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4. 35 RFTH45KETHL, IR T
P og R Bk EH? KB R? A LB
T 2m e, M AL 52 RORL &9 IR A #E AT £ & 87

i

A I ) S BG4 R B A A ML e, AR
T g 7 FE B 1 MRS IA 7 i 2GS
Fk,

A SR A5
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B mEmE

EHIEE mﬁﬁﬁﬂiﬁ

FERARFPHRALREHRATE. LPA
ARG ERESERTLROR TMEAE
v, LR FEIE ik mFeClizik, MmATIEHF
Bk, RATEALEERO AR LA, B flE
Al TaEE; AL TAERMENNES
AR EE, Lk gy ARk R
#% B EE, FRERPIEALE

RERYGTERE, "MELXEE.

Yo L L5 P R A 6K Ao R BT 8, FRAE
HAXREFHALENS, AERE (AXETE) K
5, S R 00 LB MR IR 2 B
SRR L — Bk BB ibm, b
REEPelFXEREATBA, 25, 355
45X EAEHRM, KK TR A RAFEAT
A, XHFNHSBAFEEEGNE, A4,
R RXAG T RBARH L EL?

IR RENE o SR AL o i, 2 RO IRl S =0 115

Bl 7 HeE, WHSHLAESTHNERRE. 2FNAE

%23

ZARSGRENFRNBFERRSHEZNEER9E W EE

( activation energy ).

Fe'' Fllich A1k 20 Al R e ik o S 1k o0

EATEA Ak E A

Hor iR ptaeht, MERRAR 1 ad S AL o S TG AL RE . AR

Ak 27 B

HOAE 25 A= Bl — 32 =y 1

AT ME TSI IR

T, FHAEAER AR S T3 m LR B 2 1 rBRE . S TEAELH
fatt, EEfR{REMRERIERERZE, BUNEEST (F5-1).
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BBRYAIR

B R 2 e 19t LAFT, AMTEAHIE

© == e

B MY . 1922 AN, B X BRI b & o 7 O TR AT
5%, BlEFR A BEHEIT TR “mme”

KT EEARRIRE

F ELAE 4 000 Z46 [ 1 2 B IAC, w5
YR T ERI AR . 1716 4F ( HEER 8L ) 1k
X T, JF% “BET B “TERR
“WEE” Y 3BT IR B e A B

1920, BRI AERRPH 2855 v o5 A F2
HuASE . EE, TR A% S A0 T 28 5 2% LD
R, X — WL, BleE AR EAXT
KB BEEE . YE AN L R6E, BRI
S0 A L IS 0 Ak K T A I A A — S Ak
WSS B A B RS VR ? VT 21k 2 KA
{EtE—aifbeEd e, SEmiEshik.

1857 4%, ¥ [ i 4 W 2F K B iy 78
(L. Pasteur, 1822—1895) i i M %¢
Hi ) TSR v 1% 25 P v T B v 40 B P A7 A T
B, BTGNS, BEREAN AT REAE I
TR TEEL KA A& (). V. Liebig,
1803—1873 ) ZNWRFFIN N5 | ke 2 B i) BE BE
H AL SR L i, (H X Sy i AT e
BERAIMAET 24 Jo A e A E . PRh
WAL FHAAT o

’<l

45 X — it 1) A 7 [ 2 5K B A AN
(E. Buchner, 1860—1917 ). fibi4{" /% £} 14 40
WL CAE A S b v F RS, oK B FE,
AT 8, 75 30 AN 35 J B o 200 0 174 2
W FEXEETH AR AN, — Bt alE
SUE A, BRI T, X4
SR S A TS EERE R AR — R . iR
P T DR 40 0 v | e A IR R D R A T

EE A AL G T R

V8 T 20 SR DA I AR AT T A Y
PRI, (HUERBGH hid S A V2 HALY) IR,
JCH AR A T 408 o A7 SR 2 3 il
e T, FFERE SR IGR h r 2 HOk,
Rl alifi, Hh FHEAR bR EER A .
Kk, BEFsaeft AP, JPREA ik,

% B B2 K B 44 (J. B. Sumner,
1887—1955 ) Wik M2 E H i, 19174,
il N FER A5 0 ) 52 - e R Al 5 A 2
( X i i BE ff R 28 40 il 2l Fl — S fk ik ),
(Y E M) SR rp PR i, il 72
ik, HaE—RKX—KBEM, ZTH%#
1926 4F 1) — K i S = Mo & BE, A6 FH 79 il
VER AP IOR B T 458, X Ui

FT PRI ROV TR AL REAY G

2 ad L A8 1 1L 1 11
LTy / 1 — = A TT A~H1
-, B 4 "|‘ SN 'f —t Irdy ‘111 .
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Yk ®| 7 —EMaifE . X FhES A T/K G RE
U0 R 2 il iz R — Ak . SRSt X
FAZ A 7 H 0k P DR Bl 2 8 1

Jak, BleEZ ARGk B E R,
AT Z R4S . Uk B X SO
I,

20 22 80 4R, KB =ZHK UM (T.R
Cech, 1947— ) FIE/RFEE: (S. Altman, 1939—
2022 ) K I/LECRNA B EAT A YL fE .

Wit

. Efifefed b 9 E&H H AR

MEL? SAH 4R RE?

2. EMFRARERFHASFHELET
B, BrfE e A A 2 ) L4y R E 2
H 29 ik —4ib st s At — & BF 860 AR
ALE| T AH Z4ER?

3. ARG FIE T VAT R 2 45387

4. FEED B 9FAIEY kEE A K G
Ji, FFELRIKE N RILF R, ARIAAHFLIR
13 5% $E 09 AT L AR A AY Fo R 7

5. BT — AN Hed R AR E L,

TERRE AT P, A AR S s L
BEEBHIA, A A AT AR iR
51, RN T S A B

s T i‘% -~ I El‘ m e e
=3 S -H.

—. B

L. k2 G AR EZ AR, AT LA
FEARAL 2 SOV TG RE . T 1 O T i A A R A
RATRGE, ER 2 ()

A. BEAHENE A=Y AR H]

B. il AA R A A R

C. JIr A AYMBiEAR 2 B H o

D. e HARELERNA Y

2. BEMCHUECTIARREREIL L7 N . 500
BLHEMCRIRELE, MEAT AORS AU ()

A. HENI NP HERE

B. REFFARAL 7SN 35 L e

C. BEFERAZRME THEALAL RO

D. REfbAb BN B Ak

—. YRENMA
1. FEARTT “HgT « LER” b, AR EREA

PESHEERE X T S 5 6 SakAE, w4
SmA 2 mL i Bl BRI, BEm S S E N

80 HESEE  AfMLAYAE B A DFTF A
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IA 2 38 & Wbk (0 R 3, 1) 6 51K A PR
A 2 THZEMK . PRSI B Y ;

2. fFABEATR “BH - hie”, it
WG L A, RS TE, BELA . BREY.
PN Z MR CR s B —RE 3, R
RXBIF K S FR AR

EHTE> 5

AMEMUFREY, SEWEAMERX

Effe FEH

HeF

=4

3. AR HERhEEIOSE &Y, PREEVT SIS AS
MER—AEEAFE? RS P, A
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—  EBRY4SME

B A A A U] . — ok, BREE4E
RFENEFELIERNAIY, EPEXSHEERRAR.
Bty HEACAE A B RAVEIL A A A R FIR?

EEREEAE

OF $:1-53-
o HAWLIE?

® 5oy iE LK R ET

I EWERAY ], IRE @ RE R EA S RE. KRRy

SRR R, RO R THLAL A 107~ 107 1%,
SO AN 28 07 A — T, b i A
MR AR A £ 5 R (RTE R SRR, IS
TR R, WA S AR LR ARG, P RE Y
(2 I 1 BN AR AT, AR REBTIR 4 Heng 2

FHUHEAL LA 112 2 30 B LA, I, R
BEREALZR TR, WREREALISAR, SRR, o

HEXER

B AEAR AAUIRALH —4F, 1RAL AL F R DY BB

& 1w  xm

WER EEXT e I AR RO KRR ER

PER FIRERAR A E IR I . BN ERG Y
REACTE T AR REK R GL BBl . FETE B TR
FIRERH A W H o A TE Ry, P AR
ST IR DGR BB, AT LA HE R
it 1 L REHEIL S RE HU 22 O

SL:EP

TRICTE R M 15 HREHE LR 2 n 1k 7
JZ L

MHHR

JRCEE S EON 296 AR C i T A L

JRCEL RN 3% R PTIRPESE R, ot

F& 7 H

1 E N T I T M R
2 VE O\ RE B VS

3 N HT B B I R BE VR R
£ X;\-.. :'l i !I
I[.*J;I| | /'\, ) L II

TR 3% BITERA L, EMGR], UK.

DU, KRB, Wi, @8, REET,
A, —RAR, FEEM, ERTET, kSR

TiESR

L SOt i, e b, R
BT RPFS 1 279 3 MEORIME,

2 BRI P SO, R N TR
iS5, SRR RY BRI 60 °C
LATHIPOKH, fRl S min,

3UBCH A, 45 A 2 mL 3 AR 3L 5
CGHIMAZEMIG], IR IX PSR,

HE 1 KA 2
2mL —
— 2mL
2mL 2 mL

O I F I AR R e PR e A ]

B Ar e A Iy BEA 8 000 %
C A1 2 B 4 L A B 65 2
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DU (45 N I IR G372 ) . T, AEREZE | 5XEFEA LA LE?
4.1 9 S B T R ER R ROK Y QAR A LI A2 A AT L ER 197 4o
Kb, RS AT INAREY 2 min. A, wikd k5 K pARE FitE,

5P R N R . s

i § A SR 21

1. f5 €4 i 4 B AR 05 AR AL 2 0 K R 04 Ty

BBRAT—IE

i A U KR AL i, ASREREfL AL
TN WREEER T HEIC IR Z e, W A Ak R il AR
EH . B —FE R el —FP el —2R e i, A Gl
HERS A RANZE MY, SRRL—MERr AT,

VP2 CHUECRI BETE il . M . SR el am s ok Ok T
fiEfefl s S

B ALARACAR BB EA 0 FAFRY

& - xn

S IESEIERIRGF

20 M JL-T B A 09 Ak 2 BN AR A e 1l
ALY . BEAE AT oy BN Y RE TT R A i
i (enzyme activity ). B 0] FAE—E
AT BT A — b2 BN Y BREROR .
A AN AR G R FREE SR A A s, RS PES:
EREAR LW ?

