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Study on the Effect of Compound Improver on the Quality of Onion
Paste Nang

*
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(1.College of Food Science and Pharmacy, Xinjiang Agricultural University, Urumqi 830052, China;
2 Xinjiang Key Laboratory of Postharvest Science and Technology of Fruit, Urumgi 830052, China)

Abstract: Taking onion paste Nang as the research object, effects of glycerol monasteries, soybean phospholipid, a-amylase
and glycerol on sensory score and hardness were studied. Taking hardness as the response value, the best combination of
compound modifiers was given in the response surface analysis. The results showed that opposed to the control group, a
single modifier could improve the sensory and hardness of onion paste Nang and delay the aging rate of Nang. The primary
and secondary order of the influence of the additional amount of each factor on the hardness of onion paste Nang was as
follows: a-amylase>monoglyceride>glycerol>soybean phospholipid. The best combination of the four modifiers was 0.45%
monoglyceride, 0.62% soybean phospholipid, 0.06% a-amylase and 2.03% glycerol, and the sensory score was 90.92
points, hardness was 1190.72 g. Through the validation test, the hardness of onion paste Nang added according to this
combination was 1142.29 g and the sensory score was 91.28 points. Compared with the control group, the sensory score
increased by 10.66 points and the hardness decreased by 621.61 g. Compared with the single modifier, the compound
modifier has certain advantages in sensory score, hardness and delaying the aging rate. It can significantly improve the
quality of onion paste Nang and is of great significance to prolong the shelf life of onion paste Nang.
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By NER B 4iECE BERE MR HADK K
VAR 1000 18 30 5 24 270 300

Table 1

(& SIS REEUREN/TY - PWLY SRS A S eI FHE (R
— R J& — T H 435 >3 501R Bl — B R IR B — g 7Y
(HEER ) - ENFES (FTHRET ) > AT 2 —HlE % )
Ffe

PRAVEE A a VEUIR I 25 W re 2 D5 Bz, k4, V)
Fo, FTHRALTIR, & . bJEURE: MEFFREL/NZZ mi
. BER . b R AR . PEAK . R FIER R
Fl o cIffbmER:: KRR In A 30 C iE/K PGk,
d. T AT 3% FEEEASHC IO /N 220y . B . i,
W RANEES I AFEHL S8R . SR ER kL
PR RV VR . A PR K I A B AN EAL, I
WPl 2w AR A 1k . e R & - FF 1 E AR S IS
B, M HO R ZE IR (28~30 °C), #54% 2 h, fRHIA
Z JFUAFR 2 AEITHCH o £ P 4% PR A L,
BOBHER, mA S #EI R A R ENERE ., g 5%
[R]: J2 52 Z2 R PEFRIAL, HEH A WA= iU 3150
Poifs . EREDCH . BT HERITRS), XAzl
SRENE, BASIA . h A R R 4 A4 i A
RIAIE AR [, IF 35 PR 6, B0 AL & %30 min.
LAY, S T TR 22 T T i LB DRAR, SR 5
FHal Al pu R R A TEAR, AT LARYE TS SRASAS[RITE
WRAFER . j.ERAESL: FIEREHEEER AT 5104,
BACSCHAE ANRYTHT, B6E . KRR ZR: CRAEST
PR R A A — 2 PR LEUE. Sl i
RITHANEE 200 °C. 2RJ5 BB I TEER A RIS
il 10~15 min. m. @ EIFILEE: HEHLESTEE G ITE
FIEHZERT 1 h BT, IBELAT 20~30 C ALAHT
B AT pl st o
122 MEMBREITE SRITBISED Jrik, i6G
Wl BEHUE I = IR ECE 1 h FUEHTRE AP
o NFVPE 2R VRSZIOAE S BENLYR S, B 10 44 (20~
28 %, i B A= 5 44, Lok 5 &) SRR EIE
M Tlb 22 A V43N, AR L UK, TE 2. H
& LHEGE A 5 DT TEVE T, 2105 TP
S EHIA 100 43 KRS a5 I BCEME, 113
JERE PR BB LS IR . R PR IE UL 2,
1.2.3 VFRARBETANE  SBARESEPY 7
2, TR Bl . KTl Ar = IR ED 1 h, BN
SR 2 em BYEET (5338 VR, X SRR E
X, Wk ve Tra] 3 A5 R RR i, rhalsny
TR ), R 3 R, FBTAASGE T, I
RERE st NERPERINEIEM: . TPA SEOM R A%
SR R P/5 SPRAE RS, MIRT#EE3E2.0 mmy/s, Pl
W 5.0 m/s, MFEHEZF 5.0 mm/s, itk S 10 g, JE4E
tb 65%, PRI B4t alE]f% 5 s, IR [EHEES 30 mm, 1R
A3 10 mm/s.



