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Comparison of the Quality of Hot Pepper(Capsicum annuum L.)

Grown under Organic and Conventional Conditions

Lee, You-Seok - Moon, Jae-Hak - Oh, Bong-Yun - Nam, Seung-Hee -
Lee, Sun-Kyung - Lee, Jin-Woo - Jung, Kyung-Ju - Kang, Jeong-Hwa

The aim of this study was to evaluate the product quality and function properties
of hot pepper (green and red) fruits cultivated by organic and conventiona
agricultural practices. Organic and conventional hot peppers were analyzed their
product quality with respect to pH, soluble solid, hardness, and color values. The
soluble solid contents of organic hot peppers were 2.6~10% higher but their
hardness was dlightly lower than those of conventional hot peppers. Hot peppers
were further analyzed their functional properties on chlorophyll contents, ASTA
(American Spice Trade Association) value, total phenolics, and SEM ultrastructure.
In case of green pepper, organic hot pepper showed higher (-)a value and the
significantly (p<0.001) higher amounts of chlorophyll a and b than conventional
hot pepper. Interestingly, organic red hot pepper showed higher (+)a value than
that of conventional one. The ASTA vaue of organic red hot pepper was 28%
higher than that of conventional one. Regardless of the fruits color, total phenolics
content of organic hot peppers was more enriched than those of conventional ones.
These results suggest that organic hot peppers exhibited more excellent color
quality and functional properties than conventional hot peppers regardiess of fruit
color.

Key words : hot pepper, organic agricultural products, product quality functional
properties
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I. M =

AER gohgl7t ofntER o] AR LA o
ol 1389 A=2A4 eyt A= of 4000 Aol
S Oi2F v FANTZ dEA ti(Lee e d., 1992). 11F2] AH|= YFE HuF
PO o] &F} dx & HastiA 13, 1A 2 ADFE} 2 FdLAE B oA
o] &5 o] &=l AAZA w9 FaF AXE AASEL UTHIeong et a., 2007).
1o A8 PYrishs 24E capsacin, vitamin C 5 FAEo] F7F FHH, 9F <l o
= A ETL F83 FHAHILY A7V Ha len, 53
X =z Mol golow ZLEE= Ao
Lee, 1992). M43 E-2 =449 79 chlorophyll, 52 249 7 ]
8 A Moy, olgg MaAEF 3 phenolic compounds S 22 7 AE
o= o e Ao E dejA Jrk(Hwang et d., 2011; Lee and Lee, 1992).
H =R A" 5] P A7l ik A4S, S theF AnAt oA e

gl ol FrlsAEY 87 F53 A= A olth(Lee, 2004). =3 GHFolA =
735 d A 71HEE Sl Sl E P S O ZRE HHg watES FgEte =9
! 248 BAS 3 vEig oz SAAA g AlFolt

el
1AW S A9 SEtHl st A E S AHEE 5 glo] BAAH] FAFEl H
3 Wl T 2 BHH 2Ed ol =EHH ol 2EH2E AE9 AH ol
717 o2 FEuled 22 23 ARIES 45t Ve84 ET B0 5% Ao=w
A& AK(Trutter D., 2001). HZ F71%
7] Aol td FEI PR Foll e A7V €5 B JTHBrandt K. et
a., 2001; Chassy A. W. et al., 2006; Na et al., 2007; Lee et ., 2010; Chol et al., 2010; Yoon
et ., 2012).
1FE AZTHEE AYstae FE AN R HHEY fevet IRl & & Pt v
T 4 kgl 2 98 AT DA FA do FrIAY] 7=V B AA I e &
Zolgtal & & AT AF7/AA F7IA 5ol gk A= F2 AHRE(Yoon e a.,
2012; Yang et a., 2012)3} W35 WHA|(Hong et d., 2013; Kwak et a., 2012)ol thd A7}
TE o|Fen F43 758 vuEdd tid AFREIE A fle Aol webA
2 AT f71et P02 Qe a5 sl FHAEAL 9 758 Aol tis) A=

