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Abstract: Camellia yungkiangensis var. yuanbaoshanica (a new resource in Sect. Thea plants) and the Camellia sinensis plants grown locally in
Jiuwan Mountain was compared in terms of their main quality-controlling components, using fresh leaf, black tea, and green tea samples. Additionally,
the antioxidative activities of the two plants were analyzed using 1,1-diphenyl-2-picrylhydrazyl (DPPH), ferric reducing antioxidant power (FRAP), and
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2,2"-azino-bis~(3-ethylbenzothiazoline-6-sulfonic acid) (ABTS) assays. The contents of the tea polyphenols, soluble sugars, flavonoids, theobromine,
gallic acid, and DL-catechin (DL-C) in the fresh leaf sample of Camellia yungkiangensis var. yuanbaoshanica were 31.33%, 10.96%, 0.41%, 2.84%,

Modern Food Science and Technology 2021, Vol.37, No.12

0.21%, and 9.28%, respectively, all of which were significantly higher than those of Camellia sinensis (p<0.05). By contrast, the contents of free amino
acids, caffeine, total catechins, epigallocatechin, epigallocatechin gallate, gallocatechin gallate, and epicatechin gallate in the fresh leaf sample of
Camellia yungkiangensis var. yuanbaoshanica were 1.17%, 0.39%, 12.55%, 0.21%, 1.45%, 0.12%, and 0.86%, respectively, which were significantly
lower than those observed for Camellia sinensis (p<0.05). Moreover, for both plants, the ICs, values of the green tea samples against DPPH and ABTS
were the lowest, followed by those of the fresh leaf samples. The FRAP ICs, value of the green tea sample of Camellia yungkiangensis var.
yuanbaoshanica was the lowest (225.21 pg/mL) whereas that of the black tea sample of Camellia sinensis was the highest (862.63 pg/mL). Furthermore,
the DPPH ICs, values of all three types of Camellia yungkiangensis var. yuanbaoshanica samples were all smaller than the respective ABTS and FRAP
ICsy values, with the FRAP ICs values being the highest. Additionally, the correlation analysis revealed that the tea polyphenol, flavonoid, and catechin
contents were significantly related to the antioxidative activities of all the samples (p<0.01). In summary, Camellia yungkiangensis var. yuanbaoshanica

was shown to be a special resource with high contents of tea polyphenols, DL-C, soluble sugars, and theobromine and a low content of caffeine.

Importantly, it exhibited stronger antioxidative activities in vitro compared to Camellia sinensis.
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(p<0.05), JLEINFLAE LZH (1.81%. 0.52%-
0.04%) SXTREILT IR TERE (2.04%.
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KA FE T EFES R

%2 TELFRSHBAALRFEREERNEEUEZRILEE W)

Table 2 The main chemical compositions and their contents of different samples (%)

RS YBS YBSBT YBSGT JWS JWSBT JWSGT
A5 E 31.33+0.44% 22.08+0.52¢ 31.69+0.01° 25.29+0.39" 14.44+0.35° 23.61+0.15¢
BRI 1.17+0.16° 1.55+0.18¢ 1.51£0.11¢ 3.49+0.16° 4.62+0.22° 4.39+0.18°
T A 10.96+0.59° 6.30£0.39° 10.52+0.14° 3.79+0.31° 2.35+0.17¢ 3.53+0.28°
R 0.4120.02% 1.35+0.05 0.47£0.01° 0.33+0.01° 1.03£0.08" 0.38+0.01%
T % 2.84+0.12° 3.98+0.20° 3.0420.14° 0.27+0.00° 0.32+0.02° 0.46+0.01°
ek A% 0.39+0.01¢ 0.20+0.01° 0.410.01¢ 3.71£0.12° 3.06+0.11° 4.03+0.18
HETF R 0.2120.02° 0.05+0.01¢ 0.29+0.02° 0.04+0.00¢ 0.09+0.01¢ 0.10+0.03°
BILRE 12.55+0.06¢ 1.81+0.01° 13.91+0.08¢ 16.47+0.52" 2.04+0.25° 17.44+0.60°
EGC 0.210.02¢ 0.01+0.00" 0.30+0.01° 1.7240.05° 0.110.02¢ 1.81+0.04°
DL-C 9.28+0.03° 0.76+0.00° 10.010.03" 1.30+0.04¢ 0.18+0.01° 1.36+0.03°
EC 0.6120.00° 0.42+0.00° 0.87+0.01 0.58+0.04° 0.41£0.06" 0.73+0.03°
EGCG 1.45+0.10° 0.52+0.02° 1.78+0.11° 9.20+0.22° 0.77+0.11° 9.86+0.30°
GCG 0.1240.01° 0.04+0.00° 0.16£0.01° 1.30+0.11° 0.13£0.04° 1.410.14°
ECG 0.86+0.01° 0.05+0.00¢ 0.79+0.01° 2.37+0.18 0.43+0.05° 2.27+0.13

