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Abstract: To compare the storage tolerance and volatiles of 'Haritaz' and 'Nova' raspberries, used these varieties as test
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materials. After harvesting, the raspberries were stored in air-conditioned boxes at 0 °C. The sensory scores and nutritional
indexes of both varieties were determined and the changes in volatile substances were analyzed using GC-IMS and GC-MS
techniques. At 15 d of storage, the sensory score, good fruit rate, solid-acid ratio, and vitamin C content of Nova'
raspberries were significantly higher than those of 'Haritaz' raspberries (P<0.05). 'Haritaz' raspberries exhibited a slight
mold growth phenomenon. The GC-IMS results indicated that esters constituted a higher proportion of volatile substances
in raspberries, with methyl acetate and ethyl acetate being the primary ones. The concentration of volatile substances in
'Haritaz' raspberries decreased with storage time, while that in 'Nova' raspberries increased, with a significant difference at
15 d. The identification of the two raspberry varieties was possible based on their volatile substances. The GC-MS results
indicated that terpenoids were present in high relative content in raspberries. Beta-violetone was identified as the main
volatile substance common to both raspberry varieties, while alpha-violetone was unique to 'Nova' raspberries. Alpha-
violetone had antioxidant, anti-inflammatory and antibacterial effects. The relative content of alcohols in 'Haritaz'
raspberries increased significantly with storage time (P<0.05), while the relative content of terpenes and esters decreased
significantly, resulting in flavor loss. In contrast, the proportion of volatiles in Nova' raspberries remained stable,
maintaining their flavour. Therefore, in terms of storability and retention of volatiles, 'Nova' raspberries were superior to

20254 1 H

'Haritaz' raspberries.
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Table 1 Sensory scoring criteria of raspberry
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(P PR AT 1 HH IEH R FRER ™5 A RIEVR
o SR o . —
U R Z(%) = —00 100 SR 4l &R N,(99.999%) . FHAN AR HAF LAV(La-
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MR, WEAEAE A, BRI 2SS IR IR T 14 DU 22D A ) 2
FEVEIT, B TR SO e i, i 6 1k,
AL RO ME .

1.2.2.4 AVHAEMR(TA) S CEED (17
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Fig.1

Sensory pictures of two raspberry species during storage
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Fig.2 Changes in sensory scores and percentage of good fruit
during storage of two raspberry species
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Table 2 Physicochemical properties of two varieties of raspberries

g IR (d) R%E b TSS(°Brix) TA(%) TSS/TA V(mg/100 g)
WEEGRZE 9.58+0.041° 2.310.006™ 4.16£0.011° 29.62+0.571°

0 HA 10.720.041* 2.37+0.010° 4.53+0.019° 40.09+1.434*
WEEGRZE 9.53+0.052° 2.08+0.005 4.57+0.012° 19.01£0.113°

> HA 8.800.000° 2.09+0.008" 4.21+0.015 24.07+0.138"

W E K 2% 9.30+0.000° 2.19+0.010° 4.25+0.019° 27.75+0.239*

10 KA 8.70£0.000* 2.1340.004 4.09+0.008° 28.02+0.170°
iy 9.10+0.000° 1.93+0.006" 4.70+0.016" 12.38+0.469"

5 KA 9.30:£0.000° 1.840.007° 5.07+0.020° 20.93+0.292*

T AN TR R — I 5] R AN TR e Y 22 5 3, P<0.05,



O, PSRRI PSR A e B RIS

- 243 -

0o

. . " »
B . . OO8 -

o o o
OO0 0| = =

M BLREL L e et

- e e -
—
——— -

oo eTIT"IT"I"T"C o605 s »

- - - - e e e e " 9 DO0 e = .00 e

- ® ® ® ® ® 5 S 9 OO0 * s 08

D) K a9
il

5

i [
3-HgE-1-ThE
T —
ZRHE
2-CUIRTE

3-HIEE T (M)

beta-JRM B
alpha-JEH: R

ZHRIE T BRM)

P SIEZN!
K2

B

P SSIEZ/R]
ZRIETHED)

i I A
2-HER(D)

CLIR3-HIEE TR
2-HEET S LR TR

2-BER(M)

2-F L gt
-3 - £ s

LR T

HTP
2,3-1%

3-

(E)-3-C.J5-1-1

A1, 3, 67

3,7-

MEHEARZE0 d
MEHEARZE 0 d
WEEGAZE0 d
SHE0d
SHiE0d
HiE0d
MERARZLS d
WEHGRZES d
WEHEGRZES d
RS d
SRS d
SHEsd
MEEARZE10 d
MrEARLE10 d
MEEARLE10d
HrA10d
SHrEC10d
SHrEC10d
MEEALE 15 d
WEE L5 d
WEEEARAE15 d
HrA15d
HrA15d
HrA15d

LA 1]

-

“=heh
TI5aNEE
ass

-t
- = e o O O O S O O

. (- 1-1-K % 2L 3
FEERERLTTIYY

PRSI 0 00 & o DO OO OO+ » s DO

ZFRTR(M)

O0®® s
00
sogee e

BRI B
4-CU-1-17 B
e SN
IR T i
W] = = = - - ~ecccccccccocecsenas

31

ZmpiD) R

)

P13 PR REI TR a4 A R I A 46 S P

Fig.3 Fingerprints of volatile substances of two varieties of raspberries during storage
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Table 3 Information on volatile substances of two varieties of raspberries
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Fig.5 PCA profiles of volatile substances of two varieties
of raspberries during storage
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Table 4 Changes in the relative content of volatile substances of two varieties of raspberries during storage
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