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Effect of Seaweed Biostimulant on Storage Quality of ‘ Rainier’ Sweet Cherries
During Cold Storage Under Different Packing Methods
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(1. Academy of Agriculture and Forestry Sciences, Qinghai University, Xining 810016, China; 2. Key Laboratory of
Agricultural Integrated Pest Management, Xining 810016, China)

Abstract: This study aims to investigate the effects of seaweed biostimulant (BIO) and packaging materials on
‘Rainier’ sweet cherries produced from the Qinghai Plateau region. The gas composition in bags, fruit quality,
physiological disorders, membrane peroxidation, antioxidant substances, antioxidant activity, and sensory quality
were analyzed after the fruits were treated with different mass concentrations of BIO combined with polyethylene
(PE) bags or modified atmosphere packaging (MAP) during cold storage at 0 °C for 4 and 6 weeks. The results
showed that after 6 weeks of cold storage with or without BIO treatment, the volume fractions of O, and CO, in
PE bags were equal to those in the environment, while the MAP treatment demonstrated a reduction in the O,
volume fraction and an elevation in the CO, volume fraction in bags. Under the treatments of 2.5, 5.0, and 10.0 g/

L BIO combined with MAP, the volume fractions of O, and CO, in the packing were 7.13%~7.30% and 8.67%~
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9.40%, respectively, after 6 weeks of cold storage, which meant that the treatments inhibited the respiration of

fruits. Additionally, the combinations of 2.5 g/L BIO combined with MAP significantly delayed the declines in

fruit firmness, stem pull force, and titratable acids, inhibited the increases in weight loss, decay rate, stem

browning rate, surface pitting index, and malondialdehyde level, and maintained high levels of total phenols and

total flavonoids as well as high antioxidant activities and high sensory characteristics including texture, acidity,

sweetness, and flavor during 6 weeks of cold storage. To effectively prolong the storage life and maintain the

quality of ‘Rainier’ sweet cherries. The postharvest fruits should be immediately soaked in 0 °C distilled water

containing 2.5 g/L BIO, packed with MAP, and sold within 6 weeks. The cherries treated according to this

protocol had high storage quality, antioxidant properties, and sensory quality.

Keywords: sweet cherry; seaweed biostimulant; modified atmosphere packaging; antioxidant capacity
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Table 1  Sensory evaluation standard of ‘ Rainier’ sweet cherries
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cherries after cold storage
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Table 2 Effects of BIO combined with MAP treatment on fruit quality and physiological disorders of ‘ Rainier’ sweet cherries after

cold storage
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b 7 A SRR /N BRAE S SN _ RERY%  JFRER/%
B 1]/ - RS B%  RESE% ’ A 153

Xt e -PE 41 4 8.20+0.80%  3.75+0.15% 18.65+£1.22*  0.57+0.01°  2.69+0.14° 25.33+2.52° 55.33+3.51°  1.14+0.02%"
2.5 g/L BIO- b b d d f

PE 4 9.23+0.19™  4.36+0.09" 19.01+0.91° 0.64+0.01¢  1.8320.06°  7.33+2.08% 27.33+2.08 1.15+0.018
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X HE-MAP 41 4 8.72+0.19°  4.16+0.14° 18.59+£0.27"™  0.67£0.02°  0.56+0.04"  7.33£2.08% 33.67+5.03%  1.11+0.03%"
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MAP 4
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5.0 g/L BIO- ) . . .
PE 41 5.11+0.19° 2.69+0.28 17.94+0.37" 0.26+0.017  2.40+0.23° 15.33+3.06° 47.67+3.06°  1.36+0.03°
10.0 g/L BIO- . ) : .
PE 1 5.97+0.25' 2.53+0.17% 17.68+0.60° 0.25+0.020  2.23+0.21°" 16.33+1.53° 49.67+2.52°  1.40+0.02"

Xt -MAP 41 6 6.72£0.138"  3.57+0.20% 18.85+0.40™ 0.40£0.02"  0.68+0.04" 14.33+2.08° 46.00+£2.65°  1.41x0.02°
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10.0 g/L BIO- , o e \ . . ,
VAP AL 7.03£029%  4.00£0.20  18.60+0.72"  0.41£0.01*" 0.29+0.02°  7.00+2.65' 29.00+4.00¢  1.21+0.03"
AP 0 0 0.547 0 0 0 0 0

