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Influence of Different Drying Methods on the Quality
of Crispy Plum Preserved Fruits

LI Song, PAN Hongjie, ZHANG Pan, LI Benjiao'

(Dazhou Academy of Agricultural Sciences, Dazhou 635000, China)

Abstract: To explore a drying technique tailored to the characteristics of crisp plum preserves, this study systematically
compared the effects of four drying methods—hot-air drying at constant temperature (HD), hot-air drying with variable
temperature (VHD), hot-air-vacuum-hot-air drying (CD), and vacuum freeze drying (VFD)—on the drying characteristics,
sensory quality, physicochemical properties, and antioxidant activity of the preserves. Additionally, a comprehensive
analysis of the correlations between various indicators was conducted. The results indicated that all drying rates followed a
pattern of initial increase followed by decrease, with the drying durations for the HD, VHD, CD, and VFD groups being 15,
17, 16 and 23 h, respectively. Within the first 9 h, the drying rate of the VFD group was lower than that of the HD, VHD,
and CD groups. However, from 11 h onwards, the drying rate of the VFD group exceeded that of the other three groups. In
sensory evaluation, the VHD group achieved the highest score (79.60 points), while the VFD group obtained the lowest
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(73.20 points). The L', a*, and b" values of the VFD group were significantly higher than those of the other treatment groups
(P<0.05), no significant differences were observed in textural properties or shrinkage rate between the VFD and VHD
groups (P>0.05). Regarding physicochemical properties, the VHD group contained the highest level of free amino acids
(0.7105 g/100 g). Its contents of total sugar, total phenols, flavonoids and vitamin C were significantly higher than those in
other hot-air drying groups (P<0.05), at 375.53, 2.10, 10.29 mg/g, and 2.20 mg/100 g, respectively. The VFD group showed
the strongest antioxidant activity, with a FRAP value of 50.36 pmol Fe*'/g, a hydroxyl radical scavenging rate of 45.04%,
and both ABTS" and DPPH free radical scavenging rates exceeded 80%. The VHD group ranked second, with the
corresponding indicators being 35.73 umol Fe*'/g (FRAP), 41.75% (hydroxyl radical scavenging rate), 77.29% (ABTS" free
radical scavenging rates), and 67.37% (DPPH free radical scavenging rates), respectively. Correlation analysis
demonstrated that the total sensory evaluation score was significantly negatively correlated with L*, @, and 5" values
(P<0.05). The hardness of the preserves was highly significantly negatively correlated with the contents of total sugar, total
phenols, and flavonoids (P<0.01), while antioxidant indicators were significantly positively correlated with these three
components (P<0.05). Additionally, free amino acid content was significantly negatively correlated with a” (r=—0.58,
P<0.05) and vitamin C content (r=—0.70, P<0.05). Considering comprehensive indicators and economic costs, VHD would
be more suitable for the production of crisp plum preserves, providing a reference for enhancing their industrial efficiency
and quality.
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Table 1 Sensory evaluation criteria for crisp plum preserves
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Fig.1 Effects of different drying methods on the drying
characteristics of dried plum fruit
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Table 2  Effects of different drying methods on the sensory
scores of dried plum fruit

T @EGH)  EWRRARKRGGY) BRSO B
HD 21.20+3.55*  32.50+3.21° 22.90+2.33"  76.60+4.17°
VHD  21.90£3.32°  34.10+£2.13° 23.60+2.46"  79.60+4.72°
CD 20.30+3.97°  33.30+2.11° 23.40+1.78"  77.00+3.20°
VFD  20.70£2.79°  20.90+3.38° 25.70£1.49"  73.20+£2.04°
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3 AR e SR B A
Table 3  Effect of different drying methods on the color
and luster of dried plum fruit

T L a b AE
HD 30.93+1.73°  7.46+1.34°  18.59+2.07°  42.47+1.44°
VHD 31.40+1.83°  5.80+1.00°  19.25+1.31°  42.02+1.72°
CD 31.1240.42°  7.49+0.58°  18.47+1.50°  42.30+0.64°

VFD 53.56+1.27°  11.26£1.17°  52.73£2.80"  7.65+1.38"
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AT RE SR PR Sy FROX e TR A e 2 SR 2 AR T e
A= =Y A AR o 21 Lo M T (TP A (35 M= e 2 Al
MaZ= SRV > T e N ) A, B KRR BE R T
m AR B, PRI B (224N

2.3.2 AS[E] R 2O e 2= SR B A R A 4 3 1 5
Ml EH R R v TR RE A R B A A 3 T
MIAHIZ, 5 FECRI N 4EA 2 C. B S SE e 2H 5y
[esi, [R5 | A Pl tbE . A LR 5 PR A 43 m] SRl
KM, TSI EZ= Rl A R Y . ASTa] 4
7 ST WEZE TR A A A AR 4R R AR R S SR AN SR 4 BT
o HIFE 4 AN, HD 2HA9RE B FInA S i, CD 21
R, AHPHE TG 35 225 . VHD 41 A9 AT B2 FIRH S
iE A, VFD ZH A B2 FInH @B )N, (H PR 2 ]t 00
WEPEZER . X ARESEECAY HD A7 HAEE 1
R T, AR s R e SRR s e B S ™
CECRNIC X5y o= 8 Al e N (TR E L R R ) 2
Ko Wi VFD ZH7EARR R 3647, /Ko B THE, X 3R
Jifi AT £ AR IR A /NGBS, BT LG B FnE I AR . U
Fb 45 Ty = S 2 S 00 38 TG e S M 25 S (P>
0.05) o XF T SRAMANLIT 5, 4 4n R I A ] ZAR A 5&
R L HER 4 AT, HD ZH4%45 439 5, ik
45.03%+1.51%, .35 i T HiAfth = 2H (P<0.05) . VFD
A A TFAE T A MRS, XSHEZE AR AL PIHR
WEIRER /)N, AT AR 4E 2050/ NN 26.03%+0.40% o

