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Effect of Chinese Traditional Cooking of Broiling,Frying,and Pan—-Frying on
Nutritional Quality of Beef

ZHANG Lan, GAO Tianli, LIU Yongfeng', ZHAO Jing, ZHONG Huazhen
(College of Food Engineering and Nutritional Science , Shaanxi Normal University, Xi'an 710062 , China )

Abstract.: The study was conducted to regulate the cooking time and temperature of broiling,
frying, pan-frying process so as to select the optimal conditions of high temperature. The purpose of
the present study was to provide a theoretical basis for consumers to choose a reasonable cuisine
method with less harmful substances. The measurement indexes of moisture, protein, fat and fatty
acids contents are used to evaluate the nutritional quality of beef products comprehensively. The
results show that broiling, frying and pan-frying have a significant influence on the nutritional quality
respectively (P<0.05). A comprehensive analysis revealed that the raw beef maintained higher
nutritional quality being broiled for 40 min under the temperature of 160 °C ,at the temperature of
226~228 C ,fried 3 min and pan-fried 2~3 min.
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Fig. 1 Determination results of moisture content with
broiling, frying and pan—frying of beef
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Fig. 2 Determination results of protein content with
broiling, frying and pan—frying of beef
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Fig. 3 Determination results of fat content with broiling,

frying and pan—frying of beef
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Table 1 Determination results of SFA with broiling, frying and pan—frying of beef
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Table 2 Determination results of MUFA with broiling, frying and pan—frying of beef
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Table 3 Determination results of PUFA with brmlmg frymg and pan—frying of beef

y—E R R n—6/n-3
PUFAs
26.955+
X 2 - 8.053+0.031" 0.265+0.017¢ 0.755+0.001* 0.253+0.002" - 0.072+0.001a 9.413+0.025" 0.439¢
: ) 17975+
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Y& il 180 C - 8.127+0.020" 0.245+0.095" 0.208+0.003" 0.157+0.001¢ 0.081+0.001¢ 0.046+0.001b 8.864+0.009' 29.433+0.827"
10.623+ 27.887+
¥ il 200 °C - 9.567+0.026¢ 0.347+0.121¢ 0.405+0.003" 0.225+0.005° 0.059+0.001" 0.023+0.001d = f+
0.024¢ 0.293'
61.960+ 99.985+ 176.159+
J | g b @ d f a _
JEHi] 3 min 36.739+0.297 0.026* 0.564+0.080" 0.442+0.008" 0.142+0.002" 0.137+0.003 0.268" 0.804°
49.454+ 166.095+
KEHI 4 min 21.428+0.020° 0529: 0.432+0.118" 0.488+0.002° 0.166+0.001¢ 0.135+0.005* - 72.102+0.546! 1512:
75212+ 176.380+
FEHI 5 min 30.581+0.339° 43.200+0.255' 0.424+0.037™ 0.614+0.003" 0.304+0.005* 0.089+0.001¢ - 0 118“+ 1 300d+
51.552+ 95.081+ 223.910+
. . . . n h . _
A 2 min 42.621+0.125 02421 0.423+0.043° 0.297+0.002" 0.085+0.001" 0.104+0.004 0.116° 21750
58.234+ 86.508+ 246.026+
BT 2k ° dl d e g ab —
Al 3 min 27.264+0.140 0.0772¢ 0.350+0.045" 0.424+0.005°¢ 0.103+0.002¢ 0.132+0.002 0,053 0335
s 60.843+ 89.818+ 273.143+
5 2 : d o b b b _
Hihl 4 min 27.659+0.254 0.445) 0.328+0.293° 0.609+0.001" 0.252+0.003" 0.128+0.002 0.195¢ 0339

TR FOoR R o RSV B RS R A AR R 22 57 B3 (P<0.05)
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208 JE RT3 B IRLAL BRUS A R K 43 e B AL 3
I 2 T e o S T AT, 3K 5 B A B 2 A2
BIFFE L5 SR AR, TT R AR 25 5 AR AR A 2 2 R [
JE1 TR A B 47 1 2 245 R K S5 IR, Ak T A 7K
S BEA R KR R B, K PR A ] RE R AL
HRAE PN T A B o a2 ARG B T B R — R R AP
5 BELAE 7 K 2 AN PRI 8 B 5 Yt 2
A7 T LA 285 100 7K 7 2 ) A — S B P, DT

