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Abstract: The four different strains of freeze —dried squid sturgeon’s bone marrow were used as raw materials.
Through the determination and analysis of the nutrient composition of different strains of squid sturgeon’s bone
marrow, the nutritional differences of squid sturgeon’s bone marrow between different strains were obtained. The
basic nutrient composition, amino acid composition, fatty acid composition and inorganic element composition
of Russian male, Russian female, Chinese sturgeon and Hybrid were studied. The results showed that the crude
protein content of Russian female carp reached 76.12 g/100 g, and the content was the highest, which was
significantly different from the other three sturgeons bone marrow (P<0.05). According to the essential amino
acid index (EAAI) value of essential amino acids, the amino acid composition of Russian male and female
mites was more balanced and the nutritional value was higher. The unsaturated fatty acids of Chinese sturgeon
and Hybrid account for about 80 % of total fatty acids, and mainly polyunsaturated fatty acids. It could ensure
the normal physiological function of cells, and was more beneficial to human health; the mineral elements of
four kinds of squid sturgeon’s bone marrow were rich, and the contents of major elements such as K, Ca and P
are obvious, and the contents of heavy metals such as Cu and Cd were significantly lower than the limit.

Standard, methylmercury, Ph were not detected.
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Table 1 Nutritional ingredients of different Sturgeon’s bone

marrow g/l 00 ¢
SEASY  RPEAE WP peE e

MEM 70.932047° 76.13+0.70° 73.90+1.14> 73.03+1.21°

AR 5.4+0.22° 3.9£0.5° 45+042*  9.01+0.21°
KAy 0.43+0.07°  7.39£0.09°  6.36+0.05*  7.15+0.30"
WKALEY)  9.602046°  6.70£0.65"  7.39+£1.01"  4.62+1.15"

VE : F PR BT R A o TR A )T R bR
VERIRNG FhF a~e Fm SR IAAELESETF 22 52(P<0.05).

e W S 0 K oy S KA B4 ey, i
BT IR 9.43 % .9.6 %, 5534k 3 R fo S kL
HEAMARE AP IS SR EA REER (P<0.05),
FE 4 Pt ooy 7 T35 oL AR A B S B R K,
R NHET R R (76,13 % ) > AR
(73.9 % )>TFHERET (73.03 % )>HR P Wi A E3(70.93 %) .
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Table 2 Compositions of amino acids in Sturgeon’s bone marrow

W & B

HHER g I B
N Rt ’
TEEMR (g100g)  1.73:0.05'  2.05+0.04"  2.03x0.05"  1.85+0.19"

Sradi /(¢100g)  0.87£0.09°  1.07x0.03"  1.00£0.03*  0.91x0.09"
WAL /(100 g)  1.04£0.04*  1.15£0.04*  1.14£0.04°  1.05+0.06"
AR /(g/100g)  1.10£0.10°  1.20:0.06*  1.18+0.07*  1.09+0.07*

FENER 1(g/100g)  0.76+0.03*  0.82+0.07°  0.85x0.11*  0.770.06°
EHER 1(g/100g)  1.57x0.08"  0.67+0.14"  0.66+0.13"  0.62+0.14"
W /(100 g)  1.0120.10°  1.44+0.09"  1.31+0.06"  1.15+0.35"
R /(100 g)  0.17£0.02*  0.21x0.05*  0.17£0.03*  0.21x0.04*
R /(100 g)  2.2240.11°  2.1820.05"  2.35:0.05°  2.2020.11°

REER (100 g)  2.3320.06°  2.4620.14"  2.50+0.09°  2.3020.14"
H&R/(g/100g)  5.78+0.16°  4.94+0.24"  5.68+0.19"  5.47+0.15"
BEM)(¢100g)  4.65:0.06" 5.22+0.09" 5.21x0.10"  4.81x0.08"
K% mR/(g/100g)  2.4840.12°  2.66x0.14°  2.73+0.07*  2.52+0.13"

AERR/(e/100g)  0.47+0.05°  0.560.08  0.55:0.12*  0.5120.03
2ERI(e/100g) 124015 1.37£9.09°  1.39£0.10°  1.28+0.08"
WER/(e/100g)  3.38£0.15"  2.86x0.15"  3.45:0.19"  3.1920.14"
W&/ (g/100g)  0.58£0.06"  0.70£0.10'  0.67x0.09'  0.65£0.14
Eam/ (¢/100 g)  0.02+0.01°  0.02+0.01°  0.03£0.01°  0.03+0.00°
S EAA/(g/100 g) 8.25 8.61 8.34 7.65

