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Summary

The effect of Cl and SO, treatment on the contents of sugars and organic

acids in mandarin juice was investigated from 1984 to 1985. In 1984, Cl and
S04 were supplied by foliar spraying and the sand culture method to deter-

mine the change of inorganic elements and sugar contents in the leaves. In the

second year, the contents of sugars and organic acids in the fruit juice were
analyzed to determine the effect of the Cl and SO, foliar application.

1.

Separate foliar applications of Cl and SO, increased the contents of Cl and
SOy in leaves, respectively. The P and Fe contents of leaves were higher in
the SO, treatment than in the Cl treatment but the contents of Ca, K, Zn and
Cu were higher in the Cl treatment.

When Cl and SO4; were applied individually to the sand culture. the
contents of N, Ca, Mg, Fe, and Cu as well as SO, in leaves were higher in
the SO, treatment than in the Cl treatment. The reducing and non-reducing
sugars 1in the leaves increased more with the SO, treatment than with the Cl
treatment.

The foliar application of SOy increased the contents of reducing sugars and
total sugars in the fruit juice. HPLC analysis showed that the concentrations
of fructose, glucose, and sucrose in the fruit juice were higher in the SO,
treatment than in the Cl treatment.

- The concentrations of titratable acid and total acid in the fruit juice were

lower in the foliar application of SO, than Cl. According to HPLC analysis,
SO, treatment decreased the citric acid and oxalic acid contents of the fruit
juice but increased the malic acid.

Consequently it can be concluded that a foliar application of SO, is

preferable to Cl as it increases the ratio of sugar to organic acid in mandarin

julce.



I. A od

AT ol 4 A Akl S W7t 345,902 Y 7403 9] kS 2 3
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(Allwright, 1938)¢] w42 7+447chx sheict. Higa%(1980)
2449 NAASS Asbste dedAngl S u s FTAAIZIL AbgHeE2 A4
Flebn ¥ agt wp Qlet

ele] Al &L HEAnHEY & F7HA7] = (Embleton, 1969), =7he| o
2l Alul = A THE 4] 0 ES 9SS ¥ 2(SelimE, 1976), of«d sk
obzke] g A4l e BUES @3S FAAZAckR syl ek(Bacha, 1975).

Jdubd o g Cle) v &+ ##E(EW 1327, e, Fzl, otk FL& A2
2 Jebd ol SO ¢ 8% EREHS st 5ol & Zoz A Atk
Garner, 1946 %15, 1958; Eaton, 1966, &5, 1968; ¥, 1982).
Vladimirov(1945)= Cla} SO, 3 e} 2] 7be] = 27h el &8, FrlEd vz
dekg zabglos, g3 SO, Hejel stelulgt ¥4, W vE(parsnip)E

rir

glucose sucrose &Hekg- Eoltdl Azt glgo)l Rauxl wh gr} (Tottingham,
1919). Baslavskaja(1936)+= Clo] SO4¥ ct} 742t & ebr3}8 31 7184 eb315 2
Fers HaARckn etk

shel] ele] A5 SO47} Cluch 3o gigters SAl47€ 48S oo (F
M5, 1969), W15 (1983)2 A E Tl Clak SO.5 dwAjelgt & C-1uFA5
ol & FMEIEMS A174 ol SOz 71 Clde|#xct ghigdalyq C—142 AF
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43518 G40 4L TodFof, Schmetz(1925), Montfort(1926)% -2 Clo] a —
amylaseztAdoll <d&Fg Frix RIshGich

i Rso] ol 4% Vladimirov(1945)% K;SO,uch KCIxjz|o] 28 4] gl 2]
HEmders  FaAlzivkn siled,  FHE(1969)& F kol 4, Hl5(1983)
OooAdEedlq Clo] HEEEEdee fole A%

lo] SOl wlel 47 &= (Garner. 1930) Cle] ] wgkg F7pal 455 A
FalwWe) Clgebe Sobshd 50,9 S48 o4 Holed nashgchKrets.
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1956}, P(Corbett, 1956 ; Gausman, 1957), Mg(FHSE, 1969)2] &4+5 24471t
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ol (Franke, 1961), Cl, SO,5% 9< Fal4 44 F+2 + Atz 3hodch
(Witter, 1959).
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AS 1. ClD SO, 7t ZBYO I FHMEZAN 0IX= &
1) CIZt SO.2| EmME AlHE

(1) Al &
A Z5 ol 4 7R de AR Awis 1 gle @FEREA(“Okitsu early” Satuma
mandarin) 5134 (24 7 FA®E z2Re] L4 F2)S AFARR o] &siel e,

AP T goke| siea 44 Table 13} 2ol

Table 1. Chemical properties of soil tested.

