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Teaware is among the most expressive media for conveying tea culture. Common ceramic
teapots are either glazed or unglazed, which directly affects the flavor of the tea infusion. In this study,
we compared three different types of ceramic teapots, namely white glazed teapots (code H),
oyster-shell gray glazed teapots (H-20), and unglazed biscuit teapots (N, control), in terms of their
surface morphology, microstructures, crystalline composition, surface hydrophilicity, and thermal
conductivity. We also explored the volatile chemical compositions of the infusions that were prepared
from Taiwanese high-mountain teas within these teapots in order to elucidate the effects of the quality
of the teapots on the composition and content of the tea infusion aroma.

Scanning electron micrographs showed that N had the roughest surface, with holes smaller than
a few micrometers in diameter, whereas H had the smoothest and densest surface, with some cracking
engendered by the thermal stress of firing. H-20 had a dense but uneven surface. Surface
hydrophilicity was inferred from the droplet contact angle, which, at 19.7°, was slightly lower for N
than for H, suggesting that it had the best surface hydrophilicity of the three. The droplet contact
angle for H-20 was 26.1°, which was the highest among the three, suggesting that the surface of H-20
was more susceptible to adsorbing nonpolar substances in the tea infusion.

X-ray analysis revealed that all three teapots were crystalline ceramics with glassy phases; H-20
exhibited a more diverse composition that included barium and potassium. H had the best thermal
conductivity. The organic volatiles in the infusion prepared in the clear-flavored high-mountain
oolong tea were analyzed through gas chromatography—mass spectrometry. The results indicated that
alkanes accounted for the highest proportion of the overall organic volatiles, followed by siloxanes,
alkenes, alcohols, and esters. Ocimene and indole were the most important volatile components in the
tea aroma. Among the tea infusions brewed in the three pots, the infusion brewed in H-20 contained
the most volatiles; this can primarily be attributed to the high hydrophobicity of the surface of H-20
pots, which is conducive to the adsorption of numerous oil-soluble organic molecules.

Key Words: Oyster shell gray graze, Pottery pot, High Mountain Oolong tea, Odor, Physical

properties characterization
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(ceramics ) ~ 4 ~ £ ~ 45 ~ 48~ SRS S IEBISE LS - b2 SFTE AR (tannins) AU T-451 > TTELE BHE TR
8~ FHAMERCHIESTR - B g g IEEEVIRTEL [29] - Fh (glaze) SRk Cporcelain enamel )
HEESEH  FAEEEHROH0E B ket PRER RIS HRARRER (vitreous coatings )+ 73]
L . R BRREEERA T AT R e e DEIIRIER BRI - 2 H OV ER IR B (EERDE
(RS TE R R - s AR s gy 8 IHRER - B2 - S5 HEE IR [5] © Hh
(L R S PR TR R A g A 5 (substrate) BUERRESRI (interface) HYZSR » HI 738
3635 - Boularbah 2 A [T & BE I ESBRLE S b TIEIAFERR, - 45 7 iRzt A 5 - IR REEC TR 72
53 BI S TS DD SAT SR  FLEE - s gy T TPUBHRERVIDAT (mill additives ) 4EEZE A2/
#5272 ( Moroccan households ) ({545 77203 2¢ » - EURE FFE s HRhEHEZ TN RN TR - MEEn T3EE
i MOPAD™ 488 » LUHA S i e E st . TVRREEIETA AR S - Aimal S 21
SR I A s anE  MPUSRA (ta mug) MESEIMEA - ARHREE
GIEH - KPR BN E SRR, RO 1S TR » DL B0°C RS0 24 /)

