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IEC ke (@i al), 100 ¢/L firf BR B fiE 1S : 29
0.074 mm ( 3£ [ Sigma — Aldrich A& 725 ; iR
0.074 ~0.038 mm ( & [ Merck /& 7= &) ; LC -
NH, (% [E SUPLCO 24 w] 7 it ) 3 S H e (DCM) |
PR T 2 Tt 2 19 8 €6 3% 4l (] Meker 2% ] 7
ain) 5 EAREA o Bl (R e O RE A0 T
FR ) KGR : HPLC 2% (R HER 2 BR AL 237 A PR
NEE D) 3 SN EE(TPA) FI LR S - (3% 2 (18 ]
CNW Technologies GmbH 23] 72 i) o
1.2 Rl iR s e alife inifi

VAR LT SChy BRI DL SNS A8 ) o 345
PRI MITERLSS N, T T 5 B 4 R SR B 1L 1 I AE
60°C IFAZE A T HR AL 12 h (£ 2 A6 F st 1 1 ) 7
2L VOHEE) © VISR =95 5, skt suniid T
JEIZL ¥ Tt A TS T AN Zak ¥ VR ) R EE
Y URIN ] 22 R F 30 min, 75 [ A6 J5 B9 AR & oA
1 mL 50 g/L NaCl %W, i 4 mL 1F C ke 4y =k #
B, SR 5 il 2 e A (AN AR D 6 mm FEFIE T KB
N4 em, fik s W AR 40°C SR F IR R D
24 h) #Ffraifl, BIJe H 4 mL IE C SR e ke 41 70 v
JI5E 5t A A o i A RO ), P 4 mL
A BERE BRIV IR TR SRR A G vEE T ok 35
H A5 2 Y i 7 R T I S5 A0 o o 39 1R Ak SRS A |
(FENFE 6 mm FERIHFAKE N 4 cm, 100 g/T. fiff
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3B 1S mLAEC kS - &AW ke (AL 42 1)
4 mLZGEH Bt - CRRCTR (AR 4 2 1) Beif Fi g
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Fig. 1

NRIGREAREEAN Il S0 e R R i
The recovery rate of standard fatty acids by different

purification procedures
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ARSCHERN 3.2 ¢ W R TR N 58 Z2 IR TTHRTE
Pe sk, Y 50 mL — 50 H bt — HYBER A0 (14
L9+ D) AEB ARG 26 1F T2 3 UChlid, R85 K il
RV 8 iy AR S 2B R T, 23l
PR F PO AE h HEA TR W R PR AT o

TYGZE RN 2 o , PR RS ] A 2 2l
5 FRARINE IR, T L w35 B RSO DT R (B A > Coy ) 15
A, HRE 1(Sed - SNS) 13- 2 B IR AR W 2 A
TR 2(Sed - SPE, [ 2, U PUREAE R S0 T
AHE) , H n - Co, IRIIIR & HEA TR 2 19 3 45, A
HORMIRITR 7 A 22 BRI . PRI T L AL )
—FEAR T2 AR AN D 985 K ACLyg_y 2350
23. 7R 1) A 26. 2GR 2,48 1) .
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120
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Fig.2 The individual fatty acids distribution patterns of Duoerji

peat samples purified by different procedures
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EA TR SR AN [R] A S 06 A TR 1 b 2K e
FEIEAHRIE 715 Sy 7 G 6 B 1k 55 vl R 1 e P
JE TR il N 107 R 114 [ A3, 2 S 2 o i 2
ARGEME R RS SR ] ( LR TE D 2%
4% 10% A1 20% ) , SEALSF LI 2 IR TR IR NEY)
IR NR IR S A 2. SR R, BEE VEML
TR 2R JEE S0, 45 21 i 107 R 1Y 5 I R DL
N, T ELAT E A AR 5 R o A L
— 2 (3 2),ACLys_y Fl ACLy 3, 739311 4925.95 £0. 10,
26.20 £0.07, [H 1, i Hl SPE 34> 85 2405 W 2
I, R H 2R 1 e J3E A 2 I M TR [ AR s
BEZ R

