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Table 1 The structures and characteristics of the test packaging bag

= )i )
5 (¢ Ig R ) (im;i A
A ONY/AL/LLDPE 90+10 Fwme gk~ 2Ek
VMPET/LLDPE 90+10 R IR SR
1 EVE 5 AA# K #f R4 8545 R E S MRS
2 EVE 5 AA# K #f R4 9045 Hoh oo Mg kF
3 EVE 7 A#A& f#f R4 8015 EX N ST
4 EVE 5 Sk ff R 8545 LR
i 1 S S 2 R 5

Bl 3 SR KR O =

il — - 4 fEEA EVOH &g @ fa e e a4 Mgl
Fig. 1. Packaging bag appearance with EVOH layered structure
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FT s REZFEQELOKERBERNE
Table 2 Water and oxygen permeation test for packaging bag
KRB EHR EARBEER
4 BR & 18
(gm/m*-day) ( cc/m?-day)
er [:1]
A M EREE ALY SRSH A ~0.010 0.636
T E R B LS IR SRS 0.018 1.136
\ e (1] [2]
1 EVE FRtfEfaigossiig ~0.010 ~0.100
2 EVE 2R B Rt i 0010 0.102
. (1] [+2]
3 EVE &R Rt a4 ~0.010 ~0.100
4 EVE A EHsas i 0010 0.386

RRBEFRMERT - ASTM F-1249  SCREESRMEART - ASTM D-3985
A 1 R S e B MIR (LOQ) » 7J<$&L?ﬁ‘343 LOQ=0.01
it 2 0 R S e B IR (LOQ) ZFEiFE L0Q=0.1

R= - NEPRE LA R A
Table 3 Tensile strength test of packaging bag

4 SR 4 FirfsaE (kgfiem?)
A TR S-SR 392
B R LS SR RS 1 657
1 EVE A0 B asss i 649
2 EVE EEntEiEisssi® 595
3 EVE Bk sss i 486
4 EVE B0 B asss i 645

PSR HIERIT (IR HL TR rIFEE AR U7 7%) + ASTM D882-18
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Table 4 Heat seal strength test of packaging bag

% 41Hf (2022)

4 9% & 1 FBf5aE (N/15 mm)
A EREREL- I 32.1
B BRI n G 34.3
1 EVE Ry kB iaiisitg 37.0
2 EVE Ry ki fisiteg 35.7
3 EVE Ry ki fisiteg 35.8
4 EVE Ry kBl fiisiteg 38.2

AR BEELHEEEEE 300 mm/min

RI - EE BRI

Table 5 Heavy metal and plasticizer testing for packaging bag

TGS R (LS EmSR)

MEE EEHR

HH 1 2 3 4 ppm
fg?H:P)Eﬁ B ZHCH) B nd nd nd nd 15 0.05
HE_HE T 5 (DBP) n. d. n. d. n. d. n. d. 0.3 0.05
W HE T EEHES (BBP) n. d. n. d. n. d. n. d. 30 0.05
FEE —H R — B2 5 (DIDP) n. d. n. d. n. d. n. d. 9 05
HOR —HIlE —H 5 (DINP) n. d. n. d. n. d. n. d. 9 0.5
C B —(2-2ECK) s (DEHA) n. d. n. d. n. d. n. d. 18 0.05
EHEE (LUEEE)- <1 <1 <1 <1 1 )

(4%, 95°C, 30 475E)

*n. d.: not detected.
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Fig. 2. Changes of tea moisture content in different tea bags stored in general and high humidity and
high oxygen environments
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Fig. 3. Changes in tea liquor color (L, a, b value) in different tea bags stored in general and high
humidity and high oxygen environment
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B AR L S RRAT Y
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(me/el mo | N:AUREO : MRMAMRE
0
AB1234

[V ~ R EREE AR — i R RIREE N NE H 2B IR RGOSR R R

(BRI SERZRI ~ AR K e b

Fig. 4. Changes in total catechins, catechins, theanine and caffeine of Green tea in different tea bags
stored in general and high humidity and high oxygen environments for 6 months
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% 6~ NEZREGEN—I R SR IR T 2 BVE matés R
Table 6 The sensory evaluation of tea quality in different tea bags stored in general and high humidity
and high oxygen environments

