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Traditional Chinese Medicine Development Center, Yibin 645250, China)

Abstract: With Polygonatum cyrtonema tender buds as subjects, Polygonatum cyrtonema tender bud tea was prepared
using the technology for processing flat green tea after fixation by microwave, pan frying and steaming, respectively. The
effects of different fixation methods on the quality of Polygonatum cyrtonema tender bud tea was then explored through
physicochemical composition, color and gloss of tea broth, volatile aroma component analysis and organoleptic evaluation.
The results showed that the Polygonatum cyrtonema tender bud tea prepared by microwave fixation not only presented
good organoleptic properties, but also had the highest contents of water extract, soluble sugar, tea polyphenols and total
flavonoids, 48.04%, 14.49%, 1.32% and 1.66%, respectively. A total of 84 volatile olfactory compounds were detected in
Polygonatum cyrtonema tender bud tea prepared by the three different fixation methods, mainly consisting of aldehydes (12
types), ketones (11 types), olefins (10 types), alcohols (8 types) and esters (8 types). There were 10, 12 and 7 key aroma
components in Polygonatum cyrtonema tender bud tea with microwave, pan frying and steaming fixation, respectively.
Among them, ethyl butyrate was a unique key aroma component to microwave fixation, while heptanal, pentanal, hexanal
and 1-pentanol were the key aroma components unique to pan frying fixation. Overall, there are differences in the quality of
Polygonatum cyrtonema tender bud tea prepared by different fixation methods, among which microwave fixation is more
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suitable for the preparation of Polygonatum cyrtonema tender bud tea.

Key words: Polygonatum cyrtonemas; tender bud; fixation; substitute tea; volatile components

ZIETNE (Polygonatum cyrtonema) K8 S FHHE
KB AR, WS T 2020 RRCH 2 L) (—38), Hobk
P L f s, ARG 2 B R IEAE Y, B
AEBWZHE, B WIS RS
4y, iR R D A O 57 . i . b
Jibdeg . BB . BUE . TR AP TESER . BEAE Bk
N TaF AR P, i, . 327~ B R IE
BEXEIN, SR Z AL RS AT 9T E A rh e 25 IR T
PRARZE b, AR SR AR 2 TR AR e B
ORI S R IR 250, HAT, A ke £
AEuS AL i B R R AR TR M TR
BT . ZALHORE WCEF K Lot v 55 DLk 5248 L,
HZph, SEE . Sy, 250 . Y B S =
I S U R AR R LR BT SE, HAA R IR E
s

ACZ AR n] A et e R (52) |
AMRZEGE, SRAZZE M AR A GRS . & 57
FORHD BO—2&7 i B RR, HATTE T RN
ATRFEACES FZEE T T A A it s &
M5 . ASASAE, LA AR EE R s S
RN T ZFEARWAHRIE . AT A2 Hil 25 H AR 1) Sk
TIFZ—, Ao S5 HIEAS S BT 25 5O R/, JU
HIEXS M 0, 1R S S R S B EVE T, 4%
SRR FIT] 3 I RGRTT | 28000R T RS
SEPL, ARWITFE LA Z2 A6 BORS R SR IRk, SR i B 2
AN LIE 25, 43 3% BB A (WB) | Bakb A7
(GC) ., ZEIRATT (2Q) =FiA IR A7 Jr ikl iz AL vt
FECEFEAS, e s T . Bk & S5t
PSRN INST, L5650 PT, Tt Hh s B A 7 B
AEEFRS M BT =, DA AHESFZE,
Z ARG AR 25 P B TR i R R PR A e il
R&=%

1 #MR5RE
1.1 MRS5S

ZALHERGIGE T 2022 4F 7 AR A W14 %
B ORI T L L-RNER . EE TR . D-
TR BRI IR, Agkal, iR E YIRS AT PR
ONEL A Sy B A PLER Yo E =i al, iER
A k2RI FR A F

101-2AB #UG X T #4656 E Millipore 2\ Al
UV-1800PC ZUEEHNAT UL e e JUJeml (i)
LA PR 7 ; BSM-420.3 B, T3 Hr K 8%
TR R (L) B BRAF; MZ-ZGE2522T70 #Y
FLZEHN . M1-L213B BIGLIEY )AL )ET s i
Tl A B W5 JIX RIS E kb sR TRE R SR LR
BHE A BRAF]; 6CLZ60/8 BIYRBNIMANL  Wivl Ve
HUARA BRZS 5] DT-C-1F BRI BUXUIGERHERT  BHER R
FII A R THEAF; M5 BlSrafm2Eit H
AA[JB R 2EREIA LN ] 7890B-5977B S AH (A k- B i
B 3£ Agilent 24F],
1.2 KWHE
1.2.1 ZAEPORCERRIN T T2
1.2.1.1 T 2% HCEERAE M 7 — M
RIK—FR S — PRI — T A > —
JEAS .
1.2.1.2 BRVEZE R i HBUR I i Ok
IR, KA 5~7 em.

