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Quality Evaluation of Ultra-fine Green Tea Powder Made from 'Huangjinya'
and Its Albino Offspring in Spring and Autumn
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Abstract: The tender shoots harvested from regular leaf color tea cultivars such as 'Longjing 43', as well as albino tea
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germplasms including 'Huangjinya' and its offspring, were processed into ultra-fine green tea powders in later spring and
autumn. The quality characteristics of 'Huangjinya' and its albino offspring ultra-fine green tea powders were
comprehensively evaluated through sensory evaluation, analysis of particle size and color difference, determination of tea
polyphenols and catechins, and detection of alkaloid and amino acid components. The results showed that the appearance
and color of the ultra-fine green tea powders made from 'Huangjinya' and its albino offspring were significantly different
from those of regular leaf color cultivars, and the umami and freshness of the tea infusions were better than those of regular
leaf color cultivars. The particle sizes of ultra-fine green tea powders made from 'Huangjinya' and its albino offspring (D90,
56.50~67.05 um) were similar to those of regular leaf color cultivars (D90, 57.47~62.69 pm), indicating that the grinding
characteristics of albino and regular leaf color tea germplasms were basically same. The brightness of ultra-fine green tea
powder made from 'Huangjinya' and its albino offspring (L value, 71.65~81.43) was higher than that of regular leaf color
cultivars (L* value, 65.50~72.65), and the greenness (¢~ value, —5.31~—0.12) was lower than that of regular ones (a’
value, —6.45~—2.85). Compared with regular leaf color cultivars, the total free amino acid content (29.72~104.36 mg/g) and
amino acid composition with various flavors in the powder from 'Huangjinya' and its albino offspring were higher, while
contents of tea polyphenols (165.99~243.72 mg/g), catechins (79.74~172.09 mg/g), ratio of tea polyphenols to free amino
acids (1.59~7.94), and caffeine content (18.34~32.27 mg/g) were lower. The results showed that the color of the ultra-fine
green tea powder made from 'Huangjinya' and its albino offspring in autumn was more yellow than that in spring; the aroma
was mainly light, but the taste intensity of autumn tea powder was generally higher than that of spring. The particle sizes of
ultra-fine green tea powder in spring were similar to those in autumn (60.58 vs 61.41, um). The L" value (77.21 vs 74.16)
and b" value (27.31 vs 27.07) of ultra-fine green tea powder in spring was higher than that in autumn, but the seasonal
variation of the a” value (—2.14 vs —2.66) was large. The total free amino acid content (60.74 vs 35.93, mg/g) and amino
acid composition in the powder from 'Huangjinya' and its albino offspring of spring were higher than that of autumn, while
contents of tea polyphenols (199.87 vs 211.17, mg/g), catechins (102.44 vs 149.66, mg/g), caffeine content (24.52 vs 26.04,
mg/g), and ratio of tea polyphenols to free amino acids (3.79 vs 6.14) were lower. The results of orthogonal partial least
squares discriminant analysis (OPLS-DA) showed that 17 physical and chemical indicators, including color difference,
amino acids, alkaloids, and so on, could be used to distinguish characteristics of green tea powders made from the regular
leaf color and albino cultivars such as 'Huangjinya'. The different contents of 22 metabolites, including amino acids,
alkaloids, and catechins, in the ultra-fine green tea powder were the key reasons for the seasonal quality differences of
'Huangjinya' and its albino offspring. This study can provide theoretical basis for establishing a comprehensive quality
evaluation system of the ultra-fine green tea powders and developing the identification indicators of cultivar breeding for
tea plant germplasms with specific leaf colors.
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Fig.1 Appearance and infusion of ultra-fine green tea powder

made from 'Huangjinya' and its albino offspring in spring
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Table 1
powder made from 'Huangjinya' and its albino offspring