Sampling pH Total Total Ava- Exchangeable cI™ SOf**
sites (1:5) Ng&) P ilable base(me/100g) (ppm,(ppm)
P(ppoy ( IN-NH, OAC, pHT)

Ca Mg Na K
Chochun-ri 5.5 0.22 0.56 35.32.83 0.58 1.701.08 74 81
Ara-dong 5.0 0.59 0.42 7.800.28 0.10 0.300.41 135 98

* Bray No.l.
*x Water extraction

*xxx Saturated Ca(H.PQ4), extraction, pH 6.5

(2) sd= 4]y
Clz} S0,¢ #E@EHKIE= KClab K,S048 o) fslged, Helsrs dluddZz
e A8 AA 0.7%, 1.4%E 4293, Cla SO0 F4E3 t545 ¢
7181el 0.5% S.4H7bT5 AAskier (Table 2).
of w4 ] 4= 19844 99 2693} 104 219 23lol AAHA AAsGon], ol 1
4 4o AA=E A}

(3) A2y
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Table 2. Experimental design for foliar application of Cl and SO..

Treatments Fertilizer sources
Cl 06.7%
Cl 1.4 % Kcl
Cl 0.7 %+ Urea 0.5 %
Cl 1.4 %+ Urea 0.5 %
SO, 0.7%
SO, 1.4% K, SO,
SO, 0.7% + Urea 0.5 %

SO, 1.49%+ Urea 0.5%

2) WMHMUE S8 Clit SO.z{2| 23 AlY

(4 b, 1963 )% o) &8 oo (Table 3), cint ofo]-2&
ol 22 Cl o]y SO ch4lol NO3 = o] A Zch =3t B HRs sk
A}73oR & 5wl 3l Asle] 290 AL
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Table 3. Composition of the normal nutrient solution supplied for
the sand culture.

Constituents Concentration(mg/1)
Ca(NO,),-HO 169 '
KNOg 91
NH,NO, 20

KH, PO, 44
Mg(NQ),-6H, O 118
Fe(NO; ), 4.33
Cu(NQ; )4 0.05
Zn(NQOy ), 0.14
Mn(NGy), 1.63

H, BO, 0.03
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Aol 4 e gl BT A YS Adsh TROE el Aadsia ¥o%

3 gbRA g0 19 BMeoz Fulsich

Néhek2 semimicro- kjeldahledelf &

] Bz, P, Ca, Mg. K. Fe, Zn. Mn,
Cu. SO;& 2A3}k7] 518 4] += ternary solution (HNO3I HCIO4: 2.5 ¢ 1)S o] & 4
22 stedst kel 4] el dgdcl. P& ammonium molybdated], Ca, Mg. K. Mn,

Fe, Zn, Cuts ¢92p&3 = A(Perkin elmer. MD2380)| & &3 = ade}. Cas}
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Table 4. Composition of the nutrient solution treated in the sand
culture.

Treatments Concentration Nutrient composition(mg/1l)

(mg/1)

Cl SO,
Cl 50 50 0 CaCl,.2H,0 139 NH,NO, 39
Ca(NO, ), .2H,0 35 KNO, 91

Nfg(ma)z-GHzo 118 NaH,lPO‘.ZHQO 24
Cl 100 100 0 CaCl,.2H,0 169 Ca(NO,),.2H,0 28

MgCl, . 2H,0 112 NH,NO, 66
KNO, 139 Ca(H,PO,),.2H,0 41
Cl 150 150 0 CaCl,.2H,0 169 Ca(NOy),.2H,0 28
MaCl, , 2H,0 112 NH,NO, 66
KNO, 139 Ca(H,PO,),.2H,0 41

NaCl 82
SO, 50 0 50 Ca(NO);.4H,O 197 K,S0O4 9
Mg(NO; ), .6H,0 118 KH, PO, 44

(NH, ), SO, 62

KOH 42
SO, 100 0 100 CaSO,.2H,0 31 K,S0O, 67
CaNO,), .4H,0 199 KH,PO, 44

MgSO,.TH,0 125

NH,NO, 43
SO, 150 0 150 CaSO,.2H,0 31 K, SO, 67
Ca(NO, ),.4H,0 199 KH, PO, 44
MgSO, . 7TH,0 125 Na, SO, 76

NH, NO, 43

Microelements: Fe Img/l. Cu 0.02mg/1. 7n 0.05mg/1. Mn 0,5mg/1
B 05mg/l, pH adjusted: 6.5,

