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WE. NS ERIPEN T I 4155 ( Crassostrea rivulari ) F13% £ B AR 44 ( Paphia undulate) )%k (Fe) . 4
(Co) A BHIRBUR P L S EY T2, EREW: DEBEN 2 FIL2PH Fe 1 Cu 72 8 HILHT B
WIS EEG i, BRI BOL At G Cu FIE S B AR A Fe, Cu $RINEINH FIEAL; 2) BUL ALY
" Fe YT MR LWAE RS T 7.3% , Cu EWWTIEZHERE T 4. 6% ; BIESE AR+ Fe YT B2 M L
MRS T 11.5% , T Co WIREKT 11. 5% ; 3) & FEVLARLG B R 1 e e E R HE ARG H BT % 15.5% 1) Fe
M25.9% Y Cu, TEMAMESEIREXTHTEEREH Fe, Cu fZEARMTIDHIKRT 6.4% M 3.1% . HHFHERB
W VTAT I e S B AR RS REIR LR 2 Fe BAR, BT S, BEHABRBBAEZH Fe,
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Effect of edible way on bioaccessibility of Fe, Cu in
Crassostrea rivulari and Paphia undulate

WANG Xunuo, KE Changliang, WANG Zenghuan
(Key Lab. of Aquatic Product Processing, Ministry of Agriculture; Key Lab. of Fishery Ecology Environment, Guangdong Province;
South China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Guangzhou 510300, China)

Abstract: We evaluated the solubility and bioaccessibility of Fe and Cu in Crassostrea rivulari and Paphia undulate by in vitro whole-
bionic digestion model. The results show that: 1) At the stomach digestive stage, the solubilities of Fe and Cu in cooked C. rivulari
and P. undulate were higher than those in raw ones, which was contrary to the case at intestinal digestion stage; 2) The bioaccessibili-
ty of Fe and Cu in cooked C. rivulari increased by 7.3% and 4.6% , respectively, and the bioaccessibility of Fe in cooked
P. undulata increased by 11. 5% while that of Cu decreased by 11. 5% ; 3) Eating C. rivulari could provide coastal residents at most
with 15.5% and 25.9% of the daily intake of Fe and Cu, respectively, while eating P. undulata could provide with over 6. 4% and
3.1% of Fe and Cu, respectively. In general, eating C. rivulari provides human body with more daily intake of Fe than eating Paphia
undulate, and even more when they are cooked.
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1.2 UF5iE&

TRIG SRR A FH AL AR5 £ F B2 Milestone 13
BOHMR AR S (Ethosl ) | B SR H IR R A%

(ZHWY-2000) . Crist B 25 A% T ##L (ALPHA 1-
4/Ldplue) . HITCH JRF R4 6E 1T 22000,
1.3 FHik
L3.1 2fiANEARyE &R 5 fE
W B, . BT SEEARMARLE L 3
& LAIRD A1 CHAN'™ {758k, 2350 ARG B9 TCHL
Y. ALY, HEE, J87 pH 54 CTHREFSHA.
1.3.2 DIR&efiEEeE: HREREAR
PRATENS O BRI ZEAE S (B RS ) 100 g,
BIA 10 mL A Mg, #£ 37 CIEEIRY 5 min 5
PIA 150 mL {54 B, BF 37 CHEHRE 2 h 5
B 100 mL B 54 HAL B BER O, 15 B IRBURFHI ;
R THEBAINA 200 mL 54+ — 3551 80 mL f54=
JEYY, YR 8 h J5HL 100 mL 738 {5 4 B BE &S
i, RIAIRBURAEI . BVERE S R & f i DL 2
mm(CEERES) A 15 mL maikim, i 10
min 8, P54 THAE RN L,
1.3.3 DU SRR BOR H H 4R I @ 7 ik
BLO.5 g D284 5k 30 mL {5 AR $2 BORK (1. 3. 1
), fnA 8 mL KA. 1 mL XUE /KM H S
HREBRENMA, HRAEAT 10 nL WA, H
JEF WM 43 Y6 B 43 50000 2 DL 2 5 R A= 4R B
WHH Fe, Cu, FERSFEATIUA, TRE 455 LISEY
HER.
1.3.4 ¥dEibz

