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Impacts of Land Use on the Source of Dissolved Fatty Acids in Epikarst Spring

During Rainy Season
ZHANG Mei' ,SUN Yu-chuan'** ,XIE Zheng-lan' ,YU Qin', ZHAO Rui-yi', LIANG Zuo-bing'

(1. Key Laboratory of Eco-Environments in Three Gorges Reservoir Region, Ministry of Education, School of Geographical Sciences,
Southwest University, Chongging 400715, China; 2. Key Laboratory of Karst Dynamics, Ministry of Land and Resources, Institute of
Karst Geology, Chinese Academy of Geological Sciences,Guilin 541004, China)

Abstract; Fatty acids were quantitatively analyzed by gas chromatography-mass spectrometer ( GC-MS). Dissolved fatty acids were
collected from Nanchuan epikarst spring. The results of BQ, LQ, HQ showed that the average contents of fatty acids were 14 870,
12912 and 8 801 ng-L ™" from May to July, respectively, and followed the order of SFA > MUFA > BrFA > PUFA. The monomers with
highest content were C16:0 and C18:0. From May to July, the fatty acid content increased in BQ , LQ, HQ. The differences in
vegetation coverage and bedrock bare rate, as well as the interaction of the dilution effect and soil transfer increase, led to the changes
in content and the composition of the fatty acids. Based on the molecular characteristic indices of fatty acids, like H/L, CPI, , TAR;,
about BQ, LQ, HQ, and contents of fatty acids which were mainly originated from bacteria, phytoplankton or terrigenous higher plant,
it was indicated that fatty acids were mainly originated from higher plant in LQ in May, from phytoplankton input in HQ in July, while
from bacteria in the other months in LQ, HQ and from May to July in BQ.

Key words : epikarst spring; land use; microorganism; fatty acid; biomarker
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A B FEA R EE RN 25.3% .
1.2 SRR 4 R 2R

FETRR TS ) o A g 28 R T R AN bR 22 7K
1 JE A A R 2 A 32 R Al M S A LA
BN 3 AR 5 R R RIS AR Y
HERN 72, [T SRAE B[] 52 AL P AR A Atk PR
AR, RN S A4 Bk A2 7 A i
AR EEAE IR T KSR RSN , 1
DR AR | S AR AE b, SR AU 1A] 32 FE AP K
FiL Bk, Bk RbidEshigl. w3 MRZES
VA SR AN 11 T DR 3R R R AN SR B A R E R 0 1
KN FARITE SR AR IR E TR, SRR R
TIERZE IR, MRS IR | 22 A6 SRR A SSTE SR K
R L RIS SR S AR IR, 2 AT IR
SRR AR T . 5 VA SRARAE 28 B 8 R K
RIS R AR SRR TSI S VA SR K A
FEAK b 2 R RN 22 I T8 SR K i A Y SR
FARI TS SR | =2 4630 SR SR A BT R R L 28 5 1 51 7
A A K T oK L
1.3 FESAREE

SRR A BURE 4 L ARG B (s R U &
St B IBE T ) B4R SR TR A 1 mL fA
HeClL, Ml S A 9 A= K W AORE 0 1 XUk A v
BEEYA T i, PR IR S G = A VKA T 30
HRAE , IFTE— R Z N e AT A . Horp ) JR I 5%
FEVRRS SRR =2 4638 3 4 ) T 2015 4E 5 H 27 H | 6
A 22 H .77 17 HRERG LS WA .
1.4 FEAEHES 5
1.4.1 K58

FESHT T IE C b, W ke, HEE, &
iR TR A 26 [H Fisher 23 7], ¥ Rk g%, B EE LT
HERE (Whatman GF/F, A7 3(fL42 0. 7 wm) 7€ 5 #f I
HLL450°CHIBE 6 h, JC/KBRER BN (/3 HT4k ) 76 2 3R 4
L S50°C K45 8 h, BT gan PR E S B &
JRIEMRZ: — A P iR 72 h KT )R, B3 TR &
. #hmH AW A 6 5 & H. MIICRAE R
YA TS BE R W A FE [ Dr. Ehrnstorfer 24 F];
PR AR IE — - U &€ (G, Dy, ) 18 A 3E [ Supeleo
i B



