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Effects of air-impingement jet drying on drying characteristics, color, nutritional

quality and antioxidant capacity of Prunus armeniaca L. cv. Diaogan

CHENG Hui' GAO Jianrui' LI Chungi' LU Chunxia’

(1. Xinjiang Production and Construction Corps Science and Technology Development Promotion
Center, Wulumugqi, Xinjiang 830002, China; 2. School of Advanced Agriculture and
Bioengineering, Yangtze Normal University, Chongqing 408100, China)

Abstract: [ Objective] Air-impingement jet drying technology is applied to explore the influence of drying temperature and air velocity on
the drying characteristics, color, nutritional quality and antioxidant capacity of Prunus armeniaca L. cv. Diaogan. [ Methods] P. armeniaca
samples are blanched and then dried at different temperatures (40, 45, 50, 55, 60 “C) and air velocity (6, 8, 10, 12, 14 m/s), respectively. The
drying characteristics, color, soluble sugar contents, total acid contents, total phenol contents and antioxidant activity were measured.
[Results] The air-impingement jet drying of P. armeniaca primarily falls into a rate-falling drying process. The drying curve and drying rate
curve are significantly (P<C0.05) affected by drying temperature but not significantly (P=>0.05) by air velocity. The contents of soluble
sugar, ascorbic acid, total acid, total phenol, and antioxidant activity of P. armeniaca are differentially affected by drying conditions. L"
values, b° values, soluble sugar content, ascorbic acid content, total acid content, total phenol content, and antioxidant activities decreased

significantly with increasing drying temperature (P<<0.05). However, the activities of polyphenol oxidase and peroxidase are not
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significantly affected (P~>0.05). In addition, air velocity has no significant impact on the color, nutritional quality, and antioxidant activity

(P>>0.05). [Conclusion] Considering both the drying efficiency and product quality comprehensively, a drying temperature of 50 ‘C and an

air velocity of 12 m/s are selected as the optimal conditions for the air-impingement jet drying of P. armeniaca. Under these conditions, the

drying process to reach the final moisture content requires only 16 h. This technology features a short drying cycle and produces high-

quality dried products, demonstrating certain practical values.

Keywords: Prunus armeniaca L. cv. Diaogan; air-impingement jet drying; drying characteristics; color; nutritional quality; antioxidant

capacity
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Figure 1

Structure of air-impingement jet dryer
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Figure 2 Effects of drying conditions on drying characteristics of P. armeniaca
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Figure 3  Effects of drying conditions on color of P. armeniaca
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Figure 4 Effects of drying conditions on nutritional quality of P. armeniaca
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Figure 7 Effects of drying conditions on POD activity of P. armeniaca
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Table 2 Effects of drying conditions on drying characteristics and nutritional quality of P. armeniaca

. FE/ i R/ AL BUIR Il R/ sy

T 5 5 - . : ) , . .
h L a b (g-kg ") /% (10 *mg-g ') (mg-g ")
SRS T 16 49.6242.73"  10.33+0.41° 27.81+1.11"  9.62+0.51°  21.2840.89° 13.18-0.58"  5.1140.25°
PR H 32 45.184225° 11.91+0.57" 24.42+134° 7.054+0.38" 17.65+0.77° 11.04+0.52° 4.21+0.25°

T RN R R 22 5 i 5 (P<C0.05) 6

BLER' ™.
3 ik

98 U PR GE 7 A B MR L b ol MR LA R
SO T DR 9 5 T R B o FE R TR R X T ) A
R RO PUR LR BRI Rt A RE T B
5 S (P<20.05) , fH X 25 M 4 Al i A S 10 1 A 0%
WA (P=>0.05) o Z543 % 18 T MR SRR AN ™ il iy JoL
IR X T A AT AR TR B, T MR 4 R AE 50 °C
CH I AE 12 m/s B0 & B %A F T T B4 RSk
AT EE 16 ho Jo WP BE— 20 0F T2 1R A AR X 7 A 45
SR IR 9 5T

£ & Lk

[1] B A4, EWINE, R, 45 AR ™ A 1 A b JE 4 45
e e TR 3 B AR S PEWE L [J]. A5 B 2, 2025(10): 48-55.
MAY F, XIAM H, CHEN Y'Y, et al. Analysis of cold resistance
and correlation with soil nutrients in 'Shushanggan' apricot from
different origins[J]. Northern Horticulture, 2025(10): 48-55.

