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Evaluation for the Antimicrobial, Antioxidant and Antithrombosis Activity of Natural Syices for
Fresh-cut yam. Hee Young Ryu, Kyung Hwa Bae, Eun Joo Kum, Sang Jo Park’, Bong Ho Lee’ and Ho
Yong Sohn*. Department of Food & Nutrition, Andong National University, Andong, Korea, 1Experimeni‘
Station of Bioresources, Gyeongbuk Agricultural Technology Administration, Andong 760-749, Korea — To
make functional fresh-cut yam using natural spices, the water or the methanol extract was prepared
from different kinds of natural spices including ginger, wasabi, black pepper, mustard, cinnamon, chi-
nese pepper, garlic, thyme, rosemary, chamomile, and peppermint. The extraction yields were varied
as spice sources and extraction solvents used. Among the water extracts, peppermint extract showed
strong antithrombosis activity with 26-folds extended thrombin time, and the ICss of the extracts from
cinnamon and rosemary were 61.3 pg/ml and 84.3 pg/ml in DPPH scavenging assay, respectively.
Whereas, the antimicrobial activity of all water extracts was ignorable. Among the methanol extracts,
the extracts from thyme, ginger, and cinnamon showed antimicrobial activity against yam putrefactive
bacteria. Strong antioxidative activity was found in the extracts from cinnamon and thyme. Based on
these results, the functional fresh-cut yam was prepared using the water extract from peppermint or
cinnamon. The antioxidative and antithrombin activities in the fresh-cut yam were maintained at 4T
for 24 hr. Qur results suggest that the natural spices could be applied to production of functional

fresh-cut yam.

Key words — antimicrobial, antioxidant, antithrombosis, fresh cut yam. natural spices
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NETE ¥ ARl ZH
Agel A4 FARE N F2 Ao 4%
(ginger, Zingiber officinale), 151§ o|(wasabi, Wasabia japon-
ica), B-3=(black pepper, Piper nigrum), 74 A-{mustard, Brassica
juncea), 7| 3)(cinnamon, Cinnamomum zeylanicum), A+Z
(chinese pepper, Zanthoxylum piperitumv), v}& (garlic, Allium
satioum) F MFANA FE ALEEE b (thyme, Thymus
vulgaris), ZZu}g](rosemary, Rosmarinus officinalis), 7} =Zv}
(chamomile, Anthemis nobilis), 3% % E (peppermint,
Eucalyptus piperita)2] 11%-019, 7+7} 100% £%9) A9 #)F
& Ul A 2a Ak daRAL 10
o) B, e dEL e ool ALolN WAL 5 5L
dfier) 99 22013, A2 % A5 g
ZFA 200 &, ke WeES vhete] FE550
7—}4 ZZH2 2,000 rpmof| A 108 7F 94 2 2] (HA-1000-
, Hanil Science Ind. Co. Ltd. Korea)3}o| A5 % 343}
1, o#A(Whatman No. 2)2 o#3sigeh. #558 2 &
A, iz Zovys g 59 225 AHER
oj3}9)g 40~43CoIH DA 245 %(Centra- V
Vision, Korea)dt F&& 28 o] &35le E43)
A %2 JeRhAT. 224 -’?7&, Zas
< 0%4"“ & AHEstieH, Mgs %%

£ 10 mE AYAxst eSS <

DMSO (dimethylsulfoxide)ol] =< A}%’o‘}ﬁii}.
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Ao 28 HBEWFoE B1[23)d Pseudomonas ce-
pacia YAM-10 2 Pseudomonas rhodesice YAM-12 FF& A}
g3t B FALHE Ut on, QxFEE O
% SHFO T Escherichia coli KCTC16822, 18 GAF L
R Streptococcus mutans JC25 43T WA, #F &
Nutrient broth (Difco Co., USA)ell 3 F-sl] 37°Col| A 244]
B wud 3, gFE ODen 012 ZFsHd
Nutrient agar (Difco Co., USA)o 100 pl =@3}1, z47+e]
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FEE ZAANR 7 plE U7 disc-paper (AE 6.5 mm,
Whatman No.2)o| 7}shod, 37C o)A 24A1 7+ SO WopEd
o g7 BHS ARAABY 278 245 WIAHAL
w[13,27], |2 FAAZE ampicillin (Slgma Co., USA)Z
AFg-3h

