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Nutritional Characteristics and Damage Mitigation Effects
on Heavy-metals Exposure of Peking-Duck By-Product
Extracts Added with Medicinal Herbs
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Abstract

This study was performed to investigate the effects of peking-duck extracts added with medicinal herbs(DJ) on the
intoxication of heavy metals (Hg, Pb, Cd, As) in rats. Sprague-Dawley rats weighing 150+ 15g, were randomly assigned
to 5 groups: basal diet only in normal control group(NCG); basal diet and heavy metals without DJ injection in heavy
metal control group(HMC); basal diet, heavy metals and DJ(3mg/ml) injection in heavy metal low duck-juice
group(HMLD), basal diet, heavy metals and DJ(30mg/ml) injection in heavy metal middle duck-juice group(HMMD); basal
diet, heavy metal and DJ(300mg/ml) injection in heavy metal high duck-juice group(HMHD). Hg and As was injected by
50ppm and Cd and Pb by 25ppm for 17days. Also DJ oral feeding was conducted for 28days. The result of this study
were as follows: Food intake and body weight gain in heavy metal administered groups were lower than those of NCG.
Liver, kidney and testis weights were not significantly different among 5 groups. GOT, GPT and BUN activities were
significantly reduced in DJ treated groups as compared to HMC. DJ showed the suppressing effect on the accumulation
of Hg, Pb and Cd in serum, liver and kidney. Fecal Hg and Cd excretions increased with DJ feeding. The results suggested
that DJ may have some protective effects on Hg, Cd and Pb intoxication by reducing the accumulation in tissues and
increasing excretion. This study also showed the effective way of using duck-extract and its application to the oriental

medicine.
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Fig. 1. Classification of experimental groups.

Table 1. Composition of basal diet (g/kg)
Ingredients Amount

Corn starch” 668

Casein® 180

DL-methionine® 2

Com oil” 50

Mineral mixture” 40

Vitamin mixture® 10

Cellulose” 50

Kcal/g 3.85

R Kung-ha Food Co., Korea.

2 Amecor, US.A.

) Avocano, U.S.A.

K Daesang, Korea.

%) AIN-76, ICN Biochemical, U.S.A.
 AIN-76, ICN Biochemical, U.S.A.
7 Sigma, US.A.
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Table 2. Experiment design of heavy-metal and
duck-juice injection
Duck-juice
Group Heavy-metal(ppm) (m g/in N
Hg Pb As Cd
NCG - - - - -
HMC 50 50 25 25 -
HMLD 50 50 25 25 3
HMMD 50 50 25 25 30
HMHD 50 50 25 25 300

NCG : Normal control group

HMC : Heavy-metal control group
HMLD : Heavy-metal low duck-juice
HMMD : Heavy-metal middle duck-juice
HMHD : Heavy-metal high duck-juice

AR A5 RS A U E
E 12A1F ARE HAAT| 2 dFete EAE
CBC tubeo] AE 3ml FHslz A& PAIE(US-
5500CF, Vision, Korea)sl] &AL 23l & -
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243519 1 Lymphocytex= Turk solution-2 o]-&3la] <45}
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DPD method ¥ e]dl) w}e} kit(Bil-T, Boehringer Mannheim,
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& NaOH9} #H-8-A12 ) :=3h¥ 5 2= IFCC o] mhah
kit(ALP, Boehringer Mannheim, Germany)& ©]-&3}c] 2ai
A|F]13 RFEB-27)(747, Hitachi, Japan)2 243151 TH o)Al
g & F&Ad 1993).

(3) Glutamic Oxaloacetate Transaminase (GOT)

A 9] GOT 222 aspartic acid®} a-ketoglutaric
acid¥E oxaloacetic acid9} L-glutamic acid= W3} ) ThA
Z &4 NADHS| &A)8}d|45] MDH &
©2 malate® A3t NADH7} NAD'Z Atsld w)
340mmel ¥ FHES} Ao 2

ol A}8-3t kit EUe] Boehringer Mannheim?2] AST
kitS A}&3tR 3, AFER-A17)(747, Hitachi, Japan)Z sEE
25 ATHelAE & FE4 1993).

