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Preparation of Powdered Fat and Its Impact on the Physicochemical
Properties of Dumpling Wrapper

CHEN Minghui, SHI Linfan, REN Zhongyang, WENG Wuyin"

(College of Ocean Food and Biological Engineering, Jimei University, Xiamen 361021, China)

Abstract: In this study, lard, whey protein, sucrose fatty acid ester, and glucose syrup were employed as raw materials to
optimize the preparation of powdered fat through orthogonal experimental design, with encapsulation efficiency as the
evaluation index. The effect of powdered fat on the physicochemical properties of dumpling wrappers were systematically
investigated. The results demonstrated that the powdered fat prepared under optimized conditions exhibited an embedding
rate of 85.36% with uniform particle distribution. The incorporation of powdered fat gradually reduced the hardness and
tensile strength of the dumpling wrappers, while the tensile distance reached a maximum value of 135.51 mm at a 4%
addition level. According to the rheological study, the dumpling wrappers' energy storage modulus and loss modulus
peaked at 4% powdered fat (87314 Pa and 46281 Pa, respectively). The incorporation of powdered fat initially reduced
moisture mobility in dumpling wrappers, followed by a subsequent increase. Scanning electron microscopy (SEM) revealed
that at a 4% powdered fat concentration, the dumpling wrappers formed a compact and continuous gluten network structure.
However, this structural integrity was compromised at higher concentrations. Therefore, an appropriate addition of
powdered fat can enhance the sensory qualities of dumpling wrappers while stabilizing the gluten network. These results
provide a theoretical basis for improving dumpling wrappers quality.
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Table 1 Factors and levels of orthogonal experiment

SES
KV Askil BILIEN  CHAMPE  DRORHISITEES
(%) (%) (%) (%)
1 5.0 1.0 3.0 03
2 10.0 2.0 6.0 0.6
3 15.0 3.0 9.0 0.9
4 20.0 4.0 12.0 1.2

1.2.3 ByARImAEFS Rl e
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5 mL A ik, FRRin S, ShuE E WML ReE, I
FH 10 mL A ilBk e AR5 R 50 4=, FRAS IR T
50 C 7KV T HEZE M 4B RR 5157, 105 C #ET =18
6, R EERGHRE,
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2 mm/s; PN H B BE 1 mm/s; 5 B 5 mm/s; R 40
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Table 2 Design and results of orthogonal experimental

A BFLIFEN CHWENEK  DIEMElE  mR

> =)
BES 0y (%) %) R (%)

1 5.0 1.0 3.0 0.3 59.50+2.35
2 5.0 2.0 6.0 0.6 63.04+2.83
3 5.0 3.0 9.0 09 82.73+0.28
4 5.0 4.0 12.0 1.2 84.20+2.50
5 10.0 1.0 6.0 09 62.77+1.85
6 10.0 2.0 3.0 1.2 66.26+2.75
7 10.0 3.0 12.0 0.3 84.40+1.30
8 10.0 4.0 9.0 0.6 78.81+2.61
9 15.0 1.0 9.0 1.2 73.42+2.35
10 15.0 2.0 12.0 0.9 69.07+2.93
11 15.0 3.0 3.0 0.6 73.38+0.17
12 15.0 4.0 6.0 0.3 56.19+1.21
13 20.0 1.0 12.0 0.6 44.32+4.83
14 20.0 2.0 9.0 0.3 66.05+£2.90
15 20.0 3.0 6.0 1.2 67.43+1.62
16 20.0 4.0 3.0 09 69.50+2.71
kl 72.37 60.00 67.16 66.54
kz 73.06 66.11 62.36 64.89
k3 68.02 76.99 75.25 71.02
k4 61.83 72.18 70.50 72.83
R 11.24 16.98 12.90 7.94

RIHA A,B;C;D,

UESE, SR HIZALE Gl A8 A A iR AL 4 5 5]
85.36%, 3 1w T AL H2H (P<0.05) . fFFEERI,
AL PP AR S BT 1 LG bR, REAE HE
By AR LR 2 5 M SAR e R, HAER 53R aMAR
i it WA AR DCOC R ZESBRN TR,
Ry AR TR AT A LA T A PR B SR RO P AH
BT HBES IS m AR, AR A AT R A5y
HCHE, IR BEAT AT AR Ak, TR T A 5 7