Sensory evaluation results of ultra-fine green tea

in spring and autumn
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B ST F B IR AU ST s, 10 AN [F] Al
LRSI Z I & BAE AN R 22T 1 R B 3= TRk
Z=RO R L, X E R SRS, BT AR
L= i = (T i R Aoy oS o o - = N L R =
TRES T A W S AR T BRI A A X —
o AE, Sririe o, BKZER HIY08 & HIY 10 1)
X Z WA R R T a5 e A R
(P<0.05),

FEn P IR, — A S T E R 1%~4%, J2&
SS I A 5 A ) BB DTRA O R R (0 R
TR A PR TR AR U 2 2 ST Y R 27.51~

K2 BREME G LA TSR bR

Table 2 Particle size of ultra-fine green tea powder made from 'Huangjinya' and its albino offspring in spring and autumn

- D10fE (um) D50fE (um) D60fHE (um) D9OfE (um)

" 5% e 5% e 5% e 5% e

LJ43 3.10£0.27% 2.56+0.12¢ 20.41+0.77 15.24+0.43¢ 28.32+0.81% 20.61+0.37¢ 62.06+0.78" 56.47+0.39°
ZC108 3.26£0.07% 2.67+0.06% 20.61+0.57* 16.01+0.26° 28.71+0.83% 21.82+0.44¢ 62.39+1.40° 57.71+1.22%

XX1 3.39+0.17% 3.28+0.03" 19.36+0.51%® 19.55+0.12% 25.97+0.66™ 26.61£0.31% 58.87+1.30° 62.69+1.37®

HIY 3.13+0.18® 2.9120.12%¢ 19.57+0.49% 19.35+0.25% 27.13+0.69" 26.82+0.22° 60.96::0.99° 62.88+0.14%
HIYO02 3.10£0.14%® 2.94+0.08"¢ 20.11+1.16™ 19.37+0.61% 27.5241.51® 26.82+1.05° 61.13£1.74° 63.37£2.61"
HIY04 3.04+0.10® 3.06+0.13" 18.46+0.69 18.15+0.56° 25.07+0.90° 24.29+0.63° 58.57+0.87° 57.93+0.25™
HIYO07 3.16+£0.24® 3.08+0.03" 19.92+1.11% 19.72+0.35° 27.46+1.52° 27.00+£0.63° 60.95+1.27° 67.05+3.74°
HIY08 3.54+0.02° 2.50+0.03¢ 21.33+0.69" 15.81+0.19¢ 29.66+1.18" 22.10+0.34¢ 63.75+1.97* 60.10+0.59"
HIY09 3.18+0.12% 2.9740.04% 20.47+1.26" 18.37+0.57" 28.03+1.77% 25.27+0.87% 60.65+2.09° 61.34+1.08"°
HIY10 3.10£0.11% 2.70+0.04°* 17.96+0.43° 16.09£0.05¢ 24.74+0.74° 21.74+0.19¢ 59.52+0.84° 56.50+1.31°
HIY13 2.90+0.16 3.01+£0.09® 17.94+0.90° 18.05+0.15° 25.19+1.50° 24.68+0.08"™ 59.12+2.36 62.13+1.19%*

i [ AR R B3R 22 5t ik 25 (P<0.05); R3]
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Fig.2 Color difference of ultra-fine green tea powder made from 'Huangjinya' and its albino offspring in spring and autumn
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Table 3 Content of tea polyphenols and free amino acids in ultra-fine green tea powder made from 'Huangjinya'
and its albino offspring in spring and autumn

- KL (mg/g) WS LR 6 2 (mg/g) W L
FE &= FE [ &= B &=

LJ43 195.86+1.77¢ 178.86+2.69' 41.60+2.69°" 29.48+0.70" 4.73+0.36° 6.07+0.06°
7ZC108 193.52+6.55¢ 185.21£0.52" 49.48+3.61¢ 33.76+0.23¢ 3.93+0.30% 5.49+0.07"

