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BT IA 624 Pg CM, R CO, Bk A4,
RDOC AIAEMF P IRAFECTAE, SR F S Ak
T, FEVEPERRAE IR S5 4 R A AR Ak P 4
2R EIME . 5 RDOC TR ETE AL A
P T Qo] it Bl B DFAG AN [+ e Ak Bk B 0 1) G
. MAERERCLINRE], MR
PR, K IREE IR B 1 5 T R E R R 3.
PE DOC. itk DOC S5 4k X ik A= 4 F H]
) RDOC, AIKMMHAETEMFET, EE“Behtf7”
fIVEH . Jiao ZFPIX AT T RGEHY MR, 15 H AL
5 5 F= AN R 7E RO A ) ) RDOC JE Il i) = 22
N2, $& A Ptk 2 (microbial carbon pump)
HFRBHESE,

NGIA B e R AR, W] IR B it DOC
FEA 53 R T AR R ) DOC (biodegradable
DOC, BDOC) {4k ¥y ¥k LA #| il #5 DOC (RP
RDOC). FESLE#AE L, AT LLE I BDOC 1)
ML RDOC & . ¥ BDOC 143l 22 8 # 8
X FE—E 4 — Bt a9 DOC BT AE it
FEPRAEYO, TR L A R A W A R
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ZH KB i #E, LIS BDOC HI
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P FBCA BUS LI BRI, BERIR R RN
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SR AR A, ANFBEFE T R SRR SRR R TR
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fhSEYS . R RERR BE VAL S2 40Xt BDOC & Aoy h
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0.7 um L4, Whatman) , GF-75 (B 58 £F 2 b4 J5
0.3 um fL4&, Advantec). HPUFH L IAUENHL(0.2 um
fL4%, Millipore; Bl PTFE ). B2 Hik ik B g it
(0.2 um fL4%2, Millipore; HJ} PC &) F1— kMMl
HRE R UE RS (HA) REUE A T, 0.2 um fLAZ,
Millipore); 3338 J7 A ALFE AL AT U8 (— UCHE 1 5 4%
+TELE PR E T R A . 30 kPa g i g I S1ad g .
SERe R, Z kRS AR DOC e B9RE S - Milli-Q
JK . T & ¥ 7K . Citromicrobium bathyomarinum
JL354 45 R (IL354 4 25 RO KL (18
N KA 1 g/l BERREN . 1 g/L BEREEECY)
A1 g/l AN SR RIS, WIREOIEH
A FRERAKE R, BT AR K ).

112 FRNIEAESER : K 30 L JE T TR iEK
KRN L EPRIZ WAL P ) PC AR (LR IE AR
BRI AL B, 3206 35200 2 5 A BT v
1) 0.8 pm FLAE Y5 AL BE A (Millipore) il i LABR
ZAfEE . PRE; SRS ER 5 AR
ARAHF . ARBURE(B0, 60, 120, 240, 480 mL)
f) Boston (B IR (TERE CNW 2 &)t i1
TR PR 15 7% (B B RUARL . ke AR IR RN %
AR L DL 2R 1), B3R, 43507656 0. 0.5,
1. 2. 3.5, 7. 14 Xi#f7 DOC FHH G+ FE A,
FEUCRFES NS A FRAA B 2 ASFA T8 F

S —

1T RFE

113 FRRphEETEAESEES : K 30 L JE T iR iR K
RAEFN A RIZ AL PC AR (AR AL
TGO E AL B, 1236 5 S0 = 5 DA B e vt
() 0.8 um KR #E g LABR L . Boki ik
JERZ AW 5 K e G 12 L B4k SEdE AT 0.2 pm i
UEAL IR, A3 BN FEARR L EAZ A Y IR 153
(1 0.8 pum BN 0.2 um JE L IR 5 41N [R] f EL Al
(3 2)50%5 3 5 41 240 mL A BRI UEA TE IR
BT IR AR G IR ST 160 mL,
0.2 pm JER RIS FAL S A A A 1T 0.8 um JE
PP & R IR R Al TR, SRR R
0.2 um 1 0.8 pm JELLA K, —FIRAH S Tx¢
JEAS 20 R R HEA TR R . 0%, 25% ., 50%. 75%.
100%#7~ 0.8 pm IR A S IE TR R E
oyl e, arAIES 0, 05, 1, 2, 4, 7,
13. 28 K47 A HLEK (total organic carbon, TOC)
FH T F B AR . R UCRAE 53 A b PR 53
SIS T R S TR AR, S T TOC HR
B, TS HETT AN DA BE R
1.2 SEIeAPRl

