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Abstract: Flours obtained from 12 different wheat cultivars were employed as materials, the characteristics of protein, the
farinographic and tensile properties of wheat flour were measured. Simultaneously, the quality of crusts from deep-fried and
battered pork slices (CDBPS) containing wheat flour was explored. Subsequently, the correlations between properties of
different wheat flour and quality of CDBPS were analyzed. Result indicated that, the contents of protein and its main
fraction in wheat flour were significantly different among different test cultivars. The coefficient of variation of total protein
and wet gluten content was 15.14% and 16.56%, respectively, while that of globulin reached 62.81%. The variation
coefficients of formation time, dough stability time, weakening degree and farinogram quality number were much larger,
and those of each index of extensograph properties was more than 20%. Significantly negative correlations were observed

between oil content of CDBPS and total content of protein, gluten index, content of gliadin, water absorption, tensile curve
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area, tensile resistance, and extensibility (+=—0.739, —0.833, —0.833, —0.797, —0.736, —0.709 and —0.722, respectively,
P<0.01). Both the hardness and gradient of CDBPS were positively correlated to the total content of protein and gliadin,

water absorption, tensile curve area and tensile resistance (P<0.01). In addition, some correlations among color value of

CDBPS and wet gluten, gluten index, gliadin content and tensile curve area were observed. This paper could provide some

scientific basis for the selection of special-purpose flour for the batter of CDBPS.

Key words: wheat flour; deep-fried and battered pork slices; crusts; quality; farinographic properties; tensile properties
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1.2 XFEE
1.2.1 /NEFTlE 12 NP2 SR H
SIS A ALY, Y 60% ZEf7. BEMPLEZ S
B BT AR P v S B R 52 mim, GiaE 4 RE
FNEEH I RCEE R 1.25 cm, BEFRELIE A 0.1 mm.
1.2.2 /NEBIEL BT
1.22.1 /NEBWEAMTE HASESME GB/T
5009.5-2010 LG e AU, 25 BT Y4558 2 80 5.7;
SDS TFFE R NY/T 1095-2006 /S22 L TE(E I 5E
Zeleny 72510 5 ; Vi 11 7 2 90 >R FH GB/T 5506.2-
2008 /INZZ FH/INZZ A5 1T Al B 156 2 43 ANER VR e
TR AT AE s TET TS SR SB/T 10248-1995 /NEAHG
A TR A3 O e 00 925 - T A e AR o

ZINZE Ry HR R T 45 2 43 B I 2 22 3 4 A5 0T
BT B, /N T R A 2 S B B
EANT : a B8 H: FREL 1.00 g 5T 50 mL 2504
H, i 10 mL ZEIR/K, FHERIR S48 =5 R 51 ek 28
DR R 45 C KBRS 4 h, #&3% (100 r/min)
$EEL 30 min. FEHUFE 0> (5000 r/min)20 min, # I
WA AL P . FHZEmK I kbt
2 Yk, FEYRANK 10 mL, 250> 10 min; 25 1 RIS
20 min, %5 2 ikPEH 10 min; I IF A LREOR H;
b.ERAEH: 1] a5 BRYERE T ITA 10 mL 10% & fk
FNESUR, R RTERIES R E, ISR NIE TR e R
2, PRBOURBAILRE . c 2R EM: 1)
a 53| AR H AL 10 mL 75% 14 1, [5) A2 H
BELUDERAE, I SN IR AR 2 IR, PR S
APLRE S . dES/EH: M a S 3005 F A
10 mL 0.2% MEEALENA IR, [RIRTHEEES O ERE, JF
FH 0.2% SRAENE DR SRTE 2 IR, $REUREE AL
RAE . Ja2ele 58 P& il e AR AHTA]
1.2.2.2 /NI SRR ST R B S 2
GB/T 14614-2006 /NA2 ¥y THT 1104 4 BEAS P W oK B A1
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AR ZEARP PR I M B SG A o SR e A
TEHEFEH H 75K 63 r/min, 3774 9.9 mN-m/FU,
1.2.2.3 /N IPLAREEE ST RPN S
GB/T 14615-2006 /N2 #5314 470 SRR I AR 24 R
PEADIZE PP SGEIAE . R TEE 5140 DBk e
38 83 r/min, TH AR FL 3 15 v/min, $7 {8 42 335 &
14.5 mm/s,
1.2.3  HMIKERE R RS hail g SO T AT
1.2.3.1 HHAMRERE R R abseiiles S5k scas)
P il A HERITMKE RS TR AhaE . 15, BUNZE By
150 g, JHFFEEIS S 100 g /NZTENS L 2.5 g LT
AN 3.75 ¢ BEEREFEI SIS, InA 325 mL ARHK,
FHZTDIHEMmPERS 1 AU, 3 min J51590 . RS,
BFEPI A (3 ecmx 2 cmx 0.6 cm) # 2 B8 &, B2 HL
5 mL _E—2EHIAR  T AR LD M L, CE 2 min
JEEREZE 180 °C F RWRZEIH P RIKIHKE 100 s J5HL
L RRIIETT 2 200 °C J5 FRIMKE 60 s f)a, RFFE
ARV ARG, GBS, 1S ERRIT KSR P R A
1.2.3.2 FEMIMYERE IR R MR BT a U m
BE A @ ZE UM EREM Y L7, o1 b™E; b 7K
27 GB 5009.3-2016 & EEAriE & ik
Sy INE AT . SR : 2795 GB 5009.6-2016 £L4h
24 E SR UE B SR AR D B I A2 5 ]S A (e
JEANN S 2521 58P Dy ikt s ek, e 244k
A 3B SAE, AR AR A, B8R 1 mmy/s SRS, Pl
W) e B B 5 BN T Auto-5 g; IREE 25 20 mm; s
SRAEHFR 400 pps.
1.3 HIELIE

