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Fig. 1 Sampling stations in the Yellow Sea and the East China Sea in spring 2017 (a) and in the Jiaozhou Bay nearby waters in spring
2018 (b)

J& R 2 pmol/L, 78 337 1 7K iR B S B s S5 R i A7
N 43 HIAE 0 h A1 2 h B3 mL 2 W4 T A 9 He fm
H1, A 200 L CAPS 28 i i (3-30 B - 1-T R 1R
pH 10.3), J1%¢ 61X (HITACHI, F-4500) I & H:5¢ 65
BE o FHZE U 20 min (¥ KAVE 25 o %2 bR
B 20k SN R 38 S B AR . B IR Y
OB e AN R A 4393 R 365 nm il 455 nm(MUF ),
380 nm Fl 440 nm(AMC). TEAHLN EFHIMEHI T, IEY
B 53 5 BT /NG5 S AL RN & (6 3 1A, S 2o
SE D 0 I BEGBRBE , ARG 98 G B S IR W
1] B4 v T, B B A X JEG 4 1 K fie R, B
S P, B A pmol/ (L-h).

il PN 2 v=(F-F,) /(1xk) o S, v i
IK A S Y R, B pmol/(L-hys FOM KR 2 h )
B IGHRIE s F, oA 0 h B (828 658 B2 5 & A SR R B8 A
HEDS ) BT (98 G B 5 ¢ S SN I ], B2 A he
23 Chla EEREFHMNE

Chl a & & 19 & K ] Parsons 2507 By 5 J7
2o FH 90% B P i 5 W AT I 25 M 24 h J5 , F-4500 2¢
FEAI 5 58 B o il 2 £k (NOL-N), S il i £k (NO, -
N), B R £k (PO, -P) [ 43 #7 J7 5 2 I Grasshoff 45:02;
Z A (NHL-N) 52 J5 75 2 i Holmes %52, 2R 42 A 2l
[&] B 1k 2% 43 71 (QuA Atro, Seal Analytical ) 73 A, 7ERT
IR KRE J5 57 B A

Chl a FUE 77 35 008 R U T A it vk 19 2 22 4548
Gy ) B R T] R A S U R I R o
LI SHIKAER R 25
24 HHELIE

A i ) R R S A T I 3 Uk, BOT-Y(E,
R 43 B 4% 14 Origin 8, ODV 4 Fl IBM SPSS Statistics

22.0 b BRECHE AR IR o Ko 45 3L ) 09 3 1k 25 7ok
FH ¢ K 3 A, LA X ) B A 95%.

3 4IRS0

3.1 REBKEINEEEEXKEDT
3.1 2017 “FEFHE ., K

2017 FFEF R | AR IR 2 M KR B AR A
H It 1w 1 2 9 T v, KV T BT A2 T A B
AR RERAR . AR AR B A2 R L R R Y SR K R e
WL Fh B R (B 2), R )ZTEK AP FILIP 3% P
i E X 5 A e C Wi, BRI AL U R =M 2 ]
Y e, H &% K{E (AP: 38 530 pmol/(L-h), LIP:
23 473 pmol/(L-h)) # i B AE C2 % {7 (33.75°N,
122.15°E), Jig P LA C2 3 57 Ay i o (15 1] DU ] 3 3 o
fi%. CEL {&M: S 7 Ry 75k i+ 1Y C1(413 pmol/(L-h)).
C3(456 pmol/(L-h)) ¥ {7, AGLU i 74 125 {8 [X. .43 4 75
TR WS BRI C1(558 pmol/(L-h)). C3(494 pmol/(L-h))
VA, LA S VT 1 A1 ik 38 1 P4(457 pmol/(L-h)) ¥
fii. AMP, CHI, BGAL, XYL ¥J75 KT 11 DL 4 By #h
MEAFTE R (B X (] 2),

BRI 8 TR MV SR HESBUT th R B/ IMK
WA AP(5 891 pmol/(L-h)), LIP(4 760 pmol/(L-h)).
AMP(2 241 pmol/(L-h)), CHI(235 pmol/(L-h)), AGLU
(155 pmol/(L-h)). BGAL(155 pmol/(L-h)). CEL
(136 pmol/(L-h)), XYL(71 pmol/(L-h))(5 1), H
AGLU 1 BGAL [ PE 3 A — 3 .