B=AIA

TERIPASOF A B S 3R], e E 45 il i
IR

A EH AL 1 pH A —FF . W 1 pH
H62~74, HRMpHHN0.9~1.5, /M
W pH M 7.6,

WEWRVE R RSB A S, BRI
SPHEBEIEA/ NG .

5% AHAEAYRE RN A

! r £ '
1 I A ! ™ i1
|

' i1 1.
.-"\b | P |

BE T BRSO, ARREDR AT A aleineg 7

#i2 t )2

e/ N AR NREIRFE R [, 5f
X Ll BRI, REASRE LK
FEARFNE S BRSO R K

fEH R

FEXSHR A SR H (R, FFUERAAE
Bz iicds (. BE—BoEdEr ), ¥
FrfEBRIC R T oK.

HEAR

TR ARG, fRa] PIR
TP Y E SR

i T 14 o6 00N 2% [ TE R A L
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) WFESH, 22l ( REAEINA 2D f R sl ek
S ISHT pH A8 I ) o

JiT b5 0K 3% 1Y AR PETE BRI W, A
BRI ECR 3% 1 FAL SR P B
JE 4 0.01 mol/L 1) 45 12, ) ot (1) &t ¥k i A
0.01 mol/L iy NaOH &M, #UK, Z8IFK, K
e, muod, Ak,

U, |, AR, KRB, HE,
R e, WREET, =M%, MR, R
it, pHiRA4t, ki,

PR FH U A AR 70 T EE X6 TG PR 1 52
o), S SRS pH RS P A5

(547 gM

1. PREFRME— Mg ESC I AR At
% Se il

2. Wis A CAEH M RE, WBUHSE
FNEFERYSEIREE R S MR T e sl BRI
F, B2 EG 7  Fu Y S 45
R£ETFX,

3. ARSLE A B R EA? AR R
fla? dnfadil [ AR BRI ek A
ARt

4. XHRAEFRE? RETEHTE
R

5. WSRARAE R ST pH O R 1 0 5 i
PR B MR LA pH BUE? ERERE AN R T
(% pH 43518 3135 5 A EREL?  ZEREHERSR T
LA PR 28X S 045 R iy 14007

GNARERTE IR HE PE S, R i
EMELANRE ? (SRR I A [ i BE 0 5]
PRI B BEUEL? (B REHERR pH A At R 3%
of S A5 1 T 7

6. &, WHR/NAMER TR, i
I PR EE B, BT e R S R s 1
k.

TS0
TEIH A T, PR, IAHIDR
SR

L. WF S T R A TG P i R B
FER X —2518 107

2. SEEREN RS RPN A 4s R —Fong e
PRAEH R BOE R3] 1T UESE?

grit Az A
.l XA HaE, RN/ 458
JE o

2. AN R fE s A R RN, i
BA/NAESIE .

3. RIS B o ) G g
Hd S, NzEEARE? A

RIL N

1. 5 HAWNAASRAR TS FEMESE,
VAR A H T Tl

2. WrBCH Al /N R ), HEAT 0 Y
ERE. RUERE

3. ZZULE R M T R A LRI
GOAS ) Pl dp s 2 1 T REE AN —FERY

H—HIRR

A~ [a) i £ =5 pH 2% F T i ) 36 7 2 0 A
Z R OGERIY, EBURIE T E S
FH S 3R [] — &5 2R B i A9 RS 1] DA 48 705 Rl 19 7%
P, IR G S IR 2 AN [R] S5 F T B
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PRIEF pHAL, AT WRLE S5 el )
WPE? BOGERR[ES:, T RIARAT TR

_ - ERNEEE S -
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O I F I AR R e PR e A ]



b a3 .
/\. /f\%&’ﬁ *.’ij%fa ﬁ’!-

|xXER EERY{ER SRR

— AR, B i SR AT LA Y, Ve A IR EE RN pH AR XS i O 1 AT
B EAE35~40 C ; AR SO, SEHUERIAH L, ESRrEUNEERN—RERE
RREREEA-X0; SRR e BGRANAI M THATH . B 5CR e BT 5 ik
FEERABREREENIA o B R pH AP T W AT A, AR
AU B R R T B0 C, B " ‘
R L BB, 1 P B R BB H R i 2 B (P s-2, E5-3). b
ERRCRIL L § 921 T0F £ WA R PR AT LA e, 7 0 B A L I pH A1 R,
pH % 1.5 5 Hi4tk i i B 5 & pH R 3% 1 i s o TR T pHE D i O ARG, IR AR s T
k% #45~6.5. A

v/ (mmol * s ")
v/ (mmol * s ')

t/C pH
A E15-2 BTG 2R BE R0 7R P A 15 5-3 BgEESZ pH 20z A

MR R, S ARG AS (A S5 B R
R K ARG, £0 CLEAR, EAYTEHERIR, HEER =
[ Z5ERE, R HAIRE FRERETES T, Hitk,
il 7703 BRI B ORAF -

[\ SHAMBER 209260 5K, ERZAGH LM ERIELITH KBS F kR A
0y, & FitA2E B 245 kPat) 5 E A0 140~150 CH 5B F#t4T, FELEERImRMIEE. 605
RAJG R R Bk =, B—, BRI A=W B 2 AT AR = 55T 2L A
Aok Ak 7
Y ff T Y 2 2 b2 OV Z B LABEA ik, 1B STl
TR A . SR N, S56a1E
FIA SR B A e SR, S0 AE R A R B o A
TR ML AR P, R, JeA 1R SR H]
TEANAR N AR B X ZE Rl A T, AT A A TR T .
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H3I5MNA

—. BEEAE

L R 1) 2 AT FJE A FHG e XS LA
FAUP AT B EAT o, Ol PO ISR i TR B
F L PRI BB R By P RER AR Bl ()

A. LFHERTG B. VEH Al

C. N5y D. A

2. RS (o nee Y v oy P /K fF P Tl ()
A. JER B. A

C. NGt D. 22k

3. K R R Ak BT R K ST B 85 C K
HZ Ab P 2 min, ATERAFHBOREFEIOR . XEH
s ()

A. PR TER BTG M

B. 278 nliE s o T A5 H

C. WA TER BTN TE

D. ERE nl A A R VE R A ) 1

—. hRNA

| B S W BN Bp R U A ] i

SR AR, XA BB HE AR
U0 e ¥

@ m¥ - BA -2

BB EEIEREF

BEBEGAMEE N mnE, B
MEHERNER. RlERESAERRAE
B, #E8 RS04 & BT R

REBEaE 2 MR W 4 M2 F 8y RIE,
RERITFE, FERAZHFRR,

feEE R E W R E RN &
FHA, RERNERBENTAER, v
BMAERRTHBRLAEEEREEHEN, @
TRABMIBRRENT&H, h—KNBEREE
P,

RUETHENE YR ERBE £
£, WEFEBEENHR. BT FT UL
fEmd, ERNOTERE, 0KFH

SEmE PRSI EE, AEMNL

T fLL/\)\ J‘*”‘J 1>U|J

B¢

2. PR R iR ST BN e S5 %o g e

{2 B N T3 P 5 ]
)
Eél‘ B C
o
121 A
X
0 AR B

(1) iR A, B, C = filfizfb2# L
PRI

(2) Wit A STTERIREE TR 10 °C, hZks
KA Itar i AR R .

(3) WSRAE B S5 SOVIR S PP A i
FIFEREG, mhk kB2 Rta? ifgm
AR A R

A Re A UARHA

EEOBRTATRAG QS ER
Mg, AAHTFERIFTBAL, WH TS
B A A B

F R Re i B 4L T R o e, & A 4 5
W, BRI THREXELFRESEFA,

FEZABMUBREE IR R AN T
BEAUERREHNEBNEFTFEER

B R o FEN
BMATTAETAEL
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-
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MiAyHest “oh” ATP

) amFid

“URIEA A S B, BT DRINAE, RINREF K, B
FEFELL.” IEERMNERBERFALBGIEZT #0154,
BEREPEERBENESAT, SEALGANT P,

it

1. TREZAAGEFENLAHAL?
2. K ERAFAFHRE TG
3. R KELZ TP A THID?

T R T T i T e T T T A i

® 1t 4 ATP & 40 i oY 4k &
“‘fﬁ‘Fﬁ" ?

® ATP 5 ADP & E# 4 & # 1k
W? XAMFAEN?

® M FHHEEGESTE
ATP i B E?

