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WE: BN KA EE-EFIN (GC-MS) ik 547 B AT HE A A F x4, FEIIRG AT A8 K i 0 4 R EAE
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GC-MS Analysis of Mentha haplocalyx Oil and Its Anti-aging Effects
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Abstract: Objective To analyze the components of Mentha haplocalyx oil by GC—MS, and the effects of anti—aging
of Mentha haplocalyx oil was observed in aged mice. Methods The Mentha haplocalyx oil was extracted by steam
distillation, the components of Mentha haplocalyx oil were analyzed by GC—MS. Eighteen months old Kunming mice
were randomly divided into model group, Vitamin E group (200 mg-kg™'), Mentha haplocalyx oil high, medium,
and low groups (0.004, 0.002, 0.001 mL-kg'), 10 in each group; additionally, 10 healthy adult mice were used
as control group. Mice were intragastric administrated with correspondent drugs once a day for 4 weeks. The carbon
clearance index and phagocytosis index were measured by ultraviolet visible spectrophotometry; thymus index and
spleen index were measured by weighing method; IgG and IgM levels in serum were measured by ELISA; activities
of superoxide dismutase (SOD) , glutathione peroxidase (GSH-Px) , and contents of malondialdehyde (MDA) in
serum and liver were also measured by ultraviolet visible spectrophotometry. Results The results of GC-MS showed

that the Mentha haplocalyx oil contained 32 components, among them 18 compounds were identified and accounted
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for 91.80% of Mentha haplocalyx oil. Menthol (33.25% ) , Dihydrocarvone (25.6% ) , D-carvone (15.47% ) and
Dihydroisopropanol (6.17% ) accounted for 80.05% of Mentha haplocalyx oil. Compared with normal group, the
carbon clearance index, phagocytosis index, spleen index and thymus index, the contents of IgG and IgM in
serum, the activities of SOD and GSH-Px in serum and liver significantly decreased (P <0.01), the contents of
MDA in serum and liver significantly improved in the model group (P <0.01). Compared with model group, the
carbon clearance index, phagocytosis index, spleen index, thymus index, IgG and IgM in serum increased
significantly in all dose groups of Mentha haplocalyx oil (P <0.05, P<0.01); the activities of SOD in serum and
liver increased significantly in all dose groups of Mentha haplocalyx oil (P <0.01), the activities of GSH-Px in
serum and liver increased significantly in the high and medium dose groups of Mentha haplocalyx oil(P <0.05, P<
0.01), the contents of MDA in serum and liver reduced significantly in all dose groups of Mentha haplocalyx oil (P <
0.05, P<0.01). Conclusion The Mentha haplocalyx oil contained Menthol, Dihydrocarvone, D- carvone and
Dihydroisopropanol, which had the effects of anti-aging; and its mechanism may be associated with enhancing the
immune function, increasing the antioxidant activities in aged mice.

Keywords: Mentha haplocalyx oil; GC—MS; chemical components; aged mice; anti-aging; immune function;
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Figure 1 Total ion current (TIC) GC—MS chromatograms of
Mentha haplocalyx oil
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#1 EEELHM GC-MS S &R
Table 1 Component analysis in Mentha haplocalyx oil
75 e ERs ViV DU S DO NE D e v

1 ik CioH 50 154 0.68
2 T CioHx0 156 33.25
3 AT CiH,60 152 25.16
4 ZEST YRR CioH,s0 154 6.17
5 CEFAE CiHiO 154 2.62
6 HH A CioHi0 152 0.17
7 A TR i CiH.10 150 15.47
8 4- AT CioH0, 166 1.12
9 Bk 55 CisHas 204 1.40
10 1-afE CisHa 204 2.17
11 HARBUAT CisHa 204 0.19
12 FHHE CosHae 204 0.19
13 5RO CisHa 204 0.81
14 i CisHa 204 0.60
15 o-PESE CisHa 204 0.84
16 y-EERE CisHa 204 0.17
17 9, 10-ERKHE  CisHa 202 0.23
18 T—RHbitr CisHx0 222 0.56

Hit - - 91.80

R 2 HEER X E/NR KL E TS 80 B S 5
B (x +5, n=10)
Table 2 Effect of Mentha haplocalyx oil on carbon clearance

index and phagocytic index in aged mice(x +s, n=10)

415 FhE/(mLekg™)  BREAREU(K)/(x10°)  FIEFRE (o)
IEH IR - 4.12 £ 0.41 7.02 +0.38
HEZEA 200 mg-kg™ 3.93 +0.51% 6.79 + 0.41*
A - 263038 516035
AT R ) B 0.004 3.86 + 0.55" 6.75 = 0.37"
WA TR A 0.002 3.61 +0.81% 6.60 = 0.56"
WA R AT A 0.001 3.39 £ 0.70° 6.43 = 0.46"
T HIEROIRALILE:, TP<0.01; S ILE, 'P<0.05, "P<
0.01

WEe g, ZR¥AZITEE L (P<0.05, P<0.01),
GEARFW], AT HE R AR SR iR AR/ N R 1 AR R
PEGETIfE

2.2.2 XA/ NS BRI 45 R ILER 3,
S IEE X IR ek, AR AL /)N A 9L+ H5OR i i
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RUZH oA, MM PE ke . L R R e R
F AR/ N LS BRI I i e B, 2= S gt
FREX(P<0.01), Z5REY], MMM Z
AE/NER P RAE R AR AR, B BRI G D) fig
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R 3 TR A& i X E 4 /0N BRI AR 45 B B AE 45 B HY R 0
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Table 3 Effect of Mentha haplocalyx oil on thymus index and

spleen index in aged mice(x s, n=10)

