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TG MRS (active film ) ZRAHIEEEAEFTH - AP DRIER AT ARAY - DVHZEE
BRORAIARG 2 2= R B 8 ARH7 5l B2 Z)% 1% (polyvinyl alcoholguar gum, PVA) ~ JIEH 82 ( guar
gum, GG) ~ RFEME (chitosan,CS) ~ #8i5H4 (citricacid, CA) - s AR B FEE —(X
(1PVA) B85 — AR (2 PVA) HYEMEHRE - K AERIC =R FELBIRICS/PVAST I (1 2 3) ~
(12 1)~ (3: 1) H2v PVARELTT Z EEREEL 1™ PVARS IR o (EHdEER T 21 PVA R 2
PVARIEMEHRE ~ PGB 2 CS/PVA FLITEEBIG: &K » 735055216 MPaf;388 MPa
HAE2" PVAHICS/PVARC 7 EEBI(1:D)EYEMSHREH OM (optical microscope, OM ) #i42 » Hl & !
BERI  RAERAMS - AREZ MG - @2 PVA-1 (2 PVARLITERRI(1:3)) AVEfE
FVB RIS F5100% ~ 75 f#2852.3 mg/min 5 B HHIZCE 2 PVA- 1 HIHITE R R i i R 2
FRUKME o BBEASI AT HIRCR - 2M PVA-1 BB ERT 77 » mIE R @509kt - IR DER SR

TR -

BRS¢ AR > Fir(EelBe o RN o BORNE > R
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ABSTRACT

Since most plastics take at least a hundred years to completely decompose and cause environmental
pollution, environmental awareness has been emphasized to a large extent. In order to contribute to
environmental protection issues, this paper therefore addresses an experiment which develops a water-

soluble environment-friendly plastic bag. Since the active film to be made in this experiment is to be
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used for antibacterial packaging, the materials must be extracted from nature, and the environmental
protection and human safety must be considered. As said, the materials are polyvinyl alcohol-powder

(PVA) guar gum-powder ( GG ) , chitosan-liquid (CS) , citric acid-powder ( CA) , and active films
are made from these materials. Subsequently, three different ratios are prepared, which are formulated
by CS/PVA , respectively named PVA-1(1:3), PVA-2(1:1), PVA-3(3:1). The active films in this
experiment are produced in the first generation and the second generation, and the difference is that the
proportion of the second generation is twice that of the first generation. The solubility of PVA-1
dissolved in water is 100%, and the dissolution rate is 2.3mg/min; the average elastic coefficient of the
first and second generation PVA-3 in the tensile test is the largest, respectively 216MPa and 388MPa.
According to the test, the antibacterial effect of PVA-1 is the best; the water contact angle of PVA-1 is
the most hydrophilic; the observation of OMx100 of PVA-2 shows the most pores. Based on the
research results of this experiment, the second-generation PVA-1 and PVA-3 are the best formulas,

which can be used as a reference for the packaging of beneficial bacteria and can solve the current

environmental pollution problems.

Key Words : active film, tensile test, citric acid, chitosan, guar gum
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FESSHRE A B 5 - D b3 B A A T A
(B B — RMEATREAE T » BB PAIHLR
[BEELGR Y - A IRRRE AT A AR
T R SRR AR R » R R/ MBI
5 » SURMIE 1M  ADETRERRTHERS B AR - AR
9 T APV A HTE 155 -+ BB Z 0B (polyvinyl
alcohol, PVA) % St EHERE ELAATR LT SH 2 RS
MESIRE (2, 6] + Bano [2J4i5HH{E4) T BAVEMERI L L
AT RS - TERRSHO (S D & B SRR B i &
ST ARITHE - 45010 PYARERS (chit osan, CS)
DASHEARREEBI 3)~ (12 1)~ 3 ¢ D53Blss PVA-L -
PVA-2 - PVA-3 HE(THIZE + HREHIRAT & MG s
SN - H: Bevan[3|HES A MR TG 2 BRUKE » pH (A1
A R R GEST Ry 50 Pa (OfGEHE TR SR B AR
SREHEF - He [4ETREMAE ZHOREERL (unmodified
nanoparticles, LNP ) FIHKHEARE Z4/FEH ( modified lignin
nanoparticles, MLNP ) (7% Z. KB4 K & HESHEE » DI
MR B ZAOREER (MLNP) B9 R <R E MR A
HEE] » Sathik[STeF 5 K AP R e L W =
TGRS (ETARBIRE - 4 RS EAIS S O RS A
P AOHITES R » 37 K AR T (R & T )

