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Determination of sugar components and contents
in fruit flesh of Siraitia grosvenorii

WANG Hai-Ying'*, MA Xiao-Jun®*, MO Chang-Ming”’,
ZHAO Huan’, TU Dong-Ping”, BAI Long-Hua’, FENG Shi-Xin’

(1. College of Traditional Chinese Pharmacy, Tianjin University of Traditional Chinese Medicine , Tianjin 300193, China;
2. Institute of Medicinal Plant Development » Chinese Academy of Medical Sciences and Peking Union Medical College »
Beijing 100193, China; 3. Guangxi Botanical Garden of Medicinal Plant , Nanning 530023, China )

Abstract: Components and contents of carbohydrates have important effects on fruit internal quality. Fruit of Siraitia
grosvenorii is rich in sugars. However, researches on fruit quality mainly focus on mogrosides over the years,no sys-
tematic study about S. grosvenorii fruit carbohydrates and their monomer sugar constituents has been reported so
far. In this study, dry fruit was selected as experimental material. PMP-pre column derivatization HPLC-UV detector
method and HPLC-refractive index detector method were employed to determine the carbohydrates components and
their contents of monomer sugar constituents in dried fruit flesh, and the methodological study was carried out. The
results indicated only two kinds of reducing aldoses-glucose and mannose could be detected by PMP-pre column deri-
vatization HPLC-UV detector method, while five kinds of carbohydrate: glucose, fructose, sucrose, raffinose and

polysaccharide could be detected simultaneously by HPLC-refractive index detector method. As compared with PMP-

Wi BEH: 2014-12-19 fEE B H: 2015-03-26

ESTH: FEKARRIE4 (30860379) ; [ R ST 11015 H (2011BA101B03) 5 Hh [ [ 2= B2 B 245 FUAE W T 58 5781397 141 BA & 141 (121306) ,

EEB N R A9720) A AU I B 7 , FE N R 25 A A S 4 T AE W # 0P 5T . (E-maiD) haiyingwang—99(@163.com,
CEWAEE . D/NE A T BRSSO o 2 A A R (E-maiD) mayixuanl0@163.com,



776 I -

35 4

pre column derivatization HPLC-UV detector method, HPLC-refractive index detector method was much more suit-

able for the general analysis of components and contents of carbohydrate in fruits of S. grosvenorii. Sugar compo-

nents were the same while concentrations of each monomer sugar constituents were significantly different between dif-

ferent S. grosvenorii varieties. On the other hand, drying methods had obvious effects on the total sugars content as

well as the relative contents of 5 kinds of sugar components. The relative contents of sucrose and glucose in freeze

dried fruit flesh were much higher than those other 3 kinds of sugars. However, high temperature drying treatment

resulted in significant decrease in sucrose and glucose concentrations, the relative contents of fructose and polysaccha-

ride became the most.

Key words: Siraitia grosvenorii ; sugar components and contents; drying methods
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Fig. 1 Chromatograms of PMP derivatives of the standards of mannose, rhamnose, glucose, galactose, arabinose, xylose,

fructose, sucrose, raffinose and stachyose 1. Mannose; 2. Rhamnose; 3. Glucose; 4. Galactose and arabinose; 5. Xylose.
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Fig. 2 Chromatograms of PMP derivatives of sample

1. HERwE; 2. man.

1. Mannose; 2. Glucose.
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1. Glucan 10 000; 2. Raffinose; 3. Sucrose; 4. Glucose; 5. Fructose.
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Table 1  Analytical results of intra-and inter-day
variability for glucose, fructose and sucrose

(inter-day: n=5; intra-day: n=7)

[7] H Intra-day 5 H Inter-day

4 o
ar THE %
ompoun Mean=+ SD RSD

(mg+mL'") (%)

RRLIEN T 22
Mean=+SD RSD
(mg+mLY) (Y%

7.894:0.08 0.96
9.0240.06 0.69
3.994:0.04 0.91

7.8740.16 1.98
7.9940.19 2.32
3.9640.10 2.52

%0 Glucose
BB Fructose
HEBE Sucrose

5. BUE DURMRRRE 15 43 AR A b e 78 T
W5 BE L REORE AR R Y S 4 ol 168688,
873.24.1 055 mg » mL", A S A A iy v 6] 17 45
WOy &8 809 ~120% , % 3 IREE ¥ 1.2.1
(9 75 W il 2 i i L 23 I HEAT AR . T AR A AR &1
BIRAECR, g5 0% 2, FATEE 3 KEH—
H 5 0 i AL RSD {370 T 3.5% , A1 i % 5 [l 78
94.15%~110.63 % Z [i] , o1 T $2 BURE 77 R &2 2%, Bt
A 3 i 2E RIE . R BZOT IR ORI B T A

