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ABSTRACT

Comparison of Nutritional components and Antioxidant

Activities of Beta vulgaris using Different Drying Methods

Yun Ji Won
Advisor : Prof. Joomin Lee PhD.
Major in Nutrition Education

Graduate School of Education Chosun University

This study compared and analyzed the physicochemical components,
total polyphenol content, total flavonoid content, and antioxidant power
according to the drying methods of hot air drying and freeze drying using
Beta vulgaris. As a result of analyzing the general components of Swiss
chard according to the drying method, ash, crude protein, and crude fat
were found to be significantly higher in the freeze-dried extract of Swiss
chard, and the crude fat content was significantly higher in the
freeze-dried extract of chard. However, moisture and carbohydrates were
higher in hot air drying than in freeze drying. Among the constituent
amino acids of Swiss chard, leucine showed the highest content among the
essential amino acids in the hot air dried extract of chard and the freeze
drying extract of chard, and among the non-essential amino acids,
glutamic acid had the highest content in both the hot air dried extract of
chard and the freeze drying extract of chard. In addition, the contents of
both essential and non-essential amino acids were found to be high in the
hot air dried extract of Swiss chard. A total of 6 types of organic acids
were detected, and the total organic acid content was higher in the freeze

drying extract of Swiss chard (28345.91 ppm) than in the hot air drying

_iv_



extract of chard (22881.41 ppm). The main organic acid in the hot air
dried extract of Swiss chard and the freeze dried extract of chard was
citric acid. The saturated fatty acids in the Swiss chard extract were
Heneicosanoic acid, Palmitic acid, and Capric acid regardless of the drying
method. The total content of monounsaturated fatty acids was high in the
Hot air dried extract of the Swiss chard (5.64 g/100g), and the total
content of polyunsaturated fatty acids was high. The content was also high
in the hot air dried extract of Swiss chard (8.37 g/100g). The main mineral
content of the Swiss Swiss chard extract according to the drying method
showed the highest content in the order of potassium, sodium, and
magnesium. The total mineral content was 86,673.70 mg/100g for the hot
air dried extract of the Swiss chard and 93,304.30 mg/100g for the
freeze-dried Swiss chard extract. It showed high content in the extract.The
total polyphenol content was higher in the Freeze drying extract of Swiss
chard (5.93 mg TAE/g) than in the Hot air drying extract of chard (6.08
mg TAE/g), and the total flavonoid content was also higher in the Hot air
drying extract of chard (24.70 mg RE/g). It was higher than this modern
Freeze drying extract (24.89 mg RE/g). ABTS+ radical scavenging activity
showed a higher IC50 value in the Hot air drying extract of Swiss chard
(1.23 mg/mL) than in the Freeze drying extract of chard (1.19 mg/mL).
From the above results, as a result of confirming the changes in
physicochemical and nutritional components according to the drying
method of Swiss chard, the hot air dried extract of chard was found to be
superior to the freeze drying extract of chard, including organic acids,
fatty acids, and antioxidant components. It is expected to have high

usability.

Key words : Beta vulgaris, physiological activities, drying method,

antioxidant activity
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& AFE sl ARERE 2= 20239 48 AF G SHEAGANAN FASHA ALE:
st 7iZtol AAst ZOiE A=oA 1At dxgh &, FFUE(hot air drying)
AR (freeze drying)2 W0 2XF 7AAXR5HYTH Hot air dryingg $IsiA 2
ZA4%7](GNO12, Hanil GNCO, Jangseong, Korea)S ©o]83l 60°CoflA] 40
7P ZoF AXRSHYT) freeze drying2 ¢siA -70°C =Z7Ax7](deep freezer)o]
s WsA|7l o+, =274 X7|(ED 8512, llshin, Yangju, Korea)S o] &3l 724]
of 4289 AXRsSIE Tt Hot air drying % freeze drying ® Al&+= EA7|(HR137
8, Phillips, Karner, Slovenia)S ©]83l] 100 meshz 2aj5t¢ oy, BaArejrt =
Algg -70°C 22X YA (MDFUL2V, Sanyo, Osaka, Japan)o] B35t o]-&o}

et

r{n:

