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STUDY ON THE DEGUMMING PROCESS
OF HEMP FIBRES

ABSTRACT

The hemp fiber is one of the most prospective cellulosic
fibers. It has many natural healthcare functions, such as good
bacterial repellency and inhibition, good moisture-absorption and
air-permeability, radiation shielding, skin moisturizing etc. Itis a
real "green product”, and many environmental protective textile
and nonwoven-textile products can be developed from hemp fiber.

The textile processing of hemp is still not ideal for the
historical reasons and its inherent properties. Degumming is the
most important process in the treatment of hemp fibres. It plays an
important role in stabilizing and improving the product quality of
the next process. In our country, the most widely used preparation
method is chemical degumming. But this traditional method is
time consuming and non- environmental-friendly. Although the

degummed hemp can meet the need of carding and spinning, it is



not perfect enough, the quality and stability need to be improved,

The thesis is based on these problems and finding the way to
improve hemp degumming effect, so as to improve the quality of
hemp product. There are not many researches on degumming
process of hemp fiber whether at home or abroad. So the study is
meaningful in improving hemp products and of more scientific
value. It helps to speed up the technical progress.

The main contents of this paper include:
1. Applying the present methods of ramie pretreatments to hemp,
finding the optimal degumming process for hemp.
2. Reserching further on the process of hemp Enzymatic
Degumming , including kinds of Enzyme, auxiliaries , conditions
and so on, in order to reduce gum and alleviate the burden of the
subsequent chemical degumming process.
3. Finding the optimal conditions of chemical degumming
process.
4. Comparing the degumming effect of Enzymatic —chemical
degumming process and chemical —Enzymatic degumming
process.

Then test the Residual gum and lignin content, and obtain the
optimal processing conditions and parameters of enzymatic

degumming of hemp. Because the vitality of enzyme is not high



enough, enzymatic degumming is not effective. After the further
chemical degumming, the requirement of spinning yarn is

reached.

Chen Minghong(textile engineering)

Supervised by associate professor Cui Yunhua

KEY WORDS: hemp, pretreatment, enzymatic degumming,

chemical degumming, residual gum content
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B=ZF KEERLERSSH

BT FERPR

e FHLEE TR RRAT 4 B FARHE, B SR A E $50B5889-867% Bk ¥
ST EE RS KRR R AR AL A Y
R SCIALE BT KRR R P T 2N & .
1.1 wen
HERRFEBENLA B, BUR3 B0 iR .
1.2 RERKE
£ JL.6B583-86 (*HR[EIF R, FAKRRBI;IEY .
BAREAFHAR:
Wo=(G-Go)X100/ G G-
A W—ABERESKE, %;
G—RHNEE, ¢
G—AHNTHE, g
1.3 BREUESINEIINGE
1.3.1 E¥ERE
R AR R RN R D R3S , e A 150m] £cAR b %2,
INRZEBAEE, RHEREEN4-6%/h, R, RTEREER,
HHEAR
W1=(G¢-G1)X 100 / Gy G-
AP: W—ABRHNBEERSE, %:
Go— AR AR TE, g
G—A NG RENTE, g
1.3.2 KEMIR
H AR EUISAE RS R 2 BB N 150ml B @A = A A s
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REXFEFLHALEX

IWNEERABKBER, _TEEE.
HEAR: Wa=(G-G2)X 100 / Gy 3—3)
Rb: W—ABHKBYSE, %;
Cr—APRIKBEYEHTE, g.
1.3.3 REPDRE
FRBUKIE Y A 150m) « YRE 5/ LI ERSE AW, K ik
3h, HEBEE.
WHEHAK: W3=(G-G3)X 100/ Go 3—4)
A W—ABRRKDESR, %
G—AHRUERYEFNTE, g
1.3.4 ¥HHEAE
FRBUR RS B, 4 BUBON IR 150mL ¥ 420/ LGS ik
WA= RRENE, K35, BEHHE,
HEAK: WA=(G:-G4)X 100/ GO (3—5)
Ap: W—ABREAERER, %
G3—~ABEWMEAERENHTE, g.
1.3.5 KREZR
FANLIERSgRA¥, REXFEEIR /S N T IR AL 1. 5om, R
WA E L g R EE E /S A30m172% HIBMIE T, 7E8-15CIE
hEBE=APORE, AREKBREE00], E#lh, HENERMKE
BYDERRENERREESERPISHERET, HEEE,
HHEAR: Ws= (G"—G) X100/ (G¢"-Gy) (3—6)
R We—ABNARESE, %;
G —ABNAREEFBPLERLTE, g
C—EBBLESETE, g
G —ABRESHERRETE, g
Go—EWMTE, g.
1.3.6 HHEELR
WEULERSSROPEME,
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FRAEXFEFLFABT

