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Analysis on experimental principles of chloroplast pigment

extraction and separation in textbooks of different editions

ZHANG Jinxin', LI Juanjuan', ZHANG Xiuzhen®
(1 Jiading No.2 Middle School, Shanghai 201802, China; 2 Jiading Branch of Shanghai Jiao Tong
University Affiliated Experimental School, Shanghai 201802, China)

Abstract

“Chloroplast Pigment Extraction and Separation” is a very important experiment in high school biology.

However, the operation methods of this experiment in the textbooks of the PEP edition and Shanghai Science edition are

different. By consulting relevant materials, the principles behind these different operation methods are analyzed to provide

theoretical basis for experimental teaching.

Keywords chloroplast pigment; extraction and separation; PEP textbooks; Shanghai textbooks

NS B FP R B P AR E T &
FERNRIANGE" X—2RF4ELE B2 MRE
M ECREICTBFARLE TR CRIE
B BEER B E S XET A AR, &
SGE N 2 A B FERSE R #25], HIT AR
BT EE, I— SN R — e 2%,

1 ABEHPHEHTEEERRDNANSBEZRHT
Bzt

38 S N BRI P A 2 b Ak
BEHRINS BB LB KRR LR
BBRMERGERETHHE, RRAUTARA(E]D .

%1 FBBAEHHZEERERNSEXEITTL

NHIR PR
boy 2oy Fhsnt
MIA CaCO, MI— Gkt | Fh CaCO, F1— S 4LRE
AW ARAEREY | 95%ZRE
AR B WLRG: W RE A0

WY PE W HAR M GEE
a HEED(NLET)

WRA.HY PR MER
a MG FEH(NLET)

PSYich G R A R E

2 BRERZEFEHN
HEERRBERSRP , NBUIRHH BORIED

Hn A B e 4k 0 CaCO, F —E ALk, BIMAKKZ
B, FEABTES s PR R M I ZE R B M B SR I A T 42
SEIRIR R0 95% Z B, BHEE ST 3K . SEBR b, M1
FHERITE A ERA M. CRFHTHES
EA S E B IR, s AR P R AR (RA
R M, RN ARB RS B ST EEHHe
REM MR ESTFHINESEEEF . ZMEAET.
HETFERL, BE S EWN S FEMERBIR, T
BRERSS SEIRAA T FREE , TEK R B MR /N, RACB ISR
FFEE R Ca” 1 COY, P COT &AM, BRiiiiE
HEEMBE T (OH ) , AT LA 4R BURK A BR B BE (RIS HE
B R BRAERA, RP THE R . FHivin A F
CaCO, 224 T By L ZEBFBE B i 4 i £ R 3 B B3R, P
PR B b BT R B AR S g, T R BT R
MTRALE(65C, 24h) , Wi P A 40 VR AE T AR A0 28
BERER AL G FREMBIRH S F4548, Hit
AFREMA CaCO,, 7ERFEERTINA —EILEE, BHT
WRAFEBRE , Nt R PR ARER. HHEed
FRIaAE% M, R 7 5 RN T Bkt (A 3, B AR
EinA A bRk,

3 BERSBEZHRFERIN

3.1 EMEFRARARESH FMERAHEMPLE
RN T ERERFARTE. 2R AEyR
MEAERERMELEROAIBER. BRRSH
FE] 52 AR I B A AR - [ S A R A 4 R R R



T 2024 £(35 49 ) 85 2 30

FEEW B BRI FShAE, BT LR s i . 4
0B AR B W B O B AR X [ R AR, TR TR A
AR ZE SR, SRR A AR TR M AR e
AR, S E AR A7/ 4, 32 B i B AR A /DS,
AT SIE R R 2 MBS R 4 40 40 A i
AP TR, AT,
NSRRGSR, i sh H =48 R il (A T
B AREARESY) , €A IR ARAT 4R /Y B 40BN 1
AT UGN T e b sh. BE R g E
BESEZ R KD, AR Y BN R EEM. 76
Bt RS, BIrBESANERT, LA REEE

