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A Preliminary Study of Molecular Structure of Sweet Substances from “Engiyetian” Variety of
Gynostemma pentaphyllum
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Abstract: Sweet substances, which give a pleasant, cool, sweet taste when eaten, were extracted from “Engiyetian”, a new
variety of Gynostenma Pentaphyllurn with a yield up to 9.3%. Due to non-carbohydrate and low heat, they have wide medical
applications in prevention of obesity, diabetes, cardiovascular diseases and dental caries. Apart from this, they also can be used
as a new natural sweetener. The optimal procedure for extraction and purification of sweet substances developed in this study
was based on the following steps: defatting of dried powder of “Enqiyetian” leaves as the raw material with ether, ultrasonic
cell disruption in 95% ethanol, hot water extraction, centrifugation, impurity removal using ZTC+1, centrifugation, concentration,
dissolution in methanol and then precipitation with acetone, redissolution in deionized and then extraction with water-saturated
n-butanol, rotary evaporation of the aqueous phase, separation of sweet substances using silica gel column, purification of
sweet substances using Sephadex G-10 column, freeze-drying, and LC-MS analysis. The final product was showed to consist
of two compounds sharing with the same molecular formula of C11H10N2 and the molecular weight of one was 274 and another
of 170. Our findings suggested the potential of these sweet substances as a novel sweet material.

Key words: “Engiwuyetian” variety of Gynostemma pentaphyllum; sweet substances; molecular weight; molecular
structure
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Fig.1 TLC profile of purified sweet extract from “Engiyetian”
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Fig.2 GC and MS chromatograms of purified sweet extract from
“Engiyetian”
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Fig.3 Mass spectrum of fraction 1 of purified sweet extract from
“Engiyetian”
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F1  #% Beynon F* M=170 &%)
Tablel Partial Beynon table (M=170)

7 Fal M+1 M+2 AT M+1 M+2 ¥ M+1 M+2 RN M+1 M+2
CsHsN:204 7.50 1.05 CiHuN«O 9.35 0.59 CsHaN:z0 10.97 0.75 CuoHiNO:2 11.33 0.98
CsHsN:O: 7.87 0.87 CsH:2N:O 10.24 0.68 CoHsNs 11.35 0.59 CuoHsN20 11.70 0.83
CsHuN:O: 8.25 0.70 CsHisN:O 10.08 0.66 CoH10: 10.07 1.06 CuoHeNs 12.08 0.67
CH:NO4 8.23 1.10 CsHuN:O: 9.71 0.82 CoHisNO2 10.44 0.89 CuoH1:02 11.17 0.97
C7HuN:0s 8.60 0.93 CsH12NO: 9.34 0.99 CoHisN20 10.82 0.73 CuoH2NO 11.55 0.81
C7HN:O: 8.98 0.76 CsH1004 8.96 1.16 CoHaoNs 11.19 0.57 CuoHz2N:2 11.92 0.65

CsHisNs 10.46 0.50 CoH:zN:0: 10.60 0.91 C1oH:0: 10.96 1.14 CuHsO: 12.06 1.06
CuHsNO 12.44 0.91 CuHzN 12.65 0.74 C1zH10 13.17 1.00 CizH1N 13.54 0.85

CuHuwN: 12.81 0.75 CuHas 13.38 0.83 CuHu 14.27 0.94 CuH: 15.16 1.07

CuHz0 12.28 0.89
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Fig.4 Mass spectrum of fraction 2 of purified sweet extract from
“Engiyetian”
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