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Abstract

This study was conducted to develop the method for the safe supply of Sujeonggwa (cinnamon flavored
persimmon punch) in severe environments such as space, desert or deep sea, by the combined treatment of
gamma irradiation with other food technologies. Commercially prepared Sujeonggwa powder could be sterilized
at 4.5 kGy or above doses. However, sensory characteristics of gamma-irradiated Sujeonggwa decreased
depending upon the dose. The combined treatment of vacuum packaging with the addition of vitamin C and
cinnamic aldehyde in Sujeonggwa powder could minimize the change of sensory qualities induced by ionizing
irradiation.
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Table 1. Assessment of the level of microbial contamination
of powdered Sujeonggwa

Company
A B C

Total aerobic bacteria (Log CFU/g)  2.12 ND ND
Yeast/Mold ND” ND ND

YNot detected within the detection limit <10° CFU/g

Items

AlEt 24Xote| n|ME 2Er 9 ZioiMd AR E Dt
Al Bt vl & e 9% A5 Table 13 2

o} AEFAADA A Y= AT 2] e
A TR “;_}735]3— 3ol Y gu = I AE 2T HEH
4] A9 1) ATl A" 2,12 log CFU/g
F39 vl Eo] AEE AlH Fl LA A A
FAeE 2 BAZ 9 AR dehgeh 2o Aw ¥
LA AE A F Frhg Ad GSAYE 29 2E
A Fel A A Eo) J Ao 2 AEHGY dibA o m 5
7o} diAle] 8= Aty Al
bAg A S :6"%_]' ] HKHHT‘E 7hagk & rl A Ee] e
Al (zero tolerance)® frA13F= 7ol vlsb=] 3w (15), 5
31 Ao EXAAF EZ $3AA Aok sl A1 29 A
$ A #Alo] Brleste] Xibg 282 ¥ A5 AR

Z ok A o] vk A ;e E|ofol FhrH(16). o] 2 FF T oA

2 o A AlgFs]l BEpATe A 56 FggEA

e Zlow AlnsE, rlAEE oxlAd-S BAsly) A

A whlo] W= ojof & o2 FuiE Qo)
g, 2%

Rzle] kAP FL 913 FA upad EAA
galslr] sl Al AlFell 6 kGy7hA] rhale =AM
AT 83 e Sastedch(Table 2). A1 @A} 2709 A&
2 3 kGy®l #etal ZAbel s Hgo| 7hsatel o, vA

o
=
5

T
3T

FaRANE A4 At

A3 Az B A7 611

Table 2. Detection of bacterial growth of gamma-irradiated
and rehydrated Sujeonggwa after storage at 37°C for 14
days

Irradiation Company
dose (kGy) A B C
0 +1 + +
15 + + +
3.0 + — -
45 =2 - -
6.0 - — —

YBacterial growth was detected (positive).
“Bacterial growth was not detected (negative).
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Table 3. Sensory properties of rehydrated Sujeonggwa immediately after gamma irradiation

