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Comparison of Nutritional Composition and Flavor of Sturgeon Meat

(Acipenser sturio Linnaeus) Treated by Different Cooking Methods

PENG Haichuan, QIAN Qin, MU Yunlong, ZHANG Yingjie, LI Hui, ZHANG Yin
(Sichuan Key Laboratory of Meat Processing, Chengdu University, Chengdu 610106, China)

Abstract: To explore the effect of cooking methods on protein nutrition and flavor ingredients of sturgeon meat (4cipenser sturio
Linnaeus), the meat from artificial breeding sturgeon was taken as raw material, the effects of steaming and frying on the contents of basic
nutrients, amino acids, protein, flavor compounds, amino acid index (AAS, EAAI) and protein efficiency ratio (PER) of sturgeon meat were
compared. The results indicated that steaming and frying reduced the water content of raw sturgeon meat by 56.41% and 43.73%, respectively;
steaming and frying decreased the fat content (in dry matter) of sturgeon meat by 19.78% and 17.47%, respectively; steaming and frying
increased the dry ash content of sturgeon meat by 25.80% and 20.85%, respectively; the dry protein content in both steamed and fried sturgeon
meat were increased by 10.37% and 26.27%, respectively. The amino acid index and PER of sturgeon meat were higher than those of the
steamed. Compared with the raw sturgeon meat, the essential amino acid content, amino acid index and PER of sturgeon meat were increased by
frying, and higher than those of the steamed group. Solid phase microextraction and gas chromatography-mass spectrometry assays identified27,
28 and 27 volatile flavor compounds from raw, steamed and fried sturgeon meat, respectively. The flavor compounds are aldehydes,
hydrocarbons, alcohols and others. In brief, the protein nutritional value and flavor ingredient content of sturgeon meat can be increased by
frying and steaming.
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SIS TR 20 U I AR SRR 75 SR Ut
FbG 0 S IR (Amino Acid Score, AAS). ZHREFR
B0 (Essential Amino Acid Index, EAAID) Rl F Rk
#t (Protein Efficiency Ratio, PER) !,
134 &RZFHLBRESZNE
SRR Tk, WA Eh. 3 4TAT SR
SPEME. 4 HANEIER O ITSEGEAE: Bk (46
mmx60 mm), FKHHEFAHMAG; R 57°C; i
FERr: 15 ul; B K: 570 nm (FEEZ N 440 nm);
JHIE 1 % 0.40 mL/min; J#IE 2 #E: 0.35 mL/min;
RIRTGIREE: 135 C.
13.5 &KW XAt R agmz
SR EESD )%, B SPME/GC-MS 7Kl
VI R R EIDIEAT T 08T . T S e E K
fEF= R I E R LS, #EAT T SPME 474 (75 um,
BRI ES) /SHERE- P (Finnigan JRE
& GC/MS, Finnigan, &) 547, SKH HP-IN NOWAS
BAEH (K30 m, H420.25 mm, ¥R)Z 025 m;
Agilent, Boblingen, f&E) {ENEEHIET GC 7
5. DECAEA, fEEiEN 0.8 mL/min. HERF
7E 60 ‘CHJ >4 2.5 min, 3IEN 5 ‘C/min % 180 C, )5
£ 10 “C/min F+2 260 °C, {#%F 10 min. FRLIEE
250 C, FAFERHT, 1 uL AR
0[] 1 min, 73225 E 50 mL/min). X T BAMEF
%, ATgRFRIREEIRAL (PTV) A EIA 30 “ClnE] 320 C
(14.5 C/s), FJafEmZRE FARE S min. GC J'ix
HIFE 50 ‘C FERRLIMH 2 min, SRJEHIME] 280 C
(25 C/min), FEUGIRE NREF S mine FUIAXAEHET
M (ED R IAE.
13.6 FIE2H
SEIG 45 B8 B Microsoft Excel 2010, SPSS 22.0 3
177525381, R One-way ANOVA #EAT 2 Z1EHT .

