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The Changes of Chlorophyll and Glycoalkaloid Contents in Potato Tubers
after Exposure of Fluorescent and UV Light
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Division of Food Service Industry, Uiduk University, Gyeongju 780-713, Korea

Abstract

To determine changes of chlorophyll and potato glycoalkaloid(PGA) contents in potato tubers after lightening, Dejima
potatoes cultivated in Korea were used and PGA was analyzed by HPLC. Potatoes were stored under fluorescent and UV
light exposure or darkness for 7 days at 5T. The contents of chlorophyll and glycoalkaloid in the peel of potatoes exposed
to fluorescent light were increased to 84%, 69.5% respectively compared to potatoes stored without lightening. While a
marked effect of lightening on the peel of potatoes exposed to fluorescent light, UV light lead to no change of chlorophyll
and less increase in glycoalkaloid than fluorescent did. The increase of chlorophyll was provoked by only fluorescent light.
Cortex part did not accumulate any chlorophyll or glycoalkaloid.

Key words

M E

X2 Solanum  tuberosum L)v Wol] 2ol =W chlo-
rophylle] & o2 A7t =mAM o2 WMaA K Anstis PIP
& Morthcote DH 1972). Chlorophyll 2}y w1, S5l =
Mo Wgh Zale A falste] A&z AsiA &
€ Aoz 424 lchEdwards & Cobb 1999). o] A& zta}

7 B4e) Gl sl HHOB WY © ZYR glyco-
alkaloid= & o] %7] w]Eo]tiConner HW 1937). 1A}l
365 potato glycoalkaloid(PGA)e] tHEZQ AEL
-chaconine¥} a-solanine 2. 2 ©] &< 20 mg/100 g o] AT
Wole FE, 25, 415k 7 o)) Fo) 4] 1}
ey, 328 A Y 715 At o) FF e Abdel 77}
A o]BTh HAE AL 1 o] B Alole £&hbe 99
o] ¥ cKFriedman M 1996a, Friedman & McDonald 1997,
Jadhav & Salunkhe 1975). 53] $&3t & H2AAG HFo|}
A3 S0 Ado] ¥H2E Wake AL Yo B
™ doju}r] 432 chlorophylle] A/d= &7 glycoalkaloid2]
ek E Z7)gtcSalunkhe er ol 1972)1 o= et 2x1e]

' Corresponding author : Joung-Ae Kim, Tel: +82-54-760-1607,
Fax: +82-54-760-1609, E-mail: jakim@uu.ac.kr

: Potato glycoalkaloid, a-chaconine, a-solanine, chlorophyll, light exposure.

glycoalkaloid= #-& A &3t AL Ao FdHo] &
s 42 A HFEL dos)E HEAo] gonE Fo
7} 2 FEHFriedman M 1996a). 12122 7HatE 2 AE W

A F 2 & ote Zo] viEAs AAE A A Bo2
2], HAS SAL A0 a2, FAA Tl
A} 28 S5 da AH)7} 91 YTWoolfe JA 1987),
£@ AR AQBIRL o]zt BAE B9 279 @
ol B Az AN WeHL slom AR} IBES YAk
Iy Folx o]gfgt el wFo] H7[7} HrhPercival GC
1999, olo] & S S A, Bk, 713 A B 9
g JE7 PGA A F52 oieln A &84S F0)7]
HAste] FuollA ZHHHL AAHE o] &3l F /1A & B4
o] :=%A17] & chlorophyll®} glycoalkaloide] A #-A ¢} 3
T AsE dolrn 43 ANE Buslax}; g

Mz o Uy

b=}

1. &E X2

B9 FAHHED) w2 chlorophyllT} PGAS] &S =
Zsh7] 918t 2003 49 7= #9A] 28A Y AP
2 AE3 2 2E A2 iR (Dajima) ZAE AHE3H T
E8o] gla A7|ek FFe] vt AAE AEES & 24



208 Aol - AMUETT - FA =

722 2Rt

oft
:‘.I:
¥,
i))i
ofo
N
)
fr
—
H,

O j=3 [e] % =
o2, T ¢ F IYZ R F Egolo) Ho} 5
To 24 AAFES 9= 3l T3 2AES 34
(27 W, 1000 lux)& H 11 W2 5L 2o T 2]
A 2RSS o e Y PE ¥ 91, o2 3E5L2 29

