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Abstract: The chemical oxygen demand (CODcr) and sugar content of 12 kinds of carbohydrates were measured by potassium
dichromate method and phenol-sulfuric acid method. The change of sugar content and CODcr degradation efficiency of carbohydrates treated by
low temperature plasma at different time were compared. Feasibility of treating fruit processing wastewater by body technology.The data show
that the CODcr value of carbohydrates has a good linear relationship with their mass concentration and molar concentration. The relationship
between the number of C, H, O atoms and CODcr is: 1 mmol (CH,0) CODcr value is 2.49+0.25 mg/L. The phenol sulfuric acid method was
used to determine the sugar content. The sugar content and CODcr value of 12 kinds of sugar substances after different treatment time by ozone
generator and low temperature plasma showed a downward trend. The CODcr value of the two treatments declined significantly in 10~40
minutes, and tended to be flat after 40 minutes. After 60 minutes of low temperature plasma treatment, CODcr value decreased to 42%~49% of
the initial solution CODcr value, sugar content decreased to 44%~59% of the initial solution sugar content; after 60 minutes of ozone generator
treatment, CODcr value decreased to 45%~53% of the initial solution CODcr value, sugar content decreased to 49%~65% of the initial solution
sugar content. The results showed that the degradation effect of CODcr and the reduction of sugar content after low temperature plasma
treatment were better than that of ozone generator, which indicated that low temperature plasma could degrade sugar substances in fruit

processing wastewater and improve water quality.
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Table 1 O; content of ozone generator and low temperature
plasma at different time

10/ min f&f&iﬁ 4&5&5? BT
0;4&/(mg/mL) O;4F/(mg/mL)
10 2.35+0.015 1.95+0.011
20 2.36+0.015 2.10+0.015
30 2.38+0.015 2.21+0.015
40 2.37+0.010 2.20+0.025
50 2.39+0.011 2.1940.025
60 2.39+0.011 2.20+0.010

R 1 AR AR E RS IR ARFE 24 CKp
SR E N 2.35~2.39 mg/mL, (IR 45 B TR K4 1K) Th
FARKFE 24 °C F/K P BRI E Y 1.95~2.21 mg/mL.

1.3 LI

1.3.1 COD &M Z

K H GB 11914-89 (445 5 S8 E I i€ -COD At
M) MR PRI A A T 1 Ltk
H, RS E T . 20 mL B TA 24
“SHRERE F1%) 250 mL HEFZH M 10 mL 0.25 mol/L
(1) BB TR AR AR VAR T UM AR B R, #8250 %
HEFEHRHE R A 300~500 mm F [BIAE A RS T it
PEEAEK . WABVE FuRZIEMmA 30 mL ARERER-
IR, AR IEHh sE AR, AN ezl
TEHE 2 IG5 BRI UawE NG R IR /N

ARG, FH 20~30 mL /K 3 EE LAt
ElG, BUNHERE, FAKMBER 140 mL Aifi. &
WAERZERG, A 3 1,10-3E580 1R IE T,
F 0.01 mol/L iR MV R Eichr i & S T 0 , VAR
Bt 3 (W SR A N A RN S 8 TR
AR AR E R TE AT 2L Voo FAH R ER DL
20 mL AEBEHIAT 2 50, 05k A EI e B
FEOR IR WV R bRV = Vo

DA mg/L KA 7R S, TR A RUILACD:

COD(mg/L)=C(V;-V,)*x8000/V, (D

Kt: C-HBR AR AT R FE(mol/L); V=%
B IR K A4 T PR I 4k ATV T R A AL V-
RAHRIE Pl 669 8 FEAAER T4k AATE I R ZOR A9 4RAR/mL;
Vo-iK 98 AR(mL);  8000-1/4 O, 44 R vA mg/L A $453
A8,
132 EHELSENT

166

KRR IRIED): K BESL N T W RIS
WOFT I PE, HU S mL JERFRE 2000 5. BURGRER 1
mL, I 1 mL Z&687K . 1 mL 5%ZEBy A1 5 mL WBRER,
A G IR FE 30 min, £F 490 nm AN e GIE,
HE 3 ECTEME. bRz L 2.

