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Y BT R S5 A [ 6 BEL A ok 4B % L A5 v
VR T o R v ARk S A i B 4R R 4 R R R
T 5 B RN e SR e A R I 4 R RE K L
YR SRR LR Y R A R U 0 3 5 A
Tl RE A 2R 2R AR . B0 n] e e R T
PL R R A R M TR A R AT 4
Yy, AT DS B B R R SR A ) R, A
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i 3ok 4 LR AT ORI B2 Ve R T ) A5 ST A 4
TR K NG R, S BT 0 S R R AL AR
P A5 AU A5 B R S 3R S S S ), Ol 4 R
RUREE NG A T T ARt 2%

1 MRE5FE
1.1 MR 5iEH

RS 1T KRR B AR TR (8~9 )
W b Bt S A R R T AT PR R, PR KO 2R
B35 SR 1490 26%

A B (Fue)  RUZEHE (Rha) | FTHLAABE (Ara) |
UM (Gal) B ZHE (Glu)  AHE (Xyl) |2 2L b &
2 (GalA ) 5 #E & , Sigma—Aldrich 7 [E 2 7 ; 48 AR
Wy 1, 1- R B2 A AR (1, 1-diphenyl-2—
picrylhydrazyl ,DPPH) .2 ,4,6— =ML BE L35 =1 (2,
4 ,6~tris (2—pyridyl )—s—triazine, TPTZ) 2,2~k &
W (B-CHEARIFHEM -6 R ) —%kEh (2,2-
amino—bis (2—ethylbenzothiazoline—6—sulfonic acid)
ammonium salt, ABTS). % & F MR 45 i ,Sigma—
Aldrich HFE 2% A] s 2R W W ER IR JCK B L =R
LR, E 255 Ak 2 R A BR A W
1.2 &B&5E

BLK-0.5 H =S¥ R THRAL, VLR SR 18 R
Rl & A RN 5 ZX-015YTHG & it #4 k1
P, AR ZE 17 IE 0 BT Be IR 15 A B BOA BR A Wl
HR1848 "WHIHI M T AL, BR i 22 55 45 DX G 5 2
ML #% A1 PR~ 7] ;Lens Eye—NET Versionl.5.5.0 Hi
THRER M RS, L [H ;Nikon D700 KA AL,
JE B Nikon 23 7] ; VolScan Profiler 300 £ f 14 F1
WAL, B[ Stable Micro System 723 H] ;TA.HD
plus TiFJ{L, BEE Stable Micro System 2\ ] ; DSC
8000 22718 i A, S [ PE 24 7] ;S-570 441
ML, HASH LA YC-80 fiehk i 24X,

B K AL 5 A R 2 W) 5ICS=3000 2 W AH 2
T, 56 [ 3 22 28 W AW1000T 7K 43 3% B E A, B
RS A FRA
1.3 Ak
1.3.1  4HfBE Z R4 5 or RAR I F R0 kO
TR LY R I 55 CARAE TR EHEE,
TG 5 70% CBEE W (ER b=1:20) 1R 5, 12
P& 2 h JEHhE , ANIEY T 70% 0 £ B e, 35 CHt
T 2 EEAREABEEYE (Alcohol—insoluble
Residue, AIR)", K¢ L il g8 R £ BEPE A
I ,40 Chefk 75 & 2 OB W gmg T 216
B, SEEMNEY R (Alcohol —soluble Residue,
ASR),

P2 4 i BEY T AIR 5 0.01 mol/L 7 £
TR T (P H=1:40) 1R A, IR & W pH HZE
2.0,40 CRB A M TR 2h, BHRME, 18
BT 85 CHUK PRV 2= P E 44, R T 2 iH F 15 3]
AE 7K %5 4 41 4 (Insoluble Dietary Fiber,IDF), DX
B R T B EE AR BKIEELF4E (Soluble Di-
etary Fiber,SDF),
1.3.2 FERhA B SRR R BT A R
IR (PR L) MBRITHK G, A GE R
(2.5 emx2.5 emx1.4 cm) 1, 7E-80 CHAFF Witk
24 h JE AT BA R R T, o ER B S -40
°C, H.25 FE R 80 Pa, — K T M AR B2 4 10 °C,
TR ERE AR 15 °C, =W 20 °CL fE IR
Wi 50 °C, 3T 30 h,
1.3.3  GalA FIH PB4 B0 a2 40 it e 22 4 241
I3 0 GalA 5 5 2 B XU el | B A
a3 RO H1A