We=100— (W;+Wo+W;3+W,3+Ws) G-
AXP: W—EHRAEESE, %.
1.4 FRSRESHSE
HERREREPLA IS EA5HRFE, BTEEE, BANH150n1,
I 2208/ LA RN Z AP, Kb h)s EHRG EIL AR
EFARD, RHEHTEE.
HEAR:
Wi= (Go—Gy") x100/ Go 3-8
AP: W—ABRETKRE, %;
G—RABMTE, g
Go—MEEREEHRETE.
1.5 MTHBRREN S5
FERRREBEHLA B 3 EL5e0iRAE, MEEES BN 150n]
YRBE A 200/ LEBALBNHR O = S P R boh, Wi EEE.
HEAR: We= (Go—Gy) X100/ Gy 3—-9
R We—ABRRKRE, %;
G—RABMTE, g
Gy— R R B AR TE,

BT HSSREREE

HRIE ERTEBRORRERES S BAE 3-1,
K31 EBARKKRERZSTER (%)

B SRR SR IKEY| R EARRARRE SER| SRE
48 |10.3 |1.40 19.52 | 9.61 | 23.14 |4.05 | 52.33 | 41.91

LR ELE

D KERRLER S PEFER. ARRSERER, STHSE
HEMTHERZREK, RXERATPERTELANEERS, Bk
ERRLEPEREER.
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FEXERLFIRX

ERRTEPERE LR,

2) KRR RBAKEY & BEH, BEfERRIET 5¥ME
ARy

3) PRSI A B TR ARG, X FREREBOHK
BReFdE, ROEZENGmE, URBERTHHE.

O KRERPHTER SRR, SRER, BILREETENHR
K.
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FEXFWLELIR L

FME AAAETZMEL

FRRFEHBTLBRRN AN EEBEFRTCERE MRA £
FREFHRRE, BERAERORMEEHELEELETE, TBE
FE R GRA I A AL AL IR

F—1 FRETZMEE

TR, AR ERA SRR 40-45%, 7
BRBREROERRE, EFEOHEN 10g/L. WEASITEF &
M_REFEMH. AXAREE K, HEX2h 530, —&LZ1h. §
A 2.5 PREMIZHTRRE. RRPEW: KEREK-HE~BK
MWE—~REE K ¥~ T

MHETZSEY: #ikle/L, 2nin, HBEE
RELERELEK 4-1 5E 41
F 41 FEAGITEHOESHE
I% —#% 2h —2% 3h =%
BEE (%) 7.16 4.79 3.93
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FEXFRLFARIL

—&. ZRENEE

BB (%)

—#2h —#3h :

41 FARSTENREHR

B 41 TR, BRCKENRRBRLERE, BE5ENREIE
FERRYE FEAKXKERK FARFETRTAKHER, 55, aF
BIXIBEBRIMET & HBRN, FARREGFERIBRGRR. —
R 2h BB REH, BRWETALANE, HRENADSE, HEERER
ERBRKREES, BEEHRREENTR. T—K 3h BRMRES =X
HETL, REBRLEEA,

AR AR LR Sh fEN BB ELERATE.

EZY BEEIZHLRMRE

KERBH— T XBATRARNTALETLTE, FLBRTEMLE
HEZWIXRNREAR. IRBETZEEAHSFENER: —&F
AR BERHSRR, BEEARRTZMAR; ——Eed%E, &
FRT ERKMBRBEAY, EZENRELETRBELNNZEE
B, BERRRR.

AR AL BTN TR, HH— 5E
fItLEL.

