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Abstract: In order to determine an efficient method for the removal of residual cadmium (Cd) from mussel (Mytilus edulis) tissues, mussels
were temporarily raised in seawater containing Trichiurus haumela protein hydrolysate-Fe?* complex (TPH-Fe?"), and the changes in the Cd
content of different tissues and organs were measured. The results indicated that the amounts of accumulated Cd in different mussel organs were
in the following order: visceral mass > gill > posterior adductor.-muscle > mantle > anterior adductor muscle; no obvious change of the Cd content
in mussel (Mytilus edulis) tissues was observed (P > 0.05).during the 10-day natural depuration period. After the ten-day treatment with 10 mg/L
of TPH-Fe®*, there were no significant.changes in the Cd concentrations in the visceral mass and gill of mussel. After a four-day treatment with
15~25 mg/L of TPH-Fe?", the Cd content in'the visceral mass, gill, posterior adductor muscle, mantle, and anterior adductor muscle decreased to
various degrees (P < 0.05). After a ten-day treatment with 20 mg/L of TPH-Fe?*, The highest removal rates were 41.00%, 37.43%, 29.81%, and
29.01% for gill, visceral mass, mantle, posterior/anterior adductor muscle, respectively. Similar results were observed after a ten-day treatment
with 25 mg/L of TPH-Fe** (P > 0.05). The results indicated that TPH-Fe?" can effectively remove residual Cd in mussels and can be used as an
aquaculture feed‘additive for bivalve mollusks.
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25 mg/L TPH-Fe* 4b7E, PYIERIT Cd & EMFKE
55.015 pg/g F1 54.027 ng/g, MEBRZR5:5H14 36.90%F
37.43%, FiIRACREE (P<0.05). M4h, TPH-Fe*
AbFEIG 110 d J5, 20 mg/L F1 25 mg/L TPH-Fe®* 4+t,
FRBRRCR, BEMT 10 mo/L F0 15 mg/L AbFE
(P<0.05),

WHFiR I, Cd 7E 5 KB VA R SRR A
A, —MerE R SRR Ry e R CdeaE
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Table 1 Effect of TPH-Fe?* on Cd concentrations in the visceral mass of M. edulis.

N TR BRI AR G M A BER & Cd A& /(ng/g)
TILT AL IEZ
I(mg/L) 0d 2d 4d 6d 8d 10d
TEE A 4,32540.2524 4.43146.300" 436502134 4.48940.380" 436540277  4.31540.338"
TEHB 85.62045.125"% 189:36846.028"°  86.30444.822"°  87.39445.084"° 86.69746.089"° 88.07445.221°°
10 88.31246.125"%  86.56446.560"°  87.658+47.001"°  85.444+47.160"° 88.83146.890"° 86.56045.661"°
ohpe 1B 89.25845.258%  88.25845.241%°  86.08545.127%°  72.350#4.577%° 67.12443.198""  66.28543.369""
-F€
20 87.18145589%% 1 87.325+44.111%°  73.25045.028%  62.38743.011% 61.12142.269%%® 5501542 878"
25 86.34944.668%  78.28045.011%  75.04444.002%  61.12043577% 56.25543.512°% 54.027+4.011"%

E: BATF RRRE 38y A TREKEF P<0.05; R REDEFE, RFREMEF P<0.05.

22 TPH-Fe'xf{ % N8 Cd & BEW ¥

gk TPH-Fe® X 4606 DR rf Cd & &smi,

% 2 fun. 1E0~10 d b lifridfEr, Cd Z#& 6 U
CFEA B Cd S Eu A 44.109~46.031 pg/g,
HARIEZM FRa (P>0.05). 25t 10 d i1k
J&, 15 mg/L. 20 mg/L Fil 25 mg/L TPH-Fe ¥4I Il i
i Cd A EFRICE 32.074 pg/g. 28.124 ng/g Fll 26.482
ng/g, MBRFRKICN 30.29%. 37.90%F1 41.00%. [A]
I, @R (25 mg/L) TPH-Fe? 4bFE X Il fifr Cd

ibRakcte, REMRTGHIE (10 mg/L 115 mg/L) 4t

FIH (P<0.05), Z&5 55 NIEHEH Cd JBifRes FAR L.

BEAN, ARG G DL Cd A B T A R
(P<0.05).

BEACN T4 IR BTN R SR 2B Wik N
WGz —, HAREEET (i Cd) 7EAMMA N EFT
MEERY, WEEAEANTEEIRE Cd 87,
AR AR E A BN IR P, PR A
Hegetd, o, WA gibl cd Ait
HAEBEEFRIATEN . KA EREE R R S AN [ = A=
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BRI, XA R AR S i TUEZH 2R Cd
TEEERTHABREATMERZ —, Z4R5
Chandurvelan Z5Hi5E 48 B — 8. BFARLRY], 5%
KENITE Cd BT Fi% T, TR A Qo 2
o BEVERE ) K BRI, 4 CAT. GSH-Px fll SOD %51
WHS Cd MEEEAER; [FIRS, A=A PRSP e i
EVE L RN Cd b st et AR IR %

(¥] TPH-Fe* AR AMEII A B, BATHIRE R H thIERg
71, RPEAEERAEIMEITE T (45108 . 7EIG )
PRI, TPH-Fe™ Al B2 5B TPH HFEIEIITHL
W, I P BIANG DIEE K e T, EI EER
EHUARE SRR RN, Eaha P B TR, 1Y
B T WU PR Fe-SOD & 140, RIS
1 Cd BRI .

