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Preparation and process optimization of hot-air drying instant wonton
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Abstract: Instant wonton was prepared from wheat flour by hot-air
drying on the basis of optimization by single factor on the dough reci-
pe. And the orthogonal method was used to investigate the influence
of monoglycerides, sucrose ester and composite phosphate on the re-
hydration rate, cooking lose rate and sensory evaluation. Meanwhile,
response surface method was applied to optimize the steamed time,
drying time and rehydration time in response to sensory evaluation.
The results showed that the optimal dough recipe of instant wonton
was: water of 42% , salt of 1%, wheat gluten of 9% ; The optimal
ratio of composite additives was: monoglycerides of 0.2% , sucrose
ester of 0.3% and composite phosphate of 0.1%. The optimum con-
dition of technology of instant wonton was as follows: steamed time
of 3 min, drying time of 48 min, rehydration time of 5 min. In this
optimized conditions can prepare hot-air drying instant wonton prod-

ucts with good taste and quality.
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1.2.1 JrfARM I T T2 m
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1.2.2  PRfEE s

(1) T « FRICT 6 T 4 1) D S et 48 T B 10 min, X
AR IR N FE 25 min(EEID . JHIE RPN 1 445 %
FESEZE 5 A, 45 R B A 3d Y TR .

(2) GLBA < 4 Ak BT Fg TR 4 R T R LT R B

(3) Z&Hil : FHZE VR B R 281 3 min, BUE BSR4,

(O TH B H I AR T F 70 °C iy sk KT 4%
AT
1.2.3 SEKIME MRS SCERCIL] s T AR T4 )5
7 omy (£0.01 g), BRRHAR I ALY 8 £ BT i 19 Bk K,

FHLRW 5 min, BB IEW TR MK S RE m.. ZK
A (DHE.
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1.2.4 ZREMKENE WA sCC12] B ™ FRIRT
PR JE B FEfomy B2 250 mL K H A K 6 min, 87 HH
50 mL /K WkBE 30 s, 3 [ P I I — I 5% A B Be AR, in #hok 4
% 150 mL Z247,105 °C T4 24 h, BRI m, . VR0 26 R
KRR @IHE.
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B IeHs 23 E N 35,42,48 g AK AN T4 A5 O e AR B I H A
K FEREAR L R VRN
(2) FETINE B E B 100 g /NERY .9 g ks,
42 g K AR BIE N 0.5.1.0,2.0 g £k T4 45 J5 (6 18 o, 1y
HA K H BB R R IR E N,
178

m

i 34 in
e

ﬁ
A

x1 FAEREEREITNRE

Sensory evaluation standard of instant wonton
W3 b v

INZEIRH D (8~10)  E 4, (5~T7) , HAh A IE
W (0~4)
FEW (8~10), — M (4~7) HLEE (0~3)
HFE(8~10) , — (5~ , IR (0~4)
Tt VLU A I 3 (8~ 10D, — e (5~17), G % LR
Tiff LI CO~4)

Table 1

i H Wi oy

g 10 7%

FM 10 43
e 1073

MHEPE 10 4

TR 154 M IEN (12 ~15), — ik (8~ 11), H & HLHKE
PP 5

(4~7)
T (12~15) , B i sl A i (8~ 11) , AR 4k ki AR
—_— 154 i& A Al e Tl AR K B AR
B CO~T7)
P 20 4y HF(15~20) . (8~14) , 2% (0~T7)

TR T 7 R (8~ 10D, FE AR TC S5 Wk HL T B3 75 7 IR

sIktE 104
FOR & BIR(5~T) A SR 0~4)

(3) e a2 i A o < B 100 g /NE R, 1 g AR
42 g K Ar HIVRIN 6,9,12 g 4 i w in 45 D7 AR A, I
FKI BB KL LBE TN,
1.3.2 E&wmiee ks ot e, mE bR
NI 5 52T FL AL ) B S W TR R AR 1% 5 14 THT 57 I £6% 45 4y L 1
SER TR 7 6 S P R 6 R T TR A A R KRB ) R o AR Y
SR A R AR IR AR IR Lo (3D IERE
Wil 3 P # 3 K FIE38 86 (3 2>, DI & & 3 msl . 5 H
B IREBE TR A A A R AR Y e AR T L .
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Table 2 Factor codes and levels of the orthogonal test on
additive content %
K3 A B R B R R CE G WML
1 0.1 0.1 0.1
2 0.2 0.2 0.3
3 0.3 0.3 0.5