2.1 R
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FREXFRLEMHRI

ARBRIBR T EBER:

BB BB K~ A K~ M~ K e~ 8T

FETELEN:

Rk BEALDRE 10g/L, N 1. 15, ¥E, &E 100C, B
fa1 3 e

Mede: BRRRIRIE 1L, WA 1. 15, B, ®E, 862 24,

AT HERRAEY, RELETRFRS, % BRIFR
E—#, BETFENKEHZTE SRK Tk 10 5405 BFERE, &
BFLFMERTFEMAA.

AT RIERR L REBRE, FHERRYWEFT =K THE.
2.1.1 FaEssbiR

HTFRMITZEHEEN S0CER, AR FRIEEE N 50
T, PRTRHERNEISTESHNTRN RNTRKRE, 235KR
RER, HEIHHER 1. 2. 3 /b6, RESHN 1g/L 5 2g/L #ATR
%, #iHh1: 15,
21.2 FimskE@

BFENMEMENEETESHChE. PHEASHERERE, X
KRRAUEIREL—ER 1.5¢/L, TEATESBIEH 15, 30, 60 534,
PH EAB%ER 4. 5, 10, BN 115,

2.1.3 FkibiE
UK 50°C, #WH1: 15, LHE3TEEH.
2.1.4 FEERLEDY

FRBEERRNEET LR HBFRAERTLENE, &TF
REH MR, REEKIR 25kHz & 50kHz AP IR RR L, B @8 15,
30, 60min, #ELIHH 1: 15,

2.2 RBRHERSE
2.2.1 FsgaiR
TRLRERLE 42
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FERFRLZRIBI

%42 ARAIESHOTRMLELER

IR PRk E| BHE® WAEEN | BTRREK
(g/L) (h) BRRE (%) | & (%)
1 1 1 35.1 6.29
2 1 2 33.1 3.25
3 1 3 33.7 3.92
4 2 1 34.0 3.43
5 2 2 35.6 4,02
6 2 3 36.3 4,67
TR RE T ESHT AN LE 4-2, ST Z
HEw LA 4-3.
36.5
36
g 35.5
35 —— Mk K1/
Faes —=— mrez /1
a 34
35
33
32.5 Wil
0 1 2 3 4
@ (h)

42 FRSEMARTLERRIZEH

*
@ o

b4

WTFREE (%)
. oo o

b od
o

©w

0 1

2
H{E) (h)

—— MR ME1g/L
o R E2g/L

43 FRZEHRLERTRRREOER

36




REXFRLEARIL

AEFEREEGTHREKR, BREEKREREA, /EIMEK,
KEERBEE.

P 4-2 TN, BRIREN 1g/L &, TRAT R 1 /N n i 2 et
TR IE G AR B RS, (B4 4Ein® 3 DS, REENEELE
T, BAENER 2 AR BT

BIRE R 2¢/L B, TMETEIA 1 DEHEME 3 A, FibERRER
W LT, SERBULERRRY 1 R BT .

FRRLES (A% 1h B, BN 2o/l TR BRI ZIET 19/l MK,
{EREENEME 2 MG, 2oL RBRENET 1g/L BREE.

B 4-3, MIREER 1L &, FIRREHIEIA 1 AETinE] 2 /e,
FTHREBRREE TR, Seing 3 E RREERBEH, FoR
RN 2 /MR BR BT

ESWREEh 2g/L if, TARRES AN 1 NEFHANE 2 /BT, WT AR %
EF, BHNE 3 M, BIRRUWTE, BTRRES. FRNEY 2
PERRBF .

TR () 1h B, IR PE 20/l UM T RRERAR MR T 1g/L MR R,
EREE R MME 2 /MG, 2o/L RIREHHT 19/l BIE.