09

0.8 Y=0.0124X-0.0152
0.7+ r=0.9984
0.6
0.5+
0.4
0.3+
02+

0.1 /
0.0 1 1 1 1 1 1 L J

S BEHE [ (mg/L)
[ 2 NE BPEKE RIAR L

Fig.2 Standard curve for determining concentration of total

W2 e f

sugar
SHEEERTEARX L (2:
X=(CxD/M)x100 2)

K¥: XHBENESE/%, CEMAEME LEFOESE
/9, D#RAES; M AR EE/g.

13 BFERIT AT

Hdhi st 52 EXCEL 2016, SPSS 17.0 @3k T
ST o

2 ZER51He

2.1 ¥EEMFTS COD. & %
2.1.1 $BREKRESL COD.MEX &

o4 g OH  OH

0
HO/‘\/‘\('\J H

OH OH

D-Glucose (CH ,0,) D-Mannose (C,H,,0,) D-Calatose(CH,,0,)

OH OH OH OH

Q =
Hom Q OH HO\)\l/vo Ho\l*]/sv/o
£
y OH

D-Arabinose (C.H 0,) D-(+)-Xylose (C,H 0,) D-(+)-Fucose(C,H,0,)

L-Rhamnose (C.H ,O,) Fructose (CH ,0,)
&3 BB FLE
Fig.3 Chemical structure of monosaccharides

HHEE 3 AIAl, 8 PRI =ik S COD,, #if7



MK EmBHL

Modern Food Science and Technology

2019, Vol.35, No.10

FEZE X £ H. 0.09<K<1.10, *>0.9861, 55FHIAT
IR EFEIRIE S COD R MESR RARRT. 5% Sk )
B9 RBGHEAT B ETEHT, Glew Man A1 Gal 3 Flt fpl
(R SR 5 COD 2 R I B VA RS HoAh b
HA B2 H p=1; Ara. Fuc F1 Rha iX 3 FjHpi
(1R SR 5 COD MR R IR R [MTE 2%
Pz, SHALREARE B 2R H p=0.124; Xyl
A Fru X 2 FhEa i i S 5 COD,, Ze1H: % A& 1]

HRH 2 ML REESR, SHARREIRE RS
5t H p=0.49.

5K 3 el s, 8 FEEF Man 1 Gal /2
Gle MIZERFMMAE, FH— KRR T, SR
A, Ara MIRME—, FFMR, BHOEHE,
Xyl BTNt &Y, et ™, s
FERIELA) . FEGIEX CODG AEHRA RN, 7] Bk B
(1 HHEA e e ) COD {E i -

*®2 BPERERER COD. (B (mg/L)

Table 2 COD,, value of monosaccharide concentration

G 10 mg/L 30 mg/L 50 mg/L 70 mg/L. 90 mg/L 100 mg/L
D-Glucose 15.05+1.36® 27.98+2.10% 53.46+2.33% 69.95+4.25° 86.72+5.61% 113.06+4.63°
D-Mannose 17.2342.03" 32454225 60.47+3.35" 77.68+2.26" 89.24+4.02° 108.58+5.45%
D-Galactose 16.69+2.00® 2738+£1.94°¢  50.20+£2.31°% 68.86+3.15 90.05+3.35° 106.13+3.94%
D-Arabinose 17.36+2.04° 26.48+2.21% 46.38+2.23° 67.89+3.43° 86.44+3.23% 100.56+4.30%

D-(+)-Xylose 15.68+1.20% 25.45+1.36% 47.78+2.33% 68.80+3.51° 87.77+3.04% 110.36+3.78%

D-(+)-Fucose 11.2440.79¢ 24 43+1.06 48.89+2.17% 57.79+2.00° 75.59+2.46° 97.36+2.35¢

L-Rhamnose 14.05+1.22° 26.63+1.08%¢ 55.26+1.40° 67.82+2.23° 82.00+2.34° 104.39+3.20°¢
Fructose 17.36:0.89" 29.80+1.36™ 51.39+2.07° 68.00+2.21° 87.69+3.30™ 110.32+3.05®