8 1 FRYASE ;. WA R L MR 22 i R P IR TR U M 3051

N
29°21'00"

>» =z

29°10130" | \'

— i R
— i
5 10km

107°00°00" 107°20000" E

29°00'00" +

E1 HREFELIRE

Fig. 1 Location of the sampling sites
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Table 1 ~ Composition of dissolved fatty acids in the samples and their proportions in total fatty acids/%

g TR R 2AETR R JRHR

51 6 J1 7 H 51 6 J 7H 5H 6 H 7H
LA L A R ( SFA)
C10:0 0.27 0.73 0.32 0.49 0.45 1.02 1.37 0.33 0.62
C11:0 0.05 0.44 2.56 0.49 0.06 0.11 0.92 0. 06 0.07
C12.0 0.55 1.23 0.77 1.58 1.34 1.87 3.57 0. 65 1.94
C14.0 2.68 4.62 3.24 3.52 5.28 4.67 6.8 2.98 17.76
C15:0 1.21 1. 64 1.45 1.58 1.1 2.39 2.33 0.78 2.58
C16:0 38.13 52.44 42. 46 44.33 35.67 41.41 43.22 38.76 17. 14
C17:0 0.51 0. 69 1.83 0.44 0. 68 0.71 0.51 0.12 0.16
C18:0 37.88 28. 68 9.74 32.58 4.23 36.11 17.48 3.81 5.25
C20:0 0.71 0.41 0.57 0. 67 0.31 0.68 0.35 0.29 5.95
C21:0 0.31 0.51 1.21 0.44 0.29 0.12 0.33 0.21 0.2
C24.0 0.13 0.46 1.02 0.51 0.1 0.19 0 0.12 0.11
C€25:0 0.19 0 1.11 0.48 0.15 0.05 0 0.07 0
C26:0 0.12 0.37 3.23 0.31 0.12 0.1 0.96 0.07 0.02
C28:0 0 0 9. 69 1.5 0.39 0.17 2.99 0.09 0.1
T FNSC BN NI ER ( BrFA)
MeCl14:0 0. 08 0.43 1.38 0.11 0.32 0.17 3.27 0.1 0.23
MeC17:0 0.47 0.83 1.03 0 0.15 0.1 0 0.07 0.97
MeC21:0 1. 68 1.34 1.03 0.4 0.15 0.14 0. 67 0.17 0.12
BB TR (MUFA)
C16:1w9(t) 0.22 0 1.5 0.38 0.47 0.13 0.67 0.23 0.19
Cl16:1w9(c) 1.1 0.53 1.2 1.12 0 0 2.64 0 9.54
Cl16:1w7(c) 3.72 0 0 0.79 36.31 4.27 1.9 45.59 11.45
C18:1w9(t) 1.94 0 1.53 1.91 2.2 1.45 2.65 1.08 5.42
C18:1w7(t) 1.93 0 1. 47 0 3.13 0.61 0.5 1.03 0. 81
Cl18:1lw5(t) 2.43 1.03 4.6 2.93 0. 69 0.23 1.02 0.46 0.35
ZAMAIRE R (PUFA)
C16:2w6,9 0.04 0 0 0 1.79 0.02 0 0.71 9.99
C18:2w6,9(c) 1.23 0 0 0.57 0.75 0.73 0.74 0.21 1. 66
C€20:5w3,6,9,12,15 0.24 0.45 1.45 0.35 0.57 0.02 0 0.12 3.6
C18:3w5,7,9 0.03 0 1.45 0 0.12 0.04 0.56 0.05 0.12

1) LU A7 5 R W T 5 e () LUAER T 1% PR SRR IR 3 AR WITR 20 75X H 2R 0 : Cnepoox, 5 0 R CJRTHL p R IRIIAR > T30
RIS ST AR I 28— BRI TR o Bk M o BROTIR TR, & SR 58— AN S A U AR I T4