TR, FRRAE S MR RS T IR RBE b (A R K a2
FiRIRE R AMAAN RS, 22HASRKRENLRATE, Thng
WRE R, —RE, TARIRBERKR, WIEESAANEE, BRKEN
RXAERFT: HERRERIE, WRERNEK, BRRERES
KR, GEZESEMNTLERENRTHRERRENEYW, FRIES
¥4 1g/L2h 5, 2¢/L1h RESRCR B 0 AR,

2.2.2 FHAE

ARSERELELERILE 4-3
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FERFBLEART

#43 METZHERKRE

AR |PH | WE (mind FABREE (%) | HTHRREE (%)
1 4 15 332 3.41
2 4 30 321 8.64
3 4 60 314 4.10
4 5 15 34.5 444
5 5 30 33.0 6.86
6 5 60 324 4.94
7 10 ]15 36.7 8.20
8 10 |30 35.1 735
9 10 j60 349 6.15

BETZS LB ERENZR LA 44, 3 TR ENE R
W& 4-5.

—&—PH4
8- PH5
—#~— PH10

0 15 30 45 60 75
Fffal Cmin)

B 44 TRSEHREATLBRENZR
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REXREF LRI

—é—PH4
—#-—PH5
~#- PH10

RTRBE (%)

0 15

30 45 60 75
A (min)

B 4-5 FRZHEXFERCESTRRRENYR

RARNERBEF B ESREREFHIEARRAR: ERBEEET,
KA EEERARAER, FHFARERFRAMER, 368
PH fEAME, TACMEFIRGRZY, A LR BT MARMEALT,
FEERNENES.

I 4-4 TTLUE W, BRI TIAL IR S B AT (A RS T R4, B iR
RIEE/EMA, B 30min #MZE 60min B, FHALERERBER M REIEIE% 28
18, JLe BB RRIE.

K& pH BRI K, TAEBRKEEE LA, pH EHE, RREM /.

T pH K 4, B3 60min XF FIALFRRR B 22 () IR 0 R AR, {EL 3%
E BRI )

B 4-5 TLUFH, M pHEN 4 815 6, AERAEEM 15min ¥
NZE 30min B, WTRRREDEF R, KEEMM, REE A,
PHE %4, FE 15min R BREF.

TR pH E% 10 Bt, 23 RRERA SR BE RS (A K B W SR, (BREER
HE®, BRREBIL.

HIBETT I, T pH (E8/MEEF TR B AT R ZEN
B, ELHEZED, FBF pH HMRE, X RKRFENBRERGS
¥R, Hit pH ARNEEREERK. FAEEFELESEHLER
RN THRARENZW, 285 15min, pH=~4 BRNEREE.
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FEXFALEMRKT

2.2.3 Fikigm
FRZEBKLRERIE 4-4

K44 AT ENRBREZR

L&

BHE (h)

FLBRIRE (%)

BTHRBEE (%)

1

1

36.7

5.91

2

2

34.9

421

3

3

34.2

4.07

Tk TZBH PCERE R ZHLE 4-6, 3HETRREZZEM

W 4-7.

P ERR (%)

w [X] w
- &N &
w oW T e T w
A o e & o =

1 2
e Ch)

B 4-6 FRSEXI UKL ERERLT

MTREEREE (36)
L o o
[ BTN R )

ol

B (h)

847 FRSHEMTKLEHETHRRRENES
e 4-6 FIE 4-7, FUKeSERK, BHERTHLEERRERSTHK
BRREKIEE, EFUKBEE, BARTUE.




REKFEFEFEHR

2.2.4 MEFRLE

TRSYETBEREERIE 4-5
R 45 TBEEABRRE
TR #iE (kHz) | BHE (min) | BFRARKE | BREE (%)
(%)

1 25 15 32.1 4.87

2 25 30 33.3 432

3 25 60 342 4.00

4 50 15 32.0 3.89

5 50 30 324 3.52

6 50 60 332 3.05

TR AEE T ZS B AL E B R MW LA 4-8, 3IFTRRRKEN
Em R 49,

B — B#50Hz

BudEBE (%)

©
=
L4

15 60 75

30 45
B (min)

B 4-8 FFSMxITHBARRAEBHENES

—— HAF25Hz
~—8— $5¥50Hz

MTRBE (%)

0 15

45 60

30
#$fA (min)

B 4.9 FRSHTBAE I THRRBR LN
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REXFMEFLIRT

i 4-8 1 4-9, TUEAHLEMN B, MEERKEGX, B
BTHRRRES N BARTK, MAROFHESERK. ZE5%E,
$% 50kHz, 15min KEEIF.

