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Effects of Infrared Pasteurization on Quality of Red Pepper Powder

Jin Joo Jung, Eun Ju Choi, Youjin Lee, and Sung Tae Kang*
Department of Food Science and Technology, Seoul National University of Science and Technology

Abstract A tray type-infrared (IR) pasteurization system was developed for decreasing microorganisms in red pepper
powder (RPP). The RPP was passed through a tray by a vibrating mode under the 4 IR lamps (total 8000 W) and by
circulating water under the tray. Fungi was pasteurized by applying power higher than 2000 W to the RPP. The decrease
in viable cell numbers of bacteria, however, was not observed under the same conditions. Conveying speed of RPP was
optimized to 106-164 g/min on the basis of microbial reduction and retaining of moisture content of RPP. The water
content of 32 mesh-RPP decreased rapidly after pasteurization. However, fungi in both RPPs could be sterilized regardless
of particle sizes. The repetition of IR pasteurization was not favourable due to severe decrease of water content in RPP.
The IR pasteurization of RPP did not cause significant difference in the capsaicinoid contents, ASTA colour value, and L,

a, and b values under all investigated conditions.
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Fig. 1. Diagram of the tray type-IR sterilizer for red pepper powder.
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Table 1. Effect of pasteurization on the quality of red pepper powder according to IR power of IR sterilizer"

IR power TMCs? TFCs” Total capsaicinoid Moisture Hunter color values
o ASTA color o
W) (cfu/g) (cfu/g) (mg%o) (%) L a b
0 1.6x10° 9.0x10? 34.0+1.7 80.2+1.3 13.1£1.149 33.4+0.3 26.6+0.3 31.3+0.7
2000 2.1x10° nd¥ 36.0+£3.4 78.8+£0.7 8.9+0.28 33.4+0.3 25.9+0.5 30.1+0.4
4000 2.7x10° nd 36.7+0.7 79.5+0.8 7.3+0.58¢ 33.7+0.2 26.3+0.1 31.4+0.2
8000 2.5x10° nd 37.6£1.5 79.1+£2.7 5.940.1¢ 34.2+0.8 26.8+0.2 32.1+0.7

YOperating conditions of sterilizer: Circulating water temperature, 60°C; conveying speed, 34 g/min; particle size of red peper powder, 9 mesh

>Total bacteria counts
9Total Fungal counts
“not detected

dDifferent letters in the same column indicate that the values are significantly different (p<0.05).

Table 2. Effect of pasteurization on the quality of red pepper powder according to conveying speed of IR sterilizer”

Conveying speed ~ TBCs? TFCs? Total ASTA color  Moisture Hunter color values
(g/min) (cfu/g) (cfu/g) capsaicinoid (mg%) (%) L a b
Control 1.3x107 6.2x10? 34.4£0.7 80.2£1.9 124404 33.6£03° 26305  32.4+1.5°
82 1.4x10’ nd? 33.5+0.2 81.7+2.1 4.2+0.4° 32.240.3* 22.9+0.3* 28.1£1.0°
106 1.1x10’ nd 33.240.1 80.1£2.1 10.7+0.6° 33.2+0.4° 25.5+1.2° 30.3+1.6®
164 8.3x107 nd 329433 80.7+0.7 11.7£0.1%* 33.1+0.3° 25.6+0.2° 30.4+0.3%
257 7.6x10° 1.5x10 32.3+1.9 81.2+1.4 12.1£0.0 33.2+0.3° 26.0+0.1° 31.1+0.4°

YOperating conditions of sterilizer: Circulrating water temperature, 60°C; IR power, 8000 W; particle size of red pepper powder, 9 mesh

>Total bacteria counts
9Total Fungal counts
“not detected

dDifferent letters in the same column indicate that the values are significantly different (p<0.05).



o)A Ahro] 1E7R] Fol VX FF 159
Table 3. Effect of IR pasteurization on the quality of red pepper powder according to particle size"
Powdersize |, oo o in TBCs®  TFCs?  Total capsaicinoid ASTA color  Moisture Hunter color values
(mesh) (cfw/g)  (cfu/g) (mg%) (%) L a b
9 before 9.2x10°  3.2x107 32.5+0.7 81.242.8 13.0£0.3Y  33.6+0.3 26.1£0.5 31.9+0.5
after 9.5x10° nd” 34.8+0.7 78.9+1.3 10.9+0.1° 33.3+£0.2 25.3+0.5 30.6+0.8
1 before 4.0x107 8.4x10? 442414 78.7+1.3 6.5+0.2° 40.6+0.3 33.6+0.1 44.4+0.6
after 2.4x107 nd 44.7+1.8 77.6+3.6 2.840.5° 40.0+0.3 33.0+0.2 43.9+0.5
DOperating conditions of sterilizer: Circulrating water temperature, 60°C; conveying speed, 156 g/min; IR power, 8000 W
ITotal bacteria counts
9Total Fungal counts
“not detected
dDifferent letters in the same column indicate that the values are significantly different (p<0.05).
Table 4. Effect of repeated IR pasteurization” on the quality of red pepper powder
Number of TBCs? TFCs” Total capsaicinoid 1 <olor Moisture Hunter color values
pasteurization  (cfu/g) (cfu/g) (mg%) colo (%) L a b
Control 1.7x107 1.6x10° 32.9+1.6 79.9+2.1 12.6+0.3* 33.2+0.8 25.4+0.6 30.4+0.5
1 1.2x107 nd? 34.0+0.2 81.7+0.7 8.9+0.2° 34.1+0.0 25.9+0.6 31.2+1.0
3 1.3x107 nd 35.4+0.6 80.7+0.7 4.6+0.3¢ 34.3+0.1 26.3+0.4 31.1+0.7
5 1.5x107 nd 35.6+0.1 80.2+1.5 4.340.0° 34.0+0.3 25.5+0.0 30.8+0.7
7 1.1x107 nd 35.2+0.4 80.2+2.9 3.3+0.0¢ 33.7+0.2 24.9+0.2 30.6+0.3

