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Abstract: Objective To study the correlation between the content of indicative components and sensory properties such as color and
bitterness of Huhuanglian (Picrorhizae Rhizoma, PR) during extraction. The influence of temperature on the above three indexes in
concentration and drying was studied. Methods A HPLC method was established for the determination of vanillic acid and picroside
IV, IIL, 11, 1 of five indicative components of PR. The color of the liquid was numerically quantified by L*, a” and b" using the color
difference meter. The bitterness value was quantitatively characterized by the manual evaluation method of healthy volunteers. In the
water extraction process, the correlation analysis of component content, color and bitter value was carried out, and the regression
equation was established. The difference of the results of the above three indexes affected by temperature was analyzed in the
concentration and drying process. Results In the water extraction stage, the values of L* and b* were negatively correlated with the
contents of each component (P < 0.05), the a* value was significantly positively correlated with the content of each component (P <
0.05), the bitterness value was significantly positively correlated with the content of vanillic acid and picroside IIL, II, and the composite
score of components (P < 0.05). In the concentration stage, the content of indicative components at 60 ‘C was higher than that at 70,
80 °C, and the L" and b" values of the color of the solution were smaller and the a” values were higher. In the drying stage, the contents
of each component were decreased under different temperature conditions, and the temperature had significant effects on the contents,

L*, a" values of vanillic acid and picroside III (P < 0.05), the contents of other components and b” values had no significant effect. The
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bitterness value did not change regularly in the concentration and drying stages. Conclusion The analysis revealed the internal

correlation between the content of five indicative components of PR and the sensory properties of color and bitterness, as well as the

influence of temperature on the three indexes, indicating that the content of chemical indicative components and sensory properties of

PR are affected by different factors, and providing indications for the feasibility of the correlation application between chemical

components and sensory properties of PR in the pre-treatment process of preparation.

Key words: Picrorhizae Rhizoma; indicative component; color; bitterness value; sensory index; correlation analysis; temperature;

concentration; desiccation; HPLC; vanillic acid; picroside; manual evaluation
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RE, A 200 mL BTER, HTIE.
22 HHEENFERERSSENER AR
2.2.1 XGRS RIS B SR
BABEIET 1L 0L 10 IV XPRR L, DUH A 45
FHHIR 135.4 pg/mL. $EET 1114.2 pg/mL. #3E
HEHI106.2 pg/mL. FHEOETT 111 61.0 pg/mL. #
HOEFF IV 66.4 pg/mL F1R A %) HE S AR

2.2.2 BEAMERIH & BOSEE S FOESE IO
WAL RPN T B EE G4 T R,
I SR E A B 2B, WIS, 12000 r/min
R (B4R 10 cm) 10 min J5BCETE,
B 7S AL A

223 ik @ik FEA Potulips QS-Cis plus £
(250 mmX 4.6 mm, 5 um); s LHE-0.1%5
BRIV, BHFEVEE: 0~15min, 18%ZME; 15~
25 min, 18%~28%Z./i5; 25~~35 min, 28%~38%
ZME; 35~40 min, 18%ZMiE; FENEN 1.0
mL/min; #MEKH 275 nm; BN 30 °C; #EEE
10 uL. iR I 1.

224 ZMEXRRFEH R ERI L. 3. 6. 9.
12, 15 pL JREXTHE SI VR, 4% “2.1.37 TR (il 2%
PRSI L R T AR, DA BEIR A B H TV L
I, T 3R AR ARRR (XD, AN ALERE (V)
BEATRAERENA, BLMERIAT RS N ERR Y=
9 339 055.52 X—19 898.60, R2=0.999, #{kulH
0.677~10.155 pg; FHBTIEH IV Y=2 630 649.48 X+
137307.44, R?>=0.997, MM 0.571~8.565 pg;
BABEIETF I Y=1 310 633.38 X+58 113.20, R*=
0.997, ZRMEVEM 0.531~7.965 ug; HFIEF 1 Y=
7 158 175.69 X+56 142.73, R2=0.999, Z:iulH
0.305~4.575 ng; HHETIETF 1 Y=20273 237.78 X—
115050.32, R?=0.999, £t 0.332~4.980 pg;
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1 REMBRBE Q). AEEHRREE B B
HPLC
Fig.1 HPLC of mixed reference substances solution (A) and
test solution of PR (B)

SERELH], SR o e S B AN B N AR R
RAF.