XX1 282.48+0.78" 261.68+0.75" 27.51£1.318 30.26£0.36%" 10.29+0.62° 8.65+0.10°

HIY 211.09+4.91¢ 201.15+0.93¢ 58.78+0.98° 48.12+0.36 3.59+0.07% 4.18+0.04"
HIY02 243.72+5.00 215.95+3.37¢ 35.60+2.34" 31.13+0.31%f 6.87+0.41° 6.94+0.19%
HIY04 210.17+4.61° 210.25+1.45¢ 46.83+1.60% 32.09+0.37°% 4.49+0.13¢ 6.55+0.12¢
HIYO07 218.53+1.24° 229.08+2.24% 51.39+2.27¢ 29.90+0.35°" 4.26+0.25% 7.66+0.16°
HJIY08 172.91£2.30° 174.10+2.82¢ 90.38+1.42° 42.11£1.60° 1.910.05" 4.14+0.11"
HIY09 209.76+4.52° 235.75+2.57° 49.24+0.53¢ 29.72+0.43" 4.26+0.06% 7.94+0.20°
HIY10 166.81£1.50¢ 197.65+3.34° 49.33+0.56" 42.1540.15° 3.38+0.08° 4.69+0.12¢
HIY13 165.99+2.82¢ 225.42+2.95° 104.36+2.09° 32.25+0.60% 1.59+0.07° 6.99+0.24°

49.48 mg/g, T B8 4= 25 I A AR R i S 2
PR B IE R 29.72~104.36 mg/g, REBT Ak
AR B 2 iR b i TR ek i A, HAARZEHAT
A B E AR S AR D HIY02 i & LR BB B R T
ZC108(P<0.05), MIRKZEIER 53 AP Y 2 3512 2
H S o (a2, X5 E I A (R A R — k.
BEA, TS TE F A& AR IR S B R S (0 5 Rl (XX B
A1), RS A IR B YN FR TR

Ty 2, b S 255 22 Wy 5 0 2 Sl SRR 11 LU AHL, S TTH
bR PR EE R AR, — A, Wy /T 8 iE
HERAE ., St o, BIEFFTER XX 1 BIERAS
B LE I T 8, AN E B AR S 13 i
AR T HE A I MH AL TR I B AR

SIS LL IR T 8, YA AR O 1S il P R o
M 22 RARMTE, LSRR A 005
BRSBTS 8, X UdI] RMi 2Rk =1
AR R e i JEURE, R VR R T S i R AT
BEPE.

2.3.2 JUEEMEMRINT  JLERIIERZmHN
FARERS, HERZH B R 70%~80%, EEALIE C.
EC. GC. EGC. CG. ECG. GCG K EGCG, H: 7y
PO HAEERRY LS R, S5 A AEER LA R . 43T
AN, B S RIS SO 1 LSS SRR | T
B LA R M ARBE Y LAS 3R & i [l 435 8 94.04~
183.93. 68.16~147.06 F1 25.88~51.42 mg/g, T “Hi 4
AN TFAERESm LA RIS ST BEA
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2026 4F 3 A

JLESE AR R LA ZE & 5475 79.74~172.09.
55.22~124.99 Fll 15.75~49.16 mg/g( 3 4) . A&
= WA LR RIS R s hs Be T Ak
TR, AR WA ER S LA LS RS E S TS
Lo R A Y, XS AR BAZ BT IR 45 SR — 3
JLAE IR M RSk, R R LSS
KPR TR RE R A 25 . EGCG s
LA ZR ISLH 53, H IR B2 8 FhJLAS IS4
SR RAI (190 wmol/L)P4 R IHL, XFESK 2 i Lk

IR EN A BRI 552l —3, B
&2 M b AU MRS I LA RIS S 3R
MRk ZE S TR,

A R AV R ) DTHR AL 3, EEE H
AIATBR . ASEAFZH R, b, winMERE R EE A A )
Mk 220 L R R ORE T R R B AR R B
Ko i e T 25 H2 43 B A~ 19.30~61.48 mg/g Fll 18.46~
58.58 mg/g, I “B% 4x 2 45 Ak & A 8 A= P ol i B
T Wil METR 25 52 43 91 A 19.27~34.03 mg/g 1 18.34~