2.3 &g

D TMLBENBRRMRBEERE, EhTHERERELAG TR
EKEE, HRBBREMIER. HERNEK, KEERBRE, PTNE
I TR AL TR A 3 B[RV FNIR

2) TN pH ERHEN, BIREMREB VEM, HpH XME, &
BESBRR, SHBRRENFEHRKR, BRARFEE.

3) BUKABMEAK, BHBRE B FARS, TZHH.

4) TBF BB B R B ERE, BRLBHARAENBERT . W
REBMEBKR, HEBA, RERERE, EHRGAE.

5) FEIITZNBHEHEERRA, ACTREERALETIR 20/L,
WA EYB RN RAETZ.
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FEXFRLZARL

BHE HVBHREIZHMR

F—T REBERIZ®HR

FRAER G R A TEHBRR E=0 “BH” BRI, 5
MARFERK, BiEHITTIEHRA/ . MEHR, BWEERHE
ERFHKE, LEAE. BAFIPHE. RIE KRN RIRATS,
Bt B E H R H45~50°C, BBEHPHENS. 5~5.5, FHhEFAbE
WA H45'C, PHEH5. & T TFRMBELHNHI1: 15,

YRR T EREN: FR—~HLE K~ YRR~ HuK
RiG—=K k.

1.1 REMHSERASHEEMNFERIRR

HTFRRETFRE, 2EALBETSMILMNSE, MLETEEE
AT E, SHPHRE2g/L, BHEIh. BEGRR EEE h6 . BEY
H&owf (%) HHI%EHEN4, 8, 12, 163TRE. RARERN:
ow.f (%) 4 8 12 16
RILE (%) 33.1 29,2 29.0 29.1

R, AERD, BEEBR: ARKE, RREMNBERERE,
Bk, Ba%8, BHORARowS (%) ZESEARAEM, £F@
MRB PHEES, 8, 10 BIATHBRMK.

1.2 TEAKEIZE 55N RBRESRG W

FABEISNERESRE—Y, TR, TEmEE. TREPHH
EBURBRBRLEFHTE, 45%: FiMigL, 2h52¢/L, 1h. B
% 50Hz, 30min. PR (H0.5¢/L, RE10g/L, 20min, pH6.5, %
#®.

B EXRRBEMCETSREOHER. 6EEEN6h, WHH
ERAENEEEKFIR-1.
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FEKEBLEART

F*5-1 YRR TILET EHMEH RS

KF FABTE & (%,0w.0)

1 Hifs1g/L2h 6

2 E2e/L1h 8

3 T8 B % 50kHZz30min 10

4 BiRE

AEBHEEHELERNEKS2,
R5-2 AESHREVEBEBREARER
HER it W RIKE (%)

1 1 1 31.7
2 1 2 29.6
3 1 3 29.1
4 2 1 30.6
5 2 2 29.0
6 2 3 28.8
7 3 1 32.7
8 3 2 32.0
9 3 3 30.2
10 4 1 32.6
11 4 2 31.1
12 4 3 29.8

HR5-2A N, FE2g/LInGERBRRIBR LB, BHREL¥ L

B5-1.




REKRETLZAR

B5-1 FiE2g/L1h/E RRCRE R Vi B R B 2 i
BRIL, owf (%) MCEHTSH, SRERKEE, Mz
108, BAREHAEEHBSRR, ARKEERHE. EhATIAY,
M SRR B R BB o w.EE 8 DT ILIREE, MIRH Mk E S
KRERFEOR, XRHERRRABFREN: ATHKE, BEX
RRBHTHM, ANOFRAPARRRANER.
1.3 ERBLRRT A B R
LI, ATRERRETK, BHELHEE—EN6I N, H3.1
SR, RATM2YLINETRE, BEKAARowS (%) %8, XET
LA, MIRA TR R 45°C, pHE 5. BB KRR, BAT A6,
7, SEARFARBITRE, RBL%RLKS53.
#5-3 RRBSLIEN EF BRI E
Bta] (h) 6 7 8
BKRE (%) 28.5 27.6 27.4
BT o o A R 2 R ) W L -2,
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FRERERLEARX

7 8
K@ Ch)

