EEELZENTSE (J. Taiwan Agric. Res.) 64(2):81-88 (2015) EREsEh
DOI: 10.6156/JTAR/2015.06402.01
A—I—U—A_I_P . B '_.5 :'Zh
FHET BN ¢ 5PN EE P
R KWHT HRS
HE
GOREE ~ wE - R - 2015 - B E G - BN T HEE RS - 58 RETR
64(2):81-88
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RASEER ¢ IR - Jfil ~ Ot - WO - RAFRESERINE -

IS

HaFHEY) (Solanaceae) » Bl 41E $2 F I3
% SEASERAFER  BELRBHEREREL
fiilig o Al ESIRHEI A SIS - BAPERE
mE A HEH ARAIZEReL 2 -
FE85 % (Solanum tuberosum) fy&BRHY E R
BIEY) > WEREEBEZEBYKEL — 6BF
FEEL 45 Mg > FFHELTFAZ) 130 Mg - H#2
EREEAREEESENY  —REHEREN
g s EEZ2EaHREN > HeHZEE
WERETRETEREMTE - MHEANSAE
EASUEAERERGEINEZED &
A A o ht i 2 2 1 T B A B PR Y B B E 200
mg kg FW A > e (bt S8 SR N B 5 85 %
Firi g AE R AR R A A RIS AERE B R DA

’

R BRENR AT ERNT - HEMEREA
B BZEEER - B - R I - TE

FZEBMKE  URABELZERRZISS

mus (BOHE S 4ne) 45145
=4 EbE

] P A e 1% AR P01 (glycoalkaloids) &5 H
AFERRHEYNEEYE » fIERE
Fht ~ T~ BBAIEHRES A - R E
HPSCIR LA solanine 45 - BH A R4 itz - H
FifE 28 80 T8 AT i il 77 8 & H1 2R (Ginzberg et
al. 2009) » R EAORHME DY T ZA0 6 K5 R [F
(A2 1) B0 22 8] 95% f a-solanine FlI
a-chaconine » E. 77 g-chaconine —f% 54y 60% H.
BEEE - A EEFE ST > a-solanine
REIEIE S LDy, /MY 20 & 75 mg kg i (1
fIf a-solanine #J LD50 % 590 mg kg™ 5¢LL |
a-chaconine f§ %73 &f 9 LD, £ 19.2-50 mg
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1. HEIE (Solanum sp.) AR L2 E 3R 77 (Barceloux 2009) °
Table 1. The main glycoalkaloids in common Solanum crop products (Barceloux 2009).

Plant Scientific name

Glycoalkaloids

Potato Solanum tuberosum

Tomato Solanum lycopersicum

Egg plant Solanum melongena

a-chaconine, a-solanine
a-tomatine, dehydrotomatine

solamargine, solasonine

kg (JECFA 1993) - fii i % F R 5K > 43
fige BME R RIS 190-285°C » [Nt B A 2R JE 1
(Ruprich ez al. 2009) -

o B 2 AH A/t SR AR A B S B
NIV E 22 Z2 B9 (The Joint FAO/WHO Ex-
perts Committee on Food Additives; JECFA)
HEITA ARG B E RS - R ARRT
REMEABEEBAN R  WARITEARBLEE
B2 HAREERET —KEHmENE
$ Z g & 8 1F 20-100 mg kg FW (fresh
weight) 7 [l - 17 It & = & B 0 A R b 5E R
(JECFA 1992) « [F % » JECFA & 5 3T & # %
{H327] 200 mg kg FW [y B BN Z 2 &
(safe for consumption) [ [R (JECFA 1993) -
N E B S R AT e E - BARTINZ
KE 200 mg kg FW 5T 5574 & i K fR & #
& (Health Canada 2014) » i 44 A GAP (good
agricultural practice) #i#i+ (CanadaGAP 2014) -
Ty 1L FLRE R BT o 02 1 S 82 1) i KPR S 4
(SLVES 1993) -