YOperating conditions of sterilizer: Circulrating water temperature, 60°C; conveying speed, 162 g/min; IR power, 8000 W; particle size of red

pepper powder, 9 mesh
JTotal bacteria counts
JTotal Fungal counts
“not detected

“Different letters in the same column indicate that the values are significantly different (p<0.05).

AXIF717t CHE aFI7iFe| 4tz0| uxJiFel FE0 0|
= Y&

IR &4 A++8x19] A4 &8 8000 W= 43}5L 9 mesh
9} 32meshd] AE7HEE 156 g/minZ ©|F3HHA] I3RS ¢
2k A7) e vAE o F4 WHsE WU th(Table 3).
IFETFRE] YAV AdERglo] Altet TR Xde B
T AEERA oo dukAlgel] gk Arade ey
2] o33t & capsaicinoid®] S At W] wste]
2k=37)o] W F2)Z ¢l xjo)E Holx| eksith ASTA M9}
W AT QrtAr] B2 2zt A vlaste] fashe
TS BYo FoHQl AolE HolA] edth a3y I
o] i S 9meshe}t 32mesh®] ZE7FFEONA %27 13%9H
6.5%NA Z+2F 10.9%2} 2.8%% ZH2F 2.1%9F 3.7%7) 7HAsle]
A9 AFE7FFE(32 meshyt B B2 FEEES HAE HA F

o Hd mo

IFTIEE 162 gminZ ©|
= 2 N5TbRe] nAE
S THTable 4). ¥ capsaicinoid®] =¥}

& M A 276 At b
Holx] ¢ittt. 2y whEsle] g
Tt et o2 F2o WSt gleds Eetal g 9
Aasle AgS UehiSlth da A 3R] 7
olgem AFS 1, 3, 5, 73] WHAgl we} FE
ko] Zzf 89, 4.6, 43, 33%E AT AFE 730 2
JHasle] a)ek A} 18] Ao R E e AE HA] of

!
9

Ysiglon Qubase e 4oy daels S
gH o a5 ohlsant.

(o]
s

oM MF F TERDV IFJIF SE0 O|Xl= g

R &3 A4AXE o83t AZ7HFE 180 gmin= ©]53}
WA £ eEE 30, 60, 70°CE EEldle] At 9@ IEF
o] uAE Fof T WslE el th(Table 5). IR &4 4t
gA 9] MFolFAA] W £3r 255 30°CE 24319
AutAl D A Z2F 19.6%F 65.5%7r0] 7HAsF L A
7 7FsAl RFoldde] &40 wAle] Ao E S5
T B A7 7FeS 60°C ©)/de] 20NN FIFE ARE
sle] At71E 7Hs ST

TIFE 60°CAM 7FEAIAS Wl ZF A Z ol o]
S 9o IR 7 F28 2 75, 104, 120, 153°CE
UERAITE A48 7FeA171A 3L 60°Ce] o] 2EE X
Al IEIMEE oA N FY AFgs D dukAlgre] 7
e R ol & HoME sHEATIAL 60°Cet
70°Ce] =32 woM AgE 1T ARELS Jdo] HE:
2] ofslR ot Unkalgtel] thet At 3= fle o= v
BTl R TS 7FEA7 2 &34 252 gelsly Agd
IETHE AEEL2 F capsaicinoid T, ASTA A%, 7183 &
W Azof oAl A Hlwste] foAQl xfolE HolX| &
ek 271 13.0%9] RS I3RS S8 2% 30T9)
60°C 2 70°ColA At A3 2k} 119, 109, 222 10.1%2]
FEEEFES Yeho] &3 259 F7tel| wet ofke] HAavt
1=t

Mg oM AR A7) A8 Ax Hde] ¢

> 8

Ni



160 =2 F 388 %] A 43 WA 2 & (2011)

Table 5. Effect of IR pasteurization on the quality of red pepper powder according to circulating water temperature in IR sterilizer”

Temperature of TBCs? TFCs”  Total capsaicinoid ASTA color Moisture Hunter color values
circulating water (°C)  (cfu/g) (cfu/g) (mg%) (%) L a b
Control 9.2x10° 3.2x10? 32.5£0.7 81.1£1.2 13.0£0.3  33.6£0.1  27.0£0.85  32.9+0.7
30 7.4x10° 1.1x10? 32.7+1.2 79.7+2.1 11.9+0.1° 33.1£03  26.1£0.65  31.8+0.5
60 1.1x107 nd? 32.7+0.2 82.7+0.7 10.9+0.1° 33.3+0.3 26.1£0.9 32.1+0.8
70 1.3x107 nd 33.4+0.4 81.2+1.6 10.1£0.2° 33.6£0.2 26.8+0.6 31.8+0.6

YOperating conditions of sterilizer: conveying speed, 180 g/min; IR power, 8000 W; particle size of red pepper powder, 9 mesh

>Total bacteria counts
9Total Fungal counts
“not detected

dDifferent letters in the same column indicate that the values are significantly different (p<0.05).
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