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Abstract: This study investigated the potential relationships between the composition changes of fatty acid and volatile
flavor substances in soft canned saury in olive oil which treated with three various sterilization techniques including: Ultra-
high pressure sterilization (UHPSO), traditional sterilization (RSO) and microwave-assisted sterilization (MTSO). These
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results showed that fatty acids in olive oil infiltrated into the fish, especially the unsaturated fatty acids migrate into the

meat, improved its nutritional quality. The MTSO group owned the best storage quality, while the UHPSO group performed

the worst. Aldehydes, alcohols, and hydrocarbons were the main sources of volatile compounds in soft canned saury in oil

in the three treatment groups, with aldehydes accounting for a large proportion and being the main contributors to the aroma

(e.g. hexanal, nonanal, tridecanal, etc.). Changes in aldehyde compounds were strongly correlated with oleic acid and

linoleic acid content. Olive oil treatment could effectively reduce the content of fishy odor compounds in saury (e.g. 1-

octen-3-ol, trimethylamine, etc.). With increasing of storage time, the variety and richness of volatile compounds in soft

canned saury in oil in UHPSO group and MTSO group displayed a trend of first rising and then decreasing, while aldehydes

substances in RSO group kept increasing. In summary, oil immersion treatment could improve the nutritional quality of

saury flesh, and the MTSO group had more flavor substance during storage, provide a theoretical basis for the processing

and treatment of saury food products.
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Table 1 Changes of fatty acid content in soft canned saury during storage (mg/g, wet weight, means+SD, n=3)
MTSO 41 UHPSO 4 RSO #H
NEWiRE MG xPHR4
1 H 3H 6 1A 3H 61 1A 3H 6H

C14:0 - 424+0.13 4.49+0.14>  4.64£0.11™  4.59£0.17* 4.374£0.13° 5.82+0.94" 3.97+0.03° 4.5240.05b¢  5.21+0.08" 4.24+0.09°
Cl16:0 9.15£0.33 8.38+0.25 8.82+0.03°  9.08+0.68™  10.32+0.26° 8.75+0.06° 10.11£1.22* 11.88+0.12° 9.19+0.12%  9.94£1.28™  10.51+0.10°

C18:0 2.53+0.05 2.05+0.04 2.11x0.09° 2.58+0.37"  2.73£0.18" 2.112£0.05° 2.49+0.21™  2.84+0.03" 2.17+0.08"  2.57+0.21™™  2.66+0.38"

C20:0 - 0.22+0.02  0.23+0.05*  0.22+0.02" 0.21+0.01* 0.22+£0.01°  0.16+0.09"  0.19+0.02° 0.25+0.04° 0.22+0.05° 0.20+0.01°

C22:0 - 0.56£0.76  0.58+0.01*  0.40£0.00®  0.54+0.05° 0.57+0.07*  0.31£0.00°  0.54+0.02° 0.58+0.01° 0.30+£0.27° 0.61£0.00"
SFA - 15.45+0.49 16.23£0.15% 16.92+£0.93"% 18.38+0.06™  16.04+0.06° 18.88+2.04" 19.42+0.09"  16.72+0.13° 18.24+1.35" 18.22+0.56™

Cle:1 0.65+0.02 1.57+0.04 1.50£0.06™ 1.57+0.25®  0.92+0.12° 1.53£0.03® 1.80+0.26"  0.74+0.03¢ 1.45+0.02° 1.34+0.02° 0.84+0.22°
C18:1 56.29+0.75 6.93+0.05 7.12+£0.08"  8.45:£0.60°  11.11+0.62° 7.11£0.407  8.32+0.53° 13.36+0.42° 7.28+0.02"  9.77+0.59° 12.200.50°

C20:1 - 5.83+0.22 5.51+£0.08"  4.87+0.04™  3.46+0.53% 5.67+0.15" 4.75£0.14° 3.04+0.16° 5.37+0.21"  3.97+0.51° 3.25+0.22°

C22:1 - 6.22+0.44 7.26£0.12°  7.12+0.46*  6.80+0.31" 7.2840.38°  7.48+0.12°  6.08+0.69¢ 9.56+0.29"  7.10£0.29™  6.45£1.02™