ER N N e vi % = S It e R L E g S P = R B LS i o S
g, Z5 5 S IR EE T B FRAR A TR s i)
2.2 MFKMIEEATIRIEME

FH & 1Ca) R, By AR 25 LI kAR S
W43 A1, AT TE 1~100 um [ PN, AR FHSE- k7
2 9.71 pm. SGAE RS AE IR (K 1b) 3R, &
e R AR LA i b AR A 4050, JCH il 2R &4k
G SRR A RN S AT ReE, FUHBOCIHEIR AL
WA TSR (] o), Foryl g AH (£040) 58 Pk
ARz ta,) SEETE T I S 434 . A5 R ER W, T EiE
SRR SR S), ASURER R ISR, X —UER
LIRS0 WA TS S A5 —EK, YIUESE TR
YRR W e i B R AT SR FUAS 25 SR AR e o
23 IRFEBRMEHE

A3 ARG X T B ST R S M AN 3 TR .
BT X T AR B = S I I, 2 A i 8
{HAL T 1500.00 g ZEA5 B, BB PR I E R -
TEAMFFE Y, B B AT BB & (G0, 281 B2 11y
A ) 2R B (P<0.05), Ml hidE 2 4% B il 52 {E
S 1572.25 g, Ben T BT R I BT RE RE . OB AR i
REXHEEF B 08 I8 1A FEL A 1) 5 i s 4% 15 i i 3
A2, Y 2 R R HA(P<0.05) . X AT HESZ
TR AT TE T A P 5 50 5O HE AR, RIS
RIS 2 S AR PRI EE SR D 7, DTS R A R
PEVRES . RHBEE S AR, GRS Devi ZEPY T
ARSI /N ZE TR HEE RS R T I 25 1B AHAT . 7R
ASHFFEGS LA B PN, B8 B2 1 s TN SRR
L AR (P>0.05), FRHPHIATHNG T INRAT 3 L
PETCHH A, X — RIS PR EER S TAE X
P ERAREPE A SE AN W], Al ] 2 B0 v D] [ SRR A

(@ 8 ,

7 Ir\

6 Il \
5 [
S [
S \
= 3 I| \
£, |

1 | L
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_1 1 I
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Bl 1 SRRk oA (a) OS54 (b, ©)
Fig.1 Particle size distribution (a) and microstructure (b, c¢) of reconstituted emulsions
3 OBIARIMIER BT B AR R B SR
Table 3 Effect of powdered fat on the texture properties of dumpling wrappers
AR IMAR TN (%) Wz (g) o PR TE JRe P MR (g)

0 2177.78+£129.90* 0.82+0.01° 0.98+0.04" 2124.74+123.99* 1734.95£107.17*
2 1881.22155.79° 0.83+0.03* 0.97+0.06" 1823.08+151.03° 1513.09129.24°
4 1572.25+68.99° 0.84+0.02° 1.00+0.05" 1562.08+68.73° 1316.59+60.29¢
6 1275.69+149.94¢ 0.84+0.03* 0.94+0.06" 1210.73+218.86¢ 1016.98+152.11¢
8 1118.96+39.90° 0.83+0.02° 0.96+0.02° 1069.35+13.54¢ 891.94+20.74°

V] SR RIS S35 2% 5135 (P<0.05), e~
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PRSI S BRS80S D N A, 78 4% BRIk
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RS BT AT I8 T SE A OG . S22 pF5E 48
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fPEREM AR 22 . AL, ARSIl AR
PRAIMBE T o150 43 T, 38 S inEs ] BEE
K SR A5G, A B TR O L2 510 T
P2 2tAs), INIEE TR ERE . ATt SR —
HED, Q0ERIN 0.5%~10% FYSEFFIM T 48 UF 7K 5 1 ff
g4, v A PR PERER Y, SR, b ATl
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0T —— bR A R
* AB 1160