225 FMEEES  BURSXTIRSA, LRt
6 X, % “2.1.37 TN @i 2RI 0 Sl AR,
TR R NS EETE IV, 10 11 1 I AR A RSD
AN 0.56% 0.86% 1.96%- 0.61%- 1.73%, %
RERIRFE B R AT

226 FaEtEEEg M “2.2.27 TR k&t
WAL A AERIS S 04 24 4 8. 12, 24h HL
FHEOEMLR AW, 2 “2.1.37 TR i ARG
Fd gAY, THEF R KHEET IV, 11 11,
I WA RSD 258 1.21%. 2.74%. 2.92%.
1.96%- 1.73%, ZiREWHX S VERAE 24 h WEEE
PRI

227 HEMEER CSPATHIS 6 MBI, 1%
“2.1.37 WU B A ER I i R IE T AR, TR A
B2 M EETF IV. 1L I, 120 %K) RSD 435
N 2.50% 2.97%- 2.59%- 2.32%. 1.68%, ZEHFE
B A E S M R IT.
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Table 2 Bitterness standard score scale

hER/NEET S Wi

L) FUBH IR s R HME
0 JUT- A R I [0.5~1.5)
0.01 WA i 11 [1.5~2.5)
0.05 AT HE 2 B R I [2.5~3.5)
0.10 R, HALERZ IV [3.5~4.5)
0.50 RS2 B R A% [4.5~5.5]
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El2 SHAERBAHIARERS 4 KKEN PCA E
Fig. 2 Diagram of PCA of extracts of PR and four kinds of

tastes
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Table 1 Distance between extracts of PR and four kinds of

tastes
S s S PR S
T 110.61 il 573.24
iz 125439 ik 1 009.62
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FEEEE
234 HTEHS5 N TR S5 3 2 18 1 AE M 2 i
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Ja, PRHL60min, FREEL 1K, JEIS1FRIEAIETRE
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Fig. 3 Results of PCA of samples with different concentration gradients
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Fig. 4 Linear fitting between bitterness value and distance

of samples with different concentration gradients

24 RBX9#i%E (Canalytic hierarchy process,

AHP) -CRITIC (AEA T EIRTERSEENE

241 AHP VEME SHERER A E  AHP 52
— R EWIRBGE, WA F R R AR FZEIK,
SEA B R AT T VR IEAT PSR ATl AR B
PR SRRSO B, e SR AR
el ATATET 1> HET 1> E 1>
WASEET IV> R, Xt 5 MR R HEAT I Ak

XTECECEE L, AW R, Wik 3 Fs. (EH
SPSS PRO HAFIRYE/Z IR ML B IR 5
B IV, HEEY O $HE0EE 1L SHREH T
HAKH N 0.051 5. 0.0984, 0.1429, 0.414 2,
0.293 0,

X HIMTRE REEAT — B S, 45 2 o KRR
(Amax) N 5.227, —FPE$EFR (consistency index,
CD 5 0.057, FEHL—EPE$E4FR (random consistency
index, RI) Xf N oA 1.110, — ML RRK T
(consistency ratio factor, CR) =CI/RI=0.051<C0.1,
I — KR

