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W BERLBIX AR BRI X, MR AR TS YLK ) KR DAAs WRBE L AMRRAE B HLZS (R AR AL BEAT T RS AR S, I A
Mot RS [0 B LA s, 45 50 0 Z Rk AR DAAs B9 3 36 BBl 0.27—3.95 pmol/L, E3{H 79 (1.38+1.17)
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Spatial distribution of dissloved amino acids in Lake Taihu, China
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Abstract: Amino acids (AAs) are important bio-available components of organic matter (OM) and are the major forms of
organic nitrogen ( ON) in aquatic ecosystem. They also represent significant fractions of OM in recent coastal marine
sediments, water column particles and dissolved organic matters. They are typically labile composed relative to bulk OM and
ON, and account for a considerable portion of the particulate OC and ON recycled in both water column and sediments, and
therefore are an important nutrient form. Owing to the different AAs monomers have different biogeochemical stability, AAs
are often used as an indicator of organic matter sources and as an index of OM degradation potential. Changes in amino acid
composition exhibit consistent trends and demonstrate the degradation of cellular organic matter as it sinks through water
column and is incorporated into sediments. Due to the labile character of AAs, the percentage of OC and N represented by
amino acid (AA-C/0C% and AA-N/ON% ) and the percentage of total amino acids have proven to be useful degradation
indicators. They are sensitive at different stages of OM alteration and appear uncompromised by source variation. Dissolved
amino acids (DAAs) characteristics were investigated in water of Lake Taihu, a large, shallow and eutrophic freshwater
lake in China. The northern lake is characterized by phytoplankton dominance, high water turbidity, and severe Microcystis
spp- algal blooms. In contrast, eastern lake is characterized by submersed vegetation, clear water, and diverse communities

of fishes and invertebrates. The main upstream land use types of south Taihu were classified by the mountain forests and
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farmland. DAAs concentrations in Taihu ranged from 0.27 to 3.95 pmol/L, with a mean value of 1.38 pwmol/L. The large
regional differences in concentrations and yields of DAAs suggested that DOM produced in situ is an important source of bio-
reactive of organic matter in waters of Taihu. The spatial distributions of DAAs concentrations in Taihu were less variable
than those previously reported from other aquatic environments. DAAs concentrations of north Taihu were significantly higher
than south lake and east lake, with mean values of (2.59+0.71) pmol/L in north Taihu, (0.48+0. 14) pmol/L in south
Taihu, and (0.48+0.16) pmol/L in east Taihu, respectively ( P<0.001). Based on the relationship between amino acid
yields and percent labile DOC, (17.65£17.84) % of fresh DOC in north lake is labile, which is higher than in south lake
or east lake. The results showed internal sources mainly from the decomposing of phytoplankton should be the main source of
DAAs in Taihu, and DAAs was important fraction of DOM. DAAs compositions were dominated by Phenylalanine ( PHE)
and lysine (LYS) in north lake, while only LYS in south and east lake. Compositions and concentrations of DAAs can be
possible used as an indicator, which could provide useful information about the nutritional status and bio-available DOM in
Lake Taihu. But because of high spatial heterogeneity in Taihu, we need to establish DAAs-liable DOC linear model for

Lake Taihu, by the means of the algal-dominated and macrophyte-dominated DOM degradation experiments.

Key Words: Lake Taihu; DOM;DAAs;source of DOM
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SR AW Z2 0T K R, B SR A5 ] 99 A A5 2R | BT 2 0 19 W Sk A L) I AR P P 5 v B 119 45 i) S5 o 1 el 1
IR FAE BT A SRR RS AR o B 2% , 7E 8 0 X A5 A 2538 A g S e Hh R AR A A ML B f R 3, 5T 1, AR SC
Ao A D AT AR D) DX A e e S SR MR B2 AL R 1) 22 TR AR A, % 42 o) o ek RN ZH 2 [ 43 A3 1 R 20 LA ie  #R %
FIHI DAAs 45 FRAEXT ELAT w8 A2 0 M AL R4 T 78 5 B ek R ATE 11 ]

1 #MB5HE
1.1 FERCREE

2010 4F 8 A Gy7E R WIBEE 21 MEEARAERIZARBEKT 50 em %), Hirf 1—9 5 5 47 T 380 X JL AW, 10—16 5 & fir
TR AT AT LT 28 38 DA L X Aol F b oy =2 W 7K 52 75 YRR BE ARG ) |, 17—21 5 507 F R RS X AR KW (B 1)
KRR RS % 5 2L 0.7 wm 1Y GE/F JERE LTI, i ED S DOM #5770 5 W f v A ALk ( DOC) (I g PE A HLA
(DON) J DAAs,,

