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wEBN R, BESREATR LS By, 3 %1 FEMEESMHARSTRELE

FAARATHA SRR THMHEAY T®G2%)..& Table | Comparisons of muscle and eatable content of differ-

(51% ~60%) . H(60% ) . H(35% ~ 62% ) Hh§ ent species of Fugu

(44%). W (58% )%, T MR BT E1], R WRemiE/e WAR/S  ATEE %
species length  weight muscle content  eatahle content

22 —MERRS R A#E 53150 950 46.07+0.3443 65,26 £0.6336

2.2.1 HAd EEEEH.OKHRKGSEY F.obscurus  $27.80 850 44.51%0.5924 53,98 + 0. 4888

S R SO T E RS BEEA M 525.80 650 37.30+0.2636 60.06+ 1.0975

F.ocelfatus  £23.00 525 35.41£0.5770 48.12 £0.9549
AL Ao $29.75 B00  44.28+0.4505 64.55+0.2726
AR F.obsurns 226,72 750 41.86+0.1874 52.41+0.2850

HMZ M 326.60 820 34.32+0,5427 42.87+0.6737

F.zanthopterus $28.90 910  34.41 £0.386% 38,80+ 0. 8850

MRITER(R2) WA, X4 RTINS
B IR KRG E%, EaRSEMLSE
SWE A RA FENEN EHYERZHE
f£0.2 %~2.64%, HLPIFT S RE M 3Lt 3t oaF 40,
/BRI,

B2 FEFEHEEERATRU AP —EEER

Table 2 Comparisons of ordinary nutrient compositions in muscles of different species of Fugu and other rare species %

T species FER/K energy KA water EAM proten BN far WA ask
REOR M F.obscurus 334.05 79.670.8913 18.70+2.0427 (. 56+0.0457 0.6320.2182
BEEFM F. ocellatus 324.80 79.86%0.2025 1B.35+1.210T7 0.47£0.1034 0.97+0 1249
AREE R T A R.F. obscurus 307.11 80.77+0.9003 17.63+0.2729 0.32z0.0138  1.29%0.349 4
MR IN F. zanthopterus 315.39 80.52+0.9283 18.17£2.3358 0.30=0 0235 0.990.1013
B Siniperca chuatsi 427 71.5 18.2 3.2 1.1
ABUEUEEE Noalor ianghohbei tihuenss 179.91 - 10,75 1.37 -

PE ST Penaens chinensis 351.4 78.0 18.3 0.5 1.6
LSRR Eriocheir sinensis 548 73.5 16.7 6.3 1.7
W fersh shellfish 347.3 79 17.1 0.6 1.0

» ¥ 100 ¢ M SHE .8 B M. Calculated on the protein and fat cantent in 100 g muscle.

222 FHERAAG 1+ HRERFHEFARBSTH
WER(EDER, B BRHHEE, FHEREN
RER, LSRRG HEE, § 100 g HA =A%
1924.6~1966.5 k] MEE; EO RS BERKE; K

28% M 31.75% ~39.34%, W B IR T — M iz
(0% ~80% )41,

RAAMBREKON—E]OEE FEHE,
i 0 4 40 B 2 B K P9 LA SRR R,

HEBEU A, 23 RAE 5 5K 33.37% ~ 37

B3 ARAEAMK. BAL-RERRS LR
Table 3 Comparisons of ordinary nutrient composition in livers and sexuai glands of different species of Fugu %

ks species A tissue %!/k} Energy .5 water HAME protein BE B {a:
B A M F . obscurus WF Ziver 1 938.99 43.43£0.6330  7.16:0.0578  48.31:0.3749
HF Ziver 1977.61 42.5810.8099 7.69:0.2719  49.10+1.0677
ERIE F.ocellat

SEARAEF. ocellarus BH, rostis 347.94 81.92£0.7370 14.31:0.4105 2.88%0.1756

B tiver 1 B65.73 47.40£1.2371  3.84:0.2649  4B.00%0.943 8

A # A.R.F.ob

RIS MU B geutis 475.97 79.1540.5786 10.1740.2439  §£.12+0.328 9
KR M F . zanthopierus 7 liver 1 914,26 43.87%1.0376  7.55i0.1667 47.4B10.6357

IR 100 g FF, S0 S EEA . ISR, Calculated on the protein and fat content in 100 g liver or testis.

2.3 AT HRaR M4 4~6 715 BSRBETHRN 25 7, A H LK
2.3.1 FREERTRSEBLE WE44FR B AR 210 me/ke't,
FRUAEBARIEPRE R S E5EDE

SEFIMPRE, KIS RE TWE. P EXIF, 8
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Table 4 Comparisons of main mineral element contenis in
muscles of different species of Fugu and other rare