HE 110 mg/L 130 mg/L 150 mg/L 170 mg/L 190 mg/L 200 mg/L
D-Glucose 128.63+4.04° 140.56+3.28° 160.40+5.35° 178.25+3.41° 195794335  208.80+2.37"
D-Mannose 116.78+3.36° 124.43+5.35° 138.86+2.34¢ 155.54+3.65° 170.68+4.52¢ 199.93+3.02°
D-Galactose 117.78+3.87° 133.0542.15° 147254342  154.53+4.62° 173.36+3.66° 190.37+2.26"
D-Arabinose 121414336  135.5042.61%° = 147.42+230%  160.06+4.33°  187.23+4.02° 201.26+3.35°

D-(+)-Xylose 127.90+3 26 141.38+3.10° 158924252 165.67+3.83%  185.59+2.05™  207.67+1.69"
D-(+)-Fucose 116.28+2.55° 130.40+3.07° 152.34+2.66° 164.37+3.28%¢ 180.38+3.06° 194.69+2.21%
L-Rhamnose 121.37£2.41% 135324237 14428291 16834325  179.65+3.70°  196.84+2.39™

Fructose 12425£2.12%® 139.9242.52° 158.89+3.11°  172.36£2.62  19329+3.54*  206.58+3.24°

A MEHBERTAFYEARREE, F—3E8EE, MR EFERTEFARLE, FRNEFHERTELEFEE (p<0.05),

TAR.

%3 BRERERES COD. MM X R RETRH

Table 3 Linear relationship and regression coefficient between monosaccharide concentration and CODc,

LS E e ¥ #E/K r

D-Glucose (Glc) y=1.0481x+1.2389 1.0481+0.0116° 0.9937
D-Mannose ( Man) y=0.906x+8.7761 0.9060:£0.0125° 0.9861
D-Galactose ( Gal ) y=0.9263x+5.4981 0.9263+0.0112¢ 0.9903
D-Arabinose (Ara) y=0.9848x+1.3644 0.9848+0.0121° 0.9931
D-(+)-Xylose (Xyl) y=1.0191x+1.3997 1.0191£0.0079" 0.9886
D-(+)-Fucose (Fuc) y=0.9858x-2.1326 0.9858+0.0121° 0.9919
L-Rhamnose (Rha) y=0.96940x+2.75 0.9694:0.0131° 0.9920

Fructose (Fru)

y=1.0258x+2.0206

1.0258+0.0127b 0.9946

212 BHEEREKEL CODAAX A

HHEE 4 W%, 8 Pl B RIS COD,, #i
AP R H 0.10<K<0.20, 17>0.9861, % & Hikf[a]
AR EGIAT B E M8, Fuc 5 Rha. Man 2 Ff By s

JRIKFEY COD,, 22k R R RECL B 1 7% =

HoAp 7 P EE R IR L COD,, £ MR R I RNH 5L
Z A BEEES: HY Gle. Gal. Ara. Xyl Fl
Fru iX 5 P B /RIKFES COD, 4ok & 1) B JH
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B HAB SR B2 R H p=1; Man 5HAh 5 {E°A 2.49+0.25 mg/L.
BEEE /KRR L5 COD Sl 5% & [l H SR 3 B 1 0 213 HpebERmERES CODMEX &

5t p=0.394; Rha 5 H At pEEE /R IK 5 COD,, £ PG

A Ml AR B A 5 p=0.122.
4 BPEEE/RIKES COD. MLkt X R R EARE

Table 4 Linear relationship and regression coefficient between

molar concentration of monosaccharide and CODc,

HIZ 6 AT %N, 4 FERIBEIRZ S COD, #A 4k
PESE R H 1.20<K<1.50, 17>0.9514. XI#-Hi (1[5 &
HodAT WEYE T, Sucrose. Lactoses D-Galacturonic
acid fll D-Glucuronic acid i £ % 5 COD,, Z&14:5%
ZNRHRE WA REEZRH p=1; 4E5E 4

Fk &M E A S e wH0, - FaUEN CaHxuOqy B Sucrose 1 Lactose 2%
D-Glucose  y=0.1888x+1.2387  0.1888+0.0021°  0.9937 PR RIRRR K %, 0 TFaER CH,0;7 K
D-Mannose  y=0.1632x+8.7760  0.1632+0.0023¢  0.9861 D-Galacturonic acid 1 D-Glucuronic acid £ 45 & &}
D-Galactose  y=0.1669x+5.4979  0.1669+0.0020°  0.9903 KK AEHL. fEFEFR, C. H. O JRFII/NE COD,,
D-Arabinose  y=0.1479x+1.3642  0.1479+0.0018%  0.9931 HRM, 513U FEFER COD,, 2814 % R a1 R %L

