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8. Place a short pisce of nubber
tubing over & gradusted (in 0.01the)

1mi pipel. Aspirate the waler
u untl the tubs Is . Hold your
finger over the fubber tubing 8o
hat the watar column doss not
A Select a sprig of Elodes about fal, and then clamp the rubber
15 am In length. Place k upside fubing.
down In g lerge test Wbe \
Sarbora "”?L"m‘" C. Posion the pipat gantly over the end of
WW.NEW%- the Elodes sprig and then clamp et tube
O 33 mem troem o b and pipst 10 & ring stand. Keep Elodes

of the stem with a razor
blade. Remove any lsaves near
the cut end.

0. Position & ight 100 on ram the plamt.
Place & container of cool waler between the ight
nd the Elodes. Tum the Ight on and allow the system 10
oquiltyate for 7-10 minutes belore taking any reedings. For
methad 1, determine the amount of water In the pipet that is
replaced by oxygen (see Fig. 9.3).
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A. Remove a leal from a piant kept in the
dark. Place leal in hot alcohol until
pigment is removed.

C. Place another leaf from same plant in D. Place a8 thd leel In
atmosphere lacking CO,. contral conditions.

e
Solid KOH W&
or NaOH ? Colton

plug

Vial of
H,0

oy — or NaOH

shown in steps A and 8.
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Wavelength (cm)

10" 10 '? 10 '0 10 * 10 ¢ 10 ¢ 10 ? 10° 10? 10 10
T 1 T “‘ | 1 T — 1 .~ T T ) 1 1 1 T L 1
-—— Xrays —| Ultra-
~— Cosmic rays I violet -~ Infrared
_ rays rays . . .
-—Gamma B<m.v_ e————— Radio waves —— M
1 ke L e x_y 1 " _ i F.. 1 1 i 1 Il 1 L 1
—=7"" Visible light
— ° / 1 meter (m) = 100 centimeters
1 centimeter (cm) = 0.01 (107 meter
Violet Green Orange 1 milimeter (mm) = 0.001 (10~3) meter
1 micrometer (um) == 0.000001 (10~} meter
Blue Yellow Red 1 nanometer (nm) == 0.000000001 (30~*) meter
1 A 1 angstrom (A) = 0.0000000001 (107'°) meter
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Wavelength (nm)
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fresh b il Gyl =Y Goww I o b o) 801 paliis 2 -0

02 B Q) g TNCL)) RYCWA] o o 0 4 (Gaes o) spinach leaves
gl idas Jogd) quartz sand 3515831 Ja) o A5 daS

A. Using a mortar and pestle,

grind two or three spinach
leaves Iin 5 ml of acetone.

8. Paint a narrow band of chiorophyll
extract across a strip of fiiter paper.
Allow the extract to dry. Repest this
several more times, allowing the
extract to dry between each
appiication.

A

| C. Place the paper strip in a test
tube containing 2 or 3 mi of
benzene-petroleun ether. Do
not submerge the extract.

) h Extract

1
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Sl i gl ol YO e gy b1yl oy Kl i) Y
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A8 JL5] (g9 mall ey sl YO R ga Jlgbl Lol yigy ¥ 3 ghadkl S - 8
red- Y1 o, U e S gl o red filter (1 =) A~ dls)
gl Y0 - st oy Jsb Lo (el )5 44 sensitive phototube
Jlaazl, absorbance (A) iwlazl J] (AT) Ldlall L, el il g -0
o yn bl Tz ss Iy b 6l 3 gl Bk el 3 (YO — Jpudd
e b (aily Joo9) IS0 Galics o
JSty Ll a o g 801 L 0,50 g ULl o Gt ks 15
¢ sl
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Absorbance (£) Absorbance (4)

%7 1 2 3 4 %7 1 2 3 4
(.00) (.25) (.50) (.7%) (.00) (-25) (-50) (-75)
1 2.000 1.903 1.824 1.757 s1 2924 .2903 .2882 .2861
2 1.699 1.648 1.602 1.561 s2 2840 2819 2798 2771
3 1.523 1.488 1.456 1.426 53 2756 2736 2716 2696
4 1.398 1.372 1.347 1.323 b7 ) 2676 .2656 2636 2616
H] 1.301 1280 1260 1240 55 - 2596 2577 2557 2537
6 1222 1204 1.187 1.171 36 2518 .2499 2480 2460
7 1.155 1.140 1.126 1.112 57 2441 2422 - 2403 2384
] 1.097 1.083 1071 1.059 58 2366 2347 2328 2310
9 1.046 1.034 1.022 1.011 59 2291 22713 2255 2236
10 1.000 989 979 969 60 2218 .2200 2182 2164
il 959 T 949 939 930 61 2147 2129 2111 2093
12 921 912 903 8954 62 2076 .2059 2041 2024
13 886 878 870 862 63 2007 1990 1973 .1956
14 854 .846 .838 831 64 1939 1922 .1905 .1888
15 824 817 .810 803 65 1871 1855 .1838 .1821
16 .796 789 182 176 66 1805 .1788 1772 1756
17 770 .763 157 151 67 1739 1723 1707 1691
18 745 739 133 127 68 1675 .1659 .1643 1627
19 121 716 210 704 69 1612 1596 .1580 .1565
20 699 694 688 683 70 1549 1534 1518 .1503
21 678 673 668 663 n 1487 1472 1457 1442
22 658 653 .648 643 72 .1427 1412 1397 1382
23 .638 634 .629 624 1 1367 1382 1337 1322
24 620 .615 611 606 " 1308 1293 1278 1264
25 .602 598 .594 .589 5 1249 1235 1221 1206
26 585 581 17 .51 76 1192 A177 1163 1149
27 .569 565 561 .557 K 1135 d121 1107 .1093
28 .553 549 545 542 78 1079 .1065 1051 1037
29 538 534 530 527 ” .1024 .1010 0996 0982
30 532 520 516 312 80 0969 0953 0942 0928
3l .509 .505 .502 498 81 .0915 .0901 .0888 0875
2 495 491 488 485 82 - 0862 0848 .0835 0822
33 482 478 4TS 472 83 0809 0796 0783 0770
M 469 465 462 459 0] 07157 0744 0731 0718
35 456 453 450 447 £ 0706 0693 0680 0667
36 4 441 438 43S 86 {0655 0642 0630 0617
37 432 429 426 423 87 0605 0593 0580 0568
38 A20 A7 Al4 412 1] 0555 0543 0531 0518
¥ 409 406 403 401 89 0505 0494 0482 0470
40 398 395 392 .390 90 0458 0446 0434 0422
41 .87 .385 382 380 91 0410 .0398 0386 0374
42 377 374 a2 369 92 0362 0351 .0339 0327
4 367 .364 .362 359 93 0315 .0304 0292 .0281
“ 357 354 352 349 94 0269 0257 0246 0235
45 37 344 342 340 95 0223 0212 0200 0188
46 337 335 332 330 9% 0177 0166 0155 0144
47 328 325 323 321 97 0132 0121 0110 0099
48 19 a1 314 JA12 98 0088 0077 .0066 0055
49 310 .308 305 303 99 0044 0033 10022 0011
50 .301 299 297 295 100 .0000 .0000 .0000 0000

Note: latermediate values can be artived at by using the .23, .50, and .73 columas. For cxample, if % T equals 85, the absorbance
equals .0706; if % T equals 85.75, mmquuoss

absorbance (J] transmittance & 4! il i y€ (Y0 —J yu
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