1.3.3 HERWE & T ZS 8l R Box
Behnken w020 G BT IR 21 L K T 30 45 581 L LA 7 (B AR A Y
SRR IO Ay ) O AL YD 3 B 9 2 7 I i) R XL T R 1]
SR AR 2 520 J5 (VR D £ b OB BB Y 3 NI
Bt 3 R 3 K w2 A ik L HGnm B T BT R R S5 K
W 3.
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Table 3 Factors and levels in response surface design

min
K A ZEHIES ] B AR E C & KA i
—1 1 30 3
0 3 45 5
1 5 60 7
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Th] A E 5 130 250 SR 1T SPSS 22,0 G838 41 1B) 5%
BRI R 7 22 3 AT IR AT BOHE Ab B, DT 2 800+ A o 2 R 5 i)
N THT % T2 35 B4R 5% ] Design-Expert 8.0.6 #4740,
2 RS0
2.1 FAEMKE X T E R &SRR

iy 7 4 Al K B Gk 48 Y0 I L AR A Y 1 iR A L R I
BT BRI G 5 5 T, R AT e 2
KOyt 22 3 K 43 id TR A H T BB T 5 WK 35 %
PSRBT P 25 H A T 2 R 2 AR O, G D R K i b T B2
Femi T2 R A BB R R ik 42 26 I A B T A 7R
R R LRI RAT
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Table 4 Water addition on the quality of instant wonton (n=3)

ok /% RN BEBRE/ . EEIEN
35 2.3240.08*  5.704+0.87*  72.30+1.50
42 2.4040.12*  4.474+0.83>  85.30-+1.50°
48 2.3540.10°  6.794+1.19*  86.70-0.60°

T JH Duncan 3 (SPSS 22.0 344 $1) i 47 2 T L85 [ 51 25408 (1)
1) 26 55 5.3 05 LA AS [W] 52 681 R (P<<0.05)

2.2 REBEHRMENFERERRPZM

HIZ 5 TR A 100 9 B A AT T8 R IR A K
HAEZEBBR AR MEE BRI B I AL, R A
REE B3R AR B HAT WK 2 1 S RE - HA A T 48 v 1T A5 19 45
FREN . a2 s A VR HROR
2.3 B UK N E T 7768 R I q R 8

PRI AE DR RE , 6 P I 8, B TP R A s 2 )
AR 6 20 I . 5 Al T S5 ) 2% 45 4 AR AN A LS BOH =05 T
AT 45 L2 B PR OV AR O BN R B3
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Table 5 Salt addition on the quality of instant wonton (n=3)

TR/ % ZKH EEBRE/ N BE I
0.5 2.0940.08¢ 6.52+0.51* 74.3041.50"
1.0 2.50£0.06% 4.0440.27" 79.30+0.60°
2.0 2.26+0.09" 4.484-0.39° 76.7041.50"

T F Duncan 7% (SPSS 22.0 #4430 #E47 2 T LA [R5 B4k 7]
1) 25 5 5. 35 b5 LA A [] 52 81 R (P<<0.05)

x6 /MM BMEXFERNERRBIN
Table 6 Wheat gluten addition on the quality of instant

wonton (n=3)

whcwEniE/ % BRI RABKR/Y EEIFN
6 2.314+0.11°  6.5940.75*  74.70+1.50°
9 2.364-0.10°  4.4941.07"  85.3341.50°
12 2.474£0.08*  4.76+1.23"  80.70+0.58"

T Jfl Duncan % (SPSS 22.0 #{44b #) #4172 5 42 [F 51 5030 (1)
1 25 5 0 3 bR DA [R) 2 B 220K (P<C0.05)

2.4 EERMABREANABER

B3R 7 AT 3 A PR3 X (58 Rl o B TR 11 R BT
B ASCEB. AR RMWEMRAEH A B Cy LR ZA A 7EIR
B R AL B CHIHRM k5 kM 22AR/N(0.29) , B
Hi5 g b A, By Co AL J5 (58 1 Bl i 5% a4 5 . IR
FRA A AB G HEAT I IESC 0 15 8] . K 1b 2.317 9,28 &
PARE 5.51% JEE M 91.7 45, 5 A B, C LT — 3. |
TS 2 BEFE i BE S 8L e T AL B, Cy 2R L B B H TS L TEAE S L 42
BRI IMER K HN:0.2%,0.3%,0.1% ., MHEMLT. B
WA K MR R AT ZOK A B 2.312 1,28 F Bk %{X5.53%
VORI o ELW S TR Dl R 00 ) S RO
AR RE A B EGE 1 92.2,

X7 AMFAEESRBER'

Table 7 Orthogonal results ofadditive content
RBE A B SOk ZABFBE OREIW M5
(F) (/% MG )
1 1 1 1 2.073 1 5.76 78.2  116.29
2 1 2 2 2.145 9 6.46 74.4  111.34
3 1 3 3 2.127 7 5.14 89.6 130.33
4 2 1 2 2.190 1 5.75 85.2  124.49
) 2 2 3 2.275 2 5.99 85.4  124.85
6 2 3 1 2.312 1 5.53 92.2 133.40
7 3 1 3 2.085 9 5.57 81.0 119.81
8 3 2 1 2.214 0 5.85 85.2  124.43
9 3 3 2 2.209 7 6.03 78.8 117.48

ki 119.320 120.197 124.707
k2 127.580 120.207 117.770
k3 120.573 127.070 124.997
R 8.260 6.873  7.227

t Y=FX10+1+Z+G.