MgZ # 4ol = fig THES F#S Fol7l ¢4 0.25% Lay03 &85 A 7}pshadch.
Cle ki g Ca0Z Tilste] 450Tol A4 3518t 5] AT
#a & o] zksle] 0.05N AgNOzZ o4 A A =4 (Yoshida, 1972)
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A Zgol 50| cpw A& A AsEs] gk Al B8} ImE A st 5% ZnS0,48) 0.
3N Ba(OH), 7t 0.5m¢4 & 7tsbed, 4 T4 51 dAl-delstd I 45dg 3t
o, ArE 2% EHAER o] Sglcf
Bl A 58l 4md& # 3k Somogyi-Nelsonubrioll o 4 £ &hgirt.
ek g8l 2ws #Hste 4% H.SO4 2meS 7Fsled 90 T water bath
ol 4 157k KA 7 F F3hsle 3t FAubd o s ZASIGHIEM TN
HEEE, 1980).
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AlY 2. Cl Ot SO, o E@AEAEZ =29 I AR DXl S

1) AMEME

A Fef sk Absha vk g-E 9] (4] 4] obelalE Al el 4 Al sl T gle FAEAY

54 AR AE2 stk AYEREge] stebd g Table 134 el

2) HHAlH]

Clsl SO.¢) ZEmEMEIE: 4¥1. 1)) (2] st Fdgiond s 243l 7t
o AleAA 651179 209, 89 39, 849 174, 84 319, 9% 79, 9¥ 149 )el
A Al sbelel.

3) AEEMEY|

RS Al 718 259, 9¥ 259 )2 A Al Tol 4 Al kgt zpel S Fe) 7
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g, 9% 49 Ay AFAE A F o) brix FEA ¥ T4F Al 2

obe aebslel] olat =, R714F FHAEER Aelsich

5 315S Abbe THE ol & FAsHrh

@ach: A5 g Alckuar 5 345t It E Fslod Somogyi-—Nelsonuhs £
2 w4 saleh

@A) A B il e Akl a5 Bl dste] 1ne HEF 4%H.S0, 2T hsk b
el 8 3 4% NaOHZ spfusted msieh ZAubyow pAsigch

@ v ghel el @ deksh shelke] AR A AbS] Sleh

&AL A 2 10md S # 3te phenol redE A& 0.05N NaOH=Z & A 3slgi o, g

®d AF : 4] 22 5me33le] amberite TR—-1200] 21 columng F 34171 & 0
05N NaOH=Z A Aspdch, A Abgrere polabo g zpababgd ol (KERMI KB RE
B, 1981).
(2) ZAE odx 2EetEIelslo] )& ¥4

222 2.2 3000 rpmal 4] $141 2] 5HF 0.45#m membrane filterg o]-& o 3ts}
7 SEP—PAK C,g catridge (Waters associates) £3H417] 71 FAHAER o] &
st eiNomura%, 1984). H-Adoll 4838k 7]7i+= liquid chromatograph (Water
associates MD 206) °lged, FHETAL Conrad(1976) 7} AF8ar# = vl 53]
oo Table 52} #rt}.

st bEFZAo wist chromatogram-- Figure 1o vhebd uhsl 7 erkek
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o gaaFauidiol oated Al4bE ch



3.43

{1} fructose
(2) glucose

(3) sucrose

9.39

\_//T

Figure 1. Chromatogram of sugar standard

Table 5. HPLC conditions for sugar analysis

[tems Conditions
Detector: RI, Attenuation x8
Column: ¢ Bondapak NH, Colurm (3.9 cmX 30cm)
Mobile phase: Acetonitrile/ water (77/23)
Flow rate: 1 ml /min
Sample load: 4 p¢/ injection

-~ 11 =



() 245 UM 2zobE Telslol 2ah fo4 LA
#h5 Al & 3000rpmel] 4] 14l Eejgk £ 0,454 M membrane filterZ o] & o z}5}
L ofo] & wEba| 2go] Fof Usm £l Al 2E 2mlvlste sbE EEe] Fu 4

141 7bg ok whal gk 3 Abgel g Ashe] fol4ke] FH82 shgleh ( EEHES,
1971, McFeeters 1982 ).
T4 98 HPLC 24x72L 4£(1985)28 whilg 23 ool Table 6

2F Fheh

Table 6. HPLC conditions for organic acid analysis.