YRR (% ) =
ST T 4 R Bl i (mgkg ') (00
DU JehE b 4R B 8 (mg kg ')

FREMETEBEAR(ng-d™") =HHER
MFEAR(g) x NEKLBITEREM M (mg-g™")
x gt NP EHBERNRBEAR: Bh
19.4 g, R 17.7 g™,

2 R

2.1 DNEHERFe, CuBE

SIMTEE R R P VLA W A S AR R Y E A
Fe JUZE, DSR4 W5 w (Fe) A8 L5 Bl N
0.97 ~1.83 mg-g™', WHEAEMS w(Fe) HARLTE
B} 0.96 ~1.24 mg-g™", ITIT4EUF w(Fe) FIH{E
B R TS ARl ; 5 w(Fe) ML w(Cu) AR, 2
PRI w(Cu) MZER K, VLY w(Cu) FIE
$90.31 mgeg™", TWBSEAE w(Cu) FHEAR K
LA WE 43 2 —



%3 EHFEE: RIS AR k. B4 Y AT M R 105
x1 EBE. BR. +=HEBRE. BAARKS
Tab.1 Main components of saliva, gastric juice, duodenal juice and bile
JeHLY) inorganic matter B HLY) organic matter TH AL digestive enzyme pH
MEYY sailiva 10 mL 189. 6 g-L."" KCl 8 mL25 g-L ' JRE 145 mg o-JEN B 6.5+0.2
10 mL 20 g-L.~" KSCN 15 mg JRER
10 mL 88. 80 g-L~"' NaH, PO, 50 mg KR
10 mL 57 g-L."" Na, PO,
1.7 mL 175.3 g-L~' NaCl
1.8 mL 40 g-L~' NaOH
B gastric juice 15.7mL 175.3 g-L ™" NaCl 10 mL 65 g-L~ ' #%5% 1 g4 MEEH 1.07 £0.07
3.0mL 88.8 g'L™' NaH,PO, 10 mL2 g-L 'giigmimeme | & HEHM
9.2 mL 89.6 g-L~" KCl 3.4 mL25 gL R 3 g MENiRG
18 mL 22.2 g-L™' CaCl, 10 mL 33 g-L™!
8.3 mL 37% HCl REMB PR TR
+H5 40 mL 175.3 g-L™" NaCl 4mL 25gL™ 1 g 4 MEEH 7.8 £0.2
duodenal juice 40 mL 84.7 g-L ™' NaHCO, RE 3 g lERE
10 mL 8 g-L~' KH,PO, 0.5 g gt
6.3 mL 89.6 g-L™"' KCI
10 mL 5 g-L™" MgCl,
9 mL 22.2 g-L.”" CaCl,
0.18 mL 37% HCl
FHY bile 30 mL 175.3 g-L'1 NaCl 1 g4 MEEH 8.0+0.2
68.3 mL 4.7 g-L~' NaHCO, 6 g AT

4.2 mL 89.6 g-L"' KCl
0.2 mL 37% HCl
10 mL 2.2 g-L~" CaCl,

e ARSI SO pH, FIBAKE S ZE 500 mL, 7E4 CTRAEF

Note: The pH values of all solutions were adjusted using HCl or NaHCO; and the total volume of each digestion solution was diluted to 500 mL with ul-

trapure water before storage at 4 °C.

2.2 HUEBERENE S Fe, Cu MTE{L

B, BB F (B 1 -a, B1-b),
RO VLA G 05 A W L W Fe 1SR BUEL L AE K
EEGAHEAN B, 24tW5 g B+ Fe 42 B
#h 547 mg-kg ', MMiA4LWEH RA 503.5 mg-
kg™ TEMDT A TEALEY B, BHIFIREUR R Fe 19
MR L A AL W RS R, R AR A WE A 1,05 £
At Co ZE B HAL I BRI A —3, 7£H
THALB B Cu R B EL A4 WG R, (HEZEMTH
AL B B ) b A= 4L A, AR B A5 AR T AL AR
R Bk 0 A T A R ER B SR 19 Cu b AR 4 W5 Y
o

