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Abstract: The compositions of particulate organic carbon ( POC) , fatty acids (FA) and chlorophyll-a ( Chl-a) and their
correlations with phytoplankton groups were studied during a major diatom ( Skeletonema costatum ( Grev. ) Cleve) bloom in
July, August and September of 2005 in Jiaozhou Bay. The concentrations of Chl-a and POC peaked in the bloom stage
(August) and the percentage of Skeletonema costatum ( Grev. ) Cleve reached to 86% in Station A5 and 59% in Station
C3, dominated the phytoplankton species. Total particulate FA, followed the patterns of POC and Chl-a, also showed the

highest concentrations in the bloom stage and that were 2 —3 times and 20 times higher at the two sampling stations C3 and
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A5, respectively, compared with the values measured in the pre- and post-bloom months (July and September). The fatty
acids were mainly composed of 16:0, 14:0, 18:0; 16:1w7, 16:105 + @9, 18:109, 18:1w7; 20:50w3 (DHA), 22:6w3
(EPA) and i/ai-15:0. Monounsaturated FA (MUFA) and polyunsaturated FA (PUFA) fractions were higher in the bloom
stage than that in the pre-bloom stage at both stations. In the post-bloom stage, however, the percentages of straight chain
saturated FA ( SSFA) and branched chain saturated FA ( BSFA) all increased while the MUFA and PUFA decreased
significantly at Station AS, but increased conspicuously at Station C3, especially the w3 components. The fate and
composition changes of particulate FA indicate that phytoplankton ( diatom) was the major contribution during the bloom
month at both stations, while detritus and bacteria contributed significantly in the post-bloom stage at Station AS. It is
suggested that the death of phytoplankton cells after the bloom largely reduced algal abundance in the diatom bloom at
Station A5, but predation of zooplankton appeared to be the controlling factor for disappearance of the bloom at Station C3.

Key Words: phytoplankton bloom; particulate organic matter; fatty acid; Jiaozhou Bay
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FHER AR ), AT B AL 6] PR U IR T MR 2540 B 0 TR B . PR A 2, &
RE AR RV BYSEIA. ARIIEX IRV SRR , SRR R BAR

JEE NV L T30 VG 1, T ARZY g 374km”  SFHIKIRAE Tm 247, 2 — MBI IR R H A . BMNE R
NFE RGBT HRE BZRILES, RSN R A AR O, 27 5 X Ak K FA: 15 15 K HERCR &
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BB TS 4, PDFEDT T S AMA T TE A 38 U A I A ) 2 % S 3R B I 6 R S5 07 T EAT T B D9
RRT —RIIBER . 2005 FHZ(8 A7) , BB RF KB BUEEAE PG, R R B g b B 408, Kk i
HRE TR 18.7 pg- L7 BRI EE IR BN BE (E 1) o ACEWRSH T BINBHEALR L
T BORLA WL RO BT BRI S 5 &, B 7EA FRAR M BRAE AR R 0 A B4 i A AR v R i LE W I S5 0 A8 30, D
JEEN 75 1 i A 0 A 3 ) 2 d AR IS SR A3 — o B 5 SR
1 #R57EE
L1 REE¥ANL

AUHTFE BB AR AS SRS H 0 C3 S BEATRAE AT (B 1) o AS SRR AN O, 52
Rl IR AR ABOR, INZ KRS BE T 22, B R IA T B o T C3 3l B 2 0T , 32 i R il A\ 2 Wy A X 452
N, BSEBINKIRSTHAE S BR , B IR R BEAR R B o
1.2 tREERE

WA B LS RGP E IR, T 2005 427 A 8 A& 9 A AT RetE. RS MGk
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SRR , 3o U I 160 wm 4 5 28 B 25 8 K 14 7 18 30

Yy FNORLY) o WL FOAE it B T [ 2R (R ot 9 0

URrP BB R A VKR, 7 B SE R R AR TR ( -50C T N
Lash 2 4) ERER W AW B HE D, RFLE 362° ¢
-20°C vKAE 0 T AR BR BT 7E

S IRWiBRFE M R 25 , i 450°C %8 Sh 2245 1) 25 mm
GF/F BRREERLA HUBRHAE &, FH AR AL PR ) 47mm GF/F 36.1° 1
R M 2R R o
1.3 JBURLA HLBk B 4% R a I E