C24:1 - 0.4840.08  0.46+0.03"  0.42+0.01° 0.13+0.02° 0.48+0.00*  0.14+0.02°  0.09+0.01° 0.43+0.01° 0.12+0.07° 0.14+0.01°
MUFA - 21.03+0.21 21.85+0.03° 22.43+0.05" 22.42+£0.31° 22.07£0.91° 22.48+0.28" 23.32+£0.97  24.09+0.51° 22.31+0.12° 22.87+1.51®
Cl18:2n-6  4.58+0.09 1.16+0.14 1.12+0.04°  1.46+£0.01>  1.78+0.02* 1.10£0.11°  1.66+0.11"  1.94+0.22° 1.11£0.01° 1.69£0.22®  1.64+0.28™

C18:3n-6 - 0.17+0.02  0.17£0.01*  0.11£0.02°  0.08+0.01¢ 0.16+0.00*  0.14+0.01®  0.08+0.00* 0.15£0.00°  0.11+0.04> 0.08+0.01¢
C18:3n-3  0.47£0.02 0.46+0.02 0.45+0.01"  0.84+0.00° 0.74+0.03" 0.49+0.13%  0.83+0.14*  0.40+0.02° 0.41£0.01° 0.82+0.20° 0.660.13*
C20:2 - 1.9040.09 1.80+£0.08°  2.04+0.07°  1.73+0.09" 1.97£0.04® 2.23+0.36"  1.05+0.02° 1.64£0.05®  1.91£0.67"  1.42+0.00*

C20:3n-3  0.20+0.01  0.25£0.00 0.25+0.01°  0.340.23" 0.10+0.00° 0.24+0.00" 0.24+0.01®  0.09+0.01° 0.23+0.02*  0.17+0.01*® 0.11+0.00°
C22:2 - 0.48+0.01 0.39+0.01" 0.37+0.03"  0.27+0.01°¢ 0.48+0.04* 0.33+£0.14°¢  0.23+0.02° 0.39+0.01®  0.30+£0.09*  0.25+0.03%

C20:5n-3 - 430+0.03 4.14£0.06°  4.08+0.25"  3.56+0.02 4.26+£0.05" 4.30+0.10"  3.16+0.45° 4.07£0.14*  3.84+0.31" 3.36+0.14¢
C22:6n-3 - 13.34+0.12 12.47£0.24™ 11.34+0.80*  8.25+0.70° 13.08+0.35" 10.18+0.89% 6.81+0.42¢8 11.37£0.29™  9.39+0.76%  7.59+0.04"
PUFA 22.06+0.28 20.78+0.33" 20.58+0.77" 16.51£0.65°  21.77+0.38" 19.92+1.44° 13.75:1.11°  19.36+0.42* 18.23+0.09° 15.09+0.48%
EPA+DHA - 17.64+£0.14 16.61£0.29® 15.42+0.55> 11.81+0.68°  17.34+£0.40° 14.48+0.99% 9.97+0.87" 15.44+0.43>  13.23+1.07*  10.9420.10¢
>n-3 PUFA - 18.35+0.14 17.31£0.27" 16.60+0.78" 12.65+0.71°  18.08+0.27" 15.56+0.84°" 10.46+0.89"  16.08+0.45* 14.22+0.86° 11.71+0.23°
>n-6 PUFA - 1.3340.15 1.28+0.05°  1.56+0.03"  1.86+0.02® 1.26£0.12°  1.80+0.10™ 2.01+0.22° 1.25+0.01° 1.80+£0.18%°  1.72+£0.27®

>n-6/3n-3 - 0.07+0.01  0.07+0.00%  0.09+0.00°  0.15+0.01° 0.07£0.01°  0.1240.00  0.19+0.00° 0.08+£0.00%  0.13+0.02*  0.15+0.02°