i ff BE 22 B 20 53 1 MR R I 2 2 IR Yang
IR AT P REAEIE S, FRIZY 10 mg #F 5
FOKE S A 2 mol/L 1Y =9 L BR 4 mL, B4~
FESRFEA 1 min J5 F 120 C/K i 1.5 h, BHEA
IR T, LB FRKERIFERE 10mL, kS
fi a3t 0.2 wm JERE S AL kA CarboP ac
PA20, i sh A0 A A4k, s A B.C 43 5N
0.25 mol/L E A ALSFI 1 mol/L B FR 4N | 3 3 4 0.5
mL/min, FEREIRFN 10 wL, iR K 35 °C, Kl 2%
Ry Ik 22 B A DU 2%

A oA L 23R T R A 20 R SR e 22 i ) A O A
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R,=GalA/(Fuc+Rha+Ara+Gal+Xyl) (1)
R,=Rha/GalA (2)
R:=(Ara+Gal)/Rha (3)

K R ——H I FHEME GalA 50 EE rh M b
LA, 2 R Z B4 PE B s R——Rha 5 GalA
(LA, 7R RG 4519 i 8 A~ e 2 08 04 L 41 5
R+——RG-1 {4 B & 5 Rha MY LLIE, FoR
RG-1 SCHEFEEE
134 @PFENE 2% Hou FH ke, #f
i L L a b HERIR
1.3.5 JEH 2% Zhang U 07 1 IR B
WL Al AT P/0.25S BRIE 4k 14 P 1 Ak i
Jr BEAT 2 R 0 R i e R
S 1.0,1.0,2.0 mm/s,, filh & 7 F0 %853 B 25 53 51
5 H130.0 mm, LSRG AR v 8 05 R ) 0 fi A
ANy )5 SRR E <o IS BE <A~ AR A FRA
8 KT &I 5 o — A d5e KAB A e/ IME CT- 1A
1.3.6  THOWZEHFY A B SRR T B AR
TR O UV (IR L% = STl s O Y TS S i e
ARG SRR L, RER 4 fERIEs
WA TAERE 10KV, TAEIEE 8~11.5 mm £&1F
TR 50 A5 WSS T O 254
1.3.7 EFRMBEM R EOBER 2R B -6 R H
M, 0.2 g Fo oS (A RE S oI A 2 mL ¥R
4 6 mol/LL 1Y) HCL & , A 25 mL Z518 K, $£2)

JGAE 96 C/KE 2h, WHIEMA 2mL #KE R 6
mol/L i NaOH ¥, #£27, 10 000 r/min 4 ‘C&AF
FE 0 10 min, FHKE 28 2 50 mL, 45 ¢ 00AE
P o 1 2 225 TR A R 5 0 3 2% GBIT 15672-
2009 ¢ & FH P ROBE S A I ) T vk
FEWL

EH S EMRYE GB 5009.5-2016( & i % 4 [H
FARUE A5 AR T I ) R )

K% A Folin—Ciocalteu /7 M & S LW & &,
PrAa AL tE L DPPH ABTS [H H 5L 35 B fig )1 fgk &
TR 5 RE 11 (FRAP) FERPY,

FILR R GB 5009.124-2016( £ /i % 4> [

FhRAE 1 b P A R I ) R )
1.3.8 FHFAIME R FREHITINE, B
FIRE A 1.0 g BT 20 mL TiZs b, R DU 2
e 205 B 5 O T2 R ZE T B 30 min, T
TR A S 38 A B R ARE SO, B R R
17 A 600 mL/min , W N {5 5 K 0B [E] R 60 s, AR
SRERGICFE, KB ER 3K, 4 RBCEHE,
X e R A SBUE PR AT 32 B4 40 BT (Principal  com-
ponent analysis, PCA),
1.3.9  EEEIEN 15 BBl A B 4 e
BT /N X ME R A A ORIk XU |
AT 4 7 FE R AT PR, LA R S IR W40 48 20
43 R 2 43 100 43 LA A SRR PF S b o
mE 1,