[2] A%, JiA i, NEEZE A5 R b T A RO A 2R S S T
ZEATE U], 1 5 & BE Tolk, 2021, 47(9): 201- 207.
ZHENG T, SU K X, CONG G Z, et al. Quality analysis and
comprehensive evaluation of the 'Shushanggan' apricots and
apricots[J].
201-207.

[3] 780k . MRIRLARR 25 AF T 0 T4 FAR TR A e T2 il e
[D]. BTHL/R: 35 LR K 2%, 2022: 20-21.

LI J. Experiment on natural drying characteristics and process

Food and Fermentation Industries, 2021, 47(9):

optimization of air-dried apricot under low temperature and low
humidity[D]. Alaer: Tarim University, 2022: 20-21.

[4] Z= B8, BRAE, VRER IR, 55 . 35 T GC-IMS HIF 5% WAL B 45 4 #UA T

88 Xk B S i D) 43 A IKUDR ) S5RGBTl B, 2025,
46(8): 281-292.
LI1Y, CHEN K, XU M Q, et al. Effect of pretreatment combined
with hot air drying on flavour substances in saimaiti cut apricots
based on GC-IMS[J]. Science and Technology of Food Industry,
2025, 46(8): 281-292.

[5]1 BRI, KA, 2T, 5 . WAL J X 3€ L4 A R $OX T 4 4
FEFIK XL B AR [J]. L 2 4T, 2024, 24(8): 311-324.
CHEN K, CHENG C P, WANG X F, et al. Effects of

pretreatment on hot air drying characteristics and water
migration of saimaiti apricot slices[J]. Journal of Chinese
Institute of Food Science and Technology, 2024, 24(8): 311-324.

[6] REJABOV S, USMONOV B, USMANOV K, et al
Experimental comparison of open sun and indirect convection
solar drying methods for apricots in Uzbekistan[J]. Engineering
Proceedings, 2024, 67(1): 26.

[71LT W F, WANG M Y, XIAO X L, et al. Effects of air-
impingement jet drying on drying kinetics, nutrient retention
and rehydration characteristics of onion (A4/lium cepa) slices[J].
International Journal 2015, 11(3):
435-446.

[8] i #E T, HE R AR, MR 2, % 3R A%l 25 B+ 4 sh
SR T RE IR [D]. Hh B2, 2019, 50(11): 2 575-2 582.

MENG J S, JIANG J C, ZHENG Z A, et al. Effects of three

of Food Engineering,

drying technologies on drying kinetics and quality attributes of
yam slices[J]. Chinese Traditional and Herbal Drugs, 2019, 50
(11): 2 575-2 582.

(O i, VD, T30 . A Uit o 7E AR hon T v A v
R H[I). AT N T, 2020(12): 70-72.
SHI J, LIU Y S, WANG W G. Application and prospect of air-
impingement jet technology in agricultural products processing
[J]. Farm Products Processing, 2020(12): 70-72.

[10] H 2046, SR, FR 3¢, 55 75 7 A U G O oh il 1 M 4 M
[97. 4l T #8244k, 2010, 26(7): 318-323.

XIAO H W, ZHANG S X, BAI J W, et al. Air impingement
drying characteristics of apricot[J]. Transactions of the CSAE,
2010, 26(7): 318-323.

[11] 25 3C U, AR, E 36 . 583 M ol o T R 280% B T 1
RER AL (0] AR R, 2013, 46(2): 356-366.

LI W F, XIAO X L, WANG W. Drying characteristics and
model of purple sweet potato in air-impingement jet dryer[J].
Scientia Agricultura Sinica, 2013, 46(2): 356-366.