WH 2.11£0.02  1.93£0.01"  1.94+0.07* 1.72+0.00° 2.01£0.03*  1.63+0.20°  1.63£0.05° 1.79£0.01" 1.71+0.16° 1.74+0.09°

Al 0.6240.01  0.66+0.01°  0.68+0.01™  0.78+0.02® 0.63£0.01¢  0.84+0.11*  0.78+0.00™ 0.66£0.01°°  0.80+0.06" 0.76+0.05®

TI - 0.18+0.00  0.20£0.00  0.23+0.00°  0.31+0.01" 0.19£0.00  0.27+0.02°  0.38+0.02° 0.22+0.00°  0.28+0.04™  0.32+0.01°

TE: MUFA N AL RIIR TR PUFAN Z A AR TR [RIATAS [R)/ANG R s AN R 58000 69 B Wi R 2 5 2. 3% (P<0.05) .
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Fig.2 Changes of fatty acid composition and polyunsaturated fatty acids in soft canned saury during storage
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Table 2 Changes of volatile components in soft canned saury during storage (jg/g, wet weight, means£SD, n=3)
MTSO4L UHPSO# RSO4L
E2 RETEE CAS 5 Ml
1A 3H 6 H 1A 3H 6 H 1A 3H 6 H
S
S -2- I 754 1576-87-0 - - - 0.97+0.25° - - - - - 0.67+0.29"
CE 800 66-25-1 5.8940.55 4.85+2.52" 4.57+1.16" 5.60+2.53°  2.54+1.44™ 4.67+0.13° 6.85+5.74"  0.92+0.15° 4.03£1.93"° 4.22+1.11%
J-2-CL A 854  6728-26-3 0.88+0.15 5.30£3.40" 4.30+1.18° 1.72+0.56" - - - 2.73+0.49" 1.57+0.22° 1.21£0.15
L -2-PE e 958 18829-55-5 2.73%0.56 - - 0.65+0.09° - - 0.36£0.21° - - 0.60+0.17°
P 962 100-52-7 - 1.90+0.83®  1.08+0.13% 2.38+0.44" - - - 2.40+0.38% 1.43+0.05° 3.18+0.93°
S 1003 124-13-0 3.0240.23 3.67+3.68* 5.76x5.12" 3.55£1.09° - 1.18+0.40°  1.14+0.68" 0.57+0.08"  1.94%0.07*
J2-2,4-PE I 1012 4313-03-5 2.22+0.19 7.84+7.75® 4.46+3.22% 2.19+0.71™ - - - 9.02+0.95* 3.07+0.40* 2.16+0.51"
-2 1060  2548-87-0 2.28+0.52 1.93+0.70° 1.26£0.13* 1.45£0.57° - - 0.62+0.37° - - 1.1940.35°
T 1104 124-19-6 5.27+0.56 - - 0.86+0.10°  3.58+0.77° 3.16£0.74" 3.36+1.64° - - 1.27£0.61°
4-2 IR EE 1180  4748-78-1 - 2.76£0.77°  1.12£0.04™ 2.25£0.48"  2.45+0.13® 0.86x0.14° - 2.89+0.13" 1.57+0.22"% 2.19+0.31®
2 1206 112-31-2 - 3.82+0.67° 3.75+0.41° 2.74£1.01° - - - 3.5540.52° 1.05£0.03° 1.46+0.39"
i 1307 112-44-7 0.22+0.02 4.2942.85" 3.3743.06° 2.05+0.88" - - - - - -
= 1512 10486-19-8 3.11+0.37 - 0.79+0.22%  1.47+0.43° - 0.42+0.22¢  1.13+0.08™ - 0.59+0.08%  2.13+0.07"
1785 -3- 684  616-25-1 - 55.36£16.65" 34.4149.02% 8.71+1.64°  19.77+2.42% 18.67+8.14% 21.39+5.98% 48.66+0.99” 13.26+2.06° 7.32+1.07°
2- -1 767 1576-95-0 - 5.60£0.46"  3.10+3.07* - 6.07£2.52°  2.4+1.45° - - - -
ERULE S7 RN 928  589-91-3 - - - - 16.31£2.53" 13.99+3.06" 15.97+4.81" - - -
-3 -3 980  3391-86-4 - 12.98+2.80° 2.55+0.22¢ 2.19+0.89¢  523£0.92° 3.09+0.30Y 1.42+0.49°  7.01£1.00° 3.67+0.11° 2.34:+0.34°
2,4-58 -1 1264 14507-02-9 - 5.25+1.43"  3.75£0.91® 2.26+0.71° - - - 3.1740.64"  2.58+0.35" 2.57+0.97°
2+ 1307 1653-30-1 - 13.3620.22" 10.68+7 .89" 1.74+0.74° - - - 7.3241.17%  2.22+0.31°  0.89+0.02°
2
LA 464 591-93-5 - 7.63+3.95"  6.18+4.46° 2.78+1.19 - - - - - -
IECE 600  110-54-3 - 3.25+2.55%  2.30+1.43° - 251£0.09° 2.73+1.12° 2.80£0.47°  2.12+0.13* 1.21%0.98" -