# 1 Allmrraifesy e b, R RV R INE Wi 200 2% RN R &
Table 1  The individual fatty acid content of Setaira viridis, Trifolium repens and Duoerji peat samples by different purification procedures
T A -1
P ARt /g w8 ) ACLjg_3 ACLy _3, CrolA SD
BT Chp Cp Ciy Cis Cig Cpp Cig Gy Gy Gy Gy Gy Cyy Gps Cyp Cyp Gy Gy Cyp Gy Cyp 8" C/ %o
GW-SNS 29 0 111 40 2410 56 436 10 431 26 456 36 284 20 96 7 90 12 124 33 82 18.88 23.56  -21.1 0.05
GW-SPE 12 0 12 7 183 6 38 0 24 8 24 6 38 6 49 8 93 16 138 28 90 24.27 28.11 -23.3 0.20
SY-SNS 19 0 150 59 2354 56 699 11 322 23 206 57 202 22 50 14 60 15 65 31 23 18.02 23.15 -36.2 0.02
SY-SPE 10 0 7 7 166 6 40 5 10 S5 10 7 17 5 12 7 30 12 60 11 32 21.71 28.11 -34.9 0.19
Sed-SNS - - - - 25 2 31 2 68 7 47 13 8 13 104 5 68 4 20 1 3 23.7 24.65 - -
Sed-SPE - - - - 5 0 6 0 10 2 16 8 54 10 91 6 93 6 42 2 8 26.2 26.54 - -

Y BER A GW SY Al Sed 4 IR FRH . HE BUBUWI; ACLyg_ 0% Crq ~ Cyo BETBRAOTHI4E K (Average chain length, ACL) ;

SD AR PIURI k =2 [1] ) B3 o i 22 ( Standard deviation)
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Table 2 The relative content of individual fatty acid of Duoerji peat sample eluted by different concentration of acetic acids

RE TR AT 548 w/ % (AHXTTF n — CpeFA)

LR ACLjg_3 ACLy_3
Ce Gy G G Cp Gy Gy Gy Gy G5 Cp Gy Gy Cpy G G Gy
2% 5 0 6 2 16 3 21 10 64 6 100 14 96 11 32 8 6 25.85 26. 14
4% 4 0 5 0 15 2 20 10 61 11 100 8 102 6 37 3 7 26.08 26.30
10% 5 0 5 1 16 3 21 10 63 11 100 10 98 8 35 8 7 25.95 26.21
20% 5 0 5 2 15 3 21 10 63 6 100 11 99 6 34 1 4 25.90 26.16
FEHE/ % 5 0 5 1 15 3 21 10 63 8 100 11 99 8 34 5 6 25.95 26.20
tfEIRZE 0.57 0.00 0.39 0.94 0.63 0.38 0.70 0.33 1.14 3.06 0.00 2.79 2.58 2.40 2.06 3.27 1.40 0.10 0.07

2.2.2  BAAEYI AR T R BE A A3 A Stk [ o 2= 4 A
pugsd

Ry T 20T LG P A R A A 2 R 2500, A
SCFRR I B XL ( Setaira viridis ) F1 = - 55 ( Trifolium
repens ) AR AT RS . A R R SR T
R TKIEUE TR A N BE T (40°C) . ARE
SRFRI 0. 21 ¢ f R (GW) F1 0. 15 g =it &
(SY, fi ¥y RO ), el s & T & B 1S
mL @ bE - HEE AL 9+ 1 ) ilide 3 ¥, 153
AR VRTE 22 55 1 U W5 0 (o P P A i R
TEFE

W3R 2 F7R , SEB A5 -5 Y IR AT il 1Y SE G 45
FAL, BB ( > Coy ) PIE A, AR 1 45301
B AR DR 2 i T e 2 (&1 3) o A RBR iR
(3 AT A A TE BRI 22 5, Wt A 2 45 21 10 s Uiy
M2 ACL,s it WAL 2(5R 1) o RAE TR Bk W]
2R 2H T B PR R BIF S rh 4y T G BRORe B
FR) AR €8 AR STk — 20 0 B AN [) it A A A5 2 9 s 17
TR Bk [P 57 3R ZH R A — B, AR IR R Al fh 1 e v
f=ut B3 H] 0~ Cy I Wi BR ) 87 C 235 K
—21.1%c 1 = 36. 2%0 (P FE 1), — 23. 3%o Fi
-34.9%0 (WiFE2) AFTEM B 2R

