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Comparison of the Quality Characteristics of Allium victorialis var.
platyphyllm Powder Based on the Blanching Conditions
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ABSTRACT This study was conducted to determine the quality characteristics of powdered wild garlic (Allium victor-
ialis var. platyphyllum) products under various blanching conditions (100°C, 30 seconds, 1 minute, 2 minutes, 3 minutes)
to identify the optimal blanching conditions for powder production. The L" and b values of the wild garlic after
blanching were lower than those of untreated garlic, but the a~ value, which indicates greenness, did not significantly
differ before or after blanching. The blanched wild garlic powder had a higher water absorption index compared to
the control, and the cohesion of the powder decreased and flowability increased with blanching. The total polyphenol
content was 1,320.6 mg/100 g for the untreated group and 1,008 mg/100 g for the 30-second blanching treatment
group. The total flavonoid content was 1,550.2 mg/100 g in the untreated group and 525.6 mg/100 g in the 30-second
blanching treatment group. The analysis of the dietary fiber content revealed that, insoluble dietary fiber decreased,
and soluble dietary fiber significantly increased compared to the untreated group during the blanching treatment. The
2,2-diphenyl-1-picrylhydrazyl radical scavenging activity was 8.82% in the untreated group and 7.52~9.15% in the
blanched group at a concentration of 1 mg/mL. The 2,2-azino-bis-3-ethylbenzothiazoline-6-sulphonic acid radical scav-
enging activity was 0.93% for the untreated group and 0.58~4.33% for the blanched group at a concentration of
1 mg/mL. Thus, blanching treatment during the production of wild garlic powder increased the moisture absorption
index and improved the flowability of the powder, while decreasing the total polyphenol and total flavonoid contents.
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2017). 2FAE 2000 K el @A7FA] 58] AujH A 2
Aakeko] Z7bebar itk 20221 AJHHE AL 11,439 ha,
F7h 4 28,9635 0]v, Akl of 39480 Yo7 Aga}
Adrh. FEER Bul gy, Eex], T8 vFo] i Ay

3 9 o] £2 FUAE5EAX B AujE A o] 2,847
ha®= A= thy] 24.8%°1H, ThF o2 e, ZdolA gol
A s 3 gl th(Korea Forest Service, 2023).

Al s(Allium victorialis var. platyphyllum)& #3tz}
(Liliaceeas)oll &3t thd A 2242 Sy etE vl 3
sto] T & SAof xS o, -yt A=
F2 A, ediql, dotite w2 A et &5 oA =
Astal dthLee &, 2007). =8 Ao 2= §3 35HE
WAf o] &Yoo) ¥+ methyl allyl disulfide, diallyl disul—-
fide, methyl allyl trisulfide, &8 288 7IX| = 3,4-
dihydro—3-vinyl-1,2-thiin, 2-vinyl-1,3-dithiinsaponin,
1-kestose, neokestoserk 5 (Kim &, 1997; Lee, 2008;
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Nishimura 5, 1998)} astragalin, quercetin kaempfrol
2 ferulic acid 5]t Lee &, 2007). T3+ Alnl=2 =
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T4 Kim 5, 2000), FEdWeldd B Axns
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4) AEx2A U F7] W&, 5) Hlaad A Has)
6) MAE A, 7) SAE €99 "y AT, 8) e

a8 S 5o AdtXiao &, 2017). e}
AR Az A B A glol %ﬁeﬁiovﬁ% aF4

i)

=1

o

Atk
ERETET
ez
3

f
ro,
A
i3
B
N
H
o,
2
F—Li
_Lz
)
:i'é
H1
o>
2
d
=)
i
2
:d
L
i

PHEE 20 kg¥ AHEEFloH, & 100 L7} L=l 01?7501]
do] Z;A A3l EWA 25 100°Coll A 30x%

i, 24, 3 A e & Fg) 33] o) Al st /‘1]7‘4
g AnlES AE 2T E ARSSH 3% gRsiglt) g
H bes 60°CE AAE EFAZ7I(HDG-2224,
Hyundaienetech)oll Yol AxslHA =18 10% ©| 3}
d of AxE FTEUT 2" Ak 23471(MC10

