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Effects of Different Levels of Onion Pulp Addition on the Quality of Naan
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Abstract: By measuring the texture characteristics of dough, sensory score, color and texture of naan, the effects of different levels of
onion pulp addition (0, 10%, 20%, 30%, 40% and 50%) on the quality of naan were studied. The flavors of naans with different onion pulp
contents were evaluated by an electronic nose. The results showed that different addition levels of onion pulp led to significant differences in the
texture characteristics of dough as well as sensory score, color and texture characteristics of naan. With the increase in the amount of added
onion pulp, the hardness of the naan dough decreased readily, whilst the viscosity, elasticity and resilience increased first then decreased; The
sensory score increased first then decreased; The brightness L* value, redness a* and yellowness b* of naan increase readily. When the addition
amount was greater than 30%, the increment of the color difference value was very small; the hardness, viscosity and chewiness of the core and
edge of naan first increased then decreased, and the elasticity also increased gradually. The overall quality of naan was improved when the
content of onion pulp was 30%. The results of electronic nose analysis facilitated the effective distinguishment of the flavors of 6 kinds of onion
pulp-added naan. The contribution rates for the first and second principal components of PCA were 97.40% and 2.04%, respectively, with the
total contribution rate being 99.44%. The contribution rates for the first and second principal components of LDA were 67.67% and 20.33%,
respectively, with the total contribution rate being 88%. The quality of naan can be improved by adding an approriate amount of onion pulp.
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Table 1 Basic formula of Nang

Jert Az

NEH 1000 g
B 18¢g
AL 30g
iz 25 5¢g
A h 24 ¢
K #EF

BRI E 0%, 10%. 20%. 30%. 40%. 50%
122 44 FAAR

A=A R .

AN BB @ B B — @ A 53 >R R
— B R IR B — A (B3R PP AL AL (TR AT kb o 1
M —s i 2 6L R e
123 T ELHRMERS

(D) VAR % KRR, Wif, YA, H
FTSNURATHR, . () Fokl: B/ hEimk, ik,
FIRbYE, BERE, FEAH, PEAZRAUKHERFREG. (3)
TR CHIEREIMN 30 Ci/KFEb. (4) T
HE: FRIRILAT KNk Bk, ARSI
NFIHHLR S5 . ARSNGB R A
Vi PEECRAKIMNBIRITE L, S m P
WA (5) BEk: FRPBIHRERERE, BHBTEE
T (28~30 'C), FR4E2 he FHREEERAR 2 4%
B . (6) TR B LGE, BUHHHES,
RS ERE O ENER. (1) FARR: RE£
W, HEH RPN S A §E. &
KOG . ERRMNPHRES] F, XPh#E R
AH, WAL (8) MEREHR: KL
AT AR b, JFa R, FBORmR A KB 30
min®", (9) JRFL: e P AL A T I ] i s B
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PER, AR5 TRl (Al DY R JE AR, mT DUAR s
TR A FTAREER . (10) B FIBAHEIEIR |
TSRS, BACSHENESTRT, EEOE, AR
IR e T B Sl ok, (11) REPEZRE: EfELL
UFIVBEER AR T R — R A . (12) MbE: Sk il
BURATTIANE 200 °C o SR B IBEER N HUgR
FEH] 10~15 min. (13) AHAEEE. BEHtEwEE, ¥
HETIEFEIERT 1h BT, BT 20 C~30 CAL
A B R AT L A o
1.2.4 320 dE BRI 70w

SR ECESEP R, 1B, AEFRRER
B, SR B % 4 em EAE 4 cm BRI .
FE S min J5, RPN 2 OGS TIE . MR
ZH: EARAN 36 mm MR AER Sk P36, MU E

1.0 mn/s, MIRTIEEE A 3.0 mmy/s, 53 : 3.0 mm/s,
NIAEA 75%, ERAERE: ik, filkJi: 10 g,
MAREEES: 30 mm, WHKEHE: 5s. F—FEMEHT=
WEERK, HRELRKIFEF =TT,
12.5 e ds ot
1251 {ERIEREITEE

SR ERISPI I, AN, Kis T
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AT E VP, SN0 H PP A 100 4. 45
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Table 2 Sensory evaluation standards of Nang

BB RAT AR A
tEE, BEHE, REMHR 16~20

e KEe, BEEN, wAEHMAR 11~15
FRERIG e, RERE, ANZEMILL 0~10
BARGYBE R IS S5 0 £ AR, BB R BupoRiE 1720

Rk PR BR L F K B JG W) BARAR, RFoR 13~16
BRI BR R A J 0 5 AR AR, B BURR N IR E 9~12

TF BN 9Bk, BEREA T AW RRAASE 0~8

BB, R@-Fa, B4, REGFH, LR 15~20

B& BN, KO, BEHEG, HLEW, AV 0508 9~14
B AHN, Rmi- P, BERYE, RATFH, HERAGHE  0-8

BAREY, THT, BAH 20~25

o R BEARE R, BAT, BABH 14~19
TaL, #5F, RHTE, HIEK 0~13

Frmil, AL, FHA % 11~15

LALREEM) Fsbtafl, AIURIE, HHRE 6~10
B tmik, AR, Rk 0~6

1252 MRMEFENE

SIRRMREPIITE, WO M Hsht s
ICISE o« BRI LT FTREA ) 2 IR SR HHTIE, Bk
fRbR N L a*fl b*E. LMERRIRERE, EikK
WS, a*{HRRNGRA M, EHBRNERLT, bMERR
W, BUEBORMIEEE, e AT TR IE.
RRARE S FATIE 3 I, BCFIIE.
1.2.5.3  {EATTRRRE I 2