MR KA RIS BEGCGe 734, NIANZETRE, 3227 mg/g(K 4) . Hip, /#31 HIY04, HIY 10 Y
® 4 BEFGUEEEE LA TSR LA R A & B (mg/g)
Table 4 Content of catechins and alkaloids in ultra-fine green tea powder made from 'Huangjinya' and its albino offspring
in spring and autumn (mg/g)

LJ43 ZC108 XX1 HIY HJY02 HIY04 HJYO07 HJY08 HJY09 HIY10 HIY13

T
EGC 15.06£1.91° 20.91£3.95® 15.09£0.87° 10.60£0.14° 13.23+0.38"  15.21£7.09"  13.63+1.65" 10.42£1.58" 31.13x4.84° 13.60£0.91" 13.87+0.00°
EC  9.7440.69"¢ 10.51£0.16™ 8.90+£0.39 11.42+0.35" 11.56+0.58" 8.04£0.43%"  11.64+0.64" 4.43+1.07¢  7.43+0.14" 10.00£0.26™ 6.42+0.01"
GC - 3.79+4.00"  2.38+0.19" - - 0.62+0.87* - - 0.77+1.09* - -
C 1.09£0.17*  1.66+0.74*  0.85+0.08" 1.33£0.23*  1.01£0.05" 0.92£0.36" 0.75£0.05*  0.90£0.21*  0.92+0.30"  0.92+0.33"  0.78+0.00"
EGCG 52.57+£5.62% 121.44£4.01° 81.66+1.12° 50.46+1.40° 84.26+3.12° 61.31£2.86*  55.39+0.88* 57.91+£3.42°® 65.55+0.85° 41.93+1.05" 48.74+0.18"

ECG 14.30+1.19" 24.19+0.39" 12.41+1.11° 22.03+0.66° 25.95+1.01° 15.20+0.23"  22.13+1.27" 15.88+4.00° 13.76+0.02° 12.32+£0.29° 13.24+0.07°
GCG  0.54+0.39°  0.95£0.43*  0.75+0.07°  1.47+0.27° 1.06+0.02"  1.47+0.54™ 1.30£0.09"  1.73+£0.42"  1.32+0.49®  0.56£0.22"  0.85+0.00®
CG 0.75+0.06"  0.48+0.28" - 0.25£0.04*  0.39£0.01"°  0.32+0.11™  0.26£0.02" 0.41x0.10™ 0.10£0.15* 0.41+0.16™ -

ARmRAY

L= 25.88+42.77* 36.87+3.32% 27.23+1.16™ 23.36+0.34° 25.79+0.72° 24.79+8.40°  26.03+2.33" 15.75+£1.38° 40.26+3.82° 24.52+1.24° 21.07+0.01°

o

e 68.16£7.04% 147.06£3.91° 94.82+1.80° 74.21+2.16% 111.66+4.17° 78.30£3.21¢  79.08+1.84% 75.93+6.05' 80.73£1.08' 55.22+1.427 62.83+0.24

! . N . :
%% 94.04+9.71%" 183.93+5.23* 122.05+2.21% 97.57+2.45%" 137.45+4.78° 103.10£10.58°* 105.1123.98¢ 91.68+5.94%" 120.98+4.09% 79.74+2.66"  83.90+0.25
TB 0.19£0.01¢  0.44+0.30™ 0.51+0.03*¢ 0.63+0.10™ 0.64+0.04™ 0.65£0.22"¢  0.33+£0.02°°  1.10£0.28" 0.78£0.23" 0.34+0.11¢*  1.00+0.00"
TP - 0.32+0.37 - - - - - - - - -

TC 0.84+0.14°  2.14+£0.74*  0.49+0.03"  0.68+0.12°  0.84+0.04° 1.23+0.44" 0.61£0.05"  0.89+0.23°  0.72+0.23°  0.59£0.22°  0.76+0.00

CAFF  27.19£1.59° 58.58+1.51° 24.88+1.85% 31.97+0.58" 22.53+1.26% 18.84+0.44°" 23.90+£1.18 22.65+0.96% 25.68+0.12¢ 18.34+0.51" 32.27+0.19"

