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CHEMICAL STUDIES ON MARINE ALGAE

6. CHANGE OF NITROGEN DISTRIBUTION OF DRIED LAVER,
Porphyra tenera, DURING PRESERVATION

Mitsuzo TAKAGI

(Laboratory of Food Chemistry, Faculty of Fisheries, Hokkaido University)
Dried laver, Porphyra tenera, was preserved in transparent or brown desiccators in which the
relative humidities were maintained at 90% and 77.69% (showing respectively the maximum
and the mean humidities in Japan) and the changes of the nitrogen distribution during the
preservation were measured with the resuits shown in Table I (A) and (B).

1. When the relative humidity was maintained at 909, total nitrogen and diamino
nitrogen decreased independently of the light conditions, but amide nitrogen increased also
remarkably. Especially when the light was iﬁterrupted, the growth of the mould was
facilitated. .

2. When the relative humidity was maintained at 77.6%, the amounts of the decrease
of total nitrogen and diamino nitrogen were slight, furthermore the amount of the increase
of the amide nitrogen was slight also. The change of the nitrogen distribution in the
sample which was cut off from the light was less than in that which was exposed to the
light.
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Table 1 (A) Change of Nitrogen Distributibn of Dried Laver, Forphyra tenera, during Preservation
(% of Dry Matter)

P ti iod
W{Iﬁfk@ 0 2 4 6 . 10 B 13 s
Preservative Light In the In the brown!™ In the [Inthe brown| In the [Inthe brown| 1In the |In the brown| In the |In the brown| In the In the brown
conditions | condition| desiccator desiccator desiceator desiccator | desiccator desiccator desiccator desiccator desiccator desiccator desiccator desiccator
5 ondition = , 4 . T
N-forms Retative | 903 [r7.624) 0% 77.62%, 9095 [77.695) 9095 [17.695) 9095 [17.632| 9095 T1.6%, 909 77.695) 0% [77.6%| 909 77.694] 909 77.63%| 90% [77.6% 90% 77.6%
| l ' | | l | | ]
Total-N 5.859 | 5.676) 5.776| 5.733 5.806| 5.609 5.701| 5.702 5.811 5-643‘ 5.658| 5.665! 5.784 5-566l 5.629I 5.628| 5.705 5.527 5.621 5.516 5.704I 5.526% 5.614l 5.527‘ 5.701
. | | | 1
N undissolved in boiled HCI 0.251 | 0.328) 0.321| 0.338) 0.295| 0.337, 0.339 0.336; 0.290, 0.308| 0.320, 0.283, 0.304 0.316 0.325 0.327, 0.278! 0.327, 0.302 0.317, 0.303| 0.335 0.348 0.323\ 0.317]
; |
N dissolved in boiled HCI 5.551 | 5.348) 5.455| 5.395| 5.511| 5.272; 5.362 5.366 5.521| 5.335 5.338| 5.382. 5.480 5.250: 5.304' 5.301 5.427, 5.200] 5.319 5-199{ 5.401| 5.191] 5.266 5204|| 5.384)
! | 1
Amide-N 0.489 | 0.477) 0.471] 0.503; 0.456 0.456] 0.461| 0.537 0.493 0.469 0.482 0.563 0-481‘ 0.675; 0.537| 0.692 0.488| 0.688| 0.589 0.706 0.490 0.700, 0.590 0.703| 0.547]
| i
| | \
Humin-N 0.258 | 0.299, 0.307| 0.301( 0.380| 0.301} 0.309, 0.276 0.391! 0.345| 0.354 0.258 0.373 0.234' 0.327, 0.274 0.322 0.375! 0.353 0.3141 0.345 0.354 0.348) 0. 284‘ 0.340
. | B | 1
T o hacs 1111 | 0.940 1.038) 1.028) 1.083| 0.935| 0.957| 0.912 1.036, 0.912 0.925 0.876 1.028 0.891) 0.917, 0.868 0.998 0.893 0.914 0.862 0.987| © 321 0.89¢ 0.880 ©.970
ino nitrogn) . | ’, | ( ‘ |
I | | | 1 \ | !
Amino-N in form of bases 0.523 | 0.421] 0.498| 0.490| 0.493| 0.441] 0.480, 0.412 0.502 0.400! 0.465 0.423 0.498] 0.441] 0.483 0.423} 0.475, 0.430 0.462’ 0. 415} 0.501' 0.413 0.403 0. 417/ 0.483
in £ ‘ ' . j
Total-N in filtrate from bases l
(Monoamino nitrogen) 3.272 | 3.347, 3.328 3.248| 3.273 3.297, 3.350 3.375l 3.334 3.321 3.288, 3.396 3.298‘ 3.202' 3.251 3.277’ 3.320 3.061 3.172 3. 017{ 3. 300 3.088| 3.189, 3. 156k 3.227
| ' | \ |
Amino-N in filtrate from bases 2.837 | 2.923 2.905| 2.818| 2.851 2.845 2.911I 2.942 2.903 2.900‘, 2.857 2.996l 2.873‘ 2.755 2.834[ 2.854‘ 2.913 2.63¢4 2.755 2. 578[ 2. 893 2.651) 2.747) 2. 700! 2.802,
l
! | ! ! | | \ I l
Total 5.230 5.063‘ 5.144! 5.080] 5.192 4.'389| 5.077| 5.100l 5#254I 5.047‘ 5.049I 5.093| 5.180* 5.002I 5.032I 5-111i 5-128| 5.017' 5.028 4. 899‘ 5. 122 4. 963‘ 5.021 5.023| 5.084]
Table 1 (B) Change of Nitrogen Distribution of Dried Laver, Forphyra tenera, during Preservation
(2 of Nitrogen dissolved in boiled HCL)
Preservative period
(weeks) 0 2 4 L ] o 10 . 13 o 15_“
Preservative Light | In the [Inthebrown| In the |[In the brown| In the |In the brown| In the [In the brown  In the  |In the Brown In the [Inthe brown
conditjons | condition | desiccator desiccator | desiccator | desiccator desiccator | desiccator | desiccator | desiccator | desiccator | desiccator | desjccator | desiccator
[ttt T | I | [