B EE i 2 8% 140 mg kg' FW
B €7 BN T vk o 838 220 mg kg FW S
1% DA YR (Sinden ef al. 1976) - A\ &
i i B PR 55 M A R m e T o B R YU E
FrEXE - 5 - IR ~ 0 &~ S -
BRI FER - B Rl — R hHiE
AR ARG B B e AR AR DL DR G R BE # IE
FER BT 5K (Smith ef al. 1996) = A f $f i iR
L ENERMES B2 hEETEN
W VAN E G -
2 2 bR o 3 % B HE 45 1-3 mg kg BW (body
weight) 5[ A B P HATRIE > 1-5 mg ke
BW B[ ¥ i gk & & 1 3% » 3-6 mg kg BW #]
REESE > R A E 1-3 mg kg BW Al K B
SR FETH & (critical effect dose) o A fS 17t fin

BRURN AR B R G 1T 52 > /N2 BE B A B2 BE i
&k (JECFA 1993; Smith et al. 1996, Ruprich et
al. 2009) - a-solanine f1 a-chaconine £ A #%
PIE L BEHA T4 55 92 21 h A 44 h (Mensinga
et al. 2005) - PR = & i g 15 5 o5 Bk T 5 B iR
B PR P EEG - /D EBIREY
(JECFA 1993) « [N » SRS H A AE &
A ERZEnme 220 RS 2 @5 H 5 -

huEE A S E IR

i B 7S R 2 SR BRAG E AR 0 BEE TR AR
RADCIME 0 - 2RFACHAR Z S - R T
B ZEM (tuber) HLENLSL - B8 ZEHEIR
SEEAIFAE - 0FE ~ THZF ~ % 76 - B -
B~ FEEAIEE 5 HoAp DUAEHDE s Ay El AL &
& BIA0EF AL - BREAZFRE (R 2) (Maga
1980; Cressey & Thomson 2007) - Y& [E 5]
HEEGR MR E S - TRRIZ R B GRIG iip t
¥R » EE EEGEM N ErELE
15/ Tribs RVAI SRR = B -3e7 b= 3 S RN G Ol
G RE A EIE R (Woolfe 1987; Smith er
al. 1996) -

i i 1 0y e — e A B A B M
% (stress metabolites or phytoalexin) » B
RAAEMAER » FILPias ~ HUE - Pie gy
% oI MY EEIYZ & ERIRIES
FENFEEWREHPHEAFORDET » g50iE
filis & w B I (JECFA 1993; Smith et al.
1996) - HEAAZBLMER Vi e 22 A &
IEFHREME - B B iAo e i e #S A B & A P
T 1 R 58 2B % (Woolfe 1987) « XA
FEFEMRE L& B2 RK - WL EEERE
fEFER A RnmEea2 BER ARSI
e 8 ] AYUR S 2 BB an i o {79 Rl LR
(Ginzberg et al. 2009)
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2. EESEMEMAERAL Z Hii 2 & (5 E Cressey & Thomson 2007) ©
Table 2. Glycoalkaloid contents of various parts of potato plant (adapted from Cressey & Thomson 2007).

Plant part Glycoalkaloid content (mg kg' FW)
Flowers 2150-5000
Leaves 230-1450
Stems 23-33
Berries 1801350
Roots 180-850
Bitter-tasting tuber 250-800
Normal tuber 10-150
Skin (2-3% of tuber) 300-640
Peel (10-12% of tuber) 150-1070
Flesh 12-100
Pith Not detectable
Sprouts 2000-9970

e B EEN

hig £ EALZBE (potato tuber) 72 £Z K7
Jig P ST 2 00 e P9 R A A O G Y 2 B L s
B MLl E B HtL A5 1%
FAEZK 1.5 mm [ - THZIMNERYEFER -
FERNE 2 2R - ZXMmEERE
AR 3-10 f& » PRI n el T 52 K00 7 o L i e
60-80% fEAERZ T » I AT F#E H1 Ml E2 2B (Woolfe
1987; Smith et al. 1996) -

ERERECHKESEEEER &8
SRRz LEE  BHEiiRaEtEams
R PER T - BIFERE AT E R s e 2 2
ARy 200 mg kg FW - ZEIHATHE &S
8% 2 5L FE (V5 i & B K% AE 100 mg kg FW
DR » ol 75 B 85 0 B an A Y R i i 2
i 100 mg kg FW (Knuthsen et al. 2009) -
0 B R A0 Ry IR i i ol e S Mk S M
SUEARE i B2 fnfE - s - ZRE - AR K
HRPE BRI ETNL e T ERERER
60-70 mg kg FW (Woolfe 1987; Smith et al.
1996) -

BiREmmES g ERF

F5 #% BNt 2 EAEPRUCAT ~ BRUCEF KPR
®IGZEEANTRE > BifamiE - EVE - |
RIEREE « A RORME ~ PRUCET T BLUR S - #2(F
NEFTIERARE ~ FrREUR [ E RO - BHRE
AL REIREEE X TE (Maga 1980; Nema et al.