%Wﬁ 28.22+1.73°  61.48+2.58" 25.88+1.92° 33.28+0.56" 24.02+1.33° 20.73+0.79%  24.84+1.25% 24.64+1.15 27.18£0.47° 19.27+0.62° 34.03£0.20°

EGC 17.43£1.75" 17.10+0.62" 17.58+1.17° 17.33£1.23" 17.26+0.78"  17.02+0.62"
EC  13.92£0.46% 11.01£0.36" 20.98+0.65" 18.84+0.28" 14.94+0.26° 13.62+0.23°
GC 4.32+1.47°  5.66+1.43"  10.08+1.31° 4.86+1.30"  4.56+1.43° 4.63£1.00° 7.43£0.33"  6.03+0.98™  8.49+0.18"  6.82+0.20™  6.50+0.22"*
C 1.79+0.50°  1.88+0.57°  2.78£0.37®  2.69+0.50  2.14+0.46™ 1.69+0.36" 2.92+0.09®  2.50+£0.53" 3.35+0.03*  3.41x0.11°  2.87+0.10®
EGCG 73.20+1.95° 84.72+1.50° 96.69+2.28" 66.46£0.71°" 99.20£2.11° 88.98+0.70™¢ 87.18+2.30% 60.33£1.51" 94.10+2.35" 69.45+0.61° 94.83+£3.79"
ECG 23.03+0.65™ 16.20£0.17% 17.42+0.34% 21.23£0.25° 24.61+£0.73" 20.49+0.42%" 27.07+0.63* 19.63+0.25 19.87+0.56*" 21.14+0.39* 25.37+2.76™

18.30+1.42° 14.71+0.48" 16.88+0.12° 16.78+0.49" 18.59+3.50"
19.97£0.42°  16.90£0.46™ 15.28+0.26°* 16.41£0.08" 21.20+2.03°

GCG  0.60£0.17"  0.96£0.04°  1.31£0.04*  1.63+0.03"  0.48+0.02" 0.59+0.02" 1.93+0.05®  1.20£0.01%  0.51£0.02"  1.06+0.01°  2.01x+0.25
CG - - 0.22+0.00%  0.33£0.02°  0.70+0.02° - 0.40+0.03° - 0.59+£0.02°  0.21x0.07°  0.72+0.06"
kMR

L= 37.46+4.06° 35.65+2.86" 51.42+3.28" 43.72+3.23%¢ 38.90+2.53%  36.96+2.19°  48.61+1.74™ 40.14+1.67" 44.01+0.25" 43.42+0.74™¢ 49.16+5.13®

[ERAl]

Jﬁ%j% 96.83+2.46 101.89+1.59% 115.64+2.64" 89.66+0.76" 124.99£2.83" 110.06+1.11° 116.59+£2.99" 81.16£1.63¢ 115.07+2.95™ 91.86+0.82" 122.93+5.61°
=

%% 134.29+6.49% 137.54+2.83* 167.06+5.90" 133.38+3.64*' 163.89+3.39" 147.03£2.78" 165.19+3.87* 121.30+3.30¢ 159.08+3.19% 135.28+1.36* 172.09+10.73"
TB 0.45£0.16°  0.61+0.15%  1.16£0.16*  1.41+0.17" 1.23+0.14™ 1.08+0.11° 1.39+0.04™  1.13£0.06™  1.69+0.04*  1.01+0.02*  1.52+0.09*
TP 0.05£0.07*  0.11x0.08" - 0.12£0.09*  0.11£0.07* 0.11£0.08* 0.17£0.01°  0.10+0.07*  0.16+0.01*  0.16+0.01"  0.13+0.01"
TC 0.34+0.10°  0.59+0.12°  1.38+0.21*  0.91+0.18*  1.04+0.17° 1.17£0.15° 1.1140.04*  0.36+0.12°  1.32+0.01*  0.67+0.02° 1.06+0.21*

