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Abstract

This study investigated quality characteristics and antioxidant activity of beetroots after blanching. Beetroots were
blanched in distilled water, 2% NaCl water, and 2% citric acid water at 100°C for 3 minutes (the blanched group). The
moisture content was highest in the control (CON) at 91.30% (p<0.05), and cooking loss was lowest in the water-blanched
beetroot (BW) at 5.39% (p<0.01). Chromaticity decreased after blanching compared to CON (p<0.001). Total polyphenol
contents (TPC) and total flavonoid contents (TFC) decreased after blanching, and as a result of comparing the True retention
(TR) of the blanching treatment group, BW had the highest with TPC TR 91.22% and TFC TR 70.51%. DPPH and ABTS+
radical scavenging activities were highest in the CON, and in the blanching group BW was highest scavenging activity. The
total number of microorganisms in the CON group was 2.97 log CFU/g, whereas no microorganisms were detected in the
blanched groups. Therefore, this study, blanching in water without additives is the most appropriate method for preserving
physiologically active substances and nutrients in beetroots and inhibiting microbial growth.
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<Table 1> Composition of treatment for various blanching treatments
methods of Beetroot

Sample Blanching treatments
CONP Non treatment
BW  Water treatment 3 min (100°C)
NaCl 2%+water treatment 3 min (100°C)
BC Citric acid 2%+water treatment 3 min (100°C)

Beetroots

DCON: Non treatment beetroot, BW: Beetroot water blanching
treatments 3 min, BN: Beetroot NaCl blanching treatments 3 min,
BC: Beetroot citric acid blanching treatments 3 min.

DTreatment sample were (beetroot 200 g, water 800 mL) with the
ratio of 1:10
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Ea43F A4S BW, BN, BC7 3.05, 2.05, 1.33 <02
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<Table 2> Qualities characteristics different blanching treatments of beetroot

Sample Moisture Cooking loss (%)

Color values

L a b
CONY 91.30£0.54°2% - 6.04+0.01° 37.82+1.60° 16.95+2.74° 3.40+0.82°
BW 90.30£0.97* 5.39+0.45° 6.13£0.01° 3147+2.57¢ 13.23£2.71° 3.05+1.10°
BN 89.39+1.97° 6.65+1.60° 6.05+0.01° 33.2442.99 9.57+2.77¢ 2.05+0.86°
BC 88.73+0.90 8.96+0.95 3.60£0.01° 31.02+43.55¢ 9.302.39° 1.33+0.61¢
F-value 6.699%* 10.771%* 61066.185%** 62.985%** 91.999%#* 59.148%#*

DCON: Non treatment beetroot, BW: Beetroot water blanching treatments 3 min, BN: Beetroot NaCl blanching treatments 3 min, BC: Beetroot

citric acid blanching treatments 3 min.
DAl values are mean+SD (n<5).

9a-d Values with different letter within a column suggest significant difference by Duncan’s multiple range test (p<0.05).

D*p<0.05, **p<0.01, ***p<0.001.



438 FBBEIEAEXILEEEE Vol 38, No. 6(2023)

<Table 3> Effect of blanched on the total phenolics content and true retention in beetroot

Total polyphenols content (TPC)

Total flavonoids content (TFC)

Sample TPC Percentage variation = True retention TFC Percentage variation =~ True retention

CONV 90.69+0.87% - 100.00+0.00 59.13+2.97%Y - 100.00+0.00
BW 88.61+2.96 -2.30+3.26 91.22+3.45 44.66+0.99 24.47+1.67° 70.51+1.71*
BN 85.28+3.13 -5.97£3 .45 88.97+2.76 42.23+0.80 28.57+1.35% 67.58+1.12°
BC 85.56+2.29 -5.67+2.53 85.89+2.33 40.11£2.02¢ -32.16+3.41° 61.75+1.96°

F-value 3.285N9 1.293N8 3.443N8 61.211%%* 8.188* 29.809%*

DCON: Non treatment beetroot, BW: Beetroot water blanching treatments 3 min, BN: Beetroot NaCl blanching treatments 3 min, BC: Beetroot

citric acid blanching treatments 3 min.
DAll values are mean+SD (n=3).

3a-d Values with different letter within a column suggest significant difference by Duncan’s multiple range test (p<0.05).

