J East Asian Soc Dietary Life
20(4): 536 ~542 (2010)

536

Mg xlof E3t 22He| g45 ¥ HUR B3 57
2SR - MAME . 0l7 e
Faviga 4 F3o
Quality Test of the Sweet-and-Sour Porks and Deep-Frying Oil from

the Chinese Restaurants in Seoul

Hyo-Jin Kim, Chenglian Xue and Ki-Teak Lee'

Dept. of Food Science and Technology, Chungnam National University, Daejeon 305-764, Korea

Abstract

In this study, we determined the fat content, total fatty acid composition, frans fatty acid (tFA) content, and acid value
of twenty samples of sweet-and-sour pork and fifteen samples of used frying oils collected from Chinese restaurants in Seoul.
After the extraction of crude fat by the Folch method, the total fat content of the twenty sweet-and-sour porks ranged from
9.93 to 20.04%. The total unsaturated fatty acid content ranged from 50.05 to 81.22%, which mostly consisted of oleic and
linoleic acid, while those of total saturated fatty acids were 18.06~49.26%. The tFA content of all of the twenty sweet-and-
sour porks tested was less than 0.24 g per 100 g of food. The acid values of the fat extracted from the twenty sweet-and-sour
porks ranged from 0.44 to 4.37. In the used frying oils, the ranges of the major compositional fatty acids were as follows:
palmitic acid, 4.47~20.28%; oleic acid, 23.43~77.45%; linoleic acid, 5.6~53.06%; stearic acid, 1.81~7.38%. The tFA content
in all of the fifteen used frying oils was less than 0.98 g per 100 g of fat, while the acid values of the fifteen used frying

oils ranged from 0.27 to 2.41.
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Table 1. GC operating conditions for fatty acid analysis

Items Conditions
Instrument GC(HP 6890 series, USA)
Column Supelco SP™-2560
Detector Flame Ionization Detector(FID)
Carrier gas Nz(1 mL/min, constant flow)
Oven temp. 150:@:(5 mir.1) — 4C/min to 220C —
220C(20 min)
Injector temp. 250°C
Detector temp. 260C

Injection volume 1 uL

5. SAIXZ|

Adojzl 2% Az SAS(SAS 6.12 version 1996)2 o] &
3] 95% 412] 3tol| A Duncan’s multiple range test(DMRT)
2 72t fo S HAssich

Table 2. Total fat contents of sweet-and-sour porks

Sample No. g/100 g food  Sample No. g/100 g food
1 20.04+0.24"" 11 10.46+0.39"
2 16.73+1.80™ 12 10.31+1.94%
3 13.29+1.91° 13 14.50:£1.94%4%
4 14.03+2.41%" 14 15.86+2.62°%
5 14.58+0.70™% 15 15.1742.40™%
6 19.8742.36° 16 18.90+2.97°
7 9.93+0.57¢ 17 16.50+1.18"¢
8 10.4742.17% 18 11.3342.54%
9 17.67+1.32% 19 16.60£0.56™
10 16.32+3.17" 20 11.46£0.47°

" Mean+S.D.(n=2).
*"% Means with different superscripts are significantly different
by Duncan's multiple range test at p<0.05.
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Table 3. Fatty acid composition of olive oil, soybean oil, shortening and twenty sweet-and-sour porks

539

(g/100 g fat)

Fatty acid Olive oil Soybean oil  Shortening No. 1 No. 2 No. 3 No. 4 No. 5
14:0 0.02£0.03”  0.06£0.01  1.7240.15 045001  0.34+0.01 0.47+0.01 0.24+0.01 0.4120.01
16:0 111520119 11.3840.05% 37.61£0.56° 15.84+£0.15" 14.34£0.11°  15.1940.13'  13.58£0.04™ 14.87+0.19"
16:1 0.79+0.09 0.08£0.01  0.93+0.08 1.06£0.02  0.64+0.02 1.05+0.06 0.59+0.01 0.82+0.01
18:0 3.61£0.11° 4.75+0.18"  9.27+0.04°  6.06£020"  5.63+0.03" 6.04£0.00"  4.93+0.23™  5.82+0.05"
18:1 77.4550.07° 23432008 38.6120.28™ 32.06£0.37%" 27.63x1.108"0 31.81+0.02°%® 2555+0217  29.24+1.03°%"
18:2 5.60£0.14'  53.06£0.07°  630+0.02'  38.80+0.73°  44.84:099°  39.77+0.13"  48.1440.44°  42.69+0.76°