& (FNBHISEZE (leaching) (RIS » kA - & HUBRRURCF BB R (atomic absorption
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spectrophotometer ) 73T BT & & - SR 1 ¥
TS SOSHR HUE FEAEE - SfE2AFT A RSP P s 5 A
th o ZAT R AHRCHI B ~ 38 HELZ IR S B /s SRELEEHY
WHVERE - Fr i EE R EEAH T & B iR - 7TEE
RN EZ B —R SRS E S ElRE -
FEEAH B B BE Y - TH A TR BA R EEN: -
AIRES BRS I BIE - Ml S RAI Feig SR 2 Sy (iR B
Fre SR R AV (degradation ) ERZE R AR AHECA
[36] - Az AHFE(E FIPUAE H AH FlfhiZE (Oribe /Namako/lrabo
[Toumei ) 73l &R [ELLFIAHREY CulColFelTi » H IR HARE T
FradlEac R - i _balihbrs B RRBse sy a5 _ B - il
ERTE R o R iy BSOS IV i B Bt 17 7 =X
T HUE B MBS EERS  BIA R ER S DR (80°C)
% 6 /NI BEIRIETTIRSI T AT © SEIRBUR S - $hEL
i E LR R EE AT AR BT 5k & (epigallocatechin,
EGC) » K5Ik Z (epicatechin, EC) » g fr T HR R M
(epigallocatechin gallate, EGCG ) BiZk5iZ5Z4 & FHEfS
(epicatechin gallate, ECG ) 25 X R A HIRERE © = %Edb
SRTRIZE - AI{EEBL EGCG HYREARARE - LLAL - (FEAEEE
BHVZS S T &R oxytheotannin JERY 2% (color pigment) Jik
71 o R - AR (theaflavin) K HE(EYBLRAT
Z (thearubigins) % - AtffR R ERT AR URBOT K
e fe B E (52 IR b SR BG T E . [19] - R RERKAE T RE(RTE
FENE - EYA " H—R5AREmE (FEE)
R Forhat (RE(ER) 1F Rt 53k (Lewis’s acids ) » B¢
& FIEELEAVATER (ortho-quinone ) - FR MBI/ FEfR I
(80°C/6 hr.) Bl H ¥y EEAHRE £ - HORIEEER5
P LERAHR 8 YA RFRE R ARYBISE -
[EIFPRERAEIREN - 2R UVIRTHE E 2 — @ E R
FGEIRHIE - Liao FEA [0 AFTE (R~ 2k
JE ~ PR ~ R ~ B EARRE ) YOS BT
R By TSRS —E0 el LI Kt 20 5ok o
BERHFEFE IR 5 75 LL 0.22um PVDF JEARIEIE > ik
RIFIEIS - BURIGARSE 100ml - 3 FIENES R - —E
BFfa] IR SR oA - S5RIEH - EMEREESER
10~20 pum HYFLIR » RIMEEK D Bl R ARG LUED » 1%
FHFRRZO S B - A SRR - SRR EBRHAYTL
P&kt - (B EARENRERE - AR BRI (1
Al ~ tRARIbEg ) ~ EbrER G L&Y E T R

YRR - EEFICESOS RE BR AR [21] - st
By BT L B ERIERE AR S & 81 EGC ~ EGCG #l
SR RE - FRFE YRR & EEEE BB -
BRSNS - EYE - FREER Y E S B
{6 - 2R - AUALESES Y R ~ AJEBIA S i = T ELES -
AT ITES IR S - A B - S5 R (LA e
o HEE (RWERRE ) MEZRSEREOR - aAK
R R [20] - FEHEES B B LA & A DUk g s el
HISREEA -

RXNEEHZ —RALHFGETIEE [1] - ARIESE
DAz » SRR RINE S b3 B S BB e R - (R (e M2k
BIERERZ S A G P SUE R A YRR ZA LR
Rl AP ZEREE T - R T SR WAEEA LT R
23 K T T R DOREE R IR - DU
PSS ERE ]3] i R N =a ey oy W el v R
P RS EE RS o R BERMH MM

( Metallographic microscope ) ~ 43528 N BIFHE E T FEY
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FE-SEM) ~ B - X 454 (X-ray Diffractometer,
XRD) ~ DURGRSEERRMEE 7 - e =ty ts
"B 7 RS ~ BUKME ~ SO BB A B R
fH @& g% ( Gas Chromatography-Mass Spectrometry,
GC-MS) iftbEISE RIS - LAaFlitt—aIfE
TR BT B R RS - AT 2 R aE 1
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* 1. AT RR T E S

brET P Rk
R U N
. # -
S SH
R H-20
ZBRTE

Ry TER T SRR - AT AR R A B Bl
12 (bphEdz=se) - FEF SRR AEESRR - BT J7(#
&5 IR T B > R LR

(—) FzEEEsR e (& E/) RiE

BRI B TSR AR TR - SIS IR B R
PRI » P 600°C JEEERCR H MR » 4848 100 mesh
HYER4EMEET < 1% » IR UE - G EBRE /KRS
Wiz 1% B A] 7 Ry lic B4R s ORI IRC 7 oy » BUACED 7 845
HYFHEELH ) [9] -
1. Fl7

KOmaT R AT ECAVH IR PO L BRI R A
BEGS o freln BRdE 2518 - G ELL S LR Bl (B A
R AT E R 2 A -
2. Ma=EBist R HBE

Ve T ek B A h— b 1 T - P - R B 22 4R 1
tReiEU 5] FEAIRBLT TR - EHH(EE - fFH
PeRzig 2220 (850°C) - bphas Biak /i R A4S s fe b
&% e ERAEFE o SEIARERARSRIL - ARSI 0 2
BATENEY) - AWFFEErEE sl - =EFI98UE U
HYEREESS (1250°C - [ERIPRE/ T hoR & Rae (AT
Rlphel > RS S A E TETHREE (lean air, Oz <
20.9% ) - FRRERSS - BoSEAHM 1°C o HE 1250°C 5 =
JFiEf2H 900°C 2 1250°C » BIFRERIIGRT 6 /NIF > 2242
413 /1N ©

(=) MR VB Z YA,

1. R HEE

AKEHFZE(E F Olympus BX53M 4 fHEE 5% ( metallurgical
microscope ) BiZEEF o (N ERhFEZEREDEE - MR/
WOEEREE - A E BN E G L DI (bright field)
PR W)8Ef% 2y 50x ~ 100x i 200 °