CAFF  18.46£0.39" 19.79+0.24" 27.17+0.20" 28.49+0.29® 25.80+0.66™ 22.99+£0.20°*  30.47+0.53" 23.57+0.28 28.01+0.58™ 21.18+0.02%" 27.83+2.84"

W 19.30£0.71" 21.10£0.39"  29.71+0.52" 30.94+0.44® 28.18+0.45™ 25.35+£0.29*  33.13+0.61° 25.17+0.42°° 31.18+0.63* 23.02+0.07% 30.54+2.73*®

TE: FORAM Y, BT R R 7 1R 22 F4k .35 (P<0.05); 35T
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Table 5 Content of amino acid components in ultra-fine green tea powder made by 'Huangjinya' and its albino offspring
in spring and autumn (mg/g)

2 7.47~30.49. 1.28~3.90. 0.81~3.51 mg/g; I ‘& 4>
2 M H A FAB ISR S0 b =28 38 53 51 R

BAHERAS  LI43 ZC108 XX1 HIY HJIY02 HIY04 HIYO07 HJIYO08 HJIY09 HIY10 HIY13
T
Asp 2.28+0.18" 2.91+0.06% - 5.02+£0.10° 2.09+0.19" 2.61£0.10%" 4.02£0.19° 5.91+£0.41* 3.03£0.19° 2.92+0.10% 4.35+0.14°
Glu 3.5240.51%° 4.76£0.07° 2.19+0.27° 6.46£0.30° 3.84+0.49° 4.21+0.15¢ 7.19+0.28° 8.61+1.02° 6.10£0.36" 6.51+0.15° 7.31+0.36®
Asn 0.68+0.11° 0.74+0.02%  0.24+£0.17° 1.07+0.02® 0.26£0.02° 0.5240.02° 0.46+0.15% 1.19+0.20° 0.74+0.04* 0.25£0.02° 1.04+0.08"