R 3 RSB S HI T RERE

Table 3 Priority judgment matrix of indicative components

e B ARE WHEE S RS
HIV Hm FHI =
HER 1 13 1/4 1/5 1/5
HATOEE IV 3 1 172 1/4 1/4
AT 11T 4 2 1 1/4 13
TR 11 5 4 4 1 2
HATEE 1 5 4 3 12 1
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2.4.2 CRITIC VE#E SRR TERN T ALE CRITIC
e — PR MR, %] bl B A e R PE SR AR
bR E 22 AT RO, T LA B ROU PP 45 R 1270,
MR S50 B AT 0 — LAk # S5, {1 SPSS PRO
BAFARYE CRITIC VAU H SRR, &P
MrFEPRIIXS EEBREE (S PPRME (RD EE& (O
BURE (W), GRMNE 4 P, SREREFER
FAABEET IV, ML 11, T BEE RZE050 0.246 2.
0.263 8. 0.1694. 0.1253. 0.1952,
=4 CRITIC EMEXTHHEEIE
Table 4 Calculation data of CRITIC method

R iEEwN Sj Rj G w;
R 0.007 0.324 0.002 0.246
A IV 0.008 0.296 0.002 0.264
BRI 1T 0.006 0.256 0.001 0.169
AT 1T 0.006 0.180 0.001 0.125
BB 1 0.007 0.249 0.002 0.195

2.43 AHP-CRITIC ¥A45G1HERGE 456 EW MK
BT, AEBIE R FLERIRE SR, K
AT O e = O anp@crITICH Y. @O AnPFOCRITICH TR LE S
BUEERS), R N FOET IV, L 1L THIZEBL
A HIN 0.073 7. 0.151 0. 0.140 8. 0.301 8.
0.332 6.

244 ZEEVEELEL 43 alfdE A BiR AHP,CRITIC.
AHP-CRITIC % Fr 15 HALE R EO0 R B2 15
FHR R B EEIAT S5 AV, SRR
5 PR, AW AR=(FHER G B/ ER T E R
KAE) X AL E X 100+ (EHHEET IV &2/ 3EE IV
B KA X AUE X 1004 (H 35E T T 5 =/ 35
FEFF T & oK) X B X 100+ (FHEEF 1T &

#z5 3 HBEBCENEGETS

Table 5 Comprehensive score of three weighting methods

ig=; AHP % CRITIC % AHP-CRITIC %
1 60.85 59.78 60.47
2 72.22 71.04 71.84
3 73.78 71.65 72.94
4 60.11 59.46 59.69
5 76.82 76.11 75.90
6 75.32 74.64 74.29
7 73.65 73.38 73.70
8 94.55 94.40 94.57
9 99.99 99.99 99.99

BAABIEE 1 & ERNME) X BE X100+ (HEZE
1 & s/AEET & E5 KA X BE X100, H
MM RN, 3 FONERTRRILEE PR Z IRV,
i SPSS 27.0 B4, Xt 3 Fh kit AT M AT,
4R EoR AHP V55 AHP-CRITIC JkHIAHIE R ECH
0.999, CRITIC #:5 AHP-CRITIC MM % 2 ECHN
0.999, AHP j%:5 CRITIC ykIAHI< RN 0.999, 3
FHEAWEE PR (P<0.001), 3 Rk
BN AIR B 8. AHP 75 CRITIC 4L
AR A AR SN 0.827, 2 FAHSCTEARAEAE B
FEHER (P=0.084), iER 2 Mk 2EHIGEEA
BHESNM. 463 WEER» T, AEEERNE
SERIRCE TR, FEAES S B AT,
IAE AT 78 i ) AHP-CRITIC 45 &t & 48R
PER 25 A B

25 FIFEILEEREARR LA RERRER
N EESREIERNFE R

251 I ER HUEEHINENR Y, WRIE
30 min, PUIIZKAEEUE N S248 05, $RIGRELE 2
KNI, SEEUENE 2 N 60 min, 4300 10, 15,
20 5T ARREUR [RI/E A5 5 e bR, $REL
DB E N 1 IR, IIZRAEEE 2 o 15 1%, 4 Bl $2 X
30~ 60+ 90 min; PAFRHGREE NHE S8R, $EHU
(] [ %2 9 60 min, JN/KAEELE R 15 £5, 734 HL
1. 24 3 Ko BRIREEHUHEAT AR B R 2 i &
P A REARAR . % “2.1.27 T & AR A,
& “2.1.37 TR B AN E A RIS LR T
BURAR R & &, 4% “2.37 TR i By
FRAR AT E o