1,3-H2 " 655  592-57-4 - 1.91+0.25° - - - - - 0.98+0.07° - -
13- "0 827  1002-33-1 - 8.40+0.20° 2.70+2.32% - - - - 5.64+0.32 0.76+0.45° -
N 893 100-42-5 1.66£0.15 16.77+0.83° 21.30£0.46" 19.00+8.25° - - - 18.20+3.37" 18.99+2.61% 12.44+1.93°
Thi 900  111-84-2 8.67+0.56 - 3.53+1.87¢ 5.56£2.37°  11.66+1.78" 22.38+18.75" 12.59+2.12° - 6.05+1.21° 2.89+0.08°
2-FFHE-FR b 955 5749-72-4 - - - - - - - 3.8140.71°  1.7241.23" 1.43+0.06"
3,5,5-=HI32-CU 985 26456-76-8 - 3.10£0.84%  1.5440.42° 3.31£0.86%  9.76£1.29" 8.81+0.00™ 16.88+598" 12.26+2.27° 6.32+1.74% 3.90+0.62%
b 1000 124-18-5 - 11.20+1.73" 3.2240.49% 1.88+0.18°  11.80+1.52° 13.09+£0.84° 20.49+5.85"  7.99+£0.53% 2.96+0.41¢ 2.29:+0.34¢
Tk 1200 112-40-3  0.60+£0.04 1.66+0.42° 3.63+0.74™ 0.64+0.18'  4.71+0.49™ 5.43+3.66™ 5.95+1.71°  3.87+0.72" 2.68+0.17" 1.00+0.21°
=k 1300  629-50-5 - 14.56£11.92° 4.05+£0.66° 3.52+1.64°  3.01£0.61° 7.37+4.28 4.65+1.99°  2.23+027° 1.70£0.31¢ 1.05+0.16"
R R 1500  629-62-9 0.69+0.02 19.17+15.10° 8.34+4.02° 4.40£0.97°  11.29+1.68"™ 23.40+£0.64" 20.71+8.96"  7.52+1.86° 5.39+0.77° 1.05+0.17°
[HEES
2,31 i 698  600-14-6 - 3.78+1.80°  2.104+0.52° - - - - 11.65+1.53a - -
HH i A ] 986 110-93-0 - 7.71£0.55*  3.18+1.08* - 2.14+037*  1.69+1.03° - 3.72+0.44° - -
ENAL| 1065 98-86-2 - 1.50+0.11°  3.40+0.07* 1.27+0.02° - - - 2.28+0.91% - -
3,5-3F - 2- 1073 30086-02-3 - - - 8.41+1.87 - - - - - 5.7540.62°
2-T-F 1092 821-55-6 - - - 4.86+1.20° - - 1.75£0.94° - - 1.73£0.14°
J5 IR
ES 654 71-43-2  1.83+£0.44 18.58+6.08" 36.39+7.05" 14.42+6.15°¢  3.02+0.79° 16.05+10.62" 6.20=1.49°*  6.46+0.54°* 11.63+4.08" 4.58+0.12%
% S 855  100-41-4 0.55£0.03 5.41+0.72* 3.31+£0.26 - - 1.39+0.75°¢ - 3.58+0.11° 2.38+0.33"™ 2.27+0.31*
X 2R 865  106-42-3 2.03x0.09 3.80:0.31c 4.79+0.67% 7.09+2.06™ - 82743.53% 5354142  13.59+1.21° 6.83+1.54% 12.67+0.34°
S 1182 91-20-3 0.21%£0.03 19.71+6.93* 8.85+7.59" 7.72+0.67° - - - 10.87+0.66™ 6.49+1.86° 8.17+1.78°
Fig s
(AR O] 1057 695-06-7 0.31+0.05 0.68+0.12° 0.60£0.23* 0.47+0.19° - - - 0.58+0.11*  0.41£0.15* 0.29+0.07°
I R 1261 104-50-7 0.94+0.17 1.30£0.03* 0.58+0.10° 0.57+0.11° - - - - - -
1-CHRIAC AL RN 1397 126-52-3  0.39£0.00 2.3442.59°  0.47+0.31° 0.45+0.19" - - - - - -
=W 502 75-50-3 - 59.26+4.57" 30.3248.16° 1.28+0.86°  58.04+9.90° 38.26£5.46" 7.55+0.89°  27.42+0.96" 2.18+0.48 -
3-FH Bk 614  930-27-8 - 4.04£1.99°  221+0.97° 2.52+0.36" - - - 3.59+0.05" 2.26+0.81° 2.52+1.28"
2-C,FEMkI 703 3208-16-0 - 3.08£0.39°  8.59+0.11Y 1.52+0.26"  1.14£0.01" 1.56+0.19" 1.98+0.69" 31.58+5.72° 20.89+6.83" 15.23+1.52°
et R 1968  57-10-3  5.27+l1.11 - 0.47+0.27°  2.08+0.27" - 0.95+0.00°  2.09+0.52° - 0.69+0.21°  2.13+0.62°
HER 2141 112-80-1 14.11+2.46 - 3.97+0.63% 11.11+4.29" - 2.09+0.50°  7.97+0.44" - 2.30+1.49° 8.12+1.73"
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Table 3 Comparison of volatile substances in soft canned saury
during storage