Items Conditions
Detector: UV 214nm( x0.1) or 254nm(x0.1)
Column: p# Bond-pak Cjg
Mobile phase: 0.4 M KH,PO, at pH2.2
Flow rate: 0.9ml /min
Sample load: 5ué/ injection

UV 214nm AEF 712 #7214 3554 -S £33 73} tartaric acid, oxalic acid,
malic acid, citric acid9| cllA g+ TF A ZH 5 x|ul o] 52 Farehe 7
Qof] = Hdej] 25 #Bond-pak C,;g column®] £2]5e¢] £x Fs]A tartaric
acid®} oxalic acid®| peakr} 73 x| 3, citric acid®} malic acid7} -2z = =] orokch
(Figure 2). Ze{v} UV 254nmol] 4= oxalic acide} malic acideule] ZHE =]
(Figure 2) tartaric acide} citric acidz} 7+2| 5] 2] ¢7] o Fol] o] AL o] Balf 4
UV 214nmoll 4 &2 = peak areaol| 4] UV 254nm=Z & sl od.& oxalic acide}
malic acid9] ghekol] & cbsl = peak area 742 wlo] & ¢ 244 tartaric acide} citric
acid®] =55 A AR = olglel. el citric acid@}l malic acid®] response factorz}
ol ch27| ol ol A
2 ¥AH F4ch

S sl ZFEAL ZZol o2 response factorzt o

—12 -
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(4)
o
=
‘3‘ .
{1} tartaric acid+ oxalic acid (3) oxalic acid
(2) citric acid+ malic acid {4) malic acid
8
)
‘T S ]
At 254 nm

At214nm

Figure 2. Chromatogram of organic acid standard
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. Az % aa
HEll. Clm SOt ztEYel W W#Y B0 0l: P

7t Clzt SO.2| EmHEAIE

lo

Clsb 5045 FEEMBILU S 79 952 Clak SOsgeke Table 73 o},

Cla} SO4= o€ &3t 47 F5=l& A2 <44 ol (Bukovac, 1957:

Witter, 1959) Cl& o= 4]u|all 5 A} ClE 2 elsbx ¢S o) 27 SO, 48

cf FEepo| Clgbgke] S7hsigl o, ClHel 43l Sl 1 3teko| Fotsle= A

gko Helch

, BETY Clgheke #H¥Eo AR} 2ufo) b Eoke},

SOsbeds Cl el T o 27 Heb SO ) Foll A Fatx1ah, SO 2] S50 =
o

7beroll whel Al9sbe =el TodolAE SOsgterel Zbsl g,

Table 7. Effect of the foliar application of Cl and SO, on the contents(%)
‘of Cl and SO, in leaves.

Ccl SO,
Treatments Young Ol Young  OIld

leaves leaves  leaves leaves
Control 0.31 0.59 0.64 0.47
Cl 0.7% 0.39 0.83 0.51 0.42
Cl 1.4% 0.44 0.94 0.61 0.58
Cl 0.7 %+ Urea 0,5% 0.38 0.86 0.46 0.70
Cl 1.4%+ Urea 0.5°% 0.44 0.97 0.64 0.75
SO, 0.7 % 0.24  0.74  1.09 0.65
SO¢ 1.4 % 0.20 0.70 0.97 0.88
SO, 0.7 %+ Urea 0.5% 0.19 0.63 0.96 0.82
SO, 1.4 %+ Urea 0.5% 0.15 0.64 0.88 0.90

Control: No trearment of Cl and SO,.

— 14 —



Franke(1967)8 8 4 x|z]o cuticlezxl &4 o] A1 FHO ek
Aol frefehAl Hol 45 T FREFFIE Lolshl Helm shgd e, X A
15 Cl3} SO45 849 & 22l8e o Todol] 4= Clzl SO/} tivo] &5
%52 Table 7014 & =+ ole},

Table 82 Cl == SO0,5 FEEAEEN S 4% 8L SRTHEYLS vepd
Aeleh. N, Mg Epg g2 Cl =& SO elell 2dte] HobE odgFg wbx) ook
<=, Algde] Ngrek2 Fodacel wotrh

SOzl Ret Cliele] o3l Ca K52 £HEES A, 79 7% 2715+
dE widh

Pel T332 Ca Kol bl 2 Clie] vrbe SO 2l 3 gt 749l 4lado|u)
Tl A 25 o n glen, ojefit Az Corbett(1956), Seatz{1958) 5ol
Aztell 4 SO.R et Clol o4 Po| ghgko] Zrbxichs Ruole wiae] 73S
vhebd S et