ol a4 5 o,
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1. A¥As

Aol AME3t 1FE FYFEFARYYANA FUEAE A5 T FUK35.13
N, 128.08° E)ollA AujatRon FiFe 53 FT& 1T FF2E FT5 A3
ok f71A ] A9 A= AEE B A F EF Fdstdon AP A f
1A Q19 B7F F AuigAg o] fARRE 219 7S Adstd 2 g 3 & A
FEE FREH AR A AEER A, Aol WAHE B 80T =AY

o] mAskm AT

A e BFEALS A8 1F £3 FY RE0-20 cmE AFHstd ¢4 F Am
AR oM, AEEAS wEXER ES F AEA EA4HE(NIAST, 2000)0 &8t &4
At &, EFS pH (EFSHT =15 wh)= 2ARTY, f71E2 Tywiny, frEJALT
2 Lancaster™] ©. 2 spectrophotometer(us/8453E, Agilent technologies Inc., Palo Alto, CA, USA)
£ ol&3ld o, X3 ol AAFTFELFEA (AAnayst 300, PerkinElmer, Waltham,
MA, USA)E AR8-3ste] #4133t

3. EAEAxA

F59} pHE 13 50 g& 3] mha ¥ o I (Whatman, No. 4, Kent, UK)3te] 22 =
AG=A9 pH meter2 S5 159 5+ Texture Andyzer(TA-XT2, Stable Micro
System, Haslemere, England)S ©]-8-3}] return to start modeZ 7315 o, ojuf] A&-3h
probex= cylindrical type(¢ 5 mm)S o]&3tAth 1F3a o] HuM T Minolta Chroma
Meter(CR-200, Minolta Cl., Tokyo, Japan)= Hunter L, a, bzks =43t

4, 222 g 2 ASTA value A}

HAuFol S22 IS A g 2 g2 acetone 20 mLoll 2L 20237F 723 & 9FA oA
2417 FE3HY] o33 A8 6425 nmet 660 nmoll A spectrophotometer(US/8453E, Agilent
technologies Inc., Pao Alto, CA, USA)E =43t & AOACH(AOAC, 1990)°.2 3Hitste] 4
At
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of
H
Olr

F9]

2433
0.

2 At ASTA(American Spice Trade Association value, 1986) 2 W &3}
th & ZuFE FAHX 3 blenderE B3 T A8E #A3 U 72

F 0.1 goll acetoneS 7151e] 100 mLE 83 & Ad2olA 16417 FE5( o, S
< o 2] (Whatman No. 4)Z o] 3}3le] 460 nmoll A &3 =S (ug/8453E, Agilent technol-
ogies Inc., Pao Alto, CA, USA) Z783to] ofzfjo] 2o & ASTA #hs AH=stSiTh

Absorbance of acetone extracts x 16.4
Sample weight(g)

ASTA vaue =

FH=48E FFS Folin-Ciocateu W (Singleton V. L. et d., 1965)S o] &3l £4
3t & MEE FEES 1 mgmLYy BEE 59 A8 40 pLoll 7/ 200 pLE 713

g T wnlksidth o] e Z3} 30% NaCOs 600 Lot S/ 160 pLE 71gk 3 24]
b SRt d2olA WEEAIA EFFEAE o83t 765 nmollA FHEE SAIIATL
Gallic acid(Sigma Chemicd Co)E& FTEZ=E AME3IF o1, 0-500 pgmL +==2 S 3+
HAegFades A4t

7] 2 AP A] 13 A7) o] FE sty EAS vwstr] 98 s A 13 AH
S5 1x15 cmZ ZE} 2% glutaraldehyde®} 1% OsO,Z ©]F LA 3 dFLZ B
TA7]1L o] ABE isoamyl acetate® XA 7131 COE ©] &3 YA AR7IZ XA
T MFo2 FHANZ AL FAHAE R (scanning electronic microscopy, SEM)S.E
1,5000] vi&= #23FtHMoon and Shin, 1996).

g Auel 1A F2EA vlae] gk A= SAS package(Statistical Analysis
System, version 9.1, SAS Indtitute Inc. Cary, NC, USA)E ©|&35}¢] t-test= H| w3} H T
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471 2 #g A 1F TR EGRA AT Tale 17 2ok Bk pH ikl
of F#gle] 7.0~7.32% Fo|HQl Aol F HolA| fton, FEXNETH Y aF AIRIA Y
F(RDA, 2007)%! 6.0~659 HAH9 Hote tha & AFS Yelidth B F=Y
S YelE A7) A =% (Electric Conductivity, EC)2] 7%, #7141 E%o] 3.3 dSmZ
AP ZARCT oF 2] AE =gkor, §7)¢14F e w3 £ A TR A TFA
vl EQf7)E BTk o =2 $8(2,133 mgkg)el AFE YeERTE ARt oz {7 A vl
F Aol 49 214k geFmul ol g}l Ak, R Yol A4V AL o] thak okFo] It
g A H ﬁiﬁ}.

