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Abstract

To evaluate the effect of irradiation on restructured pork jerky containing paprika and Japanese apricot extracts, the
quality of protein was determined in vitro based on the formation of trypsin indigestible substrate inhibitor (TIS) and
the computed protein efficiency ratio (C-PER) as determined based on the protein digestibility and amino acid analysis.
In addition, we compared the effects of electron beam irradiation to those of gamma irradiation. Approximately 3 % of
the moisture content of pork jerky was reduced in response to irradiation with 3 kGy administered using an electron
beam however, no additional reduction was observed in samples that were subjected to higher doses of irradiation. In
addition, there were no notable differences in the crude protein and fat content of pork jerky samplesthat were subjected
to irradiation, regardless of dose. Furthermore, the total amino acids profiles did not change in response to electron beam
irradiation. However, the in vitro protein digestibility increased by 7% in response to 3 kGy of electron beam irradiation
and 5 kGy of gamma irradiation, but no significant changes in digestibility were not observed in response to treatment
with higher doses. TIS quantified as trypsin inhibitors were formed in response to irradiation using the electron beam

(3 kGy) and gamma rays (5 kGy), although there was

a slight reduction in theproduction of TIS inhibitors in samples

irradiated with higher doses. Moreover, only samples irradiated with 10 kGy (electron beam and gamma ray) showed
higher TBA values thanthose of the control samples. Finally, the C-PERs (2.50~2.60) were greater in all of the irradiated
pork jerky samples than in the control samples (2.22). Taken together, these results suggest that electron beam irradiation
and the incorporation of extracts (paprika and Japanese apricot) may be useful methods of improving the nutritional

quality of pork jerky.
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1. M7 =E|=2| M=

HZe|7ket Ay &9 o] HrME EKEE Choi & An
(1996)] Az B (Fig. D)ol W&t 2% & 137} Aod =
WAt WE =59 FAM. semitendinosus) 5915 4C Y7
Aol R 257} -1~ -2T7 2 wi7kA] 527 & 1
719] 245 WaEFe R 0.5 em —‘T‘—’iﬂi Au)o] Tzt x|k
2R 225 AARIL. A% F AWE AAD =252 3.
cm x 3.0 em 2712 2} 2 4‘3.5_’_ T 20Tl A 2413 St
WerZl H et 245 2 keoll 2 LY W4, NaCl
60 g 2 22+ (sodiumtripolyphosphate) 4 g& 47°] bowl cu-
tterMSK 760-0, MADO Co., Koeln, Germany)ollA] 2+-7F

3 £3 3 #3122 Hoslke] 4T 1057 meat mixer
(RM-90, MANICA Co., Avila, Spain)el|A] &FtA|ZATE o7
o 300 g X 32 B(griffith seasoning)t A X(Oh et al
2007)el Xk 2ol FU3t FZ2) 7} FEH(KBF-701, Korea
Bio Food, Korea)¥} A| 2%t ujal F2dlS B8 sl
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ZZ17)(OSCA 20, FREY, Hamburg, Germany)2 fibrous ca-
sing(27 10 cm)ol] FHEATE o] F 20Tl A 4x]7F E2t
WEAA —4TAA 1A7HE< tempering8l i fibrous casing
= AA %05 em2 A8l 60T smokehouse(NU-VUES-
3 cooker, Menominee, USA)o A 64|17t Eot Az3tHTh A
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! Thawing and grinding of raw meat ‘

!
Freezing for 2 hours at 20T ‘
l
L Mixing ingredients for 10 min at 4T ‘
l
‘ Mixing spices for 10 min at 4C |
!
| Stuffing ’
l
‘ Freezing for 4 hours at ~20T }
l
l Tempering for 1 hour at —4T ‘
l
‘ Cutting w
!
’ Drying for 6 hours at 60T W