E: F—ARRNEFEEATERRE, p<0.05.
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B SR PN R, WEARREENRZH.
AIVETERE. AIRIBR. W FER. DL-Cs JLTLRZEH
(R ] FERNSRAE T 2REESS I & & bR
i, YWHREARESRENWEEIER. W, 8L
%. EGC. EGCG. GCG. ECG: WML LT EFER
BB RN &2, ERZMALAREE
JA R S BRI, EAERERE, MU EZR
ATLAEH, o5 i [ g FEAISR R T 2R A
AR mNA 2, T H IRV AT a6 S i
T AER] 10.96%A1 3.04%, LT AAHE 7 AL
TR ARE R E S (Camellia sinensis)
Pt S R T2 E R 25 A

M AR R (B EVEEDN 0.04%~0.34%)
(R E B B AN A PP BEYRAIG,  Hom KT
A2 4005 25 ANZERE (Camellia sinensis) R il &
SER CHEVEREIN 2.74%~5.28%), Ik T2 A4
RS MR (Camellia sinensis) A J5UHIN T.4¢ %511
T 5E 455 (2.60%~2.70% ) IR s 26 22 o) 260 7 L
(Camellia sinensis) M- JEUR M 25 R (3.67%).
A MILERRHAS ST ERTUE R, Jus L5
-] 52 FERIERSS 2SRRI DL-C & & (9918 9.28%-
10.01%) 28 /5T /L3 LRSI [ e FE RISk o T2
BE (55 1.30%. 1.36%), 3 TR S5t
7 B (Camellia sinensis) i i J5iRl i I 52 45

(0.88%). XFAHYILEIIAE TR EmAL

91



MK EmBHL

Modern Food Science and Technology

2021, Vol.37, No.12

By, & DL-C. (Rl el nlis. fRoinmEms
R VEBEIR, AT R R A5

22 TEWEEGIBEAT \LKER SRS

FL A AT P AT

AW TR = RS ME T I e 572
W5E 7 oo ILZREE [ ERE . A8 LRSI T2
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100
X
z sof
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Fig.1 Removing effects of each sample on DPPH free radicals

® 3 TEMEBAMTENEMR 1Co{E (ne/mb)
Table 3 ICs, values of antioxidant activity of different samples (ug/mL)

207 YBS YBSBT YBSGT

JWSBT JWSGT Catechin Ve

DPPH 18.72 29.19 16.31
ABTS 13754 150.01 110.04

FRAP 43886 509.72 22521 337.69

31.34 16.02 6.07 7.92
157.07  105.02 21.73 43.58
862.63  354.46 98.80 100.23

E: BALBALEE S (FRAP) #9 ICs) 1842 500 umol/L FeSO, st AL 44 4F s iR 3t S

FAAFE P ABTS H HIEERRFCR WA 2 fr
Ne FHEE 2 WAL, FHMEXHRFE)LASEA Ve (1) ABTS
H EHESHRR T8 6 At RE g, 1 H LR SRR
AEJIRT Veo FESEEHKRRE 20~300 pg/mL JEHEKN, 6
ANZEMFE ) ABTS B HHESH R Z IS5 R i SR
BIEMHK, HERHHEMEIER. ELIKRE
FEI, SFER ABTS H HEEE R JIRAMEICA: L
FESVS LTI RFM G A T 2> Tu IR G T
SR JUTT LR AR e v ] 5 B> 70 5 Ll R e i) 5
FE>T0E IIRALRE L2 IUT LR AL T2 FF,
HICso B4 21.73 43.58. 105.02 110.04. 113.18.
137.54. 150.01. 157.07 pg/mL (& 3).