252 WRYFIATIELE BTN = W19 I BOE SR
% 1000mL, 73 5)F 60 70, 80 ‘C NEHAT IR LMK
4, 0~8h B SHUFE, “PATHURE 2 4, BUFERTZEH
PR 78 78 R B A T A R IR IR 539 50, DA
IKAME SARFR S TR AT EORE . 4% “2.1.27 T il 4%
PR AR, % “2.1.37 TR (i T I E
DA A A2 & B B AR R R B i, 4%
“2.37 TN 7S B [A] s B R TR AR EA T E
253 TIRIRELE BN = W19 I RO G
W CERE 1.1 g/mL) 3 300 mL, 4r5]F 60, 70.
80 C FHHATIE T/ 10 h, LN 5 k4l
FEMAEG 20 mL, ARG 2 h BU 1 40 iR4EcRe sy,
KRR FER R E 200 mL &3 K E EIRYE 1T
B, SPATHURE 2 3. 4% “2.1.27 TR il %% ik
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WL HZ “2.1.37 TUR il R ATIE, e
W R o 2% N ) AR R PR RO S R, 1% “2.37 T
7RSI T R SR AR AT E

2.6 EBATHPRERTERDISESRESE
RIS R K 534

2.6.1 ANFAFEHEFAT T HRR IR & B 5 R E R
125 L R RIE T SRBOA TR i
BHBERARESS RE 6 Prox, &5 RERfER
PE R (0 B S R R AR SN A SR R IR
Wi o {5 H] SPSS 27.0 BAFXT B B SR OB B 4R b
L' " b 35 AR5 HAR R VR o) A 5 R e W 50

H IV, 1L I 138 LS 56 0P o R s 1R 47
Pearson #HIMES AT, AHICMESE Rk 7 &K 5 A
N, BETREE L o bESSERERS S E K
HERE Vo BULR Z A M (P<0.05), LA 5 b
5 SRR 2EEZE WA, o MEN 5%
B BRI P IEROE . BRI IEE PR (L S A
B SO 1L 13 E DA SR NG &vFor B
P IEAH G $RBCGA T B R RR L™, b H
BN, a EEROR, BIVAREEERR . L0 Rk
FABOETR R PE RO A R

2.6.2 RS EESEERAEEES DL

*6 TRREHFUHTHRESETERS SERGZSTNERULIBENARAREERNESR (X£s5,n=3)

Table 6 Content of each indicative component and comprehensive score of PR and results of sensory indexes of extracts under

different extraction conditions (X £ s, n=3)

i Hmg g
B AR e )

N

A

BEHR

REWS L « y

\

BT IV ISR I SET 11 $EET 1

2.9310.07
3.6010.02
3.6410.10
3.2410.05
4.14£0.01
3.7710.06
3.5810.05
4.58+0.06
4.81£0.06

247+£0.07
2.8410.02
3.13£0.06
2.3610.04
3.14£0.00
2.75+0.05
3.23£0.05
4.12+0.05
4.3410.05

10 57K & 1.9240.04
15 57K & 2.3040.02
20 fEIN/KE 2.1440.03
FRE 30 min 1.91£0.00
PR 60 min 2.44+0.00
FREL 90 min 2.70£0.04
REC1K 2.26£0.03
RB2K 2.9640.03
B3 3.1840.03

