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Abstract

The purpose of this study was to evaluate the effect of superheated steam drying on physicochemical and microbial
characteristics of Korean traditional actinidia (Actinidia arguta) leaves. Actinidia leaves were dried at steam temperature
of 350C and oven temperature of 150°C for 40-200 sec. Moisture content and water activity decreased with increasing
the drying time, while color values including L, a, and b values and total color difference (AE) increased as drying
time increased. The relationship between moisture content and water activity showed an exponential fit with high
correlation vlaue (R2=0.9909). Total phenolics and flavonoids content and antioxidant activity such as DPPH radical
scavenging activity, ABTS radical scavenging activity, and FRAP assay of dried actinidia leaves increased with
increasing the drying time up to 160 sec, but dramatically decreased at drying of 200 sec. The numbers of total
areobic bacteria of leaves was not detected at drying time over 120 sec and coliform of all the samples was not
detected. As a results, the superheated steam was an very effective drying method of increase to the nutritional
and sanitary quality of dried Korean traditional actinidia leaves.
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Fig. 1. Device structure and internal schematic diagram of
superheated steam machine.

1, chamber; 2, faucet; 3, softener (for removing calcium, magnesium, certam other metal
caummlmdwater) 4, tray,S basket; 6, heater; 7, steam nozzle (3.1-7.8 m/h, 100400C);

8, air exhaust port, 9, water exhaust port, 10, heating panel (-350°C); 11, heating
wire; 12, temperature controller; 13, steam controller.
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Fig. 2. Correlation between moisture content and water activity of
Korean traditional actinidia leaves at oven temperature of 1507C
and steam temperature of 350°C for 40-200 sec.
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Table 1. Moisture content and water activity of Korean traditional
actinidia leaves dried at oven temperature of 150°C and steam
temperature of 350°C for 40-200 sec

Dryi(r;ﬁc)time Moisture content (%) Water activity
Control 81.181.27" 0.99+0.01°
40 69.792.55° 097+0.00°
120 5130£2.91° 0.90+0.04°
160 1241+037° 0.64+0.07°
200 3.94+0.96° 0.5120.02°

i)All values are mean£SD (n=3).
"Different letters superscript indicate in the same column that means are significantly
different (p<0.05) by Duncan’s test.
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Table 2. Color values and total color difference (AE) values of
Korean traditional actinidia leaves dried at oven temperature of
150C and steam temperature of 350C for 40-200 sec

Color values

Drying time AE
(sec) L a b
Control ~ 2993:223"? 063007  2.07020° -
40 BE0:169°  0.60:026"  243:069" 1112237
120 36.19:2.69°  027:036"  392:016° 1336338
160 3823163 007:004°  545:1.06°  34.24:428"
200 3850131 020:022°  691:026' 4336387

DAll values are meantSD (0=3).
PDifferent letters superscript indicate in the same column that means are significantly
different (p<0.05) by Duncan’s test.



468

gtel Z7havka uasich g4 ATdss 29 I
Z0% ARl 37185 % deleel L e Z7kae
W, ol Az mE FRFUR Adte] ANAHL Ho|
oo e 97t ol o2 adn, o3

i

il

29 A% a 3t Z7Me ZWAALE on)el, ko] a
e “—1*-‘152 ‘JrEMU% ~4 a +e M2 Uepdt
(39). whEha] 2002 AZ3 TEEL 02008 %] a FS
M“i e Fd%7) AxE teed 2HALS
Tl Aoz AziE o] AAe g 271e] e e

%‘ Aoz Atad.

= ¥ SEtEo|E e, gitE gy
AAlE B A¢e wjgAe] e SRt ecl=s
Ze)uE el v s ol 917 wE
= o Qg kgt Ve & g etaat
OP—E— A77F 2] AP H 3). weEb S E
CollM #HEF71x 2] A|3tel] wh& ‘ﬂriﬂ"/'EQ & :‘T—E]iﬂ