D-()-Xylose  y=0.153x+1.3995  0.15320.0012°  0.9886 Sl
D-(+)-Fucose  y=0.1618x-2.1327  0.1618+0.0020%  0.9919
L-Rhamnose  y=0.1591x+2.7498  0.1591+0.0022°  0.9920

Fructose  y=0.1848x+2.0205  0.1848+0.0023°  0.9946
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B Fru JB TEIRESN, FHgx 7 Fhepp | TreRE. bk oH oM OH  OH
PR SR R AT EABON CODG A M, o Ao o S
A B RIR P b, Stk S S8 EuZ, COD,, 18 OH CE)H 0 OH ©OH OH

D-Galacturonic acid (C;H,0,) D-Glucuronic acid (C,H,,0,)

& 4 BERLELER
Fig.4 Chemical structure of Sugar
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St CHyOs6, 1L [F]BE /R EE COD,, E AT HEAS HE C H.

O AT M5 COD,, X% ¥: 1 mmol (CH,0) COD
5 PERTEIRER) COD. & (mg/L)

Table 5 COD,, value of Sugar concentration

Fh % 10 mg/L 30 mg/L 50 mg/L 70 mg/L 90 mg/L 100 mg/L
Sucrose 18.90+4.34  32.1243.65  60.2542.42  85.38+3.00 114.67+1.82 148.53+3.26
Lactose 16.4142.83 34444232  64.33+1.55  90.89+£3.48  125.27+£1.62 153.99+3.00

D-Galacturonic acid ~ 14.56+2.61  30.29+2.52  47.72+3.05  83.36+3.15 136.63£2.02 173.46+2.34
D-Glucuronic acid 15424342 35.06+2.17  5546+2.04  86.92+4.36  132.66+2.53 187.294+3.30

G 110 mg/L 130 mg/L 150 mg/L 170 mg/L 200 mg/L
Sucrose 160.02£3.63  179.94+2.90 200.66+2.54 223.74+1.70  236.65+3.05
Lactose 165.56+3.42  182.28+1.65 187.594+2.38 205.46+2.44 230.07+4.07

D-Galacturonic acid  189.41+3.24  196.70+1.89 214.78+2.05 241.12+2.51 262.14+1.76
D-Glucuronic acid ~ 190.7542.65  200.41£1.94 210.33+£3.22 234.03£2.53  260.51£2.56

R 6 PEREKES COD. HYZk 4 X AR EIAFRE

Table 6 Linear relationship and regression coefficient between Sugar concentration and CODc,

A% ET A #HE/K r
Sucrose y=1.2808x+3.2617 1.2808+0.0010°¢ 0.9806
Lactose y=1.2150x+8.9744 1.2150£0.0087¢ 0.9671

D-Galacturonic acid y=1.4442x-1.0727 1.4442+0.0016° 0.9614
D-Glucuronic acid y=1.4107x+3.5838 1.4107+0.0065° 0.9514
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WA ERRERR, N 18%. 12%A1 15%; Gal {E4b
P 20~30 min WS EFREICRER, N 12%.
222 Ara. Xyl. Rha 5 Fuc Z1&2% & F1k
TR AL AT A & 624825 COD. 1A

Xyl. Ara. Rha Fl Fuc Z%IH25 5 7R [F b
]S Y COD,, fH 2 N M H H % Sl 2 (7] 22 5 A
Ko W& 7 fs.