- 300 - B Tl B4 20224 2 A
*2 HURETVE AR
Table 2 Sensory evaluation standards of Nang
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Table 3  Factors and levels of response surface test
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Table 4 Effect of monoglyceride addition on texture properties of Nang edge of onion pulp

HH BRI (%) R (g) #it: (mm) R AELAEPE (m))
0 1768.89+28.45° 1.26+0.59° 0.48+0.02° 1104.01+£69.99¢
0.3 1570.07+55.73¢ 0.88+0.04 0.53+0.01° 903.81+65.68°
0.4 1396.28+77.97° 0.83+0.01% 0.58+0.01° 767.32+34.73°
0.5 1182.99+77.14° 0.80+0.00* 0.67+0.05¢ 638.57+22.74*
0.6 1069.27+62.37° 0.76+0.01* 0.57+0.01% 589.33+62.55"
0.7 1005.31+39.50° 0.74+0.00" 0.54+0.01% 618.77+71.78"

TR FRER R 3 A BB ] 24 22 52 (P<0.05)5 #5~3R 1R
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Table 5 Effect of monoglyceride addition on textural properties of Nang core of onion paste

B ERAS I (%) iR (g) i (mm) MR MELAEP4: (m)
0 1929.22+71.82° 1.01£0.20° 0.52+0.02° 1058.75+61.22¢
0.3 1644.00+130.42¢ 0.89+0.02* 0.58+0.01° 962.96+1471°
0.4 1443.11+44.16° 0.86+0.01°° 0.62+0.01° 846.1£128.51°
0.5 1199.79+63.13° 0.83+0.01° 0.67+0.02¢ 714.15+35.48°
0.6 1070.49+48.12° 0.80+0.01° 0.61£0.03" 691.88+18.93*
0.7 903.17+86.80° 0.76+0.03° 0.58+0.01° 707.92+79.90°
8r d 0.5% Jii, R EREASTE i 35 4 (P>0.05) .
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Fig.1 Effect of monoglyceride addition on sensory of onion
paste Nang
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Table 6 Effect of soybean lecithin addition on texture properties of Nang edge of onion paste

KBRS (%) R (g) ¢ (mm) IR NELAEPE (m))
0 1780.44+43.02¢ 1.01£0.04° 0.52:+0.02° 478.07+17.97*
0.3 1666.09+26.79¢ 0.90+0.02¢ 0.56+0.01° 530.17+27.17°
0.4 1469.89+6235° 0.85+0.01% 0.58+0.01¢ 582.29+14.45°
0.5 1326.54+43.21° 0.77+0.01° 0.54+0.01° 471.39+10.16
0.6 1127.42491.94° 0.83+0.01° 0.61£0.01° 571.43+12.15°
0.7 1206.99+109.72° 0.88+0.01° 0.57+0.01° 500.69+8.63"

T REBERUS P2 AL O R A5 )

Table 7 Effect of soybean lecithin addition on texture properties of Nang core of onion paste

KW It (%) R (g) FPE(mm) MR NEL I (m)
0 1974.16+43.93¢ 1.02+0.20° 0.49+0.01° 590.67+65.96"
0.3 1757.96+11.11¢ 0.88+0.02" 0.54+0.01° 714.89+15.19"
0.4 1646.51+81.50¢ 0.84+0.01° 0.62+0.01¢ 773.75427.22°
0.5 1405.20+£70.30° 0.79+0.01* 0.58+0.01° 653.94+14.50
0.6 1213.18+25.64° 0.85+0.01* 0.63£0.01¢ 744.38+10.95°
0.7 1303.39+53.50° 0.89+0.00™ 0.57+0.01° 608.4+765.09°
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Fig.2 Effect of soybean lecithin addition on sensory of onion
pulp Nang
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Fig.3 Effect of a-amylase addition on sensory quality of onion
paste Nang
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Table 8 Effect of a-amylase addition on texture characteristics of Nang edge of onion paste

a-VERY BRI (%) iz (g) itk (mm) N RELIEE (m))
0 1470.49+35.76¢ 0.76+0.01° 0.47+0.01° 625.88+49.54°
0.04 1346.80+42.23° 0.72+0.02° 0.50+0.01° 535.25+25.21°
0.05 1196.18+42.56" 0.82+0.01° 0.53+0.01° 478.86+15.96"
0.06 1025.73+76.53" 0.87+0.00° 0.58+0.01¢ 517.17£14.15
0.07 1234.03+31.40° 0.8120.01° 0.61+0.02° 502.18+£59.91°
0.08 1331.85+30.42° 0.75+0.05® 0.54+0.01° 482.14+26.65°

