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Effect on Quality of Pan-Fired Green Tea at
Different Pan-Firing Conditions
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Abstract. These studies were carried out to investigate the quality of green tea processed by different
pan-firing hand rolling and to select the best conditions during the procedure of green tea processing the
results were as follows. At harvestion tea plant leaf, tea plants had 4 leaves. each leaf size was
7.5 cm “02.6 cm, and weight of 100 buds 46.6 g. The increase of pan-fired time decreased in the moisture
content and yield of green tea. After processing green tea, 5 times pan-fired one had much more contents of
total nitrogen (T-N:5.31%), caffeine (2.00%) and total amino acid (T.A.A. : 3,046 mg%) and less content of
tannin (13.41%) than the other treatments. but 3 times pan-fired one had the highest contents of vitamin C
(204.3 mg%) and chlorophyli (365.0 mg%) among three kinds pan-firing method. Sixteen kinds of free amino
acid including theanine as a good taste component of pan-fired green tea were isolated and measured by
HPLC. Free amino acid (FAA) contents were in the range of 2,683~2,925 mg% and among various pan-firing
methods, 5 tims pan-fired one had the highest content of F.A.A. Among these free amino acids, theanine
occupied as much as 56.4~61.3% of F.A.A. Lightness, yellowness and redness of 5 times pan-fired green tea
were middle value among three different treatments. Besides, it gained the highest score of sensory evaluation
among them. These above results suggested that 5 times pan-fired green tea was considered to be the best
level as pan-firing times of green tea processing.
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Getd, 8 Sxs AASE HSAMEE 286l |9SA HXES S3380 OE =ie
XA UWXHEHE, Mel 3o 22H St L, OOk, vitamin C & SStEESSE
ZHGH0 WEH0ID MAFH ASX MESE 2 HMUSE % SES FHGI RIE JIE
=g 0N +=3stACH

2 AEHN AS" Ags 2H20M MuiED JAs WS XL (Cameliia sinensis var.
sinensis)& ot 12, HHAIDI2 58 10~132 OiY 28 10~15AI01 Mg 2kg HHSHH M=
AE35IRLH

I RZTE 13 3N MHs MY 2kgE X2H(TA-0510F, Minolta Co., Japan)Oll 2ok
230°CE2 =FE 2H&(Wwed4cmD28cm)il 210 Table 13 201 3, 5, 78 €8 & 3Hdl
HIZAIZIS 10222 3i%D, ¥ @2 AN2S 8202 5l0 MES HES, MO 228 5/S
QI MO BEE 2H 2 NELS82 SHSIUCHL MOE MRS 28E cutting mill2 224510
200meshA0l MA Lz HALASIN 2E 240 ASTIALCH

ol ME U L2 SAAEAT ZAIIFE(RDA, 1995)0 FotA D, SEALAZES HIMY(IAS
1989)0 M2t =dotACH Tannin, caffeine, vitamin C& i} 2824 (lkegaya S, 1990),
Chlorophyll2  Yoshida S(1976) 82 O0Ol8d =dolgD, Total amino acids
AI2H0IHI M M 2 (lkegya®t Masuda, 1986)2 #Eioz ZAGIRIL 2sTA= ANE 308
B A XD 1{P90 ~100mm, 20| 50mm, & 200mL)0l 222 90°C 2 150mLE S0 522t HEA2!
100igel AAMAASO0| X}_J A (Takeo S, 1988)2 SEo A2 Hat, Me HEHQ 8|,
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+EEEE ZAdts FEES BMeEd Ol AXFZI Mz =208 S0 2
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JE0IULL. HEB 82 33 % 53 HS0l 21.85 21.08%=F € X0IJt AA2LL 73] HE2

Ml

19.35% 2 &S| HE+&0 2451 =0 Ole HS X a2
230°C-150°C-110°C-100°C-80°C2l 53 S0 HE+2 2L HUSEUAH N 225tCe=
Kaoahachi (1988)2 2109 2 XIat%Ct
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X 2 g =2 =2 o M@ M(Nakagawa S, 1974)0F e BELA(T-N) &
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53] 920! OE XNelet
Tannin2 XSS HRots= £l
KNUXI 22 20| &R0 22 ZE0 D, MY
HUZoZ UdHB Ao a2 X Y=CHNakagawa
13.41~13.96%2 H3& 42 2HA0I HY
20| Qs DAECHE BO(Kim S, 1980)2 & )