Clzt SO42l He)+Fd g2 L2ETFY A% stekdsle abs]x) orgkoo],
2 Ne| A% Clab S049) 4% Al 5o A dF5dee] 2asts A3ke wl
=

gk, Mn. Cu, Zn, Fe% olekel 42 o 5-gabe]l ojgh Cls} SO,0) o3kg 4
B Table 99} ztc},

Clok S04 Ml Mno| o Z-ghabel Wb odgke] glglov Fo0 Mngbgko|
Al Bet Al chepubel

Zn, Cufl AFEHL SOl Clol a4 Aledo]y Fod 25 Zopxi 7ak
olef, Aldzl Fd7ke ol = ghekzleo] = W o] x| orokr},

Feo] of g ek Zn, Cust dbal 2 Alcdo]lut o8 25 Cldejucl SO, 2ol
A Sobsloin, Algdwel Fofe]l Fegragko] tha Al vhepytel,

Clzb S0,40) Aelgxo] zpolol ah2 gk w2 sz okorom cly

Feo| 2% Cls} 50,9 58 FF5oll4 ztists 73S wolc)

o
2
X
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b WEHMuiE E3 Clnp SO, HE[FEN AlH

Clzl SO,2 582 Helstd 4597 B S & o] g4y 2| Clap SO

% 4% Azt Table 103+ ek,
Aabd o Clijel Pt Clo EhaSs, SOalel Tt S0 EhEEE ¥ol
 Agkolglon, Agiel4 ¥eh T4 ol ghgrol w4 ok—,%— vhebut el

Kretschmers-(1952)3 Seatz(1958)= Clo] 4wk ZrhA| A5 4 F| W2
Clgrek e Z7pshh SO0 S48z o % Holvky Busigl+= ol Table 100 A
W wkel o] Cl =g SO,z 5F0] Fobd =el o€ S3¢E Srtsl= Ay
ol gfeh.

Tabie 10. Effect of Cl and SO, treatment on the contents (%)
of CI and SO, in the leaves from the sand culture

Cl SO,

Treatmenty Young  Old Young  Old

leaves leaves leaves leaves
Cl 50 ppm 0.21 0.45 0.25 0.33
CI 100 ppm 0.20 0.51 0.24 0.27
Cl 150 ppm 0.27 0.47 0.24 0.35
SO, 50 ppm 0.16 0.37 0.27 0.42
SO, 100 ppm 0.12 0.42 0.30 0.44
SO, 150 ppm 0.13 0.38 0.32 0.47

g, AAAE S Aoe Clak SO, elel 2]t #+EFYE £BTHEN K
Ca. Mg, P) ghekoll ofgh o33k Table 1134 el
ZM(1964, 1968a, 1968b, 19697 So] Clwrl SO,7t w2 N. K. Ca, Mgso]
aok

ekl SobalFlchar R aEk wle} 7o) B A& ol 4 = Cla]eld] vls SO# 2|+ N.
Ca, Mg%9] dFges Zs471 9lgdch

N. Ca®] 749 Fofol Aloiuch vrotont Mgghabe sk 7o 2ol o7t 3
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P. K¢ 4555t Cl e SOAelel oJah4 Halslx g, Alsiel Pyek
of Fol¥ct ok

SOs4 el 72| 749 S04zl Fxol F7hgel atet N K, Ca. Mgs2| o F&akel
Z7E g ok, Clxe] 7o 7St 19 28 78k Ho|x ¢erel,

Clz} S04 Helstel 7o Awiar zhFAe] wlekds LA A ahs Table 12
o} bl

Mn, Zne] &eke Cl ®== SO-eldl o&l Hop2 odse] glel o) Feo Cu®
dFgrake Clech SOAeldl 2a) 1 gake] Fotsle Zgkelalch.

42| FeedF5 57t SOAe]7rel Cle]Foll 4 4 AR FE 22 g ® A

Aol 4 e Azle} A5 Aew Cliel+ o Fedhabd zaxlzlcin
Zne| dFgere Falnch Alade 4 =2k, Mn, Fe, Cu 58 Fodoj4 1 &
Clat SOu7F #7218 53 BOGRILHE, JERTHE, 28)° b vjiv gk
Algde] 749 ddbdor Clucel SO eldl o ZrkE, JERTHE, SRS

ZA 712 ol e, o]+ Viadimirov(1945) 59 SO47} whuf o] Ak, zkelcbe] 3t

}

TR AEE Holx v, T A= S04 el
d k& Clde] 7ol 4 Fxeh

=
ot
o
on
vl
A5
N

Table 13. Effect of Cl| and SO, treatment on the sugar contents(%)
in the leaves from the sand culture.