HBXER

ATP #9 3 5L 4 FF /& adenosine
triphosphate. adenosine 5= f¥ ¥,
HIRELSFERESE &R, i
&£ “Z7 B E B, phosphate &
HE i, ATPHEM A 0 T H
BT 7

86 H5HC A AYRE B R AR

[v71 4 /N
¢\ A1 A
|

' i1 1.
."\' |.r . |

K RO R sR finete . [FFE, TE4IN, Pft
W Eahizkme Zhent, YIRS Zaeat, NIEF4Ercs
s Zeheh, X LR MBI HORIE? FRATALE, A Hhk
K. BEVSEA A RE, (HR EEn A A anih
shiR fLREE R AR 7 — M ILY—ATP,

ATP 25K S A A= i 1% 2119 B RE IR Jo

ATPE—HSEERERA ST

ATP & R = BERR 9L SCAPRYGE S . ATP 43 HI45 14
] LA S i A—P~P~P, Hop AREIRTF, PACK BRI
Al, ~{RR PRIk 228, T P90 A 2 A o R 2 1A
oty £ FE oy 1A B HE R S8 R, A5 X R ik SRR E
AR Ui e R Bk P A — b B T ATP T 5 oA 4 145 & 1h a3,
e B A RSB AEE. 24 ATP 7EREIIAE R T K i ist,
8 25T Fe ) A v Bl PR B AT BB 1 55 oAt o 456, AN
Ja# RAEZEAE . AT L ATP K fif ) ot B 2 R e 1 i L 7
| mol ATP 7K it B B i) g 5t 11K 30.54 kI,  JIrLAiji ATP /& —
M RERERR LS

ATPSADPEILAEE (Y

ATP K fift J5 546 0 He ATP F2 22 16 & 9 ——ADP ( i
H BRI SCARAE ), 5 HALS 1456 W BRI A
PR S ok, USRI S wE iR ( LAPIiZRIR ). TEA KR
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FIYEFM T, ADPA] LIz EERE, [T S5Pigss, HHIEK
ATP( & 5-4 ),

N e e | M ogm
o ]

A |4 5-4 ATP 5 ADP M EH:ALE &

Xof 4 it B) 1F 8 AR 15 R U6, ATP 5 ADP B3 Fft A B 5%

fk, A2 AR R A O AL FEh S a2 g, R

B, —~PATERZUESHRET, B48H%476 0.5 kg ARARE
ATP L i ADP, HBjittes, ftizsh 2. A4 ADP % A1 B ROk ok g R T
NUA] E— 52 & F 554k ATP. ATP 5 ADP K H 541k (19 ADP# ft ATPH WA, #5 I
R ULRINUR , 1A M B — Ry, i R4
THYRG .

B4, TEADPEALA ATP Ry A, Frads ZAYRE
MR WE? X ak @AYk, BEal LIk HGhRE, Wl lA
& A VAR TR RERL s X T . AN HIEMKZ
BT UL, Yok A 40 MR 1T AR RIS A AL o0 il e
R RER (18] 5-5).

A 181 5-5 ADP H4b i ATP WHITfE BEAY 3= B8

F20 4iMEAYEER 1R ATP 87

(VAN NFZMEH, REFRNAE 7 Mt A
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WO — R kR W R 3
300~500V, ZLAEMILey &
Wk, EITE, 1 7 4AmENd
RREE—R, EBHFEL17ES
PLEZAT LA,

. 35 Ca" ThEhinNEFEAR—
FhEE fE 1L ATP K RR9EE. HERMAY
Ca” SHMEUSEEN, HEEEM

WHAET .

88 HisE A AYHE SR FR

AASJeBurhi 22

ATPHIFIF

2 2 R 22 Ry B RE R AL A shARAE i ATP B
PERERLRY, URAKES | REE A A o 1) S alas i il e 22
HFE ATP. i[5 5-6, PRAEANTEHAL ATP FIHI A9 SE 7

o0 " o

R4 =Dk
BT RER
ﬁ TP A*
P
EEER ERRELERT
AT A4

A B 5-6 ATP BOF| %)

ATP 7K fif B¢ 1 00 BE B 2 Al FH 7 LR 2 Fh AR a & h 9
We? FEmRER T ATP 2 a8 Eshizfftaend ( &
5_7 )u::-

¢ o
0”.

2. AHUZEAXMBENEAT, ATP 3. HAEAHMBRASEESOEHE
DFRRFHREABR BT RESHE £k, EC NEERSHKEES
BR4%E, X—UBHEEEENE M, 3§ Ca” BREIES).

%, ZREREZEOMBERL.

A 15157 ATP NFEzhizkuiftaen EE

ATP 7K fiff 8 T 0 Wt PRk AT (2 1 B 5 40 T W IR Ak, 31X
TEAM PR WA, XTI, 2 RISs &4
A, WY, Wimin] LIS S i RO

(VAN N, RETZRATE 54t
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A AL hAnrR 2L

241 PN ) k27 S AT A4 B RE s N R
ERCRERE Y, W A B A S
Gn ) 29 0 0 AL o R A . T
ATP K i i R B AHER 2, HH ATP 7K i 42 L g ;

R, BIERTE

FETIUHE fiE 7Y

AL PN

EEEE

2 W HE 2 v 5
V22 g

Eﬁ%ﬁwﬁﬁmM$%,ﬁﬁmﬁ$%ﬁﬁﬁw$,m

e R HE S I E A RE . et U, REiEE
F T AR B PN A Y R PR

IEfEH Ty B ATP X FhEE R ¢
A T 45 2 i ik 2

Ko HFRERNX—RHE,

MY, Afe

24 1Y 48 0 A A 1% Bl 0 RE B A T oK
HERKEREIRGE M T SRR ERREEHR, A

FHTATPRBENE B S HANE, A% L8 ELIER

T, RAELALAAENFRE, BRALELEFBLLER

FRAKXBEABFAMBE, K

A Eﬁzz“é:%::zi::&::%i%ﬁ/tﬁ%, KR AEZH P AL, WM

it ATP 73 F1F
% HE Fsz v AR HE 2 g Z [EiidE ., KNk, v LIE S HL S ATP

T — K g %A IR

i A P S i ~ BI5NE A -
— . BEEA A. BTl R TR RS RS f R T E
1. fEMENRF28 ATP A = /W iR 3L A4 =z 1] B. T o B TR 00 R R I R

A B T PR R =2 1] 06 R I M T2 ()

A. A—P—P~P B. A—FP~P~P

C. A~P~P—P D. A~P~P~P

2. FAE, GENS L AELS AN A AT Bl v
(EATGNPE ()

A. JEWiRR B. &AL

C. W1 iR D. iy =R

3. ATP 24N/ Eapihshnd AL i, T
[HIOGT ATP fURUA, FaikAYE ()

A. TR A% T A AT ATP 1943 A

ATP 4 W i 1) BB ik phy ol PR 4t 3t

ATP "] LL/KSfi# S ADP FIRHER

. IEHZiffirh ATP 5 ADP i FUAEAH XS £
BT R P BA ATP K fiff il 6 ¥ (1) 2%
W, B s i) B = A TF ATP 197K %
51 BGA I 1) & ()

~oo0w

RE AT Y

C. ¥ — Ak haE S PR 2 28 15 iz
i 5 )

D. JIAEE 1B 5] 2 2 2 2R 5 s
i 51 )

—. {RENA
U I T I BRI RE S 2% %% H —
AN, F DA X BE S 65 43 51 5 ATP Fil ADP i
HEHACA T AKHR
2. [FIFERGE Y, ATP 57 & E A AN
(S T RRERG Y ATP HATWRRLAs 5
3. fEfiY. sh¥. MiE ﬁ ,f-ii r%i ISEIE ISP
#h LA ATP AE M REH: “T8m” X 75
WA= R B — 17 injmwﬁifﬂﬂlfjﬁfuafI
2SR 7R 7

$20 AERYRER “tEm” ATP 89



A Ao hoxrh 2

H3H
A P R A5 BRI

) mmFit

AR mILE AEG R, TRRERARIMA, £ZRedd
A AR R A B, BLEFREBARBTRT, AA T8
FHX 0., EARNSEFRESNEHEN, HELEHAR,

it

1. ARIEHREFE, ATLAANTERRA, AOIERER?

' '!
e
&
T

E.:

| e

1

:—ﬂ

s g iy s e o -
-

-
i T B s S

2. hH 4BAAA TEAE K FEAM A gAY
3. EEHAEN, BEGEAIDHAERTE 8 5B

4% 3T

® APRE R R AL, B S A TE BB

o miFRUBFHEREMNE BN WD, B, HRFTIEEE MR .
feay? I A D 552 2 40 N 10 A LA B A, DRk

A= E £ m ; A
* HAFREXAIRAA4 REhE, PRIt 0 rFi ( cellular respiration ) .

A
o HFRIRIE A A BRIFIRAYS X
TRMELRT 0 PR TR AR T B AR AEITE A AR R T R

T ARREEA T 4H I e 2

& w5 - xn
B EEARIFRAIA

P BF A A A AR U 22 T AR RRAE
7, JRTIHAEREA, P ET RO 5E 40
JHIRFIR FAS 8] 5 =K

TEARIET B, RSB0 TR X
HESCES, M ERC IR T R
NI F it I R EMNBHEBAE (BAX4750 1)

HRtH A § 2. J— R TR U4 40 BN 1 T

L PE—BIR T AR SRR, AR AT, R RS .

90 SHE AN AYAE LRI

—_—

'/ |r A R 25 51 44 FH
IN L AN 2 ,



A AL A rrh 2

SE P

A7 — {7 [] 27 41 3 1 B TR file ol ) 2 b
FE- AR, (HREATEEX A A
4Py 5 VE 2B o ol N W 10 5 B VAL 1 = o S BE
B 0 1) 441 B Pz 237 4 CO,, (HZEAS A
AW TR CO, /R —FEZ

% & 842

REECEANBRMEFELE, 44t
i 4% Y 15] 22 1E R ik o

gt

SHMELBHEAERE, BESAL,
EHEEMEAERT RS RENH LR
Fo FEANXKEUT A,

1. EREHAAMERN &4

2. EBRLXEHAEBERTLE? BEHLER
HTCO, 4?7 Mol 8 CO, =41 % 17

3. EFRiIIHEEAENERIRY
it IE A 787

A% % #

1. BEWEERANES IM20g Hé
WERBEE, 2 RAEEMN, 27 HANE
A (500 mL) Fo4E HHB(500 mL) #,
S5 18] 5 E N 240 mL LB 2950 5% By
BB

2. B CO, =4 F#MHAELM
MRAEARTEREXE (WTHEH), #
EEREK(HAIE), iLZA &M
WAAT3 NEFM (A50min), K EH
SEahk E M E|25~35 CH IR I 78~
10h, A &89 FR A AR CO, &R,

-

T s T N

IR K

(HHRE) [ .
. JES JUE

RENSH 100 BEE  OBEY
MNGOHBE WK EIK
I AN F X EH

CO, THERFNAERALEM,, HAHE
ARFEREARBETRELE. RER
AXKEREERAREEHELRAEREE
B9 B (8] K 42, AT DAAR N B 3T SR R P CO,
WEEFR. B—8, RTXHEHEMNS
B, AR M E?

