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Abstract: Hainan Wenchang green pepper were used as raw material. Six water quality indicators (COD, BODs, pH, ammonia nitrogen,
TN and TP) in sewage from traditional water retting (A), microbial enzyme (B) and frozen mechanical peeling (C), were measured and
compared. The qualities of white pepper were compared and analyzed. The results showed that the water quality indicators by three kinds of
peeling methods had great difference. COD value ranged from 742.31 + 23.82 to 1.89x104 + 332.90 mg/L, BODs value from 445.54 + 23.68 to
9.21x103 £ 130.13 mg/L, pH from 5.03+ 0.05 to 7.44+0.06, ammonia nitrogen value from 59.88 + 4.56 to 164.47 + 8.85 mg/L, TN value from
101.23 £18.73 t0 499.02+27.59 mg/L, TP from 17.78 + 0.44 to 41.92 + 2.95 mg/L. These were V water. The order of the pollution degree of the
wastewater was A sample sewage > B sample sewage > C sample sewage. The BODs /COD of three kinds of peeling sewage was bigger than
the 0.4. BODs /TN was greater than the 4.00. BODs/TP was greater than 25. These indicated that the pepper desquamate sewage could be better
biochemical, the carbon source content of the denitrification of the peeling sewage was sufficient, and the sewage water quality met the
biological phosphorus removal demand. Wastewater treatment technology can be considered in a reasonable combination of various biochemical
treatment technologies. The quality of white pepper obtained by microbial enzyme was the best and the time of frozen mechanical peeling was

the shortest. In order to improve the quality and industrialization of pepper, the traditional water-retting peeling must be obsoleted and the new
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processing method of mechanical peeling and microbial enzymatic combination should be developed.

Key words: pepper; peeling; wastewater composition; quality; comparative analysis
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Table 1 The COD value of samples

. X A EARARIML
Ao B B 1) > 3 COD/(mg/L)
A (10?) 10d 15.61 15.44 15.98 1.89x10%+332.90°
B # (10?) 3d 3.99 4.08 3.93 4.82x10°+91.03°
C# (10M) 30 min 6.37 6.12 5.98 742.31+23.82°

E: (1) ABWEGARREBLE TR, BAEABAMBERBLIFK, CHAAFIMBLEETAR, (2) 100 10?55 &5 A
#104%. 1004%; (3) COD #481A x+SD &7; (4) RFFE 4K T% Duncan's #28, f£ p<0.001 K- £ FIEFBH, R 2~%K6F.
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Table 2 The BODs value of samples

BODs-BOD/(mg/L)

H o JBE R BT IR) BODs +4-BOD =4/(mg/L) 1 ) 3 BODs/(mg/L)
A# (107?) 10d 0.25 4.79 4.86 4.92 9.21x10%+130.13
B # (10?) 3d 0.25 3.46 3.30 315 3.05x10%+155.03°
C# (10%) 30 min 0.25 446 4.94 470 445 54+23.68°

2.1.3 XA pH /A

M 3 ATAN, 3 B R TR BT S KK pH (E 2
JEHRE (p<0.001), A FEE/K pH N 6.52+0.13, &
S9MRME: C FEIS/K pH N 7.4420.06, 2590t B
4 GB 18918-2002 Histhrit: (pH >y 6~9); i B F£i5
7K pH A4 5.03+0.05, /"% GB 18918-2002 HEbrRitE,
TR ER 5 A REHEL
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Table 3 The pH value of samples
pH

Hsb  BUR AT 1 2 3 pH

A#  10d 638 664 654 6524013
B # 3d 499 503 508 503+005
CH# 30min 745 750 7.38 7.44%0.06°
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Table 4 The NH,*- N value of samples

o gj:é BHEATE 1 ‘ﬂ}z}g A 3 NH,*-N/(mg/L)
A% 10d 0.025 0.316 0.332 0.349 164.47+8.85%
B ## 3d 0.025 0.307 0.294 0.319 150.68+6.70%
CH# 30 min 0.025 0.232 0.266 0.249 59.88+4.56°
=5 MM TN{E
Table 5 The TN value of samples
; X L S BUE A
o JBL BB 1) = ERIE Ay 5 3 TN/(mg/L)
A# (10M) 10d 0.043 0.549 0.521 499.02+27.59°
B#f (107) 3d 0.043 0.387 0.403 339.00+16.26°
C# (10M) 30 min 0.043 0.126 0.164 101.23+18.73°
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IRYEFRHERERUIO L FE 2 ] S B AR I 28, AR
7 il 28 150 09 75 2 4 y=0.01001x+0.00001145 , R’=
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KX R VORI B K TP 5 B 22 AN i,
HRAHEME TP SEMEEREY EE

