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Structural Characteristics and Biosynthesis, Toxicity, and Effects of
Processing on Content of Potato Glycoalkaloids
ZENG Fankui*

( Research and Development Center for Eco-material and Eco-Chemistry, Lanzhou Institute of Chemical Physics,

Chinese Academy of Sciences, Lanzhou, Gansu 730000, China )

Abstract: Potatoes are members of the notorious nightshade (Solanaceae) family, well known for their content of
natural poisons in the form of glycoalkaloids. Nonetheless, potatoes serve as a major, inexpensive low-fat food source of
energy, high-quality protein, fiber, vitamins, and minerals. Potato contain primarily the glycoalkaloids a-solanine and o-
chaconine, although smaller levels of the hydrolysis products, the -, y-, and aglycone forms, can also be present. The
biosynthesis of glycoalkaloids can be divided into three segments, with the first segment involving the formation and
condensation of C5 units, and the main biosynthesis of tuber glycoalkaloids occurs in the phelloderm cell layers. The
toxicity of glycoalkaloids at appropriately high levels may be due to such adverse effects as anticholinesterase activity
on the central nervous system, induction of liver damage, and disruption of cell membranes adversely affecting the
digestive system and general body metabolism. These considerations have led to the establishment of informal
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guidelines limiting the total glycoalkaloid concentration of new potato cultivars to 200 mg/kg of fresh weight. Potato

glycoalkaloids can withstand high temperatures, but the amount of glycoalkaloids in marketable potato processed

products is much lower than that in fresh potato tubers because potatoes are peeled and most of the glycoalkaloids are

removed during processing. The potato protein concentrates recovered from the potato fruit juice by acid and heat

coagulation contains approximately 2 000 mg/kg glycoalkaloids, which needs hydrolysis and detoxification before it can

be used as animal feed. In this review, the structural characteristics, biosynthesis, toxicity, and processing effects on

content of potato glycoalkaloids were discussed.

Key Words: potato; glycoalkaloids; a-chaconine; a-solanine
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Figure 1 Structures of the aglycones and glycoalkaloids found in Solanum
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Figure 2 Periderm of a mature potato tuber
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Figure 3 Biosynthetic pathway for potato glycoalkaloids

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.

http://www.cnki.net



THES SR AE I ZE R RAAE . AR B RO TR L e ) S —— 5 FL - 159+

L% SRR AR YR A& T A Y ORI
ANTES AR DL AT R . WL R A Ak LR
S I ) SCBEAD BRAL R R 3R -3 - AL I
P %6 73 A B A0 R RO R, % R R 3- 5
-3 F L kSl A L I (3—hydroxy—3-—
methyl—glutaryl-CoA reductase, HMGR) #4748 4k
SELY . Choi Z"WFT A5 REH], [A L HMGR1
2R 35 I AU AR W AR 2R B AR AR OG
Krits %" WFFE £ W], 485 HMGR1 #1881 i it 3k
(hmgl Flpss1) () 15 % sk KV 5 oW A= Wi
TG, X R EIBETY AR W A G R A
WL PR AR &P TR, I AR A T
GG 2P IR . Sawai S8 I I S BN A i T
2 (Sterol side chain reductase 2, SSR2) ¥ ¥4 Fif i,
(L8782 N B S S N TR ot A o7 )

g
2 R

2.1 HHEERKREINE

L% MR A2 W 1) B P R A R
W RGP RS, HARRN AT 12
e, VR — o R, B AR 2T
EAE— RGN P EERER, 45 B &AL R
RAL. 4158 . S MEL R REAET, M
FROBE AR W R AT 140 me/kg BEER AT, BRIEAR
T, 20 ThES B B T AR I S s R
B AR DA A & kI 200 me/kg BEFRRT, st
TAREXSE w2 g HIERE ., AR DR 5
BE AR W) 1 HAA AR R i U, (B 2R
ST, PO H P BN 1~5 mg/kg
RE, Y455k %] 3~6 me/kg RF A}, T HESEL
', HAET, B 2 000 26056 DA ST ARy
ELEEY h R BB NRE, sIEFE
MR R E 2 FES b, ST R
AR Y087 |k g ol — AR R, AR
T, FH T S S A Y g i DR AR A 3
1 B BRI A AL, P, XA
TR AR XMERE I T XIE T 25 . ED S S 2 W el
a2 B A . R RGO B gk

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.