WURLA HLBR A i ZE Wk 2R PR T R Z8 K BRTCHLEKR , 60°C 36.0°
fEIR T4, FIH Flash 1112 SER G E MR EE . 4%

R atE i A 10ml 90% P ER K R AE - 4°C /T 12

B¢ 24h, ] Turner Designs 10-000R M-4R R FOGALMER  BI1 2005 45 8 F M 5% a WeFE (pge L") i928 IS K

B, RS (ASC3)

1.4 SR EEU% B AL AL, Fig.1 Distribution of Chlorophyll-a concentrations (ug+L~') in
R 4 B SR PR A B A KB R August, 2005 and the sampling sites in Jiaozhou Bay

T ERHE S E T HREECE T, A AR (19:0 SRR L) /5 FE 0 B B IR & WOl A B O AR B E 2 A

FEa (IR AT NIER) MR BURERRE AR P ES AT BB 20 —HEE 08D, A

WAL TGN 6% WIS A48 P EKIER , B T 80 CIER/KIAF b 2k 2h, B 2R HASIKRT,H

A LE1E O beiR & MU A R AL IR DA, KU SRR AT IR AL , S8 e — S P b IE C b IR & W

KBS D ZEE, ZEBOR P BI h i AR T R . 1 14% B = 80P B0 PP 1B 025 B 10 25 1 I R AYT A= 1k A s 17 R Y i

(FAME) , Z J& F A kR R 7 BR Y Be 4t JF 2lifl , B T IE S se TR 7 o

1.5 SAHEE-FRIEEMH(GC/MS) 047

JIE W3R F 7 ] ThermoFinnigan TRACE DSQ SR AT E M2 B, i B BBy Agilent i
DB-5, #i#%A 30m x0.249mm x0.25um, GC W 554K AL R R AR RF TR, B4R 55C , f£%F lmin, R J5 2L
30°C-min ' FHEZE 175%C , FE-LL 2°C FHE F 240°C , 5 J5 LA 6°C-min ' FHE £ 300°C {835 10min, #E£E 1 E E K
270°C, Kl A IREE Ry 320°C, R AR SRIREE 250°C ; BAUH R SRR, W 1. Oml/min; FEAF R B ShifEE,
PEREIRFR 1l , N3 . MS B4 B IR 250°C , LA EI 5 sRE B, e BS e JE Oy 70EV, K 5% 4 1338
(full scan) 7=, i & 75 ( mass range) 7 50 ~ 600,

FA&Fh B — RR AR Y A b ZEAR R SO ARA4F B £ B8 I 8] [R] P 45 NIST 33 Pk AT e, i B R
WARPRHE TAE I o AU XoYoZ TEHORFR IR A A 4 , Horh X FRRBREE K BE, ¥V R WU Y
B H ,oZ Fm NFEAR G E — SR TERAE
2 #ER5H5m
2.1 JKIFEEHFE

1 8 H AR, IS LB R T 7 A OKAERT) F19 H OKAEJE) , JUHR C3 o, e LA HI A
2m, KAEHAERER] 1. 2m, BEE AL R)IE IR B RN, 79 AMN 4. lm(R 1) AT 0, FHEY YRR W
KEBERER— N FER T 8 A KIEIRE R, FHEMBIR(E D)

2.2 MR BURA LIRS T RRYE B 3 A

B2 g5 T P RAE R AL 4R R ORI ALK S S IR T ER VK BE I ] B 285 . AS B4R, BURLA Pl
MMk BEFEBER R AERTI T A 4r 0 2.6 pg-L7'fM1 0.5 mg-L™", 76 8 A By, 43510 Slpg-L7'#1 3.4
mg- L1, T3 Uk BE R SR AR TR [B1VE B R E AT /K P (3. Opg. L7 A1 0.5 mg-L™") o C3 343K RABkL
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BRI R RS AS 3 —B HASEEE/IMIL . 5 SR RBURA YUK BE 122t S,
PSS BBORLA L) IR W BR YR BEAE H B BE AR 1K) 8 H iy ikimi , AS i EUBCURAE R 7 A 8l T 29 20 245,
IKEN T 185. 5pg-L7", C3 hHRM 7413 £%,15%828.9 pg-L7' BEATRIF I 9 H BIRMITRIK BEKF KRB A
B THARR AR, 40500 9.2 ng- L7 (AS 3) Al 12.8pg L' (C3 3) .