SEAG AL BRI EE AT 3 IR, SR LSRR
HEZF IR . K Microsoft Excel 2016 #4758 4g 4b
. SPSS19.0(IBM A FD #7551 14530, 2257 3k
S8R A LSD fadeik, i 2 PHE/K e E P<0.05., )%
I EIREEI P<0.01,
2 ERE57H
2.1 AEGMNEHERES T
2.1.1 /R 12 Fh/INAER R T
R 1 TS . S AL N /N2 H 1 R & e

1 ARSI
The protein quality of flour from different
wheat cultivars

Eiztan THE pRifEzE AR
BEAFEM®) 1140 173
HEASE%) 3.07 054
EREAET (%) 097 061
FEHEATE(%) 348 047
EREAGE (%) 374 035 3.06~4.18 1.12 9.28
MBS (%) 2979 4.93  19.00~39.10 20.10 16.56
T HEE(%) 8837 9.94 65.75~99.69 33.94 11.25
SDSULKEE (ML) 5877 1530 36.00~81.60 45.60 26.03

Table 1

Wz A5 RE(%)
8.16~14.00 5.84 15.14
2.08~3.93 1.86 17.69
0.22~2.53 231 62.81
2.79~444  1.65 13.44

8.16%~14.00%, & T i &% 5o~ 19.00%~39.10%, T
Wi 6 80N 65.75%~99.69%; S 4E H B V-3 &&= N
11.40%, ¥ M1 /15 ¥4 & & 29.79%, SDS UL 1E -
¥k 58.77 mL,

RHE GB/T 17320-2013 /N2 S Fl i BT 4524 /N3
A3 1 Bt R FE AR R T S5/ N R A TR, BR TR AR
1 SHIERZZ 103 Tl I/ N2 M A, eS8 T s
ko SR IR A B e AR S R B, HAH Sy
BHA 15.14% Tl 16.56%, KSR/ N PR H R
AR R 2E R, YRS . IRE A & & TS
B SDS ULMAEE, 12 BN dhFhlal 42255
BER, AS YR S5 T e B ROk Lh s AR 26t RIRT
FBH, RNEEFVINZR Z 2SS, AR E ST
MV X HEER TR P SRS 4

12 Fl/INZE B B AN TR B 20 4328 57 R B4R,
Horr, BREE AR 7 R B, 0 62.81%; 22 B HR 1
AR S R K (13.44% ) ; R E 4S5 AR
/NAR 9.28%) (R 1) RS, AU IRAEE MR H T
K o o B SRR ST S SRAH L
2.1.2 /BB RS B SRR S /N N TE
IR oG R, AR /N R BTG i B S
B2 By R TR I K SRR/ NS i B AE X
BEhf, T GRS (] e D g AT i i, e A TR
DU TrT AR RE RS, S54RI D A7 1 5557 BRIRK
AN, B RTE] R BtTal . 5540 BE RIS B R B e %K
MRS S ZR BB s o, JE W TR A 5 2 800 Kk, 559
ACBEAR 5 R BB, ABAT S Ik 78.99% (3K 2) . HIEkR
AL, 200 12 BN AR BT 25 S R, AN
FAEARAT AN B oI Al e R Y ) e A B 1
il

K2 AEEFNAE R B R
Table 2 Farinographic properties of flour from different
wheat cultivars

fahR PIME FRiEE AR W AESRE(%)

Mz 7K #(%) 58.09 578  48.10~70.70 22.60 9.96
JE R E] (min) 525 7.18  1.40~28.50 27.10 136.74
FUERTH (min)  7.88 695  1.70~2520 23.50 88.24