FHLAFE N FRAP 2RIt sipe it 3 B
N HIPE 3 AR, FESEIGVE 50~800 pg/mL JiEHE P,
FAEA Y FRAP 2B FI0 R R ) SRE N SR 2 IE
R, HEIHHRHESOCR. ML R
FVe FIE SR EE T 6 AN i 6 AN RE i,
PLCHE ILIZRERAE TR R R i, JUILRSE
PELE T 2REIE IR Re JIART B 55 . 75 SEI0IA BV [l
A, SHHARE ) FRAP k3 FE 5 RE 71 R/ MK :

92

ILRFSVTEE INARGIE T2 TL T I R g
(] 52 BE> U5 1 KA SR AE T2 FE> 705 (AL i [
FEFE>TOE IR T 2> LT IR LR T2
FE, HICso 12519 98.80. 100.23+ 225.21. 337.69.
354.46. 438.86. 509.72. 862.63 ug/mL (3 3).

=AM UAIRPRI ICs [ AT A, T0 R L AR e
BERE JTCFEIZRA S T EREMEZ T 2R DPPH
ICso fH33/NT ABTS ICso {EF1 FRAP ICs fE, ¥JLL
FRAP ICs {Ef K. VB CE ILAcTER H ARG
5T TR P IR JERE 1, BOW AR VAE M H B
(DPPH) KIHEREE S XK H AL (FRAP)
MG RRAE ). X 5 TR/ NI AL LT L5 (2 )
SREUI IR FE A0 8 T RSP 4 25 KR R B 5T
ZE R, (R TN B M SRR R AL
M FLel R, s TSRt K B Fr S 40
HR IR m T ARAME A R, X SRS AT
MR, FEOX 45 R REIR R E BT RE T
AFZEZ, HEBPUEI TR R O A 2 5
LN

Z RPN TR A P i R B YIS I, R
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FETR R LB PURAL Ry, X IR S A A,

PRI EA TR L0 S5 R A SN Tt R v e 224
AW BRI R A DURE 1 R o 14
GFIR, 3R LA T 2 i R IR SR AR A 20 T 21 A
2201 BFSUERN, LARBEIRERA 50% L LI
JRAA, Forp ) LA RS AL LL B B v 12 80%
PLERTL R AHIE T R B LA T R E AU
e LR E RS, T2 I LR BRI R
B2 e [ 2 FEAN SR T ERERIT S PR A

o
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Fig.2 Removing effect of each sample on ABTS free radicals
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Fig.3 Reduction effect of each sample on FRAP iron ions

23 AEGPIELEYFEULENEESH

PR M B A K AT

N TR &R PR AE TS S A S Ry
Z ARG, THE T AR AR 1Cs S 3 %2
B 2 [A][F) Pearson FHR R EL, 455 WIER 4 Frws.
i 4 WA, &FESL DPPH. ABTS 1 FRAP Hi
tiEt SR ZmEE. WS E. JLRREE. EC
FE. EGCG FEWEMEEMK (p<0.01). X5
Lee 0GR IBIE 70 45 SR AN B 50 a4
AT 45 5 —%. DPPH M ABTS [#) ICso i 5
EGC &&. DL-C &%/ ECG & & EMREEMK

(p<0.01), FRAP ] ICs {5 EGC & . DL-C & &
A ECG SEEEZFEMFK (p<0.05). DPPH ] ICs)fH
5 GCG & EE T FEHE (p<0.05), ABTS [ ICsfH
5 GCG HFREWMEEZEMK (p<0.01). iF BRI
A WEE H AL O SPTRATE I TR B A R
P

REWHFRUED], AN S 2 R & VARG,
PR AE VS PE S L R P — EL DR 2 2 7T
P2 Sk 3110|310 R S LI e 2 et e
FEAF BT Pearson AHRTED TR, FZ W,
PNAA) LR R BB &8 5 & AU i s
PEERREMK, R ElRRM i EEZRTEL
Yl EATI AR SRR E TR BRI
PR/ T B IR AN AE IS e S S RE i
PTG AN . ARG RBCR/ANAT A,
EGC. DL-C. GCG. ECG 5#¢#iFkx DPPH H 3
A ABTS [ IR A s VISR, 15k
fn ) FRAP 2525 538 R BE ) fUAE VB AR B o B4,
MR HEER AT R, ST RS Lo T ZREAE T
ARG P PTEIETERIG, HoRZMmA LR RS &
FEFTARE R T R AR, IRt — D EMIE TR BT
MAETE S A2 8 73 & AR SR E 7 45 R ) IERA I