B (P) 0 0 0.015 0 0 0 0 0
cw 0 0 0.002 0 0 0 0 0

AxB (P) 0.124 0.158 0.901 0 0 0 0.044 0

AxC (P) 0.583 0.547 0.556 0.401 0.097 0.033 0317 0

BxC (P) 0 0 0.069 0 0 0 0.005 0.015
AXBXC (P) 0.142 0.235 0.967 0.042 0.204 0.298 0.056 0

< A A [ /N 5 o BEAR R AN ) Ak BT 20 2 18] 2 53t 2 25 (P<<0.05) s A K Ji T4 b 32 77 30 s B A 4% 7 30 C N I e 1)

VO B TR AT, W R PRk AR BR T g, 5 X IR -PE 40 40 Eb , BIO-PE 4H 7E ¥4 AR 4 F N
%BKit%ﬁ%%iﬁ%Eﬁi@ﬁ%,ﬁu%ﬁﬁﬁ S O R B R OR A A A R 3 TR
g JE R R AE AR LR R AT, 2T (P<0.05), Ho 2.5 g/L BIO-PE 4H (1) S 48 AF R
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=& EN TGS E D TR LI R = & W T AL
(P>0.05). &G Mo 4 B 45 R & B, BIO A
{EL B 410 1) SR SO Wi, g EL 6 SR R B B AT —
FAIE A . FIH MAP o] — 0 B AK K K JE
e g HURE AR AR AR AN LT TR R . A, B X
M8 -MAP 20 M Lt , BIO-MAP 4H 1) 2k 5 & Al 5 4 45
A FEAGAK o N IR I TR B 4 A & K & 6 A,
EER LR LIRS - S SNy A R S T R T
i E 2 L& s . (H2&, L& PERIE 2
MAP 2 & BIO 4b P 35 g 4 i 2% 25 2 L = 3 VR
15+ 7% 2 A ST 1T B i 200 3 0, R B BIO 45 &
PE 48 80 MAP &b 22 75 41 ) & P2k © 5 Je ” AR B
HEAGHEBEAEM. HESIERA, R )G WA b
75 4D AL EE 5 B K E] (C) R R TA
Aab 2 5 3R 25 7 2 CAx B B A 2 Ty 2R g A
] (BxC) ¥ A 52 W X 4 Fp 2R B 55 1 R A2 . 3R
M, K J5 T Ab B 7 20ORT e 8 B[] (A CD BE 5
JE§ 4% 22 R0 5T TR 48 B s oR S A b B O oKL
5 g7 3R 5K B (R CAxBxC) A RE 52 M ST Y]
15 %0, % 9] BIO 45 & MAP 4b ¥ 3 2 5 0 4 il i 72
Hh PR Bk SR T 19T B 1 R AR X 6 N P T 3K
Rk B EEAEA
2.3 BIO% 4 PE&E MAP MR XT 4 EEEH TR’

AZB MECYRARECEENZ N

H A 2 UE 52 BE R iR AE K, RS 5 2 4R
B, RN EERNRE R ERKERTEDR
(g B RS AR BENSE F L EMAA.
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o D A H RS R 2R R
il 2 4 o DA B A 9% Bt AR AL Bl 5 RT4E 2% R I A
b AR DL R R S P AR T B, T AE KR s
FArtte BRI TM A 4 -PEA S
BIO-PE 41 1 T — [ Jii 5 R /R WK 5 TC 22 5%, AL T
&3 DPPH « 375 B e 77 0k B 108 J5 BE 1 1Y
To 25 5 5 MAP AL R BE 2 % PRAR T AR, H
B o F5 S S P B R I B AR T R A R PR
st . Hob, 2.5 g/L BIO-MAP 41 1) 1F &% 5
BN AE 6, 5X -PE 4 ML,
BIO-PE 41 B A& 5 i DPPH i [4 fit ) Al & & 1 ik
J& e 1, B A A H SO AR R, K
2.5 g/L BIO-PE 41 I 2R Sk N OR RF 1 80 16 2
A R R R Ay B, 5O R -MAP 41 A L,
BIO-MAP 4 fg it — 0 % 2 ) — W AL 8 DL K P A
19 5 B oy B B A TS T R BRAR . BAR TN
fit .\ DPPH « i % RE J1 Ak = 1 38 5L g 1 76 A )
Ji B R B BIO 45 & MAP [ 4b B 41 2 [a) 6 B 2% 2
5,15 2.5 g/L BIO-MAP 21 (1) 3 52 B A5 % 1 s
Ty A1 s 35 R 5T & 3 4, Ui A 2.5 g/L BIO-MAP 4
REsE Z RS B RAE  FFRLEANBERT
Pt S AW B S B DL I B A A I 3 T 4 RR
TR E AR . O E A A R
B, K JE A Ab 5 R Oy 30O e e A
(AxBxCY¥J 5o | 8RB T8 JR fg 71, £ 9 BIO 45
A MAP 4b 21 52 v 74 5 AP B © B B A A g 1
1 B 2 o R 0@ R A kB TR R AR T .