2. BAfNAEREE 22

A FE LLI5 % 5 A F B T B B (Fe-SEM,
JSM-7401F ) BRZAR iR E A D I - BEm iR
W EPkEEEE R R (A <3mm) (E B L 77
Wil B AE 227658 (B F-EERIR 20mA, #4150 7)) -
WAL 10 ZoREN B &8 - ATUB R HRNE T RN EE A
EEAVER LRI - JERAVERTT B - HE SEM 2R - &
HFEEHRS) - Fe-SEM 3H7fiR(t: © SEI mode ( —KE&ET
s ) - BT EE B (accelerating voltage ) =4.7 kV »
s AT (probe current) =7uA - fEfEEE R T{FRE
& (working distance, WD) =11mm -
3. BRELRE /KR a0

Fo THRETFERaHIEKIE (hydrophilicity ) - & 7K (5L
RGP L > TERATEE AR (sessile drop system) ©
BebTR I < KR A (contact angle, CA) R/ » RF&
2R ZHUKME (Hydrophilicity) F5# > 53 BIHIFRIE-E
SRR L SR T 5 P Y SR T RE PR RE P2 bl S i
UK MERESCBHIRR RS - W DAR /K B A ey =080 - oA
Bt [13] - KRB R GIFE - GITAEEN
Z8 > R E S EEE RN (AverMedia PW310P) - 75
H—(E 45° =g - SEEUK A NEE AR R T HY KR
(10uL, PL micropipette #2(F ) HYEFIRETTIFG: © i
Gy irikhe Imaged (1.51-java 8) &iESMEFE (drop_
analysis plugin) #9515 152K REEE A = MIE - 3% IMER
HG PR RS Bl SRR IR 0 (Low-bond axisymmetric
drop shape analysis, LB-ADSA mode )» A5 Ee —fir 34 i 7572
= (Young-Laplace equation ) A& » I fliatBe iz A
FHETRST » LAGHR B R [ 5% 7 B S S LA AE BRI
JIEMELE [30] -
4. FEsER MR

DL X-Ray %5+ (Shimadzu XRD-6000) 43#riEmAy
Gl o BRI R R ASIR » RIEL ARl » MR R BB
bR (100 H) - EdERErm e - BEiRNtimiEe Ley
MFEANTE - SERTEERIERRIFT © X-Ray S © % ( A
=1.5405A ) EE4: ; BT HIRIFEER/ER © 30kV/30 mA ; ik
GETE 17 Rl AR - 20=20~80" ; FRRIARE 27 /min. -
Pt 2 SebflElsE (diffractogram ) {27 Qualx2 3 -
fit & &k EE PDF-2 (release 2004 ) D) kz POW_COD_2008

fTéfEEsE [3] -
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5. FHEBHMENE
AHFZE(E A VU E R FE SC %8 (Lutron > TM-947SD)
FEECPUSE k-type ZAEEME (#R4RE - AME 1.8mm > GITEE
0.254mm) > 53| LL Kapton polyimide (i ZAEEAHRLREFHIE
MRS 8w S AE BRI EE AR
FAFEN/CR - BENRERHE3E - FEA 100°C FiK - &2
§% 10 g LI - BN ZOR EE L ARG A (R 25 B R iy 20
P
(2) FEEFER T
FG AT EHEZEYE (volatile compounds) 255
(teaaroma) EZp5r [11, 39] > HALERHRELE B EER
5 I Rk Bl AL E - H 7R 1960 4 R A B AT ( Gas
chromatography, GC) srfriseifr RIS LIE - E2{la SR
KEWIZEER —HTH [32] - &i&H AR (mass
spectrometry, MS) HYJEMTHilr - SO &y RAR @A B 5k
(GCIMS) - &L AT EREHTEHELEES » GCIMS B LAY
ROV SRS PRV E - HATE B S E 2 3R A0R
g hl s 600 fEDL_EAYIESMEYIE (volatiles) - Hr
41 TEHEL REALEE RAR © ME RO VB AS »
Al n ) 200 fRiERY)EL 30 MAHRARMYE [37,
39] © L REHREYA T - ATER R E A F SRR
& % & By BJ # :  trans-2-hexenal, benzaldehyde,
methyl-5-hepten-2-one, methyl salicylate DL} indole - F
trans-2-hexenal DL} methyl salicylate 75 Bhjis i il 3slz 2%
Bt [33] o HL TR E B L S EAHR - (EA
Je DU BB T FERY IR R » #0A I RE R B
& o KHFELURMEITERE (GC-MS) » [ EEERA
mLGRER (PR« 2P, BEEEAERES)
N EIRF AT S AR ZOS I & R WEER Rz
FEbhly » DARE R R B FiEA05 6 RV & - i
F235%# Fy Agilent 6890A/Agilent HP 5973 - GC/MS 4 #7{é&
PRl [20, 23, 27, 33, 35] -
1. ERERIE
EFERRS © HP-5MS » £ 30 oK » EHEREL 0.25mm »
HECE 0.25um -
2. JRIESMEYYERIEE
(i FHTHZE S REE UL (HS-SPME) © ZEHUES 28
4H ( SPME inlet guide Kit, Supelco ) - ¥% : PMDS/DVB fibre,
with 65 um film thickness ( 7356U ) - EZEEER(E © EF2RHILS