Fig. 1. Procedure of restructured pork jerky with the ex-
tracts of paprika and Japanese apricot.
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A ZAF= ELV4-electron accelerator(Energy 2.5 MeV,
Beam power 40 kW)E o] &3}51om, U&= 2.5 MeV,
beam current+= 2} 1.9, 3.2, 4.5 2 6.4 mA°|tt EF5A
2ko) 3,5, 7, 10 kGy7} © 52 ZAlstgth. 7k 24
A€l 490 kCi, Co-60 74w ZA} AA(IR-70 gamma irradia-
tor, MDS Nordion, Ottawa, Canada)< ©|83ta 42201
TyellA £ 70 Gyol dFe= F5 A% Adst 54
g ZAbeITE HAPH ekl 2AME Alge] S5 A
2 8912 dosimeter(Ceric Cerous Dosimeter, Bruker Instru-
ments, Rheinstetten, Germany)& Al8-8}e] & S Agke] @
25 AlLketanh
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(AOAC 1995)°l] whet A &Fatitt. At s £+ 2-thiobar-
bituric acid reactive substances(TBARS)H o2 =431t}
2, AR 5 goll 50 ©L2] BHA(butyl hydroxy anisole, 7.2%
in ethanol)$} H 57 15 mLE 92 ¥ homogenizer(DIAX
900, Heidolph Co., Schwabach, Germany)Z 23} A|Zt}
2 E 1 mLol| TBA(2-thiobarbituric acid)/TCA (trichloroace-
tic acid) £%(20 mM TBA in 15% TCA) 2 mLE ¥& %
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SKR, Hanil Science Industrial Co., Incheon, Korea)S ©|-&3}
o] FAEE(2,000 rpm, 15 min) ¥, FEA | mLE o
532 nmolA FREE 3 $ FFAE o83t malon-
dialdehyde®] =& Tl o] wf Gojxl A= g ma-
londialdehyde/g sample(wet basis)Z FEA]EA T}

N

4. ojojltt A gl cheEl =3 got

Folu] Ak 6N HCIE o] 83 Ableieg oz s
£ ATsl olu|xAt 2AF HE437)(Biochrom 20, Pharmacia
biotech.)Z #4138} 21, cysteine> Felker & Waines(1987)
9] Wi wel, tryptophane Spies & Chamber(1948)2] W
Hog A@ssirh

" Trypsin B]A&3d EZ(TIS)9] %2 Rhinehart *H(Felker
& Waines 1975)< 71338 Ryu & Lee(1985)2] Wl oz =
AR, In viro THALFELS Satterlee e al(1979)3
AOAC®] W'H(AOAC 1982)& 33} Ryu et al(1998)]
Ho g A3, Akl e, C-PER(computed protein efficiency
ratio)@} DC-PER(discriminant computed protein efficiency ra-
tio)S AOACS] “PA(AOAC 1982)dl wha} AAbatath
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sxze)7te} ujd F2HE Holsle] AT} ESE A
A7 ek AR @5hE dlolls 8 kol 25%
AEZ AT 29 E]F(2225%) Y THE AFAE0)(Oh er
al 2008, Han et al 2007) B13+ A3H19~22%) 2o} E}ch
(Table 1). o] & AFAEH @2 A7 & A+As
A ¥3 05 cmZ gl Bo] AzxFgPounz e Ax £
ZH60C, 6 hrs)o] 2= S8 AzFo] ThEy] yRoz Al
Aok 22y AR S 24181 7 kGyZt 2 wi7iR] AL =
&9 20% FE7HA "olH e, 10 kGy7t HE 238 =
oA 1 AT} ol F AL vk ZAke] BT v]s:
YA AR B 7 FEFo] o 2A4 Vel dut
Zog b 2AME E5Eo Wild e Ak o}
€ Ael7} Qlo] 50% Aol AE FF 7IEoE2E 65~
67%2A 71&e] AHAEF FAFBIATE 3L, AR AL
737l 3 kGy B 5 kGy¥ A-olle Zvkd 2AF A& 9}
H|5=3k =502, 7 kGy 2} 10 kGy ZA} Al 85 55~58%
(69~74% & % 71DE vehgth dnbda AxA =
At whE A g AN oy /4 B2 zlols B
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Table 1. Proximate composition of irradiated pork

jerky with electron beam and gamma ray (%)

Sample Moisture Crude protein Crude fat

P-0K 25.284+0.19 50.67+0.56 4.61+0.41
(67.81)'