R3 BIOHAPERH MAPLEI CHEM AN ER R_B . AL RFAMELTESENF T
Table 3 Effects of BIO combined with PE bags or MAP treatment on MDA, antioxidant substances, and antioxidant capacity of

‘Rainier’ sweet cherries after cold storage

e W T R R OR SR E By MEE R Hy DPPHeiERRAGE S/ BB TR AR
JA W /Cumol/kg) (mg/kg) (mg/kg) (mg/kg) J1/(mg/kg)

X HH-PE 41 4 2.28+0.17° 702.01+33.99¢ 393.73+23.76% 41.80+0.958 27.43+2.78%
2.5 g/L BIO-PE 41 4 2.21+0.29° 722.75+22.008 422.35+10.22%¢ 47.22+2.974" 28.22+0.94%
5.0 g/L BIO-PE 4 4 2.40+0.36" 733.32+8.07" 422.50+£16.72% 44.90+2.66°"" 29.41+3.01%
10.0 g/L BIO-PE 4] 4 2.32+0.19° 716.10+13.98¢ 422.85+16.67% 44.62+3 44" 30.25+1.62¢
Xf fE-MAP 40 4 1.85+0.10% 891.57+15.37°  443.05+27.47° 61.95£9.17" 35.96+2.17°
2.5 g/L BIO-MAP 41 4 1.60+0.04" 961.89+17.05° 536.48+23.29° 76.17+8.20° 44.93+3.90°
5.0 g/L BIO-MAP 41 4 1.59+0.04" 891.57+12.09*  491.62+3.97° 68.92+5.45% 40.01+2.69°
10.0 g/L BIO-MAP 41 4 1.62+0.12°F 907.94+10.94° 512.44+15.24 72.94+1.33° 38.35+0.98"
%o} HE -PE 41 6 3.34+0.01° 587.81+10.66' 313.16+11.97¢ 35.88+1.59' 22.90+1.14%




Vol. 43 No. 10 YR F: FRBEARTERERB RS EMENR ER E S RN
e TR A/ N R R AR MM R E R SEEE %0 DPPH-WEFRREE)/ B TR AR
J4 W /(umol/kg) (mg/kg) (mg/kg) (mg/kg) J1/(mg/kg)

2.5 g/L BIO-PE 41 6 2.32+0.06° 636.32+£31.51" 377.37+13.93¢ 37.21£5.35" 23.74+1.95"

5.0 g/L BIO-PE 41 6 2.61+0.13° 604.88+29.24"  344.16+31.41" 35.42+3.74 22.79+1.53"

10.0 g/L BIO-PE 4 6 2.57+0.09° 583.61£5.29' 341.68+7.72" 34.67+3.01 21.79+0.62¢8

Xf fR-MAP 40 6 2.44%0.08" 761.23+46.11" 401.24+11.22% 38.53+1.59" 36.01+1.09¢"

2.5 g/L BIO-MAP %1 6 1.840.04%" 860.39+29.11%  491.25+33.09" 54.80+3.52%¢ 36.87+1.84"