2008) - Hr - il -~ LR KEBEEECE
BEhnm s g s RNREER T - ASCHER®
B AR T -
SRy =

FRGEMEEEZRZR —KEHLE
£ 20-100 mg kg FW » /=71 & e B FI P AE
U e E S HIZE © it & soERE
HYZE E R - [ o 2 0 ) 0 S Y S JE RS
F& > B0 AR 5 RS2 5 HE R8T A BEht i
HY AR o[BI B HEOR SR 5 5 0 R i I e i
ARG » 1A g A4 A ¥RV (Woolfe 1987
Griffiths et al. 1994, 1997; Dale et al. 1998) -
N AR RS - it B e A i g s — i A
& (Bejarano er al. 2000) - (Kt » FEKE
B B 5E R U7 A R i e A
ARFAE

HREBERARNAG SRS BEERE
KIMHRE o RIS 82 Z a0l & 28
5 R ARECAE 82 Z B AUHE T 58 -
HR g £ 2 R IR R Y - KN B8 E A A
HE L fIrE &M AR & & (Grunenfelder
et al. 2006; Machado et al. 2007) - 1F & F3 I
TR+ /INKL B 8% 2 5 BRI/ N A B EZ 5t B3R
M EENOEREN SIS EE -

Nz A73
it

AemAE HE ~ frikis E R ER > BiY
EEBAROCM IS 2t el
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] AT 58 15 39 & 2 B ht i 2 & (Woolfe 1987) -
HEZERAE R > OG> LB ST
Jt o gH HEE (sunburn) BRI EELE - [FIE 7
R o B0 S Rk (Pavlista 2001) o M F &
R PR ST g 2 ] Ry I T ER AV B A
(Percival & Dixon 1996; Karim et al. 1997) -
— R FE PR = R R TS AU R RS > DA
/D E SRR EE AT SR H R LR (Pavek &
Thornton 2009) -

KRR A B A AR > HHpLIAL
Ot (650 nm) FIEEE (430 nm) K& B » 1M
PA&ESE (510 nm) FIz4koE (560 nm) fAK » I
it g A Y R & A B B 4k G O R AR AT
(Morris 1985) o RyZ= (9 5 £2 28 i i b8 2 % IR EF
3G R i (A 28Tt {5 b T BRI A A
BEAFEMAZE » fIATH G (8L fluo-
rescent light) B #y e e MRl 5T AR 5 [ 350t i
BEIN o AR B EH2RET - 5K — R E AV H
JERELAZK NG (mercury light) IRBAEER - 0] A
AR E R/ D AR = (Percival 1999) -
FIBEE

FERRERE G nms g > flaes
1~ FRERENUAETE REELE  KER
&N [ 52 (Woolfe 1987) - & AL I & 1
HIES e tag = & (Mondy & Munshi 1990;
Tajner-Czopek et al. 2008) » ¥7 5 i 5% & #
& 38 B¢ B 70 A i fig 3 /1 (Bejarano et al.
2000) - 75 f& R 5% (5 i fig e 0 (Hajslova et al.
2005; Wszekaki et al. 2005) » #E 5 #iRET|
HHRPRBANNRATIEYEES: - BiEmmigRH
B0 (Friedman 2006) © 55 i 6 1Y + 58 142 E
g2 et - B+ (loamy soil) fEE 5§ FE
iR & B LT (loamy sand) FEE &
(Haase 2010) - FEHIHRUL & [ IS iR B » 12
FESZ BT K - WA RZE N &0
VO EAE AT (Peksa et al. 2002) -

EZEBAVRE RS BT A~ N E
HMZEREE - BE )T (8-10 cm) H LT
ERZEMARE - FE R NI RS + RN
HiganyEm - EmRREERTHEER
(marketable yield) » ##%FAH Il 7T GE S NI =

rere

]