F1 RERBELRHE
Table 1 Hydrographic characteristics in sampling sites

WL RAERSIE] K BEYE aLBE HhEE ¥4 DO
Station  Sampling time Depth(m) Secchi depth (m) Temperature( °C) Salinity pH (mg-L1)
7 H Jul. 10.1 0.9 24.1 30.3 - -
A5 8 H Aug. 8 0.8 28.8 18.9 8.95 9.25
9 H Sept. 8.4 1.9 24.3 27.4 - -
7 A Jul. 16.5 2.0 21.7 30.9 - -
C3 8 H Aug. 15 1.2 24.6 24.9 8.3 6.85
9 H Sept. 16 4.1 24.5 29.5 - -

O HHENEE TFA  —— BURCAHR POC  —o-- m4t3#a Chl-a

4 60 — 200 08 8-
'__) = /\ AS = '_—1 = /\\ e =130 ~
N I - _ a o L = 6 O
L 1502 2o6r 26 /N 2
O = N S 7 \\ =
o) E o) = 20
= oL £ 30t 4100 £ = o04f = 4 / \ =
= o g B o / \ 8
= - 2 = W / 1.0 =
T 1 %® s 450 &= ®mo2f % o 10 &
= & = = & » =
g | £ 2 Z pil 4 %

oL oL 0

0
7H Jul. 8H Aug.  9H Sept. 7H Jul. 8H Aug.  9H Sept.
BUAERS JR] Sampling time BUAERS JR] Sampling time

B2 e (ZERfEAR) | BURA HLBR (ZESM BB X B AR NRR (5 Seh) vk BE AR 1k

Fig. 2 Variations of concentrations of Chl-a (on the left axis) , POC (on the left offset axis) and total fatty acid (on the right offset axis)

2.3 P RAE R

AS VIR Y A BULF 25 0 rE3E (8 3A ), AR BT 7 A EEMEaEm P& RE
( Skeletonema costatum ( Grev. ) Cleve) , ZE 55 H2 & P& ( Rhizosolenia delicatula Cleve) , 3f3& £ T % ( Chaetoceros
decipiens Cleve ) A UZETE B ( Pseudonitzschia pungens( Grunow ex Cleve) Hasle) , B4 H BT 8 A iy il
BARBE G AR E BB MLE B 86% , HEE BEALHITHIR 9 H 4y il B 453 LU BRI, e Rh 28 i BBl L
PSR E , L3 40K 3 ( Leptocylindrus danicus Cleve ) FI3H 53 ( Streptotheca thamesis Shrubsole) fif /5 F 3 #8353 10%
(F3B), C3 ¥4 7 Ay WL SFHFHEY B &K 30% , 9 =/ f ¥ ( Ceratium tripos (0. F. Miiller)
Nitzsch) 2 f7 2550, ZEBEAR IR 8 F 40 FBE A o ELIREAIR IR T 5% ,7E 9 AR L2 ERH K (K 3A,B ),
C3 % 7 AN EEBEM EEH B PRI B R BEFERE A BBE(C. curvisetus cleve) ,8 H W RHF A Al B 448,
It i LA 3] 59% ,9 Ay FEF AN e sk M B3, PIesE M BB (C. pseudocurviserus Mangin) , FHEHEE, H /il
B 4B 75 fA 3 ( Eucampia zoodiacus Ehrenberg)
2.4 JRWIRA MANZHAS