N-forms Esrljitégfy 909 (77.69) 9095 17695 9025 [77.6%4| 9095 (71695 909 77-6%)| 909 T1.695| 909 T1.69) 9095 T71.69 0% T1.69 90% T1.6%)| 0% 177.6%| %09 ;77.6%
Total-N —-———-1——-—-——--—-————-—-————-—-————-——-—-——————--——-—-——-———--——.._.._._._..___
N undissolved in boiled HCl — .__’__..._________.._________._____._.._____._ﬁ______w____ R N R
N dissolved in boiled HCI _ —_(———__—__——-——————————————————————-————--—-.__—_—.__..____ _

|
| I
Amide=N 8.809 | 8.919 8.634 9.323 8.274 8.649 8. 597'10 .007 8.929l 8.791 9.029 10.460i 8.777l12.857|10.124 13.054 8.992‘13 230|11.073 13.579| 9.07213. 484|11 .20313. 508|10 .159
f | | | _— ! 1 ( i
‘ » | i | | | I | ! J | ] [
Humin-N 6.449 | 5.590 5.62'7I 5.579) 6.895 5.700 5. 762 5.143 7. 082 6. 466 6. 631| 4.793| 6. 806| 4.457 6. 165| 5.168 5. 933’ 7. 211’ 6. 630 6.032 6.387, 6.819I 6. 608‘ 5. 457‘ 6.315
|
= j J ‘ ! | f ’ l { |
Totagbl}a;inﬂolrﬁrggeigses 20.014 f17 576 19.025 19.054119..651 17735 17. 84716 995'18 764 17 09417 328 16. 276|18 759|16 971|17.288 16.37418.389{17 17317. 183 16. 580|18.274 15. 815|16 -97616. 910{18.018
IR | l o |
' l | ! ! } ! l l
Amino-N in form of bases 9.421 ( 7. 872 9. 129' 9.101] 8.945 8. 364l 8. 951 7. 677' 9. 092 7. 497 8.711 7.859: 9.087; 8 [ 9. 106| 7.979, 8.752 8. 2694 8. 685 7.982 9.276 7. 956I 7. 652 7. 936{ 8.971
— — | — — T
Total N in filtrate from bases | g o4y gy, 58461 00860 20359.39062.537 62. 47662 89660. 38762 24961.55763.09960. 18260.99261.29361.81861.17558.86559. 82558 03061.099 59.487 60..558 60.645 59.933
(Monoamino nitrogen) ‘ [ | 1 ' l [ ‘ [ | | | | | |
‘ | | l i | | | i | | | l l I [
Amino-N in filtrate from bases 51.107 54.65553.25352.23351. 73253 964 54 28954. 826|52 581}54 358|53 .52155. 667|52 .42752.476 53. 431|53 .83353. 676|50 653]51 .79549. 586'53 564'51 .06952.16551. 883‘52 .043
| | ! l , -
| | | ] | }