4151 FE/(mLokg!) MEEEEY (mg- ™) HIRRAEEU (mg- )
WA R4 - 6.44 + 1.03 246 + 0.09
BEREA 200 mg-kg'! 6.31 +0.37* 239 +0.11*
R - 404043 168 +0.13"
et cEdoali =g el 0.004 6.23 + 0.93* 238 + 0.16"
et e al il e 0.002 6.41 = 1.07" 233 £0.21"
AT AR i 2 0.001 5.96 + 0.94" 2.16  0.13*
Vi SIEEAIBA IR, TP<0.01; SREEH L, *P<0.01

223 XA/ 1G. IgM K52 45

W 4, SIEH X R4 i, BOWA/NRAY I 1eG
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0.01), SEAIZ LR, WEfarde i . b GG
PR RE T A NI 166, 1gM K-, 5
WA FE X (P<0.01), Z5RFW, L
FUA R A N AR TR e DI RE R VEH o

F 4 EETER M EENRDE I9G 1 IgM K F #9520
(x x5, n=10)
Table 4 Effect of Mentha haplocalyx oil on IgG and IgM levels

in serum of aged mice(x s, n=10)

51 FE/(mLekg")  TgG/(mg-L™") TeM/(mg-1.")
TEH XA - 468.44 + 3277 28431 +33.25
FEREA 200 mg-kg' 45232 £ 22.19% 27936 + 28.47*
TR - 26342 £27.93 17615 + 3345
AT I e ) 0.004 47642 + 32.11%  275.26 + 36.38"
VAT R PR A 0.002 471.28 +39.63*  269.75 + 34.72*
ErCEC Al i el 0.001 37428 + 42.14"  269.18 + 30.17*
E: SIERSTRAIILE:, TP<0.01; SEEYHE, “P<0.01

2.2.4 XF /NN SOD . GSH-Px 161 K MDA &
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RIZH LA, WM ke . L IR Re g B
PR AR/ N LTS SOD 11k, i E PR AR/
MY IS MDA & i, ZRHASIT2E L (P<0.05,
P<0.01); far4EA e . T Rees i e e
NI GSH-Px 11, Z2R AR E L (P<
0.01),

2.2.5 XFEA/NFUFHE SOD ., GSH-Px i1 K MDA &
I 5L 6. HIEHE X A i, g
JNEBJFFIE SOD . GSH-Px %M i E 4L, MDA &
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HUHER, ZRYUAERIT¥EX(P<0.01), S5
BRI b, WimrdE ke . b (IR R S B R
AR /N R RFIE SOD 161, & LA E MDA
o, ZRPASIFEEX(P<0.05, P<0.01); #

far F A . R R S T A AR /N BRI
GSH-Px 71, ZRASGIT¥E L (P<0.01), %
FOH, AT T B BRSO A I VR

*5 WHEXMMEENRMTE SOD. GSH-Px iEFER MDA EEMHM (x +5, n=10)
Table 5 Effect of Mentha haplocalyx oil on activities of SOD, GSH-Px and content of MDA of serum in aged mice(x 5, n=10)

215 Fl/(mL-kg™) SOD/[(U-L")x10%] GSH-Px/[ (U-L")x10] MDA/[ (nmol - 1.*)x10"]
TEH X R - 98.26 + 4.68 15.64 + 1.47 8.62 + 1.34
HEEEA 200 mg-kg 93.24 + 6.19* 1421 +2.18* 9.10 + 2.47*
B2 - 4837 £ 654" 978 = 1117 16.33 + 423
AT T ) 2 0.004 96.34 = 8.14" 15.04 + 1.29" 9.38 + 2.42"
AR R TP 2 0.002 92.11 = 7.33" 14.96 + 2.04" 9.29 + 3.33"
AR A AR i 2 0.001 89.34 + 9.71" 10.47 + 3.32 10.21 + 3.19*

T SIERXHALE, TP<0.01; SHIEIL IES, 'P<0.05, "P<0.01

%* 6 HEREHEL M EENRIFAE SOD. GSH-Px iEEK MDA S 2RI (v +5, n=10)

Table 6 Effect of Mentha haplocalyx oil on activities of SOD, GSH-Px

and content of MDA of liver of aged mice(x +s, n=10)

ZH] I/ (mL-kg™") SOD/(U-mg™) GSH-Px/(U-mg™") MDA/(nmol -mg™)

1E O R 2 - 158.33 + 22.14 35.42 + 6.34 19.42 + 3.67
HHEREH 200 mg-kg 152.34 + 19.66* 33.28 + 5.27* 20.25 + 2.65"

RERIZH - 104.56 = 18.76 21.30 + 421 34.76 + 5.96
AT T e ) 2 0.004 156.72 + 21.78" 36.24 + 3.39" 18.62 + 4.32%
T T ) 2 0.002 153.85 + 17.60" 35.17 + 4.48" 17.69 + 5.36"

AT R TG S 0.001 144.78 + 21.34" 30.19 + 6.37 21.37 + 6.95"

W SIEWXTRAILE, TP<0.01; SHHELE, P<0.05, *P<0.01
3 i T 400, B 4R a2 B s i s 7 A G e N 22
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