AR ST SE B 45 R 1T DL, ASTR] 0 S8 30 i A
AfAL R ARPE AT B2 BB EINR 7 TR 1 25 40 A
ARk [ R A AFAE DT R 22 5 o SRR 1 B
e a3 405 A DL R I 82 19N,
Ficken 25" {OHIF 5% 3¢ B Hh S5 % I 1O 28 Mg By 32 Bk
PETF KAL) , Gao 25100 38 o 78t 7 o R IA y L
WHFERIEIETTRRYI n - Coo Fil n - Co, JRITTR 2Kk
BT KA. A7 EIEERY], RIEY R
V5K (ACL) SR Z A A IEA L R,
PRt , AR A 0 SRR A ] 19 S5 9 Y A 45 30 1 g )y 12
S A AE B B 22 e iy S A
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Fig. 3 The individual fatty acids distribution patterns of Setaira
viridis and  Trifolium repens purified by different

procedures

3 DU P IERRR AR B 15 X
DU R BRIVE nT LAY B8 2571 RS 5 K
FENRITIELS 5 N (Ester) 1R A7 7E , Bl A2 AL 1A
PAALAFAE R R (14 LA 5 P 0 H il 2 30 g 71 Cg
BITR " , AR R B R ( PLIEA ) 2 H i A 490 40 M
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REEREIE SRR Z 18] i 45 5 B0k , — oA Hliak
FANAR XK R G, 5 2 BRI R (A0 S 1R YR
S5 ) W FLE A5 Ok, i AT K AR T R 5 R Al rh PR
NEVI 53T, R R 2 AR B IR iR e A6 2 vp
PRI NRITIR o HH TR 2 X i 17 R b o 1) [ i
BT 100% , R % #2 w] DL glifb o3 5 AR e
IFRISRIIR . MHARR 1 rh SR FE i i AT R AR 5
AALAR IR , e Al 7 v A8 i B A A SR 44T AT LA
P fl A Ry B 26 Ak & W Bk AT IR 2T R O
( Transesterification ) , {6 5 77 FR S 2518 5 B2 5% 4k M
N R G (FAME) ) 32 145 21 59 Bl 7 R L 1%
SR S AN I TR AR I 285 g 10T TR )R 45 ), AT et 2%
TFER B T A W RBRE AR TR

I IR TR VE A it PR SEEAR T TR AR , I 5T &
KO HEPIR N TR 25 i 107 1R RE 75 Bz 76 2 AR W vh
SR I RS, LU TR h B S R IV IR A7 A
o3 52 ) B HAE Ry AT 6 A5 1l B4 Huang
SR R A R AR Y S K n - C I
1R AH AR XE iz 7% 20 138 oo i IO b, BB
n = C JRWTR F 2L T AN N, A RE& i S A
TR AR XU RS B TURRY b i HLAE
TIERIZ (R AR L3 ) n - Cio IEMTTR — %
TR O o TR n - Co IR IR /3
PR R KL n - Co BRITERAY 10 45" 76+ h Ik
KRR TRt P REAR PRt Al oA, i 2B AEL A 1A PN O T
SHe TR ] RRARXER R AFRIA TR h o R, i
FEHFEAHNATURR Y v R 107 R A AR, 8 P A R 2
SELUREYIE B ASNR TR AT REEE A5 B

SR, QNS TTRR Y vh 35 A K AR A B
SRR I INTE TR P e A v s S5 AR 1Y 35t PR AR 7T e
PARAFAETCRR Y v, Boli A A 0 K P %) T 250 i 7 PR A
S E R FORAF T UUERY) b, 2E TR g 1D 2 73
AR S R R AR A o TR 22 IR IR R i
R IRRR 2 15 2 AR B BUIR iR R & T M 2R e 25
JIR DT , T L3 S P AT A 50 107 1 25 el o, 101
WERES n - Co IRNTIR & /29 il B 2810 3 A%, iX .
He i BT h SR 107 R 1 43 A AR Cln i
SIEWITRAFEIEE R ACLy, 5, 0 26. 5, TN _FBRZS