A

Hot air drying ¥ freeze drying ® o 100 gof] 80% of&t2(ethanol) 1.5 L
£ AUtotr, R dZS 291 65°Co 71E 8 uiE(Mtops ms-265, Seoul,

Korea)o A 3AJ7tutct & 32]of] ZA QHEsto] fEctcth ol 20 2&5AS 9E
Ok AE%ol(Whatman No.2)5 AREsto] ofatA|zitt. &9 ol 40°C 28
oA 3]AXF%%7] (EYELA VACUUM NVC-1100, Tokyo, Japan)E A}&5}o]

—

SUE AR, s&54YUstol 2 ARAHH. Alre Aot AS HsiA -7

0°Coll €3 wsty 2 AS sl At
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2o hot air drying &&=1} 2 freeze drying 559 AU EL2 Associa
tion of Official Analytical Chemists ¥(12)2 X835ttt 8 shEfoas AFY
7}05‘(105°C) Ax¥, £AY2 Soxhlet 2&W, £3]+2 550~600°C Ald3|stsioz

o}OﬂD} AEiAlol B0 A 4BA7|(Thermo Quest, Flash 2000, Milan, Ita
24712 Apgsto] AAsTS HYsloln, At

O
2ol 625(EAAME Bl EEMLR ook, BaskEe 1004 Eal, AE. X

20 Hot air drying £&=21F 20 Freeze drying £&29 4 ojujwxAte] &
A2 oA Foflo] xSt Al 0.5 gt 6N HCl 3 mLE &gsta 27|t
%, 121°CoIA 1924217 59t 7haBaletgith. Zata HWEZ ojolg onist Fof
3| MR F==7](rotary vacuum evaporator)2 7+ st & =%5t1 UEF QANA
g500 (pH 7.0)2 0|85l 10 mLe ALt} of § 29 1 mLE A8sto] m

embrane filter (0.2 pm)=2 oJ1}st1l amino acid autoanalyzer(S433-H, SYKAM,

Eresing, Germany)g ©o|&df &3 AA|sI.



ol F2U2 FEad 20 €FUE FE2 A7 24 gH2 VI Als
S 05 g Fsll Aol 2 HAEtL30f d2 &, FF5 20 mLE F7F & 807C
o) gel 28 FoA 4At 4 7HEAIH. 2 5 ERE A|(1 pm)E ]85}
ofatstal 30 mL2 F&S o &, ol HEY AHx[(0.45 ym)2 A3 Pro

minence HPLC(Shimadzu, Kyoto, Japan)& A83to] §7]4HS EA st Tt

6. AIUHAL B4

<t Hot air drying £&&% <t Freeze drying 529 A|Ah 2744 A2
Wungaarden(13)9] Bl o2 AA|3tYUCH AR 2 g2 Y& oux|o] @e 5 27
2 X E(chloroform)-H{&H2(methanol)2 F& oI5t &, A = A|7|1 S
oz gFe FHstAY. FE5t Al&E oF 100 mgs &5t 7HA] nofo] EetA
3o Fst IN-PAPEPEEOIEHE 8N 4 mLE AlojA wylstlch. {A] =20l

ARRRE o 14% AFEstEA-0EL 5 mLE 71st { FdZ 7| (reflux condenser)
£ FAste 577 80°CojlA] 7}03'5}04 o2 of| 28] 2(methylester)et stict. gHoj
NaCl z3gt8o 3 mLE 775k, THA] hexane 1 mLE 71stal 412 § A|@Ho
712 Bstla, A5S wosta AfFSE H F4 Na,SO5 g0 2845t 0.5

=S A9l AFSHRT. olAdS Al &A= ki, YA F2obE 2m(GC
-17A, Shimadzu, Kyoto, Japan)2 S35t}



7. 2714 84

<t Hot air drying £&2v <t Freeze drying £&589 14 7|2 2A
e AOACHY(14)E o83t A& 0.5 goll 20% AAHHNO) 10 mLet 60%
HCIO, 3 mL 7}5to] o] Al27F EWslA vt o 71X 71¥stdct. 7 5 05 M Al
AHHNO3)S 0] 8310 50 mL2 #|ste] 7t g2y z dx] & {o1S &35t 1,
ool 8 mLA Fsto] mELMOR it 1 £ 0.5 M AAHNO)S thad
o=z 5ty /REEGEz=UE ZEEAVIICP-OES,  Perkin - Elmer,
Massachusetts, USA)E o] &35t F7otT.

