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Quality Characteristics of Seasoned Pork with Water
Extracts of Allium hookeri Root during Storage

Min-Young Park and Sun Yung Ly

Department of Food and Nutrition, Chungnam National University

ABSTRACT This study examined the antioxidant and antimicrobial activities of 70% ethanol extracts and water
extracts of Allium hookeri root. We evaluated the effects of water extracts of A. hookeri root on storage of seasoned
pork added with water extracts at 4°C for 21 days in order to evaluate its potential as a functional food material.
A. hookeri root water extracts displayed antioxidant activities (total polyphenol content and DPPH and ABTS radical
scavenging activities) that were superior to those of 70% ethanol extracts. The 70% ethanol extracts and water extracts
of A. hookeri root showed antimicrobial activities against food-borne Staphylococcus aureus bacteria that were about
1/400 times greater than that of vancomycin. Chemical composition analysis was conducted on pork seasoned with
sauce containing 5%, 10%, and 15% water extracts. Moisture and crude ash contents significantly decreased as the
amount of water extracts increased (P£<0.05), and the highest crude protein content was in the 10% group. Acidity
of seasoned pork increased proportionally in the early stages of storage, whereas it significantly decreased as the
amount of water extracts increased after day 12 (P<0.05). Although the total number of bacteria in seasoned pork
continuously increased during storage, growth of bacteria was significantly restricted as level of A. hookeri root water
extracts increased (P<0.05). In the sensory evaluation, pork seasoned with 10% A. hookeri root water extracts showed
the highest scores for taste, texture, and overall acceptance (P<0.05). In summary, 4. hookeri water extracts display
antioxidant and antimicrobial activities that can improve quality characteristics of seasoned pork and have potential
as natural preservatives to restrict bacteria growth. Regarding the amount of extracts, 10% was determined to be the
most appropriate level to minimize changes in seasoned pork during storage and improve sensory quality.
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A. hookeri 88| &2

B Ao AMRH A hookeri B 20143 49 AokE

T AR A AulE Aie] el E ol ALg-8)3iT), B
= &8 AAS L FEER 2~33] A% § -70°C deep

freezer(DF-8510, Tlshin Lab Co., Ltd., Seoul, Korea)?l
A Ws & 52 7AZ(SFDSM12-60Hz, Samwon Freezing
Engineering Co., Seoul, Korea)sl%th. 52 AZx3 A
hookeri B8]+ #47](FM-681C, Hanil electric, Chang-
won, Korea)& o]&3t] ZA] &% & 5 A5 ALS
sISlth Al dEs FE2 A5 9= (w/v)el 70%
N ErES Thate] Aol A AT E o] &3kl 244371
Et wHstHA 12 FE3 $ o] HX](Advantec No.2,
Toyo Roshi Kaisha, Ltd., Tokyo, Japan)& AF&3}o] o3}
SFA I residue® At 22 WHOR 33 Wy &3}
Sttt 94 FE2 A5F lEF(w/ve SHTE st
100°Cell A 1AI3E =53 5 34381313l residues 713}
o] 22 WHow 33 vy &8t of AE Ko} rotary
vacuum evaporator(EYELA A-1000S, Tokyo Rikakikai
Co., Tokyo, Japan)Z2 40°CollA g5 & 54 Ax
ste] W By A AFE-SESIT

A. hookeri R2| F&29| & Ez|H= & &

Z H& %2 Folin-Denis WH(18)& o83l 543}
Gtk 10 mg/mL FE2 S5l £3lA1Z71 A& 200 pLel
2 N Folin-Ciocalteu's phenol reagent(Sigma-Aldrich
Co., St. Louis, MO, USA)¢} SHFTE 1122 412 39
200 pLE H7slar b A 357 #x] $ 10% sodium
carbonate(NazCO3) 3 mLE 7}8}o] 1A thA] b2l o A
HH-2-A171 th8 UV-spectrophotometer(UV-1800, Shi-
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madzu Co., Kyoto, Japan) 765 nmelA S3 =5 A3
o} & Z89E L gallic acid(Sigma-Aldrich Co.)2

