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1 MRERZE
1.1 EFEXHMHR

TSGR R« N Ry CHrsm R I A BRA ), TR (BRI A RA T 5 INEZIRZEN )G
11100 B 5 S TIEGE L BT B 100 B, 5N MR R R S LR S R Sk s B L Y
iR EALER E Al
1.2 FENREEREF

AHFSE T ) = BANES 50 W B Hi 3% A E Brabender A A, IT£LAMHTAUE H By Perten/y
A), 101-1BU G XTI I F I R BRGNS T, XF-1655 (b & AR F T 4R € H & LA B
OE], FEEAOE A BTN R AR A RA R, TR H B A S AR A .
1.3 SFAE
1.3.1 TRAMEARSEI E

K& EMESIGB/T 5497— 198538 7 , MR Il & Sl S B GB/ T 5506—2008#E1 7, 2 L T i Ko 3
HIESGB/T 18868— 20243847 , WIALFFN 2 2 IRLS /T 6101—20028E4 7 , ¥y 4 S I GB/ T 14614—2019
HEET, BIPERES IGB /T 14615—2019317 .
1.3.2 HHEHRTE

VERIVE R — IR R B SE AL, BERER I 0 0.8% , BRI 1%, & IR R 10% , AR 48 i A
TRERIRIN . FERR R HE R WS E B F1o0 150 g AMA , HFERC & IE M DR EIE , JFEALHER, &
FEPERTHFAL0 min, BFH T KBE #1220 °C, #5Hil15~18 min.
1.3.3  MEEETE

PERE VPN ARE W25 SCHR[13], BB TN/ 1048 2 Bk N 2R Bl BER N LAk, v il o2 s
RIS min, HFTEETES, BUSHRPRIE A TEEE 8T . HR T AR EE 74T 53

F 1 IEFS AR
#8hR PR S
FFE | M 11~155)
UESIZe FIHRT , T B A a6~ 1043 15
A W 3R FE e o0~547
LE11~155
(35 Wl RO R aAEEE | A IR E 6~ 1053 15
Ha, TEAEREREATEO~T
AZRA | BB 15~204

AL Wk, JE RO~ 145} 20
B AN HEZ S R0~873
PR, LA, it REEF11~155)
PG YVEOT R, SPLEHS), BtD , R 6~104} 15

PIEARTR , SAURKS), it %, RIEFE0~55)
HEEE T . 5 F11~155)
B B A O (R | %25 T A6~ 1043 15
{5 . ARG N IHO~5%)
BRI L8~ 105

ARl He TR 5~ 74 10

TeBRMEIRRO~ 451
WLE T, B, NEA6~1057

EMEFRE , 27, HRO~55

MR 10

1.3.4 BAEmbr
K Excel X S A EHATE T3 HT | Prism 5.00847 225 W& 5047 |« Origin 20213 E 47 AH G HE 0 HT 5 2 4] .
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2 HER57H
2.1 ERE-ZRESHRMENEHSIERTM

HIZR2AT 0, A WS G- R S dS I A ARG I, R L A o e R R NS, A A
PR RIS WS AR B S R R IR FUE R TR, HIEHET | R A R AT Y
A WCEAMAERES , Wkt T/ PR EATE A, (AR & R TR b TEE | L IRpE A6
W SPAER SRR, SR AR RN, B BN S R . T A I S R S
TR B B R A TR

*® 2 EBRE-ZHESHRMEXNEH SIERNE

e /% FEE /% HEH/ % K5y | %% P IS / o
0 76.20+0.30a 9.27+0.02f 0.23£0.01f 32.80£0.12a
5 72.10£0.10b 10.2140.06e 0.38£0.01e 31.95+0.31a
10 67.40+0.10c 10.89+0.03d 0.48+0.01d 30.46+0.09b
15 63.40£0.30d 11.6940.13¢ 0.59+0.01c 28.671+0.43c
20 61.50£0.40e 12.484+0.02b 0.71+0.02b 27.53£0.32¢
25 59.9040.70f 13.224+0.04a 0.80+0.01a 26.03+0.35d