3. B/ 4 BEeNELRY
BEREREAGTELE (BHREH) X4
FERBL, BRAGEE, REMER: 4]
DmLERFEIERAMIRR, 2FEN2LT
BWIRE T FIREF 2 H ®Ar0.5 mL &
FOlgERBRANBRABRER (RELS T
K95% ~91% ) HBEHKY, EElBREH
5. MEXREFERNFELEN. B THE
Bhit RBERARTIR MR EFELL,
B, B B EE T BY 3 R B JE] 3E L RE K DA
RV VP B R

i# 15 %

HHEMA LT EREEN, FEFAT
EAREMER, B TEREEREARK, W
Z W R R EE LIRS, FHFIEE,

\

o BN IRIRERBERYE, RAERREINR
MERIERE. VDo

BRHe, Rikde

RELHBERBFHRIAHER, K
G, AEHmMAFENES, LHBEEEHNS
SRR AT R, EMF RG>y
A4 KA,

Al

B A H O E — B Y
HfE, FERERER
BIKBIERM . B

8, XEHHL?
BEE  OBAN
BEE  BRK
B3 VPRI O
LR NANT AU



A AL A rrh 2

3 W,
@ ﬂiﬁ}* B il il e il e il il el il i e e e =

IJEEsEIE
REBARBAA LW EBA, BEs | RARLEHTaRPRG5 X, ZHAE
BRGNS, REXEHBESEBRY | RANSRHREF LRI, @i s T
Bo0Yh, KAHFRAETRER, L A BRLE A mIE R Y, KR
WMAMNBEE, EATROKLEDT, §  CAHFRLPEAGTEL—
ZREAEAREBEN, KARFHE

e e e e e e T e el ™y

WERF R AEA AT R R FECREEA T AR . 7R
ORI, PR PR o 4 AR g = A R ) SR K
&3 vk =0 L ol N 35 e BIBN i O S e R T T % e X
1) — S Ak

Pl ZR 4 Kt iYL 25 RAF N 458 . 4HManEme o] 73
A7 A I (aerobic respiration ) F1JC % P W ( anaerobic
respiration ) PR,

R S . EEER

F o TSRO T IR S HCEIRL, A ST AIP
SRR LS TR N RS S N ST Y ek (UM E TR
TSI RARE. SREEA . SMPTREL, A
SES IR R RER AT A, W0 PR 2
BN (F5-8 ). W0 760 T ASHIER . 2
RPN LA 2 A V2 47 SO A
5 U 03 P O R A, 3UAE2% R st
LA L

"""""

A 18 5-8 ZRPHARHEIE A
(A 45 000 %)

C6H1206+ 6H20 o 602 E‘. 6C02+ 12H30 + ﬁgﬁ.

A F I Y 2t B 2 2, ﬁﬂ&fﬂiﬁﬂﬁ%%}:“ﬁﬁ
Bt, BA-BrEcfbes O n AR AN A e (5] 5-9

BB BOE, 1 731 B R R o i R 2 ﬁ%ﬁ‘ﬂ‘]?ﬁﬁﬂ
R, AL ER H], FEHBIGH DR, X—BrBt

92 HISEE AMAYAE B P IFTF A

(AN NZESIMEH, RERIALS 7 it A



A Ao & oxrR 2L

ARERANZ, EEAME AR H#TR . HXES

B ABrEOE, PRI S A AL A [H], % B [H] 2 — # + 2
R A REE . X—PrBATEAHIES S, RE Ee R R, X—F4
LA IE R PR TY HIWWLEEFEZHEAMLE

HEARER, FRBARESEMNHE, 2d—7 2 W% (NAD) R aE
ST, SREATHk, ARk, o | (NADH),
X MBEERIS Y, BRI L.
WG, BEERSIEARERNSST, B
MENRLIER, REEREENHRERLSR, 4t
— SRk, EHER, SRARATP i, [FAH
WIE RS AR H, AT EOVP U LA R R A AT
SO BER; AT LY i — RO L
BRI XEERE A A Y — & i A7 7E ATP H

' © == e

BEFRAESERAER

L. EANMEY, | mol WATMEMIR A | RKARZL, BUHEEAAEMZ 1 ADP
fl 3 TTLUREACE 2 870 KT (RIRERE, AT ek ATP 2
(97728 kI 43 (9 B B BEAE (6 ATP th, 2. SRR B AE RAR 1L, A5 T
HAMERU AR RO T.  BRESRAE RN, SO0 Tk B
BRI —F, AARMEEREAR | AAE

3N AN AN 93

(AN N2, REFRAAS F it H



HXER

| mol A % 1 7 o it ik L%
BLIE, R B H 196.65 kIt #
B, £ A AH61.08 kI k&
7 ATP &, #69% H fit & 4
DB mET. AKIN
R R R AR, f
FERFBEF R NEE .

@)

A A FR AL AR AW
R R? EE R A
TR LE,

04  H5EC A AYRE B R AR

|"r I
|
I

Fil y F
J AN | 28 S
_."\* |; k. | j" \‘an- - |

» .
/\. /f\ﬁﬁ *ﬂ:ff& f!'_’.

7 SUIFIR

PREEEER LLSN, BMAFZFAE (WNFLRRE ) REWS
TIRAEM ., A, DR KR, SRR LFHE
Yi#s B A LA sh e s L LA A 56, BR 1 RBRE AT
A, FEEE S T Re I T LA, — b,
TS i AR FH B 40 o 2 A A 0

TCE N ) 4k A, o] DIAESE oy WA B, X
OB A B AL, (EER A A A B T R A T Y

FH— OB 5 E RSB Boe e,
NOrBOE, NEHRRAER ( SaEa drFm fEEA R ) rof
RAERTE, 0 R A0 — bk, s FLELRR . T
TS I il GRS AN AR Atk sl 2 A AL FL R, oS
B ATEE — P BB D RV RE I, AR i ATP, %
B0 1R A RER 0 il e DU A7 B e RS sl EL IR

TG B A2 s =X RT DA R LT el

fit
C¢H,0, —> 2C,H0, (FLR) + D hifight
(m%q—%+xuum(@ﬁhﬂmﬁ¢%%%

M RR TR . LR IR S0 P i E P W I A A . 7
ARSI VTR A EE, AR EILRR A RE . X
t, EZARSS50EAT, AEBREEINYEEARRE
20, BV EREMIZRE, MELEMER.

AT S WA G S W AR i 1 A0 B . 4 Rl PR 2 48
B EMARANET —RIIWELS R, ERN ML
Hi=4, BMEEHERATPHIE, i EYWH4E
7, #REATT A0 MIRF IR Y RE 1

20 B R IR T AE A AR BEAE =, B2 A AR EY
R, Blhe, AMAFRAL P =AM PR FH), TEHALKH
i, BB FIERYIR; BRI R =05 a0
ofoR 8 AR, XL RTAE—FHAKHHE. £G
R\ ¥EEFRGRARME, AT Al a0l PR A2 R AR R

“RARIFIR RIBAYA A
TR M BRI STRE, 1 S 200 A F W ) A A 1
A g N o



% > »
AR S hnth 2

“RBRIFR (I AT R R

B0, REERAESAES MNEAZZF. 58, RENEE8EN ERENIBRERE, =518, &
“hfrsy “elTny” FHEl. RAMEST ARTRSABFAT, SWREALEK, FERNDRIES.
o AEFFFE,

A - g

, - " . o r"’“ .':"::.*-". ”
EBKR. RENEE, 38R BWOHOXABRGRAFRTESIE, X REERFHFIEINERZ—2:
HETRE . BRRESSEFHEE. MRERARATEETFER. KK AEIIERRIARERERE
FRMEEKR., BENFRER, M MBRAIEFITILGE, FERE H#OTLTEFRFEXEBIIR. IR
A RREA, SAREEHE (BIXMER, BE MNAERESENARKZH.

