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Concentration Variation and Removal of Amino Acids in Typical Drinking

Sources in the South of China

LIU Wei', CAI Guang-qiang”, LU Xiao-yan’, LIU Li-jun®, ZHANG Jin-song'>" , LIU Jia-qi*, QU Ying’

(1. Shenzhen Graduate School, Harbin Institute of Technology, Shenzhen 518055, China; 2. Shenzhen Water Affairs ( Group) Co. ,
Ltd. , Shenzhen 518031, China)

Abstract: Amino acids are the main components of nitrogenous organic matter in surface water. In order to reveal the concentration
variation and removal of amino acids in reservoirs water, the concentration variation of the twenty common amino acids for three main
reservoirs’ water in a typical southern city of China was monitored between May and October in the year of 2015 by HPLC, and the
space distribution and change trend of the twenty amino acids were analyzed. In addition, the removal of the twenty amino acids was
also studied by different water treatment processes. The results showed that the amino acids contents and composition were different
among the three reservoirs. Aspartic acid, cysteine and leucine were the main amino acids for the three reservoirs. Besides, there was
no obvious seasonal variation of amino acids content for reservoir C. However, the concentration of amino acids in autumn was higher
than that in summer. Coagulation and sedimentation were main units for the removal of amino acids in conventional and BAC-UF
processes while O, oxidation was the main unit in O,-BAC process. 94.42% , 66. 04% and 49. 75% of total amino acids contents were
removed by the conventional, BAC-UF and O;-BAC processes, respectively.

Key words : southern water resources; amino acids; distribution; processes; removal
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Table 1  Information of three reservoirs
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Table 2 Change of mobile phase gradient
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Table 3 Concentration of amino acids in different months in the 3 different reservoirs/nmol-L ~!

5K KPR A SR K B B

51 6 7H 8 A 9 H 10 A 54 6 H 7H
REHR 0.378 0. 500 0.537 0.362 0.437 1.124 0.714 0.381 0
AR 0.283 0.343 0.58 0.517 0.577 0.272 0.872 0.141 0.417
KA 0 0 0 0.017 0.035 0 0.468 0 0.525
225 0 0 0 0 8.163 0 0.851 0 0.081
A 0 0.045 0.128 0 1.47 0.541 0.275 0.062 1.634
H R 0 0.017 0.063 0.56 0.722 0.124 0.303 0.020 0.730
HaHER 0 0 0.102 0 7.536 0 0.556 0.034 0.210
IR 0 0.021 0.038 0 0.017 1.412 0.256 0.018 0.088
gt 0 0.238 0.349 0.202 0.280 1.008 0.517 0.164 0.327
[E=1i 0 0 0. 180 0 0.194 0 1.422 0 0.525
i 2R 0.192 0.109 0.135 0.073 0.261 0.208 0.351 0.030 0.239
R AN 70.96 61.26 321.3 7.997 4.847 1.006 17.43 206. 4 69.17
R 0 0.071 0.158 0.320 0.361 0.162 0.359 0.029 0.299
AR 0 0.086 0.290 0 0 0.274 0.240 0.062 0.439
KHAR 0 0.072 0.086 0 0 0 0.299 0.050 0.112
LR 0 0.127 0.326 0 0.237 0.572 0.295 0.197 0.279
SR 0.872 0.141 1.095 2.712 3.380 2.386 1.260 0.476 1.419
=R 0 0.071 0.103 0 0 0 0.558 0.052 0
RN 0 0.067 0.093 0.010 0.015 0 0.670 0.079 0.219
R=yivy 0 0 0 0 0 0 0 0 0
Jo8 i 72.69 63.17 325.6 12.77 28.532 9.089 27.70 215.2 76.71
S IKIE B E IR IR C HILR

