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Effects of gamma irradiation on the microbiological and general quality
characteristics of fresh yam juice
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Abstract

Pasteurization by radiation was performed to improve the microbiological quality of fresh yam juice. Samples were
imadiated at doses of up to 5 kGy and microbiological, physicochemical, and sensory qualities were investigated
during storage at SoC for 8 days. Total aerobic bacterial, coliform bacterial, and yeast and mold counts in pre-inadiation
samples were 7.09, 6.91, and 3.42 log CFU/g, respectively. Total aerobic bacterial and coliform counts fell significantly,
in a dose-dependent manner, after imadiation, and these organisms were completely eliminated after 1 day of storage
when 3 kGy or 5 kGy of radiation was applied. Yeast and molds were eliminated by inadiation at 3 kGy. Imadiation
reduced sample viscosity. The L* value decreased after inmadiation, whereas the b* value rose. Sensory evaluation
testing revealed no significant difference between control samples and those imadiated with 1 kGy, except in color
and texture, but sensory scores fell when imadiation of 3 kGy or over was employed, except in the taste domain.
The results indicate that gamma imadiation with 1 kGy is effective to ensure the microbiological safety of fresh
yam juice, without significant alteration in sensory characteristics, although further work should seek to reduce
the detrimental effects of imradiation.
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Aro] FES skl o A L 4] Hslo) 2
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YWk Dioscorea
A 7)(DIAX 900,
Heidolph Co. Ltd., Germany, 4,000 rppm/min) = 234471
o o] &3t

Anpd AR SedAE AT AP RS AT A
(Jeongeup, Korea) W 4191 30%F Ci, Co-60 730} ZAAIA
(point source AECL, IR-79, MDS Nordion International Co.
Ltd., Ottawa, ON, Canada)S ©]-83} A|71% 10 kGy<
AFEE 74710, 1, 3 2 5 kGy] F SFAES A5
Attt S5 221 alanine dosimeter(5 mm, Bruker
Instruments, Rheinstetten, Germany)S A8-3}$3t}. Dosimetry
A|2=5E A A2 7| IAEA) Y] A F85t EFE

lzl-l&ol
-Il
Mo

2ol =AF OlEe DM sS4

e 24L - o) P ERE BAS UukE A
)

(Model 400, Interscience, France)S AF&3}a] 120% &<t
S £ 107 FAPHO R E Mg A A Hj A =
sttt v A= I¥ts 7] M2 total plate count agar
(Difco, Laboratories, Sparks, MD, USA), tZ3+2] E2]ul
A &2+ eosin methylene blue agar(Difco)S AHE-3F o1,
aw 9 F3o|= potato dextrose agar(Difco) H| XS A]-8-3}
Aok LRt )M T B 37C, &5 4
3ol vk 25Tl A 247} 2 9 3 njste] AdE

Does (kGy)

Do (log No-log N)

No: TAES] 2717, N AR AL & AJESE w)A)
29| &, dose: kGy)

ZofM AL O1Ee 24 &Y

Zupd 24} vkge HxEE 31 A XA (Brookfield
Viscometer, Model DV-II +Pro, USA)E A-8-31d SA4315
). A]F 40 g UL adapter(%]7 27 mm)ol| 3t} Al 5.2
257} 30CE FASES 24319tk Y¥5E LV spindle
No. 275 H=A0l ¥23t F A EXA spindle 4
AXJA|A 5% W] T 30 pmollA] 287t 3 -3PEA torque
ghol Hyo| =28 Fs P TR E YEATH

ZotM Z=AL OLEe ME 54

b ZAF kS AEE AlS 10 g= A1 50 mmo
2 8£7]9] Yo color differencemeter (Model CM-3500d,
Minolta Co., Osaka, Japan)S ©]-8-3}¢] ™ ((lightness, L*)
2 AT (yellowness, b*)S ZSH3IAUTE oW zero
calibration> CM-A124 boxZ ©]|-8-3}$ 1, white calibration
2 CM-A120 boxZ ©]-&3}3ith.

ZofM AL OLES| BHSEIL
s 7= 207 9] panel 84S Adste] 43130
, I152] Hk(taste), =27 (texture), 2l (color), H A (odor)
2 A7) 22l 7] 5 % (acceptability) o] thate] 978 75 H &
Hog FASIAY. 7|5 e “vl-%-F5(like extremely)™-S
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9o 7, “m|- &S(dislike extremely)”S 102 H7}35}
STk B7IA AlEs FolRiell oF 50 g Fotb Alxke] At
2 FAISE HAR A AlFst AT

AR

olie] AFor dojF A} SAS software (SAS
Institute Inc., 2000. SAS User’s Guide. SAS Institute Inc.,
Cary, NC.)(17)E ©]-&3}4] general linear model procedure-3-
et felde) Aozt BY W BRI Aol
Duncan®] multiple range test'2 AR&3le] Hrlsldoh
(P<0.05).

