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Abstract: To optimize the appropriate deep processing technique for P. villosa, four different techniques were adopted to make P. villosa.
The sensory quality, nutritional quality, functional active components and flavonoid constituents were evaluated. Results showed that different
processes could greatly affect the quality of P. villosa tea. Specifically, the control sample dried under 70 ‘C had the highest nutritional and
pigment ingredient contents, and their water extract, free amino acid, chlorophyll and carotenoid content were 59.15%, 417.34 pg/g-DW, 7.63
mg/g-DW and 1.07 mg/g-DW, respectively. Compared to the other methods, the sensory quality of the sample with microwave blanching was
the best and had a total points of 92.16. The saponin content was the highest, 13.08 mg/g-DW. The boiling water blanching led to the highest
polysaccharide, total phenols and total flavonoid contents: 39.00 mg/g-DW, 29.39 mg/g-DW and 61.45 mg/g-DW, respectively. Unblanched
products were poorer than those having undergone microwave and boiling water blanching in terms of the sensory quality and nutritional
ingredient, which had the lowest functional active component contents. Compared to the control sample with the chlorogenic acid and isovitexin
content of 12.77 mg/g-DW and 1.01 mg/g-DW, the flavonoid constituent analysis of the four products by HPLC showed that the boiling water
blanching led to the highest chlorogenic acid and isovitexin contents (64.67 mg/g-DW and 3.50 mg/g-DW respectively); followed by the
microwave blanching (34.62 mg/g-DW and 1.88 mg/g-DW respectively). The chlorogenic acid and isovitexin contents were the major factors

causing the differences in the total flavonoid content in the four products. A theoretical basis for the follow-up development and utilization of
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P. villosa Juss was provided in this work.
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Table 1 Technological parameters of P. villosa teas
7 1 2 3 4

FEFR MARE MR
FERE 300 C 100 C

S

#4 20 min 20 min 20 min
BFRE 180~280°C 70 °C 180~280 C 70 °C

T 1 K N OEEH B 2 5K R 80% A . 24
A BT RS EEIAS] 300 C, HiE 600 r/min
B, FNEREEHHTRE. BE2T 180 C, 120
r/min F L EHETHLZE EKE 60% 7047 K8 T A 2D
Ja, BN, [B1E 20 min, #4820 min. 48
SR, ENIRE R 280 C IR BN LR
T, TR AR T KB LR, BRI
JE)9180 C, ZFEME/KENT 5%,

T22: KRB K, SRR 30,
Pt FORPH PR 2 57K 60% A4, TNGEEEHL
P, [E1E 20 min, #4820 min. FEARMISIHETT, B
T 70 CHMAZIRFRTHAMT, BTdfEhs
RIS, BFEMEKENT 5%

T2 3: SR N BRI A 5K & 60% /0 4
TNAEAEHLA,  [F1] 20 min, #4820 min. E4&MH1Y
SIREIT, 32X NTRFE N 280 C AT FEENL P THET,
TR AR R R KA DU, AT R
180 C, &AM EKENT 5%

T2 4: R FEEEET 70 CHIEFERT
EREREKEANT 5%, 1ERXTHRREM.
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SRR FEARTE (GB/T 14487-2008) Al
P77 (GB 23776-2009), HEiE 10 A 51, XH
IFEMIANE Bt Wk, B RG>
ATy, BED N 20% 20%. 30%- 20%-
10%, #3497 % & 4l
133 —REHRaaInE
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Table 2 Organoleptic evaluation on different P. villosa teas

SN (20%)

AE (20%) A4, (20%)

e 5 1 5 1 5 FEPY
1 %, B4, L 93.40+2.12° ET 93.40+2.27° shiE 91.80+1.75"
2 Rk, B, B4 84.70+2.11° % 76.204+2.44° SES 76.70+3.33°
3 G, REE, %95 85.70+2.45" AE 84.70£2.06" FE 84.40+2.22°
4 AR, B 73.10+£2.33° & 71.90+1.45¢ 1% 73.00+£2.11¢
L ek (30%) =tk (10%) s
FiE %4 FiE 4

1 BEE, fh% 92.6+1.96" ey 86.60+2.63" 92.16+0.96"

2 AR, 79.00+2.98" G 92.10+1.52° 80.43+1.46°

3 P, F 80.10+3.07° E L 82.10+2.28° 83.20+1.35

4 R, E 73.60+£2.41° =D 73.80+1.55¢ 73.06+1.15¢

E: B xts BT (0=3); AR FERERE Z 5w 2R FEE (p>0.05), REFHERETE = dwlE £54

2% (p<0.05). F

* 3 TRIBRMEFRHN—REFRIWELE

Table 3 Determination of the content of the general nutritional components in different P. villosa teas