% 2 TPH-Fe 35 MAD18R Cd & 22T
Table 2 Effect of TPH-Fe?* on Cd concentrations in the gill of M. edulis.

KIS TR AR BLRX I 2R 6 M Cd 48 /(ug/g)

4 (mglL) 0d 2d 4d 6d 8d 10d
TEWE A 2.32040.214"%  2.44540.189" 2.30840.2044 2.38540.1714 2.41240.233" 2.36940.159"
wE4 B 45039431128  44.10944.011%%  46.25842.750"°  45.02843.121%%  44.85042.458"%.  46.03143.120"°

10 4420042 74472 4328043.1117%  45.00242.876"°  43.58943.120°° 44.25142.889°0 45.02842.444"°
TPH.Fer 15 46011432237 45250425807  44.85041.891%  39.010#1.770%  38.2014.690% ~3207442.028"
20 45289426587 44.45143.147°*  3532542.885%%  34.25842,012%°  31.02544:189%°  28.12441 578"
25 44.88542.189%% 43.65843.130%  33.25843.110%%  32.580425005% 127.04742.111"°  26.482-+ 258"

i FUTT AR KB 3, £T+2EMH£57 P<0.05; B7| ¥ REANEFH, £FEEHER P<0.05.

2.3 TPH-Fe?* xt %W a7, EH AN+ Cd 4

EW R

K TPH-Fe” SH4EIG DURT. JEHAIFEL Cd &
B, R 3 Fn. Cd ZFEIG AT Jq Al
Cd &8RN 10.102~10.589 pg/g. 18.654~19.120
ng/g, BEMLTWIEEAEES (P<0.05). EEAN 1L
kAR, RHILRE M N REES (P>0.05), il
Ik B SRR 2 SR — B, 7E.0~10 d LRI
W, 10~25 mg/L TPH-Fe** kbBE, I VLT, JmHZ L
Cd k235 E )y 20.21%~29:01%, AH BT PR Fri
B ZE U T DL DUV R 256 1 Cd BONERE -
25 mg/L TPHFe ¥k ab 2l 10 do B 5 FIFEALH Cd
ERIRICE 7.247 ng/g, 13.282 png/g, BT 10~15
mg/L TPH-Fe* &b R4, (P<0.05).

HEE Cd X HsT gl & A48 B HE R,
Ho 5] RISt E R KRR (R
B3 UASBRMAN BEEEE T (i Ca®. Fe™)
Fraslol, Ak RIS R E T (1 Fe. Zn.
Ca & Mn %5), AI{ESERRS S IEIRELAI AR~ T,
A AR 5 HAh B T AE BRI TR, SRR AR T
wRIMHEHESER, WA EFR=mik, 7+
1SR I REEY, Besh, AN Tk Ik 548
TCRIEBMEL Y, EEAGWHTRE . BEE . B
s RIS R, De la Hoz 20O gt iE sz,
Fe? B S IR T A4S R, Fe? 1A= Mk A RV S K A= 40
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AR . A 16 S AT K AR 7 TR/ (<1500
Da)/ Hl5 R A& M &), WKk e
VIR N L« WRSGEETE, 4t DRIk BIAH G
PRI R . B EIRE R ARALIS , LRI A AR
TR Fe® BT, NI AT AR w0 Fe® B T /ENG
DINUER AR, FhBbfest Cd RIREBER -

24 TPH-Fe*xt %6 NUAM £+ Cd 4 W

e

MK TPH-Fe X 4506 NUAME R Cd S B
WA, 413 4 fizn. Cd Zaslh DUAMERF Cd &8s,
YA 12.225~12.850 pg/g. % FH 10~25 mg/L TPH-Fe**
HLAbIE 10 d 5, SN B Cd & &5 PR 9.711,
9.244. 8.886 1 8.803 pg/g, Cd iFRZHA 22.01%.
25.04%. 28.89%71 29.81%. % b-45 R A%, TPH-Fe**
XIE DU FEIZS B Cd FIMBRIER, SR B 55K -
> PN I AT> S MRS 1T J= P 52 L

R DL IR AN A2 5N BB 5 A1 it 7K fil
MRS E, —HENHRHHESE (W C SHEE
AAFA B, B s e — M TANEE
MR 2. 4 0501, TG DUANERRF Cd & &2 N ELH 2
1/3, Z45%455 Company 505t 45 —%. Huang
200 7 FERE-CaZT (Zn®t . M) BLA, IR
FRSHTHARAN Cd BB, 255K, 554
BRGNS, WK T AR AN Cd BB, ik
HHy 28.20%~34.68%. ILAh, ZEoruislPp) o gop-
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VERITT RE 5 58 RE- RIC S E A LEARAL. LEsh, R
Fe” B T 45 A TR AR, TIRTS Fe® B 538
iy AR AR S &, AT AT AR R AR