S5 v fiT A SR SRR (A PCOTE AR
PTFE B, Jfiai . JE&S)EANT, 200281
KFT Milli-Q 7K &4k 31k, #RJS57E 2 mol/L HCI &
W 24 h, ¥ ABAY 2 mol/L HCI FHIKIZ I 24 h,

x2 BEHEITGEIERE

F 1 WFHEOFEEREHIRE Table 2. Setup for gradient dilution evaluation
Table 1. Setup for bottle effect evaluation experiment experiment
. . Area-to-volume Dilution 0.8 um-filtrate 0.2 pm-filtrate  Incubation
Bottle size/mL  Filtrate volume/mL ratios/(cm™) ratio/% volupme/mL voluume/mL volume/mL
30 20 1.64 0 0 160 160
60 40 1.32 25 40 120 160
120 80 1.06 50 80 80 160
240 160 0.84 75 120 40 160
480 320 0.67 100 160 0 160
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I Milli-Q A BRVEE:, (BT)% 15 DOC itk fr
TEMR ML AT T 2% Micro P57 (Cole Parmer A 7))
B 24 hy —RPE/IMIRERER U I8 AR (HA) 20 37
WA, RSB IE R A
AT Milli-Q JKFAE A ETE 3 M seirh
GF-75 JEEFN GF/F S0 AR, LUR AR Lr it A D
g R B (450 °CL 4 h), AL,

SE 6 v (T A B B8 64 SRABL(4N - Boston AR £,
eI . DOC . B ESF), fo FHFTRIYE T3 s
PLE K . ZE 88K F Milli-Q /K &5k 3 3 5 THvk
JEFEREEEET, K5 UBHEARET A S
g TR E R B (450 °CL 4 h), .

1.3 HMmRESE

1.3.1 DOC HMmHIRESME : B WK
R 30 mL A4 /KAEE] DOC i, —BeRSE
2APATRE, B 7 REEE th—A S U, TERE
ity AU B A S 2 2R 4825 11 SRR A
KAEHIRE S S B A—20 °C pkHE FR 8 R AR A I T
S 58 B SRR E

DOC Fil 5 22 SClkAR I8 1 5 358, fai i o5
Z, MERT, DOC Hih HARMRYR R, JFLAHk
IR ({390 BRI 2= pH<2; RIFLEA HLIR Y
TOC-VCPH (H A& & Aw]) 4T DOC Ml , 4r#r
iR E iR A AR, DOC MIFERT, MM
FESLTFRRIE , BRISE 6 NFE SN —A4 Milli-Q
K, BIE 12 ASFE S I — SR A bR HERE i
(Hansell laboratory)iE4 725 [l Al ;g sk
WESREARUN 100 pb, FAFEMUERE 3k, %
B 2E<200 (VETHIFR), 25 RE<2%. ##
AR 22 85 5 7 S R B ETE I, [ B e
PR E BB ERERIRIE, S Z At 51K
DOC ¥ kR Milli-Q /KAY{E, SRIFERELY

AR H R A AR v i R SR T AR A
132 FFEYwFERRRESNE: MBI
B 1.8 mL JKFET 2 mL WRAFE N, LA 20 ul 50%
T, GRS, EOGEE 15 min 5 TR A T
P S, SRIGHCE T-80 °C BRI vKAE A7
HZETIE o

S 5% 40 A E R DN E AT i A A R 35
Beckman Coulter 24 5] 4E 7~ %) EPICS ALTRA 2 %l
SRAMMLAS, I B oW ok 0 SCik A . fap
B2, RTINS, SRR S E T 37 °C K
B R s RS RFGAZEL 990 pL B &L T—
W&, IFA 10 pL 100xSYBR Green | Y4,
IR ZIRS], iR BEF Y 15 min; K5,
JIA 10 puL 1 pm FRuEDESE/INER (M6 BE S 10°4~/mL)
ERNZ, TGRS ISIE BRI 4G i
TR R RAE 0.1-1.0 mL/h PAPY, i 4n iy
SRAETRFEAE 100-150 A4 F/s, FasE 15s Ji, HT
A RAL A BT TR TR i B SR A
14 St

gl A IBM SPSS25(SPSS Inc.,
Chicago, IL, USA), P<0.05 i HHA L= X,
GraphPad Prsim 7 [)—Fir#45 % ek £ (one phase
exponential decay) F T4 DOC Fi| FH il &

