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Studies on the Carbohydrates of the Fruits of Vegetable Crops -
I. The Carbohydrates of the Fruit of Sweet Pepper

(Capsicum annuum L)
1

Hirozo KusuNosE and Masayoshi SAwAMURA
Laboratory of chemical Technology of Agricultural Products, Faculty of Agriculture

Abstract : Sixteen fractions of polysaccharides were prepared from the carbohydrates
of the fruits of Sweet pepper (Capsicum annuum L.) by the solvent-extraction method.
Each fraction was hydrolysed with boiling 4 % sulfuric acid for 5 hr in order to elucidate
its sugar component using paper chromatography.

Free sugars found in 95 % to 50 % ethanol extracts were glucose, fructose, galactose,
arabinose and rhamnose as free monosaccharides, whereas sucrose only as oligosaccharides.
Glucose, arabinose and galacturonic acid were detected as components of cold water-soluble
polysaccharides. 0.5 % Ammonium oxalate-soluble polysaccharides contained galactose,
galacturonic acid, arabinose, glucose and rhamnose, and the polysaccharides extracted with
boiling water from those residues contained glucose, galacturonic acid and arabinose. One
percent sodium hydroxide-soluble polysaccharides at room temperature, as well as at 50 °C,
contained glucose. galactose, mannose, galacturonic acid, xylose and rhamnose. Four
percent sodium hydroxide-soluble polysaccharides at room temperature contained glucose,
galactose, galacturonic acid, xylose, arabinose and rhamnose, but in the case of the extract
at 50 °C mannose took place of xylose and arabinose. The polysaccharides extracted with
a 4 % sodium hydroxide solution on a boiling water bath contained glucose, xylose and
rhamnose, and those extracted with a 17 % sodium hydroxide solution at room temperature
contained glucose, galactose, mannose, galacturonic acid, xylose and rhamnose. Finally
cold 72 % sulfuric acid-soluble polysaccharides contained glucose. mannose and arabinose..
Glucuronic acid was not eventually detected in any fraction. ’

i

i

SEEBKCRIC BT 5 W RN, SRS X ORBHES & pE L CEET 5 LIICaTR
R OBRICE YD, BB OBMEENEA L ERREEE T 5 K RO STE RS R
ORI EFNTRENDERICTREOND L DICE -0 EHSIEDEMESEREOLEMEIC
B4 AW EETE - C5EA, CThickml THERICSE N2 IFRRENLTSEHORNIHP
Fh oS U THREYLTE L,

FEHIE TBERESE] Vick s L REYORENRKHTHD, TNEHE MEE b L O
#] ELTHERLTVS. LM LINSRAMDEOERMCOVTIRIEBEAEHRINTE . &
<*§“”M—/—ﬂ,—7%&0/tw&t@ﬁmm%wﬁwfﬁﬂmmn%ﬁuofwéoﬁ
FEKEF 51013 13 3 FEO RAKDIC DN TREBEIC K O ABIRMBETE, EhEhOfMbE
MCDNT RN == 0% + 757 4 — ik DEMROBRRETE -T2, TOMOIHFRE
B 2O TIRMEINTIEN,



32 BMRAAZEHOFRAE F29%E B %

BRARREC P OBMB LU NI RICLIBEFOHREVBATHIICF R, P7 bBiUOE—7
YIEERHEEERNE BREEEETA 5 1 DOKREURLEL TS, ChOBERIFIcE
BMEREUVTHBREATOES, CORYEE LD 2 RKMDBEOMRER ST B LickD,
ZOMIFAL LCRBELERUEBRIBNBONE DL EXoN Do

X B 0o B

1. SZERMFL BETNO ERMEHELO MALLEY - VvRE (Skg) 2¥4L, HFEE
BREL, RASLEICHEDLT BREBETU -7, COREY (1ke) 2V v 72 v -l
TTFNL—Fvic X DRIEREIME E1TH0, ABERSETREICHREL, BEZRK(YHE
HAERE L, ‘

2. —(LEMR BTSERELAE—< Y REOEMIORKEE Table 1 TR

Table 1. Chemical composition of the fruit of Sweet pepper

Composition o %a)
Crude ash ' 1.5
Crude fat : 2.1
Crude protein o 9.7
Total nitrogen ‘ L5
Pectic substances (as Ca-pectate) © . 18.5
Hot water-soluble substances ©231
Pentosan® o 14.9
Crude fibre ' 8.2
Non-nitrogenous substanceSC) ’ © 8.5

a) Percent for dry matter,
b) Measurement by the furfural-phloroglucide method.
¢) 100-(crude ash-+crude protein+crude fat+crude fibre).
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Fruit of Sweet Pepper (350g as dry matter)
Agfextn with boiling 95% EtOH for 2hr(3 times)