T« FFIAF TR A RS (P<0.05), T

2.2 [EEE-ZRESHIRMEXE DM REFERm

M3 A, Bl e B A RS S A I B, 1o AT A AR AN SRR B T g, TR U 1] | AR
R a] Koty ot b A K TRk A, A b 3 TR AT Jo P RE IR 1. 8 I ) 2 17 v AT 97 1 5 B8 AR o
PERERY B ZLENR . Ao I (B, LT AT RE R I [T LR HE , BAT B B 0 A R 4 A in TERE. H
T I IR, 5 T T AT 2 R sy, AR i o A 19 5 ) e e DR =201 g s P RE B ke 1 T AT B i A
HES R RO R, S A T AR ST PERE T A S SRR EBOR , SR i AR RE | 451
FESS . Bt T - A2 RS S R R I A0, 1 P A TEZ Bt 1) RS R IS TR - 82 4, RIS I 285 AT 12 240
i, AW , KRB RIEE | ASHATRE SR . DI SR U I —E R B R 1/ P A T
AR, IS5 T IR AT BEARES AL M TR I TR RE ™ A AN

* 3 ERE-ZHESWRNENEERMREFIERMm

B /% AR/ % HE U TE] /min TR I 1H] /min S91LEE /FU o TR FE R
0 60.80+0.20a 5.50£0.10a 10.50£0.20a 27.00+2.00a 96.00£3.00a
5 60.60£0.30a 4.701+0.10ae 6.30£0.20b 50.00£2.00b 75.00£3.00b
10 60.70£0.20a 4.70+0.20ae 5.101+0.10c 57.00£1.00bc 71.00£1.00c
15 60.90£0.10a 4.301+0.20be 4.40+0.20cd 62.00+£2.00cd 66.00+2.00d
20 61.00£0.20a 4.5040.30ce 3.80+£0.30de 68.00£3.00d 68.00£1.00d
25 61.20£0.20a 4.3040.20de 3.4010.20e 82.00£2.00e 62.00£2.00e

2.3 [EEE-ERESHIRMNE DR FEF R

HIRART R, BB T - 22 IR A 5 Ry s I R, T AT O A A S 2 . R R A BEL ] A S e
i3 DO 45 R P 2 PR PR RIS 5 55 ), 25 9% J WS - 22 JUR S5 Moy S T 14 1A AT e KA BEL T 3 A 8 T ) 1 4]
WA T63.3% , KBTI BN TAERE B35 T W Hrfhth 2k AR n] LU BE & A RIS, HEARTEIA/NT 50 cm? /Y
T AR R R 2E T U R 15% 0, R IRAVNT50 cm?, BRI W B2 IR S R ds e K
T, FET AT A 5 A SRS il SR 2208 SR SISO AT T — 2L
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* 4 BES-ZRESHHRMNE X AR
BoHs /%  PZEA /om® SO /BU  SERREE /mm BORRRELT/BU s R )
0 121.304£0.70a  415.00+£0.50a  149.50+1.70a  619.70+2.60a  2.68+0.02a  4.31+0.17a
5 85.0041.40b 346.50+6.20b  145.60+2.80a  441.90+2.30b  2.3840.02b  3.0340.19b
10 57.1040.30c 321.00+2.70c  122.90+2.20b  346.40+5.20c  2.624+0.11c  2.8240.13b
15 44.50+0.20d 307.00+3.60c  105.90+3.30c  308.90+4.30c  2.90+0.08a  2.9240.05b
20 31.0040.30e 204.00+3.70d  108.70+5.10c  204.50+3.50d  1.89+0.13d  1.89+0.15¢
25 24.4040.30f 212.504+4.20d  79.60-+4.80d 227.20+1.80d  2.6740.15¢  2.85+0.11b