2 HRfaH

2.1 bR R R R TTAL SE g

AF DOC #f Gt ANt g =, B
DOC WA 1 fiR. *F Milli-Q /K, Mt
FAhuE g, 7EZR 5 U S B XK ) DOC 11
154(5.7-8.1 pmol/L); ZER—FPiduE AT, A
[F]UE BT DOC e B (1 52 m — S (K] 1-A). X Tk
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Figure 1. DOC concentrations of Milli-Q water (A),
costal seawater of Xiamen, China(B) and JL354
culture(C) filtered through different membranes with
different filtration methods. Error bar represent the
standrad error calculated from two replicates. PC,
PTFE, GF/F, GF-75, HA were the membranes used in
this work.
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J5 2T DOC WA i 2 2500 (B ST AR At 55, P>0.3)
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i DOC {2 F AL F A v =0 A9ME, S ugsk
AU (PTFE it g4l DOC & B 8 i T Hifth
41, mFuER A RENANE, SOMZHaAEE,
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X T F ARG KRR (K 2-A), 1EEL T i Fih
T T, PC K., PTFE & HA JEXT 40 13
K AL 2 (93%-99%) & T GF/F i . GF-75 Ji
(40%-70%), iX Al HEF 2 SR FLIAA C, 1
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AEAS, GFIF A GF-75 it SRR AN Y . 7F
SRR R, BEES AR YA T AR T vk
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18 R AR (40%-45%) 5 . X T JL354 4liE
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B G AR AR IR B 99% L | LRI T
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PTFE Bl iy sCRERT R A MAMECE 1), H-45 A
REUE T HT B RS AT YRR B 2 B RCRAE



MBS | YA, 2020, 60(6)

1095

(A)
3 1.5x10°0 EZ8 On-line filtration
£ 1.2x106} 22 Gravity filtration
& | & EidVacuum filtration
2 9.0x10°7 F .
< 6.0x10° o
g 3.0x10°+
< 9.0x10%F
g
2 6.0x10°F E
o<
53.0x10°F | H
;é 0.0 H = BN B 7 ]
““Seawater PC~ PTFF GF/F GF-75 HA

Membrane
(B)

2 1.8x10°r 5553 On-line filtration
3 1.2x108F L 771 Gravity filtration
T i Vacuum filtration
2 6.0x10'F H

3 =

2 8.0x10°7T E

< =

E L E

£ 6.0x10°F E

2 -
= 4.0x10°F g [
R-] = 5% B >
S 2.0x10°F s dly B B
g 0.0 L= i H B BN .
M " Culture F GF/F GF-75 HA

Membrane

2. ARHFGBEARTEAXTEEAREIERERR
WMEFE

Figure 2. Bacterial abundance of coastal seawater (A)
and JL354 bacterial culture(B) filtrates of different
membranes and filtration methods. Error bar represent
the standrad error calculated from two replicates.
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DOC 2 #5 3 & 47(90.9+1.6) umol/L, 15 37 3 72
HIHT 3 d DOC HREIHAE, BEJS RAFAIXEE 5
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(84.5-86.9) umol/L, DOC ¥k JEAF b A K (hrifE 2= Ny
1.1, N=10) (&l 3-A). S£¥aZ5 A}, 30 mL, 60 mL
k% DOC ¥ JE " T 120 mL., 240 mL {£% DOC
WRE, TTREFEMEERHAEA t K55, P=0.1);
480 mL & 7 DOC £k i 47(84.4+0.2) umol/L,
FART HAt2H DOC ¥ JF (86.320.9) umol/L(BAFEA
t K%, P=0.001), ZZ%1°4(1.9+1.1) pmol/L, 7E{X
ARSI BR (2 pmol/L)E Bl 4 (] 3-A).

