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Effects of Key Process Points on the Formation of Volatile
Components in Soft Canned Braised Pork Balls in Gravy

SHI Zeyu', SUN Zhigang’., CAOQ Chuanai', KONG Baohua', XIA Xiufang', CHEN Qian', LIU Qian"’

(1.College of Food Science, Northeast Agricultural University, Harbin 150030, China;
2 Large-scale Equipment Sharing Platform, Northeast Agricultural University, Harbin 150030, China)

Abstract; The present study was aimed to investigate the volatile flavor characteristics and changes on volatile flavors of
key process points in the processing of soft canned braised pork balls in gravy, as well as verify the formation mechanism of
Warmed-over flavor (WOF). There was a significant difference in the flavor profile between the samples after high-pressure
steam sterilization and other groups (P<(.05). The steamed braised pork balls in gravy had better flavor, while the high-
pressure steam sterilization treatment group produced significant WOF odor (mainly flaxseed oil and canned flavor)
(P<0.05). And the principle odorous molecules of WOF were hexanal and heptanal based on their odor activity value
{OAV). During the thermal processing, the content of hexanal and heptanal obviously increased (P<0.035), the POV value
notably decreased (P<0.05) and the TBARS value markedly increased (P<0.05), which meant that heat treatment promoted
the oxidative degradation of lipids in soft canned braised pork balls in gravy. This study would provide a theoretical basis
and technical support for the off-flavor formation and quality improvement of the industrial products of soft canned braised
pork balls in gravy.
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Table 1 Basic formulation of braised pork balls in gravy (4.0 kg meat quality meter)
E# Fhkig) ik filkig) ik (g i hi(g)
F I ) 2800 i 120 Fisf 40 SELER M i 572
I 1200 i o] 120 LEHL 40 E R AR 0.14
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L 458 FH 80 H 12
A 400 ik 40 Ak 12
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o RIS £F 4 3 38 OB LA EERE O, e
H7 15 min, -3k 12 AR X R A M I A T A
W

1.2.3.2 @igsEll Al TRACE TR-Wax MS =
FAAE (30 m=0.25 mm, 0.25 pm) . #E5: He; jifi i4:
1.0 mL/min, 3= A 4r HA, 424995 1 min, FHE#E
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Table 2 Identification and quantification of volatile compounds in four key process points in the processing of soft canned braised
pork balls in gravy
ety cAsE SoRAg k)
FM FMB SMB HSSMB
s

R s 629-20-9 DNC n.d. 1.2540,03° 2.2120.01° 6.5340.03"

2-F A | SR A 765%-49.0) DNC 7.1040.02* 3.05£0.01° 1.89:40.01° 0.9540.01°
+=4% 629-50-5 DNC n.d. 3.8520,02° 2.80=0,03" 1.79+0,02°

iF -tk 629-92-5 DNC nd. 0.930.01" 1.140.01° 0.58£0.01°

R 99-87-6 DNC n.d. 4.78+0.01° 4.32+0.02" 4.52+0.02"

(- ) E FEE T bR 17699-14-8 HE, B 90.1540,06" T2 060,05 59 494009 47204004

(+)-B T 3650-28-0 DNC 1.5240.01" 1402001 2.17:0.02° | 44+0,01"

3R 13466-78-9 At ke, HIEES 2.32+0.01° 2.3220,01° 1,49=0.02 0.670,01°

- 80-56-8 bA T, HhF 3.3140.03° 2.550.02° 2.82+0.02° 1.98+0.01°

A H8-84-6 DNC 1.12+0.02° 0.950.01° 1.01+0.01* 0.60:0.01°

- )"’“52”&8'{_];# BB im0 DNC 1336001'  0.98:0.01° 103003  0.810.02°
L1 EAE 495-61-4 Fi 4.160.06 3.8550.04" 2.900.04° 1.80+0.017

