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Jo i Ry 10096 1, AR B2 2K 79.20 %  FIRDHE 16.30%%
eI 3.20% B KTER 1.30% .

R Rz v R 0 A 7= TS R I T e
| Rz — U] He— T i AR A — W — B S — 3 >k
Aol > H > >l . R R AR SRR
Ok . H5 18 B E T LN 800 W I 80 s;
QWi . BN 0.70 g/L B-F MK T 25 “CIR 10
min, it 3 F &K T 0k 20~30 min; QS . KA
BB AT ML 42 5 4 L 22 3 T/KFT 2 s D
A B s FLAR 0.42 mm 0, 40463 5T © v i -
Ha B A B2 2% 8 F ARG B 5 v F 85~95 CF ki 45
24 8 min, I ARWiHEHE ; ©FbHl. FA FEPRIMPIE S
2 8~10 min JFRPELIEHE , BEJS 73 3 UM A FLAL IS 2]
AIAEE T S TER IR A, QRS BIED T B A0 R A, 24

3~5 min,
1.3 WRIEMIERR

DA RErE . S BOCHR[10-11 ]/ 7 vk B i 6
OEANSRUAN S B¢ N Y S SIATIE o N
INRRE—F, 2 em X2 em X 2 em [y SE 7 B, %F HoAE
B gt BE R NELE R ] T A R A A AR R AT
W . TPA M E /Y S50 &~ « AT 3 1.00
mm/s, 353 B 5.00 mm/s, M5 3 EF 5.00 mm/s; H
FRA o FRAR R 50% A= BT 5 s, il & 71 5.0 g, 4
SLKAIP/36R,

2)BCEEMN . B GB/T 21270—2007 & i i
R IA RAE L, B35 10 4 A 8RR E TFE LK
(1) ) 2 A5 G B L SORNAIMIE 54N J2 T
BT EE PR (R 1),

®1 HEREHEBNBREITNIRE

Table 1 Sensory evaluation standard of citrus peel filling

FEF5 Index

PEUFRE Evaluation criteria

/ME Score

! B, G4 IEAA G Clear yellow , uniform color, glossy oil 11~15
f:;ii W5 ¥ G, B R, JGPEIE RS Dark yellow , uneven color, slightly dark luster 6~10
B .48 {6, 45 4% {% Obvious brown, variegated 0~5

i Frltaad , ToTmk S A Bk Sweet and appropriate,,no bitterness and other odors 14~20
,?iii HIHEE IR B T, RS A TR Light or heavy sweet, slightly bitterness 7~13
TR E ol oAb S5k Heavy bitterness or no other off-flavors 0~6

NS EL, FREE P, R4 Fine and tight, moderate hardness , non-stick teeth 21~30

Tf\j(fre WA HELRE | JE% 0 R SR ol i | g 24 Slightly rough, slightly soft or hard , slightly sticky to the teeth 11~20
HUREMENR | A B 4K, B 2 Rough, hard or soft, sticky teeth 0~10

s FARLEIEWRAR , ANl Pure fragrance, not greasy 14~20
Odor SRSIR A TR Light aroma, slightly oily 7~13
A AR, Tl RUESE Obvious burnt taste , strong greasy 0~6

) HNE SE 4 TCRYR , JCAT WK AR Complete appearance without cracks , no visible foreign impurities 11~15
Apzelzrznce HNE SE 444 AR, S/ RT LA /IN& B Complete appearance with fine cracks, slight impurities visible 6~10
ASJY BS54 BH A4 FT ILZ4 5 Deformation and obvious cracks with visible impurities 0~5

3)E IS o KA H I E 2 B GB 5009.3—
20168 i oK o3 B ) L 3 TR E 2 R GB/
T 5009.5—2016CE ity v E& 115 A0 ) , Big 17 1 D0
Z: I GB 5009.6—2016CE it iR 107 B 22 ) , S Y
MEZS I GB/T 21270—2007¢ & SR | & 47 4
I 2 2 B8 GB 5009.88—2014 (& i h & 47 4k 1Y
WE ), KA AP 5E Tk S I GB/Z 21922—
2008 (B AE IR AR )