Reduc ing. Non reducing

sugar sugar
Treatments g H —

Young, Old Young Old Young Old
leaves leaves leaves leaves leaves leaves

Total sugar

Cl  50ppm 0.44 0.41 1.13 1.70 1.57 2.11
Cl 100ppm 0.36 0.32 1.06 1.99 1.42 2,31
C1 150PPm 0 40 0.37 1.09 1.93 1.49 2.30
SO, 50PPm (3.50 0.38 1.50 1.59 2.00 1.97

SO, 100 ppm 0.46 0.40 1.16 1.84 1,62 2.24
SO, 150PP™M (.52 0.44 1.27 1.61 1.79 2.05
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rr

A8i2, Clnt SO, &ML Zt=Zo| #nh HHAEO 0|

AEe] e 8y statel 104 sl F45E Sokekd 1% A48 S otst
T AARE, 1972), =8 B, EEBEUES 83 0¥ d53 Soltst
o ZEelche D% T oAl E7bsle] 1240 H o kel whEbch(KRIE, 1981). ©f

13k cheber W sh4] 7| & Esked Clab SO49) o w4l vl7h b8 sh52] brix &5, 5%
THE, JERTHEE, £ o2+ odgkd Table 14 159} zrh
Table 146l 4 B u}el 7ro] brix ®eql 7291k 3 4] 71 o) 8¥ 254l HET,

ClL, SO,Az|7boll brix b5 kel 7k FgialE Fgialnk tht SO0.8) E3h% vheh

U

et 2aF M3 47190 99 2500 Clxjelell oai 4 brix g5 7k 2581, SO,

elol] olay brix grE st F3s 9k

Table 14. Effect of the foliar application of Cl and SO, on the
brix sugar contents of juice.

N Sampling dates

Treatments Aug. 25 Sept. 25
Control 4.1 5.6
Cl0.7% 3.5 5.5
Cl 1.4% 4.0 5.4
SO 0.7% 4.1 5.8
SO41.4% 3.9 5.7

Table 15. Effect of the foliar application of Cl and SO, on the sugar
contents(%) of juice.

Non-reducing

Reducing sugar Total sugar

sugar
Aug.15 Sept. 25 Aug. 25 Sept. 25 Aug.25 Sept. 25
Control 1.52 2,79 1.22 2.02 2.74 4.93

Cl 0.7% 1.72 2.33 1.06 2.17 2.38 4.50
Cl 1.4 % 1.76 2.65 1.10 1.77 2,95 4.42
SO, 0.7 % 2.22 3.46 0.88 2.09 3.10 5.95
SO, 1.4 % 1.92 3.47 0.73 2.36 2.76 5.83




R (1969)0] EEoll 4 SO0l 28 xe| Fazs vug Ay L4¥el
A% (Table 15) 1, 22F #1243 41718 Fshe] Cluc} SO el 7 &<l 2 ehs
o ke Fo Fr Auelds

Qe ol AoE SOk she] EER EaE FodeAt & F 9
al Clo| 4H4 5 eh+3kEe] A H8 AAein st 2a(Haeder, 19752k 43110l
4 SO Cluch 4E9e) whas /A2 2Ashet B2 = S04
<] ol 2] eh 4] EREERE ghAdeko] FufEl Foll AU R o f A AR TS FT
sko] Frkslelel A A=l

2 BpEe #L fructose, glucose, sucrosezt M8 z}x] 3] zhdo] vhuker
onale 2gaAddelel T 4 otk Ao R sucrosed| zhul & 10082 7T
fructose= 130—170, glucose= 70°]ztx ez lch shebs] L Aol M= Cl
e SO, w4l el b e ol E 37kl Bl olwE e Fevhe 24
3lo] m.okch, (Table 16).

Table 16. Effect of the foliar application of Cl and SO, on individual
sugar contents(%) of juice.

ugars

Samplin Fructose Glucose Sucrose Total sugar

ates Aug. Sept. Aug. Sept. Aug. Sept. Aug. Sept.
Treatment 25 25 25 25 25 25 25 25
Control 0.67 0.69 0,70 0.78 0.16 1.91 1.53 3.65
cl 0.7% - 0.69 - 0.74 0.25 1.67 0.25 3.10
Cl 1.4% 0.55 0.81 0.55 0.83 0.16 1.75 1.26 3.39
SO, 0.7% 0.44 0.91 0.33 0.95 0.50 1.67 1.27 3.53
S50, 1.4% 0.66 0.8 0.45 0.89 0.25 1.82 1.36 3.57

