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Abstract. Capsaicinoids are responsible for the pungency of Capsicum species. Among the several reported
methods for quantifying capsaicinoids in pepper, liquid chromatography methods such as TLC and HPLC
have been the most widely used due to their precision and reliability. However, they are quite expensive
and time consuming to be applied to the field breeding. In this paper, we demonstrated that Gibb’s reagent,
2,6-dichloroquinone chlorimide, mediated measurement of capsaicinoids is a simple and reliable method for
determining the presence/absence of capsaicinoids, and estimating the amount of capsacinoids in pepper fruits.
The capsaicinoids could be also detected via colorimetiric reactions of the Gibb’s reagent. This simple method
has been verified to be as accurate as the HPLC analysis. We have also modified this method for a high
through-put analysis. This method will be useful for measuring capsaicinids in pungency breeding programs

in pepper.
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Fig. 1. Gibb’s reagent reactions with different concentrations
of standard capsaicin. (A) The color reactions with Gibb’s
reagent became stronger as the concentration of capsaicin
was increased. (B) Correlation between the color changes
and the concentractions of capsaicin. The color reactions
were quantified using a spectrophotometer. The coefficient
(R?) value demonstrated that the changes of color were
co-related with the concentrations of capsaicin.
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Table 1. Capsicum germplasm accessions used in this study.
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45kl HPLCE o]-&-sto] EfZtollA Afol4le
243 Ao} vimalsict. 7] ke Al Be] 9
sto] YAtolAl EE A= 9] Gibb’s reagent HH3-ZA 1}
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Molecular

Total capsaicinoids

Level of capsaicinoids

Name and accession Species marker test (mgg' DW)® contents Fruit shape
SR213 C. annuum NP 0 Non-pungent Medium and conical
07-027 C. annuum NP 0 Non-pungent Flat and round
07-200 C. annuum NP 0 Non-pungent Bell

07-139 C. annuum NP 0 Non-pungent Bell
R09-136 C. annuum P 0.88 Low rong. dS'i;‘]az’éd
07-485 C. chacoense P 1.02 Low Cherry
07-154 C. annuum P 1.02 Low Cherry
07-407 C. frutescens P 212 Low Short and slim
07-036 C. annuum P 2.71 Low Cherry
07-161 C. annuum P 9.83 Mild Cherry
AC09-221 C. annuum P 10.21 Mild Cherry
R09-129 C. annuum P 11.17 Mild L°”9*ta°;:rigj' and
R09-124 C. annuum P 22.37 Mild Short and slim
SNU001 C. chinense P 25.04 Mild Habanero
SR211 C. annuum P 30.53 High Medium and conical
SNU002 C. frutescens P 52.08 High Globus
Habanero C. chinense P 72.64 High Habanero

“Capsaicinoids content analyzed by HPLC.
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Fig. 2. The detection of capsaicinoids using Gibb’s reagent for the placenta extracts of pepper germplasm. The thick blue color
indicates that high contents of capsaicinoids are present in the high pungent accessions (Red box). The intermediate color changes
occurred in the mild pungent pepper. No color change was detected in non-pungent accessions (Blue box). IM: immature, M:
mature, Number on the left: Replicated, Numbers at the bottom: Accession number.
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Fig. 3. The comparison between HPLC and the Gibb’s reagent methods. Blue bars are the capsaiciounds amounts measured
by HPLC and red bars are the ones determined by the Gibb’s reagent. Unit: ppm

A STk RO ABL £ 74X ] mEe A Afe]
Alo] AZE A FS AT A|4ln|e} F7HAIn] A

)
o
o
S
z
(¢}
oo
aQ
[¢]
=
A
ofo
ot
ot
o
e
o
N
N
~
i)
w P
.
o

H AE FolA B3 FE009] Aol

™
o
I
1=
o
N
v

Kor. J, Hort. Sci, Technol, 30(3), June 2012

(07-485 IM, 07-036 IM), 43} 4 Zo] A5 #oul0] 49
(07-154 M)ol= &<t ZA0] tha 037} 982 o 4= 9l
oArh(Fig. 2). LA AFC] A% 7k s o] wke} gjol4l
gher 2472 Wol7} B8 B thehdek e
o AT AL WA whgo] Hl$- 7)) wjEo] ol
2 7ol2 gtog 47 WS ol Aoe wE.

SHA| U A4 A 0 2= Gibb’s reagent2] HHA S

o

ﬂJlO re
o
oo
b



ZAjolAle] gk 247 237} HPLCE Sl iafat A7)
oF AFhs UARS Helg & AckFigs. 2 and 3).
Gibb’s reagent A WH-3-0] Zfol= W F7F9 #Hl= 33t
Boli} oloh SARE FR oftl IFIE SE Gibb's
reagent®} WF-3-317] W&o A4 == QIth(Otey and John,
2003). & S0, 153 A= thtdt HuA ahE
quercetrin, luteonin, apigenin®] £A|stE2 1 slgfFo] what
kA vES-o| o2 A YElE 4= QIth(Wahyuni et al., 2011).
S, 2 AR AE ol AOIAE 2Eeloln
O wieierEe] uls) Aol o] U5l wol
wlgo] o] :
© 2 gdEth(Wahyuni et al., 2011).

F%N HHN'

S SRl & JTFL FAL U9k A

}‘N 1o S 1
ESEP'L
[e}
Mo Kl =

) m%
— ol
ok o
v
N
o £
i A
o =
« Mo
ooz o
S ek
e 2
1_>.:
(e}
—;—‘mﬁlg
2 oo
A et
o Ay
N x0

B = R o) S N [l i
QL
Kl
_E-L
2
_OIL
r

0 - :‘_,VL (
)
]
>
()
e
B
fo
i
i)
o
K
o,
)
N
o

o
e rE 2 O ox

J:lo
oN o
5|
oZi s
=
Bl
= o
f o
2

HZ oo
©
N
N

1z o
k!
Q
SR
S
b
5
4R
=1
r{m
iy

>

a2

)

=

A e 4= A3 Fig. 4). ok

High pungent

Mild pungent Non-pungent

Fig. 4. Developing a simple method using Gibb’s reagent for
high through-put analysis for field breeding. The qualitative
and quantitative analysis using placenta tissues after
horizontally cutting pepper fruits. The color reactions occurred
on the surrounds of fruit placenta. Qualitative analysis could
be performed using cut placenta tissues and approximately
quantitative analysis could be also possible.

Table 2. Comparison between HPLC and Gibb’s reagent
methods.

HPLC analysis  Gibb’s reagent

Sample preparation 3 days 5 min
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