R4 TEUERSE G EAEX S
Table 4 Correlation analysis between main chemical
components and ICsy values

fe# s DPPHICs, ABTSICs, FRAPICs,

X3 -0.779%* -0.745%* -0.841%*
RABR 0.170 -0.088 0.436
T AR -0.397 -0.061 -0.505*

R -0.932%* -0.825%* -0.644%*
g} 0.111 0.301 -0.257
ohndE A8, -0.128 -0.376 0.159

EEFE 0409 -0.174 -0.411*
BILRE -0958%%  0.934%  _(.788%*
EGC -0.602%%  -0.798** -0.442%
DL-C S0.631%*%  -0.619%* -0.582%
EC S0.772%%  -0.769%%  -0.811%*
EGCG S0.603%%  -0.794%%  0.545%*
GCG -0.552% -0.757** -0.388
ECG S0.713%*  -0.840%* -0.686*

7E: Pearson #8K &K, **p<0.01, *p<0.05.
3 &R

3.0 R, JTELREE EE ALK TR
TEA RO SR EBOR, ERZWH. T
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BE. BEEE. AIRTER. B TR, DL-C. EC & L,
TR IR ERE (FED N 31.33%. 10.96%.
0.41%- 2.84%. 0.21%- 9.28%) HtFIIAGARTE
FEAT T3 TR T L R e [ e i (&
39N 25.29%- 3.79%- 0.33%- 0.27%- 0.04%- 1.30%)
FZRA T 2HE (p<0.05); FEUFES 2 IEIR WNHEBR. &
JLAE . EGCG. GCG. ECG & &, juxsIl4sE
I e R BN 1.17%- 0.39%- 12.55%- 1.45%-
0.12%- 0.86%) FIILFIIALER LR AR T
XTHEIUT LR [ e (BB AN 3.49%.

3.71%- 16.47%. 9.20%. 1.30%. 2.37%) ML TZ
FE (p<0.05); P MAEPRIZLE T 2REE Eiddabr B
Z 5t B FEES . Ko E AR T AR SR
ZWy. = DL-C. mrlyterE. sk, nnndns
32 fEPUAAIEME L, BACRE, PHMEXTHEAE LS R
F Ve AR B 6 AR S S 15 7EIE R DPPH
H IR ABTS H HHEFENE b, o ILRaER 12
FES IR SRS T2, o (LA EE [
SERES LT LRGSR T [ e FE I, e IR
TS T KRAWA R T EFEEL; 7E FRAP £k
BTIRERES L, Dong ILZREEAS T 2R M ot

HURRITT WK AR [ g NSRS 2. =
MPUEMNIBFRIN ICs (HKF, JCFE L ZEEH: [ e R

TCFE IR TR LEFEMEEE L 2R DPPH ICs 1H
(935N 18.72 pg/mL. 29.19 pg/mL. 16.31 pg/mL)

BI/NTH ABTS ICso fH (535124 137.54 pg/mL. 150.01
ug/mL- 110.04 pg/mL) Fl FRAP ICso 1 (4371} 438.86
pg/mL. 509.72 pg/mL. 22521 pg/mL), ¥iHIEE L
AIERR B R R B T AR AL AR ), H
SHAEVETE A H3E (DPPH) ITERRAE /1 TR0k
BEE AL (FRAP) [MIERREETT. PUAAIE AT
FAL BT Pearson AHRMEM TR, RZMH. 38
FAN LA 2B & 2 5 B R P s A 1
BB EMR (p<0.01), Ve LA AR &
WAV SRR PR TR T R E A, KRR
et i P i EE P A R . M EREE R LA
H, JTEEIFREARBSRIEIMUAENE, P
W B IR A m S B IR 2, Bk, MooE
Lz R EL ) 2 By 25 nT LA STEGT), R
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