2 ZR51He
21 ZHETAMNBEAWERERNTEE

PR AN IR SRR 1. fR 1
HRE SR B R B R AT A, DA R A
M, ARS8 P K RN AR T R > BN 1
PI>E BT, HZERUE (p<0.05), A RkEfs
MPRIK D ERIERT 43.73%, EAMIF A RKS & &
BEAR T 56.41%. RAEJEHF AR T30 & BN 2%
i fn > RNEEG B > G Y, HZE R (p<0.05),
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HrP R AT K & BN 1 20.85%, THZ&
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AR5 i 2 B g A B £ > RN £ A1 75 i
W, HZERE (p<0.05), FHrRIxEEEG Pk
NEWT & BRI T 17.47%, T5780863 6 T8 05 &
BT 19.78%. SRS AR E & B YR
YESF M N>TE R M N>A i mN, HERWE
(p<0.05), IFZAfGI M PN THREA R M T
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FUKE AN 28065 42 A (R 7K 7035 B A= 9 PR ) B
RIEAC, XTI RE S AR AE P AR
SEUNAAKRE S T % AR A e K H s, Al
YESI B IR/ 70 BRGE 2841, IX AT REAZ R R
FEA R TIE L — 28578, BLIE T A AR K 73 A3
AT R e b A 2R I S R A A
EEH SR BEAIC, X AT et 5 18 P AR 0 el AR 1 3 O
FiH PRI IR SRR 0% FAT R AT R R T
JRANT-F K oy S R A A3 P B TN, X AT REAS
PRy e B3t R K 70 & 2 IRIEN & B S 8UE
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Table 1 Nutrient content of sturgeon meat after different cooking

methods
TRWR  AEAR  FRBLR AFGFER
KA T462+£1.04°  32.53£0.96°  41.99+0.98°
FAEKS  2.83+0.02°  3.56+0.03"  3.42+0.03°
FREAGH  33.42+040°  26.81+0.28°  27.58+0.33
FREG  3338£043° 36.84+0.92°  42.15+0.38"

22 EHF RSN NE A FESRMERH

221 FAEFH XA & N RIRR A E R0
AR5 Ty O e A R S IR 1 SR LR 2.
HH# 2 nIAn, SRS R T 7 Pl e
R, 2 Pl b FRRIEMRAN 8 Pl FRIER . ZR LR
YRS S o R R R R 2. 340 N AT R
HE IR S & EBE (388.26 mg/g) >iH#% (201.18
mg/g) >HR (129.40 mg/g); WUFRZIER S ENAINE
(110.75 mg/g) > 7% (57.70 mg/g) >4 (43.88 mg/g).
A, BEREERS, FRERS BRI
FEG, HARARNNEERS UHER S 2R
(27.79 mg/g), ALz (2.60 mg/g); RIKE
i 0 A () 2 R DU H 2R & Eofwe i (54.23 mg/g),
AR (5.73 mg/g).
SRR, 63 P SR VER N S AR,
SENAEATMEERER G, XFER
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Table 2 Amino acid composition of sturgeon meat after different cooking methods

1m B [(mg/g) 4 #* B

RITAZE (Asp) 12.210.04° 17.63+0.03° 32.22+40.03%
A28 (Glu) 19.41+0.01¢ 27.33+0.06° 51.73+0.06"
# ZPFR (Ser) 6.12+0.05¢ 9.83+0.04° 18.51+0.04*
HHE (Gly) 11.2240.01° 27.79+0.07° 54.23+0.14°
REE (Ala) 8.86+0.03¢ 16.83+0.04° 31.86+0.02°
I &E (Pro) 7.18+0.01¢ 16.6420.02° 34.10+0.03%
# 2B (Thr) 5.30+0.00° 7.41+0.03° 14.01+0.05*
HAFL (Val) 5.64+0.01¢ 8.01+0.04° 15.010.05°
ERE (Met) 3.5440.02° 4.75+0.01° 12.04+0.06°