HEER R, HH TR [0 A P
) FRAR P B HOR B PR IR B = TR,
AN UCKE 88 EOWE T A P e i) 2 4 A R
AR E 60~70 mg/kg fif T,

B b H AT OC T B8 S 2R o A= Vw1
AN EEE R, TR SR E A
W R AR PR Y A N BE R I 200 me/kg™ s B
S X —(EL A AR 4 2 A R D R Y R A 7 e — e
I RIS, AR T Wz AT A ik ) Eh e 2
PeLLE X B fsgmm, & ILE S8 rPoT A= Yo
FIFREIT A 200 me/kg, JULRRABEHZAZ 19 44 =R
e B AR A AL A 100 mg/kgo
22 HHME

B 1 VR B A ek S X R
RO AT AR SRR E LN . 18
5. MKnk o HTE L BRI . Bk, B4
ek P8y A 3R FH = S A 00 B AR 41 <) L ek g il
AITE P o BT H8 AKE AT 2 0B 9 Pl 5 o & A= A2 Ak
M- HEEA, AT EUGERN 1~5 mg/kg &
o, XRYMY T LW TMER, fl&sEs~
6 mg/kg AR E T GRS Em™,

R R B LA R, X 2 AR AR
R e VAN B iR =0 i B B 71 B N R E 18 <)
BEPESAR™ W A ) B R B T Tl A0 < 9 P )
B R TR BT B SE A E SRR F 3R, — i
HKd, AH UK BE AL T B R RE 55 b BE HL R
Friedman™' 8 @04 4% 25 b 8 1B /NG 3 it
B AR B RS A, X e LA IR A B P
P o XA H ARV AT 38 3 5 B PR A 1k el i i
O] 4 T TP ARt R/ 1R o B AR v e 73 R ) s PR B ke
56 Mo

I B SRR AT AR Wy mdeE PEHLERAL S 2 Fh g A
[FIRVER = (1) AR mai R it B0 f2 2 T JIF sk
P T A R 9 o 2 Tk FEL A R Tl 1R 900 K e ok 284
i R L WEBGECH IR A 212, TRt pp 3 i it
P i b E AR R OB A A e ] 2 T IR B R
Mg TE MU R, SR OB R, s
s . BURAL . TS AR Y A
AR (MY A i EL A 22 i T Bt P FBE %) A= A

http://www.cnki.net



<160 «

P TR, H36 %, Hi24, 2022

AR SEABETT A LS, RS A 2
AR (C R apTEI S B 1EAE RAANE 1 = (1 RV N 18
TESCAE R, R i8OS 22 il 2 SURI S 2R e R A
PSSR . 5 80 5l 5800 ) A [) 22 58 0 2 1A
BCERAN, i TR A Wi AR R 1) i
ZEMERLAT RS, ML X — S AEE . 22l
BREIE, o~ AR AR BT R BL-F- HE il A A
Pt 3~10 40, I H 2 BoBEF AR Mo 0 2 L8 21
B AT AR AR A, B AR W S AR
WRIESR™ . (EREERE, D ET AR AE
i 52 il KSR AR L 52 22 HL 28 i i i 0 A R AT
REATHRE PRAF LA M B A M A s

B A= My P T BB X FR A 2 R 2
HRT A B Pt )95 73 B T AN | R A R
0 WIRAR ARSI A R G LAY B AT RA
W AR o ARGRIEE, B AR a2
RIS 2 5 2 ALKt | TSR =R
W, 2 Rt PRGBS . B
LRI S A R . B2 4RkiE T LY
TR R A= i B B R

R A T R A T 3% S T A W B 4
AP, 35S DR AT B8 e AE 7 it 4 it ]
RE 20T BRI 24 1OV S AR B2 IR, 3o S8 R e 24
(1473 igp A A P < T FEL P A0 T T AL i i oA
SEIMC T % S A W 0 4 i E A
PRAMA I v 2 B MEVE SR IO TR, R AR
B i A 22 A2 BN E , % S A 0l ) 3
o M A 98 3 P T N S B BRE 1 2 T i R R
Ty SR H O AR B 2 1 T RE A2 21 HA [
R, W fERERL . MR, sk
B AR W06 T REAN 2 AR A M e, R TT, A2 45
(11 BE T RE K LR 2R -G A0O0E, SRS A0 i B 22 32 4
W, OB AE Y i R I, X — AT DL
BARTRAEAR (8 I 18 Al s ai Ak (b ) o {8
FRERERR, EHEPEH Yo b B T
TERY AR, X B TR AL R G A R AR
W5 MR AR T 255, DR A v
Erit ZAIFREE A A B R A AT RERY

o= TR A I BOK i 0 B — R . B

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.