SLEE(BU) 6425 5075 5.00~171.00 166.00 78.99

2.1.3 /NEBIRARREE PR ob, mE
AL ES TR AN YA L] E A NS (1) YA LR R s e o
27.00~250.00 cm®. 165.00~569.00 BU. 97.00~
206.00 mm. 1.10~3.40, FifHRFESSEIE S R
BEBIR T 20%; Forp, S ih & AR = R 805 ik
72.09% (38 3). A WLZi/ N D T 5L LA A 22
SRS R S A A
2.2 AEGMNEHFIERTER MR R R INT MR
ASTH) it R N2 A Xt R R 90 K5 A R A ST AR R
LT EE RN BE S AN ], Forpxl o MESE R, 28 5 3R
B ik 39.17%; X L{E 52 W B /0N, 28 55 R BN
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Table 3 Tensile properties of flour from different wheat cultivars
Eistan FHME bRz AR R W2z T ZE(%)
Pt A (cm?) 92.67 66.80 27.00~250.00 223.00 72.09
Fr AR 21 (BU) 321.96 122.57 165.00~569.00 404.00 38.07
HEAHE (mm) 141.83 31.95 97.00~206.00 109.00 22.53
ERC Al 226 0.63 1.10~3.40 2.30 27.95

6.42%. FAS[E] S FR/INZE A IR HER TR KESRE PR R RS
TR AN E A 43 B 8.50%~19.52% ., 13.97%~
33.48%, AF S A BT 20%. A[E]SLFR/INZE A%
AT e AL RS L oy N e P2 Y 6 Al s 4G
A¥RIR 26.07% . 26.44%, HIHEIT 20%:; S HEERZ AR
XN, AR S RECH 13.06%(F2 4), AJLLE L, 12 F
INZER RIS ORI RS PR e b Sa i B 22 SR, T8
IO T EERIRKE PSSR LT, N 2 R aE B N Y o
2.3 NEMREFRE SEMBRIERR RN ERRNE
XM

2.3.1 /NEBMER A S EERITHER R AN
JRIAESCST AT AR R INZZ My 00 B 1 T 5 R
THKERE R A S5 b T () B AR SR S 4 S L3 5
BEAS RS SR SN B E T S (7=—0.739,
P<0.01), 5 a™B. b™HE. I HAA IEAESE
KFR o ALY WS/ INZE Ry BRAL M BT 5 T AR i BT 26
R RBR, /N AR S i SR A SR R T A
K (7=—-0.507, P<0.05); SJKPY (5T i /N BR 1 2%
5 VA A O AT IE AR DG G R, AH I RN

0.477. WLAE H, LRI IR IRIE 54530
T FTLs RIS

/NEFEERAWHE T, FEEEAYS LEE B
i AH € (P<0.05), 5 b™{H M W3 IEAH % (P<
0.01); ZEAERAMBRE NS o"H . 5 Wtk FiaE
FERIEAGKR, 5SEMERE R EF AR (%
BESr B —0.833, —0.612, P<0.05) . 5KLEPI WFsT
R, 7INFE Ry 2 WS B U FNER AR H 5 i A Sl =R A9 AR
KRB —0.263 . —0.624, 5 A4S SCHFFT 45 R
Ll A, A S50 G et A B A 5
TEAHSE, Mgk gt HE 0 22 47 85 1 S5 i S5 nO Rl 22 i)
FAF X (7=—0.802, P<0.05), iX 1] g5 /N A2 Bk U
TS SIS I R S in T 7 USRI 26

R A SR 5405 o F bUHE ., Y HAT IEAH
KK FR, AR RS 5A 0.736(P<0.01) . 0.660(P<
0.05) 1 0.613(P<0.05), M5 L™H & &3 M AH ¢
(r=—0.697, P<0.05) . BREFSEC W &I, /INZ M
T & S VAR BE AR R # (H 2l 0.571, 54
SCHFSRES ALl MRS S L EF Sk E 2 0

R4 EHAFEF N BHAH LR P R A oa i
Table 4 Quality of crusts from deep-fried and battered pork slices containing flour from different wheat cultivars
izt FHIME bRz AR e 2% 5 R E(%)
L 51.99 3.34 45.39~58.05 12.66 6.42
a 6.79 2.66 3.46~10.65 7.19 39.17
b’ 19.68 2.10 16.68~24.60 7.92 10.69
K (%) 12.49 2.93 8.50~19.52 11.02 23.46
EiE (%) 23.56 5.40 13.97~33.48 19.51 2291
Syt (g/s) 1213.75 320.89 809.49~2042.72 1233.23 26.44
TR (g) 9682.34 2524.54 6460.87~15793.49 9332.62 26.07
it (mm) 8.08 1.06 5.97~9.48 3.51 13.06
R 5 NERE GBS HAIMIER A R ShSE s B AR DGR