FEEE (1e) 5.04+0.02¢ 6.54+0.01° 12.16£0.15°
ZEBL (Leu) 9.21+0.00° 11.45+0.01° 22.14+0.13*
KA EB (Phe) 4.12+0.01°¢ 5.48+0.02° 10.31+0.03*
R E (His) 5.35+0.03° 5.11£0.01° 12.49+0.00°
HAE (Lys) 11.03+0.03¢ 14.06+0.08° 25.08+0.03*
KRB (Arg) 9.02+0.08° 15.44+0.08° 29.060.05°
FAF (Cys) 2.49+0.00° 2.60£0.01° 5.73+0.01°
BAHER (Tyr) 3.66+0.01° 4.28+0.01° 7.58+0.03°
EEok 2L 31.62+0.03° 44.96+0.04° 83.95+0.04*
ek BRI 38.68+0.02° 78.500.04° 152.8040.04%
Bk AR 41.92+0.02° 56.78+0.04° 113.21£0.05°
bS 2 129.4+0.03¢ 201.18+0.09° 388.26+0.09°
EAA %% 43.88+0.02¢ 57.70+0.02° 110.75+0.03
EAA 43/% 33.91+0.02* 28.68+0.02° 28.53+0.01°
AAS (child) 0.27+0.00° 0.27+0.00° 0.64+0.01°
AAS (Adult) 0.32+£0.00° 0.32+0.00° 0.76+0.01°
EAAI (child) 0.24+0.00° 0.30+0.00° 0.60+0.00*
EAAI (Adult) 0.45+0.00° 0.560.00° 1.11£0.01°
Protein efficiency ratio (PER) 3.33£0.01° 4.28+0.01° 8.79+0.01°

E: AP ERRAECY Asp Av Glu 4 F XA, #RRIEH Thr. Ser. Gly. Ala#= Pro £ &A=, #7ARKAM A His. Ile. Leu.
Phe. Arg. Met #= Val 282 Fe, EAA RELE BABAE; AAS (child) REINLEXT RABE KX RN, AAS (Adult)
REBAST ZIRBREEF R ZILBRN EAAL (child) RAEAILEXEERBRE KA 69 RULBRIE4; EAAT (Adult) RESRAA
FARE A EE KRR RRBRIGE; PER RRZQMBM TP RN FERFTIES XAEZFHEZF (p<0.05).

222 BABM. BILEAER

M A HAEZHZL  (World Health Organization,
WTO) #H I N EER TR, THREAT R 63
W ZAR RN EERIEE. S0 2~5 &)L Exa
PRI R kA2, RIMESG A A ) 2 25 IR I (AAS) 4 0.64,
BE (p<0.05) mTEAAEE (0.27) FAEGH AT

FEEMRA (027); RUNEEIfRNZIERTEE (EAAD
790.60, M3 (p<0.05) =T RIFNE 263 6 P
EAAL. ZIMAN R & EIFER, FIEEG A T
FEERIN N 0.76, B3E (p<0.05) =T iEAE A RFE
i 8 PRI IR s RIS £ A ) R IR TR 4L (EAAD
R, B (p<0.05) T AT RIFG 2K 65 0 P
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AR (Me) , AT R — MR 2 B A H =R

(His), RTXEST £ A 5 — BRI 2 LN S 2R (Tle D

AAS AR IR LA, B A — PP iR 5 Ak
IR TR R PRI LB, 1T EAAT AZFPE
ERRIIIALLE, FTLL EAAL % AAS HE4TH i vt [y
MAFEREFANME. AT a8 NSRS TR IE 5L
Peet Jmrsn, AN LU LE A ER T R NS,
WA ARSI LR 75 SR O S8, R 6 £ AT )
EAAL {H¥BOEZAMA R E . HHICnT W, BIVERITE 25
AL i PR 2 R IR E TR E
223 EaAREM

HEEFAY (PERD AR NI E BB F=ANME )
TR, EESITIEZ S (AOAC) #il, PER
ERT 2.0 MR AFGEF VONE SRR R
2 PREEFA AN Leu 1 Tyr SEIMHILE AN
fr, FHBIVES A E E AU (PERD N 8.79, &
= (p<0.05) =T 28 b3t PR AR 6 4 Y PER {H.