1.4 BEZRRKEIET

1) B TR 2R A A A T 38 o 43 ) 326 PR VA B
2 PEVREE  IRERIREE T8 DL R DRI 1R A
17 K v v R HIC 7 v B R A, DR B 06,2005
40% . 60% . 80% F1100% 6 4~ 7K V- 1y JEA B AR

TR KO 3 AT B R HEAT TPA 28K
WE o

2) AR AR S BT e . 43 S FH AR P A
VERY RAAE P BEH I =R A DL R
SEET U 2 AE M B A RHEC 5 b T B AR
FEREHL 0% .25% .50% . 75% & 100% 54~ 7K ¥ Y 3
BB A B B AR KOE i 3 A AT L s AT
TPA S50 E .
1.5 BEELIEIT

7r 5 P 2 Y A K TC 25 S IR T
Xof B KSRy AR At T B R A P B A
B ACE, Al H Design Expert 11.0 B9 5B 8021
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1.6 EIELER S
TR Y HE A 3K, GR BN N P E bR
HEZ" LR . 2R FH Design Expert 11.0 F1 SPSS 22.0
A AT B g it 5 43 B, FH GraphPad Prism 8.0
TR
=2

2 ZEREHH

2.1 ERSBIEMNIERINTE

i 3 43 B T T [ AR R B P43 5 T A Y
2 45 9 22 IA) AR DG, 26 1 45 1 BRI PP 5 1
JiE AR B UG (r=—0.855,P<<0.01) , S5 M
B R FEGARK(r=—0.756,P<<0.05) , 55 [0] & M 5 4%
B3 1A 6 (r=—0.830, P<<0.01) . ¢ B4 K} i) i
JE R T RN LR A . R, AT
& BhiX 34~ TPA SR W PEA AR e s i ek it o
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Table 2 Results of instrumental analysis and sensory evaluation of fillings

ik
Filling

/g

Hardness

Pk

Springiness

BB L

Cohesiveness

NHIEE/ g

Chewiness

[ 52 1

Resilience

BV
Sensory score

21 5310 Red bean paste 822.112455.396a

47 Purple sweet potato filling  555.858+28.032c  0.42540.045b
KA1 Pineapple filling 510.9184+65.082bc  0.682+0.002a

13425 White lotus paste 602.740+55.111b

0.29740.019¢

0.27740.016¢

0.25140.048b  64.601£5.517b  0.053-£0.004a  74.5043.16ab

0.33340.054b  55.58140.406c  0.043-£0.004b  78.83-£3.06a
0.5684-0.033a  137.89743.784a  0.04440.003b  76.17+4.13ab
0.266+0.012b  43.215+4.387d  0.0534+0.004a  73.25:£4.27b

T« [ AN [ Bk 2R B0 ) 2 AT I 2 25 5 (P<<0.05) . Note: Data marked with different letters in the same column are significantly

different from each other (P<Z0.05).
22 BEZERAKBER

FH T LA R, B T S0 At AN BT S
X R ) AL S R0 W K, Vi B ELAT (R
BT 2090 J5 vk AR 22  BE SR AN Inl A2 1
T 5 g K (P<C0.01) , i J32 i S 10 Rt 3
IFAE 10020 IR BN RAE . 255 5 I8, 1SRN IS A
NI B2 i AR b B R AC S . i BT 1B W] L, 22 2F
BEEERRC R 20 %6~60 %% I Ak it B 2 5 0 g 3
PEFRAK (P<<0.01) , M 5 2 ZFm R R R W2
KR # ] P BR 2000 AR IR e S A I M R
Il (P<<0.01) , HAge B AR i e 0t REZH 7K 7 TGt 2 22
S (P>0.05). LREHE, & Fmr R REny
20% . mHE1C ] UL, Bl A5 O B WE B AR R A B
AR B S S I 5 A S (R S X0 B AR 1L, O
i o (R 44 0t 2 8 T BB A (P<<0.01) , 3X A&l Tk
R LA 245 AT ), AR ) 2R SR S A b
K (P<<0.01) , 38 K B 68728 7, i 2 3 pst R X o ok
2094 J& AR PR B i (P<<0.01) . L&A
2 S8 R EEME AN 3 B AOR A B v R v Y R
fR&h . BB 1D AT WL S MR 1 3 B v e, B
BEACR AN, Af el T YAk g | A R [n] & P L
W d 2 PERE AR (P<<0.01) , B4R R 80 %6~100% B,
TR R T B E MR b (P>0.05) . Z55 % &,
B 1% Y B 02 80%~100% . i &l 1E 7]