O a-TERYBER N XSV 2R O B R (52 ]
Table 9 Effect of a-amylase addition on texture characteristics of Nang core of onion paste

a-VEM BRI (%) R (g) it (mm) AR NELAEE (m))
0 1672.49+52.14° 0.80+0.03° 0.54+0.01* 775.57+80.51°
0.04 1519.08+24.89° 0.76+0.01* 0.56£0.04* 516.19+13.78"
0.05 1391.82+52.80° 0.85+0.01° 0.63+0.02° 558.21+26.37
0.06 1267.42+37.32* 0.90+0.02¢ 0.67+0.01° 673.61£58.61°
0.07 1379.72+47.18" 0.85+0.01° 0.63+0.01* 583.25+41.06®
0.08 1443.83+30.09° 0.82+0.02% 0.58+0.01° 520.27+69.01°
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Table 10 Effect of glycerol addition on texture characteristics of Nang edge of onion paste

AN (%) iRz (g) it (mm) PR NELAEPE (m))

0 1572.45+58.05° 0.97+0.08° 0.63+0.02° 1156.76+64.28°
0.5 1384.52+52.63¢ 0.80:£0.02° 0.55+0.01° 972.34+33.29°
1.0 1212.75+75.21° 0.84+0.01° 0.58+0.01° 866.59+39.47°
1.5 1015.42+72.83° 0.85+0.01* 0.62+0.01° 779.97+17.34%
2.0 940.0916.05° 0.91+0.01° 0.67+0.01¢ 858.96:+57.44°
25 1142.62+42.30° 0.86+0.01 0.62+0.02° 706.57+72.58"

FE UL TR I XA 2 R O SR R s )

Table 11  Effect of glycerol addition on texture characteristics of Nang core of onion paste

Hymas = (%) T (g) #HE (mm) R NELIE: (m))
0 1752.10+27.03¢ 1.00+0.11° 0.68+0.01¢ 1099.18+85.98¢
0.5 1470.58+72.40° 0.84:+0.01* 0.56£0.01° 972.19+55.72°
1.0 1315.57+71.31¢ 0.87+0.01® 0.58+0.01° 861.59+52.31°
1.5 1207.90+58.53° 0.88+0.01% 0.62+0.01° 723.25427.03°
2.0 1082.24+62.74* 0.94+0.02" 0.67+0.01¢ 828.19+81.17°
2.5 1239.59+53.13° 0.87+0.01% 0.62+0.01° 706.04+16.72°
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Fig.4 Effect of glycerol addition on the sensory quality of
onion paste Nang
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Table 12 Design and results of response surface test
s A B C D REV I W (g) etk (mm) PR MEL g4 (m)

1 1 -1 0 0 83.29 1286.87 0.85 0.59 779.63
2 0 0 0 0 91.23 1191.11 1.18 0.68 529.63
3 -1 0 1 0 86.13 1246.47 0.94 0.52 749.63
4 0 1 1 0 84.49 1267.47 0.88 0.56 713.12
5 0 -1 0 -1 80.73 1318.51 0.65 0.71 689.92
6 0 -1 1 0 80.43 1324.67 0.74 0.71 902.79
7 -1 0 -1 0 78.33 1368.27 0.67 0.76 976.99
8 0 -1 0 1 81.79 1317.87 0.69 0.7 672.14
9 0 0 0 0 90.49 1198.87 1.14 0.48 546.08
10 -1 0 0 1 84.93 1254.87 0.92 0.54 683.66
11 0 0 0 0 90.19 1204.47 1.09 0.48 575.83
12 1 1 0 0 82.23 1301.07 0.8 0.64 1019.13
13 -1 1 0 0 87.33 1242.27 0.97 0.51 632.55
14 -1 -1 0 0 84.33 1271.67 0.86 0.57 738.31
15 0 0 -1 -1 75.23 1444.11 0.55 0.81 1071.94
16 0 0 -1 75.39 1432.51 0.61 0.8 1054.7
17 1 0 -1 0 75.63 1422.87 0.63 0.79 1035.79
18 -1 0 0 -1 83.73 1275.87 0.91 0.59 849.98
19 0 -1 -1 0 77.73 1408.31 0.66 0.77 998.45
20 0 0 0 0 89.73 1233.87 1.08 0.51 608.1