CH,

CH; CH; CH,
x x e
X AN x
N N X R R

CH, 6324 CH;,

CH, HO

B-M% bR

HC=CH, g,

C=0
00— CyeHyo
MRE a

H,C CH, CH;

55«

L0, T 2 P 3 R A K A T2 A
B B¢, RAETENE . KA b ERAERD, 5 EE
R 7B, 5 v T A L B2 7 Wi e A5 3h
R0 AR E P IEIRRH B, MR R
58 HLor T RBUK, 5 1 2 A A W 5%  BEE AR e b
BEIRIE,TE R R R P AER AR T 4. HARR
b BA 4R a /- F - CH, #epl T KA~ CHO
(B 1) SRITEE IR K o 8 HHEBA N2 T
FH-OH(E 1) MR THHE bR, BRI B
BARET, B, KETENEREN EZTHE
WARRASE bR MER HRE a FIHEE b,

CH, H,C HO
A Ve e VS V0 Vo W P\

CH,4 CH; CH; H;C CH;
HEE

HC=CH,  cyo

H,C—" =

N N Cls
/

CH

7N
ne—~ N N

/
CH
~ 4 ?

CHZ C=O
| COCH;Z

|
0
C=0

|
O— CyoHy
M4EE b

H1 Mgk aRsTEmE

PR B R B AR AN 95% 2 B AT IR AT
DEEE . HIsHE 95% 2B, B & 2 3 Btk
B R, CRSEREREARE. KHE b
FAS BV 4 AR MAE T, B2 B2 e B 3078
s T 43 3R R K Sk 2 A BERE S T A AR AR RS 1 4E
A, M 2B R 51518, KM E b R R 7ERBE
IR A 5, 49 R AR 1E TR B R MR B T o
AEOTHHRAAEERESHIIMEZEERNE
%, A EEFHERE PRFFZ LK b2
FH P LA RMB T AR AR, E/HER D5
EEAINI B S5 TR o, HULMH4RR b #RITE
BB THEE 2. BMANBENERENLETHEKT
PRI ER AS DR MHER a FIHEE bo
3.2 ARAKRMRTHARESH ANHBEAERLTHE

LB ESRK IR R — T L P A, K EARIEENT
SEST. HNY BAHEN, A LR R RY#
B EREH NG KT PO, A EQEY HORE
BEYUERER I, K —Af [ B B R W SN P5F.
THT JFY R R T R )0 26 2 0 R B R A 3 T A W
R, AR EL IR AR , SR B RE VAR LA T AL, JE T W A
REFR 2% A0 O R T RIOB BE 2 A AR <6, IR IR B9 f
AT LUARARHEX P 57 B9 A R o
4 HERSEBNERERHR

PRHREA R FIA TR Z & BRI E LK, 75 &
R R RIS B LB P T IR R R RWE,
158 P 8 7 s 2 ) R 4 0 0 BE I SE W 4% R 7E 665 nm
1 649 nm PR T AT B, 2 BIHEH Agssun T Aggumo
RIEUTHREAX B SRR & &/



- 56

He e g 204 E (B O B

A gy 235y ) ek L 42 )RR A R AT

)

A (RETBASERREER TR 710119)

W E ESAH¥mil SHAERE BT, NN FRE A BUR . B 5, T 4 s A B AR PR, it
B Y B N AR R R, A AN B R REN T AT R RS %

XA AR RETR WPEYE

Analysis of the critical thinking in biology assessment questions

MA Lan, LI Gaofeng”
(School of Life Sciences, Shaanxi Normal University, Xi’an 710119, China)

Abstract Centering on the intersection of biological knowledge and critical thinking objectives, this article analyzs

critical thinking assessment questions in biology by referencing original questions, integrating adaptations, an

independently formulating questions to provide insights into the application of critical thinking in biology education and

references for the development and research of critical thinking assessment questions in biology.
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