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Comparison of Shelf Quality of Different Treatments on the Blueberries
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Abstract: By comparing the differences in low-temperature shelf quality after different treatments of blueberry ice storage, the best
treatment of blueberry post-harvest preservation was explored. Using 'Legacy' blueberry as test material, the box-type modified atmosphere
package (MAP), 1-methylcyclopropene (1-MCP), and the box-type modified atmosphere package combined with 1-methylcyclopropene
(MAP+1-MCP) treatments were employed to study the impacts on blueberry quality indicators, physiological indicators, hardness and color. The
results showed that the differential indicators among the treatments were anthocyanin and Vc by OPLS-DA analysis. At the 12th day of shelf life,
the soluble solids content of blueberry fruits treated with MAP+1-MCP was 12.84%, the titratable acid content was 0.85%, the Vc content was
35.61 mg/100 g, the anthocyanin content was 87.51 mg/100g, and the hardness was 897.75 g. Compared with the control group, the respiration
intensity and ethylene production rate for the MAP + 1-MCP treatment decreased by 13.32% and 28.27%, respectively. This showed that the
MAP-+1-MCP treatment could delay the decline of Ve, anthocyanin, and titratable acid content in fruits, slow down the decrease of blueberry
fruit hardness, delay fruit softening, and also inhibit the increase of fruit respiration rate and ethylene production rate. But the effect of each
treatment on the color of blueberry fruit was not significant. MAP+1-MCP was the best treatment for postharvest blueberry fruit, and the
experimental results could be applied in the commercial sale of blueberries.
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Table 1 Effects of different treatments on blueberry quality index, physiological index and hardness during shelf life

5% 42 B 1A /d
Lo 14
0 3 6 9 12

CK 122740.15%  12.18+0.13*®  12.10£0.13*®  12.02+0.14*®  11.93+0.08

- e MAP 12.73+0.13°*  12.68+0.15"*  12.630.10"  12.58+0.11**  12.53+0.17"
TR A% 1-MCP 13.03£0.08  12.95+0.05**F  12.87+0.05B  12.78+0.13%8C  12.70+0.11*¢
MAP+1-MCP  13.00+0.09**  12.96+0.12**  12.92+0.08**  12.88+0.25*  12.84+0.07*

CK 119012 0.93+0.04"  0.88+0.19"®  0.74£0.11°%  0.57+0.12°

. MAP 128£027*  1.09+0.14**"  1.0320.14*®  0.87+023" = 0.72+0.13™"
qiﬁi&ﬁ/% aA aB aB aC abD

1-MCP 1.13+0.08 1.00£0.31 0.91+0.05 0.81+0.18 0.67+0.13

MAP+1-MCP  1.30£0.22**  1.11£0.11*A®  1.04£0.20®  0.93£0.11°° 0.85+0.03*

CK 37.6740.17°4  35.52+0.17"  3437+0.15C 32224037 30.06+0.23%

MAP 39.65+0.11°  37.83+0.57°%  36.02+£0.17°C  3421+0.17°  32.40+0.53F

Velmg/100¢) 1-MCP 39.53+0.32%  38.1120.11°%  36.7+0.14°°  3529+0.01°®  33.87+0.74F
MAP+I-MCP  41.38£0.37**  40.69£0.00*  39.00£0.57°®  37.30£0.20°°  35.61+0.53"

CK 65.2240.64  67.64+1.065  70.07+0.85%F  71.50£0.64%  72.93+0.21%

" MAP 754940420 77.8142.56°"  80.12£0.21°C  82.4440.01®°  82.75+1.07
&3/ mg/100g) 1-MCP 75.671.07  80.69+0.42°  82.19+021°®  84.10£0.64™  84.83+2.99*
MAP+I-MCP  76.77£3.00"®  80.22£0.21°%  84.02+0.42°®  87.84+£1.93**  87.51+2.35™"

CK 82181229 89.70+3.03°C  102.09+4.38®  118.15£1.45*  120.99+5.17*

I MAP 80.55+7.78"  85.50+4.37"  98.00+3.44™  114.62+147**  119.64+6.27*
FARER e CO/ (kg h)] 1-MCP 71.64+4.86™C  77.33+2.81°5C  93.56+18.56™F  99.249.78*  105.46+8.96°*
MAP+1-MCP 7451120  80.36£5.38"C  91.19+2.25"®  101.09+2.47"*  104.88+2.73"

CK 17.7741.80°C 3327+6.98  3423+5.14®  39.41£0.86™"  46.44+0.97*

. MAP 20.03+3.41%  29.66+2.30°°  32.94+022°C  38.11+1.10°%  43.89+1.43%
CHERE R L g )] 1-MCP 18.96+12.91* 21.79+10.85™  23.64+3.66"*  26.82+1.07°%  33.59+0.29"
MAP+I-MCP  16.60£6.61"®  19.77£3.64"®  2235+8.61"®  25.52+0.67*"%  33.310.99**
CK 804.34+86.37*" 801.89+86.98°* 799.43+126.86™* 796.98+24.79** 794.53+111.29**
MAP 928.97+44.99** 911.13+62.78*  893.29+56.69™" 875.45£95.59™* 857.61+£132.69**

I-MCP  907.77£96.28** 903.77+78.05** 899.76+47.14** 895.75+31.36™ 891.74+118.13

MAP+1-MCP 928.39+£65.13** 920.73£75.49** 913.07+40.43** 905.41£21.05** 897.75+82.13**

A AR DNEFHERTHEINENEARNEZFMZF (p<0.05); AR KEFHEATHETHEEFNEZFR (p<0.05).