8. = polyphenol g=F =4

< Hot air drying %23 0 Freeze drying #&=¢ § Z2u=9
(polyphenol) $=FE Folin-Denist(15)8 o]&3l] BA5H9 Y, 529 == 10
mg/mL =52 dto] ARASIITE 20 Hot air drying 523t 20 Freeze drying
ZE50] 217t 0.2 mLe} Folin reagent 0.2 mLS 23%sto] ALAalr 387F XISt o2
10% Na;COsz 0.4 mLE A7ISt & ethofA 40827 ARFstal, 96 well plateo] 0.2 mL
2l 9o 5] xje]MEl7|(Bio-rad, Hercules, CA, USA)ZS o]&3to] 750 nmojlA &
5 FASIH. #5242 tannic acidg ©]§5to] #F HFFAS ol8sto &5

=
of & Z2|H=0] T A
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9. = flavonoid & =4

2t} Hot air drying %21} 2] Freeze drying £52° & Zajriolc
(flavonoid) &% 5742 Davisgg W@sto] Chae etal.o] WH(16)o] wat 5745t
¥Y, 2ES0] ol 10 mg/mlL =E2 3o AMR3sIYIch o] Hot air drying
FEE% < Freeze drying &350 27 0.5 mLet HEB 3= 2] Z(diethylene
1 N 2A8PEE 10 pbe Y1 37°C 71des

4ov

glycol)2 0.5 mLS A7Ish

(heating block)o|A] 60%2 =9rS vt A|ZHTH T & 96 well plateo]] 0.2 mL A

Rpe]ME37](Bio-rad, Hercules, CA, USA)S AFE35HY 415 nmzZ S35
He Hgstol 2

oy

10. ABTS" i &5

20 Hot air drying £& 21} 20 Freeze drying £529] 2,2'-Az
inobis-3-ethylbenzothiazoline-6-sulfonic acid(ABTS) radical AH% &A4H L

Re?] ¥H4(17)2 B30} ofefol o] MAlstgict. 5528 HE¥2 0.125 mg/ml,

0.25 mg/mL, 0.5 mg/mL =2 3t% 1, 7 mM ABTS®Q} 2.4 mM potas

sium persulfateg 2t7F 1 @ 1 H]l&=2 &% A2o] FAofA 1Y(24A17H &

oF WRlstal 2o A2 RSttt ®iSS WERH ABTS' 2z &g 750
nmoj|A] EA3F ZLE o] 0.7~1.0 £ 0.02 F=7t = 5 A FAAZ] o+ A

HA
galgirh. S14g ABTS' 2lt]zZh €9 450 pLe} 2o Hot air drying X527 2
247 50 g STt} AIBIRL, AR PRI 22

-

tjo

O Freeze drying &&=



ABTS" 2}t]zt 898 450 pLo] methanol 50 plL-g &3tsto] ALslgirH THEO &l

7t Al&+= heating block 37°Cof|A] 3027t ¥F2-A]71 UV-spectrophotometer(Bio

-rad, Hercules, CA, USA)S A}&sto] 750 nmz2 SI =S =Xt ABTS 2t
T 2752 BAsto] AL,

1. SAAEY

B Aol AARY RE U 33 vEste] RUNoR AystAh 2 U
o 542 §3 At PR(mean)it o] T2 EF WAHSD)Z UERjIL, 2+ A
J He

GraphPad Prism 6 program
(GraphPad Software, Inc., La Jolla, CA, USA)Q] gt o g AA|5tgitt Ao At
&t 2t Alas MY AR {9742 p<0.05
of folde stol ARsisict

