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Effect of Some Factors on Oleoresin Extraction from Red Pepper
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Abstract

To investigate some factors on oleoresin extraction from red pepper, the content of yield, capsanthin
and capsaicin in oleoresin extracted under various factors such as solvent, variety of materials, extrac-
tion time and temperature, storage condition of dried red pepper and its parts, particle size of raw
material powder and the ratios of red pepper powder to extraction solvent were investigated. Ethyl
alcohol and ethylene dichloride were effective in extracting capsanthin and capsaicin from red pepper,
respectively. Mixed-solvent bore fruitful in increasing of oleoresin yield, but was fruitless in extracting
capsanthin and capsaicin in comparison with single-solvent. In three varieties such as Juktoma, Jinsol
and Dabok, Jinsol was excellent in oleoresin extraction. Optimum extracting temperature and time
was 20C and three to five hours, respectively. Oleoresin quality from long-term storage and/or coarse
red pepper were low in point of yield, capsanthin and capsaicin. Capsanthin and capsaicin were distri-
buted into pericarp and seed in abundance, respectively. Optimum mixing ratio of red pepper powder

to extracting solvent was suitable for one to three(1 :

3) or one to four(l : 4) in oleoresin extraction.
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Fig. 1. Flow sheet for oleoresin production from red
pepper
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Table 1. Proximate composition of red pepper varieties (unit : %)
. . Crude protein Crude Crude Nitrogen free extract
Variety Moisture (NX6.25) fat ash (by difference)
JUKTOMAY 11.5 16.8(19.0)* 13.6(15.4) 5.8(6.6) 52.3(59.1)
JINSOLY 103 15.1(16.8) 17.2(19.2) 5.8(6.5) 51.6(57.5)
DABOKY 124 15.2(17.4) 13.3(15.2) 5.6(6.4) 53.5(61.1)
JINSOL? 14.2 12.6(14.7) 11.4(13.3) 7.9(9.2) 53.9(62.8)
JINSOL® 10.1 16.3(18.1) 18.0(20.0) 6.2(6.9) 49.4(54.9)

DSampling seed and pericarp of red pepper, except stalk
DSampling pericarp of red pepper, except stalk and seed

9Sampling whole red pepper including seed, pericarp and stalk

YExpressed as dry basis
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Table 2. Yield and chemical properties of oleoresin ext-
ract” from dried red pepper” with different single-solve-

nts (dry basis)
Solvent Yield(%) Capsanthin(CV) Capsaicin(mg%)
Ethyl alcohol — 13.8 30,805 283.5
Hexane 11.6 24,888 290.0
Acetone 12.3 28,060 292.0
Methylene . ,
dichloride 124 30,012 292.0
Ethylene , .

dichloride 10.8 28182 300.0

VExtracting conditions: particle size; 20 mesh, moisture
content; 12.4%, red pepper varietv; DABOK, ground red
pepper/solvent(w/v); 1/3, extracting time: 3 hrs, extrac-
ting temp.; 21+ 2C

AGrinding seed and pericarp of red pepper. except stalk
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Table 3. Yield and chemical properties of oleoresin ext-
ract from dried red pepper” with different mixed-sol-

vents (dry basis)
Solvent Yield(%) Capsanthin(CV) Capsaicin(mg%)
Ace . Etoh™

4.6 17.3 24217 158.5

5:5 16.8 25,376 155.0

6.4 16.1 23,851 154.5
Ace | hex

4.6 13.3 23,607 157.5

515 133 23,668 158.5

64 13.0 24,095 156.5
MDC : Hex

2.8 13.3 24,156 170.5

5.5 14.9 24,339 1125

8:2 13.1 25,010 89.5
MDC : Etoh

2.8 16.9 25,376 127.0

4.6 16.9 25,254 162.5

6.4 16.1 28,060 118.0
Water . Etoh

4.6 35.7 11,590 815

2.8 25.6 12,810 90.0
Etoh : MDC | Hex

2:4:14 14.1 24,888 1295

4:3:3 14.7 24,949 256.5

6:2:2 15.7 24,695 186.5

I2Refer to the footnote of Table 2
“Ace: acetone, Etoh: ethyl alcohol, Hex: hexane, MDC:
methylene dichloride

Table 4. Yield and chemical properties of oleoresin extract” from dried red pepper” with different varieties and

solvents (dry basis)
Solvent
Variety Ethyl alcohol Methylene dichloride
Yleld(‘/() Capsanthin(CV) Capsaicin(mg%) Yleld(" ) Capsanthin(CV) Capsaicin(mg%)
JUKTOMA 14.9 43,005 215.0 13.7 38,796 264.0
JINSOL 19.3 39,955 339.5 18.8 37820 264.0
DABOK 14.5 25,742 261.5 13.6 24,949 259.0