1 RABREBEESERE

Table 1 Sensory scoring criteria of chips

15~20 % 10~14 % 5~9 % 1~4 %
- EEY—, AWERE, LEEHN— AHUEET LENMNRHA,ABE ELERHLABIRE
T E A o HE— KRB S B ARKERE
. WEAR EHF . RES T R MR ERM. M. MAE—M&. BET. KREXKK. EFH
»F R T BEF VNI
R IATERAA ok ii:%%mﬁé%‘ KRR R ok B8R Aok BA Fok
. . . ! o . EI W a
i B A P A R oS RS BR R R R SRR B ‘
A vk
SRTELE EwHE BiHE Rk & itk &

1.4 HEHITSESH
AR K T SPSS 19.0 #EAT0HE b, B

P AG: 56 4 O 22 20 T (ANOVA) FII SEAEAS T A6
95 HEAT 22 5 W KL 56 (P<0.05) , £ ] Orgin 9.0
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AT R R 2

2 HRE5HH
21 ERMAERAEBULEASZER

SGE M R B R 5K A3 /N TR A A RE
ZHEBEEMAI, RITERH) o 4 S i 5 I e ot
P RR I A LR A B AL b, ATk SR R 4 oy
I3 R K Gy BV T BORT BE RS PR I = R
RN V) BT AT 2D o3 SRy AT TR R R AT 4R RN
AT VERG LT 4E, 22 R A ST R R e R
ZE ) A R A W 2, PRI K A
TRA, KRR, FHREK S & &b
(89.98+0.59) /100 g FW, 3X 5 Montoya—Arroyo

ZEPIRFRIFSE 4 90.6 ¢/100 g FW &5 SR AHM, /Kor B
AHIBAAER, TR0 S K o & B e v
R UK B /N AR FN 4347, DT 52 Wi i
ZALEERIE B, 1o KO SRR ATR i
WEEHTHRN, LM N IDF F1 SDF & &5 TR
1 (P<0.05)  IDF EZ MG ARK g R 4
Y Z AR, SDF W) T Z LR ok 3, FikEE R
REBRRNTEZNEELT%, EETERIVK
H R WSS R P TR, BRE R A
BJEL R A0 B RES ) ASR T2 B LA AN TR 1
B BUN LA A O N e B/ 4 L SUE DN
B 1k AL BRE i 24120, - S Bz v ASR HiR K TR,
KIS HH 2 (P<0.05)

*2 RAMREABES S (g/100g FW)
Table 2 Composition analysis of pulp and peel (g/100g FW)

# oo =RRA ERRA KERRA K AR R
IDF 1.41 £ 0.06* 5.89 £0.01° 2.19 £ 0.06" 3.07 +0.19°
SDF 0.56 = 0.21° 2.50 £0.31° 0.66 = 0.02° 1.38 £ 0.04"
AIR 1.97 +0.07 8.39+0.13" 2.85 £ 0.05° 4.45 +0.16"
ASR 18.21 £ 0.07 2228 £0.13° 19.93 + 0.05" 5.57 £ 0.16"
KoyaE 79.82 £0.12¢ 69.33 +0.35° 77.22 £0.31" 89.98 + 0.59¢

T IDF S AE KA PELT 4k s SDF K i £ 4 s ATR S BEAN I VE W) 53 ; ASR Sy BRI ME W) 57 5 (R4 7 5 Bl R ) 7R 22 57 i 3% (P<0.05)

e 3 T SRR SR AN [ 40 B A 1 oo
W2 BCRIORE LG 2R % S TR R Bz 38 2ot 4328 S A
#| AIR IDF 1 SDF 3 #h 4l g B¥ 224 20 43, & v
W& B AR ZUBE I IR & 5 AIR>SIDF>SDF, 3 F
3845 Rha A1 Xyl, 6 B 3 e Fn A 4 580 9 77
1€, SDF m 3= 8 v B 2 Ara Gal 1 Glu, {H
Rha il Gal & H M 8 v B o5 19 L 491 3% i [R) 21
AIR 1 IDF HhAHR 9 L5, BEHH SDF h 222 4
JiLBE 24 o R . AIR IDF FP &SR 19 Glu Xyl
Fb 15 22 41 43 v =8 L 1 200 i BE 22 M I £F 2 R RN 2
Y%K H/P B Fue Rha SIS 4R oF
YR AN E DR . 2R IR K AIR (IDF I
SDF 3 F414> " Rha Ara Gal .GalA & & KT H
PR, U P SR R R R S A T 2 SR K e R
AIR . IDF 1 SDF 3 #1414 % Rha Fuc.GalA % &
KFRA, HAIREFRE AIR L IDF 4 Xyl & &
BERTRA, SRR PR, a4
R OGRS EA T RA R R 40 i RE A5