SU5-F, Sungchang)E o]&3}e] 23] E33}o] 180 mesh
sieve® ZAl] BAXNBER ARSI

LW 5 Akl A 542 4 =A(CT3-10K, Brook-
field)E ©]&3te] =4, 3 mm<] probeE 2kl 60 mm/
min®] =2 Sh5ate] 9o dA H-9o HHEE 103]

R o, HWAEE g-force W2 YERIRA

g,
A 3= A ZLA (CS-600, CHN Spec)E o] &3ko] A 2.9]
AAT 7915 103] vbE S4ste] FwS UElslth =

il E%@”ﬂ'(v 97.75, a'=0.49, b'=1.96) 2. & H A3} &
} L'(" &=, lightness), a' (3%, redness), b"
(BFA = vellowness) oz Yeh A

S 20 Atk Bg S5 5 X9 (water ab-
sorption index, WAD®} =832 4~(water solubility
index, WSD) #k2] &4-2 Anderson(1982)¥} Shin 5(2013)
o W& W&3te F43Th 4rts % AR 05 g&
50 mL ‘MJL FHel sk, F7FF 30 mLE 7tate]
218 F71(BS-31, Jeio Tech)ell A 50~80°C= 30+7t
283k 3 482 7] (Union 32R PLUS, HaniDE ©]-&3}

o] 1,910xgoll Al 2027t AAEEtltt. dAEE ¥ 5
A& FFE 710l &A dry ovenoll A 105°CE 7hA st
FES AAS F F> 1P EFS o] &3t FEEIAAF
& SA3AL, AEds AA AAES] FAE 54314
TFEEFTATE ST
34 =4

TAY 54 4L A4 &5 £47](Powder Flow
Tester, Brookfield)& AF&-3F3ith ®£FE cellol Avls &

d AEE 9F 230 g 3L scraperg ©]-§3te] HEks}st
o] BAS APl t}. Test method:= quick flow func—

tion testE A2 3 21, test stresses & consolidation

stressest 5 point, overconsolidation stresses 2 point
2 A8

= ZovE g% Smgleton =(1999)e] W o2
g3k A2 Y 10 plell SF5 90 uLE #7148k Folin-

Ciocalteu’s phenol A 2FS 10 pL #7138k 3E3F 934
ATk 1% NaoCOg E3}gd 20 Lo}t 7 70 uLEs o}
3o 233l & 1A FoF Ao ¥k A7 B micro-
plate reader(EPOCH2, BioTek)E o]-&3}e] 720 nmel 4]
Fr =2 =459, FFEAZ tannic acidE AF&-31o]
FAE st Y s FFS GFETh

oY mlov

= %Etﬂiol': EE
Z TR o)t %S Zhishen 5(1999)¢] W o=
22 A& 0.1 goﬂ 80% °ErL 30 mLE H7lbsto] =,
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EAE ruting AHESte] A S Adsta SetE molE
s AwFskaith

g2 AOAC H(2000)9 =3} a4
v‘f—ﬁ 7](Fibertec 1023, Foss)E o]-&3&}
2 0.5 g phosphate buffer 50 mLe]
—amylase(Sigma-Aldrich Co.) 50 pLE #
95°Ce] &0 A 58 7t o7 wilkstA A 30+
S A8k WS A A TE Protease(Sigma-Aldrich
mg/mL &% 100 uLE 7}ste] 60°Ceoll A4 3087
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g HEs