DExtracting conditions: particle size; 30 mesh, moisture content; 11.5% in Juktoma, 10.3% in Jinsol and 12.4% in DABOK,

ground red pepper/solvent(w/v);
?Grinding seed and pericarp of red pepper. except stalk

1/3. extracting time; 3 hrs, extracting temp.; 21+ 2¢C
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Table 5. Yield and chemical properties of oleoresin extract from" dried red pepper powder” with different tempera-

tures and extracting time (dry basis)
Extracting temp.(C)
Extracting 21+2 30+02 40+ 0.2
time(hrs) Yield Capsanthin  Capsaicin Yield Capsanthin  Capsaicin Yield Capsanthin  Capsaicin
(%) V) (mg%) (%) vy (mg%) (%) (CV) (mg%)
1 13.0 29,463 210.0 14.2 23,485 197.0 17.2 23,607 170.0
3 13.8 30.805 2835 152 22,387 213.0 172 23,851 145.0
5 13.8 32,635 2885 15.1 22,509 220.2 17.8 24,400 135.0
7 14.0 27,938 280.6 154 22,387 2235 17.7 22,997 140.5

DExtracting conditions: particle size; 20 mesh, moisture content; 12.1%, red pepper variety; DABOK, extracting solvent;

ethyl alcohol, ground red pepper/solvent(w/v); 1/3

AGrinding seed and pericarp of red pepper, except stalk

Table 6. Yield and chemical properties of oleoresin ext-
ract” from dried red pepper powder” with different

Table 7. Yield and chemical properties of oleoresin ext-
ract” from dried red pepper? with different particle si-

years (dry basis) 7es (dry basis)

Year produced Yield(%) Capsanthin(CV) Capsaicin{mg%) Mesh  Yield(%) Capsanthin(CV)  Capsaicin(mg%)
1990 13.8 30,805 283.5 10 12.8 23,851 174.0
1989 10.3 25,437 191.0 20 13.8 30,805 2835
1988 9.5 22,571 122.1 40 15.2 29,280 330.4

UExtracting conditions: particle size; 20 mesh, moisture
content; 12.1% in 1988, 10.3% in 1989 and 13.8% in 1990,
red pepper variety; DABOK, extracting solvent; ethyl al-
cohol, ground red pepper/solvent(w/v); 1/3, extracting
temp.; 21+ 2T

2Grinding seed and pericarp of red pepper,
stalk

except
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DExtracting conditions: moisture content; 12.4%, red pep-
per variety; DABOK, extracting solvent; ethyl alcohol, ex-
tracting time; 3 hrs, ground red pepper/solvent(w/v); 1/3,
extracting temp.; 21+ 2C

?Grinding seed and pericarp of red pepper,
stalk

except

Table 8. Yield and chemical properties of oleoresin ext-
ract” from dried red pepper? with different its parts

(dry basis)
Part Yield(%) Capsanthin(CV)  Capsaicin{mg%)
S+P 19.3 39,955 3395
P 14.6 88,450 2435
S+P+S 20.1 36,722 1905

UExtracting conditions: particle size; 30 mesh, moisture
content; 10.3% in S+P, 142% in P and 10.1% in SPS',
red pepper variety; JINSOL, extracting time; 3 hrs, extra-
cting solvent; ethyl alcohol, ground red pepper/solvent
(w/v); 1/3, extracting temp.; 21+ 2C

2S: seed, P: pericarp, S': stalk
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Table 9. Yield and chemical properties of oleoresin extract" from dried red pepper” with different solvent and

its ratios (dry basis)
Solvent
Material to Ethyl alcohol ’\/Iethylene dthlO[‘ldt‘
solvent(w/v) Yleld(%) Capsanthm((V ) (,dsau n(mg9 4 ) Yleld(‘/c Lapsanthm((,\’ Lasancm(mg%)
1:2 12.3 23,485 250 0 10.3 22,387 242.0
1:3 14.5 25472 261.5 13.6 24,949 259.0
1:4 14.8 26,230 260.0 13.7 25,376 260.0
1:5 14.9 26,108 262.5 13.6 25,498 260.0

VExtracting conditions: particle size: 30 mesh, moisture content; 11.1%, red pepper variety; DABOK, extracting time:
3 hrs, extracting temp,; 21+2C
IGrinding seed and pericarp of red pepper, except stalk
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