B EERET ) -

=

it |
I 4Eik B2 ~3 AEH], SHANEL 2. A& Ao PR B R fa o
PRk R BR T MR RRENIET B, RREGFH? KAEE A,

240 0 I 2 %) D 3 A A T AR = R A B T2 R
R, Bk M, HESFIF 2R maHfE, BT
AT AE 8RR . WK™ i, AR ST AR R Tl A= Y 24
AR IR s PR P R it o FEAO A= B, ATERICAYAR
2o it L5 R T IR A R SR B O BN, FRERAR
I HEZK R e SR PR e E TR AR Z1 I
EH, DA TFAEYIRAEI; TEfORCRSE . iRR, A
R BRI EE | FREER S0 0o o S5 Tt 0355 2R st O WP WA A
H, PR HHLYIRITEFE

H3N AP SR 95



/\. /ﬁ%ﬁ%f‘& %"!-

© sz

ZAIEHERZETF e R

KT HEZARER M EE, BHex
PR T —Fhig e At JUCHERT, AR
RN AT W 1 i ) s AN AT, B RO AT
W ABAT BRI, B e A A7
TR Tl AN A T 4 S AR I
MR, 1 T2 AT S i IR A5 32 PR AT PR
e B Y RE L . 7EIL R A A7 BT R 72
v, R N E AN R T T A
HEL T2 4 4 fH i

LU WPLEUE S R FX —i8 5L, PR SE

X —ie K7

. &K¥ik NG4S 24 DNA 4869 3R
JX DNA.,

2. BEKRAMEGR, AVHILFd
%L #/kDNAJ8 56, %K %4 DNA
18FA

3. AAzomie Ao DNA A & e ) 6
BHRASINZHARIB AR S, Kk
DNA #o 20 14 69 29 R XA,

4. ZKARAR G — At T R

e RS S N A

—. BEEAE

L. e AT bt PRS0 i AR 5 1 B 42 80
%, U RTREE A MEEY A ZLURRE . FELFEE .
P PRSI A, FITLA S R A S 3,

(1) AZFLIE s JCE W™ A TR E R . ()

(2) GnRATIYRR, AT RE S MRk R G U I
Y ()

2. FEZRREMHERAHES OGS E AR
WRER, B2t R] N O, 1 WA AT CO, 1Y B il e
M G, B HIRGA Y ()

=

CO, B =
b O

S RIRIAARE
%

s 10 15 20 25
EERE/Y

=

A EEORIEN O, PR A TP
B. UCHRIETE 10% BT, 628 FLIET
g
C. TRBELE 10% LI, PRB8E AT A
I

96 HESEE  AMAYAE B P IFTFI A

H
|

[T L _ff\\ -. :”':* = .III.]I:
]ifb Ijxg*fjﬂﬂ.w

D. RfFZan By, TR BB LS

3. KRB R IR T O AR B, JEDITERY
RERFRWIE S, PRCELOAE PR 5 A ek T
R JEE B J 1) 9 TR S 5 A T A I s Y DO
PIPIERSY, 5 AR B O AL B Y B RE TR TR0 )
AR, &, W3 GE T, X3 08 N

[ Espii A S5 i . QU FE RO A B . TR A AR
HF, & HErH: CO, AIH,O mi e 2 ()
A, B. N
C. HRea D. HHIZ
—. ¥RENF

1. A8 LRV 2 ARAE AR 2 R — I
bt A TR A EESRAED A Y
TK DR DA B AR A A 7 8% 2 5 TG M gl K i 5
W), JF48 S anfar S S s A A EE )

2. A7 ST AR A A TG RN I 1 2L R
254 MR S R AP AT A LA B A% A i
ALRAREF L, A0, Hhek 5101 i 54 i
Pyt HAEEAT O AR P ) - L 24
508 B8 A5 HEA T JC SN I RE T, 3 45 v DL PR
HEK AP S e R B B R ERIC?



4T
JerEH S e Tk

) mmmit

R AIH TS T 757 it L) EA LI E 4
B, BE, BE. —RABRRERETRERSFIHT,
AFEFREREMHY ., A L) TARELEDITFA
IHR, EPwietae, KEfganitbii,

g

1. EATRRAEZHREAT LIFA?

2. AMAZIER _RABRE . ERBRSFBEF

R T B, AT LU A KIRERE  © FHRE&
WARGERE R, FEHARR, MEFWEKEAM., KX @ AHREPLEeRHIOLR?
S HARAEE(L, RAEMRE GRS R, e ¢ TTRERRENATRRETRA
E1EM ( photosynthesis ) & ME— BB 4 3k 4% fL G RE Y ke
YFiRAe. UL, HAROCEIERRE “HER EREENL
= A

TS BAER T 0L, BRTE HARA, R TOLRE
B S A E  RAIZEH

=

fIX 7 CRERI B =S

TR AEEYRU, R REHITOCAEERN EERE
XL Y | 2 EUE SR AR, WHH A SEMN AR
fEEKHLE, ABATLIERIM AT SAaRN AN
(E5-10). XFER AL, TR eEFFRFER S
s Al UL, w R R AT RE SOCRE AR A G

IR CRERIBE
Kot R AL G R

” A 6510 ERERHH (4E)
FA T T ) SE R R AT IR T I R M (F16)

4 e EH ShER L 97

e
AT



o 4 % PR 7L

FZMPEEANREFISE

g I o 9 €5 K BE 5 I A 75 A DL G
KT, FrLL, BT RLRIJCK B4R Bkt
PRIER. A TORFETAMRA, T2k
WA A BERR R (AR . SR TP I A EA
HAA—Fr, ENESREIE e Z TR, [HA
[vi] 1) 0 22 T i A [ VAR I 5 Y B2 B
TEREAE Y s, 2, XFE, &
- (%) €0 2 0 2 B A )2 B W AR B8 AR | 4
AT

HEZEK

| i e L o R EE 7Y 1

2. RGP EHIMEAER.

MERR

i gt (ke sgnt ) .

Ty tEag g, 4%, Mz, F
aLOWEER, Bkl B, BARA,
597], #45RK, B (10mL), K%,

oK < (o n] FRFLSTE0Ch 95% 1Y

ZEEIMAGE 8 ICK RN ), 2Tl
( HH 2017 7E 60 ~90 C T 4345 i A 11 £ il ik
2 3 PN A 1 AR A WAL ), bk
5

LR

. feisRm AR

(1) FRELS g&if, By 2Enbk, By,
AR

(2) [ A D S A F ik R
85, FMAS~10 mLIJC/K 28, HaE, 7
Srat AT b ( S LREA B TOE 1S
g1, WIS AT By 1k I 6 R R ) .

(3) F b i v 13 A 338 i < (g
IR — e 2 e A ) AT g KR
WA, St AR SRR T 2E™

2. RuEALR

W5 T ) 2 1 0 4K B B T B s /N T
HHEA ., KER/DTRERKEMIELUR, W

gt Ay EERA 480, BT LR MR .

g CHRE . (ERE)
(SBAE ) LHEED (256
BB %

LkHE NE i hE (BEE)
(BEBAS 14) Ltz (826)

iX 4 Fb & & 2R e B H 4 £ A7

Pl FZAMud X AR SE . fEARB RSS2,
B = eEi. FOER AR BCH S M E 5,
FEFFE L = HEmnt, AREERAEESE0T, ERAE S
e (EIS-11), oGRS 2ol Ll AS [a] 26 i Ol AR 4
OERER, BT DR AR B BoLE .

A F15-11 BDegsd =

98 5% AR AVAEEHERORUR ]



» :
/\. /f’\ﬁﬁ *.’ij%f& ﬁ’!-

BrIEAC S — By M, IR — IS 5
1 e AL FHBTZE — 25 40 R 2K

i, DA RAF BRI, Rl
P ST

3. HERAnZE

HEE DSOS ST i
P A HL I — A2k (DR EALE
3’F£ﬁl PP 2 3 7 mE IR, 7R R A H& igzﬁf{]%ﬁ{]
P B e N [ =
BEAIM M ). IR TR, R ; h_ﬁﬁﬂai e
ﬂw§° § e 2. WAL

4. SrEsgntrh e R ;

el g ‘- 2. IROBABRITRPE SRR EY
A CHUSHENZ —md] | ) BREA RN B, HEGEX—ERIEERIT R TR .
Wb, BifEMRZERERRE N, TR AR LR RIRBIRSEFRT %,
T 28 VR A 2K flk B 2 B R, D A A0 ke v

MOELWENHRR, TARERE LY
e ATV, BRI | R&FEALEEER? ML
Bewr . B ZRAS AT

5. WAESiE | 2. A LEEFOIFHALN T
WA IR BB T LA E | 4

TRLREY. HERaRM SRR TERKHEE A (@)
T3k, HE MR EREBREBELER (F5-12). X
AF0 BRI AT 25, (ELR AR TT LUH FOLA R

WA L) B A 4FH KL
H 8y HIR?

100

SR o O o O e o

FRIRE W 200000000

X2 —Fdak, TINA
By % K &£ 400~760 nm, F [ K
Kk, FEAR. KKAT
400 nm B9 & KA, KKK
F 760 nm &Y X Z 41 4 oK. — K
WIHT, K& 1ER A A 8L
7B 7 Lo

RS RERY B 93 EE /%
S

0 7400 450 500 550 : 600 650 700
A</ nm
A 18 5-12 MERE A MEAIBOEE

4T eEtER SR 99



/\. /ﬁ%ﬁ%f‘& j?‘!-

A [E5-13 MEMAREEEIE R ( EFE, ok
44 000 fi5) FECE (CFE)

X & & A AT mie P AT LSRR

Fhee AR 19 22 710050 A 2 40 i b
B imaR, (HAERIFAFEOREHEY) 4
PRI TEOL . JaRk, FHERA TRERE, ik
FOFEE AR A, mREPE—E
/NGRS IR, SXA SRR AR AR

HRENEETFHTHESER

PUEES (V) @ I Sy 7 LS L S B )
ARG e FUEE, Al LAE RSk —i
IR EE) 15291 %2 3 7 S U U = S LN LR
Z58, W H - i MBI A e BT A

MR %€ ML b fBE T A SR AR 25 (A
5-13), AJLLEF], MRk X2 B, A
WAVF 2R, B RS H— A R DRIR Y
PR ZE M HE B T AL, 3X e PR 5 F R Oy 2
. WRBOERERY 4 B (0 28 5057 A1 7828 2 1R 1Y)
(NS VASE S i 51 B 5

B SR S A AL LR RER, 28
AR 100N Fo PSR A AT Qb AR 22 i BRI
KA, WY T Zeme, i, 1g
WSt R AR R S TR TE A 60 mT A A

oHEARIRBOKE AR SE, B LA AR

© == e

HHRFAIINEE

w1 1881 4F, fEEF KB IKE

( T. Engelmann, 1843—1909 ) i 1" i kf fif) 52
B A K (SR BB E IR A )
I S P Tl B2 OB S KN
N, e R R AR A i R BRS K A, &
PR TR ] IS A % D' SR RIS 381 g A6 4
g R BT, AR W S A AE R
LRAR T AT 2R

100 #5550 A AYAE & A FTFH

I A28 A

XA Ty A



AASJeBurhi 22

R, OURT 8 MiE =
BB RE R KA ImI S, AR R
EANA R L AL ZOL X

400 450 500 550 600 650 700
A / nm
BERREFE _ITIENTER

BRI 2 AR b 0 R B i
Hr, ESAZF A TE AR LT AR

itig

. BRARZFZ —ANAEEHLERLAH
49

2. BARZ XM, BT EAMS
LI5HrZ 487

3. BFRAZERP, XEWFEREA
REELKABEEARK, HH K7

4. 44 ERFH, RAATREEA
H 4 2 hk?