64 % H52 1

L BEERT LR ENEERESE - KT
I ARG IE R G A [F] - — RS AR
FH RS Ry 15-20 cm FY 28 2648 - DU H R
SIGEIHNY A K & (Bohl & Love 2005; Pavek
& Thornton 2009)

EENIEE

PRUCHF R IR (R 82 ~ BRIFEEEA
EEATERIEM S ERIES - g5
GREAMER  ZERZENERE RS
Bt - BEFTE e SERE - FA
[EifE =2 K (Dale e al. 1998) » I T2 5%
YR SR RIE - & RS0 R 4% 18 5
= NBEHIEZ )R & RE @R ZR A A (Nema et al.
2008) °

BT

— i 8 ERR IR et 10-15C B4y
10-14 d ZE{T R G EH (curing) » [ & K I HF
g HRF P~ FH AR R o R 777 J7 A [ R R J T e
(holding) » R G ZTHEORE « fEE 3-4C
HFEHZE4-10C - I THZE 6-10CLL E (Fla
ZHRAZ 7-9CUL L ~ R/ HE 10-13CHL L) »
i B A% L f 1 % (Pinhero et al. 2009; Bohl
& Johnson 2010; Voss 2014) -

5 8 R Bl B B R g 2E AR 0 TSR
RN — o AWFFTEEIR 4°Ce 10°CREHI I 88 2F
111 A6 i A {EDR FE 52 BN L T 2 (Haase
2010) = 280 - H AT ZE AES 5 82 Z R e
BORT (0-5C) > BEZAT DUE R BB mE -
EPRMER 55 (stress) AR R AL K
K2 At L R 7CA 10C & = B A
T bk (Griffiths et al. 1998) - 8 IriE (237C)
o hilig B B EOR AT S = (Rosenfeld er
al. 1995) -

BB EOR S B ER AN TR E
RS Z Y 2-3C I R (R - Ry R FE 7
1-2CHESEF E A& > 3-4CHI AR (low
temperature sweetening) & il T. % E R B &Y
MR > Y 4-5CoL EBIRTBAa %8 2F » M(EE T
F e 1-2 wk {75 AT {55 B £ 8 4 2 688 4 AT ACT i 384
I (Voss 2014) o [ & — f% i E0R /S 8-10C
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I+ 75 DRI SRR - DL 6 %8 2 M g b 7+
(Haase 2010) -

RRIBEEN T

RZ Sl T EEPEZE R - Hitb& A
Hl 7 AT DL 2 B A 4y B A i o A Ay S A Y
FEWHI RS E1E 100 mg kg' FW DU » &%
FZ A LRV 60-95% Ejifi » B Ry 82 E
o A A i T 5 %2 800 mg kg FW o Fiifig K &
SaEM2AZR  FTlEE EEERSE
Ay o K% B2 A BER BR 30-50% (Woolfe
1987)

H A i iy /KR S M ER E R I - B T A1
FZAh » —REIILIT7E (2~ %~ WO
HYE ~ 2R~ MK HESRENRE 2%
KW (Bushway & Ponnampalam 1981) - &
IECEE (B0 SR HYE) 2 170 CE L 1
i i B 46 5 AR T 2 & RUER » 51130 210°COfKE 10
min A] J& /D47 40% (Takagi ef al. 1990) - {H By
T R TR v RO E AR BUR YE N I BE
(acrylamide) » —MOHNERERIE 175CZh »
PRI L HTE S 82 B B m Y it lig 2 21 FE HI LU R
(Haase 2010)

B4 GAP

(good agricultural practice)

PRIK S EFNERIERIES 0

H RIS A A4 B A E 1 82 Bl s~ 5
RIREAEAE B 200 mg kg FW > [RIILfnE Kk
R GAP h B/l & & 0 Frhlst i ERE
B — e pE 7 (CanadaGAP 2014) : (1) f&
BT ¢ WY E Bl T T A A i
T BB A ST (38 H AT R R FE AF 200 mg kg
FW LLR o (2) RIE4A R HERBIEBEEE
W tIEREE EHENE TERERES - Q)
SRS C NEamAE R ECEEEE > BRT /%
BEREHERR » S4BT H S BEEK -
(4) BL4% : MECRBEEESAEHHERT » DI
R DIEIE - SLER ARG EEEIE R o (5) Bk -
WATREITF AT IR - (0) BESRETE - A ES
Pty - R EREREN LR T —KF
i > ENAIE sk P R -
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INfrI PRI SR P E 22 E
MEESECER
R 8e E e & B2 i ~ R~ ARFER