2.4 [EET-EHESHRINENERMLIFEZNT

TTAS e o (0 BAC AR S TR0 i Vi R BIAR S0 et AR v | YRy SR SRRV P & A Wb B 0y, T
Ky RURLAESZ S S5 IBER , J3 T A B84, , JE A RETERRIIRIA 2 . TR ORIAAT o 2 v py & & L T
A2 S5 A LA B, BB / SCREVE R LU 55 PR R A 52 21, 2 Ak /N2 Ry I TV RE 5 ol it B 1) B AR bR 2 — 221,
WAL, VEBRPRIAL 5 IR AR AR P AEAR RS E IR 1 /INAE il i ) TV BAG ZR BT A SCR BRI 2T 5« %)
A 50 °CIRRE60 shF, LA12.5 °C/minfHlA 295 °CIFREFL38 55 LL12.5 °C/minf¥ i 250 *CIH-IR¥F150 s, 4=
FE2)13 min. HFRSAH, A ELE G- IRE S M ISR, ER R R EEREE AR WiRE . &
ARG | ITHE S (a4 52 T RS, WL 2 ETHEHE. Sushng: h20%m) , WLIREBRTF282.13 °C,
FTREZ P o T A AR Bl LU A G B AT R, —ZE 2 ik, Dby UKL 5], SO AL TRLRE e s o
TEIEE R AL A8 1l ). RS S I ASUS 1 DA TR GE A A RAV: BT S A Ao, Xt i T R
287 i o HAT — SE 50

* 5 EEZ-ZRESHHRMEXHEEMILFEENm
B FE /cp Filf#E /cp WAFEE /cp [B] FE /cp
0 3 020.00+1.10a 1 972.00+1.60a 948.00+6.10a 3 226.00+1.20a, 1 451.00+4.50a

5 2 433.50£7.50b 1 628.00+2.70b 805.50+3.40ae 2 837.50+3.50b 1 209.50+2.30bd
10 2 238.00+6.70bd 1 499.00+9.40bcd 739.00£7.30ae 2 684.50+1.40bc 1 185.50+5.60bc

Fiks/% WY /cp WE{EFRF ] /min AAEIRE /°C
6.04+0.24a  65.8040.45a
6.0040.07a  66.58+0.48ab

5.90£0.03a 67.05+0.05ab

15 2 090.5048.50bc 1 411.0042.70ce 679.50+£6.20be 2 523.00+£5.10c 1 112.00£2.40bc  5.87+£0.07a 67.90+0.01b
20 1 815.00+0.70c 1 257.00£4.10e 558.00£3.10c 2 204.00£5.30d  947.00£1.90e 5.90£0.03a 82.13£0.43c
25 2 034.50£7.90cd 1 379.00£1.50de 655.50+6.40de 2 424.50£6.50cd 1 045.50£4.90cde 5.904+0.10a  69.55+0.05d

2.5 [ERE-ZRESHRMEMNEREITMAIFME

HIZRO P, B T -2 MR A by s i p s, A A DU Febn g B TSR EE R 284k . o - Sb
WIEZS . N ERES A FINE IR (R 2 R ke s P | BERE SIRIETE S ETHE T REp@s. s
F-AZS A A SRR UIADC. M EEE/ N Ry, xS 2R 0, ORISR A R,
SRSy 5 (SR s i, (PE T RE IR , S2M AMILIESY . SR, B S SR A A3 , e
FRLIBETI S, A REVERESZ B, SN ARG NECE , Ik 7 E . DR S A ) RS £ LR 2 ]
AFMRAR S Tt e , SR ot 1R R 9 i AR AR 2