TE Ry BRAFHHIE MRS MG R S Fl & S E AE e -

FH AT R EEA RIFHVIEERCR - T PVA H/K7A#
iy - RILASI S PVARLERE (CS) HY/EME M AR
SR AT » BT AASCSE F AR R R 2L PVAICS
FHNC =R S EE GRS SRR o B T IH9EECTT » AR
BUEHE—(IPVA) RE AR (2VPVA) RS HE -
Hrp 2 PVA {BC /5 2 EEELE 19 PVA BEfIMIRE - DUFIT&48
FURRHIETED < EAE A/ s A B ZRBEER - FIHR A
YRR R A R NE ) % - N EE IR &I - RIEASCRUE
BV SRR SR T R B ER (RS T B TR RIS
PR R FEF R RO B ASCSE HEY T
1. R R AR BUATRATEC 17 25 5 B LA R B

R o

2. FIFIR Bk H 1 PVABR™ PVATE MR A (A
ME - WR BT -

3, EM/KEISHIT PYABI™ PVAE M RS AT KA 5 fif
B (BIRR=ISRNEENFH) DURIBRRE (OBIRE=IE
FRHVE R/FIRES ) -

4. B ERR I 1 PVAS2” PVATE MRS
B M - R ARSI = R 2R b A DU
AN -

5. IR ASOE M B 2R AR G4 - HEEFHIER
AT (1, 6] 0 FREHHSHERBE AR AR - AR
RANAAFHTHREACHNE 55 LA IR -
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= MmteE
(—) TEEHE A E
AFIFPVA (43 F-880000) ~ ZEEE (4 F-&161.16
) NEERE (578535 1) - @i (5318570.5)
ZW: (53 FE60.05) RZEE/KEMRIREUEE MM > PVA
TR Ry/KIERETIRE ~ REREE (CS) EZRHNEIIRE < K
FZRE (guargum, GG) TFEEMAFELLTE  HETI5
ForKiME ~ MERgRE (citric acid, CA) T ZAE AR5 -
Hslh RBAR - 2Bk FZAFRYE Bk BANE R ETIAE -
A HIHL A BR Y E ME R R BRI R R [FIRRAS Y
sH o HI1MPVAHJL5CC ~ 16 CC ~ 17 CCIE| Afs EL B Fir feh
A BEEEEEZVEE=R (NRIFTR) - FALH#
R TR RS NS R B R B R S — (2
PVA) 17CCH#ifiE » 2 PVAHYRCT] ~ B & EL 1 PVARSIRI %
(AIER2F7R) = i1 PVA ~ 2™ PVAHJRL - /2 HH R
SEUPIEAR: VIEID# OE= 2N (- b e SN EE S VN
HEL - DR EIERTE TR - Bl E TSR h i E
PRI ~ AP RRRER ~ K FEfil ey BT A M S B C L
TR BRI ~ ZKO AR ~ 7Kl ey R T S5 B A Ay 2
SRR TR MR i PR N R S TE IR e
AR CROERE - HUKH R (GG) - &g (CA
) RZBERETES -
(Z) BFERBEER
ARIZIMPVARKEINEL A =FER FEIELE R EFPVAFI
CSHYRIE A ] - fREALY PVA- LA R B SRR » 2 181"
PVA-2 » 13 PVA-3R{E I CSIPVALL 153 511 £0.75 9/0.75 gl
2.259/0.75 g » &N AS0 mIZEEHKF G GHAE R A%
» B AR E B Ry G SRR - 27 PVA pRBRAIREL B Ry B —
RIPVARLTTHYRI RS = B2 PVAEE R » 2 PVARYGG i
CSECTHIER N » SHFE B &N - Bf&Ehi1s PVA
TR IR ~ AR ~ 7K P R A S AOM - TS —1X
1'PVA-1 (CS/PVARC J7ELMI(3:1) ) BUH RBES RAYAR - 4
[ LA
(Z) MRz AR
B T 1R E RSB 7K B RNER iR - PR AR SRR F T 2V
TEEETEZ IR > 1 19 PVA K.2" PVARYRR AR CSIPVAK]
FeoTteBl s Blda 4 BPVA-1 ~ PVA-2 ~ PVA-3 » B ARIEE
Bigs—iE ABVEIGEREZ M (AE2) - Hor1s PVARK
PR IR 5 TE L 85 CHEIEIRF ] £ 12 hr 3 27 PVARYRR BT