WHFREZZE  NILERE SRR - $RUL

MREEHE - BRTE - Madir 7ol g

- B ER 2B E S i - DO N80

fnlm s SN0 WiRE L e - EREE R

$EEEIAYNT (Woolfe 1987; Rosenfeld et al.

1995; Cantwell 1996; Pavlista 2001; Nema et

al. 2008; CanadaGAP 2014) :

mo R 0 R R 5 O B m 0 g & B AE 100
mg kg' FW DLUF o i & 58 % 6 48 i
WRREmE > BREERREE D
15 cm 7 o

REEH  EEEE T RAZREERBREY
BEE T - B2 s s -

PRI« BRI 5 B R A SR AR
Po T ERU 5 BRURL IR R 2R 22 f2 b DU D
JEHR S RR A L B G RIEE  fRE
H B &k Z R -

PRIR ¢« B SR R RN - R R E
SREBLE BT - REUEEE - WA
RO BT IReEFE M o IR I TR I
Ji& 0 O JE 7-10C (45-50°F) - &t e i
BB AT B AEME - WEFOLET -
PAB BB AR AR B B LS - SRR EHY
BASME - WHALIERBEBSELERET
Dk /D IR R o P S ] i B B DO
IF o BT R IRV AT 0 DL R B Ak
BRI EE - BENZTER LIEER
JE S AR - W B B B RIFHE R
j‘ll/: o

B o 8 okl fir BT (o 0K I ik T O 2%
B AR E T - BERERRE
FEPREVEERIAE - EZIR 26 - FIE - &
PR AR AR - M B
I VIR & FEER A A > BB ERUE A
MR & - ~EAERNANERBAEK
GO TR S E -
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B ER e B HME ~ i - B3R
O] BE 52 26 18 IR T 52 BT B
tEReEaEENmns P E > A
ISR & (farm to table) Y& » &
FEEE A AR RO 2 = A > EEAVERIX
IR EH > Rl R eI fEE  XEN
BMEHEMZ 2 ERAE W UA R E R
THIEREnBEENEHEY2RE -
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Glycoalkaloids in Potatoes: Impact Factors and
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Abstract

Wu, T. Y., C. L. Huang, and S. J. Tsai. 2015. Glycoalkaloids in potatoes: Impact factors and
appropriate managements. J. Taiwan Agric. Res. 64(2):81-88.

This paper is to review the glycoalkaloids in potatoes and their impact factors, as well as appro-
priate managements for safe consumption of potato. Glycoalkaloids are toxic metabolites naturally oc-
curred in Solanaceas plants, such as potato, and are harmful to human. The internationally recognized
safety limit of total glycoalkaloids in potato tuber is 200 mg kg FW, while it is suggested no more
than 100 mg kg FW for breeding new potato varieties. Glycoalkaloids are found in almost all parts
of cultivated potato plant except the pith of tubers, and their concentrations are much greater in the
areas of high metabolic activity, such as sprouts, flowers, and eyes. The level of total glycoalkaloids in
potato tuber is highly hereditable, and can be easily accelerated by exposure to light, stress and dam-
age. Breeding of low-glycoalkaloid varieties is considered the best way to reduce the glycoalkaloid
content of potato tuber. Glycoalkaloid levels in potato tubers can also be affected by many factors,
such as maturity, cultivation, fertilization, and storage temperatures and conditions, while they are
little affected by cooking due to their heat stability. Therefore, appropriate practice and management
should be adopted no matter during pre- and post-harvest, in storage, on the store shelf, or in home
storage and preparation. Proper handling of potatoes can prevent accumulation of glycoalkaloids in
tubers, control the level under the safety limit, and consequently avoid the risk to public health.

Key words: Potato, Glycoalkaloids, Light, Stress, Good agricultural practice.
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