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Impact of Domestic Preparation on Fatty Acids and Cholesterol of Cultured Hybrid Sturgeon
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Abstract: The effect of six cooking methods on changes in fat components of cultured hybrid sturgeon (Acipenser baerii x
A. schrenckii) was studied with respect to fat and cholesterol contents, lipid oxidation parameters and fatty acid profiles. All
cooking treatments, steaming, pan frying, microwave roasting, oven roasting and pressure frying, decreased the ratio of n-3
to n-6 polyunsaturated fatty acids (PUFA) in samples. The n-3/n-6 ratio of pressure fried samples was the highest (0.85),
followed by the steamed samples (0.83), and the oven-roasted samples exhibited the lowest level (0.73). The retention of
cholesterol was the highest in steamed and pressure fried samples with no significant difference between both treatments.
The acid value increased while the peroxide value decreased after all cooking treatments, which correlated significantly to
cholesterol contents of the treated samples. These results suggest that the relatively smaller change of PUFA and cholesterol
in pressure cooking may be explained by less oxidation in sealed pressure cooker during heating.
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A -6 5n-3JE W7 R LUAE R IR TH s, Hfgfa Csilver
catfish) H10.137+%:8.33", ipti>: Kftf (New Zealand
king salmon) [10.687}%1.78", KPyEE % (Indo-Pacific
king mackerel) [10.547F%1.28"", ik, MYk
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L1 MR 5%

ARSZIG R T 443834 (Acipenser baerii X A. schrenckii)
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L5 emfJE fr, 535016 4y, RE6r100 g, BEATSER . &
ANSEIG 3 NPT .
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Table1l Cooking treatments for sturgeon samples
RN BT
HEFE AT Z AL
H# 100 C, 15 min
(¢4 ik (2450 Hz, 800 W) , 4 min
T % Bl 150 °C (1000 W) , 15 min
Vaithi 200 C (900 W) , 15 min

AT 180 'C CHHEEH W EIRE) » L FMHE A2 min, J£4 min
JEAk i 60 kPa, 20 min, & F|{RIER ]2 5 T3l &
VE 1 BL R A ARG T oK T, SR A 25 BT K,
BT, SR AT TR S 2) S SR TE S R TR
—JE KRG, SRR 10 g KE.

TREE RS, MRS A R, AR
(R0 205 T I T R T S R K o B R TR B RRR R R, O
F T2 B R A2 2 e R i AR o RO R A BB T
RURERT, RAFAE— 18 CURM T gilsE, JET1H
W FE A BRI E AR . e T H G4 1 N pHAE . FR A
(acid value, AV) . %M (peroxide value, PV)

AR E L Z B (thiobarbituric acid reactive
substances, TBARS) .
1.2 RAEEE

R R . . AEA . FKABER .
RN . FAELL. HREE . AW, AulmE (R
60~90 'C) ¥ Amtral  Jbxifb ).

BS210S A4y 2 —H T RkF  fi[ESartoriusA fdl ;
pHil  Hi LR #$)-FE R 2 A7) ; KND-102F H 3l & &
X+ SZC-DREWiIME  Ri4HAAEHRAR; HP6820
SAHEEAC EEAgilentAH] s L-2000 15 R AH %
HAHS AR L. EG823LAG-NSHUEY  £M1
AV AR
13 bR
1.3.1 Ak e

{63 f1 2E R A0 S RE S BEAT3 UCPAT I G, g
Tl A3 DU T H 5K 4y MLEE A BEW ALK 4 . pHAE
%€ 2% Martinez-AlvarezZ )59, K. HEA. iR
ORI AR 4 (D0 52 ¥4y 2 B A 12
132 fEWiE

FAVAE . PV{EAMTBARSAE W4 £ PR 5 ) A AL 2
FE. AVHIPVAE B 5E J7 %22 E R, TBARSHIHZEL
2% Serensen®: P J7ik,  HE s Raghavan D7 VA AL
MR R — 8 (OHC—CH,—CHO) #4700 5E .
A B AR KR LU R (CHOH=CH—CH—HO) &
e, BRVEZAE B G SRR ZERIRFITBAIE A A4
AT EW), AIFES30 nmi K AR & FRoGE .
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B . WEESERAG, ORI PR, K. HEE
AR N25:20:55, BEBUBIENIER, FEAEBEMEMFIAELE
TESS, R ITER P, SRS HERE T