species mg/kg

3 species P K Ca Mg

LIRS F . obscurus 200 1200 1560 6000

SHAETS F. ocellatus 1200 2360 81D 3060

MNEEEAT® AR F . obscrrus 1200 2380 460 1100

WM TTEE F . ranthoprerus 1000 ¢ 610 800 1000

WA Siniperce chuatsi 1790 2730 310 440

PE MY Penoeus chinensis 2530 2170 350 370

B D) fersh shellfish 1650 207 230 240}

2.3.2 FHRNEBTRSELE 3R TR
RouEe. B0 T4 RS Re, AL H
BK™RAAL, e SRR FAEH.
AR, BEATMIRES, W &80
REERT BEE.

® 5 FEMERAMAADYHRRETRS RS-

Table 5 Comparisons of trace mineral element contents in

muscles of different species of Fugu mg/ kg
¥ species Fe Zn Cu Mn
BB R 8 F. obscurus 1.96 3.26 0.31 0.44
SRAEFS F.ocellatus 1.87 1.92 0.13 0.42
ARB AT arificial obscurus 1,45 1.51 0,22 0.40
HMEF 8 F. ranthopterns 2.45 1.58 0.15 0.39
2.4 HEESE
2.4.1 AP EERSBRUEE ko m &4

FARGHNATHEFHRER RN 17 fREER
(BERFEKBLEFHE, A AN). EEREX
B ORSEREERSR I N LR, HUIBY
TSR, RO AR SR B AR T
MoREFH, AERNHEDTE REFEY
Bfh BRI, 467 SEE AR 0 B vR UL AR S R PR AN
#IE IR BARA R,

F 6 TEMEFFMIA T RERN G

Table & Comparisons of amino acids in muscles of different species of Fugu mg/ kg
HEM % R AR SRAITE AEES RS -1 % i3
amino acid species F . obicurus F . acellatus A R.F. obscurus F . vanthopterus
FEHEE Ma 5.80% 10° 5.80 % 10° 6.00x 10° 5.90 =107
HEM Lew 2.56%10° 1.99x10* 2.34 % 10° .22 10
REHE e 1.29% 107 1.15% 10 1.26% 10 1.20 104
Q‘eﬁ:ﬁ(ﬁ % FIEM Phe 1.18% 10¢ 9,60 % 10" 9.90% 106° 9,40 117
armios acids HEE Thr 1.1 =10 9.10% 10’ L0110 .50 X 10°
SR val 1.64 % 107 1.34 % 10 1.48% 109 1.42x10*
HEM Lys 2,65 %10 2.19 % 10° 2.45x10° 2.35x 19"
HEM Hes 6.70 % 10° 5 20%10° 5,60 10° 5.40x10°
HEHE Gl 4,58 % 10° 4. 11100 4.66% 10" 4.30%10*
REEM Asp 2.95 % 10° 2,40 % 107 2.66x 101 2.50x10°
HEE Gly 1.73x 107 1.34x%10% 1,30 x 191 1.56x 10°
P EEER PIERE Ala 1.94x 101 1.63> 10° 1.70 % 10° 1.71x10*
nonessential FE® A 1.72%10° 1.53% 10° 1.70% 10° 1.62 % 10°
amino acids B Ser 5.50% 10° 6.40 % 107 6.90% 10° 6.60% 10°
BEEBE Cys 1.30 % 10° 1.20%10° 1.30% 1¢° 1.10x10°
fEE B Pro 1.04 % 104 9,70 10° 9.40% 107 9,60 10*
BREH Ty 7.00 % 10° 5.10%10° 7.20X10° 6.80% 10°
2 E ol 2.729 % 10° 2.289 % 10° 2.519 % 10° 2.431 x10°
PA TS E& content 1.168 = 10° 9.64 % 10% 1.069 x 10° L.021 x10°
essentizl amino acids LEEBY% 42,80 42.11 42.43 42.0
LG I E 8 content 9.53 % 10 7.85%10° §.62x 10" 8.36x 104
deliious aming acwds LEEY 34.92 34.29 34.22 34.3¢

« EEBRNEPEM KBRS, R EeN Mok P EER Clu. XAE R Asp. HE B8 Gly ZH ., Try was destroyed in test and did

not count. Delicicus aming acids are the total of Glu, Asp and Gly. The same helow.

IR a R ek A, Kk s R o
MERKOBEEARRE 4. 19X 10" mg/kg 3,91 %

10% mg/ke, SHBIHE S B B NEH 4.77 x10°,
4.71 % 10* 1 3.88 % 10* mg/ke( 32 7)11°2,
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Table 7 Comparisons of amino acids in the muscles of different aguatic species mg/ kg
P species
E o ; )
nxm wa  CEROERER g o o B
5. chuatst ctiobus cyprinelhus P . chinensis L. juponicuyx E . sinensis oS
valenciennes i N i shellfish
2R ol 1.667 % 10° 1.684 % 10° 1,687 x 10° - - -
ETHEEE B content 7,15 10° 7.06 % 10¢ 585 10 - - -
essential amino
acds up=h 44,298 41.92 34,68 - - -
MEEE M 4R comem  5.24x10° 5.62% 10° 5.71 < 10" 4.76<10°  4.82x10°  5.73x10%
delicious ammo
acuds SRy 32,03 33.37 33.85 - - -

242 HFEAPSEBSBRILE SfESAR,
BE4 FHEFET Z2HFHEE 17 L8, T
FAEEEMASESEMSESENEREBEE

BEETHEEETRME(K6,8).
FAPHMTEEREBANLTALRIEHR
FHHFE.

