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Optimization in Analytical Method and Quantitation of
Major Heat Principles from Soup Base of Commercial Ramens

Hyeon-Wee Kim* and Young-Jun Kim
Ortogi Research Center

Effective methods for extraction of hot taste component in red (capsaicin) and black (piperine) peppers and
simultaneous HPLC analysis were established to estimate level of peppers used. Capsaicin and piperine contents
of red and black peppers were 48.75-87.58 and 2900-5520 mg/100 g, respectively. Contents of capsaicin and
piperine in ramen soup base were 2.47:11.49 and 46.201+16.10 mg/100 g, and estimated levels of red and black
peppers were 4.02+2.37 and 1.231+0.43%, respectively. In bowl ramens contents of capsaicin and piperine were
2,02t 1.18 and 41.98+23.12 mg/100 g, and estimated levels of red and black peppers were 3.28+1.92 and 1.09
+0.60%, respectively. Capsaicin and piperine contents of hot ramens were 4.831+2.69 and 69.49 +20.03 mg/100 g,
and estimated levels of red and black peppers were 8.6214.42 and 1.79 +0.58%, respectively. In bibimmen,
capsaicin content was 14.2915.72 mg/100 g, and piperine was not detected, an indication that only red pepper

was used as hot condiment.
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19-3990 Al BHAER 5IFEAHE 45, 719 175, 1
S 5, WY 5Ee A EE FEnh

HEE H= ¥ M M

FHA}o)Al(Fluka Co. SN 21750, ©& & 65%) 10mgs
HPLC# methanolo] Z0]2 o|AE& EFFRHOE 3l (],
0.5, L.Omg/mLE AL o] AFAE EFEYo= ¢
o} 9#Y(Sigma Co. P-7253, % 97%)> 5Smge HPLCE
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2 Agaian.

Amount of capsaicin or piperine (mg/100 g)

PA sample X Conc. std o .
= X Dilution ratioX 100
PA std

PA sample: Peak area of capsaicin or piperine in sample.
PA std: Peak area of standard capsaicin or piperine.
Conc. std: Concentration of standard capsaicin or piperine
(mg/mL).

Dilution ratio: Final volume (mL)/weight of sample (g).
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Fig. 1. Calibration curves of capsaicin and piperine.
These fittings equations are; Y=3544.3X (R*=1.000) for capsaicin, Y
=29615X (R?=0.997) for piperine.
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Fig. 2. HPLC chromatogram of capsaicin and piperine homologues at 280 nm.

Table 1. Recovery of capsaicin and piperine analyzed by HPLC

Capsaicin  Piperine
Original amount in sample (mg/100 g) 1.04 4492
Amount added (mg/mL MeOH) 10.00 2.50
Total (mg/100 g) 11.04 4742
Detected (mg/100 g) 11.98 41.74
Recovery" (%) 108.54 88.03

YRecovery = [Detected/Total (= Original amount in sample+Amount
added)] x 100.
Values are mean of triplications.
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54gS T $18t Al BfHAEZE ARl 1.04 mg/
100 g, FY 44.92mg/100 g)oll Tl 10 mg/mL MeOH, 3
H¥ 25mg/mL MeOHE U9HLE Hristed FY§ F&4
A& A HPLCEA$ ZAIK(Table 1), HEE Mkl 747}
1198 mg/100g, 41.74 mg/100 g2 o] 84 FX|2 ZrAtolAl
11.04 mg/100g, 3 4742 mg/100 g3 ¥ EH-E W ZHAlo]
Ao 3458 108.54% ©1AUT, HHHUL 88.03%F Thh WA
yeptcl. HAlelrla Huge) §4 2 fod bE 8%,
UVZHEZAS] HFTIHUV max)yS 2o} et &,
LAtelAle] 32 65°C, RS §H2 130°C, &mjo] wh&
f3xe] Xolol] lojAe FHAFO]A1L methanol, ether, benzene,
chloroform®l] & H+& ¥PH, B Y-S acetic acid, benzene, eth-
ylene dichloride, chloroform, alcohol®l] & =0}, o]2{g F
AR Z5 5SS HuUlg 2eEEA IRjelalst mofol
FTESE AF 38317 F3l olE /WE B ¥ 5
Alel F&, BM3he E&3 BHHLEA FERE 130°C,
281 chloroform, HPLCEA] 280 nmE &-8317| wjEo) v
He] sFgo] AUHeR tha BA YERd Ao whs
9, ol F A& F4 AN EriEdd Zlos 3
% 358 P4E A9 F7F HE oA