oxaloacetic acid=

(4) Glutamic Pyruvate Transaminase (GTP)

2o GPT #4842 & L-alanineX} a-ketoglutaric acid:=
pyruvic acid$} L-glutamic acid2 ¥ 3}gt). A4 H pyruvate
= %3&F A NADH®] A3} LDH 2ZH8-© 2 lactate7} AAA
3 NADH7} NAD 2 A-3}El o 340nmol| A &F=e] 2+
£ =A3ct =U 9 Boehringer Mannheim®] ALT kitE
£38lm AFEEA7)(747, Hitachi, Japan)® 273313 TH <]
A & BAEA 1993).
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(5) Lactate Dehydrogenase (LDH)

Buffered pyruvate substrate®} NADHol|t} &4-& 713
incubation A|7]H dAe] LDHe| 2J&ll pyruvic ac:d7} 7+
AE T lactatedd NAD'7F ABA"E 982 LDH kit
(Bochringer Mannheim, Germany)Z o]-&3}e] oA 7] &
AHEE-471(747, Hitachi, Japan)2 Z3IH Kol & 4
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(6) Creatinine
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Hahed 8494

(7) Blood Urea Nitrogen(BUN)
Urea kit(Boehringer Mannheim, Germany)$} A5-5-297]
(747, Hitachi, Japan)Z FE=E S sIATHCIAE & Fa A
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1993).
(8) Uric Acid

(747, Hitachi, Japan)E T3] & W AFs=E T3}
CIHE & &4 1993).

(9) Fe

HE F2830 sto] AAS.E SHNANIHE & 3
£ 1993).

4) €3, 7 A% 9l gl EFE S5 24
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Table 3. Analysis condition of heavy-metal concentra-
tions

Instrument : Atomic Absorption Spectrophotometer
(Spectra AA 220FS, Varian, Australia)

Wavelength(nm) Pb : 217.0 As : 1937

Hg : 253.7 Cd : 228.8
Slit width(nm) Pb: 1.0 As : 05

Hg : 0.5 Cd : 05
Lamp current(mA) Pb : 10.0 As : 100

Hg : 4.0 Cd : 4.0

Gas Pb : Air / Acetylene
Hg : Ar
As : Air / Acetylene, Ar
Cd : Air / Acetylene
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Table 4. Weight gain, food intake and food efficiency
ratio of experimental rats

Weight gain Food intake

Group (@31days) (g/day) FER
NCG 120.00+23.89  22.89+1.68" 0.1720.02°
HMC 8530+ 8.18°  19.03x0.76" 0.1420.05°
HMLD 88.40+16.03°  18.96%1.06° 0.15+0.04°
HMMD  86.14+ 9.00°  17.25+0.86° 0.16+0.02°
HMHD 93.28+15.01°  17.1321.06 0.17+0.02°
Mean £S.D.

Means with the same lettered superscripts in a column's are not
significantly different at the p<0.05 level by Duncan's multiple
range test.

FER = Weight gain(g/31day) / Food intake(g/31day),

NCG : Normal control group.

HMC : Heavy-metal control group.

HMLD : Heavy-metal low duck-juice.

HMMD : Heavy-metal middle duck-juice.

HMHD : Heavy-metal high duck-juice.
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Table 5. Tissues weight of experimental rats
Liver Kidney Testis
Group —
(&/BW) (g/100gBW) (/BW) (g/100gBW) (&BW) (&/1003BW)
NCG 11.97£2.86 3.41+0.23 5.12+1.10 1.44+0.14 5.07£1.59 1.50+0.13 R
HMC 11.73+2.32 3.88+0.27 5.15+1.17 1.74+0.11 5.08+1.45 1.77+0.16
HMLD 11.42+1.66 3.73+£0.28 523+1.31 1.79+0.12 5.14+1.25 1.77+£0.20
HMMD 11.03+1.55 3.87+0.18 5.07+£1.19 1.86+0.20 5.06+1.38 1.89+0.17
HMHD 11.11£1.87 3.77£0.35 524+1.17 1.83+0.19 5.05+1.20 1.77+0.30
Mean +S.D. -

