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Effect of Liquid Nitrogen Quick-Freezing on Biochemical Activity and
Quality of Pitaya Blocks

Yang Jinli Luo Sijia Ding Haoyue Wang Yongtao

(College of Food Science and Nutritional Engineering, China Agricultural University, Beijing, 100083, China)

Abstract In this study, the effects of quick—freezing through spraying of liquid nitrogen (=40, -60, —80, and =100 C) and slow—
freezing (=18 °C) on microorganism biochemical activity and fruit quality were studied with pitaya ( Stenocereusgriseus 1.) blocks as raw
materials. The rate of freezing of the sample accelerated with decreasing freezing temperature,, and the freezing time was reduced from 1.25
to 0.367 min as freezing temperature declined. However, the sample exhibited low temperature fracturing after quick-freezing at —100°C.
The liquid nitrogen quick-freezing treatment inhibited the activity of polyphenol oxidase, and the residual activity of polyphenol oxidase de-
creased to 47.27% after —80°C freezing, while it increased to 301.09% after the slow-freezing treatment. The texture of the sample after
liquid nitrogen quick-freezing was better than that of the slow-freezing treatment and the rate of juice loss was between 8.88% and 10.50%.
In contrast, the rate of juice loss was as high as 38.29% after the slow-freezing treatment. The content of titratable acid, soluble solids, to-
tal phenol, anthocyanin, and ascorbic acid increased with the decreased freezing temperature of liquid nitrogen. The =80°C. liquid nitrogen
quick-freezing treatment maintained the best quality of the sample.

Keywords liquid nitrogen quick-freezing; pitaya blocks ; quality
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30 min, ££ 765 nm AL 2 W61

8) Z2 Mo S A it T P T

Z W S AL G PE ( PPO, Polyphenol oxidase ) il 5
Z: B8 P. Lopez AR IR B, FREX 10 gk
T B s13 A 0.2 mol/L pH6. 5 FY i R 2% il
30 g,1R%5],4 CHfE 1 h, FifE 4 °C 12 000 g F &L
10 min, F3HWEDA PPO $REBUK

BEDUE - FH B R 28 vh W VR %, A 2 mlL 0. 07
mol/L (AR " BHAW A 1 mL PPO $EEURK, 37 B 7E
420 nim A0 0 5 W A B ] 7 28 1kt £ B[] ]
H0.1 s, MZE 30 s, M4 ) B LA o 1 A5
RIR K I SR 5 Y PPO Bl

9) B ki 1 I

(1) o M i ERAE 7 &

® DPPH 74 BRAE ST E S 1 N. J. Miller 251" /1y
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Tab.1 Sensory evaluation form of pitaya blocks
fabr i Bixi
A AR, BRI 20~30
H&(30 73) B A AL, M P2 D 10~19
e = AR 3o R s A 1~9
L RIS 15~20
(20 71) B0 R EHR 10~ 14
AL BT R G 1~9
TOR EARBEN B B vy, o R A ok 20~30
JFi4 (30 43) TR, RAIAS W AR A RO O R 10~19
TR, B AR AR R R R T 1~9
REAT (0 R AR, FREef (], AT A, oSk 15~20
JRBR (20 53) AR FFE R TRk 10~ 14
B R B TR RS ) A 1~9
14) Hig o4 0.367 min, SN IHEE R — 2, AR, E T

FiAG iR 56 UE A7 W4T = H &, i R A IBM
SPSS statistics 20. 0 {7 HLE 2 ANOVA 23047, IF
TR BRI IR 22 , 45 51 DT Y 8 e b il 22 10K B 3%
JKFEH 0.05, 2 p<0. 05 B, FRf7E B &M H
Origin Pro8. 5 #1744,
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FH R 4, K 90 R 45 M3 4 7 o 151,1.25,0. 8 il
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Fig.1 The effect of liquid nitrogen quick-freezing
temperature on the freezing rate of
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Fig.2 Effect of liquid nitrogen quick-freezing temperature

on low temperature fracture of pitaya blocks
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KT R (38.43%) , R & ki B2 T B B 7K
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Fig.4 Effect of liquid nitrogen quick-freeze temperature