PE-3K 22.03+0.28 50.88+0.50 5.2440.23
(65.26)

PE-5K 21.834+0.10 52.19+0.94 6.78+0.19
(66.69)

PE-7K 20.03+0.13 55.75+1.69 4.29+0.10
(69.06)

PE-10K 22.28+0.47 57.69+2.56 3.81£0.12
(73.69)

PG-3K 22.82+0.48 49.13+0.19 3.82+0.25
(64.19)

PG-5K 22.07+0.50 50.69+1.94 4.37+0.30
(66.69)

PG-7K 23.54+0.39 50.81+2.50 5.54+0.23
(67.44)

PG-10K 24.1240.16 49.44+0.56 4.04+0.10
(64.44)

' Unit: kGy.

2 g/100 g solid.

P-OK: non gamma ray and electron beam irradiated pork jerky.
PE: electron beam irradiated pork jerky.

PG: gamma irradiated pork jerky.
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£ FAoh At 242 Table 20 VENRIEL 28 A8 S
o] Polu| it 24 4 717] @A (Damodaran S 1996)
Hu} FHEojx)x] gton, 477 ojAeldA 53] B
lysine¥} histidine®] 332 tha ESivh ZA w2 7iE
Aolu) At 3 A3l leucineol A RAEA oY, T E
Yol icitoll A= GEREA] skt AT @gHrolr| e
Akl methionine cysteines A& AZele] 30% o] 44
e Ao 2 YEldth o] radiolysisoll 213t S-S bond®] I}
A2 ole]gt ol it FHeFo] A FolE AR AlRE
I THMotohashi er al 1981).
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Table 2. Total amino acid profiles of irradiated pork'
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jerky with electron beam and gamma ray

(g amino acid/16 g N)

Amino Sample

acid P-0K PE-3K PE-5K PE-7K PE-10K PG-3K PG-5K PG-7K PG-10K
Asp 9.79 9.49 9.77 9.78 9.57 10.42 10.24 10.51 10.09
Thr 4.38 4.42 4.16 4.11 4.05 4.78 4.89 5.02 4.81
Ser 3.59 3.56 351 3.57 3.29 3.79 3.59 378 3.64
Glu 15.63 16.02 15.26 15.65 15.42 15.49 15.28 15.52 15.28
Pro 3.81 4.25 3.83 4.77 422 3.26 3.99 3.81 4.06
Gly 3.95 4.15 3.74 5.74 4.37 4.64 4.34 4.25 5.14
Ala 5.29 521 4.98 5.60 4.94 5.96 535 5.53 5.56
Val 5.16 6.69 5.80 5.46 5.27 541 5.78 5.86 5.58
Ile , 4.46 4.66 423 4.29 4.15 4.03 4.45 4.69 4.30
Leu 8.03 7.80 7.99 7.19 6.99 7.49 8.07 8.38 7.81
Tyr 3.55 3.30 3.26 3.25 3.10 2.89 2.98 329 3.01
Phe 3.89 3.62 3.37 3.66 3.42 3.70 3713 - 3.96 3.88
His 3.66 3.79 3.66 3.50 3.28 3.79 3.93 4.19 3.94
Lys 8.95 11.00 9.50 9.90 8.98 8.11 8.97 8.92 8.84
Arg 533 6.02 5.30 5.15 5.10 7.37 6.21 6.93 6.77
Met 2.82 272 2.84 27 2.68 2.54 2.20 2.18 2.05
Cys 1.60 1.17 1.07 1.19 1.02 L.15 116 1.02 1.09
Trp 1.77 1.38 1.69 1.55 1.67 1.28 1.39 1.14 1.44
Amm 2.84 2.62 2.90 2.68 3.10 2.60 2.60 2.70 2.61
Total 98.50 101.87 96.86 99.73 94.62 98.71 99.14 101.68 99.92