P LR A R LR g R AR PENIE VR 454 Ko+
C TR W R 2 0 1R R, A, 1 Rk
Je SRR B B S e TR, IR
T2 B A SR S A G G A R RE T R B
L SR AT S AN [ SR 2H 43 B 2R T RN S B
B8 T SR e SR A R e B A A v e LB
WERR & &, AT R1BUR AR, BRI m Lk
JEE OB 1) 43 SRR AR, SR 41431 R? A 0.01~
0.03 il P, Kk e SR T A K 10 B 2l SR 2R e v B
BN RV SR S 2
22 AMBEVMEZAFZTREERMAERRE
R EBENZE

Ji e B €8 SR VT 7 i T B B AR AR, B
T 52 W I 2 X RS2 R L R 4 AU INAR
XEZR R TR aEEm, K1 81
KEFME R RSN, R 4 FTE 1 RTE S MPP
HMP 1) L {8 o {818 35 775 B35 V22 57 MPP 5
JEW® T MP,MPP ¥ « (E{X T MP ¥ &, XATRES
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TR R AT G, 8~9 B T R B i 2 R
KRB REMoE 4z, 5300, 3 3 MIE 2 & sk de
KRG M i kA T R R e b H2E

FE DP 2 KRR ARG, DPP 2 I H
K e TR BB, | S 200 K T R A AR

F4 FMREI FDERMNERER BFHFN
Table 4 Effect of adding peel on the color of FD mango and pitaya chips

o Y5 MP MPP bp DPP
L 4237 +0.75" 43.75 + 1.04* 44.5 £ 2.77 3343 +1.11°
GAES a 13.49 + 1.35" 9.14 + 0.96" 3.66 + 0.30° 18.39 + 1.20°
b 27.88 +3.36" 27.04 = 1.47* 2.79 £ 0.34 -5.31 +0.31*

T MP R A G A MPP D75 B2 2 e s DP 2 O LR LG A s DPP D7 12 19 JCIE SR MG P 5 Tl 5 5 B AN ) 278 25 52 i 3% (P<0.05)

TEMP 2 SRR A R MPP Syl B2 25 506 R DP S KO SRR A A 3 DPP Jhy s B2 1 K Je SR

1 ERMAERMER=RE
Fig.1 Image of mango and pitaya chips

23 AMREMEZAFZFTRERMALRE
s BE AN BE Y 2200

e P RS R G R A O A R S I 7
B LR G5 7 L R 2 A R ) ot 4 A DGR
2a WP TR R S -gEm et 2 . i
B 7K 53 TE FL28 V8 R T 2k B op 22 UK B TR 5B
TRER T LR YR | P2 2 32 R 2R e 55 40 it B 20 4 2
Rl W 25 4 e v AR VR 2 FLRR .
F B AR I A8 B 22 AL 2 A 0 FLRE 23 25 il AR I Bl
Wizd , BN S sh, Hk, F -l I h R
SR Y TR R 22 /NG 2R B A R 0
P4 U5 20 et A SR A — o R b S R e PN S
JiE KN S8 5T 1 D B A B R Y TR W . R R 2a
I MPP £ F R ES M 8 mm Ab5E AW %L, B A
TERSERGFIHER KAWL, Uil MPP 38 EEK
TR E A 3~7.5 mm Z [A] B DPP % DP L 77
28 Ui W] DPP B 5] (I fLBESS HE 04
AN — e R b S WRME R B, it g B R
/NS AR, FR P 2b 1, MPP B B B K
T MP B ME A S, B 3 K 0] BB 5 e R e