(A)
94r 30 mL
. 560 mL
R2F m a 120 mL
—_ e =240 mL
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ERTI I
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A T & é g a
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id
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3 16F s s
'c'é! 12 % WY —
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=Rl - ]
i ¢ ?
£ 1% 3 6 9 2 15
1/d

3. HRFIRIR
(G:pkEAD
Figure 3. The effect of bottle size on DOC utilization
(A) and bacterial abundance (B). Error bar represent
the standrad error calculated from two replicates.

INHHEEFRIE DOC (AFIBEEE

IR Ty 9.2x10° 4iiffl/mL, 4 EBRE S
RARFER IR R AERT 3 d 4B B Pt T = 9t
KB KAE, 2RI 2.4 £5; 55 3-6 RoMTRE
W, BEEANTE FRE R AR 7 RIF IR B TRUE
25 8.6x10° Aififd/mL, WK F LA {E (K 3-B). 7F
SR II(0-3 d), SEFFRIARME A KB N
0.37-0.42 d™*, (HAS L Z A1 AT v 25 5 (PR AR o
438, P>0.37), JF HAS A RN B F 5 2 0 TG
FYEER R R I 25011, P>0.5),

AR R R Y, dIEFEE . DOC kA
feia#h—3k. L 30 mL J5FRIER A, 7SR HT
3d, DOC #EEVHAER N 4.6 umol/L; 4 s HE T+
EE 2.17x10° 4 /mL, 4 T B0 A R
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20 fg™t, 245 80% Y4k 1 FE YA HLEK (3.6 pmol/L)
AL A T AR ) 1
2.3 WRBERRREEVIAL L

HT A T R S5 (8] 4-B), A5 4L H RS
JESZPR N 1.6% ., 28.3%. 55.7%. 82.7%. 100%,
WP TR . X FARRRRA L], 73
S B R AR AL R AR R . A B o B S e S
W, TESS 4 KIKFIREE, BEEREL; Ll
N AN AR, RO TE 9.7x10° 4 ffl/mL
A o AEXTEUE K3, 0%, 25% ., 50% ., 75% . 100%
2 SR A AN AR RS 5 1.30, 0.94, 0.73,
0.56 11 0.54 d™*. It4k, 0%, 25%. 50%. 75%.

(A) —o-0%
90 0-25%
= i m-50%
85 b | - &-75%
- %a ;8 @ *100% _
Ss0e T ¥ 3 % _ I
g | ' # 3
2757 I *
g 0 86} ?
T0hkE . *
o R R _
65 "
T S S S S e
002 8 12 16 20 24 28
t/d
(B)
=)
E 2 0%
= -0--25%
220 * m--50%
= *omo 2-75%
sk =T # *-100%
E ! poa
= o
E 10t R\ — i
RN O
= 8
2 T
] =
§ (lama®
m

B4 ATREHEBREZEXNMAEFA DOC (A)FIHAEEK
(B) B i

Figure 4. The effect of dilution on DOC utilization
(A) and bacterial growth (B). Error bar represent the
standrad error calculated from two replicates.
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R, TEmRRERRS, W EA AR
SEY VA

25 TR Aof 8 A1 W T ] DOC e B AR A i 34
WK 4-A Fin. 0%4 DOC L If Wk B 2400
(80.2+1.4) umol/L, A2 (83.1+1.8 pmol/L)fk
fi%; 4B FRt s DOC — EAENAE, Hidess
i DOC HyHJE N 70.0-76.4 pmol/L; EA#EHA |,
AL R A R BB g, A5 B IE] A DOC MR BE A, 7
28 d [EEFRIIE], &AL PR I FER) DOC 5 A A
], 0%. 25%. 50%. 75%7F1 100915556 2H 4514
FEA) DOC 434k 2.7 .7.8.10.9 .8.6 £1 14.6 umol/L

3 itk
3.1 IR NIRRT 4 DOC # & 52

MHTA HLEAR S E I, B IR A
GF/IF 3y 222 & 5L 3 B 1 8 2§ (polysulfone
filter)!”®) | PC JEMEP*2) ke i ad 8y AL 3