S RARIE PR, R Eh . K i
PRI E 1 h, BOR/ANA 2 om MR HE (53 1%
ORI, XSRS A R, W mT i
3 fEIREA—EEIRR L, ] RO 1

), HE 3K, FATEAGEATIN . I
FhEE. sabEAIRHIEY: . TPA S50 R: FH
P/5 P AR ARk, MIFTEEZR: 2.0 mm/s, Ptk
5.0 m/s; MJEHEZE 5.0 mm/s; fiik fI: 10 g5 B4
bt 65%, PHIREZEES E][a]%: S5's, 2R [HIFA & 30 mm,
IRFIEE 10 mm/s.
12.6 HEAzRS O T RN T

TEMRRREN 3.5 g MHFESE T 15 mL T2, n
wWEE, 26 CTEE M 30 min G BT EM
TESH: IEPERTE] 120 85 JAZRHE] 5 55 TEFERTE 8
s; MIERTIE] 60 s, FHAMIAE 400 mL/min. FEAMEESL
SE 3R, BUFYIME. RI~R10 2 SR EA L RSk
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1.3 #AEA

KH SPSS 20.0 AR HA AR #1T Gt 04T,
Kol T IR UE IR 25 (X£SD) KE R, RH]
Origin 2019b #fFHATLE, HTFSHERH BT 5
E A7 544 AlphaSoft #EAT AL HT .

2 HZBRGSH

Gt BIRAEAE R ORE U R IR AT A L TR,
FE— R B T N MR AE 112 4o s IR F
= B AR

2.2 BRI mE X E B AR b R

R TR H AR B B AN SE LR U
PEBEAT S 8 S (R VAN 45 DU DA T LA
7281, S R o i THT AR (K S L2 5

HIZR 5 TR, BEE A BRSO N, T
R R S/ NS o B PR IR AN IR RGN, T Y
ROEL, SRR KR NS . (R
BRI 2 2 A I ARG, Bl RN

' Ste[2900Tr 2 T A B WA T FER A
21 KA EE Pu SEHIE T S EA T T SRR R 45 SR
HIZ 4 ATUAE Y, /NER AR U N R 2 2 ;
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R, FCR 2R E s %, TRk 23.1 BRI ExHEREIRHN R
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Table 3 Representative types of electronic nose sensors

%3 55 AR AAR KA AT R B AN
R1 WIC FAmE, KK ¥, 10mg/L
R2 W58 RASEAHE NO,, Img/L
R3 W3C FEBSRH BRE X, 19mgL
R4 W6S EV 2 ES H,, 100 mg/L
RS W5C AT IR T B R )%, 100 mg/L
R6 W1S xR R B CH,, 100 mg/L
R7 WIW 2t BRAH R BK H,S, 1mg/L
RS w2s BEE. BAERE CO, 100 mg/L
R9 W2W FAERG S AAEAA % H,S, 1mg/L
R10 W3S Keht ek CH;, 100 mg/L

R4 PNERTFBRIEFEIET 0

Table 4 Analysis of nutritional components of wheat flour and onion pulp (%)

i Ak iy BRI MR 2 WEAE
100 g N EH 11 1 75 0 0
100 g 2 H 1.1 0.2 8.1 0.9 0.5

R 5 FERNINEXH AR

Table 5 Effect of onion paste addition on dough texture characteristics

FERTAE Y AR FEE Btk =2h-0c
0 4572.92+13428°  -186.11£10.67° 0.410.06° 0.14+0.01%
10 433325+151.08°  -369.74+16.60° 0.45+0.13° 0.18+0.01¢
20 3301.95+176.57%  -485.12452.22°  0.55+0.04% 0.17+0.00°
30 2327.83£102.26°  -796.82+45.13*  0.67+0.08° 0.16:+0.02
40 1313.64+142.16°  -388.66+12.21° 0.53+0.03 0.13+0.02°
50 845.85+115.56° 212.61+13.95¢ 0.44+0.06° 0.10£0.01°

E: AR ERAFRRMEARERZE (p<0.05) .
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FLRCRHR 3 AN — JOR BRI R o VERSR TSI, A
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Fig.1 Effect of onion paste addition on sensory evaluation of

Nang
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B, PERAREOER, FEAFERARAE ., SRR
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B E, HPERARR o SPERIR NI 30% 0,
AL MCESRIAE, HEA RIFHREEAEE,
PERARIRIESE, IERELE, REVERREEE. 4
FEAR RN IR 30%)5, AP, HBHHIR

TkE, ST,
232 HERFmEAEEFOF R
Ry AR AR A Al ) — DN R )
HERT, PO ERAIE 57 6 AR E 4RI R
PO OR[N IR I R LB A 5 L3R 6.
R 6 FRRAMEXNEEIFAIFN
Table 6 Effect of onion pastes addition on color of Nang

* * *

BERBAE Y L a b
0 62.46+0.38"  10.20£0.02°  26.46+1.13°
10 64.86+0.70°  13.58+0.68°  29.37+0.45°
20 68.84+0.76°  13.68+0.03  31.79+0.20°
30 70.95+0.64°  14.09£0.69™  34.10:£0.94°
40 71.68+1.19%  14.76+0.41%  35.24+0.95%
50 72.89+0.20°  14.55+0.58¢  36.60+0.55°
2 RRNBFERTARRAEN L FNLEF
(p<0.05) .