SR 4 RE Z A 5 25 A OG, AR IDF A4y
TEERRN 42 15, FECEAALARTN 4 EEY)
Fi¥h %, 7 A TR % SCHE AR AR FLRE T i e
MPP R i B 3G AR ATk i iz 2o R o B A
DPP 1 DP fifii A 22 AR W2 KRR AIR
TEERAMSS AT, = AIR & 2A BT A W
PESE R TR B, A K T SR 2R B2 7K o3 B i R R
FEAR T R s AR R N R ) & i, e R 2
Fo B AR, R DP A DPP JifE A% 25 530K ik
E

i & 2a 38 AT UL, 5 A e SR e B B 1
Z 5 ST AR I S A,
T R e ) o D PR A A R ) T 2
Ak, BEE YT i R DL R 2 W
k., RARPIE ASR it 22 AN AR
PR R L | MR RN AR (LL B 1
1:2), KRR FEEIBEMA A (L 1:
1), AN E R, B R s s a2 ke R
2.7 A5 SEBEE i Iy TR TS 4 D
B 5 70 A0 M B R 20 1, AT K 3 5 2 L 455 44 1 M1
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H MP ORISR E R s MPP Al 2 225G R DP Sl KR SRS RIfE R s DPP R B i Kk Je SR s 5 S TR 7 B4 0 R [R] ik

PG B R WA 25 5 B (P<0.05)

B2 FDER XNERERON-FEEEML (a)FEEE (b)

Fig.2 Force and distance curves (a) and hardness and crispness (b) of FD mango and pitaya chips

24 FAMREMEZAFZTRERMAERRE
F 00 45 ¥ 19 8 i

TSR K TR S e R SOW S5 AL AN 1R 3 TR
MP MPP # DP . DPP A7 B} & iy 35 57 W 53 Ik 22 £L 45
¥, T 1 SR TR SR T Sl M A A A
2 1Y RS AT R SR TR e A g e B ok 22 LS5 R
MBS 2 —, A A BRI SR I & i X T
S TR T 1 5 e 9 9 T A I T X — S5 2R
MP 355 IR &5 A 5 MPP 58RI A3 57, 5 nl fig 2
MP g B2 KT MPP (i H . MPP AHXT MP fLA42 5
AN, BB R B MPP FE S b S A AR T
22 (1) 20 L RE Z2 8 TR B BELRSE T oK R 9 K, R T
Je T8 WU 350 (1 2 FLA5#E . Hnin 8P WK1
FLB AT e T 0™ S EERRAIL, X 5 A 5T AL I
ELER—3, 54N, DPP &% DP fLBRHH £ fL12
INEEIE), X 5 2a W DPP 85 A IR 6 5 A 75 DP
Koy g R —5,
25 HMREMEZLFTHREERMAEREE
FEFSFHENIIT

TR K T SRR SR i W R A A A 22
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Fig.3 Effect of adding peel on the microstructure

of FD mango and pitaya chips (x50)
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Table 5 Effect of adding peel on the total sugar, protein, total phenols and antioxidant properties

of FD mango and pitaya chips

o 5 BAElg-g! &8 fii/mg- g BB /mg- g R
DPPH # & %/% ABTS # % %/% FRAP/mmoL.- g™
MP 0.841 £0.07*  38.81 +0.01° 1697 £0.99° 9430 +0.05°  70.96 +0.05*  8.905 + 0.22°
MPP 0.579+0.05>  36.37 +0.03* 19.02+0.88"  9557+0.01*  79.96+0.08°  9.123 +0.13"
DP 0.626 +0.07° 5927 + 1.67¢ 2.15 + 0.06° 6.07 +0.53° 2.57+0.07° 0.845 + 0.00°
DPP 0.517+0.08°  58.10 +0.19° 2.05 +0.05° 23.50 + 1.20° 5.72 +0.02" 1.036 +0.01°