5.0 g/L BIO-MAP 41 6 1.85+0.05% 800.77+13.83¢ 442.43+30.59° 51.09+4.96%" 36.46+1.70°

10.0 g/L BIO-MAP 41 6 1.88+0.09¢ 835.86+8.07% 446.64+37.05° 52.35+5.89% 36.46+2.88°

A4 (P) 0 0 0 0 0

B (P) 0 0 0 0 0

c P 0 0 0 0 0

AxB (P) 0.285 0.008 0.093 0.011 0

AxC (P) 0 0.465 0.469 0.954 0.565

BxC(P) 0.387 0.202 0.111 0.000 0.901

AxBxC(P) 0.087 0.102 0.719 0.659 0.005

< A A [ /N 5 o BEAR SR AN ) Ak B2 2 0] 2 53¢ 2 25 (P<<0.05) s A K Ji WA b 32 77 30 s B A 4% 7 30 C R I e 1)

2.4 BIO% 4 PERE MAP A IEX A EE LM E R’
RE TN
XAk BRGSO AT A LB Hb | R T RE D
MR E AT, B 2. 5 MAP 4 HE M

-« = X} JE-PE4L o
S

—o =X HE-MAPAL

Et , % B8 -PE 40 A BIO-PE #H 78 ¥4 i 5 4 & i X
W AR P 2 B AR, 2 R 1) AE K E 6, iR
MR EOEEVE > R M. 5 0 IR -MAP M
BIO-MAP #4178 ¥4 J 55 6 J& I} 4h W0 L 5 b A0 g JiF

HIML

—a8 - 2.5 g/L BIO-PE4L
wtee 5.0 g/L BIO-PE4L

—= - 2.5 g/L BIO-MAP#L
<t 5.0 g/ BIO-MAP41

il —e—10.0 gL BIO-MAPY] /5 g

)
'
’

(a) PEAS AL I VA4

—+ - % H-PEAL R — o - AHE-MAP4L

A —&. 2.5 g/L BIO-MAP4
O weaees 5.0 g/L BIO-MAP4] )
Y —e—100 gL BIO-MAPAL  FREET

' PR |

—8 - 2.5 /L BIO-PE4L
-t+- 5.0 g/L BIO-PE4L s
—— 100 g/L BIO-PE4L  FEE o

(c) PESS AL YA i 6 14 (d) MAPALEE A5 6 /4

B2 BIO %4 PE & 3 MAP 4 3 3t A 58 4 ) A= 6 J& 69 #4 A8 Ak F R E M 89 % oh
Fig. 2 Effects of BIO combined with PE bags or MAP treatment on sensory evaluation of ‘ Rainier’ sweet cherries after 4 and 6 weeks

of cold storage
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5 TH B VE 43 P8 s, o 2.5 g/L BIO-MAP 41 {4
Fr 7B R B, R W 2.5 ¢/L BIO 45 & MAP Jj
R AE KA R F BT DM R &N
2.
3 i

E#& v 7 2.5.5.0.10.0 g/L BIO 4% & PE 4%
B MAP 4k B 5 8 K v 50 R AR Bk i 5T 400 ) A=
= AR HEALTE A DR . SRR,
2.5.5.0.10.0 g/L BIO %5 & MAP 4b 2 0] ¥4 14 5L 6 Ji
J5 B8 PN O, 7R A4 HURD CO, A B 43 50 43 1l 42 1 1
@ T Bl Y, BLAS 2338 SR S DR Bk SR K AR O VT
W . BEAh, 5 BIO 45 4 PE 48 4b B AH L, BIO 45 &
MAP At 21 B8 % 55 1 b OR 457 550 v (1) SR S b T L SR
B 0TV TR R R G A R T R G A R B
J & o B A T DL R B R R
2 SRS A A | LT V1 B 48 BRI o R BE UK
W, JUH 2 2.5 g/L BIO 454 MAP 4 ¥ . i i Xt
B 4k 3 2H ¥ SR S R R A AT R, 2.5 g/L
BIO 4 & MAP &b B 1) 2R 52 78 R 17 50 & B2 1) A&
fili b, 30 B TR R0 35 1 A0 U A i D J5 e AR L R 1)
P& G TiRmMERENI LR, (F&EEES
Bt — 35 18 5t BIO 45 & MAP &b 31 % i #8 Bk ¥4 5 it
2 b AR W RS R, D 4 s AR R P B R
Z%,
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