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Abstract: We studied the food composition of pearl oysters (Pinctada fucata) cultured in six habitats ( Xincun and Li’an of Hainan
Province, Xuwen and Leizhou of Guangdong Province, and Bailong and Yingpan of Guangxi) by using fatty acid biomarkers. The fatty
acid biomarkers indicate that diatoms, dinoflagellates/protozoa, chlorophyta/terrestrial plants particles, brown seaweed and bacteria
could be the food compositions of P. fucata. The biomarker of chlorophyta/terrestrial plants ( 3,[ Cj5.,(n-6) +C5.5(n-3)]) was sig-
nificantly higher in Xincun (4.64% ) than in the other places; the biomarkers of bacteria {[ C;5.,(n-7)/Ci.;(n9)] and Odd&br
FAs} were higher in Li’an (1.29 and 4.21% ) than in the others; the markers of diatoms (Cy.,(n-7)/Cs., and DHA/EPA) were
significantly higher in Leizhou (1.06 and 1. 13) than in the others; the biomarker of brown seaweed [ C,,.,(n-6) ] was significantly
higher in Bailong (9.08% ) than in the others; the biomarker of dinoflagellates/protozoa (DHA) was significantly higher in Xincun,
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Li'an, Xuwen, Bailong and Yingpan than in Leizhou. It is indicated that the food composition of the pearl oysters was closely related

with their habitats.

Key words: Pinctada fucata; food source; fatty acid biomarker; quality of pearl
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Tab.1 Cultivation locality and biological data of P. fucata
Rt H REER RE/C FEK/mm FC 1/ mm 72 95/ mm
sampling date location temperature shell length shell height shell width
2013-09-13 B HTA HE 18°22'N, 109°59'E 27 61.06 +1. 69 61.06 +2. 11 24.22 +0.97
2013-09-15 R ELLYE 18°23'N, 110°06’'E 24 60.54 £2.83 61.47 +2.37 24.19 +1.21
2013-09-24 18 Y 20°24'N, 109°57'E 23 67.30 1. 44 70.40 £1. 37 24.98 1. 04
2013-09-25 TPV 20°27'N, 109°55'E 23 64.90 +2.76 67.53 +3.04 21.80 +0.94
2013-10-03 HEZEk#E 21°31'N, 108°21'E 27 50.26 £2.24 54.36 +1. 81 18.92 +4.29
2013-10-04 BERACEYE 21°28'N, 109°52'E 26 64.35 +4.48 67.72 £5.37 25.91 £1.56

TR, RRETRYNTFHE iz

Note: Shell length, shell width and shell height are expressed as X £SD.

L) MBI HRE . BURHR T 0.1 ~0.2 g
FELE T F, A2 mL & 405-FEERIVE
) cV(HED) =2 : 1], BHFURG S EHE
A, FRTHREEE2~3h, AAFLL9 000 remin~'
B0 15 min, B2 K, A1 mL FHE%ER EE
WHERE TP, RO [ HEKRIMA 2 mL &
- B, R B FER, I 2 ke EiE
AI3F mRE D HmA 0.5% 4655 (CaCl, ) 1. 6
mL, JR%#H RS 0.5min 5, 769000 remin '
B0 15 min, B0 2 K. FH 10 mL FEH 2V T 2R
WHEBBIRER W, WELENH, FRHASN,)
W2 TIRBOR IR . TR i il S BE 5
MR EHREERE W, MV RER W, 5 W,
ZE, FEELENHREN,, hEEHERET
-20 CUK48

2) RMiER R AL . AR A AN A 1 mol -L~
FA4LH (NaOH ) -HI BEE W 1.0 mL, RFHIEAIIT
FEN,, RIGTE 60 CK¥EHIriE B4k Z i H K
(#15 ~30 min) , BUHEOEIFINA 2.0 mL =45