Y FAA/(g/100 g) 14.98 14.8 15.74 14.78
S NEAA/(g/100 g) 20.2 19.75 21.28 19.93

S AA/(g/100 g) 31.4 31.65 32.9 30.61

S EAA/XAA/% 26.27 272 25.35 24.99

S FAA/Y AA/% 4771 46.76 47.84 48.28
S EAA/INEAA/% 40.84 43.59 39.19 38.38

% FEoR W TF H LR (essential amino acid, EAA ) ; v 38 78 4 fif 22 Jik
i% (fresh amino acids, FAA ) ; %. 7R i /380, P IRl—47h 4 br
HEART/ING Fb): a~ve FORBURMAEAEG 425 5+ (P<0.05)

4 P} fa Jp i ARSI Y 18 AP IERR , A0 HE 8 Fhb
7 A AR (EAA) 4 Fl 5 6 2L 1R (FAA) 2 Rl P b7y
FA R (half essential amino acides ,HEAA ), 453301,
4 Pl fa s iy 21 FE R B 0 TR SRR T i A B
24.99 %~27.2 % . S HF KR i o3 BUTE 46.76 %o~
48.28 %, MR i, e AR N =R A
MR RAZIR H 2B AR 2 S IR R , 4 A0 e /i
HINEIR KRR H AR S EES A E (P>
0.05), 4% 2 B8 W51 7 1 BA I 35 1 22 55 (P<0.05),
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Table 3 Total nitrogen contents of essential amino acids in Sturgeon’s bone marrow, egg protein and FAO/WHO amino acids standard

pattern mefe N

RS R e N e b rhdefig T b B b FAO/WHO #3%; XA A
SEARIR 313 406 386 378 440 540
Sse R 173 212 190 186 250 340
e 207 228 217 215 310 410
IR 220 237 224 223 260 295
RN R+ AR 267 140 289 290 410 580
HAR+ AR 317 137 131 133 220 355
R 201 285 249 235 340 440

Mt 1698 1645 1686 1 660 2230 2 960
T :mg/g N FoR G AR B,

4 P} fa e fif Wb 75 A FE R YW AL T FAO/
WHO R 508 8 8 AR (H 4 Fidien y i 2
IR —8, S EEFAK, LA R 65 2 1y i 15

YRR E R

A FAO/WHO S 2 FE R VT AR =X 50
A AR, BT TR R 3 0 e A 6 R 1
BRIV (AAS) . 2 bEsr (CS). s MR FE 4L
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Table 4 Evaluation of essential amino acids composition in Sturgeon’s bone marrow

DR ClE N 2 ik rhedi iH s

AAS s AAS cs AAS S AAS fo

SRR 1.28 1.05 1.27 1.04 0.86 0.76 0.86 0.76

Se AR 1.26 0.93 1.19 0.88 0.70%* 0.53 0.70 0.53

HiaR 1.04%* 0.78%% 0.71% 0.53* 0.88 0.72 0.86 0.70

AR 1.30 1.15 1.25 1.10 0.76 0.56 0.75 0.55
RN R+ 2R 1.19 0.85 1.24 0.88 0.71 0.50%* 0.71 0.50%*
AR+ IR 0.93* 0.58* 0.94% 0.587* 0.60* 0.37* 0.61% 0.37*

R 1.90 1.47 1.83 1.42 0.73 0.57 0.69%* 0.53

Hit 8.90 6.81 8.53 6.43 5.24 4.01 5.17 3.94

EAAI 93.71 87.3 55.93 54.99
T 5 FORE— BRI AR ; 3O TR ST BRI 2R

R AAS F1 CS PF4r s iR Wi a6 AR i B
fih | A Vi e g 5 — PR ) SRR 43 )R A R
AR R+ R R R+ D =R R =R+ e R
it £t JILPA) o — PR 2 TR R+ B R, v

Varnlaran

ARty i T S 0 7 2 — PR ) R — B, &)
WHO HEFE 1) N S e i 2 A X, 4 e 1 e 7
SR AR T WHO AR, 4 Fhisfa e i 2
TR IEMR EAAL {HYEFEITE 54.99~93.71, HARE A
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Table 5 Compositions of fatty acids in Sturgeon’s bone marrow

mg/g
fRlER  RPIAE PR R IR
€16:0 1.65+0.14"  1.03:0.04°  0.46£0.05°  0.34+0.04°
C18:0 - 0.52+0.13" - -
Cl18:1n-9  234:0.17" 1.08+0.05° 0.910.02"  0.4420.02*
C182n-6  0.56+0.02 - - -
(22:6n-3  0.54+0.02" - 2.65:0.08"  0.67+0.06*
EPA+DHA  0.5420.02" - 2.65£0.08"  0.67+0.06"
S SFA 1.65 1.55 0.46 0.34
> MUFA 2.34 1.08 0.91 0.44
> PUFA 1.1 - 2.65 0.67