NCG : Normal control group, HMC : Heavy-metal control group, HMLD : Heavy-metal low duck-juice,
HMMD : Heavy-metal middle duck-juice, HMHD : Heavy-metal high duck-juice.
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Table 6. Hematological variables of experimental rats

FYE U 3% B HE 3 98} B} 299

Vs Group NCG HMC HMLD HMMD HMHD
WBC(x10*/mm®) 7.91+0.84° 8.34+0.46° 8.25+0.39" 8.14+0.88" 8.41+0.28"
RBC(x10%mm’*) 6.16+2.40" 5.11+3.21° 6.82+2.24* 6.83+3.40° 6.78+2.39°
Hb(g/dl) 14.88+1.47° 10.79+1.06° 13.85+0.59" 14.88+0.96" 15.35+0.40°
Het(%) 43.99+5.10° 40.73+3.72° 44.93+2.36" 44.78+1.89° 45.38+0.95°
MCV(fl) 55.59+0.95 53.30+1.04 54.44+1.61 55.61+6.75 54.01+£1.37
MCH(pg) 18.81+0.27 17.82+0.29 18.00£0.39 18.39+1.48 18.28+0.51
MCHC(g/dl) 33.89+0.66 33.59+0.30 33.08+0.85 33.21+1.28 33.84+0.47
Platelet(x10°/mm®) 409.75+120.79° 582.53+155.94°  427.25:179.72° 431.05+230.84° 437.504214.07°
Lymphocyte(%) 22.40+4.75° 17.76+4.70° 21.24+7.43° 21.1145.55% 20.3312.84°
Mean +S.D.

Means with the same lettered superscripts in a column's are not significantly different at the p<0.05 level by Duncan's multiple range

test.

NCG : Normal control group, HMC : Heavy-metal control group,

HMLD : Heavy-metal low duck-juice,

HMMD : Heavy-metal middle duck-juice, HMHD : Heavy-metal high duck-juice.

Table 7. Serum metabolic variables of experimental rats

Group NCG HMC HMLD HMMD HMHD
GOT (U/L) 58.00+16.61° 142.75+10.91° 131.12+22.25" 120.11+23.84° 121.92£19.76°
GPT (U/L) 53.50+12.11° 161.00+34.19° 119.80+38.99° 106.90+16.56° 101.90+29.09°
ALP (UL) 38.02+ 7.01° 66.11+10.11° 60.92+ 9.87° 58.99+ 5.11° 5516 7.09°
LDH (U/L) 187.18+37.10° 261.21+17.95° 260.00+18.21° 258.19+21.75 255.19+17.83°
BUN (mg/d) 14.04+ 1.89° 35.11% 3.32° 27.43+ 2.49° 1461+ 335° 15,63+ 2.82°
Uric acid (mg/d]) 1.80+ 0.54 1.76+ 0.23 1.84% 0.40 1.76= 0.35 1.78+ 0.34
Creatine (mg/dl) 1.10+ 0.07° 2.81+ 0.09° 235+ 0.10° 220+ 0.08" 1.90+ 0.06"
Bilirubin (mg/dl) 021+ 0.06° 0.69+ 0.05° 0.60+ 0.05° 051+ 0.07° 0.48+ 0.08"
Fe (ug/d) 105.30+ 1.90™ 61.87+19.65 130.40+33.20 130.00+32.03" 114.70+33.39"
Mean #S.D.

Means with the same lettered superscripts in a column's are not significantly different at the p<0.05 level by Duncan’s multiple range

test.

NCG : Normal control group, HMC : Heavy-metal control group,

HMLD : Heavy-metal low duck-juice,

HMMD : Heavy-metal middle duck-juice, HMHD : Heavy-metal high duck-juice
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11U/L, 20~61U/Lolt). GTPE ZFEolAd o= Wiz, &
A7, AL 424 A4, Tl Fkeka GOT= 4l
7, 74 24, 24, A3AS FollA ST HLee T 1999).