on the juice loss rate of pitaya blocks

2) W R VAT B X pH LTSS | AT i 5 IR A 56 1Y
Al

MR 2 Pros , ARACFRLEAE 5 Y pH TSS FIA] i &2
R A3 J2 4. 94 15. 97 °Brix M1 0. 178% , 5 AR FHAH
AL, 0 R R AN 2 R A U R S ) pH %A B 35 b
Ak (A2 -40 °C R A VRAL BEFN S8 VR A 385 A i 1
TSS i % PR, %455 1. Mulyawanti 2 iy 45
JAH—2, BV R A S 25 R R B pH A G
PEAEAL T TSS S B TRE, TSS & Mg EEZ
PRI A K AR VR 200 B 25 4, 5 S50 AT P S 3 1 1 , i
R R PR TR P B 4 Fik 2
AT T W R R N2 AR AL B 1 TSS A2 Ak ta$i 5
TR R A — B, 4 0 Y TR T R R AR
[F] Y R VR IR BE AL LS W Y TSS AR A SRl
TS FR AR — 3, BV 2 W 20 R T BE R B
TR R T, TSS & BTt

ERACFRLA AR LY, —80 °C K EUE AR AL TS RE ]
B TR O B BB AR, AR A PR Y R B
PETFRE, Al IR & kAR B AR, —
SR Rt e R P R A A K X 0 B 7 A e SR A
FH BT 0 AR A 3 25 P oA P o R T M
FEHBEE TR 5 — 2 Bk ml i a2 R mT A A 4 i nep
W), FE A VR R TR TS AE A6 2 20 IR e A il
R R A AR T AR AR g ad AR R

R 2 REE KR E XA RER pH, TSS  ®l il E B K #200
Tab.2 Effect of liquid nitrogen quick-freezing temperature

on pH, TSS, titrable acid of pitaya blocks

pH TSS/°Brix A E R/ %
KA 4.9420.02"  15.97+0. 15 0. 178+0. 003"
-40 °C 4.9820.02" 14.73%0.17" 0. 156=0. 003°
-60 °C  4.97+0.02* 15.77x0. 12" 0. 1670. 006"
-80 C  4.96+0.03" 15.72+0.07" 0. 175+0. 004"

B 4.9240.01" 0. 1630. 004"

1 RV EA R NG FHER R BB 22 5 (P<0.05)

14.43+0. 33¢

R HRBFRBRENNERREFNIN
Tab.3 Effect of liquid nitrogen quick-freezing

temperature onthe color of pitaya blocks

L a’ b* AE
AR 29.55+0.42"  9.34x+1.57% -1.24+0.27° 0O
—-40 °C  29.56+0.28" 11.49+0.83" -1.47+0.21" 2.19
-60 C  29.28+0.14" 11.09£0.40™ -1.41+0.15" 1.85
-80 °C  29.48+0.16" 12.36+0.86™ -1.29+0.16" 3.03

SR 29.92+0.22" 10.39+0.61% -1.68+0.21" 1.25

1 RV AR EA R NG FHER R BB E 22 5 (P<0.05)

RI-20 CHGAI AL HENHCR o= T
R X AR 78 25 AR — 2

W 3 Fias, 5 ARAE FHZE AR b, 9 08 v RN 22
AbFRJE KRR L H A B E Ak, -40 C -
80 CIR A ZRAL I G KR o H B FE LT, X
AT BB ARG i AR TP IR T KO SR A 254, AT
PRk T KSR A 1

2240 °C —-60 °C ,—80 °C ¥k %5 % &b B 1 28
RO K e B8y AE 435 K 2.19 1. 85.3.03 FlI
1.25, Ho 4 -40 °C F1-80 °C ¥ & 8 % AL 35 (1)
AE #3d 2, Ul W LB A8 b n] AR 43 37 B 3R 2
AL, 40 °CF1-80 CALFHSHIFES RA o« EA 4
B ZE T UG B i 0 1) BT A AR KR B R
FEVRES B it R g T A6 AT v 0

3) W EGE R IR X PPO RS T A5

WE S Jrn, R 7R A B S e R B0 PPO
T IR 2 B R -40 °C . -60 °C F1-80 °C K
R AL B 5 kO R e PPO il 16 M o B B 2
79. 64% 63. 58% F 47. 27% , 5%4% PPO [l 1 1k it 45 W
R R B Y B AR R %, AATHEZE-60 C F1-80 C
WA ZRANEE S PPO il 3 Mt B0 R R, H-80 C
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Fig.5 Effect of liquid nitrogen quick-freezing temperature

on the PPO activity in pitaya blocks

4) YRR PR TR EE X ST | A € BT R I R 1Y
2]

HI P&l 6 AT, A b B K e SR e S | A6 5 AT
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Fig.8 Effect of liquid nitrogen quick-freezing temperature

on the texture of pitaya blocks
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