Gln 1.1740.218 1.97+0.03%% 1.83+0.05°® 2.38+0.07*" 1.51+0.16% 2.57+0.13°* 3.44+0.09° 7.31+0.73° 2.76+0.27% 2.57+0.06°¢ 9.09+0.18"*
Gaba  0.35£0.14° 0.63£0.50° 0.21£0.03* 0.30£0.08° 0.31£0.11° 0.62+0.23* 0.50£0.20° 0.75£0.26" 0.57+0.27° 0.46+0.13 0.44+0.40"
Thea 6.98£0.91¢ 19.48+0.26° 8.50£0.47° 17.89+0.44° 6.70£0.82° 16.79+0.66° 14.71+0.46° 28.34+3.74° 16.04+0.89° 18.60+£0.39° 42.39+1.85"
EEREASERR 14.97£1.94% 30.49+0.47° 12.97+0.46° 33.1240.78° 14.71=1.57¢ 27.31+1.17° 30.32+1.10° 52.1246.21° 29.25+2.00° 31.32+0.81° 64.61+2.78"
Ser 0.60+0.12° 2.29+0.18* 1.21+0.03% 2.37+0.12% 2.27+0.21% 2.19+0.15* 2.93+0.07 3.75+0.72* 1.90+0.21% 2.33+0.17* 2.97+0.27%
Thr 0.36+0.09° - - - - 0.54£0.76°  0.27£0.39* 0.97+0.12° 0.41£0.31° 0.13£0.19° 0.47+0.33"
Ala 0.50+£0.09% 0.67+0.22%" 0.39£0.07" 0.74+0.04°*" 0.93+0.13** 0.82+0.03° 1.05+0.03> 1.37+0.18" 0.92+0.05 0.86+0.04°* 1.44+0.02°
Met 0.354£0.02° 0.41+0.29° 0.22+0.13° 0.27+0.07° 0.87+0.17% 0.83+0.01® 0.76+0.26® 0.68+0.29° 1.21+0.05® 1.94+1.32® 2.59+0.94°
Trp 0.09+0.06"  0.53+£0.27° 0.14+0.03® 0.29+0.03* 0.24+0.01* 0.33£0.02 0.42+£0.21®° 0.38+0.19" - - -
FHRZIERR  1.8940.36° 3.90£0.41%¢ 1.96+0.09° 3.67+0.18>¢ 4.3120.49% 4.70+0.66° 5.43+0.28® 7.14+0.90" 4.45+0.11° 5.26+1.29" 7.47+1.10°
His 0.18+0.14® 0.27+0.01®® 0.21+0.16® 0.35+0.05® 0.19+0.05® 0.38+0.03* 0.44+0.08" 0.17+0.18 0.12+0.18" 0.42+0.01° -
Arg 1.42+0.25 0.83+0.30% 0.35+0.10° 3.84+0.07° 1.54+0.19°® 1.48+1.05°% 2.85+0.16°* 14.32+0.75* 1.93+0.12*" 3.17+0.09° 8.07:0.39"
Tyr 0.33£0.03* 0.30+0.02>  0.03+£0.05° 0.07+0.05" 0.29+0.04% 0.28+0.02°> 0.45+0.08" 0.42+0.03 0.57£0.01* 0.10+£0.00% 0.39+0.35"°
Val - 0.25+0.35*  0.03£0.04° 0.03+0.05" - - 0.09£0.13*  0.19£0.13" - - -
Phe  0.77+0.10™¢ 1.09+0.12* 0.16+0.01° 0.16+0.05° 0.54+0.06"% 1.06£0.09®° 0.51+0.34°* 0.88+0.29"* 0.38+0.06°* 0.22+0.07° 0.29+0.07%
Ile 0.16£0.01°*  0.39+£0.12° 0.03+0.04% 0.09+0.01% 0.38+0.05" - 0.29£0.01° 0.3440.05® 0.18+£0.01**¢ 0.07+0.00% 0.11+0.02%
Leu 0.27+0.03% 0.38+0.12° 0.13+0.00* 0.15+0.02* 0.37+0.03%* 0.29+0.01™ 0.41+0.13° 0.72+0.19* 0.29+0.02° 0.07+0.05° 0.16+0.12
TREEMR 3.13£047¢ 3.51£0.38°  0.95£0.180 4.70£0.10° 3.32+£0.32° 3.49+1.15° 5.03+0.60° 17.03+1.49° 3.48+0.18° 4.05£0.22° 9.03+0.14°
T
Asp 1.15+0.45" 1.17+0.10"
Glu 1.49+0.22¢¢ 1.73+0.08%

1.02+0.11°  1.71£0.35™ 1.95£0.73® 1.05£0.39* 1.34£0.14™ 2.14+0.17° 1.03+0.14° 1.63£0.03" 1.000.06°
1.21£0.19°  4.31£0.35" 2.36+£0.22" 2.22+0.45% 2.32+0.23* 3.91£0.25" 1.45£0.41° 2.70+0.39" 1.66+0.42%

Asn 0.06=0.01°  0.06£0.03° 0.11£0.04™ 0.12+£0.03* 0.11£0.03 0.07+0.00® 0.09£0.01" 0.12+0.02" 0.09£0.01" 0.14+0.00° 0.07+0.01*
Gln 2.93£0.16° 3.08+0.16° 3.35£0.70 9.16£0.76" 5.08+£0.10* 4.14£0.65"¢ 5.49+0.81° 4.32+0.23" 2.66+0.97¢ 4.37£0.71° 3.53+0.88*
Gaba 0.01£0.00°  0.02+0.00° 0.09£0.01 0.19+0.06° 0.16£0.07° 0.04+0.03" 0.17+0.04* 0.12+£0.03" 0.10£0.01" 0.09+0.05" 0.12+0.04*