NG DL, XA ERET Cd & EHEA BER R, H e LA P B A R R 2R
# 3 TPH-Fe2+X MR INAET. RN Cd & ERIF20
Table 3 Effect of TPH-Fe? on Cd concentrations in the anterior and posterior adductor muscles of M. edulis.
IR BRI PR IR EE 18] 06 DUAT ) 2 ALF Cd 2/ (ug/e)

e I(mg/L) 0d 2d 4d 6d 8d 10d
TEHMEA - 0.42540.035"  045620.040"  0.419#0.029"  0480#0.051"  0.41140.038" | 0.43540.038"
TEB - 10.256:4.201°%  10.10241.352°%  10.48941.500°°  10.444:1.610"  10.589:1.521%9" 10,333+1.432°

10 10.852:4.320%  10.258+1.562% 10.5514.442%°  10.45041.325°%¢ 851041021 . 8.432+40.982"
TPHLEE 15 1058441658 10.66541.700% 10.125:+1.490°  9.30041.089%  9.128:#.117%° 8128:1.125"
20 10.7744.540% 1058041450 944441141  8354#1.113%°  7.771#1.250°  7.620+40.980"
25 10.12041.369%*  9.99841.404%  8.674#1.251%  7.62321.2477% ) 7.580414102"% . 7.2470.789"
KIAL AmIRE PRI B2 18] 06 DL ) 2L Cd 22/ (uglg)

E2 (mglL) 0d 2d 4d 6d 8d 10d
TEEA - 1.32840.121%  1.40940.098"  134420.106"  1.38520.121" " / 140020.098"  1.37840.108"
T B - 18.6541.250" 19.002+1.327"% 18.8931402""  19.120+1.378"  18.887+1.381"° 18.660+1.397"°

10 18.57041.269"* 18.54741.333"  18.60741.289%°  18.444-41 552" 18.600:1.254"° 18.44441.488"
TPH.Fe?" 15 18.90441.324%  18.66641.444% 18.716+1.148%° 18556+1.058%° 16.40441.254"" 15.08441.232%
20 19.00741.289%* 18.45441.224% 16.35841.401% 15821414215  13.845:1.245"  13.490+1.024"°
25 18.70841.300% 18.11141.254%°  16.817+1.845%, 1522241207 13.405#1.002*% 13.28040.849"
E: RATY AR KB F4, ATRFMEF P<.05; F7|F RRNE T4, &72FHEF P<0.05.
% 4 TPH-Fe" YFERMADISMNEREF Cd & =R
Table 4 Effect of TPH-F&** on Cd concentrations in the mantle of M. edulis.
KIpst  FAmRE BLER RIS I I MM T Cd 4% (ugle)

4 J(mglL) 0d 2d 4d 6d 8d 10d
TEHMEA - 0.52840.040" 0.55540.048" * 0.50820.302"  0.54840.288"  0.54430.199%  0.52040.260"
TEHB - 12.22540.994%  12.85041.589" 12.75141.109"° 12.6104.442"° 12.405#1.118""  12.5801.222"°

10 12.4514.325%  12.54541.089%* 12.22241.210%° 12.589#1.234%° 11.225#1.369%°  9.71140.791*"
TPHFer 18 12.33241258% 1218841412  12.64041.400%° 12.025#1.000% 10.205:41.225%  9.244:40.859"
20 12.50241.300%  12.320#4.111%  12.08921.248™°  11.00140.999%  9.89241.001%°  8.88641.101*
25 12.40041.400°% " 12.02520.998  11.210#1.211%  10.859+1.309%*  8.90740.894"%  8.70326.908"

E FATRARKBFH, RFR2EELF P05 F7l YRR NEFE, RREHFMEEHR P<0.05.

B, N FKAEIRE S Cdy & ST RIS B
R 3Gsap ARGz me /) (DR PERgs D 50710, i
PLEIS DU SIS 01, A28 ik TP InAS Rk 1 Cd 7EMG DA RIZHZR 8 B R A
R EKRIK- B &Y (TPH-Fe®), Rt 7

+ B Y [y gﬁ i‘%}i
TPH-Fe Xt TIR[RI 412388 B v Cd 5% B R B &
LEHRLE], 15, 20 F1 25 mg/L TPH-Fe®* 4L ab B, [1] Allen P. Chronic accumulation of cadmium in the edible

MG ULPAEE . B8, WIS S ANERE R Cd HE—
SEMBRAER, St L 20 1 25 mg/L TPH-Fe? 4 ik %
it TPH-Fe WA IR Cd MIBERIER, LR
DRIRTREAE R T/ NPk GGt 7ETE TUA PRy
TRIVEEIE . WRISCHLE], K5 TPH-Fe* iz ik B4 w0 1 2%

tissues of Oreochromis aureus (Steindachner): Modification by
lead [J].
Contamination and Toxicology, 1995, 29(1): 8-14

PN NG, 5E SE W <52 R IC A 100 Jad DL P9 FE < R AR ) B2 I D).
T By PR K2, 2009

mercury and Archives of Environmental

(2]
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