- : not detectable

2k
rosegreko] fructosegheky cl Eoba i} glucoseqtagp 47| 7-g<k ~
o owas T g A (AE, 1981), 13 A A7) A g fructosed

glucoseysucrose T2 & At wobz| 1 ik, Lefvh SOu w7t =2 fructose,

.

rd°
-

1o) A ab x5 whA] Eoke fructoseq ko] Al £, 104 st 74 e = suc-
2]

N

ol
o,
U
3l
rlo
02
O

sucrose g% ol ¢leh, g A tHglucose +{ructose+sucrose)2



Aelol o4 F7bsl o2 vepybel. 220 M4 4] 7190 7% fructose 9} glucosee]
ek fmoba = AsFelut 53 sucrose gheke] o) 9 F b o & Asdch SO,
z] 2] 7} fructose, glucose, sucrosedrel-g ztubz 0 2 k4|7l 2122 Bol g}E5Al
of 7led3gt Ao ® 4tgslch

o]+ Tottingham(1919)%5-¢] SO4oll 2|8t glucose 9} sucrosegtel 2l &z B9t
el 2| ol cha Foddr AekE wolvim gzxich aeln HP(1970), AE
(1981) =2 el e 22 213 4] 7] o] 4 glucose, fructose ¥t} sucrosedtefo]
t] uto] Zrtx]l A0 2 Mo}l sucrosezrtE AT o] Al Ao RolH, A
S sucrosegrebed] olslA e A og FAxich

Clees SO cded4lulell 2]3t Bgdhekoll vz o3k Table 173 zbcl.

Table 17. Effect of foliar application of Cl and SO, on the organic
acid contents (me 1009 ) of juice. :

Organic acids
amp éngt Titratable acid Combined acid Total acid
’\arej

Treatments \\\ Aug, 25 Sept. 25 Aug, 25 Sept. 25 Aug. 25 Sept. 25

Control 33.00 22.30 4.15 4.00 37.15 26.30
Ctl 0.7% 32.36 23.19 5.19 3.70 37.45 26,78
Cl 1.4% 32.36 22.49 4.72 5.89 37.08 28.38
SO, 0.7% 31.89 23.19 4.45 3.40  36.3%4 26.59
SO, 1.4% 31.34 18.79 5.74 4.60 37.08 23.39

2T 825 Abghgke] Fubs[ 7] AlAEle] 9 Zof] FHof kS JeRy
k7B, 1970), 3. ol % 104 7=l &43 #4gcia el ARH,
1972).

Table 176l 4 X, EEgheko] S 7H(8Y25% ) = 7h44]7](94925¢ )o] R
SO, g) ek Clof] o)) A4k, AgHAF, &b So] 2452 wodcl, 53 1.4%
SO e] Toll 4 7habdb2 Abgdeks Helx glolod, olefdh Bk Fi Aol 2|
3 MBS Ab5A4S Adbebs Ao ghel(Viadimirov. 1945), 5 (FHS,
1969), ZB(#E, 1983)62 A-pollAe] Bt ol & EAH&%:!%HZFE .

AES FAHsle T8 H#ERES citric acid9} malic acid(91—95%)o|= 1.9

— 929



succinic acid a —ketoglutaric acid, tartaric acid, oxalic acid F2o & F|o| <=
(t87, 1970), Clz} SO,edw 4w 7} o] 5 #71 AHE citric acids} malic acid, oxalic
acid §oll of3be] o™l kS Flql7bE F4bsle 1 Z#xbE Table 18] Jehl ol
c},

Table 18 Effect of foliar application of Cl and SO, on individual
organic acid contents of juice.

rgax;lifis Citric Malic Oxalic Total
Sampling—-__2¢idQ0)  acid(ppm) acid(ppm) acid®p
dates Aug, Sept. Aug. Sept. Aug. Sept. Aug, Sept.
Tre atments 25 25 25 25 25 25 25 25

Control 2.45 1.77 42.3 2.9 804.3 916.4 2,53 1.86
CI 0.7% 2.62 2.02 10.7 3.6 665.8 848.2 2.69 2.11
Cl 1.4% 2.70 1,79 8.4 2.8 529.8 278.2 2.73 1.82
SO, 0.7%  2.60 1.74 26.7 2.0 157.5 94.3 2.62 1.74
SO, 1.4% 2.42 1.75 34.2 4.0 119.6 88.7 2.4 1.76

ge) HEEEe] of Ll aitric acidel 7 -F, 8ol 2 gEFo] Hol & Helr, %
A A5 ghAs e a2 M, 1972, 1978 124, 1980), Cl == SO, Mel ¢, =
ol A R o] e} ZFE ks vieba oleb 1, 23 A4 B Cldelrdce)
SO,3 | 1ol 4 citric acidgreke] zb4-5|= 7 sko| g, Malic acidg) 749 1z )