s gy

Ztzte] 259 ¥ F4 2 thrombin timeg &35}
o Hr1stgct. EEN A3 8492 Amelung coagulometer
KC1A (apan)E o8-8t o} SuAHE Z43ko] 37}
S+5{TH[25,26]. 37°ColA 05 U EEH(Sigma Co., USA) 50 p
LS} 20 mM CaCl, 50 pL, t}ofdt 529 Al8 29 10 uL
£ coagulometer?] FHo] EF 287 BHSAIZ F, ¥
2100 yLE H713 3 Gao] 21” YR A7He =7
sdgon, N8 h2TEE o233 (Sigma Co, USA)E, &
o] h2T2E DMSOE A&3dth DMSOS] 7 ¢ 3329
SIAZHS YEen, EEH Ao o2 d3d g4
33 o]} whEE 499 FEFoE yehlich

rlo

DPPH free radical 2H&H

Z %59 i3 44L& DPPH(1,1-diphenyl-2-picryl
hydrazyl) radicalo] Ax}E Fostol A5 2Ad= &
e ZAso HrlekgicH2e] HA, B =2 4T
A& 20 pLel 99.5% ol gh&ol 31417 2x10* M DPPH &
of 380 uLE %3 E¥sld 37ColA 30% B¢ A7
%, 516 nmol| A microplate reader (Asys Hitech, Expert96,
Asys Co., Austria)& A48t FFTE 43190 =+
&% butyl hydroxytoluene, vitamin C % vitamin E (Sigma
Co., USA)E A}4-3}%it}. DPPH free radical 24 %L Al
A7 Es viFbTe BEEE BN, ICo 50% 4
AsE el T2 AXsd.

DPPH scavenging activity(%) = {1-(Sample O.D.)/(Control
D.)}x100

Jls4 Mot AeE0| RE

W06d AF FEF L nFAN £8F DA A
(Dioscorea opposita Thunb.)Z A3, 4|, Adste] A} 4
A¥o)(AF 40~50 mm, F7) 45 mm)E ZA AT U
Ho| 1007 A¥ EE AHYE & F29 150 mlE 7}sto
30TAA 1A A F 5o Arp Addole e
#do) LALAE HPELL 7ML o), AF HAY
S FGA AAR] o2 ¢, £ AAHYI FAYHL
E2E TAAT) YR 28522 d4EYE 53 #FY
AN AASAT. DA A 7154 AdBolE 50 ml
falcon tubedll ¥ 0] 2,000 rpmol| A 5E7F 441 & 2] (HA-1000-
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3, Hanil Science Ind. Co. Ltd. Korea)3} /‘\_ HHold] &
kel JANG ddsA AAFF o, FA o] AAR
gejel AidHel s 2 AAE o] &5t i‘il—r 31, 4TolA
24717k BESQT o) F A s A Ho] 77} 20g8 3}
of B3 7](Stomacher 400, Seward Limited, England)Z %
8, FU FATh ZAY Aok 22 ) FARO RN
B, A5l Bad 48 0 $UE ARS H5ar) a4

>l

of 2492 AYRE000 pm, 10B)FHoH, 28 &
2912 9459 Ao A8 Arte) SEPEE 80~
82%2, Ark B0l kel 28 BAST UAW, 47
o 9452 #4¢ Fal, FAr A2l 24| yAYoz
¥E 473 mig) §29¢ H5390n, olF Fu8 B4
2 333 B BAER AGETh 7154 Q4R
Az hETRE AT 59 G 97 25 147