|~ concn Reslidue 1 .
Filtrate 1 (5.2g) |>extn with boiling 80% EtOH for 2hr(3 times)
rconcn Reslidue 2 . .
Filtrate 2 (3.5g) fexcn with boiling 50% EtOH for 3 hr
Fconcn Reslidue 3
Filtrate 3 (10.1g) |—extn with water at room temp. for 24hr(3 times)
Fi{trate 4 Reslidue 4
I»addn of 997 EtOH l»extn with 0.5% ammonium oxalate at 60°C for 3hr
with stirring l
|— conen
Syrup 1 (12.6g) ppt 1 (1.3g) Filtrate 5 Residue 5
dialysis against extn with hot water
c water for 24hr for 2hr
[ conen I
Syrup 2 (13.5g) ppt 2 (43.6g) —
’ Filtrate 6 Residue 6
I»concn to 500ml | extn with 1% NaOH at room
temp. for 24hr
concn ‘
Syrup 3 (8.9g) ppt 3 (21.0g)

Fiftrate 7 Residue 7 .
acidification with Lextn with 1% NaOH at 50°C
6N HOAc for 4hr under N; gas stream

ppt 4 (26.1g)

—
Filtrate 8 Residue 8
| acidification with 6N ' extn with 4% NaOH at room
HOAc . temp. for 24hr under.N;
- concn to 500ml gas stream
i gi’:lgzt: against water Filtrate 9 Residue 9
treatment with extn with 4% NaOH at
kaddn of 3 vol. of MeCOH the same wa 50°C for 3hr
ppt'5 (18.7g) Y a2
with Filtrate 8
ppt 6 (10.5g)
Filt':rate 10 Resi'due 10
- | treatment with the extn with 4% NaOH on boiling water bath for lhr
same way as with
Filtrate 8 Filtrate 11 Residue 11
ppt 7 (15.9g) ~ bextn with 17% NaOH at room temp. ~
ppt 8 (12.1g) for 24hr :
T
Filtrate 12 Residue 12
acidification with HOAc L vashing with dil. HOAc and then
dialysis against water for 48hr hot water
concn to 200ml under reduced tdrying at 60°C
pressure |l treatment with cold 72% H,S0, for
addn of 3 vol. of MeOH 48hr at 28°C
ppt 9 (24.8g) | dilution to make a 4% H2SO, soln
- boiling for 4hr
- neutralization with BaCO,

r U
Filtrate 13 Residue 13
concn washig with water
Syrup 4 (56.2g) drying at 105°C

treatment with 95% EtOH
drying up to comstant welght
Residue 13 (Klason lignin, 1.8g)

Fig. |. Fractionation of the carbohydrates of the fruit
of Sweet Pepper (Capsicum annuum L.).
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Table 2. Components of the carbohydrates from the fruit of Sweet pepper

Fraction Glu Gal Fru Suc Man GalA Xyl Ara Rham Mal Unknown GlcA
95% EtOH + + : + . -
80% EtOH + + + . -
50% EtOH + + + . + + -
ppt 1 + B - —
"Syrup | ++ + + -
ppt 2 + + H - + -
Syrup 2 + + - + + —
ppt 3 +H +H - -
Syrup 3 + + + o+ o+ -
ppt 4 + + + + T+ -
ppt 5 + + + + + - + -
ppt 6 + + + - + -
ppt 7 H o+ H o+ + -
ppt 8 H £ + + +" + -
ppt 9 +H + + + + + -
Syrup 4 H + - -

Spray reagents : anilin hydrogen phthalate and ammoniacal silver nitrate solutions.
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Table 3. Yields of each fraction

) Yield
Fraction Solvent
(®) (% _
Filtrate 1 5.2 1.8 95% EtOH
Filtrate 2 3.5 1.2 80% EtOH
Filtrate 3 10.1 3.5 50% EtOH
ppt 1 - 1.3 0.5 Cold water
Syrup 1 12,6 4.4 Cold water
ppt 2 43.6 15.3 0.5% Ammonium oxalate
Syrup 2 13.5 4.7 0.5% Ammonium oxalate
ppt 3 21.0 7.3 Hot water
Syrup 3 8.9 3.1 Hot water
ppt 4 26.1 9.1 1 % NaOH (room temp.)
ppt 5 18.7 6.5 1% NaOH (50°C)
ppt 6 10.5 3.1 4 % NaOH (room temp.)
ppt 7 15.9 5.6 4 % NaOH (50°C)
ppt 8 12,1 4.2 Boiling 4 % NaOH
ppt 9 24.8 8.7 17% NaOH (room temp. )
Syrup ¢ 56.2 19.7 72% H2SO04 .
Residue 1.8 0.6 Insoluble
a) Percent for dry matter.
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