WL, % DL E K I R, Rl A AR A B
TR B R R R, IR AE 10024 B A B R AR
fH (P<<0.01) , DU H V0 0 A e IR, 2%
Pt R 40 %0 B AAREES A AN, [l 52 Pk S A0 2
Bm(P<<0.01) . Zr6%5 8, B IUREHT Y BB
HH40%.

H P 2A T, AR R S A SO VE R
FER B AN & . BEE R PR EE R A
AN N, JCIR K A, DR BT I A O 45 i
TE R AT 25 K, T 2R SR e B T A g S A b
B (P<<0.01) o Z5G 75 18, A8 M AR B JE My A8 B
MG B it ikt AR A . BRI 2B AT, B
A AR BB , AR R SRR AR S B, OF
E 100 %5 i35 21 f 85 85 (P<<0.01) , 16kt 0 26 SR 1k 5
PRI R R [ 5 M R RRAR A . LA
L R A B AR 2500, R 2C AT,
BE I R B R SR KR B B R
AT SN, A T R S TR S S AR R O AR
10096 AR, ek 0 f 22 R 266 2R 1 5 % HR 4 T 0 3
PE2E 5 (P>0.05) , H ik Hih = R AR T 15 i ik
Hah e ZhE A%, Pk, ik Il a2 v Ak
R R R Y, IFAE 80 %0 ~100 %0 Fe AR i Ih 4 i 2 v
R (P<<0.01). Zi6 2% I&, Hik Hm =g iy s AR
A 100% ., HE 2D AT %0, Bl 45 0 2R A 38
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#2253 B 2 (P<<0.05) 3+ 22 F il B 3% (P<<0.01), T, * Significant difference (P<C0.05) ; ** Extremely significant difference (P<<0.01) ,
the same as below.
Bl FEREEREBEEEA . EFHEEB) . FEREEC BFEDMTNRIFHEFE
XF AR B SR R B A I R R
Fig.1 Effect of sucrose substitutes trehalose (A) , maltitol(B) , erythritol(C) ,coconut nectar(D)
and mogroside(E) on texture of citrus peel filling

A B C

W7 F Hardness W% F Hardness W% F Hardness
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s H s By z
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S 00 25 50 75100 0 S 0025 S0 s o 0 3
R /% rhE T =R R %
AwisiiniteFmodifiad cassavastaroh sabatitition Amount of polydextrose substitution Amount of medium (:ham triglyceride substitution
D E

M # [ Hardness M T Hardness
I &5 1 Cohesiveness =
1 [F & £ Resilience =]

FiBYE Cohesiveness
[f] & 1k Resilience

nce

600
500

t

< 400 £ ® $
E] = E 8
T 300 = =g
£y 50 3
= 200 = :
=100 = X Z
B S
2550 75 : 0025 50 75 100 0 3

R % S R Pl

Amount of inulin substitution Amount of hydroxypropyl methyl cellulose substitution

B2 miEERATEARERERA BEEHEB . PHEHHM=EC) . FHHD) M
ERAEREAFHRE) IR B AR RN R
Fig.2 Effect of fat substitutes modified cassava starch(A), polydextrose(B),medium chain triglyceride(C),
inulin(D) and hydroxypropyl methyl cellulose(E) on texture of citrus peel filling
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TR B & A i S R A T S i iR &
7K o> T B a4 0 BE I D B PR R N L Tk 26
R[] B P A S A i PR OB A (P<20.01)
IFAE 10020 WA B KMH . 27575 18, 50 0 AN 3d FA
M A Bz s v i R 2 A . R I 2E AT, Bl AR
N R BL 2 2 R A AR R3S I, ARk T A R
RS R A i AR A (P>0.05) , 1
B S 3 K e (P<20.01) , B8 i i Z2 i
B TS . GA%E, ANEN R R ZANE T