3.2 2018 AR TN v B T v

2018 4F 75 2= i N V5 R 0 7 ol 22 T /K R 3 e T
1) E 7 B W N . AP FE 8 Fh M A Al T 1 P B
(1865 pmol/(L-h)), LIP 5 XYL ¥4 4 21 0 I 5 5



MHEdy 4245

125°  130°E_

25 120°  125°  130°E

sy

‘- pr 32

36°

< &
o ) ’
31 Tlhs w i K=
| If 5
S It |
\ 26
26° gy, e | PO . e 1
120°__125° _130°E 0 000 120°_ 125° 130°E 000 120125 130°E o
[, ol [
30000 7 V1 20000 v ks
- 5 T 15000 ' 2500 5
20000 £ i g | £
. = oo | 2000§
~ §10000 11500
g “ Hso00 E R 08
__,__lﬁ"#iﬁ_lo - Jikg 1000
o 120°_ _125° _ 130°E
130° E : 0°__ _125° _ 130°E ..
[§39 - ' 250 -
> =
Aﬁaoo =
’ =]
o I} 150 g
100 5
&

120° _125° _ 130°E

[ 2 2017 4EFFH | RIFRIZHEAREE K 8 PSS 1K 20 A0

Fig. 2 The distributions of temperature, salinity and eight extracellular enzyme activities in the surface waters of the Yellow Sea and the

East China Sea during spring 2017

R1 07TFEEFHE, FBREBKEE. BEMRIBEENTLEERFHE
Table 1 Variation and average of temperatures, salinities and eight extracellular enzyme activities in the Yellow Sea and the East

China Sea during spring 2017

i . it 1% 1 /pmol L +h !
i/ C N

b

AP LIP AMP CHI AGLU BGAL CEL XYL

AR 6.91~2447  25.81~34.94 1313~38 530 424~23473  850~3355 29~547 9~558 2~290 10~456 14~185

FHIE 14.00 32.59 589148 186 4760£5268  2241+729  235+131 155+184 155497 136113
T TR R HE 22 .

71450

Fm A, CHI W& 20 A B3 g i BRI TIT /%, AMP BGAL I 1 d5% 5 {8 (423 pmol/(L-h)) 5547 R #3 (& 3),

T M3 A K BOCH B db ) B B W = . LIP. AMP Al G2 P Y 3 VS 4/ NV 1 S Y (B S IBE £h K
CEL #4758 Ji MM ¥85 V5 11 b A5 5 {8 (LIP: 4 442 pmol/(L-h);  F/IMEYK H: AP(1 865 pmol/(L-h)). LIP(1 821 pmol/(L-h)).
AMP: 2 050 pmol/(L-h); CEL: 310 pmol/(L-h)),  AMP(1 499 pmol/(L-h))., XYL(397 pmol/(L-h)).
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Fig. 3 The distributions of temperature, salinity and eight extracellular enzyme activities in the surface waters of the Jiaozhou Bay nearby

waters during spring 2018

AGLU(186 pmol/(L-h)). BGAL(133 pmol/(L-h)).
CHI( 109 pmol/(L-h)), CEL(106 pmol/(L-h)) (% 2), H:
' CHI F1 CEL Y35 PR A —2,

JH SPSS 22 XJ [ 6 M- YA HEAT ¢ k. BV 0Y
AP R LIP - Y57l 3 P 359 5l 38 55 1 25 Vi A0 0 945 B 3
338 (p<0.05); BGAL ., XYL 34 i 1% M hy 45 1 Wb &
22 WBEESRMEMLEEHREEKRE, HEMMIMETENELETEREYE

Table 2 Variation and average of temperatures, salinities and eight extracellular enzyme activities in the Jiaozhou Bay nearby waters

during spring 2018
it M /pmol L h !
TR/ C Ehp
AP LIP AMP XYL AGLU BGAL CHI CEL
AMLIER 9.41~11.29 31.92~32.33 0~4 621 473~4 442 792~2050 14~1142 18~346 12~423 0~366 0~386
FHE 10.55 32.15

1.865+1 332 1821+1 124 1499+417 397+304 186112 133+116  109+126 106156

TE: HFIRbRE 2 o
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Yellow Sea and the East China Sea in spring 2017 and in
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MR R Chla 28], AP 367 5 0 R £h vk 1 22 1],
AMP [ PE S & A . EIREY . WKL . RA M ICHLA
(NH;-N, NO;-N, NO,-N Z fl ) i & Z [a] iz H{ SPSS
22 YE B2 IR (Pearson) AH MR 43 HT . ¥ AR R 2
JK AP 5 LIP 1% % (7=0.883, p<0.01), AP 5 CEL i
£ (r=0.314, p<0.05), CHI 5 BGAL 7 ¥ (r=0.606,
p<0.01), CEL 5 AGLU {f 7 (+=0.862, p<0.01) Z [A] f7
TEIE A X% B 5 BGAL(r=0.412, p<0.01).
CHI(7=0.326, p<0.05) {fi Pk £ IE M &, 5 LIP 3G M &2 1
FHE (r=-0.360, p<0.05)(F 3, 3 4); AP I 1k 585 R
Eh v BE 5L T AH 5 (7,=0.311, p<0.05), AMP & 7 5 T HL
RER VR B 2 [A] TG b 25 A 56k (p>0.05).