' Same samples as presented in Table 1.
& 87% FE(7 kGy)oll ©123, 1 o] FellAle <zt Hol
RTHFig. 2). Ak el S 5 kGy7HA] = A48 Eolkdthrt
3 o) delMe Wzt wulaiglet. spx| Rk Ao wls) 4
3 e Ade ZA] Yot Au 2% ol MERTh A
A 9] ASoll= 5 ©A 2] mild denaturation©] 7 kGy7t
Al doluAw bl & AL 227} 418k 5 kGy &
AMe 23H7) F& 727 FdistE e sk HAA
o B} uhgAglk 737t 5 Filke o' AZEn &
Folvt 1 ZharEe] @A &g (in vitro)] 3 Rae
Zolg 7] =i} 808 A F3 FAF 2R (sausage ana-
logue)®} A8}-8-2& 80% =o)L, AR 4] 117](lean beef)=
85%e}. A UtiJewell et al 1980). ©]H AFAEL )
Fo] & A7 SFEE AR 2AHE P AA 4

7] 23848 Skt A8 vebich webd A x

A 81 E W 3 kGyZiAle d@ElEs vlasky Edol &
AUl s DA Aslgo] wolAlE AL A
ol &g A, 1 o] A E A B
Aol g% 3l 7”‘5]h A%E Bk o &
¥y U]”ﬂ _7::/‘]' %%:‘759]' fAlsl om, vl Ashs Wit |

2 2ES 7MY BAMY A 5
?‘7“’“ °§8o U]i]lé 82150 A83HA HH o= F w7}
A 23} 2 He 722 e e B4 A S
T oAty FEINe the BEEAS] 43 A8
2 43 Bdol YAshs Ao R delA UrkHaque e
al 1982, Roubal & Tappel 1966, Pokorny et al 1974). W7
o] "] & 9;]_/\4 2o Algla] A ) \:}-HHZL/] A& 280 b= hls
2 9Eojfda 42l s, Fig. 33 2°] TBA value}
3 kGy T °dolAe 3A F78HA ¥eg Hof A7t
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Fig. 2. Protein digestibility and trypsin inhibitor content of pork jerky1 irradiated electron beam and gamma ray.

Same

samples as presented in Table 1.

PE-3K PE-BK  PE-7K PE-10K

0.20 0.20
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0.04 0.04
000 P K PEK  PEBK  PEK  PE-T0K %00 B PaK PG PG-TK PGI0K
0.5 0.5
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0.4 | 04 |
03 0.3 |
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0 0

PG-3K PG-BK PG-TK PG-10K

Fig. 3. TBA value and trypsin inhibitor content of pork jerky' irradiated electron beam and gamma ray.

1
Same

samples as presented in Table 1.
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rop el 2902 A4 C-PEROAM & HIZAF A1 87}
FFN AL ANRC casein(2.50) 20} A gk Aabad 24}
€ sk H|SatAY ot AE)(2.60)3 AHE B 4
HAE 3 kGy ZAF A8 8 AlYstas AF 2.6002 A
W 217y 22X (Jewell ef al 1980)2.0K2.40) $-
T3 EHEEHE vehfo] HAed b 2A £
¥ oA 48 %*‘A]ﬂt EHE 0 gk
g, opr| 4t 2o 2wk AlikE DC-PER Az ARzt
o] Zpo|7} HE flo] ERE Tl 2 Hrlolle R4 e
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Yoz APt

shze7hsh v
A3} ek 24 in
vitro WA 288} WA B4 Aa) 22 D ofu)iea
g ANk 2 FF 273 29 3 koyA AAA

Table 3. In virto protein qualities of irradiated pork
jerky1 with electron beam and gamma ray

Sample  In vitro digestibility(%) C-PER*  DC-PER’
P-0K 77.93+0.25 2.22 2.68
PE-3K 84.93+0.23 2.60 2.68
PE-5K 85.72+0.18 2.50 2.68
PE-7K 87.41£0.43 2.50 2.68
PE-10K 85.93+0.32 2.60 2.70
PG-3K 80.36:£0.28 2.15 274
PG-5K 80.58+0.47 2.59 2.68
PG-7K 81.87+0.32 2.60 2.73
PG-10K 82.22+0.34 2.59 2.68

' Same samples as presented in Table 1.
2 Computed protein efficiency ratio.
* Discriminant computed protein efficiency ratio.
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Bl ZARH(2.22) 50} 23] R gebd 2ARES] C-PERs(2.50~
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