AN T S R BRI, RS T 2
LRHBEAZAREEDY, e 6 M, BEE AN
OB, 158 LHE, a*fl b*—EIK, ERINEAT
30%0, ZEEIERIMREEAR DN LB SRSt A,
FERR A CPAR R T AR . XA Re A
KBRS 5 SR AU A KRR RN, s
B RAHR, NMZEREHE RS, Rk s
HSEGUE AR LR, AR 3 ERAS TR =i
gy, WURHARMRY, Luibane B i . Ptk 2%

A E, W

P\ =}
Here

MR IR 2, AR

R FERRMEXEFAARIFN

Table 7 Effect of onion paste addition on texture of Nang

B RSB AR NI 30% 545

FAI R /Y% s
Z: £ul Z: O 22l O
0 1299.61+64.95% 2757.08+133.1" -55.00+7.90° 24.7442.10F
10 1544.67+36.36° 2752.20£103.5" -31.46+5.644 21.16+1.45%
20 1431.26£116.1%  2457.58+182.68 -47 46+1.22° 2525+1.13
30 1297.53£97.27 2192.8+141.16 -67.92+0.62° -32.59+1.50°
40 959.35+21.17° 1154.6+£129.25° -27.95+0.80% -27.80+0.60%
50 604.95+48.71° 862.31+50.77° -20.100.56 -16.66+0.50°
AR ‘ TR
Z: 241 Z: O Hi : O
0 0.58+0.16" 0.7120.13" 1118.10£16.85%  1130.47+75.47*
10 0.510.09" 0.69+0.15" 1049.31£69.07°  1151.73+110.31*
20 0.66+0.02" 0.75+0.08"¢ 1138.82+43.84%  1235.55+29.22°
30 0.8120.08 0.85+0.15° 1224.92+80.22° 1468.11+38.61"
40 0.84+0.04° 0.814=0.23% 562.06+84.61° 945.45+97.67°
50 0.95+0.05° 0.820.04% 402.38+73.25"  488.575+83.36"

E: AR BFEETFRRMeE R 2 EHE 7 (p<0.05) .
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Fig.2 Electronic nose radar image of Nang flavor in onion paste

H & 2 FTRLE H, RV E R R T E
HLF SRS Re (HEES) | R7T (GREMIFD .
R8 (F¥3) . R9 CFEANEMMITD XF 6 Mtk
FER M B NAAAS 538 R 8w R2 (AN E
Y1) . R1. R3 GyEEI BURMERZ: R4 (FAL
Y . RS GEBEREEITERNIY)  RI0 (KEEERETS

200

TR U R AR
242 EmH5HH (PCA)

5.5}
0,
50t @30%
S
I 45t
Q 40 40%
o~ OF
3
35k
v 10% - g 0% .
3.0 -7 7 @ 30%
20%
2.5¢

14 16 18 20 22 24 26 28 30 32 34 36 38
ERWA1 (97.40%)
& 3 T EIRMEFZBIRIER PCA 534TE
Fig.3 PCA analyses of different amount of onion pulp Nang

F 5343 #1 (Principle Component Analysis, PCA)
SR FEAE ) )7 2B E SRR S KN I AT
HR4FE PCA 7 8] At e BV S WA it R ) 22 o AR T
ININEE IR PCA oM LT 3 AT, PCA 1Y
% 1S 2 B DTk 97.40%. 2.04%, S
TURAR I AIEF] 99.44%, JU-FHREL 1 IR aa%cE 14
G, FHACRRE a1 B B A B S AR
M PCA EFTLAE Y, AN 10%3E 2 AT 7NN
B9 A0%VE B S, TN 20%VE IR A
TSI 30% R IEE AL, BGeAE, inE
N 50%T BB BN, W INEN 10%7F
IR GRS N 40% T 2R % NN 20%1 2
FNBARTNING: 30%7F A I BERIRARML, XS54
158, VRINE 50%3E 28 B RIRAT 22 5% o
243 £AFA5H7 (LDA)

HE 3 AT, SR PCA SRR 4 Rt k) 7 2824
AR, DRIRIREAS SAZEEFE— S, MERAX 7).
EHE 4 P, KA LDA S0 SRR S X 3 RUR
B TR PCA Bk, JFORACHE — MMM A E
SR k. XK LDA B £ 2
SRR A U M TR
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Fig.4 LDA analysis of different amount of onion pulp Nang
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