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Abstract

This study evaluated the sensory quality characteristics of gamma-imadiated Sijeonggwa a Korean traditional cinnamon
beverage during storage, and the mutagenicity of the beverage. The minimum irradiation dose required to ensure the
microbiological safety of powdered Sujeonggwa was 4.5 kGy. Sensoty characteristics, and the Hunter's color value,
of Sujeonggwa,deteriorated with increased imadiation doses, but no significant changes in sensory qualities were found
during storage. The Ames test yielded no evidence that gamma inadiation induced mutagenicity in Suyjeonggwa powder.
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B Aol AHgE PUSARE AS Aojg oz
A E(Sujeonggwa, Samhwa Co., Seoul, Korea)Z %5t
kgl AR 3 AlRE 10 g4 0.1 mm 7 <]
¥ &2 (Aluminium laminated Low Density Polyethylene,
Sunkyung Co., Seoul, Korea)el] ¥ 1 37| 733+ F v
& AT RH ZARE Con 2R ZAIALEARTD,
Nordion International Ltd, Ontario, Canada)g o] &3] 4

20+1C)oll A B 70 Gye] MBFEE Tl gko] zkz}
15, 30, 45 2 60 kGy7} H =5 AAs5on, §5d %9

o) Ceric cerous dosimeter (Bruker Instruments,
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th &, A8 1 g& g3t peptones(0.1%, Difco Co,
Detroit, USA) 9 mLol] Z---A]# stomacher lab blender
(model W, Interscience Co., Nom, France)ol] A 287+ E3}3t
t}e 3| Aol | mlol »lg] 8]k 50T plate count agar
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474 30~3007071 HA4E FReA Y AL AFste A8
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1 g4 colony forming wnit (CFU/g)S.2 YElW o, v A&
A& 98 A4 A E 10' CFU/golTh &4, 8
2 ool thAE 2 SlA Y 29 potato dextrose agar
(Difco cO Detroit, USA)ol] =2ale] 25Tl|A] 5U3E | <k
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b 2All Q3 e Bed FAHsE #ast
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o W2 &5 Zi 7 Hgls 2489} dedAbe A
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Salmonella typhimurium olg3t 53| S¢itHo| Al
(Ames test)

2o 2208 BUsake) FHE3E ke 3
7¥817] 98] Ames testE o] &3 B EAWol AlEE &
A AT, Al AHRE TFE S nphimurium LT2E
AF2 &t S. typhimurium TA98 2L TA1000|% 12, ©o]&
TFE Aol A oA @39 Trxﬁ}?‘é g2 sl
histidine & 74 <&, UV 3l W7 (uwrB S o)),
fa B9 0]e] Fx| o & R-factoro] ]33 ampicillin B+
tetracycline WA 59 P22 ERIgE T A A3}
Atk B A¥o| ALg% 3+ Molecular Toxicology Inc.
(Boone, NC, USA)9l|A] #18te] g2-E 32lgt & gh=-3}
A4 R AIE o)A Al Hﬂ"k A A& Age] AL
sttt §AE o] &olE T+ nutrient broth No. 2
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200 rpm o 2 °F 1047t 2 Bl O1?(V1S1on Scientific Co.,
Korea)dt & A| & o] Al&3tgdct b 2 oH(S9 fraction)
Maron 5(12)2] ¥l we} dhel g ghero] 22.5 mg/ml 3
-3 ZA(Oriental Yeast Co., Lot No. 00042101, Tokyo, Japan)
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(Wako Co., Lot No. 999902, Tokyo, Japan) 2 ZA| 8t th.
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Table 1. Assessment of total bacterial cell counts of gamma-
irradiated and rehydrated Sujeonggwa during storage at 37°C for
14 days

Tmadiation dose Total aerobic bacteria (Log CFU/g)
(kGy) 0 day 7 day 14 day
0 209 379 501
13 ND" ND 392
30 ND ND 284
45 ND ND ND
60 ND ND ND

UNot detected within the detection limit < 10' CFUfg.
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Table 2. Sensory properties of gamma-irradiated Sujeonggwa
during storage at 37°C for 14 days

Irradiation dose Characiristics
(kGy) Appearance Taste Flavor aco(t):;),;rf)gity
0 519037  539:048  520:051'  5.08:039°
15 510025  521:0.62°  508:039°  5.17:042°
Odyy 30 4976042  483071° 500059  501:051”
45 4324039"  432:055°  477:061°  460:096°
60 4011049  379:035  451:070°  387:081°
0 SOI30.IF  542+085°  537+042  5.10:0.69°
15 5194025 5361047°  S5.11:05° 5135049
Jday 30 499:042°  493:080°  502:032°  508:044'
45 458:039"  421:060°  4594061° 466086
60  398:049°  388:045  409:070°  369+07%

“Values with different letters within a column differ significantly (p <0.05).