2FEH E(Toshiba, NNLF-20)2 Atk S ¢ 7kel 4
= B

(ULTRA-VIOLET, model SL-2537)& 747t ZAlsldc) 74
¥ ol ZAE BT 49 A=z olgsidch

2

BHG 2A B 2AEA e 2SS POA 254
A5 24 PEE o vy WA A3 7He &
B2 Aol A AL BFE 2 B2 A AS & o} He
S BF AASA. 4t 7Pyl Abgdle P E AL
st S AR ARtz AR 42hs ARG
2+0.2 mm)= WA HApee)T T2 HIF e FRSTER
WHEE SRS V&9 SA(cortex) 2 L}t A2 2
o] & & T PGA FE2 95t FH 5, 2 108,
chiorophyll #&-& #l8te] 22t 2 g H& & AR R A3t
Ak

o
o L o o

3. Alguiy

n2

1) X2 PGA F=EH

7+xte]l PGAS] #%& Friedman(Friedman et al 2003)%
Kozukue(Kozukue et al 1999) ¥h ol ©]5te] Fig. 13} 2ro] 7
Al2E FZ&87)9l chloroform/methanol (2:1, v/v)-&<} 80 mL
Z homogenizerel] €11 1087F 9}t & of #kx}(Whatman
No.2) 242 AH F cizsigich. 2ol 2e 8o 100~
150 mLE ¥ $¥9] POAZ FE3K |9} 2E 2%
35] WkEdte] &3 A& 40T 5~10 mLy} B =& 7+
& &3k w53 FFA0) 0.1 N G4Hg-l 50 mLE ¢
o] 2e9 Mel sk 233 8847 F 12,000 rpmo.
10920 4% asich 45N FEelae] 2o} o
Bujolg 5 mL& @3 90T water bathol] 9087t o] & &
Al YA ae a5 i wRsle] A" AHES 1083
12,000 rpmo.2 YA E2] s} AAZL 2 %ol 4wy
2 233 AYE 3 F FE8 AF sl oA d4lEE st
Fo) HF BajE A A E-S ethyl alcohol 20 mLE 231 40C
oA 7t z3le] PGAE FE319 thFig. 1).

i
|

O
-

2) HPLCol| 2|3t PGA && =7

Fotrlol RAEESE

A ERE 223 PGAE HPLCZ 245190 PGA &
& 913 HPLC £4] 278 Table 13} 2t} 2k Al 23
d-& 712 PGAo)| &vlftetrahydrofuran : phosphate buffer :
acetonitrile(50:25:25, viv)]E ZA = 2 mL, §AFe
ImLE ol &8jA17] the 941%e](12,000 rpm, 105)3}o]
Aol 45 10~20 uLE A3 HPLCA F<siuch A&
3t HPLC 7]7}+ Hitachi(model 655A-11))°]1, detector=
Shimadzu(SPD-10Avp)S AF8-3}9].0# detection wavelength
= 208 nm2 AAsHTE Columnd stainlessiH4.0 mm
LD.x25 cm)of| Inertsil NH,, 5 ym(GL Science, Tokyo)S 713t
columne A}8-3FH T Solvent: acetonitrile: 20mM KH,PO,
(80:20, v/v)& ©]-&, flow rate 1 mL/min, column temperature:=
column oven(SHIMADZU CTO-10Asvp)& o] &3}o] 20T
273k

3) Ztxtel Chlorophyll =& U 244
2ol A chlorophylle] 32 2 F%(Kozukue &
Freidman 2003)2 t}-3-3} Zth A8 2 g8 2hapaldte) W3
80% acetone2 H7}ste] nllgh &, A 5o MA AHo| ¢lo]
A w7A] 80% acetone 2 2 Aol 9] Attt o wy
ol 25 mL7} HE5 8(EK)Ste thA] o ZHAdvantec No.
2)%t & UV-VIS Spectrophoto-meter(Shimadzu UV mini Model
12408 ©]-83}e] 663 nm} 645 nmel) M 212} FHEZ 2%
Erid
Z2%¥ Chlorophyll-ag} Chlorophyll-be] #A|4ta]e t}-e-}
2}
Chlorophyll-a(mg/L)Y=12.72x0Dss3 - 2.58x0Dss
Chlorophyll-b(ing/L)y=22.88x0Des - 5.50x0Dss3
Total Chlorophyll(mg/L)=7.22x0Dss;+20.3x0Dgys