(p<0.001). 3 Fit K ik, AFEIE/K TP & &fm
41.92+42.95 mg/L, HKH B FEIE/K, ik 37.16£1.60
mg/L; 1M C FEEE/K TP & & fik, 79 17.78+0.44 mg/L.
MR KA KRBT B, AL S EUKIA S E 5
1, BT AR, T EIRAERS
R PR 3 R B J7 i R R K T TP A R
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Table 6 The TP value of samples

. . ANRE

M BUEER 5 TP/mg/L)
A% 10d 0420 0390 0449 41.92+2.95
B4#  3d 0356 0372 0388 37.16+1.60°
CH# 30min 0175 0183 0176 17.78+0.44°
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Table 7 Results of BODs/COD
o s qinn) BODs/COD
A 10d 0.49
B # 3d 0.63
C# 30 min 0.60
E AEABGAREBLEFK, B A AMA Wb
T, CHEALENMBLE X TR, & 8~K 10 F.
2.2.2 777K BODs /TN 4F4E547
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&2 —, KN BODs RIS /K A AT A4 F Bisont
PR BUR AL P VR, B A SRS T 2K
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Table 8 Results of BODs/TN
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Table 9 Results of BODs/TP

o JBL BB 1) BODs/TP
A 10d 219.70
B # 3d 82.08
CH 30 min 25.06
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Table 10 Comparison of the quality of white pepper obtained by three peeling methods

Bk B i &S AR A H R . FEL b E  PREE BRI
. . ek EFIL A o
ik B 1(DI%) 1(PI%) Lok (mL/100g)  &/%(m/m)  /(CFU/g)
A 10d  99.12+1.21 0 A ARk H 51.88+0.33 2.0240.12 4161022  2.10x10%+45
Farerik
B 3d 97.14+1.32 0 x 52.32+0.28 2.18+0.13 4.25+0.21 90+16
vk 4EIE
C  30min 96.22+1.06 2.22+0.19 A#kkik x 50.08+0.31 2.19+0.12 4.23+0.19 45+10
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742.31+23.82~1.89x104+332.90 mg/L , BODs 1 A
445 54+23.74~1.89x104+£129.47 mg/L , pH i N
5.03+0.05~7.44+0.06, 2 A& fH A 59.90+4.44~164.54+
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WO TS Gedae/ N, AEATUBRZ I B RS A3 2 M
s ACRFA U R AT TE e Tl A P 2
Ko SN EARER T R R &, AR AT
AR S A VR U R i AR S5 A i 7%, i
TSR AREHIT CRAA ) R BT P A R4 T
SrESAiA), AR BRI A IS P45 G A R
Rz, BE AT PRAE 1 EHARU™ b b JiT,  SCREIRD SRR 7K
S REE 5 5 o

3 g
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31 AMEGIKIXIE . A IRREAN A U S ™
AEEIK R 6 MK FRAREAT TIE AL, 25 RR
B =Mt 5z 7 BT =5 KoK i Feds 22 R K, COD 13
N 742.31+23.82~1.89x10°+332.90 mg/L, BODs fE N
445 54+23.68~9.21x10°+130.13 mg/L , pH fH K
5.03+0.05~7.44+0.06, Z % fH v 59.88+4.56~164.47+
8.85mg/L, TN A 101.23+18.73~499.02+27.59 mg/L,
TP}y 17.780.44~41.92+2.95 mg/L, Y3845 V 25K (GB
3838-2002 /K I EARMED o

3.2 15KIG AR KIS ARG IK>B RIS 7K>C 1
157K, MUMRL R 15 G RE R s = FPAS [F) B 2 157K
BODs /COD 3 KkF 04, BODs/TN ¥J kT 4.00,
BODs/TP $4KT 25, FRBAHHMUN Rz i 7K il A= A VR
U, 157K R AE YRR R oK

33 THIKABEEUR BR A Z A AE A AL BEEOR S
&, WKARFRAL-UASB-AZO 254 5 Tolkis /K b B T
2P, FRE, s KT E NS R, SRS RE
o, BN BR IR ENSCR Y oA T Rt A

34 =R R AR T () ARG o AR A
B e B Bt OXUBREELE, ToSE Rk, BEERA), 1
it 1 Fof 1] AVAR W LB R v (X 30 min), HH
BT A5 SRR 78 S BURAK,  (FARHUBRBE By 0i 2
(2.22%) 2= T .

35  AEGIKIKIZE N R ISR AAE AT « S
WG RN K e, vIR FH DA AR5
URHLL R VAR S A 1 %, BT R 7 A A
afifig R, SARE R POE AL 5 PR A R LIk
J K7, B AT CRAIE RS b b 5T, SRR AR S 2K
PAEZSE=HiN MR/ N
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