R H iy AR kA =K

SR, HETEA X T AR . o i XA &
A HURBAE i s (1 R BE I R GEVEA o

X5 Milli-Q 7K, TEE A s T AN [ g 55

250, Milli-Q LU g5 DOC {HZ[A]i
zﬁ]@d\(mﬁ%ﬁ 0.7, N=7) (B 1-A); il iERy
Milli-Q 7k DOC & 0.8-1.8 umol/L, 75/ &4 FR
(2 pmol/L =) N . Kk, AWF5EH DOC
ARSI B AH G B RER # B HE A 1 B AT 5T A5
Yo, MHREAEAI. ILAh, LD UE#R 4l DOC H
RIS 2 AR S O, EE AR m VR EE Y AR
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IKBE AN 8 5L IR AL B R A B 2
B 1-B), X FPLG AT BE AR by P I — Uk i
SR TERL VR i AR p o A A WL 5 XA
— YRV G A ) 7R 2 1ot Uy 2 PT REANTE A IR
W DOC iR A, (X E R DOC # it
() RE R T L 22008

X F POC 1 DOC ¥k B i i =ik, 1
PR MEIEXTIEW Y DOC M A B
(El 1-B); SEBeHr g MEFLARSE I, ASTRIE B g
WAL kiR DOC A FRIERE . 4
AP pR S R A P AN TR B AR X B4 A B
SRR, 20 2 pmol/L (VAR 321 Jy 10° 40
FfLImL, 2R Al 5 2 20 fg Bk/ANAfLIT)
JIT LA 3k 10 ) 240 B e SR X B R DOC A o ) 5% i 1
DAZIWS s FEA TR B AR R, FLAR /MY PC R
PTFE A1 HA — KM I AR IR R (KT
95%) , (HIE AT —/ NI A E L s X TS
PR R UL PRI A2(0.8 pum)MI 24 A9 GF/F BB, it
JEFE T AL 50% A 1

X T N AR A, I FE
(1.1£0.3)x10° 4il ffa/mL, &3 /K 11 100 fi5 A4,
Ve T AR, LA PR AR A X A LR
151 (2 187 umol/L), 7 12 38 B2 FE 4 B iy 258 K
HEXFUEI DOC HYSZNA . 5 RRLE A HLER & 5 AH
Fo, BV DOC fHARA BRI, X F 2R N
WS A T L AN I Bl 2 ) A R S
FEIT IR R R A R

M 3 K AR DOC ¥k A I 7 it A i DOC
250 F, EasmiE & n DOC M ah la iR
T, MEBERACER, 3/, A2 AN
A T REANFUE DOC £ 4 B gy
KRR 5 LA L UR RIS IR, SR 2R A

B (K A SO 9 1 L SR 1 = B A
23 L5 T 3ok 00 1 s [ o foff 5 g iy = vy 48
2 BB, P gk g =T R R R R
AR BT AP R it s AR ug oy U =
) R T S A BT I R G, Rl
Kigl, TEIF RIS, AUFRTE BB IE L4 b
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GF-75 JEE (B ME L1242 0.3 um) 5 GF/F I8 (ki
fL22 0.7 pm)fLARECKR, (H ZE LA 8T X
AR P2 A Y (1A 2) 3k U B S AR b
AT RE 2 T4 1, 5 Lee 25 & W GF/F MBI REAR
PRAA /NI LA A 40 T A B — 3500, R it
TE JEEXF A B ok IR ROCR AN S AT AR TR
B0 R SRR R B . e B AR
A O R RO N S B 7 R o)
IR R S R AR A T RUZE I RETE 25
Xt DOC i FH B o F AU 23 7= A m B34 | IR ik
FR R 3 R v i R ) E R T RE 2 kA W A
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TEERAE |, — Ak GFIF JEFLAR B Bk 5 S
e WOk S A WL R4y k. Rk, FRATIA b7
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RSB IR SRR R R AR, AT DAHERR O S A
L% DOC FIHI & . HMASE IR . 256 Bk
WAL UEBALAEA AL SEIR A4 SR, fEEE T
BDOC RHFEsE IR R mF, Ik Fhug Iy =02 G4k
Bl 2T b 5 8 BT SR Y K A T AL 0 T e
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(# 3), ANFKR/NEFARRZ BRI AER . DOC
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Table 3. Literature reported experimental results of “bottle effect”
. . . . Bottle
Water source Bottle size/mL Used container Microorganisms effect Reference
The Scripps Institution 10, 100, 1000, 10000 Glass-stoppered Pyrex In situ marine bacteria YES [7]

Pier bottles; pipettes; test tube

River water (oligotrophic),
drinking water pilot plant 1000
(eutrophic)