1.2 b

DAAs FOINAE « LR B9 43 M i ISR L SRR I 5 T AR AR b R B 1 s #8590 A 9F 52 T W9 5 3 58 [ R
SR AT,

1 mLKFEE TLEERT A 5 mL 6 mol/L AYEEER S, 7E 110 °C /K% 24 h, B 1 mL /Kf& 5 AOFE S 7E 25 TR 4%
TR ET , EEMBAKEERE E T 2 K, H 1 mL BAKEM EDR S URFET . KR S 3E IR 2 4828 — X (OPA)
RiAAGJE AT HPLC (3500, SRR M ARAE R F Sigma 23 B 2L 7= 1 AAs-18 S REMRIRBRIA W, N 7 18 Fh e kiR, 7352 . K&
MR (ASP) 2 %R (SER) (%R (TRP) %R (GLU) \H /R (GLY) 4122 (HIS) K52 M (ARG) Jh &2 (THR) \ N &2
(ALA) JHEMR (PRO) AR (CYS) \BEEMR (TYR) MER (VAL) R (MET) &R (LYS) . F &R (ILE) EE R
(LEU) ZERERR (PHE) , (i8N Agilent 1200, (4344 Agilent Eclipse XDB-C18 (5 wm,4.6 mmx 150 mm) , {43 54 A
AN 40 mmol/L Y Na,HPO,( 10 mol/L /) NaOH ¥4 pH % 7.8) , B M1k Z i F B K (PRFRHE Ky 45:45:10) IR AW, Kl 3% h78
Kl % (FLD) , J% K :Ex/Em (nm) 24 338/390, [K (5 MR AERR /K fif it P v Bl IR, 2P DR ZRR7E FLD A 2% T TSI, il 2 1e
OPA HICYEATT A , AR SE 06 v A B K R R IR 2 1t 15 R GIERRA I ) A, 401 2 I R A 2 T WA B 00, A 3 ) 5 2805, A%
WERA X AR &,
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A (NH;-N NO;-N.NO;-N ZH, Skalar i shiE 4 4347 ) Z 2531
B, RS AT (AA-C L AA-N) AR5 20 R o 5

R 5 ek SO R R0 BB T A

1.3 gtk

&1 SPSS11.5 AT A Frifli2s (AR 25 L SR ALA 55
ARG o b, BIE 43 B FURE 5 43 B R A 0 A S 22 ) 9 56
%o P>0.05 RRKRKE B FRIKTF, 0.05<P<0.01 2 EK
-, P<0.001 R o K,

2 HR

2.1 K DAAs 1923 [8] 53 A HH1E

WK 2,8 H Uy KK 4 DAAs 1 ¥ BE 5 [l 0.27—3.95
pwmol/L, SEYE H (1.38+1.17) wmol /L, 5 SCHk W 11 LA K i v

TS GORI ) B R K AR DAAs vk 5 2 5

(B 2), dbRW m R AR K1 3 AN X 1Y DAAs ¥k B 5 43
B 1.81—3.95 wmol/L,0.27—0.68 pmol/L,0.27—0.71 wmol/
L, {8 53 % 9 (2.59£0.71) wmol/L, (0.48+0.14) wmol/L,

the sampling sites

(0.48+0.16) pumol/ L, b AT 5 H-Ath 195 AN 18 X2 ] 114) ¥ 3 22 5
2 (P<0.001) ,{HJERE AR KB BE A I 25 5

AR

THAA/(umol/L)

BRBRNAIEMTIHR RSP 5Tk

F T AN TR R i 22 ) A WIS 285 fi 22 SRR, O HL O 1 sl IR il R LA I ) 22 531
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A

A A

1 RESSHE
Fig.1 Map of Lake Taihu and its tributaries showing location of
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DON% s 52 BV A A 52 73 T HA B - IX Ak 8 (11 2) oAb R RS R A I = A1 IX % AA-C/DOC% P35 {853 51 R
(5.14£2.62) % .(0.92+0.29) % , (0.99+0.24) % , AA-N/DON% i F-¥5{E 53 511 2 ( 10.42+5.33) % . (1.34£0.35) % . (2.35+1.26) %,
SHAREIAE I A A 2 AR KT AA-C/DOC% F AA-N/DON% 2 8] 2 B B2 IE A 06 (72 = 0.926, P<0. 01) , 22 W & 3
Fiz = B C RN A HL RS AR LB AT
2.2 FHEFRY

7E 8 A RKI/K AR R AR P VAR AIA PIE TR ZE KA 4120 A B 2R VAL+MET tAXTEIL AR 4
TR DA RIRAIRE Sk Y AR R IR AR LA VAL+MET ¥R & i #RIR(F 1) .