JBE PN S ASUREAS AL Fh e T 81 £ s Oy R i B K B2 Dy 12 ~ 24 ik, 22 R AR BB MG T R , 73 Ay T4 1 A B U R
(SSFA) , S HEMIFIE TR (BSFA) , BN FIAE I AR (MUFA ) K Z A A I BR (PUFA) o B4R T, IR RR
ML SSFA Fir o Lol e , 393K 8 71% , R G B AR T BR (MUFA) F Z A F R ER (PUFA) ,
SRR BR ( BSFA) 5K, 320 5% (F£2) o SSFA #11) 16:0,14:0 K 18:020 F B4 M ; BSFA £ 5
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7H Jun. 8H Aug.  9H Sept. 7H Jun. 8H Aug.  9H Sept.
BURE ] Sampling time HURERT ] Sampling time
B B4 3 Skeletonema costatum (Grev.) Cleve o FREYESE Leptocylindrus danicus Cleve
o YR BE Rhizosolenia delicatula Cleve B JEfE N C. curvisetus Cleve
o FEEAA BB Chaetoceros decipiens Cleve w  JliEsE MBI C. pseudocurvisetus Mangin
B 57 3k Eucampia zoodiacus Ehrenberg = F#4¥ Streptothece thamesis Shrubsole
a RfHZEEHE Pseudonitzschia pungens (Grunow ex Cleve) Hasle B =fifas Ceratium tripos (O.F Muller) Nitzsch.
0 H“E Other species
B 100 100
AS C3
S 80 EE
£3 60 — 8 60
S5 40| B SEE 4|
£ £
£ £
R 20 g 20 |-
7H Jun. 8H Aug. 9H Sept. 7H Jun. 8H Aug. 9H Sept.
HURERT ] Sampling time HURERT ] Sampling time

B3 PRI RLR
Fig. 3 Composition of phytoplankton

A Rl 3 AT FL B Contribution of phytoplankton groups; B fi#F ( LA 10% ) 1114 i, Compositions of dominant species(B) (% )

35 15 B 2 17 SRS BCETEEIEIER , b L i-15:0 PF 5 LA K;16:107.16:105 + ©9.18:109 & 18:1w7
> MUFA f) £ 241 4y, Horp 16 Bk MUFA [ 18 B i) MUFA B 5 9] & ; PUFA 7 EPA (20:503) 5 DHA
(22:6w3) ZPINEZEM A 4, HIR N LIN(18:20w6 ) & ALA (18:303) , HoAth2H 43 7 B A5 5 BR EL i 34503 (3R
2) o HFPIRIHBRAL G SRR TR 5 BT ER B 7 & B BT ZhAB I3 2, AS %) SSFA FEBEAE & A BT 7 B
Re R BR B EL BIREAIG , B R AR R 70% 243 63% , 2 Ja X BEE SRR A& 2] 83% . 7& C3 5,7 Ay
SSFA fit (5 el 87.1% , 768 ApFEZE71.9% ,9 H i SSFA Jir o LUl H- B A 15 AS 3k —4F , BRI A £
E TR, MRS T 52% . SSFA AR fb FEE H 16:0,14:0 J% 18:0 JEHHER LI B 4L 5 | , 7E 3
HR AR, 14:0 BT &5 HBI4R & , T 18:0 & 16:0 fit (5 LLBIFEAR . MUFA (5 SRR TR Lol i A8 fh i # 5 SSFA AN
], ZEBEAE & AR B B T 16 ik MUFA Jir o5 LU s 38 in . 78 9 A iy, AS 3 16 Bk MUFA 7 (& B3 S0k,
R 16:1w7 N8 A 13.9% %3] T 0.8% , FE & MUFA W BUAHN T &, THAE C3 3,16 Bk & 18 ik MUFA
BT BERER LN 7 B 39 B Bkt iadt, PUFA & S ISHTER HL I 7E BE A & A o 72 v 1R Sh S AR b e 3
TE AS SR C3 ShfEAEZE S 7E AS 35,7 A 319 A M ¥ BT RE, WAE C3 3N 3 EF, K o3 RIIPEH
FR(4n ALA, EPA J DHA) F)ZR L JUH B 3% . BSFA Jir i SR T BR L5l (Y st ] 22 AL AE AS S R0 C3 WAFT7EAE R
MRS TE AS SR E BN R AT, N 6. 7% 2] T 3.7% ,FEEFRENHER XA, E£9 Ahh
8.4% ,MAE C3 SRS R MG MK, 7ERELAEN 8 MR 6.1% ,H ,i-15:0, ai-15:0 }% i-17:0 Z{ki
P, M ai-17:0 FAEZHA R .
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2.5 REZRAEIIR R ER YR E K AR AL
R RISTE S 0 TR (v FEE e A 5 A P AR A 4, R 2 ORI AU ch R 4R A B A R B o L DI B T