A 483-76-1 DNC 13.020,09° 10.50=0.05" 10.03+0.07° 6.82+0.047

LE I EE 483.77-2 R 310006 2.3240.01° 2.50:0.03" 1.50+0.037

- R 502-61-4 A~ F 1.4440.01* 1.37+0.01" 0.9240.03° 0.56:+0.02°
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52
et CASS A QR(AD
FM FMB SMB HSSMB
HEs 123-35-3 i g, g 5.49£0.02° 5.13+0.03" 3.7140.03¢ 4.53+0.02°
friv 138-86-3 Frts ., 11,3440 09° 11.2340.07" 9 .4940,04" 9.9640.05°
i it i 49-85-4 A, I nd. 1.27+0.02° 2.23+0.02" 3.9320.05°
Fdi 495-60-3 . . B 1.80+0.05° 233004 218002 1.68=0.03"
- A 29873-99-2 TEh, B i 2.37£0.03° 1.98+0.01° nd. nd
ST 87-44-5 ¥, Ak 5.07£0.05° 1.98+0.03° 4.84+0.07" 3.25+0.03°
a-H R 6753-98-6 Ak n.d, 1.80::0.02° 0.78:+0.03" 0.57+0.01°
a2 10208-80-7 Ak 7.95£0,02° 9.43+0.04' 8.07£0.01" 5,830,023
JiShE S et 20307-83-9 P 2.1540.03" 1.480.01° 1.76+0.03" 1.0120.02*
S 644-30-4 Tz nd. 7.43:+0.04" 8.7240.06° 6.45+0.08°
el 104-46-1 i, TR 269.85:0.02"  335.6040.01° 227284003 195.58+0.01°
i i S86-62-9 IR E e o8 n.d. nd. 0444002 0,4340,03"
Wi 94-59-7 e, i 0.15+0.01 0.20+0.01° 0.1320.01° 0.0320.01"
fi=
EELAE 66-25-1 ARl | 75 A 51140027 6.90:+0.01° 7.82+0.02" 12.73+0.01°
o 14250-96-5 T 6.6740.02° 1.27+0.03° 1.36:40.03° 1.7440.01"
e 111-71-7 FRELAY AR O AR n.d. 0.760.03° 1.06:40,01" 4194002
(E,E)-24-T- ZHil¢ 5910-87-2 SR I LA S n.d. 2.530.01° 160,03 0.4420.01¢
IR 124-13-0 BE . NEEL, FrhE, dt(n 10.69+0.04" 6.81+0.03" 6.22+0.01° 5.420.04°
(E)-2-Hdie 18820-55-3 T ALl el n.d. n.d. n.d. 1.78:+0.03°
T 124-19-6 EFIANERG , £ B F . HEEHS 3.3040.03¢ 14.1640.01* 7.1940.03" 6.85+0.01°
it GE-01-1 T, S n.d. n.d. 2.40+0,03" 6.43+0,04°
AP 100-52-7 #. BE BEER BEES 123 800,02 64.5240.03" 28.3920.01° 14.72+0.02*
M 122-78-1 RS A S 4.11+0.03° 3.06:0.04" 0.930.01° nd.
2-Z A2 T AR 20521-42-0 DNC 2.19£0.01° 1.13+0.03" 1.13+0,04° 0.69:0.05°
(E.E)-2,4-5% HiEE 25152-84-5 e 1, Al nd. 2154003 0.90:40,04" 0.2440.01°
o 5 A 123-11-5 AP & E 20.73£0,01% 13.3320.03" 10.20=0.02° 6,80=0,02"
P 104-55-2 [IEEEES 305.12:0.01°  42.8140.03° 25.850.02° 3.6720.02
=54
CL G I 106-70-7 AL, SR, 5.3540.02° 3.6240.01 n.d. n.d.
[i=]
ZH 64-17-5 FEAIE, i 150,69:0.02° 12004003 68.4320.01° 49.38:+0,03"
Fenthiaz 470-82-6 IR T 44.700,03° 34.24+0.04° 19.90=0.01° 21,400 03
A 78-70-6 £, 7. 8 39.97+0.01° 25.78:+0.03° 18.800.01° 11.97+0.03¢
4-if b 562-74-3 Pl MERE 10.5540,02° 7.8340.04 7.4440,03¢ 5.2340.01"
a-H A 10482-56-1 e I 27.59£0.01° 16.51£0.06" 13.1320.01° 8.7220.04
{EES
6- 1 HE-5- Hidf-2-4H 110-93-0 SRR R AL n.d. 2.83:0.04 246007 2.20:0.04°
AR 41702-63-0 DNC 3.57£0.03° 2.62+0.04" 2. 460,03 2.02+0.03
B 98-86-2 S AcET T, R, B 1.45+0.02* 1.134+0.03 1.3540,03" 1.06:40,02!
T4 89-81-6 M | 1177002 6.710.01" 5.50+0,01° 3.3420.0%"
FEB 91-64-5 ndE . 5F 1.21£0.05° 0.62+0.01° n.d, n.d.
Bk
2-IE R 3777-69-3 SR ME REFE n.d. 0.70+0.03° 1.32+0,03" 7.14+0.01°
26~ T i 108-50-9 kLG n.d. 3.2240.03 1.6340,02" 118+0.01¢
2.7, B3 SRR 13360-64-0 b nd. 2.13+0,02 0.71£0.02" 0.47+0.01°
-2 03 6- I HEMEEE  13360-65-1 . BE n.d. 2.95+0.03 1.67+0,02 0,800,037
2- 2L R 24295-03-2 B 01040017 1.41+0.05° 4.55£0.07° 0660 02°
e
I e 47-53-0 I, #pi 17.9440,02* 9.66:0.03" 6.93£0,02° 4.270.03
HoAh
A 629-19-6 PR, SRR R 23.18£0.01° 14.4320.03° 8.74£0,02° 6.7320.03

T SUMEN R £ R 32, 37)AIEAE R http:fwww. flavornet.org ] http:/www odour.org.uk; B 7R RN ERER AR IR B F(P<0.05 ) nd.: £
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Table 3 OAVs of volatile compounds in four key process

points in the processing of soft canned braised pork

balls in gravy
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Fig.2  Biplot of principal component analysis (PCA) for the key
volatile compound in four key process points in the processing
of soft canned braised pork balls in gravy
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Fig.5 TBARS value and POV value of four key process points
in the processing of soft canned braised pork balls in gravy
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