20, 40, 100, 250, 500, Glass bottles

Freshwater microorganisms, NO [9]
pure bacteria

North equatorial current 30, 300, 3800 Plastic container In situ marine phytoplankton YES [11]

Off Scripps Pier 25, 150, 600 Beaker, scintillation vials 3 pm filtered seawater NO [8]
sample

The Menai Bridge Pier, 135, 295, 2290 Pyrex bottles In situ marine phytoplankton NO [12]

North Wales

The Toralla dock, 50, 125, 570 Borosilicate glass bottles 200 pum filtered marine NO [13]

Ria de Vigo, Spain plankton

The freshwater tidal zone
of the Guadiana estuary

500, 1000, 2000, 8000

Polycarbonate bottles

100 pm filtered & unfiltered NO [10]
freshwater phytoplankton

actamicro@im.ac.cn



MBS | YA, 2020, 60(6)

1099

MR AFEAAAAE R EEZE S, BAD
TE T A% F ] S 36 26 1 BB D0 I oR e B T3
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FARAEFAR (B 3) o FATTAH & 5 X Fh A £k
MR, HEHTFXTR DOC kAW shiA K HA
[f] K /MA Z Z ] BDOC il RDOC 2= A K (K 5;
WFSCEe), E AT By SRR RN E
30-480 mL JEE AT, REFRABIK /NG DOC F]
FHIISE A AELE BUE B/N
ZRFREFZIN N TR MR, SR
TEFSCHFR IR ARAR B R (3R 3). 7T, “MiTF
RN PEA SE IR A 53 R AR B Y B #E 20 mL-8 L
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S 22 B 98 TR A R T RO B 1 A
PR, FATEAE R LR, 97 KRR AR
S F5 S/ e TR S O IA L
3.3 BEFLBAARRME T = PR AR
TEFAIE BDOC MIEHFEh, JELAZlip
PRAE RS SR P A A R AB DR A B, — e fgf 5y
FRARTE H RN 7 2 A S I E— 2B TR A

g /K AE 3 8 B3R TR P A — 7 H B3 AU 240 R E
FTRRFRM T, AR T R MR A B g
WK R FLAE —EAE 0.2-3.0 um A%, HHK
B R BRI R A B A R g T T b

Ao KT 240 TR P B W 1T R S T KA
MR, AE A DF ST 4R A RO IR SR, k)

] L2 mg B > KR R RS
TR E ) Ao 8 L AR Y 3k B R S TR AR H B

FE, ARSI R A AV 15 AR AR 20 TR TR
ARG T

H AT MLBAE C A BE SR S ph e b, 388 2
¥ HERRUE YR B E 1 R R P (GR 4), 452
Fh LA K 0.5%-10% (VIV), MHEHARZR 7=0] Li4y
3R (1) W LR IR S AT M A
P JEAOE K 253 0.2 pm 3 3E Ak Ap R0,
POTE R S IZ 0 —F; (2) i
b 2 55O PR BRI T A 42549 (3)
W25 47 DOM TR 2 ALK (sk 4 — e fL AR
1L UE A HER) T, ] TR 2 R R Y
HFRiAE %t DOC WA . etk SR, #RefE
XA Z SR 4 B A K S DOC I I 52 0 47
IRATHRE

R4 KEENRMRPRRIEEFERTREZHS

Table 4. The representative incubation systems for organic carbon related studies in aquatic environments

Water type Inoculum Inoculum ratio  Culture system Culture volume  Duration/d References
River, forest, urban sewage <2.0 um 1% 0.2 um filtrate 500 mL 10-30 [4,16,35]
and seawater

Waste water, drinking water Single bacteria strain — Heat-treated water — - [36]
Coastal ocean, Denmark  <1.2 um 5% (V/IV) GF/F filtrate 1L glass bottle 150 [37]
Western Arctic Ocean <1.2 ym 1:9 (VIV) 0.2 um filtrate 1 L PP bottles 14 [38]
Marsh-dominated estuary  0.2-2.7 um Pieces filter added 0.2 um filtrate 50 mL 70 [39]

- <0.7 ym 2% (VIV) Artificial seawater — 560 [40]

- <200 pum 1:99 (VIV) Acrtificial seawater 10 L glass bottles 3 years [25]