B AP E B zEZY GOT, GPT 2= FAHY
Ql 58.00U/L, 53.50U/LRKt}. 3 HF&izd 2 23E5%F
oA FEE FEAHYAE QoAU fodoz AeEo] A
Atk 2EY FEFE5 F9 F H5E 53 FMe
GOT, GPT 57} 2F& 27 ETE B £X45 EF

28%FS ml% 30mg, 300mgE Fog ol

7F 3 Y ATl F54 £ T, 2YyFEdY 7
A2 F2F3E =E2H IF A F5&5 F5E ¢35t
A AAANA ANE BEsiy Zos AzEo,

Alkaline phosphatase(ALP)& 71715824, Z23 3ad &
i WHO R FEeHI FEFHO|Y WANZHNA A8t
Ho] H42FA 9 FEE 14~48U/Lc|tHLee 5 1999). & &
TAZ QA FE5S Foof &3] ALP 27t fel¥oz A



300 AFA - o] $A - 2AT - olvg - A AR 92D - e FoMlo} Rk B
ZHUT 0B EFE Bo e FoAME 08F B rrt HY R A2HAT) o)k Ao EodE 2ELE9 AR
FE5E ALP 350t B0HS £og dolyrh chelate3} 318 373l o3 Jehd Az @dd.

¥ Z lactate dehydrogenase(LDH)= 7F, A4, S22, A% gy o] AslEA HAlA = | RatEw A& o] &3]
ol BXsta A4, A, AGEBNA FrletH BFd o Az 22Fel FE5 FJE ARV FET &
3 9] LDH ¥%& 167~1428U/LothLee 5 1999). £ 2 5 Uehd g & 5 ATk ol @kl AE F 0% &4
oA FFE Fojof o8] LDH &4o] fjd ez F7ts st flavonoid {9k §714%, eeiFEde] o4 4 ofn|:
Q3 FEFEFAT el FA zlole gl LBF A A Tl o BFAQ 2} YAE|znh

3 Fxt 27 Rolle A¥gS eI

& Z blood urea nitrogen(BUN)-& A1 7A7]% Aol 2 445
o2 A% Ae] A7 HH FF AFH Y v 15~
21mg/dlo|tiLee 5 1999). ¥ AulolA FF& Foid 23]
BUN $Et f9402 42090 0% Folo ne
BUN ¥%2+& 7}AEQ 1 £3) mi¥ 30mg, 300mge] 22&F
S FAwre FoAEe mlF 3mgS FALL ZRT 1 55
7t A o2 gopxith

Uric acide 58, A4S 53] &, ¢ F5 T4 ¥
Aoz =718t Lee T 1999). 23 B dpoiE &
£ Edojo)| 93 goa #al= Vel &3tth Creatinine
T3 271 BolA S HE A 8FH Y v
0.4~1.5mg/dlo]TH{Lee S 1999). B AT M= 23L& =
o oja] HFFHAZ FSHIJL mIF 300mge] 22FS
o3t FollMe 2 st RolAA BT #oF
Q1 Zo) 7t flich T3 bilirubine F54 77l 884
g Aldsled, JlE B3, W] SolM ez FU18t
o] PAslAe] AAEEE 0.12~040mg/dlo]tHLee S 1999).

7ﬂ|-

5.

1)
g7, 73, A% % e IS Table 8 et
wol AAld F5, 3™ AT, 1E, A A
4719 AsieA 2 gejsty el "oyl Aa 2
S8%E %19_71 1 %E} € Agelln 3] & g
2 248t ¥ F8 712X

S rlo o,N_,

oy oft #

Aol g wAsHe

Holl 747 wizkst 71ﬂ A& Z Jepd Axgich
mlg 30mg, 300mge] 22]FS Fojure 7o) ¥y, 7+ 2

o) FsEe TEEURTH mlT 3mgd] 225 F
e Fur foldon e ¥Es Yt @9 o7
52 miY 30mg, 300mg HAD Pt Mozl dujy
| olRolRem 2dF Tl B24E WARE Be 7
so|9Act.

zAo] 2H5E ¢e AN doze] W

T 2~
e A7E BQl ot Bua, Bekle Hhh f71

N_&rz

[*]

Ui

=t

B AR ME 234 Edd o3l 1 57 foFoez  flavonoidF So) B8 F& Ex glehikgo| ol 23
ASEAR 28F AMFd et o FEIL HRolAle ol o 235 AV} A2 vldo] {A o] FiX|A 2ET
Act ERFAR FEE FFEURTY o2FE FA¥ 2R 4G
o AolE By FFEUZRTAN FeHoR ¥ U Qo) A2 Hol AExe] Ho =3d #F A dH3)
By 28ES Fo e ToAE 8 ARSI AY B 43A7)7] 8= 19 30mg o] 2BlE HAe 2