BRH; SULAPRL, S REERS B S EER

* s TRMAERTHE. SN EEBR S LR

Table 8 Comparisons of amino acids in the livers and testes of different species of Fugu mg/ kg
R o AL 7R A 5353950 ABBSURI EMEHN
finiaing ” F . obsrurus F . oreliarus A R.F. obscurus F . xanthopterus
amune acid specikes
B liver BF liver B, testes B liver B, testes BF liver
Met 4.90x10° 1.1x10? 1.7x10 1.8%10° 1.7x19° 2.3%10°
Leu 2.03x 10 7.8% 107 g.8x 10 101 x 10t v.ax10? 1.07% 10
ile L17x 10 4.0%16° 49100 S 1%Lt 4.5x10° 5.3x 10
Mﬁ%” Phe 9.90 % 10° 4.2x1? 4.5 s 7% 10 4.2 %10 5.9x10
essential 3 N . " s .
s mends Thr  9.03x 10 3.9%10 5.2%10 4.6x10 4.9%10 5.2%10
Val 1.37 % 10° 5.8x10° 7.4 x10° 1.5« 108 6.9x 10} 7.9x10°
Lys 2.29x10° 6.6x 10" 1.74x10% §.0x 10" 1.49 % 10¢ 9.2x%10°
His 5.20% 108 2.2x10f 2.4x%10° 2.8x10° 2.0 10° 2.8x10°
Glu 4.16 % 10% 1.38 % 10% .61 % 107 1.78 % 10* 1.48 % 10° 1.91 % 10
Asp 2.47 % 10° 9.6 % 10° 1.09 % 10 1 14 % 1o* 9.7 % 10° 1.28% 104
Gly 1.28% 10° 1.17 % 104 141108 1.17 %10 1.31%10% 1.59 % 10¢
EpET R Ala 1.70 % 10° 8 3x10° 11510 9 8x10° 1 06 10* 1.18 %1
nonessentiat Arg 1.60x 10* 5.6 % 10° 1.74 %108 8.0%10* 1.70% 10* 8.7x10°
amno acds Ser 6.40% 10° 3.3x10 4.3x10° 3.8x10 4.2x10° 4.3x10*
Cys L10 <108 7.0 107 9.ax10° 9.0x10° 7.0x10% 9.0x10°
Fro 9.40x 167 6.9x 10 6.2x10° 6.9x 10 5.0%10° 6.9x10°
Tyr 4.20x 167 1.5x10° 2.1%10° 1.8x10* 2.4%10° 2.4x10°
BE total 2.311 %108 9.8x 19t 1.368 % 109 1. 187 x 10° 1.26 % 1 1.321 % 10*
DB R content 9.79x 10° 3 56x10% 5.33 % 10° 4,66 10* 4.85%10* 4.93x 104
esvential amuno acids (B 42.36 36.33 34,57 39.56 39.82 37.32
[z ER content 7.91x210% 35131 4.11x 10 4.09x 107 3.76 % 10* 4,78 % 104
dewiows amino acids HaR 34.23 35 R2 3. 04 34.47 20.84 36.18

AEATEHANRERTHESTEMEFRRD, AR
RERNEAR 28, R0 LA XTI T
B 8N XEAOBEaE. SMEFRIHLUR
HS ST —R SR TSR E, BROER
B FATRAFZEHRE AT EFME R

3 itig

(1)E T RE R WK 4 FE S EiA 15 S %
Raa#5RERLEE BRI, S&EHRA
EiRT RN, RERUAE T, S TTE oL, AN Eig
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Nutrition evaluation of 4 Chinese species of Fugu

Lu Minde Ge Zhiliang
{ College of Aquaculture, Suzhou University, Suzhou 215151)
Zhang Jishun
{ Zhengda Special Race of Aquaculture Corporation Jiangsu Branch, Yangzhong, 212000}
Yao Jianmin
{ Wuxian Central Agquaculture Farm, Wuxian, 215144)

Abstract Fifteen nutrient constituents in muscles, livers and testes of 4 Chinese species of Fugu were analysed
in 3 successive yvears to evaluate their nutritional values. The results show that all the 4 species contain higher
protein and amino acids with 34.32% ~46.07 % meat — producing rate and 38.80% ~65.26% edible rate. The
muscle — contained protein and fatis 17.63% ~18.70% and 0.3% ~0.56 % respectively. The liver — contained
fat is 47.48% ~49_10%, and there are all kinds of amino acids in muscles, livers and testes of the 4 species
with the highest contents in the muscles(2. 729 X 10° mg/kg}. They contain essential amino acids and delicious
amino acids, respectively, 2.49x10*~35,83 %10 mg/kg and 2.12 % 10* ~ 4. 51 X 10" mg/kg more than some
other rare aquatic products such as mandarinfish, prawn, crab, fresh shellfish, etc. Fugu obscurus possesses the
highest nutritional contents with all kinds of compositions of the 4 species.

Key words Fugu, nutritive value, nutrent constituent

PDF SCfHffiH "pdfFactory Pro" i A4 www. Fineprint.com.cn



http://www.fineprint.com.cn