R BUFHBBOSRAPRIATIELE] (19 PVA)

T e | os 66| ca | zm | mmk
spmin, ] @ | @ | @[ @ | @) | @)

1" PVA-1 0.75 2.25 1 0.1 0.5 50
1 PVA-2 0.75 0.75 1 0.1 0.5 50
1% PVA-3 2.25 0.75 1 0.1 0.5 50

2. BUBRBRSRARHTELE] (27 PVA)

FE pva | s |66 | ca | zm | sk
N 1 I
=t }:‘l TJQ P (2) (2) (2) (2) (ml) (ml)
2PVA-l | 15 | 45 | 2 | 02 1 100
29PVA2 | 15 | 15 | 2 | 02 1 100
29PVA3 | 45 | 15 | 2 | 02 1 100
#-0.5 CCenz fig+r 4r0.759 = o
» 50 mlha ok 7 PVAf225gCs | 7] P F#H#EI0N
50 ml 7 4~k
+1g A 2% WHGGH | | et Rt
50 ml %45k RAeCAR % b i 4 R
+0.1 g & ¥k
GG ~ CAB i . BExi R
s PVAICSH R [ 7] AFEBION I e r s

i 1. 1% PVA-1 SR AL ]

2. FEIER TR

(PREEERE ) BE R Fy90°CHEEIRE ] F512 hrDL L -
() 7K
ARILAT PVAR 2™ PV ARSI 7K 73 e 2 7 A e A e 3T
o HoKBMRH BB BRI T8 -
L REREIER (RPIIAS0°CHIFVK - NIEMRHESs I
155 rpm » EHEFL/NEE ©
2. JREBEFI AR T SRR R Ze it T RN - AR EFFEM
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Ft+he

BoH RE—Z=%F

AE ’fﬁ M 400 ml e & SR
gt [ k ] 48 e 2 5190°C
B #ip 2 & 4
o BN e R e RREE E
fefetp ® emicE | | R ih PR | | A Bk

2L F
b

MR RS

o
b

€%

B3 KRR

AR TR E R -

3. HEB RN AR RIVHRE S  §i%  HREEHEER
— BRI B B RS RISV E R WE TR A
FE B RAE -

(7)) R AR
AL PVA Fe 2 PVA SERSE IR B A2 A1 4

AR > Hohi e Bt e D BB N EREA -

1. 1 PVAR 2™ PV ARSIt BU0E T2 Rz
JEMEHRE I (B4 ) KRB AR # (A0
[&5) - {IRASTMAR L - JREHE L& i fo B TR AR (41Ee »
FPRITREES mm ~ [EEE 565 mm) o

2. BN ERZE SR HERTH R R B 5 5
fib R (atBe  sBRTTI Ry L -

3. B E R B R6 mm ~ FEBERPE £y65 mm > 3R
18 ~ BEENHE ~ KB E g -

4. RS i S (BRESHIMADZUAYSREZ-TEST »
7) > R 3 mm/min o BUERTRIISEIE -
BHEEGHAAMIE -

FRP— s KW R (5

XFHH D2 > RIPAVER _’sé;*i»m cha)
i ® LALET .

jz;ijjfw«?x—y — E ~ Bt B2 e Ptf—ﬁ .