Table 8. Lead concentrations of serum, tissues and feces (ug/g)

Group Serum Liver Kidney Feces
1 2 3
NCG ND ND ND ND ND ND
HMC 0.17+0.01° 0.19+0.01° 1.24+0.07* ND ND ND
HMLD 0.16+0.02° 0.20+0.02° 1.13+0.17° ND ND ND
HMMD 0.06+0.02° 0.12+0.01° 0.89+0.12° ND ND 0.01+0.001
HMHD 0.05+0.02° 0.12+0.01° 0.560.10° ND ND " 0.03+0.01

Mean +S.D., ND : Not detect.

Means with the same lettered superscripts in a column's are not significantly different at the p<0.05 level by Duncan's multiple range

test.
NCG : Normal control group,

HMC : Heavy-metal control group,

HMLD : Heavy-metal low duck-juice,

HMMD : Heavy-metal middle duck-juice, HMHD : Heavy-metal high duck-juice.
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Table 9. Mercury concentrations of serum, tissues and feces (ue/g)
Group Serum Liver Kidney Feces
1 2 3
NCG ND ND ND ND ND ND
HMC 0.3710.04" 0.29+£0.03 2.58=0.05° ND ND 0.001+0.001*
HMLD 0.39+0.03* 0.27+0.03 1.72+0.02° ND ND 0.002+0.001*
HMMD 0.35+0.04° 0.28+0.03 1.56=0.07" ND ND 0.002+0.001*
HMHD 0.33+0.05° 0.27£0.03 1.34=0.03° ND 0.01£0.001 0.003+0.001°
Mean +S.D, ND : Not detect.
Means with the same lettered superscripts in a column's are not significantly different at the p<0.05 level by Duncan's multiple range
test.
NCG : Normal control group, HMC : Heavy-metal control group, HMLD : Heavy-metal low duck-juice,
HMMD : Heavy-metal middle duck-juice, HMHD : Heavy-metal high duck-juice
Table 10. Arsenin concentrations of serum, tissues and feces (ue/g)
Group Serum Liver Kidney Feces
1 2 3
NCG ND ND ND ND ND ND
HMC 0.04£0.001 0.33+0.06 0.13+0.01 NS 0.02+0.001 0.02+0.003
HMLD 0.02+0.001 0.11+0.02 0.11£0.01 NS 0.02+0.006 0.0310.002
HMMD 0.03£0.001 0.12£0.02 0.01+0.001 NS 0.02+0.005 0.02+0.001
HMHD 0.02+0.001 0.12+0.01 0.01+0.001 NS 0.02+0.002 0.02£0.001

Mean xS.D, ND : Not detect.

Means with the same lettered superscripts in a column's are not significantly different at the p<0.05 level by Duncan's multiple range

test.
NCG : Normal control group,
HMMD : Heavy-metal middle duck-juice,

HMC : Heavy-metal control group,
HMHD : Heavy-metal high duck-juice.

HMLD : Heavy-metal low duck-juice,
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Table 11, Cadmium concentrations in serum, tissues and feces (1e/g)
Group Serum Liver Kidney Feces

1 2 3
NCG ND ND ND ND ND
HMC ND 1.52+0.03° 1.65+0.04° ND ND 0.07+0.07
HMLD ND 0.63+0.12° 0.74+0.03° ND ND 0.16+0.04
HMMD ND 0.42+0.09° 0.530.03" ND ND 0.17+0.05
HMHD ND 0.320.11% 0.280.04° ND ND 0.21+0.03°

Mean £S.D, ND : Not detect.

Means with the same lettered superscripts in a column's are not significantly different at the p<0.05 level by Duncan’s multiple range

test.

NCG : Normal control group, HMC : Heavy-metal control group,

HMLD : Heavy-metal low duck-juice,

HMMD : Heavy-metal middle duck-juice, HMHD : Heavy-metal high duck-juice.
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