T RPE—ATPEIAREA /NG TR ave FOREIRRIAFIES T
I (P<0.05), —fRFAA

MRS | rh AR 1 e AN S 3 Al
IR AR e A B ARG S 4 Tl A6 3 BRI R % o
BAR, 045 2 FPE AR IR (saturated fatty acid,SFA),
1 FRERN IR T2 (monounsaturated fatty acid, MU-
FA)FI 2 B Z A R 52 (polyunsaturated fatty acid,
PUFA) . HAERREIR (C16) 5AR (C18: 1n-9)7E 4 Ff
i £ g 17 P A ), HOHS AR B E M 25 5 (P<
0.05 ) FPAHEAE 1T By e Al v AN AN TR 23] o
LR TIRIY 88.66 %H 76.54 % , H AN I FR 411K,
FER Z A FIRR IR 5 2 7 23 650 7 v () AN
BEWAER b7 BB BT ER Y 65.26 %, {H 3 %Ry BRI R A
DR 5 T A2 SRR e A5 v B AN AR AR TR o S 07
BRI 41.04 %,

SR 4 Fhi ol S0 5 A SRR TR
BB A b & % AR A A
U AT o I B I 287 A ) RE R S Aot ity A5 45T N
2 KM PRt e i A B TREAR AR ; ] i
TR 2 SEME O W TR W o, A o B 0 A BRAE
FHBO, 4 R £ e il vh A Wb e i oA 2
A FIRRIITIR , AR e iy vh Z2 AR TR 5 e
o, BB i A e h Z AR R R K 2 . A
Mo, ik TU R (eicosapentaenoic acid, EPA) |
T RN 1R (docosahexaenoic acid, DHA ) 55 AN 1]
TR 177 TR T e AP AR 1 98 L 31 Pt 4 7K, B e ol

g PrEAL T R EE P,
2.4 Iy TR AT

4 Pt fo Jp iy vh RGN 11 FR T e R A5 R W
#6,
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Table 6 Compositions of mineral elements in Sturgeon’s bone

marrow
mg/kg
WYFOCE WP WA R WHET hies] RS
K 4 970+66° 4 750£75" 4 170£92* 5 40092
Na 266+10° 22443 24516 28711
Ca 1.800£173* 1 800+265° 1500£173* 1 400173
Mg 573£13" 540£9° 622+6° 757£17¢
P 1620£72°  1240+80* 153050 1 41096
7n 22552.1°  137+0.6"  104£1.1*  9.900.6"
Se 1.11£0.02*  1.330.04°  1.35:0.04°  1.26+0.03"
Cr 0.13£0.02" - - -
Cu 1.670.10°  1.34£0.08"  0.92+0.07°  0.97+0.13*
Cd - 0.01° - 0.01°
As 0.52+0.12*  0.68+0.04*° 3.57+0.11"  3.87+0.08

VE : P AT B AR AR R/ NE T a~e Fom B0 IR 1E S0
2225 (P<0.05), —RFEKMH

HWHICR T K .Ca P F 3w, Mg Na IRZ ,4 F
S0 I T OC R B AR 25 5 (P<0.05) . 4
Tt £ e £ o 15 TG R 43 0] 5 5K FULAR ORISR I = X
FYBFSEIY 10 PS5 BT R AL, P s R —
/A KPS e S TS KPP &, e
RS Ca Mg Na 0 THIS & &, WHHET Y
I E TR TS 0 ot R E R EINE
o MEICER T Zn & s UIHRRD B AL
2 T HA 3 A e (P<0.05) , Zn AT A1 4
PEUIR B2 Zn 23 B R 74, F H Zn fig
PEHE LB 1Y IEH & B, Se Al Cu K2, (UK
B AR5 A /D Cro K38 NY 5073-2006(TEAFEE
At K A B R ) R, SR R AR A K
HBR 359 < 0.1 mg/kg . <50 mg/kg, 40T A6
EHLTIRE, FEOR Rkt . FILAYocR sy
Br B e E T S s, RS S
IR — 22 SRR VB TR

3 it

PR SR FrRHR R AL  5 T 5 b 3
B e A , R EHEAE SN TR 2R AW 4 Ff
Bt e A SR N —2, B A 18 PR, H
Hh SR o S R R I TR - G R 7E 46.72 %o~
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48.28 %, Ui BB}t Jp AR TE 6 3 & A . S JEIRTT
frep, B W AR R EAATL (B 2 B3k F) 93.71,
87.3, Z HEIRLH 4y T R V- VB IR R L AT LA L
AR, 4 PS03 6 SR TR 5 3 i IR,
HZ AR FIRITR . 4 FhEG 8 5 o0 R 41U
srFE, Ho K P e A RBLRE Tk ) A E
WY Te 2 i FE e AR E 4 170 me/kg~5 400 me/kg |
1 240 mg/kg~1 620 mg/kg, 1M H 4 & ILE He Ph KA
i, Cd .Cu Bt B TE L SRR LU a2 — P
R B, ST AT AL BT 2 R 2R LIRS
105, 5 T2 A A LA a0 TRV 2 S RN U A
JZ TR

S 3k
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