Caffeine® 1.93~2.00%2 HSE 42 ZALU0 HA Hixs SHES LIEHWCH
ObMXIE 9| caffeine 20| 2.01~2.33%ct8t 21(Jong S, 1986)2 Hix=8t HEZS LIEIWALL,
o= 2AEXS caffeine S 2.02~4.04%0|0H, SE2UNE 2.33~4.75%2 Xt UCk=
Kaoahachi (1988) 2 1%t= atgtst XH0IJF AALH
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ool at2 Xto ZEAXZ UtlE 4222 Jthel2l 29, Jthziel E2 2 4=20 X2
A HEGIH X S8AI RS2 A Fo R dABAE A=CHNakagawa S, 1974).
HE30 ME So0let BHES 53 HSO0|l 3,046mg%22 CE HMelol dish &0l
229~248mg% O ZACl=0 Ol= HSX2 22 L53HSAl SO0l CHEXMZI0 Bl
560~730mg% O QYACH= Kaoahchi(1988)2 =112 R[AIGIACH SO0l st SHE 2,798~

3,046mg% R &= XX SO0 AHEHE0| 2,346 ~2,781mg%ete 212 (Park, 199712t S AFst
dE0I”U2Lt, 282 EZ02 Yabukita®l 3,370~4,340mg/100g, Asagiriel 3,250~3,450mg/100g,
ljumi 3,070~3,840 mg% 2 lLl= AU, Tamamidoriel 2,430~2,750. Hatchumomichi®l 2,130
2,460mg% e B2 8201 A CHKaoahachi, 1988).

HEAE= Mo 2 Y XY MEi| I ER8 RAZM(KImM, 1996) 33 S0l 365mg%=
SHEF0l JIE AL 53 HEES 354.7mg%=2 33 HSEC 242t HE2 20| A2L, 73 HS2
309.3mg%2 20| &Ed 2ZAEE B 4 UJULL Ol LeFo2 MWAE 2RY Mes XY
220l miY2 2olgdot AEUWH =SMaElE s 2 Higd RINME0 RaHH, O
SIS0l HELE pheophytin@ZE HEAH MZUZ FMO=z BFIH SCEZN IEL S
ZAAII=, X2 IS0 UAHME 0l248 B0l oo HE 40t SIterdl Tt SEA 20l
HAEUCID MH2AEHLCH

UeEH= HIEIY AD-EKR 22 X84 HIERIY BR, C, P(RENZ 2 £=84 HIEIDI0]
A=, 1 £ vitamin C= O2 AU W0l Hlol &20] 258 %CHKaocahachi, 1988). E3dl
=0 CHE X0l Bl 820l 2 0ol 90%It &2 E vitamin C2 &0 UACHKaoahachi, 1988;
Kim, 1996). Ol248t vitamin C &2 @S 330AH 204.3mg%E HE 532 HI=8t HEO0IASLL,
S 73lAl 1389 mg%lE 20| AYs 2AdlE ASO0IAUC. Ol XNHE9 vitamin C &2
A 100gE 544.2mg%0| JIBZEE HXIIBA ZA6H0H HESX FS 20580”9120 SHXL
AR MP 5442 — SEE H 480 — TRY 423 -  L4EY 351 -  =R/Y
343 — Y 275 —  SHX 250mg%cl=(lkegaya S, 1990)9 219 SAE
HE0IACH,

