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Study of water-soluble polyvinyl (PVA) alcohol packaging film
biodegradability
HAO Xi-hai, PENG Xiao
(Hunan University of Technology, Zhuzhou 412007, China)

Abstract: Objective To study the biodegradable of packaging film of water-soluble
polyvinyl alcohol (PVA). Methods Through the process of training, screening, isolating and
purifying of different types of bacterial strains, the research is to gain the strain with the highest
degradation efficiency and observe its degradation effect on PVA. The research also studies the
effect of additives on the degradation of PVA packaging film with the methods of controlling
variable and orthogonal experiment. Results The strain of Penicillium has the strongest ability in
the degradation of water-soluble PVA packaging film. Content of various additives in the
polyvinyl alcohol (PVA) water soluble packaging film has role in promoting effect on PVA
degradation at a certain concentration. Conclusion The degradation effect is most obvious when
the content of glycerol, sodium dodecyl sulfate and Tween arel.7%, 1.2% and1.4%, respectively.

Key words: water-soluble polyvinyl alcohol (PVVA) packaging film; Penicillium; PVA
degradation

BOIEEE (PVA) BRI EA RAFIKIETE . Bt LR B f U s g™, T
2R KR R S s RGP ROREEENE T . B, BAESG, 1R
PVA 7251k 500 JE L L, i FLAE =5 DL 3.5% 1055 B 1 i o st PVA /G028 v s fek FH A5 0 1T 5
SEIH FREAE 30 M AR, KU E PVA LRI A PR R, A TS KA R R e
NS, BT AR S A 2, BAR M TRV BT AR RS, TERR S h
HEAR, SECABG L. [N, PVA GEEMEERR, o BN T 2 L U B A
WINT e, wrHh. RN VRS, XA B R HA R I
HIFFE AR B At DL BRIt BV SR, X T4 PVA AR R L el DI85
FHEEEMER . XRWEEEIE. ik, 28, AiS5aRE, FFpkm PVA 2R K 1w
Pk, TR 388 3o 2 61 A8 VRV 7 PVA 25 I 2% B 750 JEG o At 2 S e R



1 K&
11 FEERRIESFE

B DA PR il D ARV IR LA 7 T SR I g 0 2R A BR A R HEVS 5 8

B4y - PVA(1788) 1.0 g/L, (NHJ) 2SO, 1.0 g/L, NaCl 0.05 g/L, MgSO,+7H,0 0.1 g/L,
CaCl, 0.1 g/L, FeSO,7H,0 0.1 g/L, Fiflg 15~20 g, #iZikE 20 g, 4% 200 g, ZEMA/K 1000
mL, H% pH.
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EKE TR, REAIEFE 10 mine B, RERRBOMRE 10 5. REHCL mL MR T 10 mL
BLOE T, BN 3 mL BER, 0.3 mL MU-RL BRI, SN 5.7 mL HESFUK, BAFEE 10
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TE—EWREETERE NI, AR SO S PVA VR LR R TG L HE .

2) BIRRIEAORCH]: HIRPRERARRIN 25 g IR, V& TKh, SAJRHF£2 1000 mL & &
i, IMNEBFACER, SRR R 25 g/L TR -

3) ML-MULEIER (0.1 mol/L) FIRCHI: FHRFHRSHIFRIN 1.27 g BRI 2.5 g BLH, ¥4
TEETKS, REHE#T 100 mL FEHHT, IMAEETFKER: WG~ #%2 100 mL
BREL T

4) FIERRIET: HERRFREUR 205 FE(PVA 1788) 0.1 g, JIA 1000 mL £ B 1K, BA
1000 mL ZFEUf AR, ISR PVA S, ZIEWR IR E N 0.1 g/L.

5) PVA trdE gzl MR — & &1 PVA AR E] 10 A 50 mL &,
TN 25 g/l IRV 15 mL, 0.1 mol/L HYML-MALHA TR 1.5 mL, #E5. FHE, ALt
7E 690 nm LI PVA FRUEE IO R, FE2HH PVA KIS SIEORIE fkrif gh 261,
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Fig.1 The standard curve of PVA 1788
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Fig.2 Diameter ratio between transparent circle of bacterial stain
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Fig.3 Bacterial colony of penicillium Fig.4 Screening by Microscope morphological figure
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Fig.5 The effect of glycerol on the degradation of PVA
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Fig.6 The effect of sodium dodecyl sulfate on the degradation of PVA
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Fig.7 The effect of Tween on the degradation of PVA
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Tab.1 Orthogonal factors level table

K%/ (g LD

K =8 1 e AR R A
(A) (B) (©)
K1 0.05 0.10 0.15
K2 0.10 0.15 0.20
KF- 3 0.15 0.20 0.25

#*2 EXRWERS 5

Tab.2 Results and analysis of orthogonal experiments

%/ (g LD

PVA [ fiE %

REms N B 3R T e R R AN %
(A) (B) (©)
1 0.05 0.10 0.15 28.15
2 0.10 0.15 0.20 32.35
3 0.15 0.20 0.25 28.55
4 0.05 0.15 0.25 30.12
5 0.10 0.20 0.15 29.52
6 0.15 0.10 0.20 29.30
7 0.05 0.20 0.20 28.02
8 0.10 0.10 0.25 31.54
9 0.15 0.15 0.15 29.01
ky 29.250 30.257 30.520
ko 31.253 29.550 28.052
ks 29.053 29.020 30.423
& 2.033 1.557 1.320
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R 2 sy PVA R Bl i IR B, MR Els Wl i, iR B2 2
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