BE 357 0 DL 100°C /K » 150 LA EE T 6 478 FE
UL (pipette) W HUEE S Sml > #EiE 20ml B EE#UEZZ 55
HUHUE L » ZEHURE 60°C » SRR Smin » ZEHURHH 40
min > EUH& EBEE AEITE T -
3. JET R RIE

Hom A S 4l S (5N, 99.999% ); i 1 1.0 mL/min -
HEFERE (R ) AEAERE 40°C » FEf 4 438 5 sl - 7
RRAE 2 2°Clmin 2 90°C > £ 2 478 o FHINEN > TR
2 3°C/min » {1 90°C FSEZ 210°C 5 £ 1 538 - fngh »
FRSEEA £ 100C/min - Hy 210 2 220°C {51k > 4451 74 434
4. BB

et BTl (electron ionization ) » B T-RE R ¢
70eV > S HEDEE : 280°C - B T-JEEE : 250°C » quadrupole
JEFE 1 150°C - EERAGEIE © 25~400 AMU > ELEFERIE ¢
NIST11.L

= GREHG
(—) MBI AR E T usiee
BEBLSE R - B oA i B RS e AR A =
[EPSRIAY PR - AR BRIV RIAFE RS - & A E Rk
P AR S AR I RIP S R - B ERAVER 2252
REEFRAOE 2 A -
(PR Sl R B NEBLE SR I - 7R L S R B e
PREEHANR 2 - HP R RIHYFLIRERA H B AR - IR
TR (D) AN R S orep o

-

¥ 5 G J‘ X
2. SHERSRBIER SR ZRARHR
BORfEER 100X : (a) &8/ N5 (b) 38R Hs (c) 3R/ H-20;
(d) 3/ H-20 (JECKAEE 500X)
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* 2. ZEAEBESR SNB R EEERE R St

shi LS Hes £ th((RE)
EHE FEH FEH e ]
R e KFETHS il
feRtE fEFH SR - BT SR - BEF
Rl 2L SHMGRR 2 WU - HBININ R AL SRR
il 1 R - HREN
=k
TR EREESMUR) R OLUREE - RESHFE REREETTEH

HEHETPE  AAE SHURRENS BT RN
SHATUR - ERE  ESEATIREN R
3 -

(Z) HERRREE IR B

AL MEM R > BIA1 IR &) Z @ 4 ( heterogeneous
catalysts ) D2 HMhRI 7 (activated adsorbents) FYFLIHE
FmEfE (surface area) B R ~T43AR (pore size distribution)
A BREL RO SF # & 0 DLE R W R B % ( nitrogen
adsorption-desorption technique ) &7k 2 A% (mercury
penetration method ) - #EFTHSEHERTEMI [28] © K TESHE
HIPRS AR EIA B LR AR - AHE R ORREFEY SEM
B - DA Imaged HETTS5 34 - HR4EH A2 G it -
IR G &R GAY R R r 2 R € R & FUH
HIHEE - (e M EFURT SRR - DEHER EA BT
FHEFLBEFE © HIbEFRFEFLIEZ (surface porosity) /A
HAF -

FLiEEEE

- 0,
wmmmzEE 000

AL (porosity, %) = (1)
RILES > HEISFELREAVEIES (micrograph) #i7:
EFLIARE -

TR EEAH N 55 AR5 3AT SEM B - 4fEl 3 (a)

(¢) Ak » R EH BHEHEA 10nm HIE$)E - RIS

ZLREAT A R SR R4S T RS R SRR FLI
EEELTEE  HMERY OM AVEZAEE | K2 7
B CHE R ) - A2 ERZ 68 LIE (micropores )
3 (b) Fn » IEEEFLSLIE 1~10 Sk et - HAMEIR IR
AN B B » R Ry P EEAI L - R BRI AR
MEFFZ R MEREA - R (1) 0 2L Imaged {5%5E 3 (b)
HIFLEA (surface porosity ) » HAE %y 31.7% - [& 3 (d) -

P MBI HElR (S RFERE) 7Y SEM 248 (It
BRAFH ) —UTEHA » S A5 - HAhi i PR

& 3. N g4 1 SEM H2H
(a) fEfER (BEmE) 300 ; (b) #E (x300); (¢) B&
&R SEM JH (BR&STE ) %2000 (d) BA Image] £ 5]
EFURRISERERE (RECRRILIREE)

A O R TR S AR LRI EAE - AR B
EIRANFEE 3 (b) AYZFLRERME - DL Image) f(EH HERmE
FLFE= (surface porosity) £ 33.0% -

g R (H-20) Y SEM TR EBLFTR EE AR
[6] o H-20 fHEDAVFEE AR H 3R EEERIFE DS
WkE 4 (a) » HESERPEG - 928 DERE SRR EG
W 45500 4 (¢) PR o H-20 AU St H thsl A 2
L 4nfE 4 (b) - {HEERFLURR R T E - 1B RRTw
TR - AR RS R TR B - B 4 (d) - 22
AERRIR A BRIt [9] » HArAy F Rl sy 2 — bkl
#5 (calcium carbonate, CaCOs) HY 41 fife B FEE4YAE 850°C [12] »
ERRERCR RIER M CO: FAd - ik rhige At
VIS E AR R - tRE I 73 (in-situ decomposition )
FTREIEY CO2 SRHE - R RhEESE A BE oK BRI FLIR &5 1