Total

94.217

| | |
94 67094 298 94 161194 21194 63294 68495 042|95 18394 60194 58594. 63094 525‘95 27694 87106 41594.49096.480
|

| | |

l !
4. 52994 229'94 834'95 607|95 34706 52194 427]
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EERSNEL L T 29 2 ) (Porphyra tenera) WA EME UTEDE \ vz,
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Table 1 REDOKBIER LR UL OT, ThEEFRT 5 LFig. 1 OML TH 3,
PLER o TEROBERX I LRI ICEIL 70 i
T35, MR IOTHFLUEEROHZ LN ) Mdlnnmi:w Nilzogen
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X3 3L RBEROLE 20% L VXA LT
15.8% & hofkeds, Ty ==THEHKIX8.8% LD
18.5%CMLTe, MULT=E /7T 3 /BRROED
Bz 2 bdTHENT, ATHRESECYT 3ILTHL
DT LIFLAERBEDBE N,
KRICTHEBE DRI THET > r— 7 — HICEE
UTH R 72 © b 28R W ISR O
WA RIIRT L AT, WIRESRICH T 3 HESs
FEOLIZ9 X V16.226 1B UTe, CAUIE 435 = s s T
Biey e asFE Ulkefcd T, HIEERES—IF21Y Preservative period (Weeks)
R U7, DRIRIZE A EBAEP TS D, M Fig, 1 Change of Nitrogen Distribution
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oo : Preserved in the desiccator. with relative humidity of 902
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1. HHBESAFICE D BREEEICS 3 L 21k, XHROKHOUTICH bF, 2LEFIMLF
REICHRS U, HEBEESE LCROUTT v = TREESE LOEMT 3. & sty
b DRI COREEESEL LD B,

2. HHBESAICH I3 TLEECH 2 L &b, 2EEVUICHIEBEEIL 2 b TR 2 ICK
HUT, Tve=TREESIIEMNT 35, HAEHTFL 0k, MROBHE>Fbokdz
DWOENENTD 3,

L EDERR TREFRMEOEILE HNL LT, WO b EESAIICEH T 5 T8 EDL Ec i
Ub, &bICHMORMRE L TITORDTH B, FEOTLE XD 7 J DEFHELELE LD
RT3 CRERERETHAERH N I VWL LIZWI 2T A,

4 H -

B2V (TH 7Y Y) eAEENLLTT.6% (R 3 REEFTHBEYRT) OREG
K NEXBOET Y -5 ~FIRREL, B OBRVROB(ILEER Uik, TORR
1. HANEEFBICH 3L 21, MROBHROMMCH LT, 2EH, HERBERZE LIRS
UC, 7Y e=TREENE LI BM Uk, L CHLEHFRb ORI » CORETESEL LD B,
2. HABENIT.6ZICHBL 2R, WONLLOBARERD L HEOTT ve=TRERORNE
b Ahote, MUTHEEHIZZE O, LROJHE 50740 X YEEVRBOZRIILZ IO,

KPR T3 L BT ) K EIRE A AR & IR L 1 b0 e S R I [, P
R — A O IR X1 L E F 1577 3N e gy A I R B B R R T 3 ,

5. X LN
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