Es2 EeAbRERER BB RO

B E MG IMBR IS, RIREEERK, BEEEZHE,
X2, BERSERFLRBIBEIE S, BEMs/MtiBHZI10
PG, BRI, BRELRES. FEil AR RILRRE
BtErt R ZE6/NT RIS/ 2 [0) . AIALR 18 B SRR B ik LB B ) 25 8/
.
1.4 FnBhIZE A RZ SR B0 50

HTEERLZANEK, BYRANEARER, BGEmEY
PP ASUEMIRYNE S, BEERNR. BEEENTGENR
Fe B Fit i L 2 2R _E B B S AR N BB B R AT LR . i F
BFxIBREESEREW, ELERAPLBBHIFC. BB EAHN,
JRCAE FIRIE 392%~3%.

TR TEME: FER—~TR K — BB~ Hok K55 —~ K ¥E.

TE2%: HiM2eg/Llh, BHRKo.v.f.8%, BHE4I5C, pHENS5,
FEISh, 80C#/KKiESnin, & IF FHHHIHHL: 15.

TR SRR LR b A BIIIFC,

FER2: FBh.

AT RAAREEAEFBRYE, BRHARNER ZKRFHME.

HRIRBR: 25.9%:

HRIREE: 27. 7%.



FEXEFLFARI

AR, MRS B A R B R B MR, BRI
FRABRER B PR

EZV AULFEBHERAR

2.1 HERMRERIRE

HAERBAIMH=FHAIAR, B HEFAEES T BEORE
FHEERRENEN. XL AERER, EIX MR A% REN
1, ARCEEE, DVEFREMASMERERFERMLE; SMIRER, A
FEFESTRETREAN Y THAERAEZNE; 8 -Hegit—
RUAERES RN HEED T, R EAE R SRR
[ i A R

ERIMERBPHIERTER, ANRRIXTEEEREN
ESERE, MRENMAFESERYTZE, MBRATRRE,
MBS AL, TAERBRAIBRES, FUEKHARREMAER
BtREEA, EARRKRAGRE, BENERTHAEENM R, BBE
FERAERBERBMEN. XFEH, FEERTLSRGARNEH
HENTF, ZRETFTALRAFESBULERAEAERBAEHAA
HUHAAERE.
2.2 iR

FREEROAERBATBEHAT L™K “Bi5” 18, S 0%
[E AR, BEEA150005F W/, BEHREREN0~60C, BE
HPHHEEY 4.5~5.5.

R TEMAE: FRR—~ TR~ Kbt —~B A —~ oK 35—~ K B

FHRL: BBRK, REo.w.f.8%+JFC2%

2, BRI, LF4EFEBRo. w. £. 8%+]JFC2%

HE3: BB, F4EFEMo. v. £. 8%+ 2EHo. w. f. 8%+JFC2%

HETERZHAER, HM2e/L1h, BBREESOC, PHEAS, W
[E18h, 80°CHKAIF15min, N
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FERFWLENRKL

RRER: FRIRKE5. 8%;
5 R2BIEH28. 9%;
T EIFRIEH2T. 1%.

HULET R, FARKE. FEESRALGBEHHERTRE, £
BRI AR, ERETEN: )EYSERTEIECRNERR
BRARAEER: (2) EEYBHRNS/NTRN, TERBICRR R
NEVFRNE, TRESHMOERSEPNHAER, TERBREIMER,

(3) A TAYE AR BRER MY B EZBIPHEN W, T EiEZ3)
ELBBRERPREAFENHEYRNEN, HHBRESEATHES
WEPMEIL, TEETIRERE, ATEWBEKEEE.

BIH NG

RERR, BAEYBERRETIEREIRRIZRE: FHE—~
TR — K PE— BRI —~ oK RIE—~ K .