R 2 WoRHE R A R AR B 5 RSEAE DAY VR R RS Z AR, CK 4. MAP 41AN
FEE. ATLCREH, B DR RAE R, R L I-MCP HI R AE R EE EARES,
BHAPEAR, (HZERALZE (p>0.05). RS L EECAT MAP+1-MCP 2 W) stk L BT B s, X&)
AEAE PRIAFE RS BE S BN (] (ARG, SRR R MAP-+1-MCP I R] LA A28 Sz e i) 22 ik, {H
WA SR s, AT AR T IR A AR BT AR A S I OER, R RARE
o av bAEHIEFR A AF R RIS, P (p>0.05). AE ATLMRFE L. a. b ERM G A L]
AR, BT IERER A SRR, DRI AT ] AN [FI AR B RS DU A AR AL, BT
av bEHZUAEZE (p>0.05). AE &H| AR LN FI AE {ENVEE fEHR .

L. a. b EiFH M SRR SRS 5%, AE BUEBOK,
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Table 2 Effects of different treatments on the color of blueberry during shelf life

Joi sz R 4eatia/d
7N
- 0 3 6 9 12
CK 28.4243.68* 29.50+4.33* 28.41+3.74* 28.25+3.17* 27.93+2.98%
L MAP 30.7+3.93% 30.38+4.41* 30.44+3.93* 30.04+4.08* 29.34+3.10
1-MCP 30.1343.55* 30.55+3.33* 29.52+3.55% 29.42+3.60° 29.19+3.55%
MAP+1-MCP 32.82+4 47 31.09+4.75* 30.35+4.47*4 29.07+3.15 30.56+3.07*
CK -0.32+0.24% -0.38+0.21% -0.28+0.17* -0.2940.22% -0.29+0.13%
MAP -0.28+0.27 -0.34+0.16* -0.38+0.45% -0.37+0.14% -0.33+0.15*
a
1-MCP -0.28+0.20% -0.47+0.24% -0.23+0.28% -0.36£0.17°4 -0.33+0.20
MAP-+1-MCP -0.4120.14* -0.31£0.25%8B -0.24+0.21% -0.33+0.15* -0.35+0.23*
CK -4.84+1.53* -5.20+1.49* -5.45+1.76" -5.04+1.39* -6.29+1.14*
b MAP -6.09+1.58* -5.73+1.62* -6.1£1.65% -5.65+1.44% -6.24+1.25
1-MCP 54342134 -5.62+1.07* -5.47+1.92% -5.71+1.43* -5.95+1.48*
MAP+1-MCP -6.82+1.52™ -5.46+2.09™* -5.78+2.00* -5.17£1.26™ 62141.13%
CK 28.83+3.99% 29.96+4.03* 28.93+4.67 28.69+3.46 31.5743.19%
AE MAP 31.30+3.98% 30.92+4.25% 31.0544.71% 30.56+4.32% 31.96+3.34*
1-MCP 30.62+5.174 31.07+3.72* 30.0243.57*4 29.97+3 .87 30.78+3.85*
MAP+1-MCP 33.5243.69* 31.57+4.94% 30.8943.39* 29.53+3.09* 30.19+3.28*

A AR DNEFHERTHEINENAFNEZFMZF (p<0.05); RRMKEFHEATHETHIEEFNRZRF (p<0.05).

L EH TR W], B L2 R RE R, ARSC
SR P R RS ATV PR I A S A IR

BERSER B
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SO PR AT A SO S S A 5 d R AR
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HERMH 1-MCP Ab 2 i 4b 3 2H 2 [B] 22 5 B 3%
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X WE R P A R R AUR, (HARZE (p>0.05), UV-C
R o) s AR P TR . ARSIV T R DR
1-MCP+ 2 )7 W B 70 it % . 25 48 28 T R Se OB FE () R
B, BEAIK T S HIUPIR o AN 20 A R, RRE T
FFRE IR, H 0.8 pL/L WK 1-MCP+ )&
BFA B AR . XIBETRE AR, 72 (0.540.5) °C
T, MAP AR RIFE RN Ve B, T ER &
&, RCEAREIEE, BRRSEe, Tk

SR A AR AT, BFICREL MAP AbEERE
ROELE R LIBEE, ek RS TR S s i, LA B3y
TESET 1-MCP J MAP i W5 (1 5 SR A AR 1
o AR5 FH MAP+1-MCP BESALFIRI A, iFsE T
PR AT (1 35 SR T B b P — T A R
R, PR T IR R IR AL, AR ORI
FARHE T AP IR AR B

22 PCA #LZeHWM % & i

AR AT Y S & AT ERR . Ve
R JEOH SR, WIRGRE . LIEERIER .
AE VENANFIZERZE PCA 208, HEhEH 2 ARk
7rs WIEE 3 PR

R 3 EMSHFHEE R SRR

Table 3 Principal component eigenvalue and contribution rate

IR A TEEY% B RakEY%
1 4.84 60.5 60.5
2 1.99 24.9 85.4

% 3 ATLLEH, FFERS kT DR 2
MNERGr, AEMEERSMMEEEN 854%, Hil
PA7E o0 IR B E A B I E EAE E . IR T
FAC1. FAC2 FITit N FIRFIEE AL, 5K 7435
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M H L35, HHHEARAFI=FACI*V/4.84
F2=FAC2*/1.99 » AR 1E 0T ARSC LR
/0, AXHzZHN F, +E AKX N
F=(F1*60.5+F2*24.9)/85.4, LT H G222 (a)
3 P37 205 W A I ER AR bR S5 B AR DM I A X A
FEo CRARortim, UORHIZRP AR sUATA  SS
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Fig.4 Fresh-keeping effect of blueberry shelf at 12 d with different treatments
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