»%&02 Student t-testS ArR3}



m. @7As % wa

H d
I ERURS

2} Hot air drying £&&3 0 Freeze drying £&29] d¥Hd& s
Zg2 Table 13t &t} 2o Hot air drying %29 4 PN
3.55%, R3]& 22.61%, A 1.97%, =AY 29.14%, ©5atE 39.77%% L E}
Hal, 2l Freeze drying 529 8HRY dF2 #& 3 E
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Table 1. Proximate compositions of Beta vulgaris treated with hot air dried

or freeze dried methods

(Dry Matter Basis, %)

Composition

Hot air drying

Freeze drying

Moisture

Crude ash

Crude fat

Crude protein

Carbohydrate

3.55 = 0.05

22.62 £ 0.58

1.97 £ 0.03

29.14 £ 0.31°

39.77 £ 0.67

3.48 £ 0.07

22.96 £ 0.58

2.01 £ 0.09

30.51 £ 0.42

39.73 £ 0.64

All values are expressed as the mean + SD of triplicate determinations.

*p<0.05; Significantly different by Student’'s /-test between hot air drying

and freeze drying method

_‘IO_



2. 74 otulwAt 2

-

<t Hot air drying &&&#t 4] Freeze drying &5 /4 ofui4t &
22 Table 29t Zth. 20 Hot air drying & =3 20 Freeze drying &
o] F7d otuli4t &2 859 EHotuiitwt 959 v|H4 ofo]kilo] A
of & oful:Al 1750 &%t 20 Hot air drying 5%20°] W4oju|x
882 77.5%02 £EE2L 6.97 mg/100go|t], 2t} Freeze drying £& 29
Fotu] Al Hl&2 63.2%2 =2 6.93 mg/100g 2= UENHTH FHaotu]e4bo] oF
L2 Histidine2 A|Qlst1 20 Freeze dryingo] 24 Hot air drying &% Hr}
=7 e oy foJA= ¢t &5t 2o Hot air drying £&=3 20 Freeze
drying £&=20|A]& Leucine?] $tFo] zkzF 1.47 mg/100g, 1.21 mg/100g O &2
7H&F @ro] UERFI, Methionineo] 242+ 0.04 mg/100g, 0.05 mg/100g ©=2 7}
A A7 YEREtt. v]E 4 ofuli4te] F obeF2 <O Hot air drying £&=2 8.
99 mg/100go]|™, 2 Freeze drying &&= 10.97 mg/100g o2 U}ERGTEH
]2 olo]| 1 At9] SFHFS Alanine, Cystined A5t 20 Freeze drying =&
=0] 20 Hot air drying £&55 B0 =7 YUEPGTH E£3t 20 Hot air drying
229 20 Freeze drying 5594+ Glutamic acid®] $tsFo] ZHzF 2.26
mg/100g, 3.65 mg/100g o2 7t& = AwsS HF i, Cystineo] ZHzt 0.02
mg/100g, 0.01 mg/100g = 7P HA dEH Ut

a
=
3

i

]_

>

otk
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Table 2. Contents

Beta vulgaris

of free amino acids in hot air dried or freeze dried

(mg/100g)

Amino acid Hot air drying Freeze drying
Essential

Threonine 0.76 £ 0.01 0.80 £ 0.02
Valine 1.01 £ 0.04 1.09 £ 0.08
Methionine 0.04 £ 0.02 0.05 £ 0.01
Isoleucine 0.77 £ 0.02 0.84 £ 0.06
Leucine 1.47 £ 0.03 1.21 £ 0.61
Phenylalanine 0.91 = 0.02 0.93 £ 0.03
Histidine 0.89 + 0.01™ 0.84 £ 0.01
Lysine 1.12 £ 0.06 1.17 £ 0.06
Total EAAY 6.97 6.93
Non-essential

Aspartic acid 1.57 £ 0.01™ 1.79 £+ 0.03
Serine 0.77 = 0.02™ 0.92 £ 0.01
Glutamic acid 2.26 £ 0.10"™ 3.65 £ 0.11
Proline 0.90 + 0.02™ 1.11 + 0.03
Glycine 0.94 £ 0.03 0.96 £ 0.02
Alanine 1.34 + 0.02™ 1.06 £ 0.05
Cystine 0.02 £ 0.02 0.01 £ 0.01
Tryosine 0.25 = 0.0 0.41 £ 0.01
Arginine 0.94 + 0.03" 1.06 £ 0.05
Total AA? 8.99 10.97
EAA/AA(%) 77.5 63.2

DTotal EAA: Total essential amino acids.