VERIAE Bz s vkt i g i 2R AR o
23 ERERRUIBAREMZITHIEER

e B0 DH 2 A S b SRR 3 R R B A TR
FERAC T 22 2R (B) 72 (C) (B DU EIHT (D)
MEE B (A) PEATE B, A+B+C+D=1,1 £
100 gk ERE R0 HE M 16.30 g DAREE ZH R
] 2 A i AR, Sl ok {4, 3§ B E R 06
AT TT AL S BT L B 2 45 B o e AR E L o iR i 1T

RIMEERILFR 3,

F3 {43 BEBELEIHARER
Table 3 Results of | 4,3 | simplex centroid design experiment
7 A B C D /g R w52 1
Number Hardness Cohesiveness Resilience
1 1 0 0 0 675.883 +=11.212 0.382 +0.006 0.126 +0.003
2 1/2 1/2 0 0 574.166 +19.223 0.391 +0.013 0.129 4+0.002
3 1/2 0 1/2 0 375.919 4+29.687 0.340 +0.009 0.074 4+0.002
4 0 1/3 1/3 1/3 384.420 +18.558 0.352 +0.013 0.088 4+-0.004
5 0 0 1 0 311.741 +12.299 0.376 +0.012 0.078 40.002
6 1/3 0 1/3 1/3 459.380 4-39.005 0.352 +0.010 0.098 +0.003
7 0 0 1 0 284.854 +18.941 0.375 +0.005 0.083 #0.003
8 0 0 1/2 1/2 341.377 +11.468 0.333 +0.009 0.089 +0.005
9 1 0 0 0 618.140 +18.804 0.381 +0.006 0.124 +0.003
10 1/3 1/3 1/3 0 412.652 +£23.480 0.317 +0.010 0.080 4+0.003
11 0 1 0 0 599.406 +15.265 0.378 +0.010 0.114 4+0.002
12 1/2 0 0 1/2 575.054 +12.146 0.376 +0.012 0.119 4+0.006
13 0 1/2 0 1/2 560.820 +10.040 0.376 4+0.009 0.128 4-0.004
14 0 1/2 1/2 0 278.615 +17.618 0.364 +0.016 0.078 40.004
15 0 0 0 1 583.335 £29.267 0.380 +0.005 0.116 £+0.004
16 0 1 0 0 587.012 +16.413 0.375 +0.019 0.107 £0.004
17 1/3 1/3 0 1/3 591.499 +25.847 0.398 +0.004 0.135 40.002
18 0 0 0 1 598.276 +13.256 0.379 +0.012 0.113 4+0.005
19 1/4 1/4 1/4 1/4 438.846 +22.854 0.343 +0.016 0.097 4+0.006

FH Design Expert 10.0 £ 4%} 2 3 ¥ 17 1]
3G, T 22 el LR 4o 43 LARE B\ Zh R Pk
T 1e1 A 1 kg i) Jo7 A 2 57 [l AR 7R, P<<0.000 1, #1°8
W B2, B A PAE>0.05, ¥ A 3%, Ui iR
JIF 8 Y B RS ADL 5 BE 30, g 1R 22 /0, R Wiz ml 19
RS AT FH T8 52 C R A 9 A R R 24 T 23 B
.