AAS Fl EAAT BRI FE S 25 R S it A
R IERRIE FRMMEZE 5, 1M PER SR AR E
FEVF ISR FHAS A2 7 UG 3 AL 7). PER
(B ELAERT 0, KE T LA €0 R 1R 8 (1 RS PRI B
far, RIS ] DA o R A 1) 2 15 B 5 A AR

224 FHEEZAREIAMREE

I ) 2 FERRAE B il R R #5E B AR,
SO A B N R . TH R ARIRE R A4
N Kt E R, 0t PRI DTik, 2R 2 Sl
KT it LB R (AR, P 28 R A 45 2 R S5
BAER, RERWNEERAEE, JFHSSHR.
WA P s stk i ), gk 2w, ERE
FERR S BEONATE (349.96 mg/g) >iE7% (180.24 mg/g) >
AP (112.22 mg/g), A EERRE IR & N ATNE (83.95
mg/g) >iE# (44.96 mg/g) >4 (31.62 mg/g); FHRE
FERR S EONATE (152.80 mg/g) >i57% (78.50 mg/g) >
A (38.68 mg/g); KRG B NRIE (11321
mg/g) >iE7E (56.78 mg/g) >4 (41.92 mg/g).

FIYEAR 6T £ A 1) R EEIR & B 0 2 i TE 28
AR, XS R ERERIE A S A K. i
firtid A SRR T B I AR R OR . AR PERE S
K IR HR 1 P] REE R AR I & S B & &, b e
P15 B 25 2 A R A T RE TS 2 2 IR, AT 3 B R A
Ab S R i £ A (1) SRR SRR TR S B IRE AR AR A
IR S SEUR IS Ay B M e 52 I AR o i o BRI
TEANSZRI, F D B e A 6 it )RR A 9 B

PR EHIR AR . BRI e vy R B IR 5 0
TNAEE R, THZAENE AT DA 6340 A (1 X% o

%3 FERTARABENSEER ERRYRS &
Table 3 Contents of volatile flavor compounds in sturgeon meat after different cooking methods