2 4l Aol 4 ak, SO el Fuek Clajel Fol 4 1 gheko] gasm ot 74aks

m'o
i-cr.

qlch, &r3l, oxalic acid+ citric acid®] 7217 SO.z{e] ol 4] 1 heko] &
AeFs dehdale

Citric acid, malic acid. oxalic acid®| 34 o R Bcpd 1, 23 347 &
ol Cluch SOxele 2|8t abastE Q4T + dodrh

bl 2wl A Ale)l gl HEkbtol, Clzk SO49 ofgkst abwdxl A
k3= Table 192} 7Fc},

{0

Ol

sptbe e gbulul b 12, 50]skelal zhalv) zhe)Zkell ol AEob oS wl gl
vhar ol olimel brixdEAlel sl FA4x whies) Fald gel Slah4 Qo
emEshebl (brixthE /2 ff), Somogyi-Nelsonubulell o|si 4 2215l ¢fEeteks)
TabH Aol olafq A& LfggleFe] o) (48 4m, 2ela HPLC os4 ¥



Table 19. Effect of Cl and SO, on the ratio of brix sugar or sugar
to total acid in the foliar application.

;;n%rti\:’g Brix sugar* Total sugar™™ Total Sugarm
w Total acid Total acid Total acid
Treatments Sept. 25 Sept. 25 Sept. 25
Control 4.41 2.93 1.86

Cl 0.7% 3.22 2.63 1.47

Cl 1.4% 2.97 2.43 1.86

SO, 0.7 % 3.41 3.27 2.03

S50, 1.4 % 3.80 3.89 2.03

x The ratio of brix sugar by Abbe reflectometer to total acid by
titration method
xx The ratio of total sugar by Somogyi- Nelson method to total
acid by titration method
*x* The ratio of total sugar by HPLC analysis to total acid by
HPLC analysis

A5 4R ©] ghi Abel Zbvlwle) ahelt el elxuk SO, Heldl €
B olb ARS B Fooodelch S ERALAA Wi R4 g
g ot A4 F oo A AR 9% £ dRA ol del A dlofal
Aaob sl ek f7lae) ol g gl Slel 4

Foasbdelebn gaslel, AE EFYAAL 9164

4gaa £24% o B4 o B3 vhAdl Arspotew ol Fofdol g

— 24—
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2ood = ClepSOsd el b A FF A2 fEF7) 5l fExl AREE s vjxe o
kS otolw 7] $|3le] EMEF4HL AYFANTR e BTH AR, 1984 5ol =
FLeE el of EEKIE Sk Clak SOE Helgi o) AFel Tl ®iky,
gho] ofmAl Wil S zapshed m, 1985y Roll = Clzk SO5 sdulAle] 318 7
o AFREAT vl FrlAgu vlA e G S Zabstglod, 2 Rake vk
]_ 71—1:',.

1. Clab SO,2 dulAuldl s 749 2EdFe] Cles SOseke] Srbssdch
SO 2ol ea) 4| P, Fell adFgako] Frbslgdx, ClYelol 2si4 Ca K
Zn, Cu%9] dgteke] Fobds 4 + Aurh

2. b7 au] 4ol = Clzp SO,xelol] st Clah 5048] dF3ghake] F7bsolo
o, SO.elo 2]si4 N. Ca. Mg, Fe, Cug?| sjEateke]l F7hsisia Clxizle
ol 4} 4lede] Fedhgbo] gha=loleh.

3. a4 Clelnel SO A2l 2%, ddFe g, vz, A

-l

Aal

S gakel Eobsledel.
1. Clsb SOZ ofei Al gl & 4], ohe] 74 9ol &= Clie} SOxel5 8-g o 33
b5 shkslinl, Aebdske] SobElddedl, wg HPLCE e Akl & At
fructose. glucose. sucrosegtzo] Hubd 02 Zrpsl g oF = olglx
5§71 4ol A9 wd, Cluck SO,% dmAun e o SOl 2ol 552l
rAaslol st HPLCY- 4ol 2]shw citric acid, oxalic acid
S S04l 2)ef raE v malic acide= S o 4+ odelrh

abebd Clach SO el vb v Sotele 2H8 F4dekd Sddedl 4 a3 ol
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