AFT-—f‘T“#w’FJ_ ® e 4 )’,&% B B

4o ie 352 T

iy f’ffgo 1 EEIEEE I PO

B4, AR E

7. I ERNEE

(7% HEtesl

RSP R R SR A - (A R %

BE AR - NIREESHINEE - A EE
FONAINERE IR > IE 8 Frr - G &= C#&EERE
N BN RAEIZ Bz E T (R A S O R R ERE ARG

BRMEKFRTH [1] - M5 EPHLEERFHLLT R -

(1) &V SR ZRRETTR - (2) JI5REER
S EAE M G E DR T AT B SR H & 0w H R
- ANMEHOEHEREIRE (FHIRE 2.5 x 10°~
L.Ox 10° cells/ml) -~ FEHIFRE K 48 /NKF - ASZEIIAGAE
R-ZNHWE (Ampicilling AMP) 2 5y | SZELSHEE
P s B A B BRER O 8CR
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LEFS SR .
g AL .
(R iz AL)

PeE - FHE A
A AR

!

o B R eiE w4 5 g
2 it % (AMP) ERNZIIELE S W

e TR
At
B
R

A
=5
% =

=
™
=t =
S
ez}

[ 8. AR B

() K
— B RV RS EAE BRUK I R UK
PRI A OB B R S B A R S AR K el 7y - A BB DL
2" PVA JEMEHR A K Bl - KBl A fess (A0 9
IR gk FIBRO System #1557 PGX+) ZH /KR fEalA I
E AR EBET/K » TEAN 2 BiZRR E R A 28 - E
2RI B - YRR BUE R L RS E]
R b BIE]BAgakeH] -
) KBRS ER
AR R BB A CEL SR (optical microscope,
OM ) fERMEE(TIE M MR U (401& 10 ) » R
Fo TEHUEIEERAGH RIL « AL 20 PVA HYJE MR

9. /KBRS

B 10. SeEBREMREE (OM)

HEFTCELEER (Jigh% Olympus #Y5% Future-Tech FR-1AN)
HET TR 22 HLE T 0 R 0Ry 100 % o SRe MR U8R
T EHPYEREEY) A BERERE - BERAEEE LT
AR R - DUZS S RIEERE - e ekl a5IEE
SEREHEAE -

lll

- GEREEETER
(—) K52

IKIB A2 1 PVA-L -~ 27 PVA-LTHfE - [FATEAIEL
R BB ECHERE R - PTRAEHRR TR/ N OB
) Ry T ReHEAIER » R HLE T RE AR R R R A
FIT DASHIRF S NIRRT —/ NS LL » A TE AR A B SORE AT B
TR R > ELEMER A IR S - A3 A
FE=IE R E IR E R A=A B R
LKB RS/

ARSI PVA- RIS — JOA IR /N - SR AR R
HEERB0.189 AR TEER0.029 - (ERHVER0.16
g AR F88% » 7R 150.38 mg/min > FEFHYIELIFR -
27K RS TIRE 2/ NIF

A1 PVA-UHFERTEE — IR TG/ NGE - R A6
EHE K018 ARREIERK0.089 » AR 1019 » AR
F555% » JEf#EA F53.34 mg/min - EEHENIFRAFR o
3. KB —/ NI

A2 PVA-VHRRAY A —/ N [ HRR E =
F50.14 9 AR R R0 g - VAfE 170.14 9 VAR F5100%

» AR 2.3 mg/min o BEFEYIERSHTUR o HHE2" PVA-L
SHIRSIHAIC 75 2 /KA R R AT -

(=) Hrfigatse

1. 1 PVA SHIFERL (a5

223, 1t PVA-UERB/K SRR/ N8

o EE R s st
JH4A(g) 187 0.21 0.18
BR%(2) 187 0.23 0.02
4. 19 PVA- LB BUKSIE N AT
R HEbR Kt i
7k O
JR45(g) 187 0.38 0.18
VA% (g) 187 0.46 0.08
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5. 2" PVA-LHEKB —/NRFAITR