A Agg AHEEHAH

JlEt 24

AT FEE9 brix 24L& refractometer (Atago N-1E,
Japan) & o} &34 11, EY9-2 DNS H[25]0.2 #4590
ZY9Es L Singleton S HHH[2526]0] Wl &7
400 pldl| 50 pl9] Folin-ciocalteau, 100 ul®] NayCO; E3}-8-9
& 9n AN 1N BAS F 725 nmoly] FHEES 2
At gt ¥ FA|%0 2= tannic acidE AHEELGT AZRH
g8 A 4dHele dawste HAA (Colormeter,
Tokyo Denshoku Co., super color SP-80, Japan)-3- A& 3}
9% (lightness, L), 4% (redness, 1), FM % (yellowness,
BE ZAAY ol % WARE Lgko] 9401, agto]
ol 15002 7122 Aajslon, A2y 038 243
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1.91% (w/w)¢] ot =
29 A%, =9 049% 2285 A9 }ua 2.45~21.74%
w/wZ Hlad g4 eyt 53, Ared, e
2 oAbl ol = 19.19%, 21.74% 2 1041% 8 ¢ & &
&5 Yl ol A}%ﬂ Alf FARNA A &4
of AFF TEHO UFE oAvlsiH, £ vhs
Aol Mg Zo] FARY FH wet 47 &
7t A= oF & vehd L Ytk B FEE AR
3 A3, pHE 50~659] b3S Uehfglen, &
222 pH 7.0& JehlQithTable 2). Brixi= 1.0~4.39]
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Table 1. Extraction yields of different natural spices by water
or methanol

Extraction yields (%, w/w)
Methanol extract

Natural spices
Water extract

Rosemary 0.73" 2.69
Chamomile 1.75 19.19
Peppermint 0.93 21.74

Thyme 0.92 421
Ginger 1.18 4.65
Cinnamon 0.37 5.56
Black pepper 0.37 245
Wasabi 1.85 1041
Mustard 1.91 2.77
Garlic 3.69 049
Chinese pepper 0.54 4.30

WWalues are mean of triplications.

Table 2. Compositions and pHs of the water extract from dif-
ferent natural spices

Reducing . Total
. Protein
Natural spices pH degree sugar (%o w) polyphenol
(bw/w) 7 (%,w /W)
Rosemary 6.0 1.0 418 543 142
Chamomile 5.0 22 5.46 3.80 1.05
Peppermint 65 14 6.17 5.85 177
Thyme 60 14 6.32 6.46 172
Ginger 55 28 9.08 1.77 0.54
Cinpamon 55 1.3 523 1.82 0.49
Black pepper 7.0 1.0 0.87 2.30 0.53
Wasabi 40 34 4.82 215 0.47
Mustard 55 43 510 191 0.15
Garlic 60 81 148 2.20 0.21
Chinese pepper 6.0 1.7 2.88 1.61 0.73

Agen, stsd 34 818 Yehliglth 9 #9479 7
O AN I B 9.08%E, T2A MG e 087%
FFE Bch dR A FFL YA FE AHESe 22
ulg], AReld, HHAE 2 eidol A 3.80~646%) win 3
& #FE, vUnA FUdA F2 AMEse FAEELS
161~23%9) & F3F& BRYth & 2= Bf, 94
g2zoig, Aretd, HHNE 2L geleA 1.05~1.77%2)
2 Fge, 7)e gaqME 015~073%9 *L FHS
Aok o)HE A= FANE B FEE0| #5 FIEY o}
Uz, A4 E 7198 4 deS AAlstn doh
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Table 3. Antimicrobial, antithrombosis and DPPH scavenging
activities of the water extract from different natural
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Table 4. Antimicrobial, antithrombosis and DPPH scavenging
activities of the methanol extract from different natu-