183 w-6 nd” 04140.00  0.04+0.00 034002  0.23+0.00 0.34+0.00 0.62+0.01 0.49+0.01

183 -3 0.69+0.02 573+0.06  0.21+0.00  3.81+0.19  5.08+0.19 3.84+0.01 479+0.00  4.04+0.03
20:0 0.44+0.05 043£0.00 0312002 034001  0.37+0.03 0.32+0.00 0.32£0.04  0.34£0.03
20:1 0.24+0.01 0.66£0.01  0.25:0.00  0.62£0.22  0.46+0.14 0.47+0.01 0.34£0.03  0.42+0.00
18:1t nd nd 4.33+0.01 0.17+0.00  0.16+0.00 0.24+0.00 0.15£0.00  0.17+0.01
18:2t nd nd 0.43+0.01 0.44+0.01 0.29:£0.00 0.47+0.00 0.76:0.00  0.69+0.01

> TFAY nd nd 476£0.01°  0.612001'  0.45+£0.00 0.7120.00" 0.91£0.00°  0.86:+0.00°
Total tFA fat(g/100 g food) nd nd 4.76+0.01 0.1240.00  0.08+0.01 0.09+0.01 0.1240.02  0.13+0.01
> SFAY 1523+0.02  16.63+023 48914038  22.69+0.37  20.68+0.04  22.01+0.15 1928022  21.45+0.23

S USFA” 84.7740.02  83.37+0.23 4633+0.38  76.70+036  78.8740.04  77.28+0.15  79.8140.22  77.69+0.23

Fatty acid No. 6 No. 7 No. 8 No. 9 No. 10 No. 11 No. 12 No. 13
14:0 1.55+0.04 1.76£0.09  0.43+0.02 142+007  0.35+0.01 0.22+0.01 027+0.00  0.52+0.02
16:0 40.70£0.35"  25.1740.59° 14.88£0.09" 21.75:046° 14.23x0.129  12.650.02°  14.10£0.17™ 15.86+0.16"
16:1 0.98+:0.02 245+0.10  0.81+0.03  2.08+0.10  0.70+0.02 0.44+0.02 0.77+0.01 1.0120.03
18:0 6.98£0.00°  11.7240.11°  636+0.12° 10.16£0.03°  5.64+0.04 481£0.13™  526+0.11%  6.70+0.02f
18:1 38.73£0.65°  42.80+1.19° 27.90+1.26™ 40.97+£1.16% 28.12+1.18"¥ 2513x1270  26.66+0.75™  30.36x1.177%"
18:2 937+028k  11.87+0.33 43.02+1.20° 18.56+0.62'  44.54+0.93"  4936+143°  45.90+0.70° 39.69+0.77°

18:3 w-6 0.03+0.01 0.16£0.03  0.23+0.01 0.24+0.01  0.43+0.01 0.50+0.03 0.48+0.01 0.44+0.02

183 -3 0.29+0.02 0.7740.04  5.04+0.28 1.60+0.08  4.52+0.20 5244033 5.00+0.11 3.8240.17
20:0 0.30+0.01 026001  036£0.03  027+0.01  0.37+0.03 0.37+0.03 0.33+0.01 0.38+£0.02
20:1 0.37+0.04 1.79£0.08  0.500.15 1.90£0.15  0.39+0.03 0.55+0.33 0.55:0.30  0.48+0.00
18:1t 0.42+0.00 0.89+0.01  0.18+0.00  0.63+0.01  0.15+0.01 0.08+0.00 0.10£0.00  0.18+0.00
18:2t 0.27+0.00 0.37+0.01  0.30+0.01 0.42+0.01 0.55+0.00 0.64+0.01 0.58+0.01 0.60+0.01

> TFAY 0.69+0.00" 1.26+0.00°  0.48+0.02' 1.05+0.00°  0.70+0.01" 0.7240.01" 0.68+0.01"  0.78+0.01%
Total tFA fat(g/100 g food)  0.14+0.02 0.1320.01  0.0520.01 0.19+0.01 0.1120.02 0.08+0.00 0.07+0.01 0.11+0.02
SISFA 4926+037 3891077 22.03+0.12  33.61£0.51  20.59+0.04  18.06£020  19.974#021  23.45+0.16

SIUSFA 50.05£0.37  59.83%0.77 77.49+0.11  65.34+0.51  78.71£0.03  81.22+0.19  79.35£022  75.77+0.17

Fatty acid No. 14 No. 15 No. 16 No. 17 No. 18 No. 19 No. 20
14:0 0.28+0.01 024+0.00  1.96+0.10 1.90£0.05  0.42+0.01 0.34:0.01 0.49+0.02
16:0 13.66£0.11™°  13.21+0.09° 20.95+0.16"  19.48+0.10°  14.27+0.11%  13.78£0.17™ 14.57+0.15"