~ 5 o kit S
-

l?\ﬁé(g) 187 0.25 0.14

) 187 0.25 0.00

YEREFE 1 100% 5 g 1 0.0023 g/min = 2.3 mg/min

11 Ry G HREA L Fat R R ] - 1% PVA-1 g
BT - 19 PVA-L SRR (BP9 (8 » 17CC S (4
BOTIIE By e - THI(E 5 161 MPa 5 16 CC S G ETS
B SF(E B 122 MPa ; 15 CC . 17CC ST
R IES] FyffelE  SEH9{E By 4.9 Nimm? ; 16CC WIS
BRIES Byl » PH9{E R 4.4 NImm? » $EFRANZS 6 F -

1E 1 PVA-2 SR (B ts  17CC M7
Byl SP5{H By 213 MPa; 16CC M (B9 (E Ryl
P5{E By 151 MPa 5 15CC SHRsE A5 KT Byt » 57
F{E By 7.9 MPa ; 16CC SIS H i A ST i » Py
{8} 5.8 MPa » #HI41FE 7 Fiior -

1£ 1% PVA-3 ST (3B 1% - 15CC SEIE (BT
Pt A5(E R 217 MPa; 17CC SEE(RBITIS(E Rl
SE{E By 44 MPa ; 15CC SR S 1 i AHSEIE ) R i

K7 e A T 8
“/ 4‘\«.-' 3
R

"

11, JEMEERRA AL SR RERER

6. 1 PVA -LHRETH (B

SPI{E Fsd.4 MPa 5 17CCIRSEH -8 i KB ) R ki
“PH{ER1.9 MPa > BEIUNRBHTR -
2. 27 PVA ST 5B

£ 2 PVA ZFEELGIFTE MR o » SR P58
Bk 2" PVA-3 » SPH5{H Ky 388 MPa ; 720 T A8
By 27 PVA-2 > SEES{E By 211 MPa e fffj 2™ PVA-3 SERHA
IR R BRE ) Ryfe (- SFE9{E s 8.4 MPa; 2" PVA-2 SHifE
HI P B R ARE ) Ryfi 2 - “P9{E R 6.1 MPa » BRI
9 PR

(=) feEteRl

ASCHY 20 PVA HTEMEHREA ={EELE] > 5373 CS/PVA
ELBIFs(1:3) ~ (1:1) ~ (3:1) » RpiE =(EELPIBHNEE SR - Bt
AHNEDIRE » A SRRV E e R AR - BT
GhHIABIAEZR (AMP) > FEELESEHEOA & 5 g & R E
HIHNERER - RILPABTAER (AMP) Kz PVA SRR EE
fEERES) - =(EELBIE T - 2MPVA-1 J 2"PVA-3 HIHITEAE
TIELHF - HIEERE R 2.4 com > AHECZ R » 2YPVA-2 &
AREHNE E > HEE S L ACHE T HE R I EA R 1.2
cm - ffif 2MPVA-3 BEZAVAEERE - (ESBEAEHEE A (1
12 Ff7R ) 2MPVA SHFFEFR] AMP AHEE » AMP HYHITE B
53R 5.43 cm ~ 4.82 cm ~ 5.58 cm > ESEREE 2" PVA SHERERY
HIE EAC A ATA 2MPVA SHEEHIHIE BE 112 H AMP Hy58
Wz 10 Fos -

8. 1 PVA -SHIRHTh 82

HHE AHEIE S SN MR
A% (MPa) (%) (MPa)
15CC 4.4+1.8 8.6x1.7 217+127
16 CC 2.8+0.2 11+7 88+55
17 CC 1.9+0.7 21+4 44+29
9. 2" PVASERTH (88
HH R AHEIE S A TESE L MERE
Rk (MPa) (%) (MPa)
2" PVA-1 7.2+1.2 4.5+0.42 253+53
2M PVA-2 6.1+0.6 4.8+0.52 211+48
2" PVA-3 8.4+0 43+0.7 388+49

