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EYRN, B AR AN N, REAN SR B ARANE, HERE, FER. K%
2% HER FER WER ZER. AERENWRETEA RN EEH .

EEEE WET BHEERSENFTERM,ERIE 5 TE 10,110

REEBTAER FILCER HER AR ETALR, S BENAAEENE
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5 1962 FEHSHPREERCBNETEML(%, 5 TE)

4 g13 8% 4 B 27 g 5H12H 54258

£ #* A

oW B E W B e W R | | B

A & B (Gl 1.25 | 1,55 | 0.990 | 0.792 | 1.05 | 0.754 | 0.864 | 0.439
XITZEB (Asp) 1.24 | 1.21 | 1.09 | 0.926 | 0.818 | 0.774 | 0.652 | 0.421
B & B (Al) 0.603 | 0.686 | 0.577 | 0.511 | 0.423 | 0.457 | 0.429 | 0.301
B R B (Lys) 0.377 | 0.487 | 0.377 | 0.316 | 0.323 | 0.285 | 0.252 | 0.208
# & B (Ser) 0.136 | 0.204 { 0.158 | 0.103 | 0.100 | 0.098 | 0.097 | 6,07%
' & B (Gly) 0.835 | 0.810 | 0.695 | 0.623 | 0.500 | 0.556 | 0.407 | 0.273
% & B (Thr) 0.450 | 0.505 | 0.345 | 0.249 | 0.218 | 0.243 | 0.232 | 0.153
B & B® (Ty) 0.178 | 0.221 | — — | 0.09 | 0.070 | — |o0.019
H &/ B (va) 0.440 | 0.523 | 0.388 | 0.365 | 0.309 | 0.327 | 0.289 | 0,185
B R B (Lew) 0.418 | 0.456 | 0.337 | 0.409 | 0.273 | 0.285 | 0.329 | 0.213
REE®B ) 0.395 | 0.527 | 0.388 | 0.334 | 0.314 | 0.332 | 0.216 | 0.176
K7 HB (Phe) : 0.236 0.270 | 0.337 | 0.214 | 0.218 | 0.187 | 0.193 | 0.157
& B (Pro) - — | 0.328 | 0.356 | 0.250 | 0.367 | 0.250 | 0.189
W R NH-N CREEMEM) | 0.780 | 0.875 | 0.680 | 0,584 | 0.541 | 0.524 | 0.468 | 0.311
6 A8 E 6 A22 R 7A5H 7RA2LE

3 # B ——

BoW |- R W BT B OW | e | W e

A # B (Gl 1.52 | 0.650 | 2.23 | 1.26 | 2.93 | 1.27 | 1.39 | 1.86
RITEEH®  (Asp) 1.03 | 0.800 | 1.84 | 1.01 | 2.64 | 1.34 | 2.97 | 2.30
W A B (M) 0.291 | 0.260 | 0.428 | 0.269 | 0.364 | 0.233 | 0.328 | 0.296
BOoE B Ly 0.193 | 0.233 | 0.261 | 0.167 | 0.261 | 0.178 | 0.242 | 0.152
% & B (Ser) 0.069 | 0.062 | 0.106 | 0.017 | 0.104 | — | 0.067 | 0.017
H & B (Gl 0.340 | 0.260 | 0.346 | 0.252 | 0.333 | 0.301 | 0.285 | 0.232
K & B (Tho) 0.180 | 0.132 | 0.214 | 0.103 | 0.201 | 0.119 | 0.173 | 0.083 "

B oA B (Ty) — 0035 | — — — |07 | — -
& oH B (vaD 0.232 | 0.172 [ 0.281 | 0.158 | 0.265 | 0.148 | 0.247 | 0.144
% A B (L 0.238 | 0.194 | 0.286 | 0.158 | 0.236 | 0.114 | 0.235 | 0.13L
FREH (leu) 0.183 | 0.132 | 0.199 | 0.098 | 0.196 | 0.114 | 0.196 | 0.10F

XA A B (Phe) 0.124 | 0.194 | 0.123 | 0.257 | 0.189 | 0.038 | 0.141 | —
B & B (Pro) 0.155 | 0.174 | 0.156 | 0.188 | 0.145 | 0.189 | 0.144 | 0.118
HHEE NH.-N CREEMER) | 0.485 | 0.356 | 0.717 | 0.418 | 0.832 | 0.433 | 0.690 | 0.577

B, AR HEBRRIIAEHBM 6 ARRENE 2—3%, XEEHEE & LBTNAR
BRAURNLEBRIEFIREN. REARSBTOEE CHETRORKLEEE.