1.2
1.0
0.8 -

0.6

CODcr{fi / (mg/L)

0.4+

0.2
0

(G S5 5 T (R AL BN 6] / min
& 7 Xy \Ara\Rha 1 Fuc Z{RBFE FIATEILLIERTE)F COD..
&
Fig.7 CODcr value of Xyl, Ara, Rha and Fuc after different
treatment time by low temperature plasma

VUFh BBELE AL T 10~40 min I} COD,, 18 T P&
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K, 7 40 min 54 T P28 . 3G 255 74K 60 min
AbEEJE, DURHEBER) COD . FRFRIWIUETA R COD:
{HIT) 43%~49%. HH Ara 7EALEE 10~20 min P COD,,
PR R, N 15%; Xyl 7E4EE 20~30 min N COD,,
PR K, N 16%; Rha 7EALHE 10~20 min £ 10~20
min P COD, FKF K, A 13%; Fuc 7EALEE 20~30
min P COD,, PR K, N 17%.

1.2 - -o- Xyl

H —— Ara

1.0e -0~ Rha

f\i —o—Fuc
e 0.8

&

B g6l
0.4+

02 L L 1 1 L J

0 10 20 30 40 50 60

IG5 85 7 R AL BB 1] / min
[E8 Xyl. Ara. Rha l Fuc ZIKIRFEFAETREIRIENTEFHE
BE
Fig.8 Sugar content of Xyl, Ara, Rha and Fuc after different
treatment time by low temperature plasma

Xyl. Ara. Rha 5 Fuc PUFf R RAICRS &
TARAS RIS [ AL B = S b A 2 PR . g 8
F7se

DUAh BEZOIRAL R 60 min J5 FIRE S N EI4]
URARAC RS S 1) 48%~54%. Forf Xyl 4bHE 10
min 55 20 min B R FEAK LB, A2 1%; Xyl
A1 Fuc Ab2E 10 min P& S BEASELBIAERE, 8 6%:
Ara A1 Rha 40P 30 min B HE & =K ELBIAILT, N
13%F1 12%; Xyl 1 Ara Ab2E 40 min B BE & 2K
BRI, A 31%F0 32%; Xyl A1 Rha 403 50 min 4
S BIAERE, N 38%; i Xyl fEALHE 20~30
min WS BRI B, A 13%: Ara fEALFE 10~20
min AHEE R FRIKER K, A 13%; Rha 7EALEE 30~40
min WS BRI E, 4 18%: Fuc fEALHE 50~60
min WS BERFRRR KR, A 15%.
2.2.3 D-Galacturonic acid. D-Glucuronic acid.
Lactose 5 Sucrose 2155 & TR R F) 4L 22 i
8] J5 494822 F= COD,, 18

D-Galacturonic acidv D-Glucuronic acid. Lactose
H1 Sucrose PUFIHEAAKIHR S5 B (A AN R AL RN 8] f5
COD,, fH 2 % H & i [ 2 n A K. Wi 9
Fose

DUFEAE LR TR 10~40 min I COD fE B Ea AL
K, 7E 40 min J5#aTFLE. LI KIR% STk 60 min
AbFRSE, DUFPHER) COD. B T FERIWIAHE COD., (8
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] 42%~44%. HH' D-Galacturonic acid fEALEE 10~20
min § COD,, FFKHE 5K, N 15%; D-Glucuronic acid
TEALFE 10~20 min P CODg FHERRK, N 14%:;
Lactose 7EALFE 20~30 min F 30~40 min P COD,, F&AI%
FEK, N 14%; Sucrose 7EALEE 10~20 min § COD,,
PRI, N 15%.

L2p —— D-Galacturonic acid
—o— D-Glucuronic acid

= 1.0g —0- Lactose
Eﬂ —o— Sucrose
= 08F
8 0.6
S

0.4+

0.2 L

0 10 20 30 40 50 60

(G S5 5 T (R AL N 6] / min
& 9 D-Galacturonic acid. D—Glucuronic acid, Lactose 5§
Sucrose ZRIBFEFAEALIRATIEEHY CODer (&
Fig.9 CODcr value of D-Galacturonic acid, D-Glucuronic acid,
Lactose and Sucrose after different treatment time by low
temperature plasma
D-Galacturonic acid. D-Glucuronic acid. Lactose
55 Sucrose PUFHHH IR 2R S5 B PR [R] I R) b 2
JERE AT TR I 10 Frr.