A A B A
HP-INNOWax (30 mX0.32 mm, 0.25pm) ; #HS: &
<, PiEm1.6 mL/min. H3kJE: 14 psio HAGEEZ: &4
JELE200 °C, 4EFF2 min, L2 C/minfHE E240 'C, R
5min. FERETR: AVREL10:1, #FEFEI250 °C, HEREE
1 pL. 2. FID, 275 C. FHIEWiBaARHE 5 ()45 B I
A5 b, AR B 5 bR v B AR L I T AR B A, 75
FI e iR AR ST 55 &

2 {8 UlbrichtZ g 5 2% Fig 1 B o b AT VR4, F
TR AKX H BB FEEL G 2L (atherogenic index,
AD ME AR (thrombogenicity index, TI) .

C12:0+4 (C14=0+C16=0)

Al/%= X100 (1)
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U MUFACH S A AR TR (monounsaturated
fatty acid) ; PUFA AL AMMEAIAENIE (polyunsaturated
fatty acid) .
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SR HE FFr#EGB/T 22220—2008 (£ dh A fH [
BERIIN 5 R RO ik ) BYr ke, RAAL
S EESEAE, OR-AmBER A R . W
M S HKEN: Wi Security Guard ODS C g

(4.0 mmX3.0 mm, 10 pm) ; Z#7#: Diamonsil C
(150 mm X 4.6 mm, 5pum) ; JMENFH: 100% FEE; K
MW K: 205 nm; #HiR: 38 °C; @EMEE: 10 pL.
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AL E RS K, HERBEERITZE5HT (analysis of
variance, ANOVA) X 2 il o 1 (RS 7y« IR ITTARZE
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Table2 Proximate composition of raw and cooked sturgeon samples
g/100 g
R K5y i1l R Koy
HFRE 7247+1.62° 5274028  19.39+0.12"  1.1240.08"
157 67.47+£1.48  9.15+£036" 21.46+0.58" 1.0940.04
JHTHT 5436+122° 16.074+0.54° 26684038 22740.07°
T 61.794+1.38" 9.86+0.53" 23.3240.36° 1.3240.04
WoE  63.56+£1.85 8994033  25.32+40.42°  1.53+0.05°
SRS 61.094£1.32°  92840.23"  26.5240.26°  2.1840.05
JEJTRAET 49.5641.20"  11.08+0.29"  35.6440.32"  3.6440.12°
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Fig.1  Change in pH in sturgeon fillets with different cooking treatments
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Fig.2  Change in acid value (AV) in sturgeon fillets with different

cooking treatments
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Fig.3  Change in PV in sturgeon fillets with different cooking treatments
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234  pH{E 5% ALFLE FE bR IR B A M 2 Bt

B R IEFE S FIpHE S5 AV, PV, TBARS{HEIAHS
KAWRIFR, AVEpHE M EAEE R, TBARS
B 5 pHAE Al 2 3 IEA G &R (P=0.001<<0.01) , &
RBR=0.891. EMAWMTEIET, KRRKMPVSpHIEN
LR R R, X—ZRHR, 7T LA pHAEIX /N 5 I
I bmoxt R VR S ) B I SR AR BE EA T VR AR

3 ZREHEBERSOPHESAV, PV, TBARSEMGERMRXKR

Table3 Correlation between pH and AV, PV or TBARS
HAEE () AZE () EEpigss Yo R (R P
AV pH y=06.516x—37.172 0.673 0.024*
TBARS pH y=1.844x—11.342 0.891 0.0071 %
PV pH y=—3.196x+22.911 0.186 0.334

VE: . P <005, FRERLE ; 2. P <001, TREFWREE., TH.
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Fig.5  Change in cholesterol in sturgeon fillets with different cooking treatments
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Table4 Linear correlation between cholesterol content and pH, AV,
PV or TBARS

EPEpgE R P

FEE () BHEZE ()

A e pH y=—272.026x+2 159.532  0.572 0.049*
JIE [ e AV y=—10.492x+163.328  0.708 0.018*
JHEEE & TBARS y=—33.902x+140.507  0.467 0.091
JIE [ e PV y=11.143x+91.052 0.696  0.020%

2.5 REWIERAL 5 1AL

i 8 A A R S IR DT R A s an R S o, AERE
MRS (saturated fatty acid, SFA) . MUFA. PUFA
SEN1.4:1.4, 5Kaya ™52 (JSFA 33.61%.
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Table 5 Fatty acid profiles of sturgeon samples with different cooking
treatments
%
fALVEN
il - — — - ™ k e
) BEOEE WE B M R D
C\:;n - - - - - - -