sl e MTSO# UHPSO#H RSO
1A 383 61 1A 37 61 1H 37 6/
23 9 9 10 13 35 6 6 8 12
[i52S 0 5 5 4 4 4 3 4 4 4
Vees 4 10 10 8 7 7 7 10 10 8
[{EES 0 3 3 3 11 1 30 2
J5 A 4 4 4 3 1 3 2 4 4 4
B 4 33 3 0 0 0 11 1
THVEE o 33 3 2 2 2 303 2
[i7Es 2 0o 2 2 0 2 2 0 2 2
<82y 23 37 40 39 18 24 23 31 32 35
P S8 . R, WECHA TR, UHPSO 26 Fn

MTSO ZHEK J] a8 i Sk 3% 4 W) B 2680 H Je i in s
Pl RIS, RSO 21 FR T A B i e v (e A5 L e IS
Y EAEASHTEE I

2.2.1.1 I EY RIS YOI RE IS

25, JEIK P RRIE AR M R AR, B AR
T S AT 1A O A = A ) SIS BRI ARG, XK ™=

At IXUSR BTHRAR RS, ASBIFSR I oA Hh R IS =2,
BT s b A e, o A 6 1~ A B MTSO 4H il RSO
ZH R HY Y P 3 o B A5 oA 33.33% I 34.29%,
SRR ] A S L R RO ik XU 1Y) 32 2 TRk TR