1.2

1.0g

' i/ %

e 0.8

= 0.6 -
—— D-Galacturonic acid

-~ D-Glucuronic acid

041 —— Lactose
-0~ Sucrose
02 L L 1 1 L J
0 10 20 30 40 50 60

(AL A5 B T PR b FE S (1] / min
& 10 D-Galacturonic acid. D-Glucuronic acid. Lactose
5 Sucrose Z{ERFE FHARILIEMEGRES S
Fig.10 Sugar content of D-Galacturonic acid, D-Glucuronic
acid, Lactose and Sucrose after different treatment time by low
temperature plasma
VU2 ALEE 60 min JSHES & FRERIVILAAR
AL RE S B 50%~59% . H ' D-Galacturonic
acid AT 30 min 55 40 min BPES R ELFIE AL, F1
72 1%; Lactose A 10 min B Bl S & FHK ELET N 12%
ML 10~20 min WHE & EFFKELGI-1%;  Sucrose
AEFE 20 min IPRE S EFEACELEI Y 28%IM AL 20~30
min B & 2 FEK EL N-6%; Lactose 5 Sucrose 4bFE
10 min PR S ERERHGIAIT, N 12%M 13%:;
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D-Glucuronic acid #1 Lactose AbFE 20 min BF#E & &%
R @I AT, A% 1%; D-Galacturonic acid F
D-Glucuronic acid #bFE 40 min B HE& E RS ELBIAE
T, #HZ 1%; Lactose 5 Sucrose AbFE 40 min FJHE &
w AR BIARE, A 39%; D-Galacturonic acid Al
Lactose AP 50 min WA 3 & P LLBIAHTE, A 35%:
Hrh D-Galacturonic acid 7EALFE 10 min B #E & & FF#{IK
HKi K, N 15%; D-Glucuronic acid 7EALFE 50~60 min
WHE S BRI N, N 11%; Lactose fEALFE 20~30
min PHEE BRI, N 12%; Sucrose 7EANEE
10~20 min WHE S BFFRERK, 7 15%.

12 BRI R SRR S5 55 1A /E AL R 10~40 min
INf COD T BN, 1E 40 min Jo#a T4z Hix
2 COD,, fH T B 2IWIURTE R CODer A1 42%~49% .
12 FEREEYIRALTE 60 min J5 AR & &N BRI A
A FRIRRE S B 44%~59%, Fi& B3k R 4t
#o

23 BERURMEREARKEBLERHELE

5 CODcr &

2.3.1 Glc. Man. Gal #= Fru £ 2 88 4 B4k
¥ jE894E5= 5 CODer 14

Glc. Man. Gal fl Fru &R E KA 284 E] AL FRES
B8] J5 () COD, fBL 52 T B34 HL % BpE 2 8] 22 7 A Ko
WK 11 frs.

1.2

-~ Glc
-0~ Man

1.0

0.8

0.6

CODcr{fi / (mg/L)

0.4+

0.2
0

10 20 30 40 50 60
BLE R A B3 AL HE I 1] / min
& 11 Glc.Man\Gal \Fru £ RE &4 /A ESCEERTE]fFHY CODcr
&
Fig.11 CODcr value of Glc, Man, Gal and Fru after different
treatment time by ozone generator

DU B AEAL TR 10~40 min I} COD,, 1N B
BOR, 7E 40 min J5E T 742 . S AR A4S 60 min
MhFRJE, DURHELETR] COD, T B BIRTAGIA W COD,
B 50%~53%. FHH Glc fEALEE 0~10 min 1 20~30
min N COD,, FAIRZE R, N 13%; Man 7EALEE 20~30
min N COD,, FAIRZER, N 14%; Gal FEALHE 10~20

min i COD,, F#IKF K, ¥ 13%; Fru fEALFE 10~20
min N COD,, f#IRF K, N 17%.