Total AA: Total amino acids.

9N.D.: Not detected.

All values are expressed as the mean + SD of triplicate determinations.

*p<0.05; Significantly different by Student’s #test between hot air drying

and freeze drying method

_12_



3. {714t 2A

<o Hot air drying &2 < Freeze drying F&&59 o714t &
St Aut= Table 33 Zt}h. 20 Hot air drying &&53 20 Freeze drying &
%= 2% succinic acid, tartaric acid, malic acid, acetic acid, citric acid, f
ormic acid®] £ 67}X] £29] 97]Ato] AEE Lt = 671K]Q] Q7|Ato] ke
o Hot air drying T%%S 22881.41 ppm, & Freeze drying 5= 2834
591 ppm o]ttt 2t Hot air drying 554 A&EH £Q S87|AF2 citric a
cid 15923.23 ppm, tartaric acid 2461.62 ppm, formic acid 223.61 ppm ©°]%}
om, acetic acide ZAEYA Aottt 20 Freeze drying £& =04 A&= Q9
L7142 citric acid 18534.73 ppm, tartaric acid 6133.35 ppm, acetic acid 1

082.46 ppm ©]9} o0, malic acid, Formic acid & ZAZE K] it

tjo
1%

=]
e
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Table 3. Contents of organic acids in hot air dried or freeze dried Beta

vulgaris

(ppm)

Organic acids Hot air drying Freeze drying

Citric acid 15923.23 £ 5,777 18534.73 £ 4.04

Tartaric acid 2461.62 £ 5.03™" 6133.35 £ 6.93

Malic acid 3948.01 £ 5.51 N.D."
Succinic acid 324.94 + 3.46" 2595.38 £ 1.73
Formic acid 223.61 £ 1.15 N.D.
Acetic acid N.D. 1082.46 £ 2.08
Total 22881.41 28345.91

UN.D.: Not detected.
All values are expressed as the mean = SD of triplicate determinations.

p<0.0001; Significantly different by Student’s ¢test between hot air

drying and freeze drying method

_14_



4. A 2

O uw

< Hot air drying F&=1 <0 Freeze drying F&&9 A4t 22
Table 49} Zt}. 20 Hot air drying £&=13 20 Freeze drying £&55 {50
A Rare]l 242 R4 8%, TH7FE XK YAE 4%, TASZIK|YAE 350

2 & 1539 Agato] yERGTh 20 Hot air drying %=1 <0 Freeze
drying %559 ZLIX|HIAFS Heneicosanoic acid®] gheFo] z+zF 53.95 g
56.77 g/100g & 7H =9k, Palmitic acid, Caprylic acid &£0& %o A&
r}. AMYtA o2 Hot air dryingof B|sl Freeze drying £& =204 H|nA =& &t
FS UERATH SUExsEX|gALe] seF2 oleic acid, cis-11-eicosenoic acid
7} 2o Freeze drying £&20° Hl3 <tf Hot air drying F&&04 FXC=2
=2 e UHUAY. ttEReRgAE b2 Zdf Hot air drying &&=}
2] Freeze drying F&=9A &% linolenic acid (C18:2n6c¢), linoleic acid
(C18:3n3) #=o=2 AEEYI, Hot air drying FE=0]A]= Linolenic aicd
(C18:2n6¢)7t =9k, Freeze drying &S0 A] linoleic acid (C18:3n3)o] S-9]A
o7z =2 3rke Helth cis-11,14-Eicosadienoic acid (C20:2)= Hot air

drying®| Zatgfo] FFHA] &dch.
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Table 4. Contents of fatty acids in hot air dried or freeze dried Beta