R ELEZE Green tea

IERBE BFR O4% e R EURER BR % T #E
N (50) (50)  (100) o] (50) (50)  (100)
G-A-1{HH 450 450  90.0 G-A-l{HH 443 450  89.3
G-B-1{HH 450 450  90.0 G-B-1{HH 443 450  89.3
G-1-1{HH 450 450  90.0 G-1-1{8H 450 450  90.0
G-2-1fEH 450 450  90.0 G-2-1{8H 450 450  90.0
G-3-1fEH 450 450  90.0 G-3-1{HH 450 450  90.0
G-4-1fEH 450 450  90.0 G-4-1{HH 450 450  90.0
G-A-3{HH 413 400 813 G-A-3{EH 398 400 79.8
G-B-3{EH 413 383 79.7 G-B-3{EH 40.7 40.0 80.7
G-1-3{#H 403 403 807 G-1-3{#H 403 41.0 813
G-2-3{EH 428 410 838 G-2-3{HH 403 402 805
G-3-3fEH 408 410 818 G-3-3{HH 393 390 783
G-4-3{HH 432 403 835 fHlH G-4-3{#H 378 388 767 [k
G-A6fEHH 397 397 793 G-A-6fHH 373 375 748 [
G-B-6f{#H 400 395 795 G-B-6{#H 375 375 750
G-1-6EH 40.0 388 788 G-1-6{HH 395 377 772
G-2-6 & 40.0 400  80.0 G-2-6f#H 375 387 762 [
G-3-6fEHH 393 397 790 G-3-6{HH 39.0 390 780
G-4-6{E#H 41.0 375 785 G-4-6{#H 350 350  70.0 [HifE
G-A-12 i H 39.0 390  78.0 G-A-12 i 355 352  70.7 [k
G-B-12 {fH 375 365 740 {HpH G-B-12{#H 325 327 652 [
G-1-12 {&H 39.0 39.0 78.0 G-1-12 {iH 372 375 747 {HBH
G-212{#H 387 375 762 G-2-12{#H 37.0 360  73.0 P
G-3-12 {4 375 380 755 G-3-12{#H 373 380 753 [
G-4-12 {HH 369 357 726 fHBE G-4-12 1 H 342 320 662 [t
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BRI E5E 4% High mountain Oolong tea

IERERE BR O G fiEE EURER BR MM 48T fRE
N (50)  (50) (100) 0 (50)  (50)  (100)
H-A-1{EH 440 440 88.0 H-A-1{EH 440 450 89.0
H-B-1{E#H 44.0 450 89.0 H-B-1{#H 450 440 89.0
H-1-1{EH 450 450  90.0 H-1-1{EH 440 440 88.0
H-2-1{&H 440 450  89.0 H-2-1{EH 440 440 88.0
H-3-1{fF 440 440 88.0 H-3-1{EH 440 440 88.0
H-4-1{EH 450 440 89.0 H-4-1{EH 440 440 88.0
H-A-3{EH 39.7 400 797 H-A-3{#H 37.7 403 780
H-B-3{&H 40.0 403 803 H-B-3{#H 38.2 39.0 772 {Wkk
H-1-3{&H 403 407 810 H-1-3{#H 403 407 810
H-2-3{&H 400 403 803 H-2-3{&H 39.3 393 787 [
H-3-3{EH 400 393 793 H-3-3{#H 395 39.7 792
H-4-3{EH 407 385 79.2 fHbk H-4-3{#H 36.0 375 735 [k
H-A-6 {4 410 403 813 H-A-6{&H 385 383 768 [#f
H-B-6 {#H 39.7 37.0 76.7 H-B-6 {&#H 36.2 36.8 73.0 [}
H-1-6 & 403 403  80.7 H-1-6 {E ) 39.8 393  79.2
H-2-6 & 39.7 39.0 787 H-2-6 & 390 382 772 [
H-3-6 & H 395 397 792 H-3-6 fE 395 39.2 787
H-4-6 & 382 358 740 H-4-6 340 325 665 [HyENE
H-A-12 {1 39.2 393 785 H-A-12 {H 382 373 755 [
H-B-12{&H 36.7 365 732 [& H-B-12 {&H 320 308 628 [HxklE
H-1-12 ) 39.3 39.3 786 H-1-12 &5 39.2 39.2 784 fybk
H-2-12 {HH 387 380 767 H-2-12 i 382 372 754 [§
H-3-12 HH 38.7 392 779 H-3-12 i 37.7 382 759 [#f
H-4-12 {HH 362 352 614 [& H-4-12 5 30.0 295 595 [k
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SCUIEFESLS Wen-Shan Paochung tea