N}
G
J
os}
a

) ~_ ¢ e
< {140 £
AP be ~ : 0 =
- C a \\\\ -
5 d {120 &
B - ab A =
151 { cd -
41100
10 L L L L L
0 2 4 6 8

AR AL (%)

B2 AR R BB 2
Fig.2 Effect of powdered fat on the tensile properties

of dumpling wrappers

H: ARIKE VNG FHRR R R 22 57 8.3 (P<0.05) o

2.5 IRFRZEESFM

2 4 R T AR MBI T H W K R K ZE 5
SR, AR R 4% B, TR
W 7K SRR BN WEAE, I B i B I & S B OK R

Fieo af By ARIMAE P REIE A -5 T 8

aIE A

4 BRI T B A R R
Table 4 Effect of powdered fat on the cooking characteristics

of dumpling wrappers

BARMNRA N (%) 7K #(%) IR (%)
0 64.35+0.53¢ 431£0.17°
2 64.82+1.47¢ 3.18+0.17°
4 72.54+0.96"° 3.08+0.20°
6 67.51£0.29° 3.98+0.15"
8 66.38+0.53" 4.06+0.15%

FE T A X 4% 2854, 3458 /K SR BE 15 T s hin
3 A I IS DU TT BE A A T 175 10 24 0 e, DT 410 )
TR KIS BE ) REERKIE R X—E S
MO Xl 397 6 THT 2 55 A W 7K 3R I S A I 9T 225 SR
AP, S5 — T I, BT R 7R B R I R BT By AR g
TN B NS RS E R IS THES T, T8 4% BRIk
FURARME .. X AT AR T b SO A IS REAS A
TS VIR T 35 ) 245 48 Mg o 29 8 3o e v S s S P 95
UL, B A2 1 553 1 A5 A P T S T
VEFH . %A LA S Hou 2554 56 F g ek I 2 i
A RSN ZE AR I RO SE R 3K
2.6 RFEEEF

W ATMAR R T B O B AN g 5 i . Bl
FO AR TN ARG, LB, Fei
P BRERE TR o X AT RS TR AT AR B B ke
T R RO B, TSR TGRSR, 5
Chao 48P X&F 1 BUFEM -G E S WHETH/ NEZ M 5%
SEREIBFFE S R—8 ., RN, BT 210 o (AN b™(E
YAy AT DS ANk R I T G S, F I T
K AR B TR 2T | 807 1) AR REAR . XA RS
TR IMNGA B (O FLEE (T e S 3 7 A T
S0

5 OWAIMIEXT T B 5

Table 5 Effect of powdered fat on the color
of dumpling wrappers

AR AN (%) L a b’
0 82.67+0.05°  0.11+0.03¢ 15.92+0.10°
2 82.86+0.09"  0.12+0.02¢ 17.15+0.22¢
4 82.89+0.04°  0.29+0.02° 18.24+0.02°
6 83.37+0.11° 0.37+0.06" 18.67+0.10°
8 83.56+0.07°  0.46+0.02° 19.10+0.09°

27 RFEOREFHHE

G'H G A R AT A S AR PR AERS, 1] 3
R T AS R S i i ks AR IS X T B2 GEL AT
G {ERYFE o TEAURSIEE N, BT B0 GEA
G{EIBEFE MR LT, H GEAZ ST
G, SR T B BAT SR Bl SR A = LA S S
Fo XTI TR RURAER R T SRR, 1
ST IR X ZS A ISR, AR T BRI SEG T, A
TZEEL S S R 55— T, 2 AT SN
I 4% B, BT GERT GME S E T,
W3 R A AT i T A S A AR A
P EE L5 o XS5 RS BT E ORI 235 1] AT R AR
SFRPERYNTTE—ELCY . gRITT, RS e AR A
HPEWET R GEAN GME T %, IX SR
AN (>8%0 ) FM ) 11 i1 H FHZK-GAR L HI 55 X 25 568 152
AUWFFESSIEARTTE
2.8 RFEEEMTIRTINSEE

Bl 4 Jos T RIS A IR X7 B2 FTIR Jl6
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