vulgaris (g/100g total fatty acids)
Free acids Hot air drying Freeze drying
Caprylic acid (C8:0) 1.01 £ 0.10 1.23 £ 0.20
Capric acid (C10:0) 0.17 £ 0.02 0.18 £ 0.02
Pentadecanoic acid (C15:0) 0.10 + 0.01 0.12 £ 0.02
Palmitic acid (C16:0) 5.65 £ 0.13 6.09 £ 0.06
Stearic acid (C18:0) 0.43 + 0.02" 0.58 + 0.03
Heneicosanoic acid (C21:0) 53.95 + 0.91* 56.77 £ 0.20
Behenic acid (C22:0) 0.12 + 0.02' 0.16 * 0.02
Lignoceric acid (C24:0) 0.68 + 0.02** 0.98 £ 0.02
Saturated 62.11 66.11
cis=10-Heptadecenoic acid (C17:1) 0.04 + 0.01 N.D.V
Oleic acid (C18:1n9c¢) 5.43 £ 0.14™ 3.82 £ 0.16
cis—11-Eicosenoic acid (C20:1) 0.17 + 0.01* 0.13 + 0.02
Monounsaturated 5.64 3.5
Linoleic acid (C18:2n6¢) 791 + 0.08" 5.97 + 0.02
Linolenic aicd (C18:3n3) 0.68 + 0.02"* 0.98 £+ 0.02
cis—11,14-Eicosadienoic acid (C20:2) N.D. 0.15 + 0.01

cis—5,8,11,14,17-Eicosapentaenoic

) 0.48 + 0.02™ 0.76 £ 0.03
acid (C20:5n3)

Polyunsaturated 8.37 7.86
Total 76.12 77.92
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UN.D.: Not detected.

All values are expressed as the mean = S.D. of triplicate
determinations.

"p<0.05, " p<0.01, " p<0.001, " p<0.0001; Significantly different by

Student’s t-test between hot air drying and freeze drying method
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5. 2711 24

B2 AUl o8] A 7159 2 ¥ {FAIsh=H BaAolt & f71A2 A
2 &t AFlske Aol e 5t YAtH(18). 24 Hot air drying &=
W 20| Freeze drying £&=9] F7|49 &2 Table boF 2t} F 8% £7]
Aol AEEgll, F FrEY dF2 24l Hot air drying £&=2 86,673.70
mg/100g, 2t Freeze drying &322 93,304.30 mg/100g o2 tf Freeze
drying £&20A =2 &= HEUJS. < Hot air drying 559 4%,
K(Z&) &Z°] 48,117.99 mg/100ge=2 7P ®Wol A&, 1 dro] Br82
Na(HE &), Na(4HEgF) Mg(tt144), Ca(Z&), Mn(Yzh), Zn(oted), Fe(d), Cu
() «oz AEEHJT. W Freeze drying 529 4¢= K &

53,955.65 mg/100go. = 714 Wo] A&FEQct T ¥ho] Z7]A2 Na, Mn

(@)

oo
ofy

—_

o=z

BN
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Table 5. Contents of minerals in hot air dried or freeze dried Beta

vulgaris

(mg/100g)

Minerals Hot air drying Freeze drying

Ca 8,347.47 £ 5777 6,980.64 + 4.04
K 48,117.99 £ 5,777 53,955.65 *+ 8.66
Mg 12,398.02 £ 6.35™" 8,850.97 + 5.77
Fe 63.02 £ 1.15 57.39 £ 5.77
Na 17,484.93 £ 5,777 23,412.07 £ 10.00

Mn 175.19 £ 2.89™" 8.25 £ 0.58
Cu 7.33 £ 0.58 6.59 = 0.58
/Zn 79.75 £ 1.157" 32.74 £ 1.00
Total 86,673.70 93,304.30

All values are expressed as the mean + SD of triplicate determinations.
" p<0.0001; Significantly different by Student’s #-test between hot air

drying and freeze drying method
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6. & Polyphenol ¥ % Flavonoid &%