RS IR S 192 5 ELAEUE R T SRR REM O REH] 16
BRI, 458 HALR SRR, B2 145 2k

LA ER RSP —45E .

FEM SRR NER B RRIBR R 1 L, 046 1 2RO ERE
AR DT, R DA, aaiF2it
TOLEERFr TR EE . o2 a i POeReE . LS

1EH B Z5Ha S A

HFIS5MA

—. SN

L. BETRLR R S5 b R FRAE , 0By
IR R IEH

(1) g HUAT 2 W) Y RE A REH]
TIeaEtE. ()

(2) MERRY e ik A B KRB,
FIFFE5r W BOEHE - ()

(3) YR Zr AR Baxt, 2N A
A 2R R T 20 ()

2. FHIKT @55 MY 4N 6K RUE,
PRI ()

A. FATHED AR PR 4 P ER

B. fLehiPan e b i s AR

C. WERg M2 ® b A a] IOEHE

D. HI¥AMBNFREHE QR FRAFHT KR
GIENTD N PN

—. HRERNFA

L. HEEPEP AR, D BT L RCHB A7 kil
WML, EATHERE K AR B A REUKIK
ik, L s XFPEILR S OCRER A D7

2. ST TRMI, T A
S A RS SR PAE R R
WL 5 TR R A7 HUEVOR, 4
£ T B S — SR X

$41 eEtER SR 101

(VNN NG, REFZRAE b H




o LA fEAZ EFIATH?

o tEfERIEPHREMNS R
B AATTAX AT

o tEtERREALEFFAN
S 5 A 7

» .
/\. /f\ﬁﬁ *ﬂ:ff& f!'_’.

= S EANFEEFRNAE

— R, XRERASREKEEMRBEMH &K, FA
FHEE, B-F|UBRIKELREFEEENTIY, FR
BRHESEE. X— B n] LUH T r i w0k
s, H (CH,0) Fonbik.

JtHE
CO,+H,0 — (CH,0) +0,
JESIIN

HAR S h B ARAT Sk . AKRIBRDE, SR,
MHENE AL R A TS ER M. 5
X — AT R A 2R A

i =
Z 8

S Ve YRR

G AT R L L2 SR T A2 f
WP TENE S IR 7 AR R, Rk
ORI KGR SRR Tl A A TR 5 At )
ey

© == e

BRENSIEAREAERS LR

1922 K, BlR2ES R ilh, G
MY, CO,4rFHICHIOB T, O, BifF
M, CHH,OZ G M EE, )5 R4
AR, 19284, Blar 5 & B H XA )
AEEHAER, T EH BEARRE DGR
(195%

19374, e [ A P 27 K A /% (ROHill)
KB, TE BRI S A i B i AR 5k
HAbSAA R (BT A H0, %A CO,),
TEC IR ] LIRS R 150X kE, Bkt
ERARTEE MR F R AR, AR
Ak BN RV E A SR B

102 4555 A A RE B (R A

! # J.r [ .r_ 4 % % _? M _." ! " ! T .-
1\ AT /N *{; = 1 AR 1
| _."\* | F. \ | _)"I '\b -; o J ! Jx._._ | | J =1

1941 4, EEP =25 % (S. Ruben)
MR T (M. Kamen) i [6] i % 78 55 09
%, BEE TS ER A AR R, ]
i "0 1 [ % 0 43 5l baid H,O #1 CO,, fili
B A4 3 2 i H, "0 f1 C0,, KRG, #EAT
T YL B — A A R A0 I
C"0,, H A FFHIYAEAEH, "0 A1 CO,.
1 HA SR ER AR [R] AO 5 L T, 55 — A1 RR T
(A SRR Oy, 55 41 Bl /Y 2 0,

19544F, FEPBLEZK /R4 (D. Amon)
KI, AL, &K n] 5 ATP. 1957
A, At BX— i AR K AR AR TERE



AASJeBurhi 22

iHip A RRAR MR

L A Re BRIV ARG M LR 3. A ERAF MG RR, KLy
A, RELAHMESMNZLORATE B A%RT
RAFKAHARR B K ; 4. FRMFEBRATATP &AL

). FRUEBATHAAKGLEEE = AREEHEE.

FREERY, EFRHBRMEPEICERA
K, AR A AN Rl —M e BN, T2
BT, kb, CRERNEBRTAER, B
AAE— RV RN . WRYE RS EO0EE, Xk
I A] DLAE$E Hb 23 )G 52 ( light reaction ) A S W ( dark
reaction, PUZELFRAHKSZN, carbon reaction ) PITEL.

KRNHE XEERAE—IMENKERE, BAF
FAREBIT, XAOMEMIEN KRB E . 6 B 7
AR YW AT Y BXER

2R oA BRI ERE, A LT P T & KM A H B E .
— NG K o AR H, A E B DU IR SR HRELSETHARTF, BFBE
F:, H 58 AHEE T (NADP') 454, Bl Ji A0 4 i #, 7 FNADP' 5 H' 4 & %
[ (NADPH ), NADPH {f: Jgi% iR iR, S50k A NADPH.
B N, Rl i iR Ge st Ems s i B B A, —
SETEA LR MILER T, $24ERE 2 ( ADP 5 Pi i B
LATP, X, SCRERUAL L M TE ATP iy fbaehE ., Xt

ATPREZ 55 A BrBta AR 2 O (F5-14 ).

V E5-14 YA 1ERE AR EE
A PAKE H,O CO,

MR £ R

o, (CH,0)

Aty JeG RN ShEiffk 103

(VAN NFEMEH, RETFFNAE B Mt A
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/\. /f\ﬁﬁ *ﬂ:ff& ﬁ’!-

BRNMNME XEEREIHMERHNLERRE, &
B\, XA MM AER R . Wﬁf“ﬁﬁ‘ﬁﬁﬁ‘{%
7N SR B TP AT RY . R — BB, CO,
P, Zead—FR 5NN e A S

CO, U35 A8 FEZR Y WE? 20 tHh 2t 40 4F4K, EEFL
%R/ (M. Calvin, 1911—1997 ) ZEH/ER#EE (—Ffep
L2k ) T X SCE . H & PChRid i M COo,,
i/ NERBE AT AMEN, RGBT C iy,
IR T CO, T Ayt AT A A HLA B )

st i o AL R CO,, TEFFEMITER T,

HXER 5C,(—Fh AL EY ) 456, XA BEMRAECO, 1 EE .
C,REIE =AM — —4r I CO, #E [EE 5, RIIEMRMACoo+ . A K

-HBMH MR, CEEAKL FEALE R R, C,4%5% ATP HINADPH BAit i i i, JF H.

s — BB ¥ NADPH L5, BfiJ5, —SeheZ At ok i C,, 76

\RaBE J: WA TR T Zead— R B0 e AL s, 5 —Se 4
I HA R C,, Bt — ?WE% NIER C,. iX2EC, X
A% 5 CO, W E . BCRE, B BBl IE B C 3 C,
i3 C, HEFF, TMM@I%KL T, R
P FRVE S /R 3R .

© == e
YR RFIES R R X Bl SEA R
itig - A RA?
L KB B A BB A BT R, AT 2. BB A BB R KA AR
W, RAEGHREAARERNETEA | HATRAEELLIRA?

WS Z, RN B, JERERE kAR N K

i bR R RS, BK 8 O, MH 55, JE WL ATP HI

NADPH, T /&t ik %% 1k il ATP 1 NADPH * ¢ 1k 2% fig ;

. ATP HINADPH 3K zh 7F i & A4 58 o rh b A7 O W S g, ¥ CO,
A A — AL A Re RS . AT DY R o FTes e o BB AR
S WA R RE AL 5P AL F A 7. B ERERA LY,
BTSN, BRI AMUEERER A SR, EF=0E T ARG RIRTE N B A 5+
B B MR AL Y . OGHEE T IK S A AE RS A R AiE 5

104 #5550 2 A RE B (R A

't T N [ v/ 1 /4= [ — J. o 1) } s A3 L1 A Ll EE
4 & =11 Ay \ i — w ' 7 | 1 1 . N f F — L =1 T A 11
| f 111 | ™= I\ 2 : 1 5 ;1 } A > AT I A B { T | I 1Tl L
|

Y Ll FA Lu - o - AN, & J 7 'Y I=—F 71 111y .L_- 1
N |'r “ | d N - | e LA 14 | Rt SRS Mo | N 1 | »J b N | "0 W | J o



/ > »
AR S hnth 2

S {ERRERIN A

JeEE R BE (T e, A2 Ta Y AE B v [a]