FolOt0leah 822 Table 5% 220, H33 0 mat 2,683~2,926mg%= XI0IE 2R=0 53l
30| 2,925mg%E 80| 42t F=2 HOIASH, Sal X A& FHEQ! theanine2 200mg%
Ol& TUCH HE B0 TAHRA0 SO0l NHE Y8 A2 theanineLZ 1,523~1,793mg%, CIE0|
arginine 275~311mg%, glutamic acid 270~307mg%, aspartic acid 127~297 mg%, serine
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130~146mg%, alanine 113~132mg%, phenylalanine 24~85mg%, GABA 16~78mg% &0/A1
valineS HIE8 UMHXI 8&2 10mg% BTz HI=8 E0IUC oldZ2 2 Goto
£(1993)2 212 SAMSIYCH HEX2 free amino acidOiti8t XHHIE 29 aspaitic acid
4.6~5.7%, theanine 56.4~ 61.3%, serine 4.8~5.3%, glutamic acid 7.4~10.5%, proline 01.3%, glycine
0.3~0.4%, alanine 4.2~4.5%, valine 0.4%, isoleucine 0.2%, leucine 0.3~0.4%, tyrosine 0.3%,
phenylalanine 0.9~3.2%, GABA 1.6 ~2.9%, histidine 0.1%, lysine 0.2~0.3%, arginine 9.4 ~11.5%&
H20otd UA=0 0lAZE free amino acid 4 H|I= aspartic acid 1.3~18.2%, threonine 0.8~ 2.9%
serine 2.0~8.4%, glutamic acid 6.2~22.7%, theanine 24.0~57.7%, alanine 0.8~3.8%, valine 0.1~
3.5%, GABA 0.2~1.6%, lysine 0.2~3.0%, arginine 1.3~18.2%2t1) 2 08t (Hakamata &, 1979)
WEL |ARIKCE D2l 2 A8z JFRAN st ASXtel S010|-ah &2 OPAR
o|8t 165 OI0IAHS &8P &23X0l= OPARIN 2ol HIZclE REQ 20 Jlgsts LR

F EOIE, W S XNRQ ML SMls SEHSMH0 YO0l A0 0 ZAANAE
AT E |, BMEE= g MG = bz ZAISCLL Ol agtll +3 XA 00/ slM, -dli= sH4S
LIEHHDD, b2 +J1 & 001 A, I FMES UEHHDH, 330 zIEA Al 5

Va“bz WA TS 2 2 UCH Table 60IH HSHA0 BE HSo| MBS QHEH HSA
S(LOAS WSHAIF ZIE0I m2t 30.39, 30.47, 30.512 =taH A

52| HE0| -6.94, -6.852 & XI0IJt ASL 78] HBAl -6.572 '—“—E\’—‘ﬂOI 2 Aaole
ot M B2 3319 53] HEA 7.781 7.882 € XIOIJI el 75 HS=2 8
SOlolQC, 0] 22 ZileE SZAZ0 2Z0HEE IJYME AMAHUA AR
Ohmori S(1986)2] 219 QA Z8H0IACH.

=X s ZEXS A A A2 S0 RAYS WW(RE=W)S ER2E2 25 HOtoHOF stC), 2
Holg SXUSES Table 70A E= HIQ 20| 38 82 X D LotH LOLAIX Sk, Metz2
SOl Q0] HOF UASLE ZUHDH LhD 20t e atol 2ol LHE Ol 242t WOj[CH 58 HE8=2
SIAQ] CF2F QO MENS TYBIEIAOLE A2 JlsD SOt LOoIXID SEO0| LIA AZSENDH
EQ, oOF ELHH ouigll) SCRYODH BT R4L51YLCH 73 @S82 AU oo 2o
S S0ILE JFZDF SOF MeHO|LE 2M0| KOIE A2 UM pyrolleOlLt pyrazineHE2l 0|
ZI6tH HE<Q Z0l 245l HEO0IRULCH 0l SLAZ0 Hed A2 E2LU HES &=
ZLHOE 2ol S0l XM, SSAIZH0 2HXS o2 EOLt TS AOILE Metg] HOXCE
Ohmori S(1986)21 B9 SAHSH Z8H0IACH
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5 2
HE2 X HEXSE = {3 20 e HS =112 SEE2 IAMGHH A MXEXHE 2|
FASHH Al AME20E USH 2UCL WEA %—’.‘—E 400, €& « &

Z2 7.5cm '02.6cm,
2 46.6g0I%ACH =2 242 BItHl Mt =20l 6.2%/33l, 5.5%/53 L 5.2%/7312
240193, HE 8% 24.0%/33l, 23.3%/53] L 22.0%/78|2 2AGtULC

= 2}2."6‘22 MNakst A EZAE 512~ 5.31%, caffeine 1.93~2.00%, S0t0|%-4t2
2,798~ 3,046mg%0IACt 58] HEAUW SE L, caffeine Y SO0 AH| 0| LUASLE, EHUHE
13.41~13.92% & e a2kl AL gE4AE 309.3~365.0mg%, BlEHR! =
138.9~204.3mg% & 33 SHSAINH S0l MY LUCH HPLCH st HEx =0l 2=
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I theanine2 HIE8IN aspartic acid, glutamic acid, arginine S 1682 {el0tliLd&2 22l

