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Influence of Different Batter Ingredients on the Quality Characteristics and Water Distribution of Pre-Fried

Microwave Reheated Popcorn Chicken

ZHANG Huan, DONG Fujia, CHEN Qian™, KONG Baohua™
(College of Food Science, Northeast Agricultural University, Harbin 150030, China)

Abstract: Water migration and oil impregnation during microwave reheating can reduce the crispness of popcorn chicken.
In order to solve this problem, the effect of addition of hydroxypropyl methylcellulose (HPMC) and maltodextrin to batter
on oil content, moisture and distribution, crispness, color and sensorial characteristics of popcorn chicken after pre-frying
and microwave reheating were investigated. Our results showed that adding 2% hydroxypropyl methylcellulose (HPMC) and
6% maltodextrin to batter significantly reduced the increase of crust water content and the decrease of inner meat moisture
in microwave reheated product (P < 0.05). Meanwhile, there was a decrease in the 7,, of inner meat, indicating that the
mobility of free water was reduced. The 4,, of popcorn chicken prepared with HPMC and maltodextrin was significantly
higher than that of the control (P < 0.05), indicating that the crust crispness and the inner meat juiciness could be improved
by inhibiting water migration from the inner meat to the outer crust. The crispnesses of popcorn chicken prepared with 2%
HPMC and/or 6% maltodextrin were all significantly higher than that of the control (P < 0.05). However, the crust hardness
of popcorn chicken with 2% HPMC was the highest, and the crust of popcorn chicken with 6% maltodextrin had the highest
oil content (P < 0.05). Popcorn chicken with 2% HPMC together with 6% maltodextrin had the best crispness and moderate
hardness, without an oily taste. These results provide a basis for improving the crispness and quality of battered products.
Keywords: microwave; popcorn chicken; low field-nuclear magnetic resonance (LF-NMR); water distribution;
quality characteristics
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Table1 Different addition levels of ingredients in flour batter
%
Ak Xof R S S A2 SEHAH3
/Ny 67 65 61 59
AEER 30 30 30 30
HPMC 2 2
IR 6 6
BRI 1 1 1 1
b 2 2 2 2
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ISy T RUBR I 20 7 1R SN2 TR 8 T BEAR T 4b 5
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F2  EHRARREESHE A B HR R ES AR Al
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Table2 Effect of adding different ingredients in batter on oil contents
in the crust and inner meat of pre-fried and microwave-reheated popcorn
chicken (n =3)

%
3 Hh e PRSP T
TN 5 Wk JE Tt 1 5 O
WAL 27.84+0.61° 24.60+048"  4.76+0.50° 4.62+0.44°
SEEGZHT 22.2040.69°  20.11+0.53° 3.87+0.02°  3.93+0.04°
SEIGIH2 3047+0.14°  28.60+0.18"  5.70+0.12°  5.66+0.17"
SEEGIH3 273240910 200742177 4.70+0.19°  4.29+0.18°

W AR R R ZREE (P<0.05) . K3, 4. 6.

2.2 MERAEAP TR P A R K S
#£3  EH AR REDERE I E X M Fu Rk S AR AE
BARBEIRW (n=3)
Table3  Effects of addition of ingredients in batter on water contents
in the crust and inner meat of pre-fried and microwave-reheated popcorn
chicken (n = 3)

%
il fbﬁ@ki _ _ Vq@m@;@ _
T e 5 WO 5 T e G sk 5
WHHRZL 29.24+0.28" 33155 1.17°  39.67£1.67° 34.37+0.29°
SEIRYH1 22.6240.93° 29.41+0.57°  58.3440.18" 52.71+0.37"
SEEGA2 25.49+0.11° 30274028 50.27+0.15" 45.25+0.28"
SEIGYH3 21.65+0.91° 27.36+0.09°  57.74+1.56" 53.34+0.18"
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Effects of addition of different ingredients in batter on crust

Fig. 1
crispness (A) and hardness (B) of pre-fried and microwave-reheated

popcorn chicken
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0.05) o T ERE G, SCIH b EY B E KT
LA 2Mb*E (P<0.05) , {H2 ANSEIGH Kb E 5%
TRAM L Z R IR EE (P>0.05) o MLl &, N
— & & THPMCELZE 57 WIS oK 2 2 2 R XS K AE A1 7 1 b
B TR 5 SO0 2 2 AN S 41 3 () L+ -5 %o HE AELAR B 22 55
FWN (P<0.05) , XK AHPMCH G HF7K /7 FHEY
IKAF T 43 I ANE RS S B80T M KAE AN 5 K S A T I
A, BETTRS RAE A T R G RE 178 AR LA

F A TR FIREHE R A A T RS R KA

ShFREAERHW (n=3)

Table4 Effect of addition of ingredients in batter on crust color of
pre-fried and microwave-reheated popcorn chicken (n = 3)

FiER A

L* a* b* L* a* b*

AL 359411560 13712097 27524114 42334136 11.88£105° 29.03+121°
S 32831158° 1L72E 1130 20004125 35424185  1397+119° 3042+ 117
SO 31494182 14024108 252311470 36012218°  13.94+121° 27554149
SIH3 308011947 13.04E147 27651097 3685£1.66° 1215E117 29.75+136"

