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Abstract: To enhance the utilization value of Seriola lalandi bone resources, this study investigated the effects of
demineralization treatment on collagen-peptide preparation from S. lalandi bones. Collagen peptides were prepared from
demineralized S. lalandi bone (DMB) and mineralized S. lalandi (MB) via alkaline protease hydrolysis. Through analyses of
molecular-weight distribution, amino acid composition, infrared spectroscopy, and functional properties, the study revealed that
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demineralization treatment (0.50 mol-L™" hydrochloric acid) increased the proportion of <1 000 Da oligopeptides to 75.96%, while

decreasing the weight-average molecular weight from 587 to 441 Da. DMB collagen peptides showed significant enrichment of

glycine (313 residues per 1 000) and amino acids (174 residues per 1 000), with a 3.8 cm™ blue shift in the amide A band, indicating

improved molecular regularity. In terms of functional properties, DMB collagen peptides exhibited a water absorption capacity of

96.14% and a water-holding capacity of 65.33%, representing increases of 16.09% and 10.09% compared to MB collagen peptides,

respectively. Its oil absorption capacity decreased from 4.63 to 4.32 mL-g ', while the content of the characteristic tripeptide X-Hyp-

Gly increased by 11.23%, suggesting enhanced bioactivity. These results demonstrate that demineralization treatment significantly

improves the proportion of small-molecule peptides, amino acid compositional regularity, water absorption capacity, and water-

holding capacity of S. lalandi bone collagen peptides. This study contributes to enhancing the utilization value of S. lalandi bone

resources, offering a theoretical foundation and technical support for their application in the food industry.
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Table 1 The basic components of yellowtail bone meal
R Ko 5 Jig s BAE HE G R
B (Wt.%) 8.21£0.45 56.85+1.19 6.06 £0.36 1.49£0.16 24.81+0.70

x2 SEBREAMDNT

Table 2 Amino acid composition analysis

AAsF 42 /(ANH/1 000 ANFRAE, %)

FRFAE /(N4 /1 000 AFEE, %)

ALY £ - - ALY £ - -
DMB Jik/2 % & ik MB &R & @ ik DMB ikJ& % & ik MB &R %& @ ik

455 R Tau 0.40 = 0.10 0.60 = 0.10 BE R A Tyr 0.30%0.10 0.50 = 0.10
RARBE Asp 5.20+0.20 6.40 = 0.20 F # R B Phe 1.00 £ 0.10 1.10£0.10
7R Thr 3.10+0.20 3.70 = 0.10 BAER Lys 2.90+0.20 3.20+0.20
“ R B Ser 4.20+0.20 4.30 £0.20 20 2R His 0.60 £ 0.10 0.60 +0.10
2B Glu 8.10 £0.30 9.60 = 0.30 R Arg 4.60+0.20 3.70 +0.20
H & B Gly 31.30 £0.30 28.00 +0.20 Jit B BR Pro 10.40 £0.20 8.80 £0.20

A 2B Ala 13.60 +0.20 13.70 £0.20 # 76 2.8 Hypro 7.10 +0.30 5.70 % 0.40
FIREER Cys 0.00 +0.00 0.10 £ 0.00 %F BRI YEAA 14.30 £ 0.50 18.00 £ 0.70
HAFR Val 2.50+0.20 3.30£0.20 EF AR 85.70 £ 1.10 82.00 + 1.00

F LA Met 1.10+0.10 1.40%0.10 T A& 17.40 +0.40 14.50 £ 0.50
F R Tle 1.20+0.20 1.80+0.20 BrKbE R IR R 32.20+0.40 33.70 +0.40
R Leu 2.50 +0.20 3.60 = 0.20 total 100.00 100.00

V=1 R 3 JFAT I E ¥ 3518 . R H Design expert 13

X 3 TR A AT S TR — o0 R BHESLE T
EWE

X——H b, mL-g';

m——HmRE, g;

Vi——kZ MR, g;

Vom— B S5 B IRAR, g,
137 RIERKE AT
1.3.7.1 i

% Rl Waters UPLC BEH300 C18 (2.1 mmx150 mm,
L7 pm) R4, DUARL 0N 100% L3 (A)D
AT 40 0.1% HR/KIER (B NIBNAHIE T 1A
BEWEW. JE A 0.4 mL-min', WK N 214 nm,
FEIR N 40 C, BEREARRUN 2 uL, HEMEIRER 8 C.
1.3.7.2  JRiE&A

KL 55 B 7R (ESD), 1EB TR, i ia 7
APEEN 8 Limin', BEA IR N 350 'C, B4R
BN 4.5 kV, HEFLHELE 35V, EIR 120 'C, K
LJEH (m/z) 79 50~1 000, K H MSE #5203k BURFAIE
o B 5 — 0% ol 1 AR R T A
1.3.8  #ELH7