¥ 1 2 3 4
Kz B EE/% 48.35+0.36" 52.17+0.42° 50.18+0.59° 59.15+0.48°
BRGEEIY% 7.16+0.11° 7.43+0.08" 7.18+0.14° 7.29+0.15%
IR E Y 4.2240.05° 4.70+0.03" 4.22+0.10° 4.6140.11°
KRR EE % 2.94+0.14° 2.7340.06° 2.9740.05° 2.68+0.04°
BRI R EF /% 0.40+0.04 0.39+0.04 0.39+0.04 0.4140.04
IR AR Yo 2.69+0.06° 2.90+0.06 2.77+0.06° 2.91+0.05
B RABREF/ (pg/eDW) 132.49+10.88¢ 316.15+12.32° 225.47+12.19° 417.34+10.92°

SR

VUFh T2 S ) — MRS TR I E 45 SR W3 3.
R 3 Bl v 50, KR EE B SA AR 8
LTE 4 e, 2500N 59.15%40 417.34 pg/g DW; T
222, N 52.17%F1 316.15 ng/g: DW; T.Z5 3 FHX,
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A1132.49 ug/g DW. BrIE 4 Ligh, HAh T ZHKR
WY EEE S0% i, ZERAK; Bra LEFEmT
(I R IR A (E 132.49~417.34 ug/g DW i,
B B TR iR a R & &R, R K s
ATLME 0T o7 S ) AR, RN s 7R
PN IIFRRR. B GEUTE 215 743%, BEm
THM=MTZ, A =F T ZmERAREE. L
202 L2 4 /KU AR oy AR 2 e T L 2
1 AL 3 AKANE IR P MR T2 1 LE 3 B
T2 2 L2 4 BRAEHERK & 2AEV M T 20N
PZERANEE . XL RUR, SN TaiE s — s
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Table 4 Determination of the content of the pigment components in different P. villosa teas

Eaa 1 2 3 4
"+ %A% %%/ (mg/gDW) 3.68+0.10¢ 6.49+0.22° 5.38+0.38° 7.63+0.29°
"t4k % a &2/ (mg/gDW) 2.82+0.08¢ 5.00+0.17° 4.03+0.26° 6.05+0.21°
"t4% b4 2/ (mg/g’DW) 0.85+0.08° 1.48+0.06™ 1.35+0.13° 1.58+0.09*
(¥ N EEE (mg/gDW) 0.5420.06" 0.90+0.05 0.77+0.02° 1.07+0.07*
%5 FRIAEMERREER D 2 EMNELER
Table 5 Determination of the content of the active ingredients in different P. villosa products
ha 1 2 3 4
24542/ (mg/gDW) 27.79+0.46" 39.00+0.26° 18.98+0.33° 17.57+0.74°
2348/ (mg/gDW) 13.08+0.60° 12.06+0.85° 10.09+0.72° 9.31+0.80°
EB4%/ (mg/gDW) 24.91+1.12° 29.39+1.24° 18.70+1.18° 19.68+0.66°
¥ &4 E/ (mg/gDW) 35.21+0.75° 61.45+3.11° 19.93+3.36° 29.48+3.27°
24 EHRSSEM " o}
PR T RS G E RS RIE 5. B *
5T, T2 2 R4 R 39.00 mg/gDW, 2 f
T¥ 142779 mggDW, KZ: LE3IMTE 4% & 20f
%, 18.00 mg/g:DW A4, Al WL, WKRERLE 2 ol
BT T | A EEN T SRR L AT Y RS (T

A, ATERARREESTIRE. ZRAAZH
ZRERA A DIRE, TCRERITE, 2215 RIRE

ISP, RSP R R B, W R b ol

2 B2 T RE R TR B A 20k e sol

B E A RS, R . 5 20l

FrURh L ZFEM RIS H &N 10.00 mg/gDW 7 2 sl

F, TE1RLE2 RESTLE3MLE 4, K =l

W2 25 A B sy 2 —, B AT AE ol

THBRE A AL BreUL PR PO ARG,

& T A AR S (R PO, AT 7 bR DU A T ’ 0 20 30 20 50 60
SRS S BRI, T2 2 AR, & min
wH SRR SR T HM T2, 4908 2939, 6145 C ol

mg/gDW; T2 1k, BEFEHTLE3MILL 4, ol

4318 24.91. 3521 mg/g:DW; L2 3 FILE 4 7848 1001

MysE ELREER, HLZ4NaEHSEREES 2 80

FLE 3. G ETENCHE S & KR DIREIE Y E oof

X HAHHAT P2 RN T A2 S EONREME RS IR, 40r

— TEFRFE BRI TS A R D RS M R R 4K ?l

25 KR

WHFRIE, AR ISR ik 40 28,
Hitc s st 23 #l, % 5 ksl T
2R RIS R ERRE, HPEKREN T
22 m s T2 4

min

B 1 NEHREMKAK BIEME 2 RER R A & iEE

Fig.1 HPLC chromatograms of flavonoids in P. villosa at

different detection wavelengths

E: a. by cAMIMKS A 360, 330, 280 nm.
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Fig.2 HPLC chromatograms and peak area ratios of flavonoids
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Fig.3 Contents of flavonoid components in different Patrinia
villosa products (330 nm)
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