olgd EEFHOZRE FHUT,

A. hookeri B8] £ZE2| DPPH radical & ABTS radical
275 5™

ksl 84 £ A2 DPPH(1,1-diphenyl-2-picrylhy-
drazyl, Sigma-Aldrich Co.)& o] &3}o] Alg9 2z &
7 &3} (radical scavenging effect)E H+ Blois®(19)S
gttt i dt AT ¢h& vlaLste] free radical
scavenging activity 45 2Hd gk F [Cs0e A3 S
o, FANZTFOE ascorbic acidE AFE3F TR ABTS
radical 275 S7-& Pellegrin 5(20)¢] HH o2 =435}
o}, 7 mM ABTS(2,2'-azinobis(3-ethylenbenzothiazo-
line-6-sulfonate), Sigma—-Aldrich Co.) 5 mL¢} 140 mM
K2S205(Sigma-Aldrich Co.) 88 uLE % 419 1641k o4
el WA A F Y o] & absolute ethanol¥} 1:88 H| &=
210 734 nmell A HZE2T9 EF %= Fko] 0.7£0.0027F H %=
5 24 3% ABTS solutiong THEQIth A5 £ 50 uLoj
ABTS solution 1 mLE ¥o] &838haL 2.5t ¢l A]

W}

WAe & 734 nmollA FHEE SA T

9|I_l
El]
fo
0x
I
0x

A. hookeri #8| ZEE9

A. hookeri 8] FEEC] it S A3V 9130
AVES I 5= gram AT Escherichia collKCTC
2441)9} gram YA Staphylococcus aureus(KCTC
3881), Bacillus cereustKCTC 1012)% 3k A 3+
“(Daejeon, Korea)oll Al #FRto} ALE-3LSIT) 52 A
SH] A= nutrient broth(NB; Difco Co., Sparks, MD,
USA)¢} nutrient agar(NA; Difco Co.)E& AM&3stgit). 3t
g F4L B3 NA 8lX]E petri disholl 15 mLA 5
3t =3 $ NB iR A] 83k 755 2+ 100 uLA &
3 oS, AR F&E7F 5, 10, 20 mg/disc7F H %= 50
nLA E32381%-2 paper disc(disc diameter: 8 mm, Ad-
vantec, Toyo Roshi Kaisha, Ltd.)E 7FHA &8 Et}.
ol FAFET O E vancomycin(Duchefa Biohemie Co.,
Haarlem, Netherlands) 50 pg/discE 5d3F Wy o2 A
28k} 30°Ce] wl%71(HB-103-4, Hanbaek, Bucheon,
Korea)oll A 24A17F &<t kst & disc +HOZE A+
inhibition zone?] Z7|& 43}t

A. hookeri %2| S FEE It dEE=E

a2 A TAS dAFGA & A5
of A AA x2S Hg A At Fados st
o] A3t} 7H3(Chungjungone, Sunchang, Korea), =
4 (Ottogi, Ulsan, Korea), 2% (CJ CheilJedang, Incheon,
Korea), < (Lotteliquor, Gunsan, Korea) 52 ¥dA&
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S Hola AFadEA o HHg A FEES AR
stk A 4 200 gt 3P 20%, A 10%, =3 10%,
AT 10%, ¥ 50%2) wigu 2 Ev)e ddis 100 g
Z3tete] gxz=w (0w /\P*‘lo} om AlATAE dd
29 B Al A hookeri %8 €4 FEE FAUX Y
S 247} 5%, 10%, 15%%2 H7He FdAAS Alge9n
24718 A5, AL, Al5 o2 Wt AzE 2 47
Ay polypropylene S 7] o} 4°C JFare A 18
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goll 100 mLe] 5F<E ¥l homogenizer
(T18 digital, IKA Co Staufen, Germany)= 8,000 rpm®|
A 40x7F A% 3 3,000 rpmollA 1583 YA
(Combi-514R, Hanil Science Industrial, Incheon, Korea)
atleh 45 10 mLE Fste] SHFE 29 548 5 0.1
N NaOH=Z pH7} 8.3¢] & wj7}x] 433 A Q% & mL
& malic acid () o2 Akt FA4b =S HAISH

At

YHEFS da+ £

Fume hood(CHC-051, CHC Lab Co., Daejeon, Korea)
oA FAow AT A=K 10 goll BiFFHT 100
mLE #7}3F9] homogenizer(IKA Co.)E ©]&3}4 8,000
rpmel A 40% 7 #2335 }Oﬂ\ﬂr #2N 1 mLE EadEHF

= ALg-3te] 24 843 F plate count agar(Difco Co.)ol
S ths 37°Coll A 48417 st & YElE= colony
2 A%t 1.0x10" CFU/mLE YeRf e

st ek WSS w2 AFGS AT A 124
= AAst F8e A2 &o, ArE & AN
Lo 7l = sttt A hookeri BRE] A FEES
FEHE A7Me A =SS 4°C B el A 18412 4
A7) TS 180°Ce] A7 QB4 1587 71k 5o A
Fatom, g o] ARE HUke & WEA g B
Q202 Yk AT vE A RE AXEES S5l Bt
2 A (color), WA (flavor), YHtaste), A (texture),
ZINEA Q1 7] & % (overall acceptance)ol thslo] Z} 5
274 Heyow Hrakg