4 NIRRT 2O B2 SR SR R0 e 4 3 1) 5 )
Table 4 Effects of different drying methods on the texture
and crumpling rate of dried plum fruit

Jiikey

1 e (o
PRI N S B )
HD 9.924+1.76* 2.84+0.30* 14.44+2.21*° 45.03+1.51°
VHD 6.71+0.40* 2.74+0.27* 9.55+2.00° 30.40+1.86°
CD 7.48+0.55° 3.11+0.09* 12.95+1.00° 31.18+2.04°
VFD 6.04+0.90° 2.77+0.40° 9.29+2.04° 26.03+0.40°

2.3.3 AFEFE T A0 a2 BRI E SR T B s
AN [R) T4 T 20T e 2 SR 25 35 A 43 19 5 i) 45 SR 4
22 5 iR, HIER 5 T4, 4 o S AS i e ISR
TR A OB R T A S R A A A 2 P 25 5 (P<0.05),
Horfr, VFD 409005 . B . IR M Ve SR,
AT BE SR PR A EUXL TR R TR RE S | B R &
A FE WA SN 5% 3 e Ak, DT OB B s KA AIRET;
ST B TR T BT, TRt 2 S i el st
IR, PR L B = BEAIC . VD ZH7EfIGE H B a5 5%
T, BB AU HI IR R N, Rtk VED 2H 98
FEAT IR AR o ARG T e, i RIRES S
TS, MBS B 52 22 J7 1 R 22 520, a0 T
BT ot iy FRAL By =L T A 0 TR T vk e =
BB, 3R 5 A0, VHD 4H . CD 2541 VFD 48
B Ve S T, X = 2z Ao 2 5 (P>
0.05), 1M HD £H/Y V. & 524 1.80+0.20 mg/100g, i
FART R =4H(P<0.05) .

F 5 ARy O a2 SR 7R I3 1 R
Table 5 Effect of different drying methods on the nutrient
composition of dried plum fruit

T ME(mglg) M (mg/g) HH(mg/g) V(mg/100 g)
HD 339.9£15.94"  1.80+0.05¢  7.57+0.16" 1.80+0.20°
VHD 357.53+£9.05°  2.10£0.06°  10.29+0.28°  2.20+0.10°
CD 343.13£14.69"  1.96+0.08°  8.36+0.35° 2.30+0.15°
VFD 396.53+£5.92*  2.36+0.05°  12.59+0.13*  2.33+0.10°

234 ARIETHR 72X a2 LA U 5 S S 2
EUNR) D S I S R 3, T
B SISV, TSR A
IR 15 75, BT R L, I3t sl A
ARSI S UL S SRR h 3 6 1]
R0, AN IR X 2 LT U e S e 2 ek
G (P<0.05) . ALY 14 Fhi s LR, 1

# 6 A[F TR TT O 2 R S S BRI RS2 (2/100 g)
Table 6 Effects of different drying methods on the free amino acid content of dried plum fruit (g/100 g)

WiH HD VHD CD VFD
RITAHMR 0.0121+0.0013° 0.0092+0.0001° 0.01270.0007* 0.0092+0.0033°
IR 0.0037+0.0007* 0.0034+0.0000° 0.0023+0.0002° 0.0033+0.0001a"
2253 0.1847+0.0103° 0.1884+0.0100° 0.1883+0.0099" 0.1546+0.0056"
HER 0.0080+0.0012° 0.0084+0.0013° 0.0130+0.0066" 0.0055+0.0004"
e 0.0008+0.0001" 0.0014+0.0006™ 0.001120.0003% 0.0021+0.0003
BSENIA 0.0451+0.0024° 0.0637+0.0029" 0.0508+0.0025° 0.0715+0.0015
ot 0.0024+0.0001° 0.0066+0.0004* 0.0029+0.0001" 0.0026+0.0004
ETERN A 0.0056+0.0001° 0.0052+0.0004° 0.0061+0.0006" 0.0056+0.0001°
SsE IR 0.0044+0.0005"™ 0.0046+0.0002° 0.0044+0.0004 0.0036+0.0001"
SEAR 0.0030+0.0003° 0.0030+0.0001° 0.0025+0.0001% 0.0023+0.0001"
EEN A 0.0023:0.0006 0.0030+£0.0002* 0.0019+0.0005® 0.0011£0.0001°
R 0.0008+0.0001¢ 0.0025+0.0004" 0.0017+0.0001° 0.0040+0.0001°
AR 0.0058+0.0005" 0.00560.0007° 0.0065+0.0008" 0.0041+0.0001°
RV 0.2115+0.0012¢ 0.4058+0.0060° 0.2917+0.0021° 0.2607+0.0079°
M 0.4899+0.0138¢ 0.7105+0.0174° 0.5855+0.0098" 0.5297+0.0123°
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Fig.2 Effects of different drying methods on the antioxidant
activity of preserved plum fruits
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Fig.3 Correlation analysis of various indexes
of dried plum fruits
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