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Fig. 1 Different parts of D. gigas beak with

different pigmentation
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Fig. 2 Different beaks of three Cephalopods with
different pigmentation
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KA & R T oe RE R LA By, BARK
R s TEAR., ZRBEMIILEBGERD.
X 3Ff AN [] €8, 2R AR 118 Sk f 2 A o i Ak 2 143 43
Bridos, & =FMEHE NS5,

HWR KRG . FeRBEFILAE W, HEE—Fhk
AR T ARR A A i B o LB BT AN TR (R 1) o
ANOVAZMIT 7R, 3Pk 2 A Jo i 2 (1] (4 5 2R

W58 A 22 Y 3 (P<0.05, #£2).

®1 ZZEARTIEERZRRBLAURIMAE - ZARLEXARTLFER

Tab. 1 Chemical composition of different parts of beak of D. gigas and of
different beaks of different Cephalopods %
EaS i ILZE BHARA
content water chitosan catechol protein
p Do NGl bA i wing 70.69+0.42 24.4140.84 1.50+0.26 3.32+0.88
different parts of beaks
MIEE  lateral wall 42.90+0.34 15.96+0.61 9.78+0.81 31.35+0.16
WHS  rostrum 19.19£1.61 10.21+0.86 11.100.90 59.51+2.54
AN A T SIRMLIE U edulis 27.64+0.23 22.09+0.65 5.94+0.76 40.46+0.45
different beaks of different .
Cephalopods M D. gigas 27.85+0.93 21.37+0.97 6.82+0.69 43.9540.98
Z RIS S. maindroni 26.17+0.10 18.71£0.37 7.51+0.11 46.74+0.87
x2 ZMHLEXARTHNERBNEE RS EANOVAS LR
Tab.2 ANOVA results of chitosan and protein in beaks of three different Cephalopods
il EATYIN
R fesndy df F P
species chemical composition
SIS I/ZEF M U. edulis / D. gigas FoOEME  chitosan 1 5.21 0.03
SR W2 IRTEE S8 U. edulis / S. maindroni 1 335.12 <0.001
XM/ IR B D. gigas / S. maindroni 1 112.85 <0.001
SIRISMW/ZEZ M U edulis / D. gigas HEAR  protein 1 178.30 <0.001
SIIRA LW/ 2 KTCE S U. edulis / S. maindroni 1 1067.58 <0.001
MBI S D. gigas / S. maindroni 1 111.85 <0.001

2.2 ARTIC/NEL{E

2L A0 £ UL AR C/NAE M 3.20~3.57 (3.40+
0.10), fljEEC/NE N3.16~3.51 (3.32+0.08), Wk
C/NH }3.01~3.71 (3.26+0.14); G143 12 W £ it
HC/NTH }3.52~3.73 (3.57+0.06), =57 11 £f i i

C/NTH }3.12~3.60 (3.34+0.05), 2 KIS 15 I A
J 5 C/NTE h 3.12~3.64 (3.08+0.03)(3). ANOVA
AT SR, 25 I A AN [R) R A C/N 22 S v 1y
W, 3k R 2 TS C/NR] 25 5 M 1 I 35 (P<
0.05, #4).

®3 ZEXEARTIEERRRABMUURIMLAE @ ZARLELAHRICNE
Tab.3 C/N values of different parts of beak of D. gigas and of different beaks of different Cephalopods

ISUN:} w&/ME EIME i
C/N . . -
maximum minimum average standard deviation

FA AN [R) A B wing 3.57 3.20 3.40 0.10
different parts of same beak N

EE  lateral wall 3.51 3.16 332 0.08

B rostrum 3.71 3.01 3.26 0.14
ENGEEES )R SRS U. edulis 3.73 3.52 3.57 0.06
different beaks of different species

ZEXM D, gigas 3.60 3.12 3.34 0.05

S IRTE B S maindroni 3.12 3.04 3.08 0.03

Hp [E 7K 7% 2% 45 /5 sponsored by China Society of Fisheries
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x4 EZXEARTIERRRNRBUURIMAE & R AR LELAHRFUC/NEANOVASTER
Tab.4 ANOVA results of different parts of beak of D. gigas and of different beaks of different Cephalopods