* 6 ERE-ZRESHRIMEXNBEREITMAIEM

Bcts/%  AMRIERS @ JAR PERZEHY i 2 FRME ML 5
0 14.304£0.32a 12.10+0.23a  14.404+0.32a 14.70+0.14a 11.10+0.34a 7.30+0.75a 9.501+0.25a 83.40%1.54ac
5 13.704£0.28a 13.4040.28bd 15.10£0.33ab 14.30+0.17ab 12.20£0.59ac 8.20£0.32ac 8.90£0.33ac 85.80+1.05ab
10 13.5040.19ac 14.1040.33bcd 16.70+0.91bde 13.60£0.43ab 13.30£0.40bcd 8.9040.41ac 8.1040.48ac 88.204+2.13bd
15 13.10£0.38ac 14.80£0.15ce 17.1040.27cd 12.8040.58bc 14.5040.23de 9.50+£0.27bc 8.10£0.26ac 89.90+0.77d
20 12.50£0.24bc 13.20+0.60ad 18.40£0.17ce 11.10£0.98cd 13.60+0.39be 8.60+0.52ac 7.401+0.52bc 84.80+2.61bc
25 11.90£0.42c¢ 12.30+0.34ae 18.70£0.44c 10.50£0.63d 12.40+0.35ab 7.10£0.49a 6.30£0.27b 79.20+1.81e
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WK IR, M -2 R B S I S 15 % 0T, RO E SRy , BRI LB, X i | i
FIFRBEPEAF R RSN, £8P0 DR, NI, FEEn A rh B IS W B2 RS SR ., A7 B
TFHRIVEFN EIF A E b 5
2.6 EMBEITMSZSHEXESN

HIEI R, TR R EIEN A8 AR, SNRIEAS | XK | TR A R FIREL P 5 B A8 A 2 [ AP RS 2
FRME (P<0.01), TS (75 | B EEAIBRIEMESF IR PR RARSCEAN 2. E— 2T R B, SNRIEAS | XU FINELRE
PSR RSB BEAOCNE (P<0.05), T | NEREEH | B S IRIETE AL A

SSERALIE =GP RES ey i 1IN es | ZoSN b S2ey sap i L RS E A Uil B2 NE A LS WA RS T3 (- 90 & S oA Uil W]
ZIA R B FIEAR (P<0.05) ; TR FARISHCRE B TR (P<0.05) . UL R4 T A1 E VAT B T
GRS UL . ALREEH AR EHASS: , (E AT REXS XU ™ A — eI . eoh, SRRIERS | KUK | IATREE R AT
NP S A R (R | IRAS L | TR IR(EL | BRe X B AN Bl THELZ 8] S B 35 IR ARG (P<0.05) , 1AL
IRk SO SRR B UG (P<0.05) , SRITEGER BOBIALHEREA F) THERY 25 R AT EURE, (E AT REXS KU A
—ER. ZE LA, BRI R, JCHORANTEAS L KR | N ERES A RIRELEE , 5 TR A BRI PR B S
B0 PPPERE R B AR E Z LA BB AN, , SR SE B AL FE AR R e Tl ot 5 ThT HL A FE A .