( porosity structures ) -

ImageJ {5 H-20 PS4 - 4iE 4 (b) - H3RME

FLBsA (surface porosity ) /iy =fiisl 5 feim# > 25 42.1% -
(=) TEREHKED OKREEEES)

ER AR 2 /K R (contact angle, CA) K/ »
RFEZRE KRB Gl —RERITHEHI ALY 40
F& - KO FREEEE - FTRURRE 2 5 FERUT » RS/ NACH
FHEPRHRERLE (CFE-ES ) HTRIMAAAYE#ESEE » H
PHEAARY 140 [ - (OEIEREAVED THEE WEIH/KER
A R IRRRE R - /K Rl i Ay e R (AR sL R Y
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& 4. H-20 225 B9 SEM B8R
(a) PHEIEAEHR=300 : (b) HHEI{EMHRX300; (¢) RiHE
FfEHR=5500 ; (d) BUA 3EE (Rl /HE ) #Y SEM JRA

KHEBEREEE (FIA02RMHE-OH EMER ) » DUREZZRE FIAE
EUA YRR T B @ R4EHE (hierarchical structures) - BRIt »
B A SO R IR LERAS R A A [6, 34] -
ARZEMN & =R KRB A - 451K 3 AR -
A N AVBUKMERE - oK 5y 19.7° - 3R H A#
KM (20.6°); 3hH H-20 ZHIKIEEAR (26.1°) < HEfE
KR FVINIRM S [24]  SEaas - BORMER D
A B TUK I B RE AR § S - HEl s - Bk
e BRI VER TR T IR RERE 2 S0 - PRI - S
AR BoKREHA bl (N) BLowhiE (H) » a5k
WS EI KB AR - SRR A PR E - 2 iR
7 (H-20) B8 2HUKYE » BEA BRIZ05 P RIIEMmIEYE -
B AR EYE ALER RSN ERYESEE R

e

(W) =R EZEEMRE X-ray G547

KIFFEAEL X-ray e (XRD) st =fEA [E 2 H
PRanY R ASAERE - =HmAY Xoray SESTEEA0E 5 Fr -

Bz LR e - RIAERVR LR = F 1 20=18"
WA R E Ay A =& (background broaden peaks) -
WilE 5 Fom o = ESEHEEANLIELEL - 85 ] ISR E S N
Beamfy X-ray Gegaias SEitatn H B H-20 558 - Br/D
BOERLIIN - RE I GER IR 2258 H R IELE - (RIS
5 NE S S =l X-ray SRV EIE - 7 RS ILAES
HE— PR R A A TR L I BRSE -

QualX HyZE(E[RER [4] - EZAFR FElItHVEH - DUk

SRITIGrE8E - FRARIB DL IR IVAE R TR R R (A
It R (R E e ERYEORE ) - EHRA R 2 S %E
B5E BRIy o BEEFBIZNT @ H5fTH
QualX2 @ AH s HTHcEs - FrbEih N 1Y X-ray ZE5HEEA > ik
RSP B AT o GERWIE 6 o - B
2 FE PG Z L&A B SiO2 (quartz)  [31] - # S &esf
R © 1CDD 00-046-1095 -

*® 3. =R R B K

1 17.795 22.625 33.998

2 17.559 19.685 23.609

3 22.403 20.864 23.758

4 21.217 22.818 26.674

5 17.089 22.288
Average 19.744 20.616 26.065
SD 2.437 2.359 4.715

\
100 _WM H-20
T T T T T T T
10 20 30 40 50 60 70

.‘ﬁ

< 100 H H
moow

2

£

T T T T T T T
10 20 30 40 50 80 70

200 - || J N
Yo 20 0 a0 50 8 70

20 (degree)
5. ZfERRGHY X-ray SR

8
1
[101)

Sample: N

g

(100]

g8

Intensity (counts/s)

200

{203)

[211)

10 20 3'0 4IO 50 60 70 80
20 (degree)

B 6. 5UA N &Y XRD SREEEEER
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Peak search 455249 FoM ( figure of merit) = 0.693 - 27
13 57 peak FI BV & - SHIILEEAR EHEH A - (P
E4EREEE - 9ARCL peak AHEEF - REEHEMYE

(FEAH) 20017 - SRR 2 - (ERE =
Hy&E Rt © fRom N ERFFEE D EREERKS (AIPO4) ~
Berliinite AIPO4> D) &z —Z: %AV Al-Mg-Fe-O 4H7%AY Spinel
emfH 45T -