ALK 4,AS S & KB RITR UK FEFE B4R R A A3
BEETRAERNKHEIEG,C3 Wik PUFA ¥R 1 ik
HIREH O AMugET 8 H sk, Hoh 2SI A5y R vk
FEHTE 8 AmiE. HMBEERAERN S A 5HAM
RGBS FIRNTBR 1 E S IEEE AS % C3 3K
(e
3 itig
3.1 B IFBURLAR I FR U BE S N A8 5 v A
WA RO

R IFIURL AR 17 PR 2 5 I8 42 (1 R VR T R iR AR A
FotE B MEENRETE , HBENZ DA LR
DRI A =2 A AR, TR PRI A ) A ) =
B, Canuel'™ 7EXT San Francisco ¥ V8 ¥E4T 4 & BF
SEMTHE H , ALK S A U BR Mk BE 7E B AR A 5 JR e A
WHFTEREZEH . RUTEITRAER P05 AL S M
RLAR VT BR UK BE WIS FE B K A 1 8 A ik BB, T
TEBEAE R AT SRR W A i ik BEA = A K, Ui
B i 7 R VAR B B = S PRI A B R . RIR T
PR AR RIS B8R LA SCRE B AR ) 1 AR BOR S, N
IR R B, I Y A K BT, BEE AR RS
B REAR, IR Y 8 SR W B AL T REHR I, 40 Pl
ZBAN  ZERNIE R BN AL BEAE & AR 1Y 8
R KAERM T AR amis e (R 2) , HTE
LEVEIFEY R BR O A B b, (A K A3
RSN TR K ART, T AS SEE9 AMmEs T
TRKFEE MIFEAR, IR I A B B o 4 0 B 1 B o
TM7E C3 3,9 A ig i BRI A AN R k%, U6
SR B AL ) 2 B TS PR AR TR R RO B[] )
s, RV BRAS TR RN FE B0 T LA R 41 W7 e 42 40 g
TraZACHIIT ], SEPR b 20 8 A AL K AR TR PRI AR
Yy R BN 2 AT
3.2 JRWIBRAL RN BEAR & A 1 R ORLA LA 2K
ALK FE S

IR A LA S BRI, T8 R
e sh Py R o8 S 5 A2 43 B A AR g g
HE ) PITRTE S B b il o A RO R RE BT O R )
P B HE B R SR I OB T U . AN A

Table 2 Variations of fatty acid compositions and percents in total

particulate fatty acid

A5 C3

B FA 7TH 8H 9A 1A 8A 9K

Jul. Aug.  Sept. Jul. Aug.  Sept.
%
14:0 11.9 23.1 16.1 14.2 20.6 13.3
15:0 3.5 3.4 3.5 2.9 3.5 2.0
16:0 39.4 32.7 51.0 55.3 40.8 3l1.1
17:0 1.3 0.3 1.2 1.2 0.7 0.6
18:0 10.4 2.3 8.7 10.1 3.7 4.0
20:0 0.8 0.2 0.6 0.8 0.9 0.5
22:0 0.8 0.2 0.7 0.7 0.4 0.3
24:0 1.5 0.6 1.1 1.2 1.0 0.4
26:0 0.8 0.2 0.5 0.6 0.2 0.2
SSFA 70.4 63.0 83.2 87.1 71.9 52.2
i-15:0 3.2 2.3 4.4 1.6 3.5 0.9
ai-15:0 2.7 1.0 2.9 1.1 2.0 0.7
i-17:0 0.4 0.3 0.6 0.2 0.5 0.1
ai-17:0 0.4 0.1 0.5 0.2 0.1 0.1
BSFA 6.7 3.7 8.4 3.1 6.1 1.9
16:1w7 5.2 13.9 0.8 3.4 4.5 8.8
16:105 + 9 * 3.2 9.3 2.3 0.3 4.3 3.8
18:1w9 2.9 1.1 0.8 1.4 1.7 4.6
18:1w7 4.3 2.3 1.9 2.4 3.8 3.3
20:1w9 0.2 0.1 0.1 0.1 0.2 0.1
MUFA 15.8  26.7 5.8 7.5 14.5 20.6
18:2006 1.0 1.4 0.8 0.5 1.2 3.0
18:3w3 1.3 0.4 0.1 0.3 0.4 6.1
20:2w6 0.1 0.1 0.2 0.1 0.1 0.1
20:306 0.0 0.1 0.1 0.0 0.1 0.1
20:406 0.3 0.4 0.1 0.1 0.4 0.3
20:5w3 3.1 2.0 0.9 0.7 2.6 7.7
22:506 0.1 0.6 0.1 0.0 0.4 0.2
22:603 1.3 1.7 0.4 0.5 2.4 7.8
Sw3FA 5.6 4.1 1.3 1.5 5.4 21.6
SwbFA 1.5 2.5 1.3 0.8 2.2 3.7
PUFA 7.1 6.6 2.6 2.3 7.5 25.3
ratio
20:503/22:6w3 2.3 1.2 2.4 1.4 1.1 1.0
16:1w7/18:1w9 1.79 12.47 0.94 2.42 2.76 1.92
Ul 46.6 55.8 15.6 16.9 49.5 132.88