LR BER W (14% ), BAEBRAE N, EH O,
F 60 CAKBH K 30 min, BHINAIEC KL (517
46)2.0 mL, AN, JFIRA), JF4kEEfE 60 CKE
B 2 min JFEH . FRAERIRIZIREMA
3.0 mL 1B {b8H (NaCl) 75, #E 15 min J5 LA
FEHBRR EEAIE, 23BN SEEEA LS
mL FREHHRR 1 3, AN, HHEHAEFT -20
CIKFEN

3)GC-MS X #5544k 4% kE DB-
5MS(30 m x0.25 mm, 0.25 wm); #EFECEEE 230
°C; FHEFEF R 110 C{#34%5 4 min, L) 10 Comin~’
G TR 2 160 CAR4F 1 min, HJFLAS Comin ™'
EFE] 240 CLRFF 15 min; BRKWASR; WEHR
1.52 mLe-min~"; RAELHEE, LR 1 : 30,
Bk 55 B FURIREE 200 C; HLFRER 70 eV;
Fiit 40 Fl m/z 40 ~ 550, ¥ I BR AT ] 3
1.3.2 JEWimbrEY IHCAIF 5T i 2 P B4 B 7 R
PR IRh R IR 2,

®2 TERHBRIREY
Tab.2 Main fatty acid biomarkers

FIR FEENIRIREY) EZBCN

source main fatty acid biomarker Reference
FEBE diatom Cis:1(n-7)/Cig: 0 EPA[Czozs(n'3)]/DHA[szzs(n‘3)] [14], [17]
AR RIS E A 5% dinoflagellates/ protozoa DHA[C,,.4(n-3)] [18], [19]
KEVFHES G A AEY) chlorophyta/terrestrial plants %[ Cpg., (n6) +Cyq.5(n-3) ] [20], [21]
#5%E phaeophyta Cy:4(n-6) [22], [23]

M bacteria

Cis:1(n7)/Cyg.y (n9) | AFERR K SCHENR TR

[24], [25]
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S8 AN KR P 3 {E R R . SPSS 19.0
BAHATGRIT M, ZREEERARR T £
5+ 7 (CANOVA, Tukey £ 30) 4 %, B 15 K *F B
95% .
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TERRRLRR I B B, BE R Tl MRS
PUEAR, MSHR . EMEEERLTREER.
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B3 (P<0.05), FEFLL
Fig. 1 Relative content of crude fat of digestive gland in
P. fucata from six sites
Different superscript letters indicate significant difference
in relative content of crude fat (P <0.05). The same

case in the following figures.
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FE A R AE DL AL BRAE S i W7 BRAR 35 B9 23
FEBEe SCEE S AR W BR A A vk o A A B, R
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Tab.3 Fatty acids of digestive gland in P. fucata from different places (fatty acids content)
. R ER AR BB 2080/ % fatty acids content
= P =, N

HIFNIE)PiES saturated FA Ci:o 3.44£0.55 3.74%0.30 1.66+0.04 3.67+0.32 0.77£0.29 1.67 +0.47
Cis -0 0.38+0.02 0.51+0.07 0.3120.02 0.24+0.02 0.26+0.02 0.390.15
Cig:o  14.60£0.69 14.48+0.63 13.26+1.14 14.13 £0.09 13.38 £0.55 15.33 +1.30