=
WA RS wbe 5

M %4t ol shstan

DPPH a}C|Zt
1,1-Diphenyl-2-picrylhydrazyl(DPPH) #tt]Zt &~A &
A& Blois(1958) Wil o2 BA3 0 &2 A& 0.1 gol
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80% €& 20 mLE A7bst] & 2 55 & FHT
20 mL @] 54 A 52 ARSIt AlRd 0.2 mL
0.2 mM DPPH £ O 8 mLE #7}sle] &313k 5 A
A 3087 ¥F2-A1 71 3 microplate reader(EPOCH2, Bio
Tek)E ©]&3}e] 517 nmollA &F =S 54313t DPPH
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2,2'-Azino-bis—-3—-ethylbenzothiazoline-6-sulphonic
acid(ABTS) gte]Zh &7 242 Re(1999)9] W= &
A5} 7.4 mM ABTS®} 2.6 mM potasium persulfate

A7 2y

2 53te § AL oF 2ol A 24/\]7} o} HPi]é}oq g
S AA71 ABTS €9 950 pL°ﬂ £ FEE 50 ulE
H7bste] ALo|A 108 H<F wx8 thS, microplate

reader(EPOCH2, BioTek)E o]&3}o] 734 nmoﬂ?\ﬂ 23
L& 4359t ABTS gtz &4 &4 & A5 §99
A7 e TR Abole] FF % Aol E MESE YERY
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Table 1. Comparison of quality characteristics of Allium victorialis var. platyphyllum after blanching

T Moisture Hardness Hunter’s color values
reatment (%) (2 /sz) L* a* b*
Control 86.9 370.7+16.0°"? 47.3+0.8° -9.4+0.7° 20.943.2°
Blanching 30 s 80.8 463.7+8.5" 35.3+0.2° ~8.3+0.8" 12.0+£2.4°
Blanching 1 min 77.8 463.3+28.5" 35.942.2° —9.3+1.5" 13.6+2.4°
Blanching 2 min 77.9 466.0+25.2° 34.6+1.6° ~8.6+1.4° 10.8+1.7°
Blanching 3 min 81.9 324.0425.7° 36.5+1.3" ~8.2+0.7" 13.0+1.8°

])All values are mean+SD of triplication.

Mean values with the different letters in a column are significantly different at P<0.05 by Duncan’s multiple range test.
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3 AT 324.0 g/em’® A =7} sl Tl Beom & o7 gl o, FREFATE FAUX, A¥Ax, 94F4A
(2015)2 w|#]7] Alte] AoAd45F AYE] A7t i Z T2 =va 3R FESFATE Ay g
st X7 Aol o) FH 229 Azt A= A o] F3tE YEtE AEolH, o] AT 571 89l
S T 4 Aok FGiTh 2 AT E EWH 3F A 2 AR &F5Ee] AYANA FEE Fo7] A% 7150l
Al dbnbge] 3t E7)7F 4HE] oA EYAE AEFS W 2oz WSy wiEelgta B tiChoi &,
Bl 2021). webA EWA 3 Anles 2Esd A FEET

EdA F Anbs An L'ghe T3 2 47.3¢] 1] A7) olA W, thFdk 7FEA|Eo] o] g Al Bl § B
WA 3 A7} 36.5, WA 1% A F7)F 35.9= v O AlxE aAYd Aow AyzHr
ek WE L B9 Al ne} volx|e B3-S B cbels B A% LR F-A7 T 44.70190L, B
o EdA A 2 FAA Fd2 gl HAER & A AT 40.2~42.4 Aol 2 Ao vls| wogt), =40
e FAHE T -9.4, B8 A= -9.3~-8.22 A 1H 29 a'ghe FAE I -4.9%9 3, B A TE 2.5~
oA atbol= glnh FAE b3k FA42] 20.991 Bl -1.92 FA 2ol s =9kt A%l b'gke FA 2+
2@ A7 10.8~13.62 2 @It} Beom 5(2015)E 7} 11.7, B3 AT 7.7~9.72 Sk 2ad A3
ZF ] "2]7] 2ot HA A~ upe) L'ghe] 7 AbnbEe] AE LS b wekoy, Al '3k #-24
28kla, A 9 =8 e E a'ghe St B ZFo] 7 Y WAoo GFHAZ(60°C) Foll= EW Az
T a'fke]l TUkskE A2 HIA Y] AHEY Al B 2% T7F FAH el Hlsl LY, b'gke] Wil a'ghe] wobd 2w EAd
of| A o}u|:=2te] peptide, ¥ E 2] a-amino group¥} &3} o] Rt E Ao ALge AFAZRE L3 Az}
o] REgol ot AHuk-gel ok o= WGt & THAIZEe] A=A R AHAA Ao}, 2y Ax Fo] 5
T A= FAE Tl vls] BWA AT LY bk Wk A4 xHAS 2, dxEY HE BY4, 52 259
o 28y SARE el E a'gte E9A {5 o AbShRESel ok AT FH F ZAHAN 5ol A7t
o)A e gttt g Antse ST = B3 387t 1 HHwang¥ Rhim, 1994). wgbAd 2wty E2-&
Ae fAsel Bae) A4S e Ao vebdel, FE AF AL A w0 §A7L Wastod d¥Ax