Table 1. The soil chemical properties for hot peppers cultivation

pH EC” | POs K Ca Mg |CEC?| NOs-N | NH"-N

Farming system
1.5 dSm | mg/kg -- cmolc/kg -- mg/kg | mg/kg
Organic 7.0 33" | 21337 | 25 | 164 36 293 |13447 | 231"

Conventional 7.3 14 1400 10 110 24 22.6 13.2 6.0

Optimal level? | 6.0~6.5 2 450~550| 0.7~0.8 | 5.0~6.0 | 1.5~2.0 | 10~15 -

Y Electric conductivity

2 Cation exchange capacity

9 The level is recommend by Rural Development Administration.

* Vaues are significantly different from conventiona (**p<0.01, ***p<0.001)
The values represents the mean £ SD(n=3).

do

2. 1% FHAEA4

7] 2 AP A1F D TuFo FHEAL Table 29} 2t} HF9) 4% e
Fgzo G A e} B 3 A7} Z+zk 1258 g, 20.86 g= TP Au|7F FolFH oz o
=gton, o)== 42t 12.28 cm, 12.71 cmE 9] A Q) 2pol& Q1A H A egkoy)
o7 nFo] 9PH FA 7IFol He AFH A7, ASFAE AT, T1F BT B
A A o L& AoR ZAE T

Jey BEE UEilE 7H8A1E8E Fe fr1Ael A H3SF 51 °Brix, FiF
910 & #3YAul 4.62, 8871 ¥l Tha E2 AFES Yo SAA] Fode
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Bt @3kt Jo 5(2010)°1 st 7ok Ao Aujd vl FHs AR A f
1A o] 7 B Pl o wprhe Bish dAshe Aatolth JuFo] A
E 714 7E 716 g, BAAe] A 811 go2 AP A=t ¥ w3k FaF
A-le 7140 1072 g, BBAE 922 go 2 {1 B e AEE YERle
2 F d
2

N

oAl Aol JAAH A It oleld A= HaPA 1F H5 AxHo] F
of vla) O F7¢ A=l IS v ASE FAHHM, Aol & FFE =
AtE .

%43!_—%% 313=2] Hunter color value= Table 33} #o] Ao 74
& {7]1Au 18.42+1.26, T3 A} v 15.60+1.80°-2 57| A=l Oﬂ
AR FEEE A (Fg DAE 22 AEFS UHERRITH

T a g+ F71Am ] 7% 35.18+385, AHA o] 75
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Table 2. Physiochemical properties of hot peppers cultivated by organic and conventional

conditions
Farming Weight Length Thickness H Soluble solid| Hardness
system (offruit) (cm) (mm) P (°Brix) (g/cm?)
Organic 12.58" 12.28 2.14 485 515 716
Green

Conventional 20.86 12.71 241 554 4.62 811

Organic 31.50 15.12 3.28 4.86 9.10 1072
Red
Conventional 31.97 15.46 344 4.88 8.87 922

* Vaues are significantly different from conventiona (* p<0.05, **p<0.01)
The values represents the mean £ SD(n=10).

Table 3. Color values of hot peppers cultivated by organic and conventional cultivation

Farming system L(lightness) a(redness) b(yellowness)
Organic 41.31+3.89** -18.42+1.26 29.25+3.63"
Green
Conventional 36.84+2.99 -15.60+1.80 22.50+3.64
Organic 35.05+2.36 35.18+3.85 18.53£3.61
Red
Conventional 34.37+2.85 34.45+1.92 20.14+3.06

* Vaues are significantly different from conventiond (* p<0.05, **p<0.01)
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Fig. 1. Comparison of chlorophyll contents of organically and conventionally grown
green pepper fruits. Values are expressed as mean=SD (n=10)