®2 SHESHOKELE

Table 2 Recovery rates of five kinds of sugars

g PR A WG RCR b
COI;l ound Actual® Added Found” Recovery RSD
ompoun (mg)  (m@)  (mp (%) (%
16. 8 13.4 28.8 95.47 2.8
?ﬁj?ﬂﬁ 16. 8 16.8 36.1 107.40 2.1
Glucose
16. 8 20.2 48.7 103.65 1.8
68.8 55.0 135.9 109.82 2.6
‘%*ﬁ 68.8 68.8 131.5 95.57 3.1
Fructose
68.8 82.6 148.5 98.08 1.5
87.3 69.8 165.2 105.25 0.97
HEHE 87.3 87.3 167.4 95.95 2.3
Sucrose
87.3 104.8 201.1 104.72 1.8
2.4 1.9 4.2 97.67 2.1
-
i 2.4 2.4 531 110,63 1.0
Raffinose
2.4 2.9 5.5 103.77 1.6
105.5 84.4 178.8 94.15 3.4
E2 - _
Polysaccharide 105.5 105.5 228.7 108.39 1.2
105.5 126.6 231.4 99.70 1.7

TE . a BESRSERRWE & & b AR AR S DU A5 0E 5 &
Note: a. Actual sugar concentration of sample; b. Determined sugar concen-

tration of sample after adding the mixture standard substance.

x3 FARFTRAFSHEIHNSE

Table 3 Contents of five kinds of sugars in the freeze dried fruit flesh of Siraitia grosvenori

i Content (mg « g' DW)

il Varieties

HEE i

Glucose Fructose

4 b B6 Nongyuan B6
W4T 15 Yehong 15

131.1£7.31aA 89.254-2.04aA
96.1243.92bA 76.32£2.17bA

FEHE itk e EZ2
Sucrose Raffinose Polysaccharide
367.02+16.88A 7.4541.02aA 100.92411.2a
297.98+£17.11B 12.45+1.65bA 92.1447.64a

T ARVNG R RAL B ) 22 5 825 (P<C0.05) 3 AR K G 5= BEAQ 3 b 3 1] 22 54 5 25 (P<<0.01), Fdl,

Note: Different small letters indicate significant differences (P<20.05) ,and different capital letters indicate extremely significant differences (P<20.01) between different shad-

ing treatments. The same below.

x4 FRTHERAFXNKE Bo RATESSENZMN

Table 4 Effects of different drying methods on the contents of sugar components in the fruit flesh of Nongyuan B6

% 1% Content (mg » g'DW)

T4 4 3 Drying methods

A b vk HEWE ke E2 JEiin
Glucose Fructose Sucrose Raffinose Polysaccharide Total sugars
HEF#E Drying flesh 59.88£0.42A 99.78+0.71A 43.47£2.23A 1.534+0.22a 108.49+7.32a 313.2+12.26A

% T #£ Freeze dried fruit flesh

183.454+11.25B 115.97£8.25B 227.56£12.15B

2.154+0.19a 71.25+4.25a  600.38+£21.12B

2.2.2.4 BRGNP ROME S BEINE R 229000 AR Ik
BT T KR 90 d AR BE B6 VEFAL 1 5 A B IUR
R 2R YR TLRRORE > B0 S R AR 3 PR A
PR R R A MR S AR AN [ A Rl
HA OB o 1 S B A BN AL AR BE BE S M I
mTELL L,

2.2.2.5 Bt 5 R PR b B 5 SO0 B DUR R 5L
WS R RYRE R s 2248 0 7 % 23 0] o3 A A e B6
BkyIa 70 d PR 2R AL 2R A R RO o B

B, ED, NEAMES TUEH T 5%
TR RN PR S RA R EER AT
FErfROBE B T HETRE L TS R R
BRAGI PR T 287.18 mg » g DW., 1 H. & Flo 20
SR A EmARKAE R O, BT RS
25 W R X 5 B e o R TR v ) S S A R
2 M, L b OB R G R F R AR IS 1 19.32 00 42 v 3
T 31.86% . Z WE & & W H 34. 64% TR A 11.87%
(£ 5),
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x5 ARTHRAXNKEE B RAEH
AN AN SENZ N
Table 5 Effects of different drying methods on
the relative contents of sugar components
in the fruit flesh of Nongyuan B6
W2 A3 AN B B
Relative contents of sugar components ( %)
WM R R MR 2

Glucose Fructose Sucrose Raffinose Polysaccharide

THRIT

Drying method

e 19.12  31.86  13.88  0.49 34.64
Drying flesh
% T Freeze 30.56  19.32  37.90  0.36 11.87

dried fruit flesh

3 Ww5H4Ew
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