[EEE > DUH E e R T =0t R H (afFgRz) -
{4 search-match f&=X » 5 g aH PR Hy A THHIEE > £
F g DA - &5 27 JEfL 00-027-0647 Sodium Barium
Silicate, Naz2 Ba4sSiio Ozs, FOM=0.75; position=0.65, intensity
=0.63 $9 Ky T3 AT VU - HECREAHRC 73 20T - B
BT EAR A A BLLL B - PRIAE e S8 B2 A R mT BB
ST XRD L -

HERoNHRR H20 CHEERIKHEZE ) - K
search-match £ » g 4H Rk R (Siand O) HyEEMEHREE -
WEIEATLWSAE > B5E 1 IEfr 00-027-0647 Sodium Barium
Naz Bas Siio Oz, FoM=0.76; position=0.68,
intensity=0.67 £5 %1731 LIV EE BN CHuEE =545 SR A
[F] o b&E RV MEEEREE H 3R frasR -

AR HIL Ca, C and O » Hy NTHREE - $RF(EAT
L&k HE B8 7 JIEfir 00-005-0586 Calcium Carbonate

( Vaterite ) , CaCOs, FoM=0.50; position=0.66, intensity=0.17
00-037-1497 Calcium Oxide (Lime, syn) o fh—455-47
FFERNIIMREA RS - B SR IR AT S iR I $5 45 i
REE - MPHE R IERIR R R [12] -

F XRD 734t 5 AT R B2 PE A MR EEATAS it
HIFEEAERERS - ATIERLHORER 3 R Ry 2 HH45HE - RiE &
E R [E4H Ry SRR - 19 R BA — e & S R AR AS
1 - AE =R EHR & X-ray ST EFTSEERIE
B 0 FHIERE T E SRR IETRE - DA HERL bkl (H-20) AYEZ
M & B -

() =B EEEREE MR

B ZE (o FH DU R [ ST SR R IR BC DU SZ k-type EAEE
8 > DRSNS - F 8 - FREFEAN/OR - LS
B EY > R FHEA [E) 78 B AR R SR « IS R E
7 F

Silicate,

g

803 () PotN wi ) _ Rot
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7. REEEHREEME R,
Site A : HIzFEE ; Site B : HAFES ; Site C : JAFEE -
FREVEEHRR ; (a) N (b) HE 5 (¢) H-20% 5 (d)
ERCREEREAR

2H L EBE - SHEPEEVHIEA] DUGE T 20R4E S
1 =REEVESR > DUA BT EREE (H) RATERGH
71 (H-20) &t FLfhEE (N) & - ZEfEEN
and (SiteA)~ 725 (SiteB)~ FEK (Site C) Rk
SR > DIESRELE RS -
2. FAPKREERGIE (d) &3 K EidE (N) B
7= o BEGCRLA EMAVEREE (H) RAERIHEE
(H-20) m&fE - A LRV E R - AR RS
HAH
3. BEEUIER RIS RERE EAER I Z16E
FRE B X AR AVEIR A & (LIBR) - b9 A
EriEyERIEE (H) RAHEEROMEE (H-20) BRI IR
AR > EEHIEEE R ILERRUSEEA - ORI AT
7K 95-100°C - HBIRYZRIEET I - MR HEH ~ 5T
5T BREER - (REVEEIRIEATE RPNk -
(N) FREEREE
Ve 25 25 5 T A EALLEL - AR R E
(GC-MS) G iRsE B R I TELHE - Stk
GEETHEILGRER R TR TER AR
R Rl R R = A AR R« DAERSERT S Quality >
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80 1 HIERT & ZALEY) » i Quality< 50 HYEEZY AN
LUMHIBR - LA quality no. Ry ey HIET 4R Al By — ki@ Al 5 =X -
ZEET > GEREEHEE - SR TR R E R BT - H
e BRI - MRS E R AT quality no B {E (KR 50 -
Bt R E R (BURAEE 1D Bl CAS) » JERFSHREESC
TR B B (E B2 SH o A e i 2 Bty (DU AR+ ALEL
) o AN =4HEE AT GCIMS 4347 » &85 HIBIHTHY Et
BrERTESE  REEZ R RIS =AS R - RE
ElBEEY) (siloxane) 2k B EAEHEHEL (SPME) #EEHF
HIURBTAE [27]2@ M B2 BAEl oy o AR L [40] - “F
A FI9h > Mudasir 2 A [25] DA ALY SGTP( superfine green
tea powder ) » DA ZZ 3R BR RS HURMAOSHITE SR - £¢
GCIMS 7t » s5EHE3 Y57 Cyclooctasiloxane LAk Bis
( heptamethylcyclotetrasiloxy ) hexamethyltrisiloxane Zh 45,
WEpsy - 5541 > Peng FEA [26]ELHE SGTP Bl ichy &
BEEHEHEAERHEK  HEZMHHEK T TIE2FE
decamethyl-Cyclopentasiloxane # &5z 53 - H AR AT B
FRERYMIENN L - ATRERIILE A L ARy SRl sy -
WG oy trss S fa - N ZEAV4AR ! - Fhi e s S MU
V) 87 1 - HA o5 HRILEY) 3 1 » B EEY) 1 -
{E&EY) 91 - FbEY) 15 1 - BIvRE L EYIE - BEbT
BbaY) 131 FHEEIEEY) 1 EiSLaY) 11 7E > B
Bubey) 21 SRLaY L BB EEY 111 - fifz
BUbeY) 21 FEEEY) 0 1l UL EY) 3 1 - s
{E&Y) 31 - B b a1 R H AR L&) 7 & - 40
8 Bk 4 fivR sy hla i ZR A GBS LISEEISH
GC-MS J@tflEz - DU Bl EC By £ EE SRy -
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40000 o 5
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[ 8. N ZFTHE 2 0B GC-MS [EfTiE