16:1 0.55+0.02 046+0.01  2.61+0.10  2.63:0.05  0.74+0.02 0.58+0.02 0.78+0.03

18:0 5.20+0.021 505£0.07™ 6.7240.19°  6.42+0.05°  547+0.13%  5.56£0.20" 5.94+0.18"
18:1 26.91£1.08" 254580217 37.00£0.44°  32.67+0.08%° 27.85+0.30%" 26.66+£0.43"  24.86+0.34"
18:2 46.49+£1.09°  48.7140.14° 25.95+0.40" 31.41£0.00° 44.54+037"  46.46+0.53°  45.95+0.34

18:3 w-6 0.53+0.02 0.46+0.02  0.27+0.01 0.29+0.01 0.2040.01 0.44+0.02 0.32+0.01

183 -3 4.55+0.17 499+0.18  2.74+0.15  3.75+0.10  5.37+0.18 4.78+0.21 5.712£0.26
20:0 0.37+0.03 0.36£0.01  0.22+0.01 0.25+0.01 0.350.01 0.34+0.01 0.3140.01
20:1 0.63+0.31 0.36£0.00  0.30+0.01 0.25£0.00  0.43+0.08 0.37+0.03 0.45+0.01
18:1t 0.13+0.00 0.10£0.00  0.80+0.00  0.52+0.07  0.13+0.01 0.11£0.00 0.24+0.00
18:2t 0.69+0.02 0.62+0.01  048+0.03  0.45:0.03  0.23+0.02 0.58+0.02 0.37+0.01
> TFA 0.82+0.02" 0.7240.02"  1.28+0.02°  0.97£0.09°  0.36+0.02 0.69+0.01" 0.6120.01'

Total tFA fat(g/100 g food)  0.13+0.02 0.1120.02  024+0.04  0.16£0.01  0.04+0.01 0.10+0.00 0.07+0.00
SISFA 19.5240.06  18.8640.15 29.85£025  28.05:0.18  20.52+0.22  20.012034  21.34+031
SIUSFA 79.66+0.08  80.42+0.13  68.8740.23  70.98£0.09  79.12+020 79304032  78.07+0.29

R Mean+S.D.(n=2).
? Not detected.

3 Total trans fatty acid(g/100 g FA)=Cis:1(2/100 g FA)+Cisa(g/100 g FA).

Y Sum of saturated fatty acids.
® Sum of unsaturated fatty acids.

*"9 Means with different superscripts in the same row are significantly different by Duncan's multiple range test at p<0.05.
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Table 4. Fatty acid composition of canola oil, soybean oil, olive oil and used frying oil(in Chinese restaurant)
(g/100 g fat)

Fatty acid Canola oil Soybean oil Olive oil No. 1 No. 2 No. 3
14:0 0.04+0.01" 0.06£0.01 0.02+0.03 0.1420.00 0.3240.00 0.130.00
16:0 4.47+0.06 11.38+0.05" 11.1540.11° 12.05+0.02% 13.64+0.04° 12.23+0.04%
16:1 0.25+0.04 0.08+0.01 0.79+0.09 0.18+0.02 0.47+0.01 0.2120.01
18:0 1.81£0.01° 4.75+0.18° 3.61+0.11" 4.35+0.01% 5.29+0.07° 3.98+0.04°
18:1 60.49+0.11° 23.43+0.08" 77.45+0.07" 24.33+0.03°%" 26.32+0.07° 23.54+0.00"
182 21.27+0.12 53.06£0.07" 5.60+0.14" 51.9040.02™% 47.04+0.20° 52.5540,22%

18:3 w6 0.3620.01 0.4120.00 nd? 0.530.01 0.530.01 0.610.01

18:3 -3 9.19+0.21 5.730.06 0.69+0.02 5.15+0.01 4.77+0.09 5.12+0.11
20:0 0.60+0.02 0.43+0.00 0.44+0.05 0.37+0.01 0.37+0.02 0.38+0.00
20:1 1.51£0.13 0.6620.01 0.24+0.01 0.26:0.00 0.40+0.01 0.300.01
18:1t nd nd nd nd 0.17+0.00 0.08+0.01
18:2t nd nd nd 0.75+0.03 0.69+0.02 0.8840.01

S TFA? nd nd nd 0.75+0.03* 0.86:+0.02" 0.96+0.01°
>SFAY 6.93+0.10 16.63+0.23 15.2340.02 16.91+0.03 19.62+0.14 16.71£0.07