SFA AR BI9F 2 & T MR ViR Z #1; SSFA : B 540l i i
PR BSFA : SCHE (I 2E) f AR IR s MUFA : A — XU I AR A g
JTBR s PUFA : HA BN BIAS DA b SR I A TR AR AR s UL R AfLA
B (AR MR AR5 H G SR R L B SR B2 0 ) 5
* : 216 NIST P, RS 1 161107 B2

SFA: total FA; SSFA:. Straight-chain Saturated FA; BSFA:
Branched-chain Saturated FA ; MUFA : Monounsaturated FA ; PUFA ; Pol-
yunsaturated FA; Ul Unsaturation index ( X products of the unsaturation
number of each acid by its percentage of the total fatty acid); * : The
identification of 16:1w5 and 16:1w9 were based on NIST database and the
concentrations of them were calculated according to the standard curve of
16:107

@ Veefkind RJ. Carbon Isotope Ratios and Composition of Fatty Acids: Tags and Trophic Markers in Pelagic Organisms. Ph. D thesis in University of

Victoria, Victoria BC, Canada, 2003. 97 ~99.
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Fig. 4 Concentrations of straight saturated, branched saturated, monounsaturated and polyunsaturated fatty acids of suspended particulates in

sampling stations of AS and C3 in Jiaozhou Bay

Fi o AR S 3 (A R AR AR, T LASE R BRI AL BRI A S U R IR R AR . Horp 20:503 & 16
BRAEFEITRR R 16:1 07 JREREM E BN ER ™™ ,22:603 F 18 BRI FIE AR J FF 3K i 3= L JE 1
MR REME R E BRI BRI S 14:0 J 16:0, 7 16:0 [FH7E ¥ KB o @ 20:503/22:603
T2 16:107/18: 109 S 45AF i 1 BR ) ELAB S 35 7 ek 6 A0 B 986 AR AR X AL AR o 6 % A ok R R 4 i Kt
20:5w3 % 16 BAMFIRS B BRIT 5 HLEE & 20:50w3/22:603 1 16:107/18:109 W HLEAER R . WMERE
PEFAETIE | F I LIS 1 ,20:503/22:603 1 16:1607/18: 1009 ¥ LI 2 H BUFEAR , 75— S0 1538, FP 658 7]
BESBUREEE RS ™ SER WA B . FIAE, 18 BRI ARSI ER & 22:603 to AR IE /R
SRR R B B SRR AR B 1