& 1w -z

N e A TE I HE RS R ), HERRFZRIEY R
i, WFSCRERDG S FH ik B O BRI DR 3R ARAT S S

BRI ERIESEREERNRIE

semDC AR R ZARE, R(1]
Al LEFEHh R AR, e 5 a e
EREEA 2K FR . IRITATLAZ % LT 01
ML, /NS, U@ AN EARTT

(BN ISE I s
SER
PRICIE IR iR X 5 e 2 F) 5 W)
AR B

B, 2542, SWLED& YT, *
R, BAr, &ot (Wi, R2%), 44
WS RFT DA R L 2 B R E O, YR,

FiETR

1. MAEKHEENET, AEEK06cm
WATALBITHBER N30 (B AB
Jik o

2. HEHNHRETHEHBEN. EH
BHERNEA, FHEEHABARTNER
Ja, B3 A %0 0w 0 AL IR & R
NHFEE, FERMNTHANSERE, X
— S BRI FEEL 23 K, LHELHA

o b B G ZE MR R TS T K, B A 2B i 2
K& o

3. (A BEAWBELNth, HANEBE
L BEAF KR FHA

4. W3R ANBER, 2#ABANE &
CO,MEAK(TUELEBRIRANF &4
7 CO,, ¥ LA & 2 % A 1%~2% ¥

5. B3 R/ANGRAFEBKAN10 f B 7/
“th, RAEAANETE. #. B=MLR

T. L%, THS WH LED X1 4 X,

FUR NBRAR G HITR I B R E T L BEE
6. M Z I iL K [H

— B} B B N & 5258

KEFEM A

FganHE,

FHIFAEBITILRTHRE N A

HRAEW 2 FE PRI T ARE , A B S5 ——

K., CO,, Bhfi—the, #RENDEETERBREIRZR. Hit,
Rz Eoet, fefaftng, #nTae syt a Ve ®
WRE. B, b Cco, ki, M HSfLAFHER, #He
[KIFE M CO, AL R B T2 DS E B T . PRI RS
VERIRIA T, SomM- SRR RZS R R, ehlE 3R .
WE, WAEWDCATERERE, AN, HEIEATEARE
MRS, HZmEEErEr R R (), W1,

@)

M EH#HTHRASERBNE
B, X2H#TFRMEH. KA
A B By A 1E A R, WO,
WEEE, THYHETEH E
FR= £ 8O, ES?

$41 JeEtER SR 105



f/ﬁ.ﬁ;ﬁﬁ?éﬁﬁﬁﬁﬂil

707/

FEL - J A58 T Y —Fh A A At 1
( A5 0001%)

EBRRT, BT AEGAER, &8 7 5b—FrHl &7 oh 7
K. VHAEG@ME, @ieNZA 4L,
A A HEF) AR INERBE o 4 35 2 Rty BALR TR ) b2 R &
Blde, AELLE PR AELDE,
F AR I AEBR (HNO, ), #t i 4488 A AL R A 82 (HNO, ), iX
AL B P B 691U AR,
B AER, XM R T ORI S A SO AEGED.

RAEHAT AR, 12

AEdF 3B P9 R (NH;)

A FE AL 2 B A K CO, #2 H,0

F3 S

—. B

L ARIECEAE A SEA TR, I T S A G
(1) SEREHRE A TPRAUCERFK. ()
(2) JeR RAETE IR Tk T, MR R

AETE I R FitT . ( 2
(3) FempC RN R EAS RGN . ()
H,0 __

X# % v

7\

2. WRHEA “C i CO, #ia A EH
I R, e ()

A. CO,—>I4¢Z—> ADP

B. CO,—>I-4t{k—»ATP

C. CO,—> L E—>Hlik

D. CO, =ik ik

3. WADCEEHMRA S BRI T E.

KA T
N ¥ A
v v
S B R ER B R R P R
—. BENA 555 114 Ji R S

. FERAEEFRYIIER, HfZrfiynt
D ey AR 04113 s P 1162 3 DA R B 2 L 18

e D

i1

il C

HE

A ‘

R

0 ¢ T8 0101T12131415161718
g
(1) 7—10 B9 GG AE 98 BEAS W g5 1% It A

[ 2|
JE y

(2)10—12 B 22 45 090G A A H 9 38 B & ok

106 #5550 A A0 AE & R FTFIH

1Y f' }'\, =30 TEL M,

RZ

u}M—nmmmﬁﬁm@§$MT%m
Ji PR
(4) MWEHRPLE

BR e SR N R
4

(5) IRHEA A1 B, &% B S et (e
PICAE S8 1 — et

2. FEBERSMRIS TR — 2 e 3%, & T —
oAb, PR R, SR T AR IR E PO
P, NIRRT 30 CAEL . AA, R
Ffi RS . VRBETIN X MAt 4l d REfE A A7
ZAHTEIG? AREE, AR . WERARE, I
Ud R A T EEMIPLE 5 TR S R 2 915 2

XA T AU A



AENG

2 A

o M EMEH B RIS AR R, @it BRI Ao A L2 5m 5 &
RN, XETREBFOGFNHTA I, XRERFEDELH—
B, FIRAELH AR, BB R FHKTIFER BGENE, LR EFBRAEO R, &
AR BA 5 — . Sk, FBE. pHERHA AR,

® ATPZ —Ft S kA B L &4, Amie ¥, €5 ADP 6948 Z 4L K ILAE e Fo Ak AR,
M PRIE 20 it &R A EH L L, ARATP R R ETZAHE.: —FAHMIK
NAA et R0 an e, B A1E R 89 R B A R ATP; 5 — & R P A & AR A 38
it 2w fi=foR 4 %, ATP.,

o ML PR OLIER A TR LA FRBA LA, XAHAFLAG LR 2. £
WAER T, oA, BRks, /2, WHEEE2aREKRGRE, ANihM
JREAL, BN ZILE R S, Mot R 2 mie T R A, BE, BRfE
G R A A 5 AR T VAR it Zm fon R e A AL R .

o KAAEM A MLty AR P IAT, AR ERGER L AMKE LM E
F, EXERGE LA GEEREARPERF SHITASERA LT, LAY
AR AR ARG R AN, LR BB ALEEEREE L, Fhiiis
ik 5/ ATP ¥ 69 1L 558 ; BREMB X A AT EKER T, ¥ ATP ¥ 65L 5 fE 444 A
fik A K2 K FF A AL F B91LF AR

REEFF

B RFFT, RAERTIUF @FE LK,

o HHARGENDRAL A RAR, TFEZETIRS, RETHEEFHAHRE
RIFMRA T (KPR E ), MRARTOER, RERMR TGS N, TR
E P AR, FERERX AR mMI EGE.

o B AFHIRAFER, #—FFoEHMNALE, WEMENE T T, 4
REAMBAFET R KW, FFEFX LT APt oA THGIRTEF,

o i FTHpf AR MIREMAEF T, ARAF R EBASn PaTitey, X
HF RGN EALTRA — Lo Bt A5 TAEFRERRITAGHFRE, & THR
FRREGF AR, LB 47, Bmis, RiFFe Rk,

o AU LB, M FRARGEAFHFLREAFTFEFTEERER, XEX
R ZE R, AR FRARGEZME,

Ol




AASe A xrh 2
SEI51RS

—

A" iﬁ}%ﬁ

L FHIRT /KRN ATP B BUE, FEixR

(PP

0w >

D.

. 5 ADP M E %4k

FUAE b 240 i o e =

A 4B TGS L A it
TR i B AT e e IR A 2 &
2. TEARBGHIIANE NIRRT, T

(

)

S AT T 22 5 20 it B 1 4 I ()
A. HHM B. 14K
C. ¥ D. JEME
3. FEIFRREHEESREN R, TAHIRGE
TE A ) A2 ()
_ A
:s
0 :r'1 5 }3
i %
A, YIREER 6 B, OV TG AL RE B
B. YN E LT, o XF 0 A8 E T RE

23T

C. TRJETE t, B HLTE ¢, B S 4 G AT
R 2 (B Z5 A AE 1, B LG £ B TR oF 7™ o
S0 NI 55 TR NS E R TR 6}

D.
4.
A
B.
C

D
5

A.
C.
6. TEFREPGILHLIX,
AR L = B TCRAEAE R . 22

i 25K

. HATRUZ e i PR

R AKHEA T2

2R A P
11 fife R I

. A A M HY
. B ATP R fip i sh it EE
. R ASGE & R ATP B 2

(

(

B. MER{RAY SR RN

D. Mot

)

)

HZHRrE, B

(

A. HROLEIERRGS, W EMFRAE RS
B. HIOGCHETEHINERE, M LIFRAEH]E 2

108 #5550 A A% AE & i FF

(5 4t/

A

i

A

)

M

C. BHXGEMEMGES, B LR AN
D. AXNCEVERINERE, M LPF/E RIS

N (57,723

L. AR — R, ] I 1 i b A
B AR G FH 5 A0 e e 2 i) = 2 DX Fn Y
TEHR R R HE AR

2. CO, IR e YD CAVEIER =AY
W, WEIE NGRS, B, A, K, MEME
3B 7 S 1B e 07 N [ B 0 LR R4S B
RS CO, HFE (375pmol » mol ™ ), Z 444t CO,
A RS (750 wmol » mol '), PNZH A CO, He
FERRT R A R 3R 60 d, U5 Rij— PR O K
CO, ¥eJE, M KRGS KN, ek
WK FAIE S DA TERESR, 25550 IR,

]2 B )

50 F e} wZ =R

20'I I III II
"“"xz HE nE KB B
e

(1) COp HERERITN, M2 PR % A
e N o e T
(2) 75 CO, W BEAGHERT, O 4 fF %
AR, IR A T I PR 2 T
2

KEERER/ (umol + m? -

(3) WHBCATERTERLTPAIC A A
Al REE U EHC AL T ik CO, FRETIMIFEAIS 1
[t 7€ CO, RBEAYIRE ., X M2 MthA?
(4) NN A BRI R F i BT =
KA CO, e, XA FITHEEYICAEHESR,
KO A A AR . R, BT BRI A
WRRMUEEH, T [ 2 TR UL AT B 8 i
HEMY . TEATFRGORE, XIS R EAR

RATERURE5 A A



4 6 7=
AN an b

EMELRHEE. £RK. . BIH. REEERRGFEL
CHERHE . SR —F.

