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Effects of Maca, Polygonatum sibiricum and Platycodon grandiflorum on
Glucose and Lipid Metabolism
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Abstract: This study was to investigate whether the combination of aqueous extracts from maca
(Lepidium meyenit Walp), Polygonatum sibiricum and Platycodon grandiflorum could effectively
regulate glucose and lipid metabolism at cellular level. Ultrasonic-assisted water extraction was
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adopted to obtain their aqueous extracts. The HJJG aqueous extract was achieved by mixing the
extracts form Polygonatum sibiricum (HJ) and Platycodon grandiflorum (JG) at a mass ratio of 1:1. A
glucose-lipid metabolic disorder model was established by inducing human hepatocellular carcinoma
cell line (HepG2) with free fatty acid, fructose and glucose. Metformin was used as the positive
control group to evaluate effects of aqueous extract of maca,HJJG or maca-JHHG mixture on the
model cells at different concentration (0.25,0.5, 1 mg/mL). The glucose absorption,intracellular
glycogen, triglyceride (TG),total cholesterol (TC) and reactive oxygen radicals (ROS) levels in the
model cells were measured. The results showed that glucose and lipid metabolism in model HepG2
cells could be significantly regulated by combing maca and HJJG aqueous extracts. They
coordinately promoted the sugar absorption and intracellular glycogen synthesis. They also reduced
the levels of TC and intracellular ROS in cells (P < 0.05),especially. The mixture of maca (1 mg/mL)
and HJJG (1 mg/mL) at a volume ratio of 1:1 exhibited the best effect.

Keywords: maca, Polygonatum sibiricum, Platycodon grandiflorum, glucose and lipid metabolism,
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Fig. 2 Effects of maca and HJJG on supernatant glucose and intracellular glycogen with glucose-lipid metabolism disorder

24 BmMESERMEEXERENRSEZILAME
M TG.TC #1 EiE#& TG KI# N

P 3 (a) AT, IREAL B 24 h I, S5 4 R 2 A
I, fé&%ﬂ%ﬂiﬁ'ﬁﬂ%—%ﬁzmn%%ﬂ%ﬂﬁﬁﬁﬂﬁ#nn
A PR, HE N TG /K JC 35 P 22 5 (P>0.05) o
P &L 3 (b)) R 35 i B £ P B 7 v e O vk
HIHE 2 HE i LV TR TG A i (P<0.05) , ik -
il A5 TR A ) 7 o o R R N RE S W R DR
TG AR & 5 (P<0.05) o 1 2 e 45 R s, 3 0 8%
K — 5 B 1R A ) 78 ARG o R P A2 T e X 40 i b 3 TR
TG A& 5 T W 3 5 ), A b | ey JoT i vk B A I
Yy mr i 2 R A W TG AR & (P<0.05) .
MLAh TG & H T 0 B PR 2 1 40 B s i s 34
RHET TG 1A B KM TG i HEH 2 B & 3(c)

AL M, O v R L A T v O v B EORG -
A TR A 0 LA B i T e R i A L R R R
éi‘afﬁ RS AR G W ¥ Re 0% D 25 B AR 40 I 9 TC AH XF

1 (P<0.05) , He e iy o a2 v 55 35 i 0 75 o o R
Effﬁ FEFEVR A W) 2 T ROR S b AL TC &
BT 29 1%, Honl G2 i 4l TC A & R ek 4 1F
TC B3, SCERFEAR TC KSF1 L8 b n] %, 3
HHRE - A5 R & W 2 B4 38 MH+HJM MM +
HJH MH+HJH 41 & 8f, o] & 3548 & M Ah TG K-,
JEBEMHIMLN TC &, TC 251 i g 5% 10—
AT EE bR, UL, B0 A RS — A R A ) R o
15 MH+HJM MM+HJH MH+HJH 41 & B, n g 2%
AT A R R A, I o 5 ORI A
R0 1 me/mL $EAT B BT 8 5 A Y

BERE JOURNAL OF FOOD SCIENCE AND BIOTECHNOLOGY Vol. 39 Issue 12 2020



FRE,F B B A Ko Ao S AR AR AR AR EHAE R 09 A 5

3
i
o
o

125 +

uﬂm
@ 100

411 Py TGAH X 2

(=]

Model MET

ML+ MM+ MM+
HIL HIM  HIH

[ maca
B HIG
I Combination

MM+ MH+ MH+ MH+

HJL HIM HJH HJL HIM HJH
()M I TGS 5 5
E maca
HIIG
[ | Combmatlon

SR Y%
o
[V S B e R NS )
S W o W

41 a4 TGAR XS
G

0 Model MET

HIL  HIM  HIH

ML+ MM+ MM+

MM+ MH+ MH+ MH+

HIL HIM HIJH HIL HIM HJH
(b) AN TGAHNS 5 ik
[_Jmaca
B HIIG

411 i PN TCARS 75 /%
Wi
(=)

0 .
Model MET ML+ ML+ ML+
HJL HIM HJH

8 Combination

*

*

MM+ MM+ MM+ MH+
HJL HJM HJH HIL

MH+ MH+
HIM  HIJH

C)MBHNTCHIX

MET 7 — H XK (Jii

TR TE R 10 pg/ml) ,maca M IS, HIJG R #E RS - F@(EA% Combination A7 ¥ W1 12 G — K5 TR 5

END)

Ll A9 52 Be 95 %, ML MM A1 MH 43 531 A8 28 2 041K (0.25 mg/mL) | H (0.5 mg/mL) #1&5 (1 me/mL) T &2 ¥ B, HIL HJM 1 HJH 43 51
AR RG4S FR A K (0.25 mg/mL) . H (0.5 mg/mL) F1 i (1 me/mL) i i ¥ B 5 5 882 A L, *P<0.05,

B3 HmMMERE-EERE

M HERS B X ELMAE AN TG, TC FAME £iB R TG HIF T

Fig. 3 Effects of maca and HJJG on intracellular TG, TC and supernatant TG with glucolipid-lipid metabolism disorders
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Fig. 4 Effects of maca and HJJG on intracellular ROS levels with glucose and lipid metabolism disorders
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