spices ral spices
Antimicrobial . DPPH Antimicrobial . PPH
Natural activity (mm) Thrf)mbm scavenging . activity (mm) ThrF)mbm scavenging
spices Yam Yam 4 acﬁvity Natural spices am Yam 3 4 t activity
a0 a2 BS99 ey, yg/m a0 a2 B¢ ST ey, ug/m)
Ampicillin =~ ° - 12 19 ND ND Ampicillin > - 12 19 ND ND
Vitamin C ~ ND®* ND ND ND ND 8.6 Vitamin E ND° ND ND ND  ND 20.7
BHT ND ND ND ND ND 185 Rosemary - - - 250 408 818.5
Rosemary - - - - 334 84.3 Chamomile - - - - 44.5 1214
Chamomile - - - - 304 538.8 Peppermint - - - - 37.3 76.3
Peppermint - - - - >80 236.3 Thyme - 90 - 101 321 155
Thyme - - - - 49.2 169.3 Ginger - 95 75 - 441 149.7
Ginger - - - - 39.2 734.8 Cinnamon - 101 - - 183.9 17.2
Cinnamon - - - - 343 61.3 Black pepper - - - - 33.3 300
Black pepper .= .- - - - 381 300.0 Wasabi - - - - 36.1 1,200
Wasabi - - - - 33.3 989.1 Mustard - - - - 258 234.6
Mustard - - - - 34.7 599.9 Garlic - - - - 37.7 85
Garlic - - - - 33.0 2,500.0 Chinese pepper - - - - 243.6 170.9
Chinese pepper - - - - 429 136.1

"Yam-10: Pseudormonas cepacia YAM-10, *Yam-12: Pseudononas
thodesize YAM-12, °E. ¢ Escherichia coli KCTC1682, S m:
Streptococcus mutans JC-2, 2 No activity, ND" Not Determined,
BHT”: Butylhydroxytoluene

FEA L AFHA F%chTable 3). ¥ hzF2 A
ampicillin®] 7% E. coli & S. mutansol A &€ A&
el lon, vl AL B dig daddde vEhtA
oo}, AJu} B3| gF Pseudomonas sp. 52 ampicillin W4 -&
223 2 9glth ¥ FAE B 2ZEE9 224 e
& g zT72 A48 DMSOS frAbat o sl H R Ed M e
860z o]de] EEN EY dFAHE G oje &
H AMAZ AHEE T e of2F ™ol 1500 pg/mLe] S
of A of 82~100.7E«] EER B§9E vehli= AR5260]s 7
orgiohd vl 2 d #4948 ¢ 4 Yok DPPH &7% 9]
3% Ay Egﬂr zzrtg] 589 1 Zyz} 61.3 pg/ml,
843 pg/mlol IC5E Uehjo] & é Abgte o] Q1A=
o AREA A} HuE o, FgAg % e ¢
st & dAskA °‘%l2“1 ] %k R E —?% oA
GFA

T FAE e FHEY AE 220t FEEAA
2g% FEAT G0l vEtsten, e, A% £ AY =
ZEo| M Aul BilF YAM-12¢) ol @ g Aol A4 H
tHTable 4). o]2¥ A=, F223AL dau, 3 F5]]
g 2zvie)e) B $589 3P Fold FaE
ARE & A3k EEN AEE 34 2% A 2
Az 2ZE A 18392 ¥ 2436329 $43 EE BY

Yam-10: Pseudomonas cepacia YAM-10, *Yam-12: Pseudoronas
thodesize YAM-12, °E. ¢ Escherichia coli KCTC1682, *S. m:
Streptococcus mutans JC-2, S5 No activity, ND® Not Determined

AFEFHE BRYoY, JHYE B FZE g *HMO
2 ok B4& u3 DPPH 2758 69 2 A
oA 247 155 pg/ml 2 17.2 pg/mle] ICxE W'E}Lﬂ‘ﬂ

vitamin E¢) 433l S35 gaksl &40 Q1o
ol gt Aoy Fistgg e FAdg 7|EY iilg}
E A FHH 5],

HHIE ¥ AL FEES 0188 754 Yot MHEO|

719 ARE o R 754 Ark AdHel AxE 4
g FAE F2E2A HNUEY AYE HFT HAFNAL
o, Aol Az #Boldg mHstd B FHFE AHEE

R

=
AT

ARBolE BAs ZASAT At AMT)E BF4
Te AR 32 1N AT 3%, 78 Y 5 92
o &4 e ko (Table 5), i+ Aol B3¢
Aohe) ghe A4E AR, A B ANRE 338
o A9 WEZ} LU, B5HL AFHE M= 2 B
B2 F717} UehgehTable 5). 53] A% F39)¢) A2
ueh SR RE 29 A% A9, 9E 2ot TR
om, HAEst FAEY F7hE FAA debrtc