KE 10,11 FE 12,13 WEREREN R, REARE4+ B.7 ANLES, s A6
AMBIIRE. MMREERSES, AEBRNEIREBSEE 4.5 AR BRES.E
EL 7 BRI SEER, ARTEOSMEERNSEE4. S ADNEREE, B
Ih, BE BT EN A NHAN B9S2 ESE 5 R EE NS LIRS o

R TR S AR RIE T B BT R B IS AR DS B (51T KT B e
AR B TRED ST KBRS W7 7K 7RI T 5 B 1 JR T 18 25 B & B R
BRI EEENE TR KR S ERTIZEBRAE, 55N 0.42%, BE
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ALl4%o JEELBRINNENREES S o M BFFTT 4—6 AR KEYFHi
REBRNOARSENEL, MERHERES . BERHR 4+ A 0.32% SREE AN
RA0.16% 0 RATNENOEER S EMLMETRR, m%G—"5 4 Ji0022% SR®
E7 AK0.017%0 FHAR™ NEHAKBRYH NS ERIERA: HER.99% 5
HHR3.10% , BEHR0.64% o RATRNHBER (IR USARR) A 0.48%

FLRFHELER L EEERMBEERSELHER NH-N, l—Jﬂi‘H‘@ﬁgﬂ_(i%
3) K92 L ARELES, 0 12,13 BIUR, N5 R NH-N fas a2 —5m, 0 5 Ahg
Z6 A LATH, 6 AREX ETte %4 NHAN R NE-N Qb i R, _
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T AT K PP IR R, TR & R £ RFTR B E T, T2l 6 A aUBII AR R RN
%ﬁ%ﬁé(b@ 8.9)0 _

IR NH-N/ & N T NH-N/E N E/R (U 14.15), WERE B
E i, P ERER R o BT 5B MR NHAN/EN SEESE
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5. AR EEERSEN YA
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AR BEE LRI AR o
=6 19625 A 25 OBH S5 E—-"AEATAIESEBRSBNI M (%, TE)

=2 s “Us _»
£ & B : NN
. Eop g ol R EA E R | R

% # B (Gl 0.864 | 0.624 | 0.658 | 0.568 | 0.657 | 0.439 | 0.238 | 0.803 | 0.872 | 0.925
RI4EE  (Asp) 0.652 | 0.515 | 0.628 | 0.614 | 0.702 | 0.421 | 0.271 | 0.559 | 0.920 | 1.08
® & B (Ala) 0.429 | 0.417 | 0.441 | 0.473 | 0.470 | 0.301 | 0.259 | 0.412 | 0.518 | 0.639
#oE B Oy 0.252 | 0.307 | 0.211 | 0.408 | 0.270 | 0.208 | 0.242 | 0.151 | 0.615 | 0.333
% B (Ser) 0.097 | 0.107 | 0.062 | 0.143 | 0.082 |. i

# & ®m (Gl 0.407 | 0.337 | 0.353 | 0.390 | 0.385 | 0.273 | 0.623 | 0.748 | 0.982 | 1.19
% & B (Tho) 0.232 | 0.208 | 0.198 | 0.255 | 0.240 | 0.153 | 0.181 | 0.240 | 0.353 | 0.470
B A B (Tyo) 0.019 0.228 | 0.193
# H B (VaD 0.289 | 0.354 | 0.309 |.0.444 | 0.335 | 0.185 | 0.242 | 0.341 | 0.442 | 0.582
B A B (L) 0.329 | 0.341 | 0.339 | 0.533 | 0.367 | 0.213 | 0.258 | 0.328 |-0.553 | 0.594
Fe%% H B (en) 1 0.216 | 0.282 | 0.235 | 0.362 | 0.278 | 0.176 | 0.160 | 0.231 | 0.435 | 0.442
KR EM (Phe) 0.193 | 0.160 | 0.142 | 0.161 { 0.173 | 0.157 | 0.062 | 0.042 | 0.242 | 0.165
W O& B (Pro) 0.306 | 0.242 | 0.285 | 0.294 | 0.299 ‘
WM NH-N CR#E | 0.529 | 0.495 | 0.481 | 0.591 | 0.533 | 0.321 | 0.354 | 0.506 | 0.800 | 0.852

FA%E)

MR AN 0.86 | 0.98 |0.98 |1.15 {1.07 |0.75 [0.78 |1.17 [1.70 | 1.67

111 I SN 7
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{E#EIT TS ' ,

1L WET 19628811963 4E P fH AFhrh & BEET 28k, 1962 F£F M EHRZE 4
ASEBE,15%4%4; 6 AR, 08% £4; 7 AXAEE 1.4%,1963 FEFHREMES 2.3 A
&, 52.8—3%, HIGTH, 6 AUUBHE 1.3% 5. Lkt 1962 F4 AR, X 5|
FEFEMXEKTHERETEE S Ro o

2. I MAEB AT S ZEN SR, 1962 SEEE BH>hig> 2, shEkf
B, B> BEAEAR 6 ALUG, AR SREER L. 1963 EMEEERES A
FmIE_t%B>%%B,%ZI§_E7EL%%>EP%%BO