.25 RS R AR X MP Al MPP DP Al DPP 43 5 E 47 20 ST REAS TG 56 19 45 3, Horp MP F1 MPP 25 5 a b #71% ,DP #1 DPP 45 £ F

o d R A 9T R R 7R 28 5 i # (P<0.05)
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Table 6 Effect of adding peel on the amino acid composition of FD mango and pitaya chips(mg/g)

o Yy 5 MP Dp bprp
R A B 3.54 +£0.018 3.97 £ 0.06" 5.16 £ 0.30° 4.33 £ 0.05*
T B BR 1.42 + 0.06 1.52 £ 0.00 2.51 £ 0.06° 1.93 £ 0.02¢
£S48 1.70 = 0.00 1.88 £ 0.01" 2.84 £ 0.06 2.18 £ 0.02¢
BRI 5.29 £ 0.05* 5.76 + 0.08" 11.72 + 0.26° 8.03 +0.10¢
H AR 1.39 £0.12 1.58 £0.01" 3.43£0.18° 2.57 +0.03¢
EEN 3.16 £0.13" 3.41+0.03 2.85 +0.00° 2.31 +0.02¢
F kAR 0.13 +£0.01° 0.12 +£0.03" 0.48 +0.09° 0.38 £0.01°
8RR 1.72 £ 0.06 1.83 +0.04 2.99 +0.24° 2.51 £0.02¢
W ALEER 0.27 = 0.06 0.16 £ 0.07° 1.01 +0.15° 0.49 £ 0.01*
e 1.31 +0.15° 1.51 +0.02° 245 +0.13° 2.00 £ 0.03¢
5 R 2.31 +£0.08" 2.47 £0.01" 4.56 = 0.02° 3.49 = 0.05¢
B 2R 0.33 £ 0.04" 0.24 +£0.13" 1.79 = 0.40° 0.86 + 0.36"
KA R 1.26 +0.15° 1.48 = 0.06" 2.95 +0.25° 2.25+0.01¢
AR 2.35+0.19 2.61 £0.07* 292 +0.21° 2.68 + 0.05¢
20 R R 0.77 £0.21° 0.83 £0.13" 2.26 +0.06 1.55 £ 0.08*
My BBR 1.88 +0.42° 2.33 +£0.07° 7.59 +0.35° 4.59 +0.01°
M A B EAA 10.65 19.39 15.37
BRI TAA 28.84 57.5 42.15

25 5 B S AR X MP AL MPP \DP Al DPP 43 5l 47 70 57 BEAS T A 560 (1 25 52, Hovh MP Al MPP 25 2 H a b 7% ;DP Al DPP 452 H

o d TR ; A 9 TR R 2 7m 28 5 i 35 (P<0.05)
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Fig.4 Electronic nose response value (a) and sensor load distribution diagram (b) of FD mango and pitaya chips
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Effect of Adding Peel on Quality of Freeze—dried Restructured Mango and Pitaya Chips

Guo Yuxia, Bi Jinfeng, Yi Jianyong", Li Xuan, Feng Shuhan
(Institute of Food Science and Technology, CAAS; Key Laboratory of Agro—Products Processing,
Ministry of Agriculture and Rural Affairs, Beijing 100193)

Abstract The peel of mango and pitaya are rich in dietary fiber and polyphenols, which are not used effectively, re-
sulting in a waste of resources. The processing of restructured fruit and vegetable chips based on vacuum freeze—drying
technology provides a feasible way for efficient utilization of peel resources. This study took mango and pitaya as typical
objects to study the differences in the composition of the pulp and peel, and to explore the effect of adding peel on the
texture, color, flavor and other sensory qualities, as well as total phenols, protein, antioxidant and other nutritional
qualities of the restructured mango and pitaya chips under vacuum freeze—drying. The results showed that compared with
the control samples without peel, the hardness of chips was increased by more than 56.36% by adding mango peel, and
the microscopic pores was more compact. There was no significant difference in the crispness and hardness between
pitaya chips with peel added and contrast (P>0.05). And the number of microscopic pores increased and the pore size
decreased. After adding peel, the antioxidant ability of pitaya chips was increased by 18.43%-74.17%. The total phenol
of mango chips was increased by 0.01-0.25 times. Sensory evaluation showed that there was no significant difference in
the comprehensive quality of the two kinds of restructured chips with peel added. In summary, the process of restruc-
tured chips with peel can significantly increase the resource utilization of mango and pitaya while maintaining the core
sensory quality and improving nutritional indicators.

Keywords mango peel; pitaya peel; vacuum freeze —drying; restructured fruit and vegetable chips; texture; sensory

quality