Al oA WA= diaAdQd Fgastd 2491 Polyphenoldt flavonoidy &t
et E2 Ottt el 24 71sS e g2A QITH(19). Polyphenol I

o
sistEo] dHiAla2]o] phenolic hydroxylZ7]S 7H8 20, hydroxy”](-OH)?F Free
radicaldt A5t 58 +29 mA] 2t Z(phenoxyl radical)Z @745t A4
g AASHAYG WAkE aact @ ERos Apgattize A
(20). EjHx=olex A Em=Y 7MY 2 SEE9 SR/olH of 4000719 st
A== O|FOoAl Al Ao FAtel 24 SiEoltt. Ao EXstY, ghstAQl
Z29] x}olof 98l flavonol, flavanone, flavone, isoflavone, anthocyanidin £
o= FREH, Y Y, 22, giAtd] Atol7t et zsole Apolrt QUTH(21).
= AolM+= <o Hot air drying #5217 i Freeze drying 559 & &
H|=(polyphenol)t & Z2tE 0] E(flavonoid)e] o 42 Hsl 7I&=2=
17} Efd4H(tannic acid)?} & (rutin)& o]&stonf, 7 ZAi}S Table 60 LE}
et & Zus dF2 <4 Hot air drying £&22 6.08 mg TAE/g, <4
Freeze drying &= 5.93 mg TAE/gCo 2 UEJOoW, £ ZatHE o]t e
S 2t Hot air drying 522 24.70 mg RE/g, 2 Freeze drying 552

24.89 mg RE/go 2 20§ Hot air drying £&=9|A]+= Total polyphenolo] Tj

N

Freeze drying F£&24H0+ =4 UeRda, Total flavonoid= Freeze dryingo]
Hot air drying Bt} =7 UYEEHT Z2]5=(polyphenol) 3t A=/l 2
2] FxEo] 9lon titts phenolic hydroxyl(-OH)E Z&slo] of2i7jo] ghz3t
A7 ZAdste o maet Y H FAeta s HQITH(22,23). EYtE ko=
(flavonoid)= EH o &dt= 2= C6-C3-C65 7|2 A= HsA stat=

of BAoIH, U AFTLE AMAstes dZol aabAol2til YELA QtH24).
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Table 6. Total polyphenol and total contents of freeze dried and hot air

dried Beta vulgaris

Hot air drying Freeze drying
Total polyphenol (mg TAEY/g) 6.08 £ 0.29 5.93 + 0.29
Total flavonoid (mg RE?/g) 24.70 £ 0.29 24.89 £ 0.29

DTAE: Tannic acid equivalent

2RE: Rutin equivalent and freeze drying method

All values are expressed as the mean + SD of triplicate determinations.
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7. ABTS" iz A7A 5

ABTS" 2tz 42752 Wi Es dAaoA 19(2441%1) 5 YAl 2 A
AB/dd ABTS" 78] 2ftZo] <t &5 W9 daters 240 sl o] Hil
BEAMOo R ®gtste Z& ol&sto] FARSERITH25). & A4t 2, 2o Freeze
drying £&=31 20 Hot air drying F&&2 A3t ABTS 2% AAH&2
Table 73t Zt}. 20 Hot air drying £&29] ABTS' 2z AA5& 0.250
mg/mL, 0.500 mg/mL, 1.000 mg/mL, 2.000 mg/mL =XofA Ztzt 26.70%,
30.13%, 50.21%, 72.01%= UERGTH ®5F 50%9] 2t A5 A9l ICsHE& 5t
Ay, 20 Hot air drying £&59] ABTS'9 ICs2 1.23 mg/mLE ERSTH 20
Freeze drying F&%59 ABTS 0z AAEAE 0.250 mg/mL, 0.500
mg/mL, 1.000 mg/mL, 2.000 mg/mlL %=%ofA ztz} 15.67%, 30.30%, 49.70%,
73.93% =2 UERHT. 50%°] 2tHZ a5 U ICogz et 2, <O Freeze
drying £&29] ABTS'9] ICs2 1.19 mg/mL=E UEIGT & AFE o 20