SA XM

Ay Ay EA AL SPSS/Windows 21.0(Statisti-
cal Package for the Social Science, SPSS Inc., Chicago,
IL, USA)E o] &3te] TAIAE 3¢la, A9E dAid+uF
Axp2 e 6]—}\]—§]_ Ao A7 719 FogAs

Z s

Student's ~test® AP, =S AX T 7 £ 7
o) gkl Aol & o ftel A P
3} ¥ Duncan's multiple range test®@ ¥l 7Fo] Aol &
AZEPh BE EA A §oL 0=0.05 FdA A=
s,

Zd aj =}

A. hookeri H2| FEE9| 8 A & Ed|Hl=
A. hookeri®] @4tst a3 9 g4t GAES 54357 98t

o] AR5 70% ey 94 a
eroll EAletE EEvE §%S 57383 A3+ Table 174
Ak 70% oleHE FEES 58 64.40%% 3 AT F=
B9 8L 69. 71%i A4 FEEQ F5o] ¢ UL o]

Allium%: XH_/E?J vt f“} )
%, 15.5%2a1 B.a1(21)F AR E A. hookeri 2] &4
n

P~

T

FEEY &0 €53 =9 Gallic acidE XT89S
o e

ol
2 3t FAe gEFH R RE AR ZEdE O
70% o|ErE FZEo] 2.514+0.04 mg/g, @F FEE o]

3.09£0.06 mg/go.® dF FEFAA FolatA =kttt
(/X0.05). kA A, hookeri 70% ol €+-&-3} A4=ol 2] 3k
FEE9 ¥+ =] 42 3.17 mg/mL, 2.21 mg/mL
2 AF FEEAAN ¢ W2 dHS Bvta Ra(22)514
2 ATt ke ARGl ol Al AujET o] thE

Table 1. Extraction yield and total polyphenol contents of Allium hookeri root extracts

Samples Yield (%) Polyphenol contents (mg/g GAE)"” t-value
Allium hookeri water extracts 69.71 3.09+0.06” 13,960
Allium hookeri 70% ethanol extracts 64.40 2.51+0.04 )

l)GAE gallic acid equivalents. IMean=SD, n=3.
" P<0.05.
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A. hookeri 18] 70% ol et-&3} @4 FFE9 DPPH ¥
ABTS radical 24 %S 543 Z3}+= Table 29 &t}

A. hookeri ¥¥] %% 9] DPPH radical 24%5& £33
A}, 10 mg/mL FZoA 70% o er-g3 A4 FE5E 7H7t
47.63%£0.81%, 55.84+0.58%2] A~ A4S HAa, 4
FEEL AT ascorbic acid?] 0.02 mg/mL %
o Mot frAbgt &7 &S Yt A hookeri B2
A FEE9 DPPH radical 27%5& Arkse 9 55

Eo] 10 mg/mL FXolA 5.1%2t Hi(2D)¥ ARt=
oF 11wl 4% =oko}, vkt A, hookeri B FEE0)
1 mg/mL %A 31.4%9] 2A%S Btk Z7(22)
B 93 Y. A hookeri ¥8] FZE 52 ABTS radical
2A%S 533 23 10 mg/mLolA 70% dlete &5
2 24.03£0.38%, €4 FEEL 29.92+0.46%2] ABTS

radical &2A & B 31, ABTS radical &7 5ol tigh
ICs0 k& 747} 22.4940.39 mg/mL, 18.00£0.27 mg/mL
2 45 FEE0 deg FEERT F95H EATHUXK
0.05). Kim 5(24)% Jeong (25 A7l Al=2¢
Z g9 o] =54% DPPH 9 ABTS radical 271%
o] Edthal Hidle] # Ao Aol dX|&qth.