“NS: not significant.
9%p<0.05, **p<0.01, ***p<0.001,
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HE BHATE 2 AN HIES 71EFl met Berg et
Ay EdEo] 543’45101 WAt Ao Fgakst &
/o] CONHT}F ¥ 243 A2 AlgEw, BNI} BCY
A5 B & 3 ARSE g A T 99
wol o] & F07 743k A0 R HRlth webx BIES] A
1745“3 EAS BE] eiMe 7HES BA &L 2
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<Table 4> Total plate count by various treatments of beetroots

Total plate count (log CFU/g)

CONVY BW BN BC
2.97+0.27% ND? ND ND

Sample

Beetroot

DCON: Non treatment beetroot, BW: Beetroot water blanching
treatments 3 min, BN: Beetroot NaCl blanching treatments 3 min,
BC: Beetroot citric acid blanching treatments 3 min.

YAll values are mean£SD.

3ND: not detected.

Atk HES] F#TE 583 A CONOIA 297 log
CFU/ge 2 =300, St dddtox e njAlEe] 4
=X UTH Bae et al. (2003) 2F2] A7 4L
ol o8 AseE 71&w s HAS A A1
T} 3T} Choi et al. (2022)2] Aol A5k
2 2 337 log CFU/ge] mlAEe] 44 v 3%
WS F2AAM = vAEe] A ol & Aot
AFES BT 387 o)A} 100°Ce] Eo] ZAA 2z

Folut Akl AAIRle] HAE A+t &3t e A
o2 ARET} Kim et al. (2012)¢] A7l Axe] &
A Zol| A mAEo] AEFE olstE S H & A7} &
Abet A3E BT

o &2 ;2 rul

ox [
e o

A

=
o

O

F

]_

o i do
i

X

B AFM s tekst 20 ERAS vjES] FHE
d B TRE &3 itst &4 vl £48 stk HEE
ST, 2% AFE, 2% At S B s B
A3k vl E9] RIS CON, BW, BN, BC7} ZH2} 91.30,
90.30, 89.39, 88.73%= S#% f‘& AFTES] FiEghEo]l A
A& AXA &2 CONET w2 ks BAtk(p<0.05). 7+
7S BC7F 8.96%= 7} =4 245 (p<0.01),

BN, BW7} 6.65, 539%=% SAHAoY F AR 7F A=
o2l 2pol & Kol %ﬁv} HE =743t A3 3.60-
6.1322 AdF BT 7P WA :]éﬂ‘iit‘r(pm.om), H|E
o] LS CONe| 37.82% 7P uiota, Bt A3
BN, BW, BC7} 3324, 3147, 31.02 <22 =A==}
(p<0.001). a%te CON°] 16.95, LA A3 A+ 9.30-
1323082 ZH YA (p<0.001), b CONo] 3.40 Ea3

g A 1.33-3.0522 = EAtHp<0.001). B

HE9] M= BW7} CONZ 7Hg FAMSH 3he BT
TPC, TFC E5F CONe| 7H¢ #=A] S+ o, Sl3sh
AYe] 749 BW7F TPC 88.61 mg GAE/100g, TFC
44,66 mg QE/100g, TPC PV —2.30%, TEC PV —24.47%,
TPC TR 91.22%, TFC TR 70.51%% ZA = o] it} &
Aol 71 Bo| BEHITE. DPPH ¥ ABTS' radical 427
A= CONo| 7HE =4 SA =L, ERF S dF+2

O:

o
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BW7} DPPH 80.29%, ABTS" 79.67%% =450 7} =
o ksl BAS BATHp<0.01). BIES] EH5E =43
A7} CONoIlA 297 log CFU/ge 2 ZAH Y, LA
AFM = vAEe] AEEA] Rt AEZH o E H|ES
ksl S 2 YRS HESEA PE w2 oA 4
4 BES e SRl BAlA sk o] 7H A%
sithal AlEETh E Ae HES] HelAE 9 7HA R
A1e] &85} 7ol Slo} 2% 7 B AAE e 7%
A2 289 4 S Flot

MAEE
FHA@FeL <4 dEstt, 2, 0000-0003-4569-

AFHl(FTFehal 2 E ek, AL AAIZ, 0009-
0006-5254-970X)

I (FFU TR 22 dES}, AAL, 0000-0003-1649-
4060)

FA & (T e &2 dESEt, A AL 0000-0002-7664-
6903)

A A EFAANEATYD ANFRAELANEEATTE, 4
A7, 0000-0003-1797-6045)

AR (KISt A)F9 ekt w4, 0000-0001-9337-
9272)
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