AL 098 1.00 1.00 -1.00 0.84 -0.84 -0.89 0.96 -0.87 -0.96 -0.96 -0.97 -0.94 -0.19 -0.73 -0.88 -0.88 -0.90 -0.91 -0.90 -0.81 0.58 -0.99 0.057 0.98 -0.98 0.53 0.046 -0.98 -0.31 1
aE |@ 098 0.9 0.98 -0.76 0.89 0.94 -0.96 0.91 0.99 0.94 0.95 0.97 0.16 0.79 0.93 0.94 0.94 0.95 0.93 0.90 -0.58 0.95 -0.24 -0.98 0.94 -0.68 -0.23 0.93 0.12
EOR |@® @ 1.00 099 0.83 -0.85 0.90 0.97 -0.88 -0.96 -0.96 -0.96 -0.95 -0.20 -0.75 -0.89 -0.89 -0.90 -0.92 -0.91 -0.81 0.58 -0.99 0.068 0.98 -0.98 0.54 0.056 -0.97 -0.29
vl X X ) 0.9 0.81 -0.86 -0.92 0.97 -0.89 -0.97 -0.97 -0.95 -0.96 -0.22 -0.77 -0.91 -0.91 0.92 0.93 -0.92 -0.82 0.59 -0.99 0.098 0.99 -0.97 0.56 0.089 -0.97 -0.26| 0.8
2 @ @ @ @ 088 0.82 0.86 -0.94 0.84 0.94 0.94 0.98 092 0.15 0.69 0.85 0.86 088 089 0.87 0.80 -0.56 0.98-0.039-0.98 0.98 -0.52-0.0310.97 032
Hk%E O S O @ 047 051 0.69 -0.48 -0.67 -0.75 -0.87 -0.62-0.030-0.32 -0.51 -0.52 -0.59 -0.61 -0.56 -0.50 0.46 -0.84 -0.34 0.80 -0.89 0.17 -0.32 -0.82 -0.61
il X X X XK 0.97 -0.92 0.99 0.92 0.80 0.81 0.91 0.054 0.78 0.91 0.92 0.86 0.87 0.89 0.86 -0.35 0.82 -0.49 -0.81 0.73 -0.76 -0.42 0.79 -0.12 0.6
keRF @O OGS o @ 096 099 097 0.89 0.83 0.98 021 0.88 0.97 0.98 093 094 095 0.89 -0.49 0.87 042 -0.90 0.81 -0.74 -0.38 0.86 -0.053
el F X X X XX X ) 0.95 0.97 -0.93 -0.93 -0.96 -0.16 -0.78 -0.91 -0.91 -0.89 -0.90 -0.91 -0.82 0.46 0.96 0.17 0.94 -0.91 0.56 0.12 -0.96 -0.22
okl K X XN X KK X X ) 095 0.84 0.83 0.94 0.096 0.52 0.95 0.94 0.88 0.89 0.90 0.88 -0.37 0.85 -0.45 -0.86 0.76 -0.73 -0.37 0.84-0.06 — 0.4
Pzt |@ . . . C XX ) ‘ . (€3] 0.94 0.91 099 020 0.85 0.96 0.97 0.95 0.96 0.95 0.92 -0.56 0.93 -0.31 -0.97 0.90 -0.71 -0.29 0.92 0.05
il X F X XXX X XX ) 0.86 0.96 045 0.85 0.92 0.92 0.94 0.95 0.95 0.74 -0.74 0.96-0.022-0.97 0.97 -0.50-0.059 0.93 0.28
i F X X X X XXX XX X 0.86-0.0610.57 0.78 0.79 0.79 0.81 0.77 0.82 -0.38 0.94-0.073-0.94 0.93 -0.51-0.020 0.96 0.32 — 0.2
ol K X F X XX XX XXX X 032 091 099 0.99 098 098 0.98 0.89 -0.64 0.91 -0.30 -0.96 0.89 -0.71 -0.31 0.90 0.031
S LB 0.61 0.37 036 0.43 0.43 0.46-0.031-0.83 0.23 0.20 -0.25 0.30-0.027.00100.14 0.08
grbianr OO @ @ @ (A XN XX KX X 0.95 0.94 0.94 0.94 0.95 0.74 -0.77 0.71 -0.39 -0.79 0.70 -0.71 -0.46 0.66 -0.18 — 0
it F X X X KX X X X X X X ) ‘ & 1.00 0.99 099 0.99 0.88 -0.67 0.85 -0.41 -0.91 0.82 -0.78 -0.44 0.81 -0.11
el K F F KN K X X XXX (X ] 099 099 098 0.89 -0.66 0.85 -0.42-0.91 0.82 -0.78 -0.44 0.82 -0.11
e F F XXX XXX ) (X X ) 1.00 0.99 0.86 -0.76 0.86 -0.33 -0.93 0.86 -0.75 -0.39 0.82-0.05 L 02
RAEE . . . . . [ ] . . . . . . [ ) . . . . . 0.99 0.85 -0.75 0.88 -0.31-0.94 0.88 -0.73 -0.36 0.84 -0.01
[a] FE . . . . . [ ) . . . . . . [ ) . . . . . . 0.81 -0.73 0.88 -0.29 -0.91 0.86 -0.69 -0.33 0.83-9.9F-
Pl F X X X KX K X X X XX X ) ODPO®B®®O® 040073059085 070 -088-0.57 075 -0.25
MR |0 @ © © @ [ J ) 00 00000000 -0.56-0.049 0.64 -0.66 0.38 0.15 -0.47-0.07
WA . . . ' . [ X X ] . E3 . ‘ . *® (X X XXxxxl 0.043-0.96 0.98 -0.430.063 0.98 0.40
i o 0 [ ) e 00 [ ) 0.12 0.11 0.85 0.96 0.047 0.91
1 |00 000000000000 - 0000000 0O oo vz
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S EE S A= i3 & £ x T
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U DR TGS 75 /N2 R 2 A B A F IR0 2 LA 3 2R 1 B 5 W K T2 . 4 A 5 o Ay B T4
Fhr= S S (EAMEE 1 (F2 TR 18 R IR 1175 ) RN 2t/ N2z v JEAT 1 A 7
P, SR TS o BRI 1R v 2 T .