IEFERE &R OS% 4Rt fisE mREE 'R A% SR HEE
N (50) (50) (100) 0 (50)  (50)  (100)
P-A-1{#H 450 450  90.0 P-A-1{lH 450 450  90.0
P-B-1{#lH 42.0 450 87.0 P-B-1{EH 42.0 450 87.0
P-1-1{EH 42.0 450 87.0 P-1-1{HH 450 450  90.0
P-2-1{#H 420 450 87.0 P-2-1{#H 420 450 870
P-3-1{#H 450 450  90.0 P-3-1{#H 420 450 870
P-4-1{#H 450 450  90.0 P-4-1{#H 450 450  90.0

P-A-3{ ] 42.0 405 825 P-A-3fEH 39.0 395 785
P-B-3{EH 41.0 400 810 P-B-3{EHd 395 388 783
P-1-3fHH 413 413 827 P-1-3{EH 40.7 398 805
P-2-3{#H 385 395 78.0 [k P-2-3{#H 385 385 77.0 P
P-3-3fHH 41.0 39.7 807 P-3-3{EH 405 405 810
P-4-3{#H 385 375 76.0 [k P-4-3{HH 375 375 750 [H%E
P-A-6 il 41.0 413 823 P-A-6 il 380 380 760 F[#f
P-B-6 {f 40.7 380 787 P-B-6{EH 355 365 720 [k
P-1-6 ) 41.0 403  81.3 P-1-6 il 39.8 39.7 795

P-2-6 ] 40.0 39.3 793 P-2-6 flil] 385 378 763 [if
P-3-6 fl] 40.8 39.3  80.2 P-3-6 il 39.3 393 787

P-4-6 {H 378 365 743 P-4-6{HH 33.0 315 645 [H¥ERE
P-A-12 {E 39.0 39.0 780 P-A-12 {4 380 38.0 76.0 fHfH
P-B-12 il 37.5 365  74.0 P-B-12 {E 345 347 692 [k
P-1-12{HH 39.3 393 786 P-1-12 (& 385 385 77.0 fHfH
P-2-12{H 385 37.7 76.2 P-2-12{E 380 370 750 Pk
P-3-12{HH 375 38.0 755 P-3-12 & 383 383 766 fHfH
P-4-12 {HH 36.2 352 714 [ P-4-12 {EH 342 320 662 [HikAE
A TTEREER AL RSEASHE - B T T BRI M AL AR IRAS I
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Application of High Barrier Packaging Materials
in Tea Packaging

Cheng-Huan Chang” Wei-Cheng Pan'

Summary

This project used EVE film (LLDPE/EVOH/LLDPE) and matches with other materials to produce 4
kinds of composite film tea packaging bags with EVOH structure, which were compatible with
commercially available tea packaging bags (Structure A: Aluminum foil structure and Structure B:
Evaporated aluminum structure) for comparison, same physical property analysis such as water and
oxygen permeability, tensile strength, heat sealing strength, drop resistance test and safety were conduct.
The composition and sensory evaluation of the packaged and stored tea were also conducted to verify
the product performance and the film structure with better barrier properties and impact resistance was
suggested to be suitable for tea packaging bags.

It meets the properties that a good tea packaging bag must have: 1. water vapor barrier, 2. oxygen
barrier, 3. impact resistance and 4. heat seal ability. The results showed that the developed 4 kinds of tea
packaging bags were superior to the comparison commercial tea packaging bags in the tests of water and
oxygen barrier properties, tensile strength, heat sealing strength, and drop resistance, which meet the
needs of the industry. Using green tea, Wen-Shan Paochong tea and high mountain tea stored in normal
and high humidity high oxygen environments to conduct composition and sensory evaluation analysis
and verification, No. 1, 2, and 3 packaging bags can effectively preserve the quality of tea in the more
extreme (high humidity, high oxygen) storage environment. No. 4 and Structure-B bags are not suitable
for long-term storage of teas.

Key words: Tea packaging bags, High barrier material, Tea storage
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