W

Freeze drying £&23 20 Hot air drying £&29] ICx

oY

< ol Hot air drying £&&°] 2t Freeze drying &350 =7 UEHH=
A g 4 AT 2 A9 Ao 2o Freeze drying &&= 0 Hot air
drying &&= 2% &&= WY J4rst 2420 2siA ABTS free 2ttjzo] A+
ozM T EA 0 FAete] &/do] SUIEE= A &Y & Qo
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Table 7. ABTS" radical-scavenging activity of freeze dried and hot air

dried Beta vulgaris

ABTS+ radical
Concentration

scavenging activity ICs0” (mg/mL)
(mg/mL)
(%)
0.250 26.70 £ 0.829"¥
Hot air
. 0.500 30.13 £ 0.70¢
drying 1.23
1.000 50.21 + 0.44¢
2.000 72.01 £ 0.87¢
0.250 15.67 £ 0.792
Freeze
_ 0.500 30.30 £ 0.60¢
drying 119
1.000 49.70 + 0.68¢
2.000 73.93+ 0.52!

VICs is the concentration of sample required for scavenging radical by
50%

2All values are expressed as mean *= S.D. of triplicate determinations
9Means with the different letters(a-f) within the same column are

significantly different at p<0.05 by Tukey's test
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V. o % AE

= A= ZHE ARESEo] Hot air drying it Freeze drying®] AZ=WHo] 9]
gh olgtstAl di F Eue oY, § EtEkolE It JAfehE vluwshal
AT AR W O 29 dvbdEe At A, 29 E, AUWA, £
A2 2 Freeze drying &304, =
=04 FYAor = YEEH. 12y &7, HastE
o =7 UERRT. 29 S ookl &, 2O Hot air drying &&= <0
Freeze drying £&&0A Baotueil 5 7MY =2 &S UEd 22 leucine
ojglot, Hl4 oft|itoN= Iof &2

2 2elal(Glutamic acid)?} 7 @e
P4 ofuxAke) b =& 20 Hot air drying &304 =0ttt
S 67HA17F YEbHel, & RIIAF dFoMe 20 Hot air drying
(22881.41 ppm)¥tt 20§ Freeze drying £%5=(28345.91 ppm)ojA =&
Hath 20 Hot air drying &5 ¥ 20 Freeze drying 529 3%
& Citric acid¥tt. <0 FE2Y ZePAib2 Az s A
Heneicosanoic acid, Palmitic acid, Capric acid ¥O0, ©UE R FHX|HIALS]
dF2 <l Hot air drying 5&5(5.64 g/100g)ollA =4 UEtH o, trt=xe
AgAre] & b ot <o Hot air drying £%-=2(8.37 g/100g)ollAl =71 UERR
o Az g o8 24 2529 £ F7IAL A& UEE. ttdle «o=
=2 dFE UEHUddeW, FU1E9 § ¥ Zd Hot air drying &&=
86,673.70 mg/100g, <O Freeze drying &= 93,304.30 mg/100g2 O}

Freeze drying 2&20]4 & sabe Upepyict

B 4n
>

rr

2 N o my =2
= o mo

B fo 02 4

i)

bt o
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% polyphenol $t2Fe 20 Hot air drying £%2(6.08 mg TAE/g) ¥t 20j
Freeze drying #%&=(5.93 mg TAE/g)ollA =7 YEH 2D, & flavonoid &
TSt 2o Hot air drying £&55(24.70 mg RE/g)o] 2O Freeze drying F&5=
(24.89 mg RE/g)wr} 7] LERTH. ABTS' 2jZ 4752 ICx %ol 2t Hot
air drying £&=(1.23 mg/mL)o] 20 Freeze drying £&3(1.19 mg/mL)Xc}
w2 Aoz sl ggir) oo mE AReRE oo AxuH| e o]sslx
‘diat GRS WHetE =elet 2y, RUIAE AR st 47 & ZH Hot
air drying &% 20| 2 Freeze drying & =40} L4X0

Hot air drying £2&29] &8 7}5Alo] =2 7loz 7|tf=c].
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