R1 ARRFEANBGCESERNENSE

Table 1 The compositions of Amino acid

\ SR
U am gam o sEN mam o RER WEM RER RN TWHEN KREN SEAN JEER IR
Region No. GLU/% GLU/% SER/% HIS/% ARG/% GLY/% THR/% TYR/% VAL-MET PHE/% ILE/% LEU/%  LYS/%
/%
JeK W 1 0.37 1.57 1.33 0.09 0.52 3.93 0.31 0.50 N.D 37.03 0.01 3.70 50.65
North lake 2 0.44 1.88 1.59 0.11 0.63 4.72 0.33 0.03 N.D 37.03 0.01 4.23 49.00
3 0.25 1.13 0.96 0.31 0.38 2.19 0.14 0.10 N.D 57.67 0.01 6.64 30.22
4 1.66 4.84 4.11 0.24 1.24 8.19 1.68 0.05 0.06 36.99 0.01 6.65 34.27
5 0.34 1.62 1.37 0.21 0.33 2.68 0.25 0.16 N.D 54.36 0.00 8.08 30.60
6 3.04 7.95 6.75 1.00 2.14 9.97 2.72 0.30 N.D 30.52 0.01 6.32 29.27
7 2.63 6.34 5.38 0.47 1.59 10.34 2.39 0.02 N.D 36.74 0.02 6.70 27.36
8 1.97 5.37 4.56 0.32 1.21 8.18 1.79 0.02 N.D 38.00 0.01 6.87 31.71
9 0.81 4.36 3.70 0.31 0.79 6.90 0.75 0.11 N.D 41.68 0.01 7.34 33.25
AW 10 2.44 5.82 4.94 0.52 2.53 23.36 2.47 1.81 N.D 9.97 0.05 4.98 41.10
South lake 11 1.02 2.59 2.19 0.89 1.39 7.94 1.56 8.40 N.D 13.92 0.05 1.81 58.24
12 2.93 7.25 6.16 0.90 1.78 11.81 2.36 4.92 N.D 13.69 0.06 2.27 45.86
13 0.34 1.13 0.96 0.34 0.39 2.27 0.67 3.77 N.D 36.38 0.03 5.61 48.11
14 1.19 2.72 2.31 1.28 1.11 6.16 1.81 4.60 N.D 12.95 0.03 0.78 65.06
15 1.87 10.40 8.83 1.50 0.66 7.86 2.23 1.94 N.D 16.85 0.00 2.04 45.83
16 2.35 10.34 8.77 1.62 1.22 11.00 1.13 6.95 N.D 9.40 0.05 0.73 46.42
A 17 1.15 2.88 2.45 0.63 0.67 5.95 0.28 7.98 N.D 21.28 0.00 3.22 53.51
East lake 18 1.99 10.06 8.54 1.28 2.33 20.62 2.07 5.82 3.00 8.05 2.33 1.16 32.75
19 1.07 5.50 4.67 1.29 0.43 5.85 0.96 8.68 0.79 17.43 0.03 2.31 50.99
20 5.66 14.00 11.89 1.49 2.09 19.03 4.71 4.51 3.10 1.38 1.69 4.20 26.27

21 127 357 303 2.04 L13 612 095 1212 1.17 1.68 131 0.88 64.73
ATRRERR FIN AR ALA SR TR, 1 R B

FERHI 5 AP XY DAAs M FFIEWAFTEROR M 225+ (£ 1) o TEILARIIX, PHE R LYS fdi4i T DAAs 946 K57,
Wi BT B A T (41.11£8.95) % 1 (35.15+8.58) % , 1M1 76 FE #5151 X FN A< 30 X, LYS 348 B4 43, Fr o Le 240 0k
(50.09+8.41) % F1(45.64+15.78) %,
2.3 FIERRAL YR TERRE

HRAE IR 43T I & S SRR BB H AN 4 14 R 3R 402 5 A28 #4558 (neutral : GLY (ALA \ILE LEU |
VAL+MET) JZ3E MR (hydroxylic: SER \ THR) ff 142 2R ( basic: HIS ARG \LYS) . F HIFE AR (aromatic: TYR \PHE) FfiR
P IR (acidic: ASP GLU) , B A WIAIZR A1 14 S JE R & 1 43 ZS R AIE LU B AH 01, 4002 Bt S 3 1R > 55 i A L Bk > v P 2 3k
PR > BRTE R L IR >R R FEMR , WA A g - 95 75 PR A IR > Bl PE IR > P M E L R > R T B LR > R R JE R (18] 3) . &Rk
R S IR AEAS RIS X 22 [ 19 22 S A A AR TR] Bt S R 70 05 75 IR G 3L IR 7E 3 M X Z R R 7E B 3 22 7 (P<0.05) ,
ML 3 P RV SR A2 W IX 2 (Rl (9 25 S OFAN lB2,
3 itig
3.1 EER R TR NN E TR R R

Thomas X JeA% >4 7R I — R I/ NEUBLE FRAUIIA LR & B SR HES I EA T LU RS R B0 DAAs Wk 57K RS SRS Z 1]
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FAEARGF IR S , — 2 R B RRTE A ] 35 SR AR A K M v i 80
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VR BE 22 R B A AR W S T 22 S O N SRR T E R gg

Sk TP AT AL R 1 B R e SRR e e

B DOM fiE o5 B4 I gL 7= 1110 109%—50% 2 21,
1, BT LA DA As ZEALACHI K AR vh 28 80 H 1) e v JE 23
() AR, SR RS A= I A R R R A E
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