LR UEAY AFAE Tk FAAE 5 BoF @

S xAY Mobs oo ZUSY Ao Azt

WA =148 shats B2 FH 5442 Table 29 &
o} Abnlbs B SRS A 4.4%% 3 WA =3 =714 Mols Yo F354 24
A FHEL 4.8~5.6%%th ENA =18 Avls 229 S 27104 Auls EA4o] i f-54 Hlal= Table
FESTATE FAE7E 9.1 g/gela ERA 28 A7t 37 2t} Flow function slope® X7} &5 A A
11.6 g/g, WA 1, 3% Ag7F 242 11.1, 10.9 g/geldTt ole] $3 el mom EEAo] WSS ou|gitt, FA T
FEEATE FAHEY7) 34.4%9 1 EWH 18 A7) 7F 0.32, WA A2 TE 0.20~0.2302 E:A Ao
28.3%= 7P vkt whek Bl AHEle Abvks 2E o SRl Wolx sEA o] EolATh ol EWA
FEFTATE 7718 FEEATE a7 A A § dF AxS B FEHol oS &+ o
S oF 4= 9l9dth Shin 5(2013)8 39S 30% Z438F 28 9t} Friction angles® 3|71 H=&42 B 7} npzo)
ol 60% 5% AYTRT} FEFTFATL FEE3A 3 U Hol Aeta fEdol £4 gas ovlgtt
F7F e s RE, ol S5 B oA AlTte] Ao T8 97 60.4°, EWA AT 48.7~52.3°% T} Bulk
Aol whet skt de] it 22 A7) voldl Azetar density ratio®] ®sl7t S5 Aol il 540 &
Btk Kim 5(2018)2 E/svE 943, 13 4 & =5 9uE u FX T 1525, 2;A A2 1.361~
ARxYPS o FEEANAFE AxzYd we fo4 2 1.3972 384l ZolH &S & = ASh Oh 5(2013)

Table 2. Comparison of quality characteristics of Allium victorialis var. platyphyllum powder by blanching

Treatment Moisture Water absorption ~ Water solubitity Hunter’s color values
(%) index (g/g) index (%) L a b
Control 4.4+40.1°"? 9.1+0.1¢ 34.4+0.3° 44.7+0.2° —4.9+0.1° 11.7+0.1°
Blanching 30 s 4.8+0.0™ 10.10.0° 33.540.1° 42.4+0.3° ~1.9+0.0° 9.6+0.3°
Blanching 1 min 4.9+0.0™ 11.140.1° 28.3+0.2¢ 40.2+0.8° ~2.340.1° 7.7+0.7°
Blanching 2 min 5.6+0.2" 11.6+0.1° 31.0+0.4° 41.540.2° ~2.540.2° 8.2+0.2°
Blanching 3 min 4.9+0.1° 10.940.1° 28.540.1¢ 41.9+0.2% ~2.240.0° 9.7+0.1°