T A T RO A R0 — B B T 52 Mt T 95 P 4 A e B ST B0 25 TS 2 R L B TR
S AR, P BRI R o D A B R IS O T e, TS 3 7, el L PR e b
TN T BRI 2 LS. ZERAIINR T | SRR 15 , R 2 R 250 el F , ZEW AL A
LA BT HOE R | X A0 0 B sRAes B e e R SR 1 R R B R 22

WILERE TR , WEEEE | S B 5 St 2 i -2 FU A Mo s 0 S e, 0 AT T
ST AR R 5 A TR 2 T ER 2T 4 . TS 7 2R M A A IR AR T 5K 4 R AR 2 A 25 A PR, T
ST SR TE BT N, SR MR o T T R 5 o g TS

R VRIS R R, S - R AR E 15% LA A O TR I R AT R FHAE R0 (6,7 | IXUBR SR E b , (R
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Effect of Chickpea and Wheat Germ Compound Powder Addition
on Dough Properties and Naan Quality

WANG Jiamin, YUE Li, ZULIPITYA Maimaiti, ZHANG Tingting, MAO Hongyan, YU Ming

(Crop Research Institute, Xinjiang Uygur Autonomous Region Academy of Agricultural Sciences,
Urumgqi Xinjiang 830091, China)

Abstract : The objective is to enhance the nutritional value and flavor of naan by incorporating various proportions
of chickpea-wheat germ composite flour into wheat flour, which is the primary ingredient of Xinjiang’s staple food
naan. A series of tests are carried out on the flours after the addition of different ratios of composite flour. These
tests include the determination of flour whiteness, ash, protein content, wet gluten content, as well as the analysis
of rheological properties, elongation and pasting characteristics of the doughs. Sensory evaluation and correlation
analysis are also carried out to determine the optimal ratio of the composite flour to be added. As the proportion
of chickpea-wheat germ composite flour increasing, the ash and protein levels of the flour increase, while flour
whiteness, wet gluten content, rheological properties of dough, elongation and pasting properties decrease. The
addition of 15% composite flour has a lesser effect on the physicochemical properties of dough and enhances the
flavor and nutritional value of naan. However, more than 15% destroys the gluten integrity of the wheat dough,
which in turn affects the quality and flavor of naan. The addition of chickpea-wheat germ composite flour to the
naan formula has been shown to improve quality, enhance a unique soy flavor, and enrich the product with dietary
fiber. This results in a more flavorful and nutritious product. It is recommended that the optimal addition ratio
be 15%.

Key words : chickpea; wheat germ; naan; rheological properties; processing quality
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