RO BB Bo Ay~ ARy
R SRR R BRI R o= B/N AT DA R
B A F B IR b FIKE o FRUME AR ARG T 4y
fite, YIREREARHEENE" S J34h, TEMR i sh iy
Al — 2 15 53 FE 7 2 A AT B S M B AR ) el ) 5
PEo PEdRIE, MR . AR -o-mERER A R T
IR IEE Yy — 4% 4 R (Nicotinamide adenine dinucleotide
phosphate, NADP) fg % BH 1E 7 BE MG o= R Al
BREEVE R KA . MR R IUAE T 2 B 2 A fd T A
LRI TE R 259, A7 OB FRSE R P 48 2R G
JERIL. LG LR SRR R
Z A —ERR R .

fi] EAESE IR IE T B B A YA )
Xof /N B K B 5 D RE R S, X 4% 114 e Al
ZEHEATHR I, R AR O o= A HEF o Al Bk
MR & Y3t/ BRI AT HE Bl o X 25 1R,
LR MR A Wy oS/ B — E I REVEVE T, B
G /N BUARE G, ATl B2 1Y 5 28 S0
AR f ) B S e R BRI, TgA L IgM E iR
T, FIEIAE 300 me/kg RTERT, IhAS BT A
Pymdont /N B AT BOE/E
2.3 HEEEURE Y ThEE

JAE R R R A e A R, (WA
HAT B — 17, 40 A it vP g R [ s )y
B0 JE VD 17 TG A g J 2% R0 6T i A 79 Ak 2% T B A
RS T8k, BEH A PR B I6 B 5 WA
TERIB A, o] TR 3 JL s o

3 WmIXMLAZREFLENHEEEWDH

31 MIFRPEETEEYRESE

oMb o T A S gt R A R ) % e
F PR, WNERIOTLUE S, wlkon T 5482
s HOBET A B B SRR X T f S B 2R rh
& AR 2, IR U R AR 0 T R H 4%
BT T LA, AR 2T A B D)
Ab, FAR N TR B S B OB SR R, 4
B SR FHRE 26 0 Bk 5 e T R S A DR
HFE R kG >1%09 D88 B SPON AT
AR B AR XU, SRRk AR T

http://www.cnki.net



THERSEETTAE M ST RAAE . A a i S RO T B R

8 MLz 161

®1 BUEMISREFSAPETEVHSE
Table 1 Glycoalkaloid content of marketable potato products

Feal OB AR

a—FAmE(A) (nglg)

a— MR (B) (pe/g) R (A +B)(pgle) HBI(AB) (nglg)

Sample (dehydrated powder) a—chaconine (A) a—solanine (B) Total (A + B) Ratio (A/B)
FaUKEE4S, I French fries, I 0.4 0.4 0.8 1.00
ERME L, T French fries, TT° 42 4.2 8.4 1.00
AR Potato wedges® 239 20.1 44.0 1.18
B, 1 Potato chips, 1 13.0 10.5 23.5 1.23
24, 1 Potato chips, Il 31.6 17.6 492 1.79
#h, I Potato chips, I 58.8 50.2 109.0 1.17
AN T Potato skin, [ 38.9 17.4 56.3 223
AR 11 Potato skin, 11 44.0 23.6 67.6 1.86
Y T Potato skin, 1 116.1 723 188.4 1.60
R TV Potato skin, IV 119.5 83.5 203.0 1.43
WHIPEE, 1 Potato pancake powder, 1 20.5 24.1 44.6 0.82
HEUHHKS, 11 Potato pancake powder, Il 24.8 19.4 442 1.27

TE: CABUKE TRy, AR N EUA R G .

Note: * Values are for dehydrated powders, and others are for original products.
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