AL SPSS 22.0 HPF AT S5 560 B s A 3R A T
EVEHT, R Origin BT IR LS, & 04

2 GRS

2.1 #HEARER L

Wl S AR FEAEK L, Ky HE
RSy, HEEIA 56.85 wt.%, W] ik 4lifk 4b B,
TERNERBMFAIH T RES S, RN RS TR
VIR . K43 v ) R Bl o A R S 5 IR R B BT AH
HEA, WEFEE A IR B8 2 — g R,
DRI WM i 82 BT 90 %) i B K R i & 7= R AT T
Wi, HREZEEAMR, HEAEE S 24.81 wt.%,
FARSERANEE, EETESRN. Ko&E
b 8.21%, K (1.49 wt.%) Al g B (6.06 wt.%)
TRBBAL, AL RESE G, X5 St
EAER AN,

2.2 MB5DMBR % & ikt & 2L B 40 B

MB 5 DMB i i 8 F kAR 4 1.3.2 DB % )5 7
Mra AR, Wk?2FiR. MB 5 DMB iR 5 &
FRITE A K I IR B I RRE, SRRMER (FREMHER
R MKEORARIN T L FHRERER, HhRHE
T 2 1 R A R AE 2 2R R . MBS B A ) 3]

81




MR B

Modern Food Science and Technology

2026, Vol.42, No.7

19 FEER (F2MErTaER. FHKR), HA
& 5 L (28071 000 MEIEFR AR IE ), W (fifi
AR+ FEHAR) & 8k 145/1 000 & I R bk 5,
B K LR 337/1 000 MR IERR IR, ¥m TRkl
6 I T f R R AR K (91/1 000 MR FEBR R O,
DMB RJEEAKA 18 Mt CLrai), HE
PR W P A 313/1 000 2 PRIk AL, W2 LR L )
B2 174/1 000 A2 BRIk AL (F2TF 2.90%), B /K
KR 322/1 000 5 MB R JE & FIREAH T, % 2 R 1k
NEALE B (3/1 000 MR ). MK ab B AT L
A 2 B I R R R B R S R, He 5™ il Ul
KA ORJNEE AIREAN & B D ALk 8 75 4 B
TRE T PR 74 B I IR A R R R O B R T A, A
T 484 550 L A v 12k

23 MB5DMBRE® &Ko FE A

PR R I B = FIRR ) o T 2K/, S ERkAT
SN Z K. SRR H 2~10 NEERAW, T
HIHHFE 1000 Da LLF . ZRENUEE 10~1 000 22
R, T E— AT 1000~3 000 Da 2 [f. /NrFJk
T RO FEIREEAZIK, B9 T8 AR,
MB 5 DMB i Ji 8 FURK 7 F AR I LR 3 Fior.
MB [ J5U 8 [ Ik 2 T 576 1000 Da LA f i J5L 8% A ik
5 67.02%, 1 000~2 000 Da [ i 16.97%, 2 000 Da LA I
FI 7 15.23%. Hodr, BEE=8Kk (189~500 Da) bk
31.44%, EIrTH (Mw) ¥ 587 Da. DMB [R5
FIIE 7 F & A7E 1 000 Da PA R B 5 & F AR & 75.96%,
1 000~2 000 Da 2 [f]ff] 5 15.75%, 2 000 Da LA I &
8.29%. MZJE =Rk (189~500 Da) (5Lt N 37.35%, Mw
N 441 Da. S5iKEIAHEL, K 1 000 Da LAF iR
JRE AR S BIRE 74 8.94%, KIE=k&Ibite T
21 591%, [AHS Mw B & R %, 2 000 Da PL b iR 5
B AKE BBEAK T 2 6.94%. X L8751k 2 W I 2K I 1)
g KRR, TRE R AR B LB T 5 IR
JRER E A R, NI i B 5 T A AR
T 2~6 NMEIERR SRR RES TR/ s SE R 2
P R, FF FLAEE NN 5 T DR R 58 B IR B
HAEMEEEARSBIIR . 2/ ERIE, X5k
AN NG R G I RIEHAER . RS+ &
{14 Ji 5 A 11 22 TR ) 75 T2 A Ak P At — 2 7K i R TR R B
R GEHIRIL. DMB KRR 8 (A RE AR & & 5
w1 H Mw AL, FEGESRERNE B
TN Y. 5 MB iR & A KFE L, DMB KRR
FEAHKFTEKSEEEL (75.96%), BHRENEF
W I B 5 T3 N AR, PT 25 Rt A 5 2 7