, i GHe=/%
AE ARG IE/min bty 4 AR o - m
3.83 ECE 1.31 / 1.00
9.38 (E,E)-2,4- & — ) 0.84 049 043
11.43 1-F AR -3 M- 1-F B 2.07 / /
10.98 B2 il / / 0.77
14.68 B-2-)IR-6-F = i 061 036 048
14.95 RKX-2-L8 0.28 / 0.44
S 12.70 eSS 136 115 321
21.92 B B2, 4-% Ik 111 1.08 394
19.28 B K -2-RHbs 033 051 073
24.00 2+ / 0.76 /
24.01 10-+—Hpls / / 0.93
36.36 + A B / / 0.41
21.03 +A$9,12,15- =B / 0.38 /
5.29 ECE 5.11 / /
" 19.60 SRIR[2.2.1] B -2-Hi-T-B5 048  0.50 /
9.76 MIR[2.2.1] 8 He-T-BF 221 / /
8.11 4o H-1-B5 0.48 / /
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&R3
#E  ARGHF/min T 245 . E/”\g@% -
11.45 2-F Hr-1-B3 / / 0.91
8.39 - H-3-B% 077 036 0.84
15.48 -8 0.34 / /
12.89 2-T W 3K K 5 A BE / / 2.12
i 23.84 2,5-F k- 1H-3-7-82, A&, / 0.57 /
10.99 (H)-FAATRES 0.53 / /
24.60 IR[4.1.0) 8%, -3-FRAik. -7- / / 1.05
23.88 W S ked-2-B2, 3.4-di[1-T M- 0.41 / /
24.01 13-t gk +—46—8 0.51 / 222
8.76 aEES 1341 1854 2085
9.95 D-Ar# 2686 3420 36.10
24.59 (E, E) -12-¥-159,11-Z4RK =&  / 111 /
24.96 11,11-=F R $BIR2,9]+ =53, 7- = / 0.87 /
28.09 Alpha- £ ¥ 0.74 / /
29.29 B AEFIKF N 1.94  0.69 /
28.48 £t 568  1.98 /
25.59 ALPHA-#Z3 #s / / 0.45
25.28 (82, 11Z, 14Z) -BIz 1,8,11,14-v9%  / 048  0.68
11.87 R+ / 2.08 /
. 13.16 (E) 2+ =Hi-4- / 057  0.65
19.59 %R AE-3-k / / 0.61
1221 1+ w9 8 -3 / 2.96 /
13.16 (E) 2+ =Jf-4- / / 0.65
20.87 1+ w9 bk / 0.83 /
24.49 L1145 —p / 0.34 /
16.69 E 0.37 / 0.49
28.65 E+AR 068 107 074
33.79 EAR / / 0.52
33.79 EAR / 0.83 /
33.79 EHAUR 0.56 / /
33.94 B, 340 469 3.4
) 20.89 2-+—77 0.92 / /
11.45 I / 0.66 /
S 12.89 B[R AE-1,2--] / 1.35 /
20.64 S / 2.13 /
11.88 4a-F -1.2,3.4,42,5,8 8a- NS4 / / 1.48

PRI A,
. (53.64%)+ B2 1 (0.92%). TEXLEEYREF, 1-H
3 EH7 8 Pk & A A
23 RAEDT ARG R KA HIRO-3-1-1-H 8 (2.07%)  ECfE (5.11%) .« H

AT AL PR A 6 A R R S AR R 3. FEI (13.41%)  D-F745207 (26.86%)  ZETH1IF (5.68%) .
MR 3 AT, AR PRSI 27 Rk S8, FHo UEIRE (3.40%) ZEHERMEVIR A& miim, (EAEE
B2 8 A (7.91%). FEZK 9 Fh (10.84%). 2K 9 Fl FeS, BRUAEWES EiE, HIEERL SR

241



MK EmBHL

Modern Food Science and Technology

2022, Vol.38, No.2

BERED o

HAR)E, SRR 28 Mk &0, FohEg
KT Mp(473%). B 3 Rl (1.43%). &3 15 Fh
(71.24%). Hfh 3 Fh (4.14%). fEXLEA ST, H
FE (18.54%) D-FriEld (34.20%) B (4.69%),
W5 (2.13%) SEHERVEYIR I & i, HAEaG R
FHEL, V78GR TEYIIR & R8N 8.84%, {7863 A
SR DR AN S B0, BRI SR
TRMHERED; BRUEMFEAE ZHEIE.

FIVESS, S3pIh3baa it 27 Mtk &9, o
2510 Fh (12.34%). BEZE 5 Fh (7.14%). 1225 11 Ff
(64.88%). HAl 1 Fh (1.47%). fEXLe¥))ii b FRE
(321%) + R,JR-24-% W5l (3.94%)  HEM
(20.85%)  D-FPihs (36.10%) « feke (3.14%)
SRV G B, SAEaNMELL, FER
it £ PRI R Ve R B s B R, i R &)
(PPN & S I K FiE AR, RS
IR, RS RS TIEAA: AUEG AR
(I KAl B RPN S B R B, (B &)
(RPN B L TS 28 b .
23.1 BEERESW

M Ak B 5 L R AN AN R T R A3 i =B, SR
1 0 2 SR TR B 3 ATBAEH, AEE
T 7 A B 1 i £ PR PR T S0 I 1 B /N R B A >
THASA, GG IR R, E R e X-2-
FWESH R, (BEE)-24-BE MGl =-2-Ii-6-F )
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