P%E  content df F P
S BREAS [FE A W3 /MIBE  rostrum / lateral wall 1 537 0.02
different parts of same beak
MEE/FLE  lateral wall / wing 1 12.76 <0.001
W ER/FEL  rostrum / wing 1 22.81 <0.001
ENGE Sl SIRA LW/ ZERE U edulis | D. gigas 1 212.66 <0.001
different beaks of different species
SR 2 K TEEH SR U. edulis / S. maindroni 1 734.57 <0.001
SRTE SM/ZEF M S maindroni | D. gigas 1 85.45 <0.001
23 ARSI FERSSCNLLEXFR
AR SR, ZE 0 B S . R g? y=16.653x+1.574 —
FFLHS A C/NIE 5 50 R =1 2R 0 & 10 T4 N
PEAR DG (P<0.01), 528 [0 A k44 52 W 35 (1) B 2% vl °
PERISE(P<0.01)(KI3, Kl4), §35]
LR U R, 3R [ Sk R 2K A ol e
C/NA Fifi ¢ JMH & s w3 K, BEAE 1 oL & it 3.0 |
S g (11 5) o 2 s 10 1 12 n
- i
(a)
KREATMAECRIIARSE, BAR 3.6 1 m12.7150+1.293
FEEHZE S EA R A AR S L BRIE 351  R=0816
RN ZEREY, ZIEH2 R ILA S E2um T, 34t
Miserez35 " "I bb 23 A 25 22 4 ff TS0 B B (A R % 33t
RUCEY) . 2Faf B (0 R UTRUE FE ) DL AR 35 B 32 ¢
(R B &5 2T i A7 o & 3, 3.1 ¢
TARITRM I T RES E& TA ORI 3.0145 0 s o0 15 1w
UGS, MEAR S EEE S TERE. AR ' ' m%/%‘ ’ '
DIBLR YRR & A 70%09 K04y . 25%1 5 B BE (G& lateral wall
AR M8 N N- 2 B E L 4 B ) RS9 0 8 1R, i ®)
0, % UUBUIE 9 M3 & A 15%~20% 0K 1) SO rioaseeoss
10%~15% 7% B F60% 110 55 [ TR . AHF 9% % 2R S
TR S MBS AR TIRME R, EEMA Eiy ° ©
S 3505 8 LA 1 25 2 6 0 IR 2 R 9 2 Shedli A
B, ST RBERUK AR 0 & R R RAR, AR A 32t o ®
W, MRIIARES ., 7T, LEHEY ;é I . . . . .
JoT AN B 11 R R A, 5 SROME AN K A 1Y 2 23 24 25 26 27
Taide, WIEEEEEY, aRIIHEE HLH/%
i A S50 X6 38 AN [m] €2 R BTRR A Sk R 28 00 £ Jo ?f

HAL o 82 B AR IE R, A B B
B, L2 SR, So R KO AR TR
ORVIBE, RZM ORI

VAFEBFTE R, s b 52 B 9 C/NTEL EE
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3 EREARTDEBERESESCNE
Fig. 3 Relationships between C/N value and chitosan
content of different parts of D. gigas beak
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4 EXEARTIEBERRSTESCNLE
Fig. 4 Relationships between C/N value and protein
content of different parts of D. gigas beak

FEE B e, ASHE ST S B AR S C/NTE
MBS R ER, SEhERT S
ERIORBER AR, 150 C/NE 5 M B9l 4
RUUBREE RIS &R, #E T Ak R R
R MBI ENES . AMREAKREL
W (Architeuthis dux) A JiT 5 C/NRL(1.42~1.99)8
AR T B # #8 2 . (Todarodes filippovae) ff Ji 5
[} C/NAE (3.45~3.60), 33X 1B R T 1% I £ Jo 5 11
ERVIHABE W& TR FA, 5
[, AT & 025 2 £ ff o 55 C/NAEL A 30 31 3
T W, IXOE g R B 3 A R DU
AR IR ARXT N o R TS (A FR DA AR B 04 i R 2 R

Hp [E 7K 7% 2% 45 /5 sponsored by China Society of Fisheries

38
3.6 | | §22.09%=3.57%
34 ¢ o
T E21.37%+3.34%
32} ;
Z .
O30t 18.71%<3.08%

28 | ¢ BREHIIE S maindroni
26 L ° 2 D. gigas
' * BIRAMIME U edulis
2.4 . . :
15 19 23 27
FERME S /%

chitosan content

(a)
38 ¢
3.6 | § 40.46%+3.57%
341 T3 43.95%:3.34%
z 32 ¢ "'=.\_¥
T30 | # 46.74%+3.08%

28 L * SREEH LMW S. maindroni
° ZZM D. gigas

201 e it U eduls
24—
35 37 39 41 43 45 47 49 51 53 55
A BE %
protein content
(b)

Es5 3MLEXARINERE. EHRSES
C/NEM XA

Fig. 5 Relationships between C/N value and protein

content or chitosan of different Cephalopods
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Mechanism analysis of Cephalopod beak pigmentation
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Abstract: Cephalopod beaks, a main feeding structure, is characterized by special formation of pigment. In this
study, we analyzed the main chemical composition and carbon-nitrogen stable isotope ratio of whole beaks of three
species and different beak parts of Dosidicus gigas with different pigment formation. The results showed that the
protein and catechol content in different parts of the beaks were observably different with rostrum>lateral
wall>wing, and the C/N ratio is wing>lateral wall>rostrum. The protein and catechol content of three cephalopods
were observably different with Sepiella maindroni>D. gigas>Uroteuthis edulis, and the C/N ratio is U. edulis>D.
gigas>S. maindroni. There was a significantly positive correlation between chitosan content and the C/N ratio
value in different parts of D. gigas’s beak. There was a significantly negative correlation between protein
content and C/N value. The C/N of three cephalopods increased with the increasing of chitosan content and the
C/N decreased with the increasing of protein content. When the C/N increased, the chitin content was high, the
protein content was low and the corresponding pigment became light, while when the C/N decreased, the chitin
content was low, the protein content was high and the pigment is dark. Consequently, the degree of pigmentation
results from the proportion of protein and chitin, which provides an important basis for investigating specific
foraging strategy and individual ontogenetic feeding variation.
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