2.5 WO R R I8 5 AT
2.5.1 EIHGRM A RIER 3 B BT, TR
IR 45 R L% 8, JF AL ] Design-Expert 8.0.6 %4 X i
B B AR AT 23 M7+ 45 2 O 6 AR Dl R R VA 4540 15 2 A TR
BB B 0] LA B S K B ) 3 4 R 2R 0 [ U O R

Y=89.56—1.19A +1.31B —1.02C — 0.50AB — 0.37AC +
0.53BC—12.03A% —2.93B* —6.90C*, 3
2.5.2 JrFEAHT XTENE 7 BB AT O 20T AR L
9, M9 WAL BT P <C0.000 1, 15 B 32 [ VA 455 Y A%
B, HERIHI P=0.641 0>>0.05, 7 i 2, 36 B 2 4 4 3%
Pl BLAh BRI kI A® (B CR ik S B B K E L AL
B3k 3 5K T AR TRAS i 2 DR 0t 25 A4 R 35 00 i) 7 A 14 5%
M AALAE LM R . EAHOC R B R? =0.986 2, L 1]
AR I RS IE R B Ry = 0.968 0, U B 2 15 2 R %
it B 96.8 Y0 7 (R AR M E PR AR MK B TEM IR B8 1 5 T
T 22 18] A g P L B o PRI PR 2 A8 8 Of 00 22 43 A
J5 (AR I T PR A S PRIE L. 34 B3R 9 7 AT AT A
AT L3 A R #E Xy TR bl R o R R $OR T R
[i) > 7 il B5F ) > 52 7K i
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Table 8 Result of response surface method analysis

s A B C BHE WS (YY)
1 —1 0 —1 72.1
2 1 0 1 68.4
3 —1 —1 0 74.7
4 0 —1 —1 79.6
5 0 0 0 89.2
6 0 1 1 80.9
7 —1 1 0 78.2
8 0 0 0 88.7
9 —1 0 1 70.2

10 0 0 0 90.4
11 0 -1 1 77.1
12 0 0 0 87.8
13 0 0 0 91.7
14 0 1 -1 81.3
15 1 1 0 73.5
16 1 0 —1 71.8
17 1 —1 0 72.0

®9 ZREPABRAESTE
Table 9  Analysis of variance for the quadratic

regressive equation

R CFIM AmE ¥ FE P fH W

iR 952,56 9 105.84  54.82 <C0.000 1  x x

A 11.28 1 11.28  5.84  0.046 3 *

B 13.78 1 13.78  7.14  0.0319 *

C 8.40 1 8.40  4.35  0.0754

AB 1.00 1 .00 0.52  0.4950

AC 0.56 1 0.56  0.29  0.606 1

BC .10 1 1,10 0.57 04745

A? 609.35 1 609.35 315.62 <C0.000 1  * x

B? 36.15 1 36.15  18.72  0.0035 % x

C? 200.75 1 200.75 103.98 <C0.000 1  » =

% 1351 7 193

AU 4.26 3 142 0.61  0.6410 AR
gl 2% 9.25 4 2.31

BE 966.08 16

Toox AR 0.05 K L, » % KR 0.01 kP ERF,

2.5.3 WA AHT 3D wa 1 WL 1~3, B 1~3
AL, 24 [ Heo— A R OR A I R T 4 7 3K 560 ) 1
T — R 2 T e ot 0 o A5 T B — 2 R B S S 32 2 B
BT AT BB AT G B 30 M T 25 43 i 46

P 1 TR PR AL 43 BT FT A5, 22 25 1 B ) 2,89 min, #UR T
PRI ] 48.33 min, & /K I [] 4.87 min B, J7 {8148 4 9 S8R 3T
Sy AT LAGK B 89.77 43, 25 JE B S bR Al 45 AE T L Xk 30 VR 3 2
& IE BRI ZE i B 8] 3 min , $4 R T 1 B 4] 48 min, 5 7K B [i]
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Figure 1 Response surface plot showing the interactive
effects of steamed time and dried time on
sensory evaluation of instant wonton
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Response surface plot showing the interactive

Figure 2
effects of steamed time and rehydration time on

sensory evaluation of instant wonton
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Figure 3 Response surface plot showing the interactive
effects of dried time and rehydration time on

sensory evaluation of instant wonton
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