FUERNEA BRI R, (RBAERMEITZHRERTT
R, BEARTEER, BEMEAESRE, GEHABNINILG
RECHEBHEZ

Ex.BE. ZE. T AENERHEKRERE
&, A MERRIESE D TRE .

Stk R, et H K,
MR ACHA E, At R,
T EMRGEGIE,
Mrdt h am e A A A2




/\. /ﬁ&é *ﬂ:ffzz %"!-

171
AR H

G amm

52 AMERR I HET &%

it

1. ARm %5 R A48 5 35 E 3426 it K o)
A B UHBEKEH

2. Ak KR, REMOKFTHE LER
MR AR A3 K7

© AisEegE LU YRR Rk, B IR A, R SR
o U4 R it A KA A A PR, R B SR 0 43 SR I A0 A B
o fham traieEM? HY: L, AESH () PRI 28R a4 210 40 K/ —

® ALY RNTEEEH

i T 25, avE R/ EZHGR THMBERZ V. T4
W7 CHAAEMFEL?

MR AYIE 2, i A0 o RO ST B

“HpRISE

240 A 38 3L 0 B 3 0 I 20 RS A et R, R A A i
58 ( cell proliferation ). F.40 ffd A= 4738 1=k 20 Jf 39 % 110 25407 -
Z A=) NZAG IR T U, B3 4 MG B R oA B i &
BB, EVERNBARE A s, T, wEHE
o MHE TN A4 TE . ik, AReiSE R EERIMMRE
mdl, REYMEER. x5, FHE. BENEM.

A0 M 53 A= T B — A AP, I, 7EAZ
WO AT AR AR, an SR A i 4 22 H R R S — 7
N, AR B35 A5 ) S AN S ek D 2 2 i A SR i
ERERYHLH PR UE 48 B 9358 1% ) 5 -5 25 4 C AR L A 4 [ W 2
oK, WMMTErRZ A, DT —EWNYmEs, Fl
St B BB T A L A R T A4S ) o v A RN A A
NP AHEZE IR, “YiES— " Y& —En
oo 0] DL L IE BE ELA R I

110 *F6Rt Al a Aol e

f11 .



AAS K wrR R

“HpREHA

EENHENAME, N—XrAEREFR, BIT—X
SHEREME AL, A—1HBEER (cell cycle ). —~4ilfif
R IR BRI Br B a1 F o 24

A — R AR BT — IR Z 00, 2 E
(interphase ). 2 g J& JH i B 40 5 6] &b 14 R ) 1 (3%
6-1), 5 ZHMUFE IR 90%~95%, 4 ZL[a] ko S48 T
BRI HERT, 5¢ U DNA 43 F B9 & il A CE B r &
A, AT 2 B A 3 B R AR R

V Lol AR RS2 TE / h

fRIN i P
N =t AN & | 135 1.8 15.3

AW 40 1 21 1 22

A By i 7 0 e B 205 15 5

T RS R Z f5, it A
43543 (' mitotic phase ), JF &R #E47 40 fifg
. MTEEEYRU, A4nH
(mitosis ) & H T 4053 R0 FE T
X, PREGERE, AR 2400 ] L)
AT R (El6-1).

BEn®k

MMAEN TR, AE R e
ifill BGE DNA QIfa]-F-22 53 BE 21 P 4~ 2
g7 fEEZANMN, X BRI A
22 P RKGE . A 2205 — S
AR, AMTRIEZERTT N, EE
v IV G T S S e N S B

TS R A Bl T A A Ho-1 ARSI (ABEA AT 22 53 R B9 Al 1))
225 R AR (E16-2).

FIT A 111

D N, REFAT i H



53 %<ia]Hy
D REH A D RBPHATER
MY BUES, 5EM DNA 537
MEH B XEBRNE M,
RINMAEEEENEK. 2
RPERE, FR#tTH
“URER,

ARAS hxrA R

2 ek
(BRFBHABRE)

D)t

RERLBRRES, BEX
H, ARBEK SFEE
BEEMFFAINNEREE
B, XRWEFLEREH—
THEMNEBELNEERE. &
CEMRE, REAER.
MARRE R PRAR & 5 Sl 22,
R — MR Gy A

FrHA

SRIAEENBFLNAMN,
HeEgELREELE, &
MUFS|BEREEER, &
SERABERNTLNAS &
MEEFRH—FE L X
NEE S g AR A E
B, XTI EIREMAN
B, RAFER,

A 1562 HEVIAREAT 200 R R (L RO PR RRAR A AT 2253 2 AU U, TR 500 £ T AR AT

112 Hoxt MR- ar i

(DN NFEH, REFENART 7 A H




=1t

BIELNDREWA,
BRABBREDT, RAFFK
Rk, AGELES|ED
Al MABRIMIRBE, SR
THRHRRET —ELRE
m, XMEXBENESH
HETEMEE, §E—ERe
EEPRAFRBE PR
BANESTERE hEE,

AASJeBurhi 22

*HA
HXWEREED B E LM
BHERNE, BREEEK
EHERA KBRS
it EIRS, 5945 HH
Kk, HILT AR,
R IHOARZ. X
&, AFERNVEHT—
NMERIR, AEEREHY R,
TR VAR EE .

4

— AR R A A A T A
B, 8N FRBPSHEMNE
BAME SERABONEE.
D RIET ST 40 AR 3 2K 2%
DE, MHEAT—HEHE
HAm D REFRE.

IV M 113

(VAN NFEMEH, RETFFNAE B Mt A
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YA ER T A 2% (F6-3), M4, hiam
AT 2247 54 5 R A0 M RO AT 22 50 244 WIREE AR [] 15 AN [+]
=N

AT HA

A 563 iAo 2

© == Wi
ARSEYARB LS ROERRNAER

WMEEShPI A AAT 2257 Rk (B S8y RAFFH aA L LR AT

6-3). i 2. B4t A 4 A B A2 15 Mt e
itig - BEAHARRA?
BT R PP R 3. A LSRG ERE AT A2

AL, EFERGITA ., FE1RFo DNA &

S AMIAT 2257 R0 RE . SV EAMER . A
[ RE A 2R —, A — X b R G HhO AR,
HuREAE RN, SO . ARG, PIddH ok
SRS I A AR . AR PR RS JETFRL, R R RO
R RS, P ORLZ BB R STRIE R T YRR, 5
=, AR S A IS B A, e 4 A AR A 4 A
(R IMIRE , AR Py, R AR A —
NI, XRE, — MR T AR (Bl 6-4 ).

MMA 22 XN EESE L, EHFERERESHZE
Hfadk (XEBEDNAKES ), BHitFEHSEIHE N
V. Fipah, BTFEBREEEEEYHREDNA, BmMEHARY
A 6-4  BHAIAT LS5 FRAMFRZEREFTEENRBEGE. AT, A 2

LB R IS0 TR R L,

114 He%e A Ay o 2

f—71 1L /N
1\ AT -~
|

' i1 1.
."\' |.r . |



A AR w2

B m e o LR VRGO AR R Tk AT 80, EA

W —A ¥, Ko — A% 5 R 50~60k, 122, A é)mie -
THHER TR, aieradth R ETHK, HLERR '
THARIER 0, EGBATHRG T WA mAe, XA ek -
A S pa e, i

T MLy RadR LKL, — K@i =
Bk, BAOPRGAURE, BERATANMIOIZ; 58, - -
ENmOAFHRABERARY, BRENST@L, BALES
RidBRFPRABAGELFFERG TR, FTAERLY LT A T 253 5

2 derddirmipd R L HE .

©® =4

= FERUERERE

2. VIAE AN AT RO R —
i, B s HE ol 0y o G 2 0l e 4 i
W™ Je, [N RN 0.5 mm, 15
X34 AU YRR AR A
AL AR A

MM AGEIC IR KA TR Z . 4
L /N el ) o i i A 80% BT DAPE
— PR

L. B 3R/ A ARy, 4n
TEFR, THREEA 4" RIS
PR AR

2mm _ 2mp,

FER = mm’
% = mm’
g
1. @) R aRfEkRaG AL M
JLeg Xoh A 4K %7

2. N RiEmey sk A, miehH

wi g

AFRRERK?
3. fmieAkd, AAHA TR
W R XA, AR, G AAT DT

(A NS, &

FHIT AEAE 115

22 AT T3 At H
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MRIRR D EXBRAWIBT LS R

TERSFHIRN, A 2257585 WL TRR
ARG XML, TR Y 53
M TRy, e R — A2 el LA
FNAEFAS ] o 240 WA 40 . 7 S f
e T LEE 25 Bt S 240 R e (AR i A7 AR
A, AT L R S A i o S Ak T A 2257 B
PRSI, GefRS D plmd gkl (AnH %€
R, THFRERRSEAR ) .

BRZEXK

L. HEPEAMRIRAIMAT 2257 R .

2. WEAE A MIA 22 i 0t e, IR
WA 2257 PSR I], O AR A R ] 30 A A
B EES SR

3. YA AT 22 R A

MEIAE

VEAL (A w0 ).

W, I h, WP A, BOEI, By
71, BF, .

JH A 0.01 ¢/mL % 0.02 g/mL (1 H
ST R 520 i A8 BB 20 B80h 2% 1Y IS
FRI W ECHI AR ) BRESRRVELLIE, Bk
B 15% ) Eh 82, AT 80h 95% B F
VAR AN MIAT 2257 M E % o

HiEDR

— . AR

£ FEIRZ RT3 ~4d, BOFEZA—
AN, AR EfE . TG K, 1R
R FR 4 b B P A K T X 2 EAE
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