Thea  1.82+0.21" 5.26+0.14* 4.91+0.73% 12.78+0.39" 3.64+0.09% 4.13+0.19°" 2.75+0.18%" 12.70+0.48" 3.75+0.08'® 11.39+0.29° 5.95+0.44°
BERZILRR 7.47£1.02° 11.3240.27°0 10.68+1.43°% 28.26+1.63" 13.30+£1.20° 11.65+1.46° 12.16+1.08% 23.33+0.86° 9.08+1.50% 20.32+1.27° 12.33+1.74%
Ser 0.52+0.14*  0.67+0.18" 0.66+0.38" 1.03+£0.25" 0.95+0.23" 0.73+0.14" 0.86+0.18" 0.81+0.12" 0.90+0.17° 0.82+0.14" 0.62+0.05"
Thr 0.14+0.05¢  0.17+0.03° 0.22+0.10" 0.24+0.06™ 0.38+0.08™ 0.23+0.06* 0.32+0.02°¢ 0.24+0.03" 0.49+0.05" 0.49+0.05" 0.57+0.11*
Ala 0.44+0.15™ 0.41+0.04™ 0.36+0.02 0.43+0.07" 0.45+0.16" 0.28+0.08" 0.60+0.12" 0.35+0.05" 0.32+0.07" 0.35+0.03" 0.36+0.15™

Met 0.13£0.07°  0.14£0.02°  0.26£0.23°  0.15£0.05° 0.32+0.10° 0.20+0.08° 0.97+0.08" 0.25+0.15° 1.10£0.06® 1.45+0.20° 1.45+0.20°
Trp 0.04+0.03"  0.04+0.03°  0.04£0.00° 0.20£0.03* 0.05£0.00° 0.06+0.01° 0.06+0.01° 0.16+0.00° 0.06£0.01° 0.03£0.00° 0.05+0.02°
FIREILRR 1.2840.43° 1.44+029° 1.54+0.61° 2.05+0.42*™ 2.15+0.56" 1.49+0.35° 2.82+0.30 1.81+0.31™ 2.87+0.34™ 3.14+0.35* 3.03+0.32°
His 0.05£0.01°  0.08+0.01°  0.26£0.03* 0.15+0.05™ 0.2420.02%° 0.18+0.07" 0.17+0.07* 0.134£0.03* 0.08+0.02° 0.14+0.08" 0.09+0.03°
Arg 0.14£0.03¢  0.13£0.01¢ 1.23+0.05° 0.68+£0.09* 0.43+0.06" 0.34+0.15 0.28+0.11¢ 1.08+0.09° 0.24+0.17 0.71+0.22" 0.20+0.13¢
Tyr 0.20£0.09°  0.28+0.06° 0.33+0.18° 4.5120.63° 0.50+0.15° 0.45+0.09° 0.3240.05° 5.22+0.05* 0.40+0.23° 0.43+0.19° 0.210.00°
Val - - 0.20£0.02"  0.01£0.00° 0.11£0.01° 0.21£0.02*® 0.25+0.01* 0.01£0.00° 0.15£0.01* 0.23+0.08® 0.21+0.06"
Phe 0.07£0.05°  0.08+0.05° 0.06+0.04° 0.36£0.05* 0.09+0.00° 0.10£0.02° 0.10£0.01° 0.29+0.00° 0.10+£0.01° 0.06£0.01° 0.08+0.04°
Ile 0.134£0.02°  0.14+0.02°  0.06+0.03° 0.204£0.02®° 0.23+0.12%®® 0.26+0.11® 0.21£0.13* 0.2240.02%° 0.14+0.07** 0.85+0.76" 0.22+0.07%°
Leu 0.22+0.01°  0.23+0.01° 0.64+£0.02° 0.13£0.01° 0.38+0.14™ 0.24+0.14* 0.37+0.12" 0.20+0.04* 0.30+0.23" 0.29£0.16" 0.37+0.09"
TIREIEER 0.81£0.20° 0.93+0.13° 2.7740.16°  6.04+£0.48" 1.99+0.40% 1.77+0.41% 1.70+0.32% 7.15+0.06° 1.43+0.57° 2.70+0.88"° 1.39+0.31°
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Fig.3 OPLS-DA of ultra-fine green tea powder made from 'Huangjinya' and its albino offspring
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Fig4 OPLS-DA of ultra-fine green tea powder made from 'Huangjinya' and its albino offspring in spring and autumn
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