3. 229 % 8l ASTA value vl

130 FAS kst 97 84 5 AEo] 7Pt T3 a9l Ao IR o
I 524 #3529 Z-$ chlorophyll 35, 33159 7% ASTA Ftol 48] A=Al
o 7] 2 AgAg] F 59| chlorophyll 3+8S 2ARSE A3t Fg. 13 2o f71A4u 7t
FAPA B} o =2 AFS YeERRATh S, chlorophyll a b, total chlorophyll 382
Al o] 79 Z+7z}k 37.37+5.10 mg/100g, 17.93+2.25 mg/100g, 55.26+7.36 mg/100g, 1+~ 1A vl
9] 739~ 54.49+4.24 mg/100g, 25.73+1.95 mg/100g, 80.166.19 mg/100gL-Z R A vl 3o
A Ao 2 A UEY Hunter Color Vauest Y23 23S Bt} 0|23 Aate=
71 Al 2o)o] 79 A3YAu] Qo]0 H|3] a Fkol B = chlorophyll $H&Fo] o =9kt
Hil(Lee e d., 2010)9}E Y5t Axjoltt,
oMo A5 YEl) = ASTA A== American Spice Trade Associationoll A 115271+
T A S EAMse WHo R, 1VHRY F4 ARE dE AHEEI o
capsanthin, capsorubin, £ -carotene?} 22 carotencidsEF-H frefistH, A2 25270 FgF
< A 2R ol AW Gl AA dojuA] fe ASE HuEHI QTLee e 4.,
2014). 71 2 #YA T3 ASTA @2 ST 234 F71A4 Y A9 112774132,
wg Aol 7t 88.06+2.17= AN o H o2 FA YEhY &R SaF A
g A 22 Ao r ALY Zlog Jddn.

rfr 4
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Fig. 2. Comparison of the ASTA value of organically and conventionally grown
red pepper fruits. Values are expressed as mean=SD (n=10)

A o2 1% Fge] FAE 15 Aok Aol F IFE FE Ao A
Stk B @FoAE f71A0 e AEs} ofzk A Uehd A91e FHetr] S8 @
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Fig. 3. SEM (Scanning Electron Microscopy) ultrastructure of cutting surface of hot pepper
pulp under grown organically and conventionally conditions (Magnification X 1,500).
A; Hot pepper fruit grown organicaly, B; Hot pepper fruit grown conventionally.
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222 imE B3P AH) o] & Axzo
Hl 13 A3 A=V § =2

N

5 __.__qﬂ_‘r./(-l :E]—é}% s}

« O =20 =4

off

A EolA AAA R FAAHE A EAQ SFECIY 758 EFLS A Fa 2wl
A B aEy 5 EHES AAATIAY dste AR dEA o o3 &
ARE xR ZHvs, SR x0lE, ﬂiﬂ ol ¥ EIHE Fo] 4¥A Uth
F7] 2 AP 130 FHEsASTE FFS Fg. 43 2ol F1F A F71AH
9.69+0.81 mg/g, T3 A 7.84+0.43 mg/ge]lA o™, T2 ¢ F7]AH) 10.34+0.59 mg/g,
g AE 8.92+0.32 my/ige = <710l FARO] {71 A7t J&rfaﬂ A el EE} TH AR E
kol FolH o g FA Uetgth ditdow frA] sAbEe] A #d3AN sAE
v WalF A 2o ~EY 2o mEFH o] Wor|zto g ZilE liﬂr 2o 22k tiAt

] 95l 0w elA SIekTruter D. 2000). oA AR 24 TR S ]
A RS S5 A5 5 0T 5 e gt

E3 FnF/E JLFRG ol o Eghow ot L7k AAHAN Fute sE
o= ¥ F7h (R OE WEED) o]ej@ Avks WH AFAE o5 BuE {71
A SRl A EelvlEs ol RO B B Uehgon ol <ls) Farsh ms)
=3 o ¥7) Jedths A39hE 925k A58 UEhiitkRen e 4., 2001 Cabonaro
et d., 2002; Asami et a., 2003; Kim et d., 2010).
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Fig. 4. Comparison of the total phenolic content of organically (Org.) and conventionally
(Conv.) grown hot pepper fruits. Values are expressed as mean+SD (n=10)
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