Coo D001 304E002 304200 2992004 325H003 3024002 2824000
Coo 17642005 170740107 16724009 17402006 17902007 18974011 169420.15°
ﬂg@ﬂgg; Cog  ASIZ0I0 380200 3TE00F 431007 336£004 402001 354200
Coo 000X001 LO9E008' 297H00F 1865004 2202010 1172000 1I0£002
Cug - - - - - - -

YSFA 2SSTH013 25101017 26463008 26361011 26722013 2118£010° 2501011

Copr AISEO0F 693005 SAIF006  SASEOOF SETHOM 4TIH008 497H00Y
BRBA Cuw 3602 662020 3LHH02 RUHOL RN BEHG B0
B Cp  16E000 1612000 2004000 1BE00  L9BH0MT 214£008 2464005
TMURA 38363015 40463021 3030+021° 3071+018 4075H020° 4049+018 4137017

Come  ITM2012 17494007 17724008 17584002° 17054003 17354013 1696+008°

Cowe  LOGEOOY I3SEO01 1442001  LIE00Z  LISZ000 1314003 1254007

Cons I3IH004 3ISE003° 3084002 3254005 238000 228005 2994002

gﬂj%m@f” s (EPA) SOLE00 SIIEO0F 4814007 434£00° 474003 3954005 5184003
Cpss (DPA) = - - - - - -

Cpos (DHA) 7952002 7342003 7194004 7424000  TISE00F  T44£008° 7242003

YPUFA  3607H013 444015 3442011 BB NHEO DB BELOIF

V6 1891E012 ISB4E0U1 1016F01F 18724006 I823E008 18661013 18214014

T3 ITI6R008 1S60E004 IS082006 1S01£002 14304000 13672006 1541005

EPA+DHA 13862004 12453005 12002005 11762004 11921003 11394005 12422001°
L PURSEA 14 137 129 126 12 119 134
ﬂﬁgﬂ UFA/SFA 29 208 278 2 24 268 300
13 091 08 079 080 078 073 085

63 110 1.21 127 1.25 128 1.36 118

Al 101 095 095 0.98 1.00 1.04 091

T 0.1 0.2 0.13 0.13 0.14 (.14 0.2

SRNRAE 100 100 100 100 100 100 100
FE: — L RIEME s DPA. -+ TR TUEER (docosapentaenicaicid) 5 UFA.

AL (unsaturated fatty acid) ; [RIZEfg R 7 5] 51 /N5 - REAS ]
FREFEE (P<0.05).

ST A, EPUFAsH, MR (Cis,,e) BT E
%Eﬁgﬂﬁﬂﬁ%gﬁ, DHA <C22:6n-3) %ﬂEPA (C20:5n-3) iEll‘:/E"n\
iR n-3NR IR . 1EA— PRk, i3 R iR LN
F % WEPAFIDHA. 76 Fh B f5, 5 ISFASH
B ETE, ATRE TR R R A I ISR TR, A I
R o RSB, SEER TR i, Hd, &5
R R b SR ANTRLRT AR T R 5 e e e o

ARG W IR AR e P 22, L BE & AN T R0 R B 1 3
n, Rt FREN. S ER S PR3 PUFAR#EE . O

I FE SR BRI FUAE S, 2R A8 75 AT O LA 1R 2
VER S HR B 2T ik Ao . Bt iRy, B
I Hp RCER R RV 56 f RN R A G R &R, 5 E
i, AR = IR RIER DGR R

AL BEOR B B n-6 lG T R APUFA L B AL %2, 7]
RER DN I B N T RS b 5 728 R0 7 8 B R
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AR N K ZE S BRI PR, RIS I 0 e i Dy %5 P ik
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RPN, AR A = i, R TR B
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fiF R, n-6/n-3RRIIR I LLAE 11021, FifJE
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H1.922 FF+%3.125; B, X—HBIMN02 EF5
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3 4 ®

TR TEAL IR IREL ARG B T AR
S AL S A A AR R TR I AR T R
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] e g s A FE An AT pHAELAR 5K o

6 it R T b, i AR 6T B ) 5 T d
Ny R IR RO n-6/n-3 JIG TR IO LLAEL R Wi B o (BRI
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T 7 2 A0 s 0 B R e LAt 3 5 i s TR
DURRAE, 3R 0% X 287 75 7 T REA A T OR B R 2R
X o Ji LA R PR A o el ASHE T e 2 R
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