YAll values are mean+SD of triplication.
Mean values with the different letters in a column are significantly different at P<0.05 by Duncan’s multiple range test.
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Table 3. Comparison of flow index of Allium victorialis var. platyphyllum powder by blanching

Treatment Flow function Flow index Friction angles Bulk dens1ty Tapped den51ty Ratio
slope at 10 kPa ©) (kg/m ) (kg/m) (TD/BD)

Control 0.32 0.28 60.4 360.5 549.7 1.525

Blanching 30 s 0.22 0.22 52.3 487.8 674.9 1.384

Blanching 1 min 0.20 0.19 48.7 484.4 676.8 1.397

Blanching 2 min 0.20 0.21 51.3 516.3 702.6 1.361

Blanching 3 min 0.23 0.19 50.7 500.7 694.8 1.388

& 3375 J % tapped densityE vl sk A3} =7} 7P AEZAAA A= ER JEE 4 o HEH C,
A-AFE 430 5T T3 Kwon 5(2019)8 27} W EE, Fa s3EY 22 g kst 2] 2aE
120 mesh”} 325 mesh®.t} tapped density”} 743t} T Aot st B A s EdA o o F L
I Basgith 7 Al s ;A APl o Avks =3 T SR ot Fhko] HAsginh webA AnteE
THe ZYAde] BstEE As g + At o] &g B wEA HArste o] a94d ow A
zagel

SH3 X244 Mols 2| F E2lHlE, & E2tEE0|E Aol dfe AFEY Fvlet e dFS 7, AA o
A Alo|MS Stak oA FEAE] F, N 5, AGdHAAS 2 G

A EAC g FxE 23 gAMEER] dsd FFES ] Foll A A R JIFE v E AR A Ut
phenolic hydroxyl(OH)71& 7}AaL ¢lof @ =2 7]g} (Yeon &, 2016). el f9 &F/+ &g, g3 44
Adl FAET A AFste] daks), 39k Fol vhks A of Wt Zol F+ 84 (soluble dietary fiber)¥ F%
IS 7= Aoz del R thJoo, 2013). 5‘%59 =7 %+ B84 (insoluble dietary fiber) o2 U¥m o 42 <l

H Abnbs B9 & E99E, & SR -0 =& Table A A Al 54 o] th2rHOhe} Ly, 1998). *Pﬂ}* i
49} 2T} F Fewis B TAT 1,320.6 mg/100 9] AolAlg e TAee] A Baa HolAfel S8

g, B3 30% AT 1,000.8 mg/100 gelgith & Z]4) A Aol w7t 72t 31 2%, 2.4%3 . =W 1% A9
len hepe Balg A Al AT e gaHAth B B84 Holdiet F8A Aol fE 247 26.3%, 7.5%
Lt ol ke A2l 1,550.2 mg/100 g, ¢ A ok £ AT Tﬂﬂ?iﬂ} &4 Ao 24
30% AT 525.6 mg/100 gol Atk & Zetr o= e Fa 84 Ao fE folHow 57}0}@ E‘r<Table 4).
A S A2 Al FA ol vlel] 24tk Hong & Ha 5(2022)& zﬂi% 24%°] 7t AT e W F 2 o]A

i)

N

>«

(2014)2 oFA #H o] & Zuls dFo] AA 20.43 mg/ Fr 3ol F718 A8} 13501 er, & 2ol f 3k

g, BA 7x 23.86 mg/g, BN 74X 29.20 mg/go = of gt 584 Aoldfel vl ge] T Al %3t &
Sl AzxolA s o] ekvha i) ey v, FAA, W, oS, ety el S, 7HA, of 7,
Choi 5(2001)2 " A& Al7to] éﬂﬂoﬂ g} 3o F soub v R E AEE, G, 2AF Soldla, ddEF
Ze 59 geFo] folH o R 7Fadtglal, Jung 5(2007) = oA AlgE 7t Hae 2] Bastda 5}31;}