[o]
2ok 241 RREAR A4 7 B FASA L HU5Y

o

A rA

ol

7} 411

she] SEE 2 AL ZAl] olg EAASE WAel7] 30 KGy olshe} mb &AL A] AE gk 3001311 Ao
AN E A71A AN G e BEAD whEol Med  Ueh} o9 fAKE AE 9L 5 otk el 543t

Aoz dgdnh o] AHS 9T H4h AT SRIE 45 kGy o]
Ao M= AE gtel Wi} 3.0 o<l Aoz yeht

ZopM ZAL BULADlo] M Bt te] 7hubd ZAle) g 54 A 43 Ax
ek zAE By nE Ao Az F AT o AR xRS AT BeAe A7t FRH ok

ofN

M=ol WEe Hr1e Aohe Table 33 2ok 1 4% & Aoz AgHEAt
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S7ketaL E,AHE(a*) ERe I‘:—(b*)% AL Holx]e Table 4. Induction of His+ revertants in Salmonella strains (TA
A JeEglon A% 4 Foll= FYs Z2HE B 98 and TA 100) by gamma-irradiated Sujeonggwa
gtk dukA oz A AhFo 752 carotenoid A A2E g o Number of revertant colonies (His+) per plate
2ol WA S 2AME 73-F carotenoid Al e 4ES}E of m‘“f}?éj;‘) dose (ugD,g?;e) TA%  TA9%  TAI0  TAI0O
A dod 5 lemQo), R HES e @ ® % H )
AN E HALA ZAlo] o)) ThEEo] AlZ Al Ak Bol 875 33+4" 3041 208£39  268+15
AbslE]o] BAlE= Aoz golEth2l-23). At & 1750 2741 3110 25136 278:13
A ke] Mol e ATFdu} gloL), A nke) AlA 0 3500 24+l 3944 256122 256:11
A3 ¥-o] 79| carotenoid 2 A 7] €] flavonoid 258 2 7000 25 2546 23422 288l
A4S etaiopd, B d7dzs WA ZAb] 9E) 14000 314l 06 201513 200+
R Tho] MAAgRo] AslEg] WiEo s Alsdth 8§15 2+l Ul 254442 24803
A, )= EFT(NBS, National Bureau of Standards) 1,750 2141 29:1 215411 294#11
(25)& A= WSVHAE) k] 27} 1.5~30 Hejold 742} 15 3500 2#2 30:1 260836 280:17
A AglE A 4 e FF(noticeable) ©. = 3.0~6.0 7000 2145 085 23538 245427
Helold A W7 ol = FF(appreciable) 0 = 4000 2084 212 270 244800
At olHF A Aol & ZAZ b A} 875 246 30:1 235430 257430
o A% FAAl AE gk AshE wlws) Bafet. 2 A 1750 216l 27 218420 26403

AE #& vkl ZAPd o] 74 et frejH o
Z7keke A& Yeigod, #5Hrt 5 elehdst 43
(Table 2) 3.0 kGy ©]3}9] zubd A= 74l 2e] o))
2 G2 T4 Gsirhe Aok ol AE ghe Mgl M=

30 3,500 271 3242 235218 284432
7,000 2541 2542 262430 264237

14,000 1941 2741 25725 254431

875 3041 291 255+42 272419

1,750 29+1 27+1 282415 26347

Table 3. Changes of Hunter’s color values of gamma irradiated

+ + +
Sujeonggwa during storage at 37T for 14 days 43 3,500 30£3 2843 27721 271£5
) 7,000 32+1 301 252439 26345
Color val Imadiation dose (kGy)
olor value
0 15 30 45 60 14,000 2513 31+l 2627 207+4

875 2815 3241 279+11 22242

L' 56.19+006" 56314002 57.7820.19° 58.74+005° 59.26+0.03"
1,750 2249 2043 286i14 242425

. 2 2797+001° 27.6610.18% 26.42+0.10° 25.21+0.04° 24.01:0.18" 60 350 261 2741 263+6 27648
0 day
b 5850+0.11° 5740£0.08° 56.70:0.00° 56.120.04° 55.93+0.02° 7000 25t 0+ 21317 262449
14000 2416 3061 284517 22446
AE” - L15:0.09° 2.85:0.10° 4.44£0.04° 563:0.08° -
- : - - Pegative 044 336 U314 285021
L' 5443£007° 55.324005% 56.20£0.03% 57.99:007° 58.47+0.09 contro

. 4NQO 05 536+83
a 2671:007 2638003 26.00+0.10" 25.48+0.06" 24.00+0.07°

14dy Pusitive. ZAA 2 693+23
b 5801+005° 57.98+0.07 5687+0.09° 55.610.04° 5405:0.02° control
SA 05 71:57
a b c d
AE - 095:0.11" 195:0.08° 324:0.11° 4.74:0.10 AL 2 811456

“Values with different letters within a row differ significantly (p<0.05). "Meansstandard deviation(n=2)
DOverall color difference( 4/ AL*+ Ad® + AV ). ?4-NQO: 4-nitroquinoline-1-oxide, 2-AA: 2-aminoanthiracens, SA: sodium azide.
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