#%10. 2" PVAEE KGR ME R ER AN

EsERN
St RER PVA (cm) AMP (cm)
2" PVA-1 2.4 5.43
2m PVA-2 1.2 4.82
2" PVA-3 2.4 5.58

HH RANES RORIESE MR
(A% (MPa) (%) (MPa)
15CC 43808 79+15 15710
16 CC 44206 8+0.9 12240
17CC 4907 71£11 16157

1. 1 PVA -2 RETh (B2

HH RRIES] HORIESE MR
A% (MPa) %) (MPa)
15CC 7.9£1 64205 154213
16 CC 5.80.9 77527 15126
17 CC 6.9:13 6.20.2 213£10
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PVA-1(1:3)

i 12. 2" PVAIRER T A4 SR AR R

PVA-2(1:1) PVA-3(3:1)

() KEEE ARl

ALY PVA TEMESHRS K B AR - KR AR
LR R TR A K > =(EELEIE o 27 PVA-1K B2
PR G R R 70° » 2 PVA-2/K BEfl A Y FEy FE 5 1070 > 2
PVA-27K i FE 6 F P 5920 » FLrpr2n PVA- UREESE HoAth e
(L8 Ry K 1 » 2 PVA-2FI2M PVA-38 Ry iK1 > (4
& 13FR)
() NBEMFEEE

AR FH R B SR A 22 By 27 PVA HYE SRR - %
hy 100 fE2REI%E > (FiE =fELFIE T > 2 PVA-2 Ky
FRILHY > 2MPVA-1 SRR A RIL  (E0ZALE 2MPVA-2 1y
AL ARG E RIS - 2 PVA3 BIEHEEE
T R R (A0ME 14 FoR) o

P~ &3
AR EIPVABICS « GG & By K He A

BRI ERUBE(ERITE SN2 &

STEERAT -

L ASCTREFFFPVA - CS - GG ~ CAZIRATEEHHE £
A R SHRE AT LURE R % -

2. ARSHIFE R (29 PVA) BRI R TR -
FLHORRI AR F95°CIEE » KRR hr > Jy
2 PVATHAY LR -

3. 2PVAFIKHEREZ e o UNEH AR AT 100% S5
2.3 mg/min » [EHRIRIHRL 2SR -

0. AEHIMABR - 29 PVATE HEATIR (B b T
9 B2 PVASELERH » TR BBUSI88 MPa > A
WESHESATE 584 MPa » 20 PV A2 I BORTE ) B R
o

5. 2 PVA-1IIITRIAE AT - S04 AT 5L ZOMIERE 1)
5 + FTRA2™ PVA- 19 2 A 1B E0 450 55 <

Bl

i

L

- _ &

2MPVA-170° 2MPVA-2 107° 2MPVA-3 92°

13. 2MPVA SHE /KA

21 PVA-2 2MPVA-3

2MPVA-1

14. 2" PVA S (23R 500) [E

6. 2" PVA-VAHHA HoAth M (I EL B8 Rk M - A Ay 70°
2MPVA-2FI2™ PVA-3B Ry Bt /K 1 - AR5 7 F5107° 5 92°
o FHFE P RE ST R AR CS 228 - PVA-3(ICSEL
PVA-1#JCS/V » Fit LA A Y 3 FE G LLPVA- 12REY /)N -

7. 2MPVARTHE R RS AR - (AR R
B FTLI2M PVA-2 By

Gt

A SR BIR gt E 4R 5T 110-2221-E-212-007- 2 51 2
R o ER BRI SR > (EASKS DUEAELT - b2 b
e 2

=01

SEI
1 BEENELEYETHE (124324 H) » 88
BT EREN - H O&EEKE (Staphylococcus
# 6 H 15 H - W H
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