H PR 3A AT AT, [T AR A o ) T 2 AR
JEE IR, B8 R, VAR 7~ % A A o) ek A 52 W) i
2 SRS IR R B SR R I X R A
SRS/, I 3B AT, [ RD S S, R I
EHUE & MR TP DUR AR R —E
ZEHAEF U 08 B B AR R R AR AR AR A
o HH &I 3C A, [ A 2 5, e o T i T BE

U, VBRSSP T A M 5 ) 2, 2 2
PN 5 DU R VR o e [ A2 MRS M /N
24 HEEKRMB2BEEELZIHARER
e BN Z ARG A SERS b, PRI 2 Fh Ak R B AT

B AR A T R (B) R A4 (C) FnAE A= Th
(MR, A+B+C=1,1Fm 1 FR4A 100 ghf
BHRIMAE R R 3.20 g DARERE 766 Sk [l 5k
e AR a3, 24 B EE OB R g A T BT IR
AT B 7 5 WA B AR C L o B0 R T O 4 S 2
RIS,

FIIH Design Expert 10.0 #4%f 2% 5 £ i 17 0]
LG T e R WAR 6 4 AREE BhERM &
[l A Sy o 17 AP 57 IR JAASEAD , AT DL P<<0.000 1, 3414
e B3, BB PAE=>0.05, % 7R 3, 36t
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Table 4 Variance analysis of regression model

- B2, 3/ . e
I S S £ 0
Index T F value P value Significance

variance
R Model 56.14 <0.000 1 ok
AB 1.51 0.250 6
AC 9.61 0.0127 *
B AD 0.768 8 0.403 4
Hardness
BC 43.07 0.000 1 *x
BD 0.6194 0.4515
CD 12.72 0.006 1 *x
57 Model 188.34 <<0.000 1 ok
AB 31.96 0.002 4 ok
AC 260.80 <0.000 1 *ok
AD 4.34 0.0917
BC 96.42 0.000 2 *x
FhE M
L BD 31.36 0.0025 *x
Cohesiveness
CD 414.90 <0.000 1 *k
ABC 324.72 <0.000 1 ok
ABD 0.064 2 0.810 1
ACD 0.0115 0.918 8
BCD 22.25 0.005 3 *k
R Model 69.47 <0.000 1 ok
AB 13.41 0.014 6 *
AC 54.41 0.000 7 ok
AD 0.0316 0.866 0
_ BC 22.44 0.005 2 ok
[EIF=X
Resil BD 25.22 0.004 0 ok
esilience
CD 14.27 0.0129 *
ABC 10.58 0.0226 *
ABD 3.13 0.137 1
ACD 4.14 0.097 5
BCD 7.67 0.039 4 *

JIT s Y AR R R DL BE A I iR 22 /0, g e vl i
(e 9 A 7R T 52 T i i A 4 A e A 2 AT 20
RIS

F P AA AT, AR A Il R = OR A
Wl =3 TR A A — S B S8 EL AR, L R A 2 o 7
e JBE AR W Ay .3, I R A A RS A A A
EIN PR B B[R] A M (OB B SR AR A T
Hh =B EL IO AR M A/ . P 4B RA i
IV A A TAT G I , 4 38 R, e = 7 A R A W X
TERE R SR R e A N 2, L SR R S e i
5020 I, Bt U8 1 EE B0 3O, R B0 2 SR I 3
e b P 4C R R Wi R TR T2 R A, SRR
RIAE A= 3l FP i H il =8 e SR Al — & SS HAE
B B = A AR e e R

Jo Ml %, DT S 3 AR AR A e 1 Tl B kel el A2
B 5% A 4 A AR = A 3 2 B S R AR S B Y
fEE2TN
25 BHRHER

TE B K PR EE ORI FY S R AT T B Ak
TOUIRE B 8 SR DL B Il 2 M N I KT 384T
Design Expert A #EAT 04k , 15 21l B ) A4 1 i
MERH B AR 77 : LU RE BB RS 10026 T, A4S K2
W 79.20% 2 MR 7.50% M5 8.70% . B IR
B 0.10%0 AEAETM 0.13%0 R H i =g 2.26 %0 2R
I 0.81% T K TEHRS 1.30% , B & 9B E BEr M
74.25, FHICEC T AT 3R IR RIS , 45 R W] LA
(LN I TG i 2 22 5% (P=>0.05) , E S 1% A 78 5 FH
T R AR e i ARG AL
26 MHEBEEEMNEFRES