s (it

oN

O Z=AL OHEC| D|YESE EY

v &/\M] wE el AT 2 ol
747 1.26 2 1.34 kGy<] D10%S EHoH, &
o]9] D10 029 kGy= IWra 7| A 2 o
Boh Zopdel £& A4S B vdES 7
o whe}, e 22 Z?—:_‘ BreE v A
2} Aol tigE g o] B2 A vehdt) AR o
3 EZAstE = vAES] 7MY Fa8 3242 DNA©]
™, DNA ©]9]o] MEFZEL WApddl| &Jsto] 3} ¥ o]
A& AbEo AeateS Uehe 2o & A
o} webA 31F HAEYFE ARG Wiste] aR 9
FEo7t dvkAlFE T WA o] & AoR By
ATH(1B).
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Tabel 1. Population (Log CFUJg) of total aerobic bacteria in
gamma irradiated fresh yam juice during storage at 5C

837 21778 45 (2010)

WA = FEo dvt AEHAT E‘ PS5 7)1 A
T2 1 2 3 kGy A 93l 22t 4.299) 34 log CFU/g=
Aupd ZAbel ofsf FoF o FHAd 01 = A
(P<0.05, Table 1). B3}, 5 kGy FAFE B ZAFol| H]3)
oF 4.5 log cycle =] APEEZE HHTE A vl Z=A}
79 Auts AT WAl wet A7 3Y71A
Z7] wol| mlsl FHashks B3-S RO A% 595
A F713te] 8 Aol 743 log CFU/g2] A4S Rt
eiu 1 kGyo] ZHebd AR Iuts AT W
Ao wet fFelFo g ZAaste] A 8o 3.25 log
CFU/g & YEhf o] H|Z2ALTol] BI3] <F 4 log cycle®] T4~
AAE BAoH, 3 kGy o4 A= A% 1457

AZFHAole TS Bl 7] A oF mdE A
BI7F A 8Y7EA] FAEUTE o= Zrhd ZA] o)
E48 e AEA 27 BEV|ZEO] B e et 1
3740 A-&3kA] KEslar Hak APEShE post irradiation
effectol] &3+ A o2 ALEETH19). v}Eol|A ] <]
71—1:1]_}\% 7V\/H trJ /@z}ﬁz‘sh: ohﬂ]-§7 H/zﬂ-ﬁhg] t‘ﬂiﬁ].g].

B]52%k S HYTtHTable 2). AT 27 LEE=
H| ZAFol A 691 log CFUJg G5=0]0.0.H, 7wk AR
Zro] Z7tol| whet §-949) TAaAE HY 5 kGy A ¢
°F 4 log cycle®] APEETE UEFATE WA whet
HIZAMES] 79 27] g A% 1d4de 743k
S 3UREHE AEHQ S7HE B 8YAl o= 7.58 log
CFU/gS JER Stk @9, 1 kGy AP 49 FAF
AETto] WAl met folF o2 st A% 8Y
o 317 log CFUJg ®¥5 YEFA O™, 3 ¥ 5 kGy ZAHE
A 1L95E = AE3 olste] 22 HriEHIH &
B2 9 Fgole] 27] #4E 342 log CFU/g2-E 1 kGy9]
ZAFFOIA A APE ] S B duks Ao
thdttell Blal Zhebdel] digk 7ol & 5495 Bt
(Table 3).

Tabel 2. Population (Log CFUJg) of coliform bacteria in gamma
irradiated fresh yam juice during storage at 5C

Irradiation dose (kGy)

Storage time Storage time Irradiation dose (kGy)

(day) 0 1 3 5 SEM” (day) 0 ) 3 5 SEM”
0 7.09™ 429™ 349% 254" 0.134 0 6.91% 407" 345™ 265" 0.176
1 6.67" 394" ND3¥ ND 0.033 1 6.48" 3.65" ND3¥ ND? 0.042
3 6.32" 362" ND* ND 0.031 3 69" 3537 ND¢ ND* 0021
5 7.16™ 344" ND® ND 0.022 5 703" 361" NDf ND 0.014
8 743" 325" ND® ND 0.025 8 7.58™ 317" NDf ND* 0.045

SEM? 0042 0.043 0.043 0.107 SEM” 0015 0.058 0011 0.157

Values with different letters (a-d) within the same row differ significantly (P<0.05).
Values with different letters (v-z) within the same column differ significantly (P<0.05).
SEM Standard errors of the mean (n = 8).

SEM: Standard errors of the mean (n = 10).

Iiable cells was not detected with a detection limit at <101 CFUjg.