8 H 9 H 10 A 5H 6 H 7H 8 H 9 A 10 A
RAAR 0.373 0.648 0.755 10. 82 0.533 0.334 0.275 0.518 0.530
B 0.421 0.625 0.897 1.416 0.752 0.3236 0.555 1.146 0.293
KA 0.019 0.083 0.441 0.279 0 0 0 0.361 0.064
225418 0 7.021 1.752 1.909 0 0 0 6.421 0.308
A 0 0 0.381 0.363 0.114 0.0488 0 0.335 0.110
AR 0. 605 0.650 0.483 0.510 0.537 0.0996 0.515 0.248 0.090
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IR 0 0 0.458 0.475 0.089 0.0242 0 0.403 0.161
et 0.209 0.480 0.502 0.728 0.472 0.250 0.200 1.748 0.235
W R 0.156 0. 164 1.791 1.731 0.418 0.231 0.144 0.163 0.161
ik 2R 0 0.393 0.619 0.46 60.38 0.151 0 0.454 0.230
LR 6.722 3.168 0.562 26.19 736.7 47.08 3.643 43.80 1.198
e 0.434 0.532 1.081 0.586 1.696 0 0.297 0.770 0.143
HAR 0 0 0.288 0.515 0.863 0.153 0 0.277 0.444
RNER 0 0 0.578 0.369 1.645 0.058 0 0.467 0.186
SRR 0.229 0.197 0.656 0.504 0.708 0.106 0.233 0.476 0.132
SLE R 2.396 2.699 1.437 2.762 1.036 0.325 1.957 2.519 1.251
i =R 0 0 0.811 0.773 0.021 0.073 0 0.100 0.113
IR 0.002 0.028 0. 609 0.426 0.077 0.118 0.011 0.613 0.063
(ER=Nivy 0 0 0 0 0 0 0 0 0
Ju8 s 11.57 22.25 15.72 52 806.2 49.38 7.83 65.90 5.965
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Fig. 1 Concentration variation and removal of amino acids in conventional process
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S, E PN R I R G TS Bk
Hra] [ 4k HLAK (assimilable organic carbon, AOC) %)
WRETH R, HE R IR AOC 1 =4 4 ix
W] R SIS 2R Rk B T i JEL R
B S B IREETUE ROTRBR RN 94.26% , b
HIITTRBRRN 2. 94% BB HRANy 94. 429
TRBEIIVE FRICX R BT 1 L BRACR.

2.2.2 BAC-UF T2 &Sm0

BAC-UF TG M vk i A8 Ak 15 22 B 1 4 an %]
2 FiR.

HH I 2 43 BTl i, SRk & S BE R AE T 20
HR AR B 5 F T AL, B X R R | B
AR, RNER ., FRAMR ., L8RS DRI
SR —E R BRECR AN, K R Ho A 2 R
WS L FK . (R, 58 T2 254, BAC-UF

OO R R B 2 B R AT R A 1 R PR AR, Tk

R B A o 3 R L BR AN BIAE. MR B
B IREEDIVE T LBR R A 20. 78% ,BAC HLIT Bk
4 38.99% ,UF L KBRFER 14.17% , SRR
9 66.04% . WA WL, 7F BAC-UF T2 iR EEUTTE
55 BAC BTG S B AT BT 1) R BRAEH.
2.2.3 0,-BAC TN &FEM i2:B5

0,-BAC T2 BEMR MR B A8 46 55 L B s o 4 %]
3 PR,

F & 3 0 B T TR EE DUUE FR oo X 2 SE R A AR
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Fig. 3 Concentration variation and removal of amino acids in O;-BAC process
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Tt TSR 2R W i E B A R
UE T K 2 L TR TR T i, X 0T BB T
ARk b i W B MO B S0l i . 3 O BTN UK TR
FERRA WG R BRAOCR , X R 2B L TR 1) 25 Bk R
AlGE 65% D I iX A BB AR 2 i L T4 2 50Uk
& LRR,0, SEIMEAE R 751, 0, mAIE
RIS BAC FRIGH K 4% S SRR ik 5 R e T
15, K AT BEAE FR T A s M e R I A KR e,
T AR, SR A A K Zead X e W R K A=)
S T (R B2 0 B FL A i s 5 0K h = R
WeRERMRSE TN, ) AK rh 2 BE  ve J3E R oA 3 A
AKX AT RESZ A g O,-BAC IR AL T2
IR IRKER 73 HLY) B AE AT T2 e h e 5B
SRR A/ F ALY, AT 5/ F 2
FERR S, T A5 0 T 7K S R VA B PR AR, A
AW B E AR, IRETIERIT LR R -

7.81% ,WUEHICKIRFN -58.15% ,F 0, ook
FR%E A 68.91% , BAC o0 2 FR% N -1 009. 36% ,
MEBRFEN 49.75%.

ZE L TR  dEat teE 3 Fh K AL T 2T DA
BB i e B A~ e R R BRSO R,
HIRBEUTE Bt 32 B 0 2 BRAE T, (E R B 1Y
oA S IR FEA T KRR CR  INGE ), ) K
I 22 I 1 47 EL At e o 1 e L 5 s A [ R
IGIN. BAC-UF T 25 H T A2, FEXF
FRRAT B A 22 B Ak SR ot e JE At AR e 8 2 1R 2
BRACR 22 AR TH AL T 2. 0,-BAC T 2% K
ZRURAE E R TR A R L BRECR, F8 L
BREIT R E R AL B ERIK K o & SR
AR, BOA A 0,-BAC T 200 Bk IFUK i & L iR
tET 2

3 i

(1)3 7K JK Hh 28 G HE PR e JEE 2 i 2 S
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. NEIERR G R 6 AWk fm, HikiE 5
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(3) H R 25 BAC-UF L2045 i e i 1 2F
P2 AT RAF B 25 BRASCR T Xk H A AR e S 1R
ZBRBOR 2 IR BEVUTE o0 N B AL TR ) T 2 LR
JC. 0;-BAC 25X R BRI A BRI A R4
AL BRACR , TR ATl T35 LEREH.
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