- 0.2-1.5 um 1:200 (V/IV) Acrtificial seawater 50 L HDPE bottles 29 [24]
Sargasso Sea <0.8 um 10%, 20%, 30% 0.2 um filtrate 10 L PC bottles  4.5-7.5 [5]
Pacific Ocean, Indian Ocean — - GF/F filtrate Glass ampoule 30 [41]
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AN R A R AL 7 B DA PR R A £
AW RETE SE R, B S LS M S TR AR ) T TE X
DOC MR . ik, TERMBRNIEALH, RAER:
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TR 2 0 4 1A 2 B L R 0 0 oy S S 0 =
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T 3 B AE A B ) P R AR 5 X ) 24 AT
LTI IR AE DOC #e 5 1k 31 f I sf 34 31 5%
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55 DOC 54 75 24 4 MU B it DOC MBS IR .
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Figure 5. The estimation of BDOC and RDOC in
bottles size effect experiment using one phase
exponential decay model.

£5 AREKXNEFAZRDOCIKESH B —MBE
BIEER

Table 5. Fitting results of one phase exponential
decay formula of DOC concentration and time in bottle
size effect experiment

S:IS::S" 30mL 60mL  120mL 240mL 480 mL
BDOC 527 403 622 487 475

k 102 101 064 111 053
RDOC 8615 8671 856 8579 8547
T2 068 069 11 062 13

R? 0.84 081 0.88 0.94 0.85

Note: T/2 stand for the half-life of DOC decay.
4 iy

TEARBRFMGEARE SN, WEE 2R E
IR B A T2 R4 R 28 1 FH 32 BBk B 2 1Y
ST, MEPERAR R IL AR St B AR N A
Y], Fi MCP BHSHEAR Y& H & RDOC J¥ Rl
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KX F G VAL BDOC BT H A7 78 B AN i [
., EHARUIEE RGBT, RATEIL
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REAT AT E] L 0.8 pm SRBRER TR A4 T I8 R (1 S5 LAFR
P23 R )AL i (S st 6 (i FH B B 4T i b TR 5T o 20
IERGEH, W TR E AR A 4), RE R IRIE L
(B 4Y, TH5E AR IR0 Uk s A BEERIR IRV 4,
SERETAHILA Milli-Q KFN HARFE S iE Ve JEBAR
FETERRI | A b3 T AR AT T PEAL BDOC
5 LDOC &k, AT R R o S
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Quantification of biodegradable dissolved organic carbon in the
ocean

Xilin Xiao®, Shuhui Xian®, Rui Zhang, Nianzhi Jiao”

State Key Laboratory of Marine Environmental Science, Fujian Key Laboratory of Marine Carbon Sequestration, Institute of
Marine Microbes and Ecospheres, College of Ocean and Earth Sciences, Xiamen University, Xiamen 361002, Fujian Province, China

Abstract: [Objective] Refractory dissolved organic carbon (RDOC) is the main component of marine dissolved
organic carbon (DOC) pool, which persists in the ocean for thousands of years, and is an important form of marine
carbon sequestration. However, there is no consistent protocol for RDOC quantification. RDOC can be quantified
by measuring the amount of biodegraded dissolved organic carbon (BDOC). [Methods] We performed quality
control experiments to evaluate crucial steps during BDOC quantification, such as the effect of membrane and
filtration methods on DOC contamination, and the effect of incubation volume and dilution on DOC utilization.
[Results] Results show that (1) GF/F, GF-75, 0.2-um polytetrafluoroethylene, 0.2-um polycarbonate membranes
and 0.2-um polytetrafluoroethylene filter did not induce DOC contamination; the performance of vacuum and
gravity filtration were relatively contamination-free and more stable than on-line filtration; (2) incubation ranged
30 mL to 480 mL (area-to-volume ratios:1.64-0.67 cm™) showed no significant difference in terms of bacterial
growth rate and DOC utilization; and (3) dilution had obvious effects on bacterial growth rate, biomass accumulation,
and the amount of the DOC used. [Conclusion] Taken together, it is recommended to use the vacuum filtration and
non-diluted incubation in BDOC bioassay; and the commonly used filter membranes and incubation volume may not
affect BDOC quantification. Furthermore, we proposed a protocol for measuring RDOC based on this work.

Keywords: biodegradable dissolved organic carbon, refractory dissolved organic carbon, quantification method, the
standard protocol
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