* 4N TG EEES MR (CATEEE)D

PK RT Library/ID CAS Quality
1 4.03  Spiro[2.4]hepta-4,6-diene 000765-46-8 7*
2 15.62 Cyclotetrasiloxane, octamethyl- 000556-67-2 74
3 23.91 1,6-Octadien-3-ol, 3,7-dimethyl- 000078-70-6 90
4 28.73  Cyclopentasiloxane, decamethyl- 000541-02-6 90
5 35.03  2.6-Octadien-1-ol, 3.7-dimethyl-, formate. (E)-  000105-86-2 64
6 37.09 Indole 000120-72-9 97
7 42,57 Cyclopentasiloxane, decamethyl- 000541-02-6 53
8 46.81 Heptacosane, 1-chloro- 062016-79-9 90
9 4788 Hencicosane, 11-(1-ethylpropyl)- 055282-11-6 90
10 5032 Nerohdyl acetate 002306-78-7 90
11 61.34  Caffeine 000058-08-2 95

A iESE M LAY AR - B - B S
B maE(bEy - - 28 LEYE  MSEAERMENK
BN B oy SCRTE 53 By indole (B5[IL%) ~ caffeine COfIREA]) ~
Nerolidol ( #& £ KU g ) - Hotrienol ( & F EHE ) ~
Benzene-acetaldehyde ( ZEHHE ) - Tetracosane ~ Docosane
Heneicosane % » {H A 5] & 55 HE 7% & RAH A AR B2
5o [-REFCRE (40.96%) 81 aAfEfE  (20.00%) &
EELLSHERH TR R -

ElEE (H) A& RIH 58 e TS R 95 fd > H
P EREEY T BUEEEY) 0 fE - W L&Y 9 1
b L&Y 14 18 - B EEY) 4 1 WEKEEEY) 14
TR LAY L BRELEY 8 1 BEELEY 4
M JBbe? 4 - BSbed 7 1 - s e 2
M~ b e?) 3 M - L EY) 3 M - B {baY) 5
18~ B b &Y 5 T R MR B &Y 5 1 - s 9 B
5 fr - rhldg it R E S E S LISRES GC-MS
MriEss - DUE R AL £ SRy -
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#5 HERGEEERERSY (CATHEE)

PK RT Library/ID CAS Quality
1 4.03  Spiro[2.4]hepta-4.6-diene 000765-46-8  7*
2 1562 Cyclotetrasiloxane, octamethyl- 000556-67-2 74
3 2221 1.6-Octadien-3-ol, 3.7-dimethyl- 000078-70-6 90
4 34.08 (4-Methyl-cyclohex-3-enyl)-methanol 089690-46-0  43*
5 3621 Indole 000120-72-9 97
6 47.29 2H-Pyran-2-one tetrahydro-6-(2-pentenyl) 025524-95-2 76
D R
8  53.76 Methyl jasmonate 001211-29-6 76
9  56.03 Hexacosane 000630-01-3 94
10 60.23 Caffeine 000058-08-2 95
11 63.44 3a-(3.4-Methylenedioxy)-hexahydrate 109535-43-5 9%
12 64.68 1-(3.5-Bis-trifluoromethylphenyl thiourea 1000306-81-1 9%
13 66.65 Nonadecane 000629-92-5 90
14 70.05 10-Methylnonadecane 056862-62-5 72

HERMEE (H-20) AYRH RIS E M)
105 fi - H 5 BB bEY) 31 - BURLEY) 27 Ja(k
a9 - G EY) 32 1 ~ BN LEY) 3 - A&
BEEY 141 KRB 118 BE(baY) 6 1
B EY) 7 S EEY 01 B LEY) 6 1 - Ef
FbaY) 418 RSP 4 1 ISR aY) 3 1l - B
&) 2 1 B b a2 Tl R MR b &) 7 1 - 40
10 ~ & 6 Fn > MBI B BB S LSRERS
GC-MS G3#f fe EEE RHIT -

EET SR Ei S AR M R AT s
SRR - IR B L T AT S EE B s - TIRY S8
GBS S BATELG] > 2RSS 0 @ YA SRR B
&Yy - HAEInmIE - B - BPSE R ARIAE R &
E#/b [35] > AnfE 11 s -

200000

150000 -

100000

Abundance

50000 ~

U

5 10 15 20 25 30 35 40 45 50 55 60 65 70
Retention time (min.)