FEAWIFE A, AS 35 8 AR B 14:0,16:107,16:105 + w9 AERHERAE SR RTER 1 LBl 7 A #r & ,16:0
M 18:3w3, 18:109, 18:107 &5 18 FRAMEMASH BRI ELBIEE 7 A A PR (18:206 A IRF) , X 5 HEHE R
HEH )0 ) AR B AR L o 7E C3 3,16 Bk &% 18 BRONIE AR BRI EL 7] 8 A4k 7 A 3B AR K
B, (B3 hn e BEAR R, o 16:107/18: 109 [ HLE RS, VLA REBE LU EE I i, F B LU EE T 1%, 35X 5 IR IEAE )
KRB (E 3 ), 20:503 F122:603 FEBEAE K ERIR AS SE¥IFEMRTZE C3 B8, ¥ FIokT8 mREBE
I BEAE XS 4B 20:50w3/22:63 ELIEAEPT NSRRI, X BAR 5 K A B BEAE AW &, JR B AT BB iX
FIRIE T BR ) 4 S R B 5 2B MR R REAE T B 400 B SRUKAR oA Ak A R B A
B MR R BRI LR 16:0 K 18:0 FE 2 7 A 4y A 1 VR 7 R 104 A58 R At 2 13X S8 A A i 5 R 44
R O AL IR HUR AR, B T NG U R B S 3 A A 0 R R A R LR e
Mo PIABURESE LAY 16:0 K 18:0 HLEEH7EBEAE R A B0 T I, SLARN. N Fn AR T R LU EE 48 5 , Ui A 7E B4
B 16:0 K 18:0 FZ i IH AR IFIAEYIRHE, \ALFE 16:0 JZ 18:0 YE NI SSFA FT (5 L M1l i 3 1A 7K - 1
WEAR T LA H I A e B R o |l T BSFA RZEA B P& A, I LA X N8 4 7T DAAR 17 3 7R 20 1
AR, AS 3 BSFA HLEE R SEAE R A MM, T C3 3 BSFA HLEEBEE B4 & AR 1R, UL BORA ML 40
W HLE7E AS SEFEARIMAE C3 M.

BEE BEAEHTHIR , BN A ML A SR R T 284k, 5 R AE B4R 8 AL, AS 35 9 A 4Bk 14:0 58, i
TR AR 5 BR B AL LR B T T, AR I B BR G045 SSFA 1 BSFA 5 B IR I BR Y b B %5 i 3k ) 92% , ik
BT G IR o 16 B 18 BRAEAIAE ER A K 20:503 H 22:6w3 LA , 156 FA 17 Al 4 75 151
B DL BT 5 ELEE KRR . TIAE C3 35,9 A5 8 H 0 AH Eb, 45 F 46 A g i 2 ) EL B &R H B R R, K
ZHAMFPEBRE I T LT, 03 RFIEHIER (41 ALA, EPA J; DHA) FLEE SN L B2, 13 BokA Pl
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Yrrh i 1 B O R IR A (B PR R EE MR C B R T 2, AR LA 8 A BRI LB &
B H X TR AR 3 IENTRRRE S E SR ERRA (B 3 ). AS ShAHRARITBR 5 BRI BRI LL
BITEBEARINIRIE Thm , s TRURA DL MUFA K PUFA f HUER , 56 BA L I 4 B 76 0B HLA H B4 EL Al 3k
FVRE , SIF I LB, AN B O A A TS BB AN RE B o T C3 35 240 B AR B A IR SR A 15
BARKAR R
3.3 AFFFRIRAEEERAERESHEBT K

A5 hﬂ:@ﬂﬁffjbiﬂ,xkﬁ{ﬁm%ﬂ‘ﬂl’] BIREhR B R, HOKR S e, ML T 0y C3 368
FrERPERI AR T AS 3, BT DATE [RJRE & A ik e AR i, C3 Jﬁﬂ’ﬁr%l#% TR AS . FEBEEHBERET,
A5 Jﬁﬁﬁﬁhu BIER (SSFA) o5 S R F) L 451 R e B2 32 3 , [ e fi Ol TR S 0 A0 B2 KM e, 3R ATl R 0
THIB T el PR I R BB AL FBE TR S B . AR C3 v, AN IR JG , ME AR BRI LU 53] T
BRITBRIN 46% , EAEAIBE R AT, Ul U A B IR e A ) AR KOO R %F . WTREJR I 2 - PR i sh i B
e R R B MR BRI B B ) %38, 5% 5 8 A5 9 A i sh W L o AR X B/ O— 3
TR S YA B BN SR , CEAE R A SR B , T AR B AL T HU B RE AR A UAPIR S s BE AR RO PR A
FET fEE TF C3 K ARSI A 738 ™, A M B A K B ) KR AR, TR IO T oAt K Sl 2 B F
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