PRI b IO Bt A | BT i) S A PR 3 T ) LR &
HemASAM, KAEREMYE, WIERE (127 22/
LB 25 1 27 2 1) i 25 BROs/N R REK 7 R R &
HARERT K TR ZE K, I ZHERE 160 CT K5
40 min £ 3 min B 2~3 min AL BT 20,
TG 25 5 W | Ab B AL B RS a3 ER R Ak
PR B T B ) S A S 2 X 5 K A3 A3
B0 AR Al A AR R Sz, DRI TR T T R A 3
B N, R T TR B AR A X IR R
JoT 5 £ 53 ECh 768 mg/g, K5 K RIAL R ZH v
JE A A3 BUAE 759~845 mglg 2 [], Ab BH4H 55 %) B 21 v
{18 R P05 Sk 4 B5ORH 30, T LA o T Ak B 3 K 43
ROREAT ST BB HE, B & ALK
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WS % T K AR 25 5 BE K 43 i 2 i Ok, WL
E2 S R o 4 ) N T A -4 & D'
BAEF 25 5| & A A G kA s | X 2 IR 2R
F1 5 43 18] L SR 1 55 7K 43 ) JEA 16 -, £
PRIKAPE R B8 s m] g R LA 4 2 FE A2 B DL
&R E NNV € i PO N Tk =S 0% - = D
TG o A ARAN A B Y G T AR T A AR, 2 0l
P L N A Y N s QO 02 e NS T W 2
A, WL, 276 % B A T 5K 50 0 o 8, #HE 7
160~180 °C R # il 40 min X il 3~4 min B 2~3
min AL EE 5 =

JUL PR B AU S 19 B A T A 8 PR HE AR AT XL R
T8 A 32 22 i R 1D D, & T 4R AR 25 A AT T i 2 1Y
JE 107, ST 8 PR e XU A I el AT RS R P
FEERTAI AR SR, 4D B R] K TR AR A
FHOK 5y 05 4y BUREAR [R) B i 2  ARR 5
BRI 38 it R S A BH 0 1 PR R oK oy
O 8 A BN A R 25 A T 45 1 Ak B A P B
AT RN 5.41~5.79 glhg, 355t BE AL ok AR 5 o i
1 H(5.24 g/hg) 25 T BE/IN, BT LA I Ak B Y 7K
G345 R AN 2 5 U TR R hORE B A T 4 B R
R KR R 20 A IR R o 43 0 A8 AL R
AR ARL , Bt Acb L ESF ) S K S S 3 R R i A
FRERIAE T R, 5 Roseland 2P AR T 20 F
A TR I T T £ 3 307 Al R A 245 SRR B, 3 AT R
P T 2 R % SRk I B B TR Ab
PR [A] L K TR UL, 254 % IR T i 6
w4 RS R HERE 160~180 °CTR 45 1l
40 min JE] 3~4 min FIH] 3~4 min (YT,

JI 177 22 1) 2 B R J5 A 43 RO DR IR T XL R 5
AN LA F2 B I Z e b R 25 R R, 5
X HRAL AR LL, 0 KE R 3 b A By X BT S

SE3H .

SFA 434, JHoxr AR B A Ve A AR T B
Ji £ bt i Y SFA 23 5] R I v B AR 1 IR ] T e
SECE AN, R H NRAERE . AR Cup 25
HMFEBET S EEN T e ERS R EEREN
JIEL T 5 0 ) [ B 4 R T AIC E AIR AR 1 I
(] 2 19 JBT 2t 3 020 4 il 200 °C KE ] 3 min B
il 3 min ¥R AR Cyo TR 43500, 13X 5 8 7
il B AV o R R T A 2R TR X Cyg o JB 2 0 BRI 52 )
S5 AR B R T G2 i L Cha o 52 3004 JIF [ i T
e X ARt B 3 R 5 L BESE R I MUFA X5 AfK
B A £, JF 2@ WTE I & L MUFA AR08 38 43
SFA i 34 Jin MUFA (98 A A R T B A il Big 7K
T G 25 R R KEH 3 min BT 2~3 min k5
il 160 °CAH1 200 CHY EPA J5i it 43 %043 3 48 5 , 160
CHI 180 CAbBEAL () DHA Jii i 4r Bk wn; Kl 3
min %ﬂﬁﬁ%ﬂ 2 min ﬂ\ﬁﬁgﬁ E‘J C18;3 Cis=6.9,12 Fﬁ%ﬁﬁﬂj
B, #EH 180 CHI 200 °C. KEH 4~5 min FIFLH
3~4 min AL 1Y Coo.a vies g ii1e BT 53 B 02 45 A0
AT B AR, HiHl 160 CH 200 °C, 4l 4~5
min AR 3~4 min 20 PR LAY Cooscies 1114 S 10 23 HR
Vi . N TR RS IR R B RN E L 27 6 4
Mr #7 25 SFA MUFA PUFA K& A % 2 2008 5 R (1) 5
B8, HEFERE I 160 °CHI 180 °C K] 3~4 min Bl
il 3 min AYLLEE T

A s T

K KES R 3 AL g b 2 e Ak B 7 X
XoF A TR 435 7 BT RE I SR o ZR A A AT AL K
gy KA T KL 07 R 7 R o BOAE E RAR
br, 15t 160 CF # il 40 min 226~228 C T 4 il
3 min B 12~3 min B4 RS 57 0 R EAR
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