G GB/T 21270—2007C & ShAGRE) , K5 0% 8 T
FERE B T8 Ok EE R OR <40Y, BB & i BOR <
60%% , g Wi 7 it R <33 %0 , 4t WL 2 WA 1 3 M A 1z i
TR FF AARIEEER (R 7).
3 i it

P55 1 B 2 Rk AR ik AR v b AT A (g T K
JEAE o AR5 3 2 B R R R A S U E O IR
R 5 3 H 27 2R - DA R LR S M
A7 Bt i v B R A RS T R AR,
BEHIh = ER RAANE SR A W R T S, YA
B vk i i e AR 25 SRR AR i i R
T AN, F2 H 45 T 4 RH R A T i F e M.
T, 22 2R SRR 00 M T B A AR AL, T S K A4
GBI R A, BT R4 0 W 1 s 1, 1
T W) R B T AT T A AU 1 K 1 RN
JHCTEE 0SS R A A R T 395 0 45 1) 2 2, I 3
TR B YE T AR AR B A 40 T R
B W BB 716 B 20 WA R 40 i e 1) — ol R SR i
e 01 A i (AR L T P R L RE e
SR B ZE R A A P R A T 4 SR A DR Y
REWE A T 10 U | 2 2 ol
JER ol 5 F RGO i 2R H) A ek, Y I L, AT
fFF 5% 4 B A bR 4 LT R LN L iR 5K e R A
3t LA B g U 25 1 A3 MR A FH T AN 1) ot IR
SERE RO T I BR s A A — e M
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e B HEHHEE B2 2EWHEE
Maltitol Maltitol Maltitol
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Coconut nectar Mogroside Coconut nectar Mogroside Coconut nectar Mogroside
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Fig.3 3D contour map and response surface diagram of compound sucrose substitute on hardness(A),
cohesiveness(B) and resilience(C) of filling
F5 3.2/ BEREMEIHARER
Table 5 Results of | 3,2 | simplex centroid design experiment
5 Wi /g FhERIE mp=Kis
Number A B ¢ Hardness Cohesiveness Resilience
1 1/6 2/3 1/6 351.460 +-13.144 0.322 £0.005 0.080 +0.002
2 1/3 1/3 1/3 343.794 4+22.021 0.375 £0.010 0.081 £0.006
3 1/6 1/6 2/3 382.898 4-10.875 0.414 £0.022 0.083 £0.004
4 2/3 1/6 1/6 346.419 4-17.646 0.358 £0.013 0.081 40.003
5 1/2 1/2 0 336.661 4=16.906 0.336 £0.010 0.093 £0.004
6 0 1 0 394.353 4-14.783 0.335 £0.006 0.080 £0.003
7 1 0 0 374.123 +12.941 0.358 £0.015 0.078 £0.007
8 1 0 0 378.945 +18.373 0.356 £0.012 0.076 £0.002
9 1/2 0 1/2 392.797 4+-18.353 0.395 +0.017 0.088 +0.003
10 0 0 1 430.444 +15.371 0.408 £0.010 0.091 £0.003
11 0 0 1 425.519 +12.554 0.405 £0.023 0.087 £0.004
12 0 1/2 1/2 378.565 4-19.146 0.330 £0.010 0.078 40.002
13 0 1 0 397.243 4-13.674 0.332 £0.016 0.078 £0.004
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Table 6 Variance analysis of regression model

it TPk Fif Pl B
Index Source of variance F value P value Significance
71 Model 249.53 <<0.0001 ok
AB 301.09 <20.000 1 ok
BE AC 11.45 0.014 8 *
Hardness
BC 130.41 <2 0.000 1 ok
ABC 27.28 0.002 0 *k
F58 Model 588.47 <20.000 1 o
AB 104.90 0.000 5 *k
AC 48.77 0.002 2 **
R
N . BC 451.12 <20.000 1 ok
Cohesiveness
A’BC 4.10 0.1130
AB’C 37.77 0.003 6 *
ABC? 491.91 <2 0.000 1 **
57 Model 94.56 <0.000 1 ok
L AB 284.06 <0.000 1 *k
[l 5
I AC 24.19 0.002 7 **
Resilience
BC 65.30 0.000 2 ok
ABC 58.97 0.000 3 ok
A B C
AT AEE T AAeA N
Peanut oil Peanut oil Peanut oil