Fgz0l

ZFE 2= RIS & B0 2,702~2,925mg% = LHEHGRCO, 01§ Al 538 HSAl
SO0l MY =H UEHC. |20t0iked S0lE theanine2 &&H0l 56.4~61.3%0IALH HSX
MBS RM2 GE 40 OE S0 AAL, RAS I S5 M2 SII6t] S42
ZA0IACH HEXS AsZA 2= 58 HASXOL JIE £2 EHOIE 2UACH ojael 22 20t
9SS = 530 HIEX & V22 LIEHRCH

FHO - 2sEIL, Sk, @S2, 52
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Table 2. Morphological characteristics of sampled tea plant.

. Characteristics
Location

Max. leaf length (cm) Max. leaf width (cm) Number of leaves Weight of 100 buds (g)

Posong 75 2.6 4.2 46.6
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Table 3. Contents of moisture and yield of green tea at different pan-firing conditions.

Pan-firng Fresh leaves Moisture Green tea (g) Yield (%)
times (@)A) (%) Crushed (B) Not crushed (C) C/A

3 2,000 6.2 4.7 437.0 21.850°
5 2,000 5.5 435 216 21.08b
7 2,000 52 53.5 387.0 19.35¢

*Mean separation within columns by Duncan's multiple range test, P=0.05

Table 1. Pan firing times in the manufacture of green tea.

Pan-firing times Temperatare of Pan - firing (°C)
3 230-150-80

5 230-150-110-100- 80

7 230-150-140-130-110-100 - 80

Table 4. Contents of chemical component in green tea at different pan-firing conditions.

Pan-firing Components

times
T-N* (%) Tannin (%)  Caffeine (%) T.A.AY (mg%) Chlorophyll (mg%) Vitamin C (mg%)

3 5.12b" 13.96 a 1.93a 2,798 b 365.0a 2043 a
5 531a 13410 2.00a 3,046 2 354.7a 190.0 a
7 5.18 ab 13.52b 1.95a 2,817b 3093b 1389b

*T-N : Total Nitrogen
YT.A.A. : Total free amino acid
“Mean separation within columns by Duncan's multiple range test, P=0.05

Table 5. Amino acid composition in green tea at different pan-firing condition.

Pan-firing Content (mg%, D.W)
times

Aspz thea Ser Glu Pro Gly Ala Val Ile Leu Tyr Phe GABA Lys His Arg Total

3 153 1,553 142 306 9 10 113 11 5 8§ 13 24 16 4 8 282 2,683
5 297 1,793* 146 307 10 10 132 12 6 9 - 38 48 - 5 275 2925
7 127 1,523° 130 270 8 10 113 10 7 12 9 85 78 - 9 311 2,702

“Asp : Aspartic acid, Thea : Theanine, Ser : Serine, Glu : Glutamic acid, Pro : Proline, Gly : Glycine, Ala : Alanine, Val :
Valine, lle : Isoleucine, Leu : Leucine, Tyr : Tyrosine, Phe : Phenylalanine, GABA : y-Aminobutyric acid., Lys : Lysine,
His : Histidine, Arg : Arginine.

YMean separation within columns by Duncan's multiple range test, P=0.05.
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Table 6. Hunter value of green tea liquor at different
pan-firing condittions.

Color value of Hunter (b/a)

Pan-firing
times

L a b bla  fa?+b?
3 3039 694 778  -1.12 1043
5 ' 3047 685 788  -1.15 1042
7 3051 -6.57 832 -1.27  10.60

Table 7. Quality of green tea at different pan-firing conditions.

Sensory evaluation (100 point)

Pan-firing
times Appearance (40) Quality of liquor (60)
Total
Shape Color Subtotal Aroma Color Taste Subtotal
3 12.1 15.4 215 i5.1 15.5 15.7 46.3 73.8
5 14.6 143 289 15.4 15.9 16.4 47.7 76.6
7 13.0 135 26.5 14.7 153 15.5 455 72.0