R

A, hookeri BiB| FE39| d &M
A. hookeri ®2] 70% olgh& B A F5E9 o &4
[}

= 54317] 9kl AFF-ARABER] gram 549 E coli
KCTC 24413 gram ¥4 9 S. aureus KCTC 3881, B.
cereus KCTC 10125 Wi o 2 2393 A3+ Table 33
2} 70% A ere FEEY 5 FEELS S aureusol Ul
& 20 mg/disc F = A] inhibition zone©] Z}Z} 17.740.6
mm, 15.0£0.0 mm& 50 ng/disc®] vancomycin¥} B]5=3F
gt &S YEMY. WA £ colt B, cereus w50
A kgt gt @S UERIITh ©ol& A hookeri HHEE
70% olgt-gol FZEate] &t 445 5743 Cha(22)¢]

Tl FEE 10%9 XX S aureusol thal 73k

Table 2. DPPH and ABTS radical scavenging activity of Allium hookeri root extracts

Concentration Scavenging activity 1Cs
Samples (mg/mL) (%) (g /mL)z) t-value
. . 125 19.85+0.22"
i{al:“:” ﬁi’r‘;kf” 5 37.06+0.10 8.35+0.08
. et extracts 10 55.84+0.58 10741
D:czf/leria?rllcal Allium hookeri 1.25 9-81£0.13 ‘
activi%yg 70% ethanol extracts > 27.92+0.28 10.29+0.15
10 47.63+0.81
. . 0.005 21.36+0.21
Ascorbic acid 0.02 53654031 0.01+0.00
. . 125 9.00+0.38"
Alliurm )}:torOkfrl 5 18.10+0.54 18.00+0.27
. water extracts 10 29.92+0.46 6460
Aslizse;a?rllcal Allium hookeri 1.25 3.98+£0.49 ‘
activi%yg 70% ethanol extracts > 13.3720.23 22.49+0.39
10 24.03+0.38
. . 0.01 19.38+0.46
Ascorbic acid 0.04 79.6642.27 0.03+0.00
])MeaniSD, n=3.
ilThe concentration in mg/mL required for 50% reduction of DPPH/ABTS radical.
P<0.05.
Table 3. Antimicrobial activity of Allium hookeri root extracts against food-borne bacteria (mm)"

Control Allium hookeri water extracts Allium hookeri 70% ethanol extracts
Microorganisms (ng/disc) (mg/disc) (mg/disc)
50 5 10 20 5 10 20
Escherichia coli -2 - - 12.7+0.6” - - -
Staphylococcus aureus 17.6+0.6 - 11.0+£0.0° 15.0£0.0° - 13340.6°  17.740.6
Bacillus cereus 19.0£1.0 - - - - - 11.5+0.5°

i)lnhibition zone diameter (mm). No activity.
Significant difference from the control at P<0.05.

3)Meanﬂ:SD, n=3.
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Fig. 1. Change in acidity of seasoned pork added with Allium
hookeri root water extracts during storage for 21 days at 4°C.
C, control group of seasoned pork; AS, seasoned pork added