10. H-20 FERTHEZ 2R5HT GC-MS 4317

% 6. H-20 FE2B 0 TR Ry (P ATEEED)
PK RT Library/ID CAS Quality
1 4.03  Spiro[2.4]hepta-4.6-diene 000765-46-8 7*
2 15.62  Cyclotetrasiloxane, octamethyl-  000556-67-2 74
3 2221 1.6-Octadien-3-ol, 3.7-dimethyl- 000078-70-6 90
1 3408 (4-Methyl-cyclohex-3-enyl)- 089600-46-0 e
methanol
5 3621 Indole 000120-72-9 97
6 42,54 Coumarin 000091-64-5 90
7 4729 2H-PyT.:an-z-011e.ret1'ahy(h'o-6-(2- 025524-95-2 6
pentenyl)
g 33 2.§-Bls( 1.1-dimethylethyl)-4- 014035-34- 9]
(hydroxyphenyl)-1-propanone
9 5376 Methyl jasmonate 001211-29-6 76
10 56.03 Hexacosane 000630-01-3 94
11 60.23 Caffeine 000058-08-2 95
12 61.32 2-Heptanone, 6-methyl- 000928-68-7 9*
13 70.05 10-Methylnonadecane 056862-62-5 72
35% aN  wH H20
30%
25%
Ll ,
4 20%
*:g 15% 1
hﬁf 10% -
W
5% Il Il l
0% ._I ._ mn B BN uf i l..i_ﬂ_
¥R EEFREEEREERE®ELYEERER
¥ K oF ¥ OF R B WY L5 OB E o=
R " B w” #
R W
ER X R

E 1. FRZEEESBELISERSTRAEGE

AT SR T EEHE RSO & E & LSRR
By £ 2O % M opk o o B oW 5 R OB
1,6-Octadien-3-o0l,3,7-dimethyl- ( Linalool ) [17] + H & %
beta-Myrcene [8, 10] - i & 75 f&EF Hotrienol [37] ~ Phenylethyl
Alcohol [16] ~ ZE#/)}7; trans-, beta-, Ocimene [8] ~ 151 Indole
FHEZ Coumarin [17] ~ #E4%EE Phytol [14] - K& FE A
Nerolidol [38] ~ S [fiE H g Methyl Jasmonate [38] ~ kR
(Caffeine < [15, 18, 22] - Hr g SHESRAVEIRES T » £
$& trans-.beta.-Ocimene - Indole [39] - Nerolidol -+ Methyl
Jasmonate = 285 & R A B B 0 [5] iE 4 FR - trans-, beta-
Ocimene LRI Z AL - (fifk 1~ Caffeine fEIRSN » FLAEY
BRAD EBNEE MR EEERATVEEETIE

Ul



25

PREE - FHAE - e WEMEZYEITREREERITE

e AR R R DA AL ERICHE (H-20) 2 2R EEFT ot
LB PRATRE S -

g~ &

ARSI IR S RS B R R N REH
BIfERSRL > IR — GRS AP - el ERh (H)
g oM (H-20) B IRLH A _ERH R M Z B TR
I~ TUEERE ~ BKYE ~ SAHAE AT E D P ELE - 6DL B
FEMERFE P LEES LSRR » DURZ -EHEEIUE
WS RS MRS EYE X AR E T E R #

(GC-MS) » AT S HHEEE AL ERAH R -

SEM RS2 AHBUR MR HIHYRR IR R 8% - DL Imaged
ERHREALEER - &Ri5H H-20 ey REALIRRE S
T 42.1° - Py EE R EA KRGS o DL H-20 My 0 B
R K MR » RIS 250K - ST ATEA Y T-09
BRI - RIRFEEEHY XRD & AH AT - 5 EE R SR
435 (quartz) : HEk H 81 H-20 [/ Bein Ry 2 MGG - W&
H EIHBCHY S AR - 2 R B — B S MY B RS
1 o =fEA [Fl e B Y EEE I EE R U PERE A R A
THIRR S - HEHERGER DR EahEEEsE RS - it
FUEE ¢ bRhEE (H-20 81 H) For@aiil e g s Lk
ISREZK » GCIMS 1M 5FE0T © F2BE AJAEUIT (to adsorb)
HGPHIRLEER ) - IERCRSERABHBTE( L & AR RIGE
BV P E AR E R VEE - (HZED) KPR
HIERLICRIES ~ ERhEE ~ SERIZRIRTE - AR IR (H-20)
ZiREE A p 5|k (indole ) & &% % + IR ( Caffeine ) ~
75 (linalool) ~ B-H#:)% (Beta myrcene) ~ trans-p Z&&f
%% (trans beta ocimene ) ~ #5(CANEE (nerolidol ) & E#ifisH
Fig (methyl jasmonate ) %5k 7 B HHEA = 7Y 1 RlEs s A _EhzR
g - HERASAGEE | RENMERE RN EE AT
B ZE P DHERFE S TR ERA BT
FKoGIEEUEE SR 2N R th &AL EEATEE
B ¥
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