Glc. Man. Gal fl Fru PYFf A TRZ A R AE
A AN [E I TR AL H S S AR N e, wE 12
JT7R o

1.2

-~ Glc
—o— Man

1.0

0.8

0.6

A A %

0.4

02 0 IIO 2’0 3|0 4|0 r50 6|0
LR A B8 AL FE A 6] / min
E 12 Glc, Man, Gal, Fru ZRE% 4% B EIEATEFHITE
£y
Fig.12 Sugar content of Glc, Man, Gal and Fru after different
treatment time by ozone generator
DU Fh BB TR AL BE 60 min 5 HIHE & & %2
WIERAEFE & &I 49%~53%. HH Gle 4b#
10+ 20 min BPHES ERFACELEIEML, AHZE 1%; Man
Ab3E 20, 30 min BHE S EFEACELEIERL, A2 2%:
Gle A1 Fru 403 10 min PR & & FEARELAIELL, 4 9%
F1 8%; Gal F11 Fru ZbFH 10 min B4 & & PR EL BT el
N T%H1 8%;  FHirf Gle A1 Gal ZE4LFE 40~50 min P4
FRFRERK, H 12%F 14%; Man Fl Fru fEALER
30~40 min WS EFFRERER R, A 13%F 16%.
232 Xyl. Ara. Rha #= Fuc £ £ 8.8 4 B4k
#E 225 COD A
Xyl. Ara. Rha fll Fuc £ R R A28 A A HE
[ J5 /) COD, fE. 5 T PSS HL % 508 2 [a) 220 A K

wnE 13 s
1.2 -

-0 Xyl
-t Ara
_ 1.0g ——Rha
|
= -0~ Fuc
g o0sh
< 06}
j*
a
O 04l
0.2 ,
0 10 20 30 40 50 60

S R HE 23 A RN ] / min
&l 13 Xy | \Ara\Rha #1 Fuc £RE &4 2T EILIRRIE]fF CODer
&
Fig.13 CODcr value of Xyl, Ara, Rha and Fuc after different
treatment time by ozone generator
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DU fh BRI AL TR 10~40 min I COD,, 8 T B&# %
5K, 1E 40 min J5#a T 742 . &1 RIR %5 B 744 60 min
AbEEJE, DURHEBER) COD . FFFRIWIUETA R COD:
{H 7] 48%~53%. HH' Ara 7EALEE 10~20 min P COD,,
PR R, A 15%; Xyl ZEALHE 10~20 min N COD,,
P E R, SN 16%; Rha fEALEE 20~30 min P COD,,
PR R, N 15%; Fuc 7EALEE 10~20 min £ 20~30
min N COD,, f#IRZE R, N 15%.

Xyl. Ara. Rha 5 Fuc PUFh SRS AR A
e EA R AL B 5 S E A 2 RS K 14

NS
1.2 Xyl
-0-Ara

. 109 ~-Rha
?E -o-Fuc
e 0.8 -
&
= 06+

04+ 1

0_2 1 1 1 1 1 ]

0 10 20 30 40 50 60

LUK A S A BRI ] / min
& 14 Xyl Ara. Rha #l Fuc RRE &4 B2 EIEATE)FHIHE
BE
Fig.14 Sugar content of Xyl, Ara, Rha and Fuc after different
treatment time by Ozone Generator

PURh e A0 60 min J RIRHE & & N RE MG
HRADHRVERRE S 5 49%~53% . FH Xyl AbEE 10 min
5520 min RFHE S SR FEACELBITRL, AHZE 1%, ABEE 50
min. 60 min BPHE S EFRELEIEAL, FHZE 1%; Xyl
H1 Ara Z0FE 10 min B BES S FEACLLEIELL, 9 13%A0
12%: Ara Al Rha AP 10 min B kS S BEAE LBl e,
N 12%H11 11%; Ara F1 Fue 40 30 min B 5 5 & B4
FEBITAl, A2 1%;: Herb Xyl ZE4L3E 20-30 min A B
B ERER K, N 17%; Ara il Rha 7EALFE 0~10 min
PIFE ST B PR R, A 12%F1 11%:; Fuc 7EAREE 0~10
min 1 20~30 min PHE S EEINRER, N 15%.
2.3.3 D-Galacturonic acid. D-Glucuronic acid.
Lactose 5 Sucrose 2 2 A& 4 B4 G 69454
£45 COD 14

D-Galacturonic acidv D-Glucuronic acid. Lactose
H1 Sucrose PUFIHEAAKIHR S5 B (A AN R AL RN 8] f5 1
COD,, fH 5 T % H & 5l fa) Z 0 A K. i 15
F7se