Table 49 &t S TS A= _ T with 5% Allium hookeri root water extracts; A10, seasoned pork
ol Hrkgk A hookeri %28 @5 FEEY o] 7+ added with 10% Allium hookeri root water extracts; Al5, seas-
3 B GLAHAOM) & ST e ok ik L e ke e
A. hookeri *#] 4 %‘%%% el d7kste] =52 Al nificantly different (P<0.05) among the treatments by Duncar%s
o] WEFY 5% H7Fo A= ddo] =83 B multiple range test.
o] AR 10%9F 156% 7ol s 27158 dd o
o] =53t daE o] glo o] FEHA FdTh = A LYEER Az HE
hookeri 8] A5 FEES FH40] 2 o8 Kol F A. hookeri 2] 4 FE=5 HUksto] Axd dFd=
S5 EF02HH 958 oA o9 g2 A7t x4 F& 2197 A48 k] Atre] Wsh= Fig. 14Jr Faa=y
H Aoz AZtE} Hensleyel Hand(28)9] H o] o)shd M= AA 7] 0.423~0.508%2 A. hookeri Y8 G4~
TE S 78, B, 34 Tl g mva skl T2 HUtFo] BEFE ATt mokou A 1294
ong HsH7F Ao dFo] & AR AlREH = HE A7V Al hookeri 2] A FE=O HUMFOl s
o] Tl gheke] igh 3Uxte] wistE dESS W o T ALTE fFoleAl stttk Al hookeri Hel = U
Zaoll e zFol 7t AR oY A, hookeri ] B FEE 9] fructose®} sucrose 59 TS 3L fumaric,
7SN A= 5.24~6.47% 57 sl Ao® Yelsth o oxalic, lactic acid7} F4-3sfttz 484 J=d(11), A
gy g A5 545 Gl kel A dixd 3t 16% A7k hookeri®] o]§l Aol =5 Akel JFE vHE
i bl frel gk Afo]7} HolA| = AS® Wol A hookeri Ao AZtdr) dntd oz A% T ngEe] dAF 2o
e A FEE9 S ohd Ao g Holn wiy e 2 AAEE §714e S7ER Qe AHerE S7hE AL B
o F7tek= AL JA] ol AAselY] WEow @9¥ L lo A 12U AF-E] 4t s 3l Ao
FEH g AF =50 ZI)E gk diZatdl HlEky ek
A. hookeri B3] B4 FEE H/rEo] 22 4¢SS HY
FAou 39 &A I A hookeri W] FEE H7FEFo] YEHERQ| O1¥=E W5
Begs 238 o] fFolehAl 748k tH(/X0.05). A. hOOkerz e A FEES HUtete Axd e
Fo] HAE 2 ALE golr7] A & wrE SAT
A3} Fig. 29 2tk A7g7]3to] ol o) uhe} m A= 9
Table 4. Chemical composition of 0 day and 3 day seasoned pork added with Allium hookeri root water extracts (%)
Treatments'’ Moisture Crude protein Crude ash
0 day 3 day 0 day 3 day 0 day 3 day
C 73.65+1.71"7% 73.96+0.66° (+0.31) 11.81+0.09° 11.34+0.80° (-0.47) 4.88+0.40  5.42+0.16° (+0.54)
A5 74414042 73.144039° (-1.27) 14.55£0.36" 21.02£0.24° (+6.47)  5.27+0.29 5.43+£0.23°  (+0.16)
A10 72214029 69.59+0.53" (-2.62) 19.46+1.19° 24.70+0.19° (+5.24)  5.53+0.12°  5.06£0.15°  (-0.47)
Al5 70.24+0.56"  67.1740.45" (-3.07) 11.56+0.31" 17.36+0.63° (+5.80)  5.35+0.06°  4.58+0.04*  (-0.77)

C, control group of seasoned pork; AS, seasoned pork added with 5% Allium hookeri root water extracts; A10, seasoned pork
added with 10% Allium hookeri root water extracts; Al5, seasoned pork added with 15% Allium hookeri root water extract.

2)MeanﬂzSD n=3.

Means in the same column with the different letters (a-d) are significantly different (P<0.05) by Duncan's multiple range test.
Slgmﬁcant difference between 0 and 3 day for the ingredient at P<0.05.
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Table 5. Sensory evaluation of seasoned pork added with Allium hookeri root water extracts

Treatments" Color Flavor Taste Texture Overall acceptance
C 4.33+0.98"2Y 3.17+1.53" 3.4241.38" 4.53+0.79"™ 3.83+1.19°
AS 3.00+1.04° 3.924+1.51® 2.75+0.75° 3.67+1.23% 3.17+0.72°
Al0 4.92+1.00° 5.00+1.65" 5.58+1.24 4.75+1.48° 5.17+0.94°
Al5 6.08+1.00° 5.33£1.37° 5.17+1.40° 3.50+1.38° 5.08+1.16°

'C, control group of seasoned pork; A5, seasoned pork added with 5% Allium hookeri root water extracts; A10, seasoned pork
added with 10% Allium hookeri root water extracts; Al5, seasoned pork added with 15% Allium hookerz root water extract.

MeaniSD n=12.

*Means in the same column with the different letters (a-c) are significantly different (P<0.05) by Duncan's multiple range test.

450 OC BmA5 BWA10 EA15

e

400

= a

350
300

250

1.0x10* CFU/mL

18 21
Storage time(days)

Fig. 2. Change in microbiological properties of seasoned pork
added with Allium hookeri root water extracts during storage
for 21 days at 4°C. C, control group of seasoned pork; AS, seas-
oned pork added with 5% Allium hookeri root water extracts;
A10, seasoned pork added with 10% Allium hookeri root water
extracts; A15, seasoned pork added with 15% Allium hookeri
root water extract. Means with the different letters (a-d) above
the bars are significantly different (P<0.05) among the treat-
ments by Duncan's multiple range test.

FE Sl e, gz 7Hg 2

A Z7kshe Hel
A% 3

YUELStth. A. hookeri B8] 454 FE2ES HIIS dolAM=
v A8 o] Fo3tA GAF ] A hookeri ¥E] FEE

o] gol %‘7}%—?% T wTE AR THAK0.05). ol H
A= A hookeri B8] @7 FEE] ZE it A
71e1gtt}arl B 4= v} A hookeri HEE o] &3
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