Values with different letters (a-d) within the same row differ significantly (P<0.05).
Values with different letters (w-z) within the same column differ significantly (P<0.05).
"SEM: Standard errors of the mean (n = 3).
OSEM: Standard errors of the mean (n = 10).
MWiable cells was not detected with a detection limit at <101 CFUJg.
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Tabel 3. Population (Log CFU/g) of yeast and mold in gamma
irradiated fresh yam juice during storage at 5C

Irradiation dose (kGy)

Storage time

(day) 0 1 3 5 e’
0 3427 ND3 ND ND 0.093
1 3,697 ND° ND ND 0.035
3 411 ND° ND ND 0,003
5 411" ND” ND ND 0.005
8 417" ND® ND ND 0.005
SEM” 0.089 - - -

Values with different letters (a, b) within the same row differ significantly (P<0.05).
Values with different letters (x, y) within the same column differ significantly (P<0.05).
SEM Standard errors of the mean (n = 8).

2SEM: Standard errors of the mean ( = 10).

IViable cells was not detected with a detection limit at <101 CFUjg.

ZOM Z=A 015 24 §Y

ol Aol W vl 99 24} Ao) B7e
TFE FoF07 AAsh= HES HATHP<0.05, Table 4).
Zopd 2Atel ol aEAFEFS] o] depolymeriazation
Eo] AAtEe] slgtEo] AHEE A= Hil HA=T|
(20), & AFdA 9 HA3 At JA] 22 dFe A=
M Eck 53] vt 579 o AE2] mannan glycoprotein
o] Zupa Aol oJal FERHS) Ry HAErt A
Aoz Atgdnh 255 WA o] ZALEH 25l EX)
she 9] o] 3l2 R AAE &4 e grizo] AF
/7 8}8A ] whg-o] Yojub, 1 w3l AAE =
S SRR I8 24 993 wEoR It 3
=883 S40 kS vHTERL). 7 Al o)
vl o] Grolel wet nlg 5o 1o Qg
s Heksle] 3-89 HolAS A 7 s Ae=E
e

Tabel 4. Effect of gamma irradiation on viscosity of fresh yam
juice

Irradiation dose (kGy)
0 1 3 5

SEM

V‘SCI‘,%?“Y 6136' 5973° 5664° 5589° 565
(cP”)

Values with different letters (a-b) within the same row differ significantly (P<0.05).
SEM Standard errors of the mean (n = 12).

P: Centi poise.
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A e s sl or, 53] vlEAb M 71 2
e AgE Btk bt ek A Aol St
5 fodoz F71etdom, 1 9 3 kGy ZAME WA
ol mhet fro 4]l e 7360% HQO} vIEAFES} 5

kGy A= WA e J3Fs A ¥e o=
SHCHTable 6). ZHHd Akl o5t o]2i3t ghso] W3}
= 74 ZALe| 2)3) phenolic compound®] AFs} 2 ZA}
o o3l A= f-2lgft]Zo] carbonyl coupound®} amino
acid A}o]2] Maillard ‘ﬂ'vi ZZA717] &Sl Aoz &
B, ol Ak e A7AES] Husht AN
TH22,23). Sokhey <} Hanna(24)“ AR 7S zALs)
A< W A& JA] depolymerizationol] 2J3f A 3k
o] Zr7lsly o, AypF o7 A} Agko] ZI}EFLE pr
Zro] Ao 7 =r)stEtia EJ_O]—@E]- olg)3t AE9)
2+2] breakdown®ll 2|3l A3dE 2HAZ - amino acid]l «]?SH
Maillard ¥H-8-0] 7153} Ho] Uehd 272 A=, o]z
& Ax Wshs e 78 S uEAskA] 4
P v AR oHH o5 Bsly] 213 itshA
A7F Y A7 B8 AR AR HETh

Tabel 5. Effect of gamma irradiation on Hunter color values (L*)
of fresh yam juice

Storage time Irradiation dose (kGy)
(day) 0 1 3
7691 71807 7020 6976 0323
75 2™ 0437 076" 0.084
765 248" 69897 6988 0117
756" 6995" 6886 688" 0341
478" 948" 6873 6851™ 0284

SEM” 0.260 0.137 0112 0.398

Values with different letters (a-d) within the same row differ significantly (P<0.05).
Values with different letters (x-z) within the same column differ significantly (P<0.05).
I)SEM Standard errors of the mean (n = §).
’SEM: Standard errors of the mean (n = 10).