= % FohEwolE %Jﬁ‘r%‘ 745k
A3} Table 39} 2t} 7d+ 2 A D‘rﬁﬂf/l lﬂiﬂl‘
32 21.7 g GAF/kg DW, % Ze}H o= k2 139g
RE/kg DWSI A2 HYEPT. Kwak} Lee(1)] 722}
o M= tefiee] F EeldE 3 Sl I
Z}+Z} 33,0 mg tannic acid/g dry w<} 29.3 mg rutin/jg DW<!
Ao uas B2 E 401602 AP vl
?‘L J—"»‘—":- ol Ia].ibo]l: zﬂ—ato 04;@ oz __7]_(,],03_0_
tt], 200% 2] Al Z¥ZF 195 ¢ GAEkg DW} 126 g REkgS
= g4 #Aaste Aoz Yyt v st
&d& Eoti7] 9lel DPPH 2 275, ABTS 22
271, FRAP &85 AAjelglon & da 3 Sk
ol= FF Aot vpRVIA| = 1602 A 2] A= 24
o] S7HIAIRY 200% A 2] A o] I Hadhs Alw
et Lee 500 271227} Bvte) % vl
FHE /711 F3E BYE FelFrhn Lusig

o= o

ol

A243A A3Z (2017)

Choi 5@1)& GA2] Al 218 AEd] FH2AFs o] e
B84 w4 8380 FelHo] 30 golalA7] uw
of Eelslsz} Felrwole R o] Srlem
olo] Wl garet GAo] Holxe AOR et
Kim 540> @A) Al @23} Agd 184 o=
sl ARA SHER ddE o] F Felvs Fiol

<7k Wb A 2] A] gsle] ofel] go]
Hustth Park 5(42)2 28 UES 302 A
Al & ¥l &% DPPH 2t &7 5o] Aasislion
ol Qo ola) T Fe] AxI) HE Y] wjFolen
B8kl vk Smogy 9t Luh(43)2 xd_%lzi}_t Az =
3,:}_2:5_' ke 2 Abglukg- o 2 ol 7 FEo] WAy 1
pr o] wulEo] nEA] AFE Wito] oaaﬂm A
© ™, Holdsworth(44)2 GE7 2 2]F9] A, 23
ot 9 Gt Ash Bl BAHCl Arkn wusic
A 71 5 Past YRy BLe) £4E do
s, Zhegk dAEE MRSl weket R s
2] 9] f19lo] Ho] Faks} BAS A = Ak
(40). WP A Eo] met HAo BAZ) A% LE U
A7Fe Agsithd oulAd o @ AlgE= AAAze IF
dzel BAE $4 L 9T 54 Aske g &
$1< o2} AzkEn) E Kim 5@ B2 Ae
An 9] lipoxygenase & 27/d 3ol vl-¢- E3}A 0|1, AL ZF
A ARe] A5E A F AL %e Ao yeh
FI27)Ee AL FINL F de e
uasgch Ao FAF/AE 4T detas
£ Bgsistel A1 Bete] pehkeg AA T
A= Aol AlREH, A2l SHdA 2L F57] A2
o ofsf FFIEI Gkt S AR =L F U=

ui
b
e
u

N

o B
it

1602 A2 Alzre] 744 A Aom Az
DIY4E 5 53
W AR A B B 5 AL g vl

Table 3. Total phenolic content, total flavonoid content, and antioxidant activities of Korean traditional actinidia leaves dried at oven
temperature of 150C and steam temperature of 350°C for 40-200 sec

Antioxidant activity

Drying time (sec) 0@ éhgggfk;f“te“t Total gaﬁgzi/igg"mm DPPH il g}cavenging ABTS racji;;l/itsycavenging FRAP assay
(¢ BHAEKKg) (2 AAEKKg) (¢ Fe(II/Kg)

Control 21.712005"? 13.86:0.16" 2491038 2967:0.17° 66.0422.69°

40 25.514021° 15.22£0.66° 25.670.05" 33.53042° 7491£1.66°

120 25.80£045" 17.84:0.94° 26.02:0.05" 32.31£0.14° 75.96:0.72°

160 2627+0.15" 19.09:0.70° 26.58+0.28" 33.83£0,03" 81.04338"

200 19.530.11° 1258:0.71° 24.69+1.05° 25.00:2.27° 52.402.26"

DAll values are meantSD (0=3).

PDifferent letters superscript indicate in the same column that means are significantly different (p<0.05) by Duncan’s test.
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Table 4. The number of aerobic bacteria in Korean traditional
actinidia leaves dried at oven temperature of 150C and steam
temperature of 350°C for 40-200 sec

(unit: log CFUJg)
Drying time (sec) Aerobic bacteria
Control 2580277
40 248:031°
120 ND?
160 ND’
200 ND

1)All values are meantSD (n=3).

"Different superscript letters indicate that means are significantly different (p<0.05)
by Duncan’s  test.

INot detected.
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