2.5 KEKRAENES AT, 5t S ]

B2 WA R R R B KR R B S B 5 R AE P A
KRB (T,) HRem
Fig.2  Effects of addition of different ingredients in batter on 7,
relaxation times in the inner meat of pre-fried and microwave-reheated

popcorn chicken

WE2FT7R, LE-NMREER M55 263 Mg,
TN Ty Ty Rl Tyye 3X3 AU HIGE RIK I3 FlOIRAS
RIgE &K ARG RaKMEHK. BTFR$ R4S KE
NG ERNE 0 (B2 E S o S SR 3 Y S v N .
R T, FI T, 784k, RIBS TF 515 2 T, 0 Ty, ith 755 1]
U IS (1 U THT FR A 1A, G HP e TR P DR/ e e 5 7K
=1 EK.

B S AT A, TR 2 T 0 DR DR S T, 1 Gt
W PR T AR, T, 00 18 1 oh 7 AT RS
M IE G &L HMANSAT, ZREARE (P>
0.05) , T, K AL HFFE399~502 ms, &L
AT RAT,,RME T, Z27ER
¥ (P<0.05) , UiHIHPMCAHI 2 ZF 8 K5 1 % n ¥
AT T S K AR RS AR R K RS B BRI

OB JE PR TAT T 9 5t 4 IR () 4 £E20.6~25.6 ms,
SO AL 2 RN S B 413 5 0k AL AR B E R A B E
(P>0.05) , VLMIASINZ ZFBIRSXS ToB fe s A 5
TN IR TC &2 W Tl B AR P PR T, A st T ] 42
HI1E235~306 ms, 5256 2H 2R S5 4.3 v 1) T, JonS 20
PR IR T A5, UL BRSPS T S A E
KRS BN E . Tl S i 1 20 AN S0 3 20 vh 4, B B K
TR (P<0.05) 5 RIXFRLHAS 55 it 80 7K 8 7K 73 R %
BEREERTREA, 4,0 B E dKE4, /MEZ. K
b, T BUIE I 73 A A, KNSR S 7K 3 AR X R G R A A
Ol HIZRSHIEN, TRATMIEILRMBALEL S, SEidl
URSESG A3 AR AT K1 A4, 2 25 e TSR3 42, SR O
WE KBS R 3, 128 85 R U R INHPMCA B T
AN G T K B ORAF o 38 AR A% 08 7T RS ITHPMC
A ZZ ZF PR 120 ] 300 1) B o A v PSS TR eh K 2 ) R 52 1
LR, PR AN AT RS K, AT ERIEE B U5 XY
KAEAPFEEPER N A 2711

RS AREDER B S R R B S A RAE DI A T B ) K

B BREIEm (n=3)
Table 5 Effects of addition of different ingredients in batter on

T, relaxation times and peak area of the inner meat of pre-fried and
microwave-reheated popcorn chicken (z = 3)

. RitER BiR
1 9
e MRA ML SR BB WA SR SR SR

Tofms 347204% 292£08" 286106 275404 286508 211207 256205° 206406 211107
Toms 1935240 S020£3.0" 399.0+20° 310+40" 4293£80° 306.0£7.0' 3370460 235.0+8.0° 243.0£7.0°
A% 180£20" 7502207 109.0460° 8302907 117.0440°  63.0£40° 740£34° 660283 73.0£19°
A% 20ELIM L0ELOT 305200 L0ZLE 20221 10£08° 20+08° 20£10° 2023

e FATAR/NG FRER R R AR TIH F J5 2 57 B (P<<0.05) , [
IFAFRS FREOR R AR RO G 257 22 (P<0.05) .

2.6 AREMEEITE

*6 AEEBANREEREEREREERENE (n=3)
Table 6 Effects of addition of ingredients in batter on sensorial
analysis of microwave-reheated popcorn chicken after (n = 3)

415 i Shieletk  AMEMRERE WORZTHE BRI
WA 6791013 3294047 6.07+£038"  223+017°  2.14+0.89°
S 677£021° 5624018 5984098 647+0.16"  5.47+052°
SR 6.611086"  6.63+070° 6671067 671£025°  5.88+031°
SR 6774012 6691027 5.18+063  6.66+045° 662071

FFR6RI AT, HPMCHIZE 2ER RS X 3 KAE (1 BB VP
SR . HPMC I 22 2R MRS 5 il sl B2 74 5 19 oK e Ah 5%
B AL E (P>0.05) , XKLL BRI R
BIX2 Rl 5t HaEMbE L R EZES: WM,
SEOG/H B2 T A, JOF AL SrIR 2 A s i 2l 3 B 3
ET IR (P<<0.05) , [FIN 5 KA 5E 1 fe P 45
FW, SLIGAMEYEY m TR, (ER It H ) 2%
FHAREE (P>0.05) ; MZiTHNE, KKARER
T4 (P<0.05) , BEEIFMERES NS EKEK
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