Table 5 Correlation between characteristics of flour protein from different wheat cultivars and quality of crust from deep-fried and
battered pork slices

Eitan BTy [0/ UURAE BEA HHEA BREH HBREN FAEA
L —0.697 —0.589" —0.651" -0.567 0.433 —0.485 -0.637" -0.289
a 0.736™ 0.723" 0.749™ 0.676" —0.522 0.651° 0.783" 0.507
b 0.660° 0.586" 0.529 0.588" —0.400 0.428 0.756™ 0.519

Tk —0.342 0.003 -0.208 -0.055 —0.076 0.012 0.031 0.109
Fealiii —0.539 -0.833" -0.695" -0.739™ 0.581° -0.612° -0.833" —0.545
Dy 0.534 0.780" 0.666" 0.766™ -0.610° 0.681° 0.828" 0.670°
il 0.613" 0.674" 0.610" 0.806™ —-0.569 0.696 0.783" 0.605"
Jratk: -0.101 0.129 -0.127 0.073 -0.193 0.104 0.209 0.014

RN M B3 (P<0.05) 5 ** R A M 3 (P<0.01); R6~K 7[R,
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A S, AH S R 4 5 A —0.589( P<0.05) F1—0.833
(P<0.01); 5 o™E . bME . Z) WM FRE B 2 IE A
VIBEAE S LB v 52 ) 25 6k 26 (P<0.05), T
5 a"H . BWErERIAE R S I A (R 5) .

2.3.2  /NAZBR SRR SRR KRS R R A5 T
ST EERITEERS A R AhSE LB S RS E0
FA) T AT R s ) Sl 2 S AH G (7=—0.792, P<0.01),
55540 R S B IEAH S (=0.722, P<0.01); T a8
SR pa] 2 B 2 IEAHSC (7=0.604, P<0.05), 5554t
B WA (=0.616, P<0.05) (£ 6) .

6 /NEMRIR FURME S HAI AR A A
i AR S AT
Table 6 Correlation between farinographic properties of flour
and quality of crust from deep-fried and battered pork slices

£t M7k 28 FE RG] e sE (] bR
L -0.410 -0.091 -0.792" 0.722""
a 0.447 0.385 0.604" -0.616"
b 0.210 0.275 0.476 —0.544
K 0.184 0.403 —0.404 0311
Rl -0.797" —-0.553 —0.644" 0.637°
Dy 0.773™ 0.734" 0.576 -0.500
i 0.775™ 0.683" 0.676" -0.416
Jhiat: 0.104 0.214 0.024 0.058

Tl SRR ER | fRsE iR AAHSE SR, A
KBS —0.797 . —0.644; T F551L 2 B
FH2E(=0.637, P<0.05) . BLAL, M55 e Fmd B
SR TR TR R A SEOE R (FR 6) .

2.3.3 /AR RE SRR KRS R R A5 A T
MM AN RS S FER T RS I A
Sehh R AIATAE Z A S (G- 7)o P A il £ i BLURn
PAPBE F1 3495 LB S S A G R, iS5
O o H . TR S0 5 RS i B2 EAH DG . BR
R 2R I AWANS 30 E A I S & R B I i SE R IR
TSR LE S, P AHBE g 55 v A5l B 5 W 2B A OG
(=0.887, P<0.05) . T FIPIEfREE 54052 S a2
W S A G (7=—0.722, P<0.01), 155 5 WptE Fihd
BEHA TEAASCIEHR, FHICREST 78 0.863. 0.632,
&b, B e 5 b5 LYE BA A W U oG

KT NBRLREE SRR PR ST i AR G M
Table 7 Correlation between tensile properties of flour and
quality of crust from deep-fried and battered pork slices

EiEtaN EVA LT ESTE AN A (i W EfRE P A L A1
L —0.627" -0.801" -0.278 -0.797"
a 0.729™ 0.822" 0.471 0.700"
b 0.582" 0.558 0.487 0.330

FoKE —0.094 -0.334 0.264 -0.589"
FRliii -0.736™ -0.709" -0.722" -0.387
Gyt 0.836™ 0.734" 0.863™ 0.317

T 0.834” 0.798™ 0.632" 0.535

s 0.036 -0.153 0.205 -0.379

(r=—=0.797, P<0.01), 557K HA B THHIRER (=
—0.589, P<0.05), Mi5 a™{H 4 .35 1EAH & (=0.700,
P<0.05).
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