HPBRENTES5%:
EEFhOS | KB K| eE |pH{E B | W
o.w.f(%) | ('T) (h)
RikEE | 8 45~50 | 8 5 JFCUK | 1: 15
E2%)

BT AREMFTR, EYBRERN DPH#IT, HOBAOVR R
feM, MRS 16 S REEEMERE. ATHRRERRSL, BRY
KRMLEHEFRAEH, REBOEE DIIHFLAREORR, &
WEEFRAF AT, BHRMCEEMRREFR, WEXEEwE
RRXELN, BECBERALENKXREEES N RRERELUT I
T () BRI TREE W, BRREE, BB,
PERRC AT RAE R B . (2) RIS A ERAMBRMIRY BT R
BK, BERRALFRELS, DANERBEARERE. ERMTRE
P, FERAOBREBILY, NEEHNHURE, B TFHEASNL
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REXFFLEE B

RER, BTEEASEERREMIEIEREESEN, B FE
EREASMNTBREAERE, WEETBARE. AEIETS,
BIARBERT BURBOEERTERNMETR, BN, B
WEX, B TREBESFEAERD, BELRERM, SAREE.
BT AR B X R DB L R PLEE . (3) KBNS MEE s
FHEARE WHESEH, BORLKBRERES —RIBERE
FESRWAR, REGUE S THIREF LARE, FReERMN,
DR A BTFARRE, MBS FEENMLRE, PERREEs
HEXR, RER, BHHE, BUSEREEKER: RARTED
ERABAR, RESRARET. TVFTERORBHERRRE
BERBR, GRIE A TR () R R AR IR
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REXFWL AR

BAE EYBSUERSHEEIZHR

BEXHEE, KRRRETKXT10% T RETHE. NRA4WEE
BB RE, BREEMETRESHLESMRE RREERE
BAZ=t. TERERBIENNG, LRLSENERBA LR
AL R R ER.

F—1 EVE—-LFRETIZHER

R TAERERES, FAERNER RN & REM40~45
%, HATHEVBEREEXRTESRBAESKES, THHELSE
JBERR T e i A R BB AL IR P B T /LEERS

LY RR T LR T

R~ TR B —~ 1K i e~ LR R — Bk R -~ B K g —
WER G HKIP T~ BRYE—~AK i — K~ T~ THE.

FEIFNITEBHN:

- FiRE: WRIREE2g/L, 1h, HWES0C;

VIR RIS %o. w. £, 8h, 50°C, pHIEAS;

WERL: HAMTe/Ls

PUKKIE: FHRZES0C, 15min;

#Wkivk: BRK, 3min;

B¥E: HiMlg/L, 2min;

EIFTH®HESHN115.

ERERR LTSS, ERRRARNEESHR T AEMIRE
5, BHRGIE. BEETMAKBN.
1.1 LRI R Th B R B I3 B A SR A B

HATZEZ AR 2 B P H R R B A . THMe. . B
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FERERLZAR

R=%. ZRRHINERRISS. TEHENE—TEMNHEEE
RAME®,

D WHRH TEHBRME—HEEN, SFRELMWRPHE, B
Pk B A B R, REAEREIEP. UM EARETH
AERHERETZE THAS, RAMEEEEEM.

2) ZRBRM ZRERMRSHRATEANL. RE. SBR
R, ERALET=ENEEH, FATHITFEUNRR. $44E
TR B R F BN IR T AR TR, BibEfl555.
BREMABHIRERRIE L R =RBRHEENNESENE
S, FBERRSERARORERS, NTNERR FRMRS 44
LR, ERE. FAERNARESDERZE. HETEHK.

3) BT BMEHRRREASENRERS, MinAgR K
WRENBEMR: FINBHREWATEEN S B, ESAER, &
BERGP CL MR TR A R B ER R P M R 7 RIS e,
Brhk; ABERR=MA G AT RS, Em#EXRRARR
B 5RGHRERT XA BRI BERGHY, HREASBSEEHXHE
Bz AASHEFORNE, KAMET A&NHE.

BHBEERH (KBERE B —PRERRRREAFHF I
Y, EEALFIIMA—ERHRAK, EANEKHEHRNEST
Fo, UEHKERRENEALF, BREENBNREBRATEE. R
FARERELAGTHELASEAEETFIES THELBARERIMAR
—RIINZTRBRAFZER, 2 NAEFE DI HHRLER TR P

FRBR S HEROERRANBR=H. ONEK. O=FEMR
PHTRRER. CHESIAERBEAI%. BR=H5%, aK
10g/L, =FBEMRM2%

KRG R H—EHGh.
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