DUF BEREZEALFE 10~40 min I} COD, fE N B4
5K, 78 40 min J5 TP 2% . £ RIS 55 744 60 min
AbFRSE, DUFPHER) COD B T FERIWIAHE COD., {8
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1 45%~50%. H:H D-Galacturonic acid 7EALFE 10~20
min N COD,, BREF K, N 15%; D-Glucuronic acid
FEALEE 10~20 min N COD,, FEREK, N 18%;

Lactose 7EALFE 10~20 min P COD,, P&IEE KA, A
18%: Sucrose 7EALFE 10~20 min N COD,, PR 5 K,

N 15%.
L2p —a— D-Galacturonic acid
—o— D-Glucuronic acid
- 1.0 -0 Lactose
a
= -0 Sucrose
g 08f
£ o6t
L
(=]
o
O 04+
0.2
0 10 20 30 40 50 60

S R HE 23 A RN ] / min
[& 15 D-Galacturonic acid. D-Glucuronic acid. Lactose
5 Sucrose ZRE & #Z N EAIERTE]FFHY CODer &
Fig.15 CODcr value of D-Galacturonic acid, D-Glucuronic acid,
Lactose and sucrose after different treatment time by ozone
generator
D-Galacturonic acid. D-Glucuronic acid. Lactose
5 Sucrose PUFHEE R Z 5L R A 56 EAN RIS ) Ab 2
JERE A TR . W 16 Fr.

1.2

1.0g

' i/ %

= 08 _ ‘
—

¥ 06 s D-Galacturonic acid
-0~ D-Glucuronic acid
0.4+ —o—Lactose

=0— Sucrose

0.3 10 I 20r 30I 40 I SOI 60 I
SLAH e e 2% A B 1) / min
& 16 D-Galacturonic acid. D-Glucuronic acid. Lactose
5 Sucrose ZRELZE R TEIIEREISHHES=E
Fig.16 Sugar content of D-Galacturonic acid, D-Glucuronic

acid, Lactose and sucrose after different treatment time by
o0zone generator

VU2 ALEE 60 min JSHES & FRERIVILAAR
ALV RNE & B ) 59%~65%. H ' D-Galacturonic
acid AbFE 40 min 5 50 min P& & PR EL BT ALL, A1
7 1%; D-Glucuronic acid 43 10~20 min BB & [%
fREEHI N 0; Lactose AbFE 50~60 min FARE & & FF{K L
15 0; Sucrose AbFE 30 min 5 40 min B FES E FFK
LBl oL, A% 1%; H o D-Galacturonic acid 1
D-Glucuronic acid 7EALEE 50~60 min P 8 FFHRHR
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K, N 14%H1 12%; Lactose EALFE 20~30 min P BE
T EMRFER K, N 12%; Sucrose FEALEE 40~50 min
WS RPN 15%.

12 FhHESP R 2 S R A AR 7EARFE 10~40 min B
COD,, {H FREHaAEK, TF 40 min f5# T VP22 HE%%
COD,, i T MW7 CODer {H 1) 45%~53%. 12
FIpERYI AL TR 60 min Jo5 HIFES & N IFERIMG AL
BRYATRRE B 1) 49%~65%, HES AR TR .

3 ZHig

3.1 FERMI COD, fH 5 H TR | BE/RIKEEHRA
BOFZTER R, BREP BB LA, e
COD, {H #4752, [F] 5T &9 5 1 b A e e P
CODy, fH fRrs B 0E PR Sk R &, S S Eox
COD,, H# AR, [FEE/RIRERSRE, . &%
HHZ, COD, fHillim: 7T A FERIFER COD,
LR R I R COHL O i+ 1M COD,,
FKZN: 1 mmol (CH,O) COD,, A 2.49+0.25 mg/L.
3.2 12 PR SRR S5 A R Uk A A Ad
HSHE S &AM COD., HES R T &%, Hrabr
10~40 min I} CODer {8 N F##HECKR, £E 40 min J5&
TPLE. 12 PlE) R AR 55 2 TR o b & =
H1 COD, fH P Z AR i T FARR A 25

33 WP TR IE ORI TR K COD,, i miff 3=
BRHZ —, RS AR I E R SR T
SRR AR, BIRIR S R BA 1 A A E
X I TR K B P CODgn B35 /KR IIEHT
[ B LS BL I s e T AR A A b 2 A S X SR
TR AEER .
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