3. AR R E MM 1962 S A N B S i E 4 Fh: AREBRIIE

HEVWER. HER; 268 EBRTREEBREE 3/ 28R . RLE8B NER.
MER AR 2858 . HEB . RER . S5R. 2E8R . FRER ERER P EE +
HERE

A AR EERENET 1962 FHRMNFEEEAR. S8 ER. R8BS EN
FET L. WERARSETBEREEL, TERETAEBRMKRN ILE R "hiX
PR R A 4 A0 0.2%. 0.4% HE 7 A9 2.4%.1.4%; “i—" W43 4 H
B90.5% 0.2% Tt 7 Al 2.4% . 2.1%. EEEEBTHIEEARLk. REERE
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ZF EEERSERRLER B, TR, M 6 AREE 2—3%.
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6. EMEREERITEZMER NH-N, B ER rﬁﬁab&?’“,m 5E NHz NEJ.
BHEE—BCHEE NE-N R NH-N M RER &S

7. WBTBLE R, BT S B T ES MRS AR LR, EANA LR
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SEASONAL VARIATIONS IN THE CONTENTS OF VARIOUS
STATES OF AMINO ACIDS IN LAMINARIA
JAPONICA ARESCH.* |

Chi Ming-hou, Pu Shuzhu, Cao Wenda and Zhang Jinzhi

(Institute of Oceanology, Academia Sinica)

ABSTRACT

Seasonal variations in the N contents in two breeds of Laminaria japonica Aresch.,
the common cultivated breed and the Haiging No. 1*¥ collected in 1962 and 1963
were studied, and the results were discussed in connection with the hydrochemical
factors.

Total N contents in both breeds in 1963 were high in April, reaching 1.5%, and
" low in July, decreasing to 0.8%, and in 1963, high in February to March, ammount-
ing to 2.8—3%, decreasing to 1.2—1.4% after June. The higher values were obvious-
ly due to the richer contents of nitrogen salts in cultivating region in 1963 than in
1962. (Fig. 2—5)

The results relating to the distribution of N contents in different parts of blades
of the two breeds were as follows: In 1962 the N content was highest in the upper
part, lower in the middle, and lowest in the basal part of the blade. In the ecentral
portion of the basal part, the N content in the marginal portion was higher than that in
the central portion, and after June, the N content in the basal part gradually ap-
proached that in the upper part. In 1963 the results were somewhat different, even
in the end of August the N content in the upper part was still higher than that .
in the basal part, and that in the marginal portion was higher than that in the

B

*  Qontribution No. 3864 from the Institute of Oceanology, Academia Sinica.
~ ** Haiging No. 1 is a new breed of TLaminaria japonica Aresch. cultivated by T. C. Fang
et @l in this institute, having longer and broader blade with a longer stipe and being heavier
in weight than the original L. japonica.
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contral portion. (Table 1)
The free, combined and total amino acids in the two breeds cultivated in 1962
have been qualitatively determined by paper chromatography,. four amino aeids in-

cluding Glu, Asp, Ala, and Pro in the free state, and thirteen ones including Glu,
Asp, Ser, Thr, Gly, Pro, Ala, Tyr, Val, Leu, Ileu, Phe, and Lys + His both in the com-
bined amino acids and in the total amino acids being found.

Seasonal variations in the contents of the free, combined and total amino acids
found were quantitatively determined by paper chromatography.

The contents of Glu and Asp in the free state fluctuated considerably, in com-
mon breed from 0.2% and 0.4% in April inecreasing to 2.4% and 1.4% in July,
and in Haiging No. 1 from 0.5% and 0.2% in April to 24% and 2.1% in July,
respectively. (Table 3 and Fig. 8, 9)

The contents of most of the amino acids in the combined state were relatively
high in April—May, but the fluctuation was not conspicuous. (Table 4)

Glu, Asp, Gly, Phe were the main components in the total amino acids, their
contents being comparatively high in spring. Among them Glu and Asp fluctuated
very considerably, mainly depending upon the fluctuation of their contents in the
free state. (Table 5 and Fig. 10, 11)

By comparing the contents of Glu, Asp, Ala and Gly more abundant in the total
amino aeids in different parts of the two breeds, in most cases, their contents were
highest in the upper part, lower in the middle, and lowest in the basal part. (Table
6)

On comparing the total N content with the total NH.-N, calculated from the
content of various states of amino acids, it has been shown that the tendency of
fluctuation of the total N was in agreement with that of the total NH,-N, while
the variation of the combined NH,-N was in contradiction to that of the free NH.-N.
(Fig. 12, 13)

The results showed that there are practically no essential differences in the total N
content, the sort of amino acids and the trend of variation in the content of amino
acids of the two breeds of Laminaria japonica.