82

FA T AR 56 2R S A . 3 4 75 1) Nl e 17 fie R R
E g R R B A K Ay T R E S AGAE 1~5 kDa
CHUEVE Y 45.58%), A AL B 5 1A i fil fe1 F Ji 2
JIK, <1000 Da 2 Jik 7 FFE &y, 3 AT RES £ g f A R 1
R IR 15 B T2 E R <. TSR
FH SR 1 1 PR 25 [ 7 A B 1 AR [ 5 A XUk 2 1
IR AR i £ = FAESEIK

2.4 MBE5DMBR R & G ikt 20 41 F 1 S AE

Wi 1 s, MB 5 DMB R 58 K SR H
R i B 2L ISR . FoH, Bk A 5 (N-H/O-H/
C-H M%i#Rzh) 16 MB JKJFE & A 47T 3 288 em ',
DMB Ji¢ i 2 K W #% 22 3 326 ecm ', 2 B i K b 7
J& N-H %= [ 0y S0 AR 0% AR 2, HR3 A B
FEB T I AH BAEAFAE 22 5 Wil B 47 (C-H %)
FrIRzh) B Esr 524 2 938 em ' (MB Jig Ji & FI KD Al
2969 cm ' (DMB fig JR & (i), 544 5 i fa i i JR
Bl SRR AEAR LG, 7E C-H R AN K &
H s R e . BERE T (C=O 48R3
W MB R JE B IR 1 650 cm™' 41.#% & DMB Jig
JRE AR 1652 em”, Mo 7B $E T, Song
PR PR B W AR a7 kR R kR T A
F 1677 em’, SXBMIEFAEE 1636 cm ', [
WFEME R E R S, RN 12088 2 5 1
P 388 58 f 0 R A AIE s TR TT A (C-N/N-H FLE R 3h)
BE BN 1558 em ' (MB R E KD 11542 cm!
(DMB IJEEFEIED, 5K e B R R AR 5 3
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Fig.1 Infrared spectrum of MB collagen peptide and
DMB collagen peptide
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Table 3 Molecular weight distribution of MB collagen peptide and DMB collagen peptide
B3l 189~500 Da/% <1 000 Da/% 1 000~2 000 Da/% =2 000 Da/% Mw/Da
MB JRR & @ fk 31.44 67.02 16.97 15.23 587
DMB /&R % & Ik 37.35 75.96 15.75 8.29 441

2.5 MBL5DMBIJK R & A Ik #9 2 fie 8 1 2 47

W 7K 2 TR R IR AE — € SR A T 5K 4y is F
ANATIRFHE S KERERIL, 2KRIE&EDKEE
PIDIRERF I 2 —, 5 A0 AR 1 5T 1) 2 2 TR 2 R 5 1A
FAK, W B B EUR R E B IR BOK 5 1 R
WK 4 Frox, MB R JE & E K 0K 24 82.83%,
T R R & K (180~1 000 Da) [l /K %
(62.12%). XAJRERFINIRIEE ARG, Hor T4
FAIRERBIR, 8 SR A B ) S K B (149 DL BR R, AT
B AR S K BE 1. FRK M 2 $8 B A i sl i R
H AWK G REEK R T, 528 E R SRR B
SRE . MB RS & AR R Ky 59.34%, B
T EARIEEAKPRKE (56.82%). &t
IKALFE S, DMB IR J5 2 IR R W 7K 28 A4 7K 22 53l
N 96.14% F1 65.33%, W& T EAKREEAKS
MB %5 8 KR K 28 . 31X AT e A2 M A A B 5 3R
SR E T CE RS BRI IR 25 4, 7K T 5K B i
A, KT HE5BEDIREENES, [ EE 2 KD,
DMB fi J5 2 A K RO g N 4.32 mL-g ', (KT
i i R A KRR M (5.23 mL-g ) 5 MB RJEUE
K Wk M (4.63 mL-g), W] DMB ik J5 & A
JRRT BE &5 A7 B0 1 B 7K R A 2 (R S K B 14T, A
T 5 A BEAIC FR WRO  o A PF  AE oh % f B  J5 BE
JUR IR, 36 ok 55 TR VA VB AT T Ak 3L S L 0 B ) v 2%
IRANGES, AT ARG AR, R T PR DR
PR X 2 W AR A TR O A DR AR KRR R
T

% 4 MBFIDMBRR & A RKAITh RE4 14
Table 4 Functional characteristics of MB and DMB collagen

2.6 MBL5DMBJE R & & ik 09 ik B Jr 71 R 4E

& 5 MBFIDMBR/R & B AR 3 4T
Table 5 Analysis of characteristic peptide segments of MB
and DMB collagen peptide