=3 Edls e A 23 MO% dI=]7] 22300 Seo®t Kim(1995)& 7+ # 2]l
gl

o3te] 49.5~54.4% AT BIEUT Xiao 5 F7FEE AS HAwide] shde] o
(20172 =AL &5 o] &3 EWA B5 784 Y%= 84 ALol wAFol A2 4= EalHo -’F%‘é =

Table 4. Comparison of total polyphenol, total flavonoid, and dietary fiber contents of Allium victorialis var. platyphyllum powder
by blanching

Dietary fiber content (%)

Total polyphenoll) Total flavonoid” -
Treatment Insoluble Soluble Total dietary
(mg TAE/100 ¢) (mg RE/100 ¢) dietary fiber dietary fiber fiber
Control 1,320.6+£51.199 1,550.2426.8" 31.2+0.8" 2.4£0.3° 33.6%1.0
Blanching 30 s 1,000.8+15.0° 525.6+£20.9° 23.741.2° 6.8+0.8" 30.5+1.1°
Blanching 1 min 894.4+14.2° 387.4423.8° 26.3+1.0° 7.540.5° 33.7+0.5"
Blanching 2 min 877.2441.3¢ 548.5423.5° 21.4+0.3¢ 7.120.5° 28.6+0.2°
Blanching 3 min 1,010.4+17.5° 562.7+10.6° 24.4+0.6° 8.0+0.8° 32.4+0.3°

)Tanmc acid equivalent.

Rutm equivalent.

All values are mean+=SD of triplication.

“Mean values with the different letters in a column are significantly different at P<0.05 by Duncan’s multiple range test.
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Table 5. Comparison of DPPH radical scavenging activity and ABTS radical scavenging activity of Allium victorialis var. platyphyllum

powder by blanching

DPPH radical scavenging activity (%)

ABTS radical scavenging activity (%)

Treatment
1 mg/mL 5 mg/mL 10 mg/mL 1 mg/mL 5 mg/mL 10 mg/mL
Control 8.82+1.64°"  25.46+1.22° 45.17+1.00° 0.93+3.06° 9.41+3.01° 20.25+1.82°
Blanching 30 s 8.01+1.64° 20.45+1.18° 33.51+1.74° 0.58+1.50 6.74+2.04° 14.1143.19°
Blanching 1 min 7.5241.95° 20.73+0.14° 35.07+1.0% 3.28+3.82° 11.57+3.39° 17.07+5.91°
Blanching 2 min 8.34+0.42° 21.70+0.49° 36.66+1.01° 0.96+£7.21° 8.27+5.13° 14.42+5.22°
Blanching 3 min 9.15+0.66" 24.08+1.22° 39.14+1.39° 433+331° 12.00+3.92° 17.76+4.39°

)All values are mean+SD of triplication.

Mean values with the different letters in a column are significantly different at P<0.05 by Duncan’s multiple range test.

o2 2457 gEolg HusdTh ¥ ATl E B
4 Aol ola) Abukse] B84 Aol i sl 8
A Aeldfe Fhshe 382 walt

DPPH 2}C|Zt A7 &M 21 ABTS 2iC|Zh A7 &M

A 59 et 274 &4 542 stable radical?l
DPPHE &Aste ditstEd &4 543k 3ol
DPPHE A& A wE= vwE A3 A2 g
sbshAl, ks olwl R Foll o3l s E o] o] G E =
AE ol gate] AtstEH S A= d o] &5 Ut
(Choi 5, 2013). Atvls o] DPPH #Hu)zd 2 &4
1 mg/mL =l A FA 77} 8.82% %L, B A+
£ 7.52~9.15%% tH(Table 5). DPPH &tz £274%5<& 1
mg/mL &=l FA Tk EANA AT A4 e
4 01 $USATE. Seo(2014)= A 15l g DPPH =t

27 84S 243 47 1 mg/mL FEAA A2
222 0] 7} ﬁZ} 91.9%, 80.5%= 7V A SAHUIL,
# 65.5%, L‘rg 46.2%, 01$El 12.1%, HﬂOlL‘rg(*&ﬂ}
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