KT, A7 F 510 nm A 47 1 & S i i
JEfR o PR S T 20N St g b, k4 7T
ZIEE N A 417 nm ORI
#HAT I 3 M RN 0.2 mmol/L (S)-1
(400 uL, in CH;CN, 1 equiv). 12.8 mmol/L L-Phe
(25 pL, in 32 mmol/L TBAH /KiEW, 4 equiv) Fl
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6.4 mmol/L Zn(OAc), /K (25 uL, 2 equiv) MiRE
W RS E 2h, JIFHOIERBER 4 mL 5
FEEATPEEMNER s Aex = 317 ~ 517 nm, Agy = 335 ~
850 nm, Slit=2/2 nm,
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BN A BEFT FFZIRET 72 > 500 nm BY5EHE 1, (HE
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MR VE o P 4(c) /R T 510 nm Ak B 5 658 B 545 ] # 70
[ Phe Y Z YOG R, XA R T IMA L1
HUfY Phe BF, 7E 1 ~4 equiv JLBIN, 2650 il 2 Ik
1% 14 B3 AT S S5 BS0, 7E 4 equiv L-Phe B4/
RERA, 4REE8 N L-Phe Y5 ST 5 200 ' 5 B [
%o X W 4 equiv L-Phe 5(S)-1 1 Zn(I1) 5 )37 ] LA ik
FIPAT, Ak Nz LR 1 vk B 2 S BUAR R
Ko T HIZFERZINA D AR Phe B, FRIRTEE
RS R Y Z M C R 5NA L-Phe MR R
), {HIEAEIEA 1~10 equiv JEEIPT, 5600 A BH i
551 LAGAL, B, (S)-1 7T AEN Phe TR B0 2
HeEREr . B 4(d) SR TIXIREHAR R XS 4 equiv D Fl L
F97UHY) Phe AYXTBRIEPEEDE IR A A, TR 3%
FEEDE IR L of M 3.6

&l 4(a)y 0.2 mmol/L (S)-1(400 pL, in CH,;CN,
1 equiv., 3.2~32 mmol/L L-Phe(25 pL, in 32 mmol/L
TBAH 7KiE# , 1~10 equiv)Fl 6.4 mmol/L Zn(OAc), 7K
HWQR5 ul, 2 equiv)iR AW IZENEIE; K 4(b) R
0.2 mmol/L (S)-1(400 pL, in CH;CN, 1 equiv, 3.2~
32 mmol/L D-Phe(25 pL, in 32 mmol/L TBAH /KA ,
1~10 equiv)Hl 6.4 mmol/L Zn(OAc), K& (25 uL,
2 equiv ) IRB WA DENCEIE; K 4(c) M CHRETE
510 nm B9 FERE D-/L-Phe 48721k ; K 4(d)
JHEFEARET ¥ 4 equiv D-Phe I L-Phe B¢ G o Fif
ARMEHEERZEAGHE 2 h FHOEREZR
4 mL, FRHEFT20EIA; dex = 417 nm, Slit=2/2 nm,
5.3 ESEERN S H KR A &N E

H T SO R A Z B 2H S E Y
N, 38 A B T SO 5 ROt A
] 5 R bRE 2R o 76 4 equiv 1Y Phe MISRIET , 155
T 5 FRMCRE . R BR, GRS L-Phe
W) ee (HEZMERFR, HL TN y=5349.62 +1.10 x
10°° x, #iE Z%4 R-Square 24 0.977 69, H:f y 24 510 nm
RIS, x S L-Phe [ROG A4 ce (., %45
UL PO CIRER(S)-1 7T LA R AT 20 3 R 2 20 LY
WE

Equation y=a+b*x
Adj. R-Square 0.97769 -

r Value Standard Error
B Intercept 1.09756E6 16145.28741
B Slope  5349.61682 255.27941
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ee ZMBYRZAMBE A, WA 0.2 mmol/L (S)-1
(400 pL,in CH;CN, 1 equiv ) ANEIFEAA41RE 12.8 mmol/L
Phe (25 uL, in 32 mmol/L TBAH /Ki&A¥#, 4 equiv)
A1 6.4 mmol/L Zn(OAc), /KK (25 uL, 2 equiv) AY
RAERGEFRTHEABE2WNVEHOERBEE 4mL,
TP, Agx =417 nm, Slit = 2/2 nm,
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MESLEG R SCIRUR AR | BARIRAE RIS IS R i A
DI TR IR . ARSI, R Bk

PR P —RHE IR T IE PO — R FE RO~ 21
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35 EiEiRiE
PAAR B 4 B KORH AT 55 A, MapReduce
¥ MaxMagnitudeByYear 1)t % 1 TR .

&1 KRB

Ak 1. MaxMagnitudeByYear

A . HEEIEE earthquake info.txt

Wl BERKREHNES L={<year, magnitude, location>,...,
<year, magnitude, |ocation>}

/ISplitting [ Bt

1: Parse <key, value>pairs according to each row of earthquake
info.txt;

lImapping B B&:

2: Map < <key=Starting position of each row, value=text content
per row> pairs;

3: Map — <key=year, value=(magnitude, location)> pairs,

/1 Shuffling BBt

4: groups < <key, value> pairs according to key, i.e., year;

5: for each key

6: sort (value) i.e., magnitude;

7: each group < <key, (Max (magnitude), location)> pairs

8: end for

/I Reducing BB

9: Merge (each group)

10: sort (key), i.e., year;

11: L « <year, (magnitude, location)> pairs

12: return L;
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