%, &5 9 2lHazRol ZIAOIY, DiHE &

I ® F3 JAEF e R A3 Fik(Table 2), AF
(n=8)lle ZAolAl o] 48.75-87.58 mg/100 g, F5+(n = 7)ell
= T ko] 2900-5520 mg/100 g2 W7t vk =
Al et $Ye A9t 5o 35 € FF 52| capsaicin,
piperine T3S EAAUCH HAE FR =Y F AN,
olzigt HlolElE HUAZ Fo] IF F FF ANGHF FA

Table 2. Contents of capsaicin and piperine in red pepper and
black pepper

No. Red pepper Capsaicin (mg/100 g)
1 Cheongrangcho 60.32
2 Cheongrangcho 69.96
3 Cheongrangcho 87.58
4 Cheongrangcho 63.41
5 Hocho 48.75
6 Hocho 56.58
7 Hocho 49.78
8 Hocho 55.34
No. Black pepper Piperine (mg/100 g)
1 Indonesia (Lampong) 5520
2 Malaysia (Sarawak) 3840
3 Indian 5470
4 Indian 3000
5 Vietnam 3150
6 commercial (grind, bottle) 3100
7 commercial (whole) 2900

Values are mean of triplications.
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TAlelAl 2 mule] g ¥41% Aa= Table 3 ¥ Fig.
35 At SHEZFe] A v Euks FERIE Fn=75)
Me grtolale] 4.83+260mg/100g, TH To] 6949+
20.03 mg/100 g© 2 Table 20 A3 AMEHS F43) 2 F
F, 2% 8.62+4.42%, 35 1.7910.58%01%0tt. EE BiYHE
(n=35)2) 7% FAlolale] 14.29+572mg/100 g, TP &7
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34 FSE & F YU AFoZ EAHUm=24) A
£ 7HAle)4le] 2.47+1.49 mg/100 g, ¥ #le] 46.20+ 16.10 mg/
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Table 3. Estimated contents of red pepper and black pepper in soup base of commercial ramens based on analyzed content of capsaicin
and piperine

Analyzed content (mg/100 g) Estimated content (g/100 g)
No. Capsaicin Piperine Red pepper Black pepper

i 1.10 44.92 1.79 1.17
2 2.26 5451 3.68 141
3 2.78 72.65 4.52 1.88
4 0.88 3585 1.43 0.93
5 348 53.78 5.66 1.40
6 5.26 7248 8.56 1.38
7 3.04 60.40 4.95 1.57
8 2.81 54.07 4.57 1.40
9 1.74 35.83 2.83 0.93
10 223 54.86 3.63 1.42
11 041 3048 0.67 0.79
12 0.92 59.32 1.50 1.54
Ramens 13 121 32.90 1.97 0.85
(n=24) 14 230 37.95 374 0.98
15 3.86 82.43 6.28 2.14
16 495 43.80 8.05 1.14
17 1.03 43.31 1.68 1.12
18 1.26 34.81 2.05 0.90
19 3.60 4372 5.86 1.13
20 234 16.65 3.81 043
21 0.39 36.59 0.63 0.95
22 378 36.02 6.15 0.93
23 5.13 25.30 8.35 0.66
24 2.51 71.94 4.08 1.87

2471149 46.20 £ 16.10 4.02+2.37 1.23+0.43
25 3.07 86.76 5.00 2.25
26 1.95 7721 3.17 2.00
Hot ramens 27 7.83 45.74 12,74 1.19
(n=5) 28 572 90.78 9.31 2.36
29 791 44.50 12.87 [.15

4.831+2.69 69.49 £+20.03 8.621+4.42 1.79+0.58
30 8.67 N.D. 14.11 N.D.
31 16.79 N.D. 2732 N.D.
Bibimmens 32 2301 N.D. 37.44 N.D.
(n=5) 33 1232 N.D. 20.05 N.D.
34 10.64 N.D. 17.31 N.D.
14291+ 5.72 N.D. 24.731+10.05 N.D.
35 091 42.99 1.48 1.12
36 3.02 71.48 491 1.85
37 1.07 27.47 1.74 0.71
38 0.74 50.58 1.20 1.31
39 4.00 42,67 6.51 1.11
40 4.28 98.71 6.96 2.56
41 3.02 76.78 491 1.99
42 1.69 33.80 2.75 0.88
Bowl ramens 43 0.89 3595 1.45 0.93
(n=17) 44 245 28.77 3.99 0.75
45 278 30.39 4.52 0.79
46 1.63 2473 2.65 0.64
47 0.61 53.52 0.99 1.39
48 093 8.00 1.51 0.21
49 1.30 11.87 2.12 0.31
50 3.18 41.99 5.17 1.09
51 1.78 33.98 2.90 0.88

2.0211.18 41.98+23.12 3.28+1.92 1.091+0.60

Bold letter values are Mean+S.D..
Values are mean of triplications.
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Fig. 3. Contents of capsaicin and piperine in soup base of
commercial ramens.
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