Compan Irradiation Characteristics

¥y dose (kGy) Appearance Taste Flavor Overall acceptability

0 5.67+0.86" 5.78+0.29° 6.00+0.90° 5.62+0.32°

15 5.30%0.56 560+1.13 558+1.16™ 5.39+1.16°

A 3 5.11+1.01° 5.00+0.86" 5.60+1.86™ 5.21+0.66

45 A56+ 1202 439+1.16° 498+1.26%" 498+1.26"

4.02+0.66° 4.44+1.45° 4.76+0.66" 433150

5.22+0.29° 5.50+0.37% 5.32+0.80" 5.12%+0.69°

15 5.00+0.28 4.87+0.32% 5.00+0.83° 5.22+0.29°

B 3 5.22+0.34° 47740.28% 5.00+0.65% 5.01+0.66™

45 4.25+0.40° 4.00+0.48° 4.75+0.45" 4.28+1.16°

6 4.14£0.22° 3.87+053 4.71+0.20% 3.75+0.76°

5.83%0.86 5.00+0.97* 5.83+0.90° 5.95+0.70°

15 5.50+0.55° 5.66+ 1.09% 6.00+0.45" 5.66+0.32°

C 3 5.33+0.98° 4.83+0.86° 5.16 054 5.33+0.66°

45 432+0.75° 3.66+£1.12> 4.66+1.98> 4.01+1.26°

6 4.16+1.06" 3.33£1.01° 3.80+0.72° 423+150°

UValues with different letters within a column differ significantly (p<0.05).
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Table 4. Effect of various packaging conditions on the sensory properties of Sujeonggwa by gamma irradiation

Packagin Irradiation Characteristics
ging dose (kGy) Appearance Taste Flavor Overall acceptability

0 6.03+0.56" 6.35+0.61° 6.47+0.35" 6.32+0.94°

15 5.25+0.56% 5524071 5.790.70™ 5.32+0.40°

Aerobic 3 5.01+0.91% 5.10+0.79* 5.57+0.49% 517+0.86°
45 476+0.60° 4.40%0.84° 4.75+0.71° 4.64+0.63%

6 4.22+056" 4.04+054 453+0.85" 4.15+0.77°

15 6.0010.89° 5.99+0.89° 5.80-0.84° 6.07+051%
Vacuum 3 5.9610.77° 5.84+0.37° 5.69+0.95® 5.74+0.98%
45 553+0.75% 5.35+0.83% 52420657 5.53+0.83%

5.05%0.70° 4.86+0.81° 5.04%0.82° 5.16+0.79°

15 5.96+059° 5.90+0.99% 5.95+0.54% 6.03+0.31°
Ny gas 3 5.86+0.47° 559+041% 555+0.75% 5.82+0.66%
2 e 45 5.60+0.49" 5.52+0.60° 5.17+0.55% 5.43+0.34%

6 5.03+0.80° 471+061° 5.00+0.79" 5.01+0.54°

YYalues with different letters within a column differ significantly (p<0.05).
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Table 5. Effect of the addition of vitamin C on the sensory properties of Sujeonggwa by gamma irradiation

Irradiation Characteristics
dose (kGy) Appearance Taste Flavor Overall acceptability
0 6.00+0.39 6.28+0.91%" 6.21+0.54* 6.291+0.55°
15 6.02+0.46 6.10+0.51° 6.3010.42° 6.24+0.71"
3.0 6.07£0.79 6.00+0.65° 6.10+0.62° 6.17+0.59°
45 592+091 580=0.63" 5.65%0.74" 5.89+0.81"
6.0 5.851+0.41  552+075° 5.46+0.90 560053

YValues with different letters within a column differ significantly (p<0.05).
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Table 6. HPLC-analyzed contents of cinnamic aldehyde

from powdered Sujeonggwa
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Trradiation dose (kGy) 0 15 3 45 6

Cinnamic aldehyde (ug/mL) 536 520 492 491 470

Table 7. Effect of the addition of cinnamic aldehyde on
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the sensory properties of Sujeonggwa by gamma irradiation

Cinnamic aldehyde (1g/g) Characteristics —
Appearance Taste Flavor Overall acceptability

Untreated control 6571092 6.32+1.09° 6.29+057% 6.34+0.43°
oY 537+1.11% 5.19%0.24° 5.32+0.65° 5.30+0.86°
30 5.780.89 5.45+0.90% 5.64+0.89% 5.35+1.05°

50 6.00+1.01% 5.87+0.81% 6.01+0.71% 5.83=0.45"
70 6.43+1.82° 6.87+1.78" 654+1.07° 6.29+0.87°

100 5.87+1.34% 5.76+1.01% 6.22+0.68° 5.79+1.21%®
300 4.87+0.69° 4.00%0.75° 6.65+1.99% 4.09+1.54°

UAdded with 500 ug/g of vitamin C, vacuum-packaged and gamma-irradiated at 6 kGy.

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