Ci7:0 1.19£0.09 1.31£0.01 1.24+0.01 0.25£0.00 0.06 =0. 01 -
Cis:o 6.49+0.15 6.72%0.17 6.3820.19 7.86+0.41 7.28+0.28 8.54+0.12
Cao:0 0.47 £0.38 0.43+0.14  0.09 0. 02 - - 0.20 £0. 15
Cy o 0.31£0.27 0.1720.05 0.0920.00 0.72+0.04 0.17 £0.03 0.13 +0.06
3. SFA/% 26.88 £0.39* 27.36 +0.85* 22.94 +1.07" 26.87 £0.61* 21.92 0. 62" 26.26 +1.21*
HRMAIPE I ER multiple unsaturated FA Cyq:1(n7) 10.97 £0.20 10.67 £0.64 8.72+0.25 15.02+0.29 8.30 £0.17 10.02 +0.26
Cig:1(n6) - 1.78 £0.06  1.40£0.73  0.45 +0.06 - 0.57 £0.70
Cg:1(n7) 2.46+0.17 2.71£0.09 1.7520.66 0.41+0.01 0.48 £0.04 0.53 +0.07
Cg:1(n9) 2.97+0.14 2.10£0.18 2.27+0.03 2.610.11 2.43+0.09 2.87 +0.89
Cyp:1(n9) 2.0720.25 2.21£0.29 1.32£0.63 1.31+0.17 1.22£0.38 1.54£0.80
Y MUFA/% 18.47 £0.32* 19.47 +0.48* 15.46 £0.26" 19.80 +0.23* 12.43 £1.00, 15.53 +0. 69®
EAMIFPEITER poly unsaturated FA  Cig.,(n6) 1.14£0.19 0.45+0.24 0.88+0.04 1.1720.30 0.59 +0.01 1.03 +0.49
Cg:3(n3) 3.50+1.17 0.54+0.06 0.95+0.15 0.89+0.39 1.35+0.10 1.03+0.11
Cy:2(n7) 0.51£0.17 1.12£0.65 1.90+0.28 0.59+1.07 1.31£0.18 2.26 +0.68
Cy:4(n6) 6.98+0.55 6.53£0.45 6.27+0.76 3.610.12 9.08+0.58 5.26 =0.70
Cy:s5(n3) 8.67+0.28 8.77+1.13 7.23+0.11 9.400.24 8.54+0.33 8.81x1.39
Cyp:(n3) 11.38+0.76 11.43+£0.20 10.32+0.24 8.32+0.04 10.87 £0.38 10.56 +0.35
Y PUFA/% 32.18 +0.78* 28.84 £0.08> 27.55+1.77> 23.98 £1.37¢ 31.74 +1.22* 28.95 +0.91"
SZ4ENSI R branched-chain FA 14-iso 0.66+0.04 0.98+0.07 0.86+0.17 0.33+0.03 0.58£0.20 0.120.03
16-iso 1.28£0.28 1.41+0.26 1.06+0.18 0.59+0.14 0.55+0.15 0.78 £0.19

B BR R/ % total FA

79.47 +2.66% 78.

06 +1.21* 67.87 £1.44° 71.57 +1.79> 67.22 = 1. 18° 71.64 = 1. 59®

E:

- REWE; REEARFEFRA AN TR o5 B35 (P <0.05)

Note: The symbol " —" indicates that fatty acids contents were not detected. Different superscript letters indicate fatty acids contents are significantly

different (P <0.05).
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WA K FITE AR BT AR SEAE W) AR ot 5 6 6 A B 7K
WBEAUEN, BB S a2k R DL A PLBOR
Bz—, FNEEEKM I [Cys.,(n6) +Cyx.; (n-

3) IR RBIGEERRFAE, BT AR BY 4 B 8 1) 5T
BRUL AR AT 2L, B 75 S PR B ST R — 2 E
EHERLAE > 1.0 wm (40 5 B8 o XUe I 2R B AL A,
HHHRERERER, EIGENRBEEREIR. %
5T S BB Z2-E TR B DA AL RLAS 352 1 F) A TR A
Mris, RABLZEMWERANHFRE T & KEHEK
BIEWURY, 5 CHENG Il LOPEZ™! iy fff 57 45 SR
— B, VLR I IR A 5 2R A DLR 9 DHA K
Cy.a(n-6) HHX TR EE ), MRERB T ES
DHA H¥IB R (FZA W], PRENT. BT
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Fig. 2 Difference of fatty acid biomarkers for diatom (a),
bacteria (b) and dinoflagellates/ protozoa, chlorophyta/
terrestrial plants and phaeophyta (c)
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gi LT, DR EBYRIEA S KRR
FYIME, RIZPZE T 6 A FEH X S A S
YIS 2R, TR F BB T HFEHEFIENA
Fo M, SHEBHRESNNEYREEE, L.
T . HEEBEREUR A Y. RISk B sl i A
FE AU B 4 S R T8 S50 R R AT Bk B D[R] 4k
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