SEM1

o W W = O

Tabel 6. Effect of gamma irradiation on Hunter color values (b*)
of fresh yam juice

Stora(%: time Irradiation dose (kGy) -
(day) 0 1 3 5
0 5.86° 7.8 9.06™ 9.99" 0.290
1 6.03° 6.49% 8.58™ 9.66" 0.063
3 5.88° 621% 8.50" 9.74° 0.061
5 571 69™ 85" 10.05° 0.246
8 551 6.46” 8.51™ 9.70° 0.199

SEM? 0230 0.197 0.134 0209

Values with different letters (a-d) within the same row differ significantly (P<0.05).
Values with different letters (x, y) within the same column differ significantly (P<0.05).
l)SEM Standard errors of the mean (n = 8).
USEM: Standard errors of the mean (n = 10).




498 S A F A

(Table 7). 1 kGy % UW FAFE] 7 %4 HQ} g A
3 LpolA] gl s HlzAEe} frelHel ol §iA
%3 % 5iy T A8 AT RE PRI fol
31 ZJol& BT 53] 5 kGye] A% He] 3
s} 714 2 Aol& BYom 1 ool iaz; olsinh
hEel JAH SHANE & 4 3l5o] Zhvbad
olg Azt Bae) Wl AFe) Aaso] JFS 0|3
Aoz sjHch =3 WAME 3 2L 5 kGy ZAe]
739 HZARTe} B Aolh Aor, ol AN ZA
oa AAE o) HWE Ao AL HT) o] o] HE
Qe #i57F EAASE A FAxAT AF FF
2 AR = 1 EA) w27} ¢ ouq WAL ZA}
A s ol e A PSP A7t e AFE
5 WS ol&st AaAle Aol Thed Blow

Tabel 7. Sensory scores of gamma irradiated fresh yam juice

Storage Irradiation dose (kGy)
time (day) 0 1 3
0 485 525 445 43 04
555 460" 390" 41" 032

SEM”

TaSte ax ax b b
5.80 555 45 41 0.204

SEM® 0312 0318 0365 0367
0 6.35" 525 4200 470 0318
3 575 495 415 390° 0278

Texture . b b b
6 5.60 505 445 445 030

SEM? 0304 0284 0323 0289
0 775 635™ 395 385 0297
3 7™ 542 45 425 0249

Color , b . .
6 670 565  38F  430° 0273

SEM? 0287 0284 0279 0244
0 595 535™ 4000 45° 097
3 53¢ 415% 395 38 028

OdOI' a ax b b
6 6.35 5.60 4100 415 0274

SEM? 0348 0287 0306 030
0 5800 505 44b® 4200 0356
3 550° 460" 385 405" 0268

Acceptability

565 555 475% 405" 0293
SEM® 0288 0306 0289 0344

Values with different letters (a, b) within the same row differ significantly (P<0.05).
Values with different letters (x, y) within the same column differ significantly (P<0.05).
Sensory evaluation was conducted with 9-point hedonic scale (9, extremely like; 1,
extremely dislike).

SEM Standard errors of the mean (n = 20).
2SEM: Standard errors of the mean (n = 60).

2832 A1778 A43E (2010)

BIHATH2S). WAAG Be 2t FEY N 24
Ay} 5he vl ZAe} 1 kGy FAFE A& uet s %
7k S71890R, 3 9 5 KGy Aol me Aolrt ik
24z BE AT WA hE folHel Aol
SneH, WAl AA A 7= A7 STk w
& 443 A W3l A4S HolA| Fdrh

o of
il =

nhEe] A 2 BEAY S 52F0E0,1,3 %
5 kGy®] Moz 7npbdS 2AFskaL 5Tl BaaslaA
8YZ miFY] MAESHA, URiEd € B5HIHE AAE
Atk vhEe S71AMT 2 o3 247 1.26 2 1.34
kGy®] Ditt= EHom, 5T #174 we} 3 & 5 kGy A
T B AEFA olste] & FASIAH AR 3
W*oH D10%k2 029 kGy=Z YW 7187 & g+
B} Zhebde] =2 IS BYlon, BE A A
T WA we} A& olste] #4E YER AT
Ak z2Atel] mE rlEY H3S AL dio] STHE
frojd oz ks AEe UE v 59 18 e
2 Q3 S-S Heste] 589 Holds FuiAE F
NS A0 R AR HET vlFo] LAk 7hhad ZAL] wet
AR O WAl e Lrghe] THAas-2 HIZALT
7} 7V Hom, brgk TS TR AL o5 STt AW
| dolu= Aoz #FHUh 3 € 5 kGy vl o
A &g 2278, A dA = A Q] 7)o A HIZA
Ho} fojzog B AT wE HYon, 1 kGy ZAFE
WAjeF A5 A Qfstar BlzARFe}F 2po]7E AT 0]/
A Tt & o, Ak W& M o] wislE FHAg)e}

3l 3pakslA] H7) e FAPH 2 AP 274 S
St & o okt A77F BébEojol & Ao E HrkEH,
°F 1 ebd ZAReE WA Ao 24 viEo
FAS FINE F UdE Ao E ATk
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