P = P9 H SRR, BFE] 20~25 h, P HEE
HIEA G P S

T B 300 g SRS 1 weoRs IR IRURE, 1k
R W Ak T ek, R E ] 6 ming Bakb A
HF, SRR TR E S 180 °C, AAEHTIE] 11 min; 7%
RANTT, TEZRVRAR EEA T, AT A 7 mine RE LA

B A, THIRIIE S, D5 R B EE A (k.



45 E 12 ILEER , 45 ARFRRE RS IE RS IEER s R - 277 -
HRES: RN SAH LIRS TR ZE 100~115 °C, i ANERE S E A PERL S8 i NIST 2014 )47

ATPRSE, AR AT AR AR Sy rh B, A R ) o 2R T
TR 70~80 °C, WP P 1R AT R ZE i, dF
30~50 s, e Al s k42 B 2%, BHE] 55 min.

HIAMOE . Fpfsnt SR it —2 B, o
M-F B A R R R, T a5 AR AR 28
I, SR 2 0 m BELIRES, (WG HEOT T U i
BRI 34, I E] 4 min.

Tl A PRBMEIE R WIFAZE 100~115 °C, #lijk
1 3R AR Sk A, R e R o R TR R R R
70~80 °C, B5F[d] 45 min.

REF R A TNEE 100 °C A ZEH, 100 C
1+ 10 min, PEFE 2R, 80 C ML= &2+, BF[E] 1 h,
FEM RSB BN 6%~T7%

1.2.2 HALRGTINE KBS ENESE GB/T
8305-2013KFs /KIE PN E D Ui 25 28 FE18 3 -l 22
Z I8 GB/T 8314-2013 (&% WEES & 5% S s il e )s
2By B E S8 GB/T 8313-2018¢45HhAi £
P A1 LAS BRI B B RS I 9% )5 R B I 5 00 2
PRSI AE 12 41 -0 19 0 - S A 4N i (a5 2 U, b 28
BRIBUST T v, ARG (y ) RIS T i i v
BE (x, mg/mL) il VEPRifERRZR o 15 H £ [T 7
y=1.6453x—0.0083, R>=0.9977., W] # W& 2 I &
Z: FE R - R LU O 2 U Y, KB FREL. D-JC/K i 46)
BEBRAES, LU (v) FN D-To /K 4 AR AR
WS (x, mg/mL) HIVEPRMERIZR . 75t Eetk [BIYH 57
y=7.31x—0.0351, R>=0.9945 ,

123 FFBOFENE PRI 3.0 g 258, A
250 mL 87K, whifd 5 min, 3§48 N85 R S IR, 8
FAr et 22T L(GRE) | o (L) .
b (EWEERE).,

1.2.4 HEEMEEFESNS 58T

1.2.4.1 SPME %514 225 3Cmk [12] 097 L&
VI, ANFERES (WB. GC. ZQ) &8s AR A LI 5
BT #rfE ik 40 Hifiss . WHFRE 1.0 g T
20 mL WZsRANss % 3. =& N: CTC =i —14
[ shBEARE2Y, B N : 50/30 um DVB/CARon-
PDMS; ZEHGRE K IFIE] A : 50 °C | 8% 15 min(PR7%
. 250 r/min) . Z£ B 30 min; & P A 18] : 5 ming
GC JEFAETE]: 50 min.

1242 3% 41 35 4 & DB-wax( 30 mx
0.25 mmx0.25 pm); 2R AN EA(4iEE>99.99%), i
i 1 mL/min, FERERC N JC 43 TR BEAE, SEAE TR BE
260 °C, Hi&E 40 C, £AFF 5 min, L 5 °C/min F+ 2
220 °C, 20 °C/min FF & 250 °C, {445 2.5 min, 32 175
BE 260 °C.,

1.2.43 g4 B FUREE 230 °C; Ui
BE 150 °C; B 77 2 °h EIY, 70 eV; BS 1 F1 4 v [l
m/z R 20~400, =T =0,

LeX, BEEEARLUE ST 800 myd i, I FHME AR YT —
Abi, AR IS T & AR o

1.2.5 FHRBGTENM TR S SCHK [13-14] 9
125, R FHARXT SR E(H (relative odor activity value,
ROAV) PR -0 A AR S SR T S 51k, 15
N=Wo

G
ROAV= C

T
x==x100
T

e C; T, S HELH 1 A X B 43 F Y
Es Caxe A1 T FIXHRE S SRS DTk B R4 43 1Y)
FAXT B 3 A E
1.2.6 EETFHT W 8 BREA SPITA L L L 13
JoE 1 N B 2 BB E PR /NG (5 58 3 A, AR S Y
35~57 %), &% GB/T 23776-2018{SS M BB HH iP5
RO PATIE S A . A ARSI FREL 3 g, 250 mL
WKL 5 min FEATPEF, TEHR A RTEARIBIEEARZ
e ekt K 1T YK 1T, i SR, MAME | @ &<,
WEA . WSS TIPSy, PR LR 1.

R BORCE RRE AR

Table 1 Sensory evaluation standards of Polygonatum
cyrtonema tender bud tea (PCTBT)
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Table 2 Content of physical and chemical components of
PCTBT with different fixation methods (%)
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Table 3 Comparison of the color of PCTBT tea soup with
different fixation methods
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Table 4 Statistics of volatile aroma components and aroma types of PCTBT with different fixation methods
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