29 AANE AAR F4CIN 4N HBH A8
g v, AR Ak T2 §2A9 BT P8 24

2R 23, 275 AT A FARYel Y ¥

NE A 2 A A AdHo|dME 72 87.1%
1%9) $-4% DPPH 2A% ¢ Yehi Ath(Fig. 1a). ©|

W (2 o
=
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Table 5. The photographs and color values of fresh-cut yam treated with distilled water, the water extract of peppermint, and

the water extract of cinnamon

Treatment Distilled water Peppermint Cinnamon
Photographs
lightness (L) 7347 5291 61.83
redness (a) -1.16 6.84 436
yellowness (b) 1.10 36.41 37.16
T 20 ug/ml ¥ =9 vitamin Eo] 43t DPPH &75 2 ol g A7 AF Ak Yop AdHo] Aol we
2, FARY st Aol JA Y AXAY Fol 2 LEATHA AFAEe] Thsdtelet wdd
A Gee & 5 Atk EH AAWO| S A B4 WS
98 259 Bl 249 B3oE U= g 3 A 2 o
Ae AdBelolq 242 6512, 2 46029 EEY AsE
gels it (Fig. 1b). ol FEAAZ 0§51 Yk obAT) B GARE ol&8 7154 Aol AdAo] AZE 93,
A9 27 1 mg/ml 2 05 mg/ml % A Alo] Yehbe Iy eo)d A§8 FARES UoE & 222 2 v
EEN B 94 aH25] Agetng, AUE B A e 3225 AxsAT FaY F2EEL IR
o A QA AR B AT 0 5SS e, £ el & OIS AT, 228 R
flol, a&2oz Y did 7] Aoz Add. AE A 2 FAsY 43 9 54 Flad
2 ardse fswg-g— 8T ARACl $5EAWA, /1S o WA B 22859 37, 4% L W BYS AE
4, B ol Ad Adhel AzTt rheEE At 3 3 A%, £ FEEEL FTEEE UeIA G3oH, #H
o, FF, 7154 SUE A A 2 ssuE ﬁ"a‘ FA 9 2244 289 Beo) 26u) o) ARE ) BHH
zo Ao, B )54 Al AXTeld T T AL 384 248 g5t e, DPPH 445 #H7b4ds A5
g 2zole] 2384 42 613 pg/ml 5 843 pg/mle]
T “Te ICog AT SA AP FEEBANE B, 47,
g - 2 A5 2&20] Aok ALEaFol 3] FFYS Lhehy
g slor, 2zrle] 2% An) Aerdgd HE $39
% é < gley, 44 gAd 848 Jehlidth =4 A9
5] D Az 2N S48 2UW 2AL, BY B A9 2
fa o] 284 A= DPPH 27454 Asiqie) webd Jaia)
i 2 8 BAo] S 5T HAAUNE 2 A B FEE
T " 5 olgsta JleA Avt AdHols AxsAoH, Az
Fig. 1. DPPH scavenging and antithrombosis activity of the H AXFol= 4TAAM 4A7F B It HHYE W A
functional fresh-cut yam prepared by treatment of the ¥ S Farsl 2 A B3-S exstant ol A
water extract of natf.n.fal spice. (a) 1: DMSO, 2: aspirin A GABS o]&stdd, AR LA, 754, B
(0.5 mg/ml), 3: aspirin (1.0 mg/ml), 4 fresh-cut yam
540 Fahe Aol A%T AF5Re Adea s,

treated with distilled water, 5: fresh-cut yam treated
with peppermint extract, 6: fresh-cut yam treated with
cinnamon extract. (b) 1: vitamin C (20 pg/ml), 2
vitamin E (20 pg/ml), 3: butylhydroxytoluene (20 pg/
ml), 4: fresh-cut yam treated with distilled water, 5:
fresh-cut yam treated with peppermint extract, 6: fresh-
cut yam treated with cinnamon extract.

LA 2

B AT7E 20069 wE/EAE Y FEIIENEIA
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