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Biochemical components of the cuttlebone of three species of cuttlefish
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Abstract: The cuttlebone of Sepiella maindroni and Sepia esculenta is called cuttlebone, which can be used for acid
suppression and hemostasis. By comparing the biochemical components of the cuttlebone of S. maindroni, S. esculenta and
S. pharaonis, it is expected to improve and replace the quality of cuttlebone raw materials of traditional Chinese medicine.
Moisture, ash, crude protein, crude fat, crude chitin, amino acids and minerals were detected by drying method, high tem-
perature ignition method, Kjeldahl method, Soxhlet extraction method, acid-base soaking method, ninhydrin post-column
derivatization ion exchange chromatography, and ion luminescence chromatography, respectively. S. pharaonis had the
highest moisture and crude protein contents, which were (2.5240.16) % and (3.43+0.10) % , respectively. The highest
ash (94.70=40.26) % and crude fat contents (0. 24=0.04) % were found in S. esculenta. The highest chitin content was
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found in the cuttlebone of S. maindroni (9. 4840. 36) %, which was about 1. 50 times higher than the other two species. A

total of 15 kinds of amino acids were detected in the three cuttlebones, including 7 kinds of essential amino acids (EAA), 1
kind of semi-essential amino acids (HEAA) and 7 kinds of non-essential amino acids (NEAA). The EAA/TAA of the
three cuttlebones ranged from 44. 64% to 47.09% , which met the ideal evaluation criteria for protein EAA/TAA in FAO/
WHO. The Ca”" content of S. esculenta was higher (3. 93X 10° mg/kg) , the Na ™ content of S. maindroni was the highest

(1.02>%10" mg/kg) , and the K™ content of S. pharaonis was the highest (589. 50 mg/kg). All three cuttlebones are poten-

tial traditional Chinese medicines with low fat, high chitin, and high minerals. The cuttlebone of S. pharaonis is rich in ash

and crude protein, and whether it can be used as an alternative to traditional cuttlebone needs further exploration.
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Fig. 1 The overall shape of the cuttlebone of three species of cuttlefish
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Note: A, Sepiella maindroni cuttlebone; B, Sepia esculenta cuttlebone; C, Sepia pharaonis cuttlebone
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Table 1 The sources of the cuttlebone of three species of
cuttlefish
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Table 2 The content of basic components of the cuttlebone of three species of cuttlefish
%
TUIES Koy K5 AR HLE i
=X AN 2.4640.16" 93.6140.25 3.0140.16" 0.19£0.07°
450 1.5840.19" 94.740.26° 3.3440.14° 0.24+0.04"
T BE 2 T 2.5240.04° 93.45+0.25' 3.43+0.10" 0.19-40.03°

W« [ A B AN R A R 3R R 22 5 35 (P<<0. 05)

Note: different superscript letters in the same group mean significant difference (P<C0. 05)
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Table 3 Amino acid content of the cuttlebone of three spe-

cies of cuttlefish(dry weight)

10°+90 mg/kg. 2. 385X 10°4 25 mg/kg. 2. 58X 10°+
30 mg/kg) Fe(97.9040. 50 mg/kg 786+ 16 mg/kg .
246.5040.50 mg/kg) . Zn (91.90+0.60 mg/kg.

%

GIL RN FIRAH E=T FEBE 1
=

A (Val) 0.554+0.04* 0.4940.05° 0.56+0.08°

EPERR(Cys)™  0.2940.02° 0.2540.07" 0.3240.03°

KEZIR(Asp)™"  0.2040.01° 0.1740.07° 0.2240.03"

BHEBR(GlW)™ 0.18+0.01° 0.14+0.06" 0.20+0.03°

22541 (Ser)™ 0.154+0.01* 0.1240.03* 0.15+0.02"

59.60+0. 20 mg/kg.144=+0. 20 mg/kg) .
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Table 4 The types and contents of minerals in the cuttle-

bone of three species of cuttlefish

mg/kg
Uﬁ%;g\ 2 RTCET 5 I & L TR BT
Ca 3.43X10°+ 3.93X10°+ 3.44X10°+
100¢ 1 000" 500
Na 1.02X10*£50" 7.59X10°4+20° 7.82X10°+55"
Sr 2.88X10°4+90" 2.38X10°£25° 2.58 X 10°£30"
Fe 97.90+0.50° 786+16° 246.5040.50"
P 285+ 1° 139.5040.50° 282.50+0.50"
K 500415 1894 3¢ 589.5041.50"
Mg 1.15X10°+10* 662+ 18 738.50+1.50"
Zn 91.9040.60" 59.6040.20¢ 144+0.20°
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FEM(Thr)”  0.0940.01° 0.08420.02* 0.1040.01°
THEM(Lew)”  0.09+0.01" 0.08+0.02 0.09+0.01°
W& (Arg)®  0.0840.01° 0.0640.02" 0.0840.01°
HEm(Gly)"  0.07+£0.01* 0.10+0.05° 0.09+0.01°
WEBR(Ala)""  0.06£0.01° 0.0840.03° 0.0840.01°
SEAM (1le)”  0.04£0.01° 0.0440.01* 0.05£0.01°
KNE R (Phe)™  0.0440.01* 0.0540.02° 0.04+0.01°
H M (Met) 0.04+0.01* 0.0440.01* 0.04+0.01°
BEREMR(TAA)  2.1140.11° 1.894:0.51° 2.2440.25°
PEEIE(EAA) 0.9840.06° 0.8940.1° 1.00£0.13°
%ﬁ\i%f@ 1.0540.06" 0.9240.38 1.15+0.12°
*?ﬁfﬁm 0.0840.01" 0.06+0.02" 0.09+0.01"
BREHEM(DAA) 0.5540.03 0.5320.27° 0.6320.08°
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Note: *

essential amino acid; ~ non-essential amino acid; *

semi-essential amino acid; ' taste amino acid; different super-
script letters in the same group mean significant difference (P
<20.05)
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