1.00

1.00

0.00
B i C IR A B

=g Polydextrose
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Fig. 4 3D contour map and response surface diagram of composite grease substitute filling on hardness (A),

cohesiveness (B),and resiliense(C)
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Table 7 Nutrient content of citrus peel residue fillings %
GBS K5y el Jig 7 S ST 4t RS
Species Moisture Protein Fat Total sugar Total dietary fiber Carbohydrate
il
Regula 29.30+£0.25 0.714+0.01 5.90=£0.06 24.78+0.08 5.8240.07 57.29
ular
TR
I)i)ﬂff&ﬂgz 2. Jow-fat 29.10+0.18 0.814+0.02 2.80+0.14 10.504-0.06 7.0340.06 59.04
_e8s sugar ¢. low-la
25 LTIk AT R I B0 B, i B foods7120192.

s ’ - , S SR, R 2 IR e s I LA '

I HEFUBCE VEHY , 245 T MR J2 085 A Rl 1 R R s (9] Juil, JUM, AEdh, 5 . A B i g DRl Jit oty B FEAiek ol 45 [ ]

CREFE 55 SR P A0 [ ) 5 7 0 2 I L 01 AL RS, 2021, 40(2) 222 EAN XL FAN G,

B RN —J )5 N ~

i 1 Q*%AIET/4 i j‘;ﬂ%& . ﬁﬁff‘h B A REN J N, et al.Rapid debittering of navel orange peel residue and

D AT 2D.OE g

OBRAS, Zhon (RRE EuR gy H its filling preparation [ J]. Journal of Huazhong Agricultural Uni-

EW N % Frz ol il ISEaN Y . . . . .

MUEH? ’{WET”% %%X—j LH?H'E/J m%ﬁ%%ﬁ’ o versity, 2021, 40 (2) : 213-221 (in Chinese with English ab-

“ i stract).
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Optimizing the filling formula of citrus peel residue
based on simplex centroid design

SONG Yue',FAN Gang',REN Jingnan', PAN Siyi', LI Zhenglun®, HE Xiang®, HU Zhaoxing®

1.College of Food Science and Technology , Huazhong Agricultural University/
Key Laboratory of Environment Correlative Dietology ,Ministry of Education/
Hubei Province Key Laboratory of Fruit & Vegetable Processing & Quality Control ,
Wuhan 430070, China;
2.Qugu Food Co.,Ltd. in Zigui County, Zigui 443600, China

Abstract The scientific development and utilization of citrus peel residue can not only efficiently uti-
lize citrus fruit resources, but also greatly promote the development of citrus deep processing industry and
realize the sustainable utilization of citrus resources. The filling of citrus peel residue was made by using cit-
rus peel residue as the main raw material , maltitol , coconut nectar and mogroside as sucrose substitutes , and
medium-chain triglyceride and polydextrose as fat substitutes. Taking texture parameters and sensory evalu-
ation as comprehensive indexes, the sucrose and fat substitutes were screened with single-factor test. On
this basis, the simplex centroid design was used to optimize the filling formula. Finally, the optimized filling
formula of citrus peel residue based on 100% filling was obtained as follows: citrus peel pulp 79.20% , malt-
itol 7.50% , coconut nectar 8.70% , mogroside 0.10% , peanut oil 0.13% , medium-chain triglyceride 2.26 %,
polydextrose 0.81% , and corn starch 1.30%. Under this condition, the filling of citrus peel residue was
bright yellow in color, delicate, soft and glutinous, fresh and sweet. The content of total sugar and oil de-
creased by 57.63% and 52.5%, and the content of total dietary fiber increased by 20.79%. It was a new
healthy filling with reduced sugar, low fat and high dietary fiber.

Keywords citrus peel residue; fillings; reduced sugar; low fat; simplex centroid design; formula op-

timization ; utilization of citrus resources
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