Ji2 M VA B 3T Vg S0 K AP 5 XYL T M 2 E A
K (r=0.817, p<0.01), LAY M =2 8] TG i 3 #H G PE
(p>0.05); LIP i P 5 £k & & £ M OC (r=-0.851,
p<0.01)(F£ 4),

4 it

AP R (PRI AR | T Sh )RR R AR, BIETE S

R3I 017FEEFFHE. FiBW 2018 FHE KM IS ML EE 8 MAINEEFEZ B AHEXED T

Table 3 Correlation analysis between eight extracellular enzyme activities of the Yellow Sea and the East China Sea during spring 2017

and the Jiaozhou Bay nearby waters during spring 2018

AP LIP AMP CHI AGLU BGAL CEL XYL
B R AP 1
LIP 0.883%* 1
AMP —0.110 —0.115 1
CHI —0.191 —0.045 0.001 1
AGLU 0.292 0.199 0.165 0.165 1
BGAL —0.280 —0.250 0.112 0.606%* 0.195 1
CEL 0.314% 0.190 0.152 0.157 0.862%* 0.180 1
XYL —0.161 -0.018 0.236 0.289 0.024 0.270 -0.033 1
JBEIH TS BRI T AP 1
LIP 0.369 1
AMP —0.441 0.313 1
CHI —0.306 —0.418 —0.207 1
AGLU —0.606 0.093 0.546 0.322 1
BGAL —0.122 —0.396 0.043 0.461 0.271 1
CEL 0.116 0.611 0.394 —0.528 0.049 —0.344 1
XYL 0.817+* 0.314 -0.208 —0.429 —0.524 0.028 0.241 1

T ** KR p<0.01; *FRp<0.05,
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Table 4 Relationship between temperature, salinity, Chl a and eight extracellular enzyme activities

R JSEPH VS T 35
s
TRLEE i Chla L i
AP —0.283 —0.069 -0.165 0.511 —0.488
LIP —0.360% —0.214 —0.135 0.146 —0.851%*
AMP -0.204 0.103 0.032 -0.561 —0.042
CHI 0.326% -0.193 -0.018 0.063 0.500
AGLU 0.136 0.070 -0.038 -0.203 —0.014
BGAL 0.412%* 0.011 -0.033 -0315 0.376
CEL 0.159 0.072 -0.012 —0.476 —0.598
XYL -0.291 —0.106 0.082 0.180 —0.477

e K Rp<0.01; *3K/Rp<0.05.
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Abstract: The extracellular enzyme activity of seawater can indicate the distribution characteristics of organic and

the nutritional status of microorganisms. Activities of eight extracellular enzymes, including alkaline phosphatase,

lipase, leucine aminopeptidase, chitinase, cellulose, xylosidase, a-D-glucosidase and f-D-galactosidase, were meas-

ured in the surface seawaters collected from 44 stations of the Yellow Sea and the East China Sea from March 25 to

April 15,2017 and from 10 stations of the Jiaozhou Bay nearby waters from April 28 to 29, 2018. In the spring of
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2017, the high-value areas of alkaline phosphatase and lipase appeared in the northern coast of Jiangsu and the
middle of the Yellow Sea, alkaline phosphatase activity and phosphate concentration were positively correlated.
High activity areas of the other six enzymes (leucine aminopeptidase, chitinase, cellulose, xylosidase, a-D-glucosi-
dase and -D-galactosidase) appeared in the open sea outside the east of the Changjiang River Estuary. The aver-
age activities of f-D-galactosidase and xylosidase were significantly higher in the East China Sea than in the Yel-
low Sea. The decreasing order of average enzyme activities of the eight enzymes was as follows: alkaline phosphata-
se, lipase, leucine aminopeptidase, chitinase, a-D-glucosidase, f-D-galactosidase, cellulose, xylosidase, the values
of a-D-glucosidase and S-D-galactosidase are proximate. The activities of alkaline phosphates, lipase and xylosi-
dase in the Jiaozhou Bay nearby waters in spring 2018 decreased from nearshore to far shore. The decreasing order
of the average enzyme activity of the eight enzymes was as follows: alkaline phosphatase, lipase, leucine
aminopeptidase, xylosidase, a-D-glucosidase, f-D-galactosidase, cellulose, chitinase, the values of cellulose and
chitinase are proximate. The alkaline phosphatase and lipase activities in the Yellow Sea were significantly higher
than those in the East China Sea and Jiaozhou Bay. The average enzymatic activities of polysaccharide hydrolases
(chitinase, cellulose, a-D-glucosidase, f-D-galactosidase and xylosidase) were the lowest in the Yellow Sea com-
pared with those in the East China Sea and Jiaozhou Bay nearby waters. Our results are beneficial to understand the
degradation of organic carbon by plankton and heterotrophic bacteria and the distribution of marine organic carbon

in the coastal water of China.
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