21 0 0 1 -1 78.63 1351.47 0.88 0.73 855.46
22 1 0 0 -1 80.13 1326.27 0.62 0.71 830.23
23 0 1 0 -1 79.23 1327.51 0.71 0.72 942.86
24 1 0 1 0 82.53 1290.71 0.71 0.62 801.02
25 0 1 0 1 82.99 1290.71 0.84 0.59 794.72
26 0 0 1 1 81.93 1311.71 0.83 0.67 835.34
27 0 1 -1 0 75.69 1411.87 0.74 0.77 1011.78
28 0 0 0 0 89.89 1205.31 0.9 0.5 598.16
29 1 0 0 1 81.79 1312.67 0.71 0.68 859.26

3 EVE AT R ] A SC R L

Table 13 Correlation coefficient between sensory score and

14 WA LT (] I Ty 22 S H R (REJE )

Table 14  Analysis of variance of response surface regression

texture characteristics model (Hardness)
TERR RETESY fifi 7 Wik NERYE I FERE FHM Al ¥y Fif P BEME
B 1.000 R 141E+05 14 10065.2 7126 <0.0001  **
T ~0976" 1.000 A 6581.96 1 6581.96 46.6  <0.0001 **
sk 0895  —0.859" 1,000 B 630.75 1 630.75 447 0.053
" " " C  40303.07 1 40303.07 28533 <0.0001 **
NZ -0.886 0.896 -0.784 1.000
" . . . . D 1268.96 1 1268.96 898  0.0096  **
I -0.911 0.902 ~0.786 0.786 1.000 AB 47524 | 47524 336 0.0880
i # RN 2E AR (P<0.01) AC 26.83 1 26.83 0.19 0.6696
AD 13.69 1 13.69 0.097  0.7601
s 2 R TR ARSI T LA I W 4% 2H K] 22 Ta] 32 5 3% BC  922.94 1 922.94 653  0.0228  *
R EIERES RS & 5 BT, 4% = A2 T AR FAXEE BD 326.89 1 326.89 2.31 0.1505
A B A 37 T T Sy - 5 . CcD 198.25 1 198.25 1.4 0.2559
1y -, A 4y — A
AR RN S AR R, e » A A* 295586 1 205586 2093 0.0004  **
I T £R 35 B, U EH B 45 R R BUE i), £5 K12 B’ 1169527 1 11695.27 828  <0.0001 **
V2R M R R S al NS e A, H A R B C 7345672 1 7345672 52004 <0.0001 **
. o oy 3 02y N =t ?
JINEFEEIRES S . R SIS RS a-3E RSN j;% 29006.69 1 29006.69 20535 <0.0001  **
N . . .. . %% 197753 14 141.25
Ay N T B B, Ui BH R SRS SIS a-TE My T HS o
LA Y FIEET B . T AB. BD. CD. AC. AD JAUT 928.06 10 92.81 035 09168
HRHYEC AR o » BN D AL A% 104947 4 26237

A& HAE FH 45 1 28 B 1A BUE i SRR BE 8/, L HOZ:
AC Fl AD 22 H A FH 45w LR E A S P00 2 A AR 5
T, Wi asein FIRDE, U2 BAEHAI W, X5
2= 14 TR —2 .

AR N T 34T, AT A A T A R R 9 A2
PAHEEANINE 0.45% . KEBEIREINE 0.62%. a-IE

BT 143E+05 28
R*=0.9862 R?,4=0.9723 C.V.%=0.91

R SR (P<0.01), *FR 257 8% (P<0.05).

MBS INE: 0.06% ., HHESIIE 2.03%, BLATyEZ,
PERRCE TSR 90.92 43, B4 1190.72 g,
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Fig.5 Response surface and contour map of the influence of the interaction of various factors on the hardness of onion paste Nang
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Table 15 Quality index of onion paste Nang before and after

optimization
T ) (d) B BEE P T (g)
o AL ASVEMD  80.62+0.19  1763.90+68.2
RALSSPERASBIEN 91.28+0.35  1142.29+87.53
. AL A 72.03£039  8201.52+169.3
AR AN 85524021 3613.94+52.67

EGIRUN AT R ol S N I =AM g S S| PE S BT L
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B 1142.29 g, SHUNE T, 5% RLAHLEE, BVE
PPN T 10.66 41, BEREEYS/NT 621.61 g FH M
INATTRER Y RAA -1 A SRR TR E s R R0 I E T 8¢ -3
TE 4 °C, 6 d JEBOAINIZ Bt ehe R 77 R 280 20 1 B B BF
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