A s B s i A T ki B, Fel Cu Ju
RAIEME, BOEHEMNE(E L -a, E1
-c), AMBESEIRRIRBORF Fe, Cu $REUEYY
FeAE B S ARG R TZER DA IE AL B, B

ELiEES Fe. Cu $2EUE I LA WS EAERIK, 251
AR S AR I SR R Y 88% A1 97% (& 1 - b,
Kl 1-d), Fe$2BURFKIERE KT Cu,

BRARMEARGES FEZHAT, KN
EHIE T X — . NMERZBRGERAR, EILEYGH
B ARG Y Fe, Cu 78 B 05 4E TH AL RO &2
ELE L B2, B MERBOESH Cu 25| i
Ko ARG IR A 4115 4 2 B H L B B g 3 B
Cu T &1k 80% ™,
2.3 SYREZH

i EHEMAE, POETLAEEEH K Fe, Cu
A AT B AR T VT AR G R, N AU T Y4
) Fe LY T 2 2 M E B EIS N 7.3% , Cu A& ¥)
Al HEIE N 4.6% (£ 2), HILE Fe,
Cu fREUE L BB K, ELAtW A A A T
13.8% ~74.6% [ Fe §13.3% ~22.3% fJ Cu £
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Fig. 1 Influence of edible way of digestion process on solubility of Fe, Cu in C. rivulari and P. undulate

TE £ Wy 5% 0 h ok HE A MK Y 4L 4 3R, AMIARD
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ELERS o 2 Fh T 2 A W W 4 SR M S R — 3L,
P SRS P Fe 128 T 4552 1 F 34 AR Y
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ax2 38 5 Fip 26 Fe, Cu A= 49 7] $5 5% 1 #E 47 00
S, GRER Cu W2 L Fe B,
2.3 @)

RN RSB AR R G X 2%
Fe. Cu fYAIFAZR, SCEER LI ALWE R 20 i 4k
4 Fe. Cu fiA4TAb%s RBEATIEM, HE2 F

EXF AN Fe, CufBARMTIBR(ER3) . SHEN
RS E AR AR, £ O W A g
JEHA TR AR Fe A1 Cu ¥R H H /8 R DRIs 2
REPUEEN S EERAR, &RIE G
HA W AARERAE 1.97 ~2.32 mg # Fe, fif HR
AEM9.9% ~15.5% , FRIEHEREEANKFET Cu 1
22.6% ~25.9% , BGETLAEUGHRAL Fe, Cu ¥JHAE
HWim . BEAKSEARS R AR Fe, Cu ¥ HGETL
FruE/, & H A ARERAE 1.27 ~ 1.56 mg [ Fe
F10.06 ~0.08 mg f) Cu, HE Al 10.4% Fe
(BAHE ) F13.9% (LE4%) #E A&, PAWELPOH %
R SR AMAMETRBATH, ZHUHE
FH 100 g w2845 n] o AR$RAE 11. 1% ~19.2% 1
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Tab.2 Bioaccessibility of Fe and Cu in C. rivulari and P. undulate %
T VTG C. rivulari W B 3EYS P. undulate
element He W raw B4 cooked B raw Bl cooked
# Fe 52.0+32.7 55.8 £30.4 40.7 £13.2 45.4 +11.2
#i Cu 83.4+11.6 87.2+9.5 87.8£10.3 77.7 £12.7
*3 EREBETEENE
Tab.3 Daily consumption of Fe and Cu in shellfish mg-d~!
TE EHEBAE ATHZEAE WEYT4LG C. rivulari WEEAERS P. undulate
element Al Ul AW raw B cooked At raw s cooked
5 Z 5 % 5 5 #Z 5 #Z 5 #Z
4% Fe 15 20 50 50 2.16 2.32 2.12 1.39 1.27 1.56 1.47

#i Cu 2.0 2.0 8.0 8.0 0.50

0.45

0.52 0.47 0.08 0.07 0.07 0.06

I BEHBRARMUHZBEARRARERR(=18 %) #HHH

Note: Values of Al an Ul using adult (age=18) recommended values of DRIs.
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