RITIR G I8 K 24. 7, W4 2) o FEUTRR W il

BT RR R ANE AT DL B HESE Goh r  RBOR 1Y e
FKACEY), RTINS IR PE I , B 5 PR

5 S WK Sk FSARL IS 1) A I T R e, RV 73 e v 2
IR > AU v i 5 25 R U 8 e 25 R 0
BT LIAH LR AL, i TR b R R AR A 2 Y
n = C IR WM AR Al i R 41O A — 2 (£ 2) , X AR
] REZ R MR 2 DAY F i 2R D R Y () 07 3R 41
o PR FHURAE 120 Hr e dh o BUIR DT T BE B
IE AT LA SR ) b A fo 1 A s 7 TR R T A 15
B, SR B R 21 E 0T L R AR
ARSI BT RE P R DT RR G REAE

4 o5k

I — RGN LR, A5 & B g AR
AT LIS B Ll A 4l v 10 i 7 1R, 1 L [0 W50 28 38 e
(85% VU L) ,ERZH A Al SE M AR Wi RR el Ak i . JF
H R 2 43 25 B 7 BRI, e a5 v & R 1 ik
JE(2% 4% .10% F1 20% ) AN 43 %F B 1 2 [0 Wi o5 v
B S s, PR I Al 1T 4% 1) SRR B AT

TR 2 4 B AR S AT AR B LT 28R i A
NEWIR , W fe 1 AT 45 2l o v i g A A e S AR AE
()G PO R o 1R o 300 7R i A o R o = i e A 3
n - C IEMIRR Y 8" C (A BT £ 5%, 2000 - 21. 1%0
1 -36.2%0 (JEFEL), —23.3%cFN - 34.9%0 (JiFE
2) . HIL, A EAER R BT TR L 2 1
TR, LA AN [ 24k 7 0845 B A s I R & Rl 57 R
ZIM 25

R AR Bow , B TAEUTRR Y i 25 06 1 R
FIEEA AR iR T LAAH BG4k, DA e fff R O/ 1 40y
Fean b SRR A G, ] LUE 2R e ) ek
fEERAS R DT B2 B WO I B 28, AR5 AR 20 Tl
WFSE A SRR ) v 1 I 2 S R, 1 P i
2 FRAAE Y i B SRR TR FT RE T A A 3L

Brigt: SR R e MR PRSI 5 BT B R
FEOUHI T 2 7 v G R U A S 5 o e P BRI Y
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The Disparity of Chain Length Distribution Patterns and Carbon Isotopic
Compositions between Different Fatty Acid Purification Procedures

ZHAO Jiang-tao"* , LIU Wei-guo'”>* | AN Zhi-sheng'
(1. State Key Laboratory of Loess and Quaternary Geology, Institute of Earth Environment, Chinese Academy of
Sciences, Xi'an 710075, China;
2. School of Chinese Academy of Sciences, Beijing 100049, China;
3. School of Human Settlement and Civil Engineering, Xi'an Jiaotong University, Xi'an 710049, China)

Abstract; Saturated fatty acids and their isotopic composition are important proxies to reconstruct paleoenvironment
and paleoclimate. There are several extraction and purification procedures of n-fatty acids based on different
principles. However, a comparison test between different processes has not been reported. In this article, the
agreement of fatty acid and its isotope compositions purified by different processes directly impacted on the proxies’
application, especially on the comparison of reconstruction results from different regions in global change research.
Two common fatty acid purification procedures were used to purify lipids of fatty acid standards, plant and peat
samples. For the standards, the recovery rates of these two procedures were all greater than 85% , which indicates
that these two methods are reliable to process the n-fatty acids. However, for the plants and peats samples,
Procedure 1 obtained a relatively large amount of shorter chain length n-fatty acids. According to our results,
Procedure 2 obtained almost all of the free fatty acids, while Procedure 1 can obtain both the free and ester state
n-fatty acids in the samples. Since the free state fatty acids and esters state fatty acids in the sediment can be
transformed into each other, using Procedure 1 to analyze the total fatty acids in the sediment sample was more
appropriate. Alternatively, we can also use the Procedure 2 after the ester-state fatty acids in the lipids were
released as free state acids by saponification.

Key words: fatty acids; distribution characteristics of chain length; carbon isotope composition; purification

procedure of fatty acids
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