K2 REERRDABRSENRASNRES B/ %

Table 2 Percentages of dissolved fatty acid components in the epikarst spring/%

e TR SR 2 AER ERCE
5H 6 A 7H 5H 6 J 7H 5A 6 A 7H
SCFA 82.03 91.02 62.93 85. 68 49.38 89. 19 76.93 47.91 51. 86
LCFA 1.09 1.81 17.09 4.01 1.19 0.88 4.28 0.78 0.50
BrFA 2.85 3.92 4.05 1.54 1.97 1.75 7.01 1.11 3.17
MUFA 12. 49 2.81 13.02 7.85 44.23 7.36 10. 48 49.12 29.11
PUFA 1.53 0.45 2.90 0.92 3.22 0.82 1.30 1. 08 15.37

1)SCFA 7R €10:0 ~ €200 JE 1A B EERRIIAR ; LCFA 37K C21:0 ~ G280 KABF L FENRINIAR ; BrFA KR FNSZHENG TR ; MUFA 7R 5K

TR ITIR ; PUFA 78 Z2 ANHUFIG 17 2

A1, LCFA #4411, LQ " BrFA . MUFA | PUFA Y&
OIRCZ N SCFA o 3 A & e e s THa i i %,
i LCFA 3§/, HQ #1# BrFA . MUFA | PUFA Jii &
OB A e T S AR # T LCFA | SCFA
WD (UL 2). ANIEVZH 53 B BE 7 IR K 5[], SR A

SR R it 2 W, AR T AR | AR R A B
R, SR A 10 ) I T 4 A 1) R A T RN - S8 A 1
me fig i R . 214y Ak, BQ 5
LQ. HQ AR FRA A W] .22 5%, BQ 1 SFA &/ T
LQ . HQ, 1fi BrFFA . MUFA | PUFA i Jii & 43 % 2 il

REL L HRE 5

B/
o
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Table 3 Characteristic indices of fatty acids

14 TR SR 2BV IR IRRCE
5H 6 A 7H 5H 6 A 7H 5A 6 A 7H
H/L 74.9 50. 4 3.68 21.4 41.4 101.0 18.0 61.5 105
CPI 33.9 26.0 8.83 24.4 18.3 23.7 17.2 34.9 14. 4
CPI, 2.14 3.31 6. 64 3.55 1.94 6.28 13.2 2.9 31.0
TARp, 0.01 0.01 0.30 0.05 0.01 0.01 0.07 0.01 0.01
CAR 0.35 0.56 0.25 0.52 0.52 0. 64 0. 00 0.43 1.24

DH/L = > €207/ > €20*; CPL = CPL = » C10-28(ff)/ > C11-27(#); CPI, = > (22 + (24 +C26 +(28) /(€21 + (23 + (25 + C27) ;
TARy; = (€24 + C26 + (28)/(CI2 + Cl4 + C16) ; CAR = C24/( (22 + (26)

AR 17 18 R0 S B A D R ok A TR
TSR A O AR R S R T R A 2 R
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. MeC21 .0 #1ENAM IR R R RIS Y. &
5T Th SCEERR TR &t A 5, Z2 8RN R o5 B 1)
1% VIR, Hirp & B 5 Z 0 J& MeCl14:0 | MeC21:0,
MeC17.0. FH:¥K,MeC13:0, Mel6:0, Mel5.0 A
AR RS ORI R R R, B
UK TR EEERRINIRR , b LA €161, C18:1 fit
R, BT Cl4.1, C17.1, C22:1. Aif

IR D5 R — FBERY TA by 2 LA 38 R A T i A A s
Cl16: 107 1 C18:1w7 M FERIEF41HE """, Cl6.
lo9 BN & EAZ B A bR, C18: 109 W27
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AN AIAR TR, KN 16, 20 122 B Z JE AN I
i BB Bl N 2 B RN AL 1) 2 b i i
FE it b Z2 AN AR D R 5 i B A1, AR S €626,
9. C18:2w6,9(c) ., €20:50w3,6,9, C18:3w5,7,9,
H C16:206,9 F R, C16:206,9, €20:5w3,
6,9 TEAARVE SN 22 468 SR i o B AR Ak 7RIS
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Fig. 6 Contents of fatty acids from bacteria and plankton in epikarst spring
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