R Db g ES (] A3 0, SIS TR IS S AT Tk
e, R KA ETIHER . WIMPRAYTMAR Zead $ A B O

Ty rr eSS | ISR, I H S BEAE B A e
TG INE AR R SRS Ie R H sl A Ak
AR OV AEIEZSCT), I H A B R RS AR TR 2 o
TEASWTHE I, 52500 7k U TR 280 P HE A4 Rk T fa S it
Sk P SIS Yy T B AR R R SIS R S S B I, MTSO ZHAH
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AN F) A B A BRZH P DS RP S o 22 212055 501 2
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ZHRK D J B RSt AUk B S22 BTV, R0k
T B RS PR A TR RK T RS 08 AU s H At o e
REHEINEE . FE . K-2,4-B8 G, =-2-
S T SR 0 JIR AR BT AR R A B S AE I i B W) 5
PR S, BB iRk A R AN
[FI A RAL B L R AT T 2 1 ()45 DA T

10 A VP RS o 3 B IR TR i Sk E Y
FIAVE DT, JGHS 43 TRIZIE A 5T B 8 /=, o) PR 3EAAR XL
PROTHRAN K . ANk 4, A<SLghY 2,3- 8 B (v
KB B 2-T- AR (R . KSR ) 25 BIE K, 5 H:
Aty A PRk T fa 55RE Sk i AU — 5 s fE
FH, B, 2,3- % —FR{AE MTSO 2051 RSO 2H w46
H, UHPSO ZHARK H, #00 AT 5852 i 48 = R S B
JE TR ARBEEOR, %A A B ERTT S5 o 3%
WA o
2.2.1.2 EEEYIIT EEIEYT ETEH TR A
AR E T Z2 AU FRR IR LA S R IE A0 A P i S
TR N AL, T AP IS O A

K4 TEGIERR ) SR ARE A R > OAV (H

Table 4 OAYV value of volatile components in soft canned saury during storage

EA [ {E (ng/g) SRR ML MTSO A UHPSO A RSO
1 A 3H 6 H 1H 3 H 6 H 1H 3A 6 H
g 5 HHRIR, JRAEIR 1.18 0.97 0.91 1.12 0.51 093 137 0.18 0.81 0.84
R -2-FEAmE 13 RIAER Tk 0.21 — — 0.05 — — 0.03 — — 0.05
R 417 AR — 0.05 0.03 0.06 — — — 0.06  0.03 0.08
S 0.587 NEFIR, Bk 5.14 6.25 9.81 6.05 — 201 1.94 — 097  3.30
2,4~ I 154 NEAIR, MRk 0.14 0.51 0.29 0.14 — — — 0.59 0.20 0.14
J-2-F IR 3 NEAFIR ., 1O ek 0.76 0.64 0.42 0.48 — — 0.21 — — 0.40
TRE 1 NEAFIR . HHIR 5.27 — — 0.86 3.58 3.16  3.36 — — 1.27
B 0.1 LS — 3820 37.50  27.40 — — — 3550  10.50  14.60
i 5 NRAFIR . Frig e 0.04 086 067 041 — — — — — —
+ = 10 WU =15 0.31 — 0.08 0.15 — 0.04  0.11 — 0.06 0.21
1- 3005 -3 -1 358.1 Befark . AR — 0.15 0.10  0.02 006 005 0.6 0.14 004 002
12705 -3 -1 40 BEGEVR . LR — 0.32 0.06 0.05 0.13 0.08  0.04 0.18 0.09 0.06
2,318 1 5.13 B AR — 0.74 0.41 — — — — 227 — —
FH B P4 ] 68 1 IRk — 0.11 0.05 — 0.03 0.02 — 0.05 — —
EA | 65 LSS — 0.02 005 0.2 — — — 0.04 — —
2-T-Fil 5 RHR . AKCRTE — — — 0.97 — — 0.35 — — 0.35
POt b S 490 RAEZE MR 0.00 0.01 0.01 0.01 — 0.02  0.01 0.03 0.01 0.03
# 6 BREA FEZk 0.04 3.29 1.48 1.29 — — — 1.81 1.08 1.36
=W 24 IR AR — 2469 1263 053 2418 1594  3.15 1143 091
2-Z B0k 2.3 iR . 22 25K — 1.34 3.73 0.66 0.50 0.67  0.86 1373 9.08 6.62
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