[12] F P, 2 0007, 1B 36 3, 45 4 7 B RUT 8 e 40 e o D €0 75
EAL BT[], PIRG4S 4R, 2017, 30(5): 1 189-1 193.
WANG Q H, LI Z X, YAN S K, et al. Hot-air drying shrinkage
characteristics and color changing of apricot[J]. Southwest
China Journal of Agricultural Sciences, 2017, 30(5): 1 189-
1193.

[13]1 %58, sk 30, mel, % . KT T HIR b T4 09 B 48 22 1 58
(97 & & Tk B, 2015, 36(21): 269-274.



&M | Vol.42, No.5 2

TANG R, ZHANG W T, GAO K, et al. Study on the anti-
browning technology of 'Shushanggan' apricot dried artificially
[J]. Science and Technology of Food Industry, 2015, 36(21):
269-274.

[14] DENG L Z, PAN Z L, ZHANG Q, et al. Effects of ripening
stage on physicochemical properties, drying kinetics, pectin
polysaccharides contents and nanostructure of apricots[J].
Carbohydrate Polymers, 2019, 222: 114980.

[15] EPCEE, 2 /0T, B 363k, 45 T8 200 Ay TR A5 1 e (i

AEAL R [T]. T A B 4K, 2018, 20(1): 78-84.
WANG Q H, LI Z X, YAN S K, et al. Effect of drying
processing on drying characteristics and color changing of
apricot[J].
2018, 20(1): 78-84.

[16] 4= 3w, sk 1] PH, 137, 45 | 2588 T (9 <R G il o o T Mk 2l
2 K% By WA S 1 s RRAE (0] & 8L B 22, 2021, 42(5):
106-114.

LI W F, ZHANG X Y, WANG C, et al. Drying kinetics and

Journal of Agricultural Science and Technology,

polyphenol degradation kinetic characteristics in the swollen
stem mustard during air-

2021, 42(5):

succulent stem of tumorous

impingement jet Food Science,
106-114.

[17] 25 3C 08, W JBAR . AU U0 oot T x5 H 3 6 2 S b AL
PRSI (1], o ERR0 224, 2014, 29(6): 27-32, 52.
LI W F, JIN X L. Effects of air-impingement jet drying on

drying[J].

color and antioxidant activity of purple sweet potato[J].
Journal of the Chinese Cereals and Oils Association, 2014, 29
(6): 27-32, 52.

B . SUHHRPETRYBTFETREE . EF EFRRARAGSAUEHZM0

(18] BR AT . AS [ 1 il % 7 %8 J5E B A7 1 ] 2o 2 vl 5 149 5 Wi [D]
B @ ARSF A R, 2018: 14-15.

CHEN X. Effect of drying methods on the qualities changes of
dried thick skin apricot during drying[D]. Urumqi: Xinjiang
Agricultural University, 2018: 14-15.

[19]1JING L, WANG Y Y, WANG R, et al. Effects of controlled
freezing-point storage on quality of fresh-cut broccoli[J].
Advance Journal of Food Science and Technology, 2016, 12
(6):317-325.

[20] 7= SC U, 40U, AR . AU I e i o BT OR il

PR TR | SR K e TR 1 S 0], B S R T, 2013,
39(7): 147-153.
LI W F, JIN H H, XIAO X L. Effects of air-impingement jet
drying on ascorbic acid, reducing sugar, total acid and total
flavonoids of hawthorn[J]. Food and Fermentation Industries,
2013,39(7): 147-153.

[20] FBAF A&, JELRG, Wk, S5 . 1 4 T 3O 20 I 18T R A A L R
KA AL BE ST 2 MR [J]. £ 5 S ALK, 2018, 34(11): 45-49.
ZHENG Q R, ZHOU F, XING J, et al. Effect of different
drying methods on drying characteristics, quality and
antioxidant capacity of Boletus edulis[J]. Food & Machinery,
2018, 34(11): 45-49.

[22] VELTMAN R H, LARRIGAUDIERE C, WICHERSi H J, et
al. PPO activity and polyphenol content are not limiting factors
during brown core development in pears (Pyrus communis L.

cv. Conference) [J]. Journal of Plant Physiology, 1999, 154(5/
6): 697-702.

157