, - RERE & /%
KA Ak - -
MB MR %& @ Ik DMB IR & & Ik

Gly-Pro-Val 4.50+0.33 2.10+0.13
Gly-Pro-Hyp 14.13 £0.83 21.17+1.24
Gly-Pro-Gln 15.22+0.33 4.60 +0.35

Gly-Pro-Y
Gly-Pro-Ala 2.58 £0.09 0.32+0.02
Gly-Pro-Glu 2.12+0.15 2.04+0.12
Gly-Pro-Arg 19.44 +1.13 9.48 +£0.83
Thr-Hyp-Gly 0.61 £0.04 0.37 £0.02
Pro-Hyp-Gly 2.74£0.19 2.35£0.13
Glu-Hyp-Gly 3.51£0.26 1.32+0.09

X-Hyp-Gly
Phe-Hyp-Gly 5.12£0.46 1.95+0.15
Ile/Leu-Hyp-Gly ~ 4.45+0.38 3.59+£0.24
Ala-Hyp-Gly 291+0.29 21.01 £1.96
Ala-Pro-Gly 4.38+0.37 3.81£0.16

Z-Pro-Gly
Leu-Pro-Gly 0.34+0.25 0.33+0.28
=3 Hyp-Gly 14.69 + 1.34 21.89 £ 1.56
Wik  Gly-Pro-Hyp-Gly ~ 3.27 £0.31 3.68 £0.30

peptide
el FoREN % FKF/%  Fobd/(mL-g')
MB R R &Gk  82.83+4.52° 59.34+2.02° 4.63+0.73"
DMB B E &Ik 96.14 +2.13° 65.33%2.61" 4.32+0.75°
TEERBREGIK 62.12+4.63° 56.82+324° 523+1.06°

E: ARFERAFTEFRE (P<0.05).

P2 5 MB Al DMB i i 2 1 R 1L ik B sk
1T 0. WORBEH 2 B 45 SR K W, Gly-Pro-Y 2 = Jik
5 MB R E L (57.99%) 3% w T DMB iR &
FRE (39.71%), H KN X-Hyp-Gly B =k (MB i &
EHEK: 19.35% ; DMB R 5 & F K : 30.58%, K MB
Ji U KSR T 11.23%). FHod, Gly-Pro-Hyp Al it
)35 4 A R R T R R Il O A R R DR
B, 1 X-Hyp-Gly /¥ %1 (1 Phe-Hyp-Gly) A Al
B AT S B3 Y R AL FE S, DMB i JR B
K7 Gly-Pro-Y 5 X-Hyp-Gly Ik B & & Fl 5 tb A 1 &
PErm, TN G LT 440 BRI PR A R R 4
JEE ABEBE ) k. e MR AT s R AT 40
Az R b R 20 P 43 AT 2B B S Mt i — D R
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He 25" J 1o 8 7 A B BB A5 A TUER, (1 5 2 45 2 T )
WU KRR, AR T IR B E Ik 40 X-Hyp-Gly
FRILSS M C  AE R 7 81, $em 1 AEE . st
MB 5 DMB Ji¢ J& & A ik ¥ & Z-Pro-Gly = fik. Hyp-
Gly — Ik X Gly-Pro-Hyp-Gly Y k. Gly-Pro-Hyp-Gly
75 8 W i v £ 4 % iR A Pro-Hyp-Gly A1 Pro-Hyp™®,
Gly-Pro-Hyp 7£ B 7 18 1 2> 4% F% fif 4 Pro-Hyp"”, X
S8 7 JPRORT =k 58 S e N AR R . JIROMT = kAT B i
Jr TE ARG R b () SRR a8 A 1 DAV PR TR 20 5 B
B, Sk S0 SRR e RGA AL, R E
TE R 0 W SORRD F %% 5 . MB 5 DMB IR 5 4R
FIR A ) kS =k (67.02%~75.96%) KB
DENEFI, HEPUE . RIEEEDN, EHT
DHRE B b A AP Bk i TR o

3 g

AR G R it 2K 55 A it i e T i A T KR
128 SR R NIRRT . BIERAL R M 27~ , MB
5 DMB J&J5 8 F1 IR HK ™ B R 2 FVRFAE, B FR
IR KSR BRI 7 Pl TWRIERR, o K A 2R
J5 1) DMB IS 8 F IR H 2R M2 B b 9] S i /K
MRER S ESR S, By rEE/N, BT AR
W TheeRePE AR B, K JE i) DMB R 8 F K
WK e ANFEK R T Sy, W e AR . RRIE AR B A T
7, DMB JiZ S5 8 F K A LA 5 v AR 3E M4 11 X-Hyp-
Gly KBt & A G LL B iR . PR, Mo K A 3 0] 3
Sl £ 1 52 LR P TR D ) % R T A S S TR R, i
FAEORME . SRS AU EAG T e i N T 5
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