STUSFA” 93.07+0.10 83.37+0.23 84.77+0.02 82.3440.00 79.52+0.16 82.330.08

Fatty acid No. 4 No. 5 No. 6 No. 7 No. 8 No. 9
14:0 0.1620.00 0.1240.00 0.34+0.01 0.1240.00 0.14+0.00 0.79+0.02
16:0 12.14+0.00" 11.93+0.01" 20.28+0.55 11.7240.02" 11.80+0.03%" 17.03+0.34°
16:1 0.2140.00 0.14+0.00 0.18+0.00 0.17+0.00 0.2120.00 1.15+0.02
18:0 4.3940.04%" 421+0.01° 4.44+0.05% 4.27+0.03 4.24+0.01° 7.38+0.20°
18:1 24.37+0.02°%" 23.83+0.01%" 24.61+0.15°% 23.87+0.02"" 24.04+0.01°%" 34.23+0.98°
18:2 51.44+0.17°% 52.49+0.04% 43.82+0.48" 52.3940.04™ 51.79+0.05°% 33.96+0.49'

183 w-6 0.57+0.00 0.650.00 0.39+0.00 0.5320.00 0.50+0.00 0.310.01

183 w-3 5.18+0.04 5.01+0.02 4.7240.02 5.5120.04 5.3940.04 3.32+0.07
20:0 0.3840.01 0.3840.00 0.37+0.01 0.3840.00 0.39+0.01 0.2940.01
20:1 0.3120.02 0.260.05 0.2410.01 0.28+0.02 0.78+0.00 0.79+0.17
18:1t 0.09+0.01 0.09+0.00 0.07+0.00 0.07+0.00 0.0620.00 0.34+0.01
18:2t 0.77+0.02 0.89+0.00 0.530.00 0.69+0.01 0.6620.00 0.4140.00

S.TFA 0.86+0.03° 0.98+0.00" 0.6020.00° 0.760.02° 0.72+0.00" 0.75+0.01¢
S.SFA 17.06+0.05 16.65+0.03 25.4340.62 16.50+0.06 16.58+0.01 25.49+0.54
S USFA 82.08+0.08 82.37+0.02 73.97+0.61 82.74+0.08 82.70+0.01 73.76+0.55

Fatty acid No. 10 No. 11 No. 12 No. 13 No. 14 No. 15
14:0 0.15+0.00 0.12+0.00 0.12+0.00 0.13+0.00 0.17+0.00 0.250.00
16:0 11.82+0.17° 11.65+0.15%" 11.69+0.20°" 11.69+0.20°" 12.23+0.20* 12.36+0.02°
16:1 0.2240.01 0.13£0.03 0.2120.00 0.2120.00 0.330.01 0.47+0.01
18:0 4.28+0.07 4.27+0.06 4.25+0.08° 4.25+0.08" 4.330.09° 4.53+0.03¢
18:1 24.74+0.69" 24.18+0.797%" 24.03+0.70"%" 24,380,737 24.94+0.69° 23.67+0.00°"
182 51.2040.73%" 52.04+0.60™* 51.8620.70™ 51.5940.72%% 50.43+0.71" 51.04+0.21°f

18:3 -6 0.50+0.01 0.48+0.00 0.56:0.01 0.57+0.02 0.50+0.01 0.5620.00

18:3 -3 5.39+0.07 5.60+0.13 5.57+0.10 5.43+0.10 5.4140.04 5.49+0.06
20:0 0.39+0.01 0.39+0.00 0.39+0.01 0.39+0.01 0.38+0.01 0.3840.01
20:1 0.53+0.35 0.50+0.29 0.55+0.40 0.55+0.40 0.53+0.35 0.530.04
18:1t 0.08+0.00 0.03+0.04 0.07+0.00 0.07+0.00 0.10+0.00 0.04+0.06
18:2t 0.6840.01 0.6120.01 0.70+0.02 0.7520.01 0.64+0.00 0.6840.01

S.TFA 0.76+0.01° 0.6440.03° 0.77+0.01¢ 0.8240.01™ 0.74+0.00° 0.72+0.07
SISFA 16.64+0.22 16.42+0.29 16.44+0.27 16.46+0.27 17.11£0.27 17.53+0.12
> USFA 82.60+0.23 82.94+0.32 82.79+0.28 82.72+0.28 82.15+0.27 81.7520.19

D Mean+S.D.(n=2).

? Not detected.

) Total trans fatty acid(g/100 g FA)=Cis1(2/100 g FA)+Cisa(g/100 g FA).

Y Sum of saturated fatty acids.

> Sum of unsaturated fatty acids.

79 Means with different superscripts in the same row are significantly different by Duncan's multiple range test at p<0.05.
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