Z3 gl

-_—

&35l PGA2| HPLC Chromatograms

%23 71719] PGAE HPLCE ¥43t chromatograms-
Fig. 29} 2t}

Fig. 2(A)= 3 a-chaconine 2 a-solanine®] HPLC chro-
matogram ©. 2 g-chaconine®] retention time(Rt)2 13.6%, a
-solanine2- 24.8%-0]¢lt}. &, Fig. 2(B)= HAEH “dix]"7+
2ol A2 EFEAI vlwale] 2 A7k HEE o] o
E-& 47} a-chaconine 2@ a-solanine©. 2 =3} th

729 a-chaconine ¥ a-solanine®] % Z& a-chaconine©)
a-solanine Xt} 2gkom t}E A E(Edwards & Cobb 1999,
Friedman & McDonald 1997)#% dX€ ZA#}S Byt 2zt
Al Foll 378 PGA9] k2 100gFol 79 mge 2 g



15(2): 207~212 (2005)

| Samples |

FA el gk} whE 7Hx}e] Chlorophyll®} Glycoalkaloid2] 3tk w83} 209

| CHCl;:MeOH=(2:1,v/v)

| Homogenization |

3 times extraction

r Filtration |
|

C

Extracts

]

r Evaporation

|

0.IN HCI(50 mL)

| Stirring

Ultra sonic 1 min.

| Centrifugation |

12,000 rpm, 10 min. 4°C

l

I Residue(discard) ] r

Supernatant |

NH,OH 5 mL
Water bath, 90T 90 min

Precipitation —I

Refrigerate, over night

r

Centrifugation |

[ Liquid(discard)

| Precipitate

Fig. 1. Extraction of glycoalkaloid from potato.

Table 1. Apparatus and conditions for analysis of
glycoalkaloid by HPLC

GL Science Inertsil NH,

Column (5 um, 4.0x250 mm)

Pumps Hitachi L-6000

Solvent Acetonitrile : 20 mM Phosphate buffer
(80:20, v/v)

Detector Shimadzu SPD-10A

Injector Hitachi 655A-40 Auto Sampler

Intergrator Hitachi D-2500

Column temperature  20°C(Shimadzu Column oven CTO- 10vp)
1 mL/min
Injection volume 20 4L

Detection wavelength UV: 208 nm

Flow rate

2¥eta] A SFATHFig. 2).
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Fig. 2. HPLC chromatograms of standard a-chaconine
and a-solanine (A) and glycoalkaloids extracted from the peel
of Dejima (B). Conditions: Column; Inertsil NH, (5 m, 4.0x250
mm), Mobile phase; acetonitrile : 20 mM KH,PO4(80 : 20, v/v),
Detector; 208 nm, Column temperature; 20C, Flow rate; 1
mL/min, Chart speed; 2.5 mm/min, Sample size; 20 xL
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Fig. 3. Calibration curve of authentic a-chaconine and a
-solanine.
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Table 2. Total chlorophyll contents of Dejima potato
tubers under fluorescent light exposure and darkness at 5T

for 7 days (mg/100gfw, M+SD)
Treatment Peel Cortex
Light 3.98+0.11° N.D
Dark 2.16+0.14 N.D

* Mean+SD: means of three samples in duplicate determinations.
N.D=not detected.

Table 3. Glycoalkaloid contents in of Dejima potato
tubers under fluorescent light exposure and darkness at 5T
for 7 days (mg/100 gfw)

Light Dark
Peel Cortex Peel Cortex
122.79+2.18° N.D 77.11£2.61 N.D
a-solanine 53.7443.12 ND 31.91+1.71 ND
Total 176.53 N.D 109.02 N.D

* Mean+SD: means of three samples in duplicate deter-
minations.
N.D=not detected.

PGA

a-chaconine
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Table 4. Total chlorophyll contents of Dejima potato
tubers stored with and without UV cut film pack at 5T for

7 days (mg/100gfw, M+SD)
Treatments Peel Cortex

UV-irradiation 2.16+0.14° ND

UV-cut film 2.16+0.20 N.D

® MeantSD: means of three samples in duplicate deter-
minations.
N.D=not detected.

Table 5. Glycoalkaloid contents of Dejima potato tubers
stored with and without UV cut film pack at 5T for 7days
(mg/100g,fw, MxSD)

UV-irradiation UV-cut film
PGA
Peel Cortex Peel Cortex
a-chaconine  69.261240 N.D 61.5014.10 N.D
a-solanine 53.35+4.40 N.D 44.2+3.70 N.D

Total 12261 ND 105.70 N.D

® Mean+SD: means of three samples in duplicate determinations.
N.D=not detected.
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