27.4410.39 10.0610.07 60.40+£0.95 5.97+0.02
32.0440.10 12.11£0.02 71.74£0.28 5.98+0.06
34.2440.51 11.53+0.12 72.88+1.14 5.8710.03
26.641+0.14 9.691+0.00 59.61+£0.34 6.95+0.04
35.334+0.02 11.54%0.00 75.82+0.03 5.78£0.07
34.91+0.35 11.80%+0.12 74.25+0.86 5.85+0.07
32.30+0.31 12.3510.09 73.62+0.80 5.62+0.11
41.6210.32 15.78 £0.09 94.46+0.83 5.46+0.02 100.63£0.05 1.13+0.02 3.75+0.10
44.1610.33 16.6510.08 99.83+0.81 5.32£0.03 101.20£0.32 1.07£0.02 4.00%0.00

99.381+0.14 2.1610.02 2.42+0.07
99.3140.07 2.124+0.01 3.17£0.03
98.5140.02 2.0840.04 4.08+0.08
96.501+0.17 3.3240.06 3.00+0.06
99.4410.13 1.774£0.09 3.58+0.11
98.431+0.13 2.124+0.06 3.83+0.06
99.831+0.11 1.7340.05 3.50%0.00

®7 WRERNARERERSETERS S ERBEXMES T

Table 7 Correlation analysis between sensory indexes and content of indicative components of PR extracts

Pearson AH <14 P

B bR O WIEIE WIME WIDTE WIEIE RUOrSR L PIEIE WIROE WITTE WITOE OGS

e HFIVv HI HI H1 &HiFn A FIv o Hm #non W1 &S
L —0.739"  -0.797° —0.695" —0.802* —0.779* -0.792* 0.023  0.010 0.038  0.009 0.013  0.011
a 0.711°  0.823" 0.688" 0.760°  0.819™ 0.795° 0.032 0.006 0.041 0.017 0.007 0.010
b —0.803" —0.887*" —0.794" —0.869** —0.866"" —0.875"* 0.009 0.001  0.011  0.002  0.003  0.002
i EE 0.675"  0.661 0.739" 0.769"  0.614  0.703" 0.046 0.052 0.023 0.016 0.079 0.035
"P<0.05 "P<0.01

TR & ELGEW R NEZRE, L' o\ b
oA R, BEATIRIA T, S8R EIR A
BENE, PSR VR E RS L oy b7.
W EAE, WSRO & B LSRG
oy APRAR BT R A, S5 RAR 8 R, & E
FRAE M3t P ORT 0.05 To i & 1, Hopdantt
JOT B S IR FR AR A [ U5 5 R A R R AR AE [ )

HO6 R EVEANER 9 BR, LMES W EEEHE
A IV R 47 G VR4 R BAAFAE B2 1, LMEAE
BT I AR RS, LS oy b AGEEE
TESISOET I 5H30ET 1R REIEAEE.

27 REFTHEERRNREIERSERERS
EENEMERR I

271 FRoRTER & B R E TR bR R IR AR R
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Fig.5 Heat map of correlation between sensory indexes and

content of indicative components

#8 ERMRSSESEERMNERES
Table 8

content and sensory indexes

Regression analysis of indicative component

FeoRTE RS R R? WG R P
HER 0.890  0.793 0.586 0.111
T IV 0.988 0977 0.953 0.002
AR 1T 0.974  0.949 0.899 0.007
AT 1T 0.978  0.957 0.914 0.005
AR | 0.963  0.927 0.853 0.015

WMorsEE¥S 0981 0.963 0.925 0.004

BACIEO  BRIRAEIEFES, Fan i mesr & /& R
BEIRFRHI BN 10 FTR, /£ 0~8 h fRiRk4E
IR, B IR G (R 3G I, SRR R RO )
FRALAER NS WA FIRE & 2R RMTE
B, ATEE 60 CIRLEE &AM NRURMKR s, TR

®9 ETMEASESREREMNEELSREREEM

Table 9 Regression equation and significance of indicative component content and sensory indexes

I
| <o Q— A T F

N Py EVEppE: T = pr En.
PR IEE TV Y=2.309 X;++0.480 X, —1.224 Xp+0.740 X ses—58.211 0.011  0.138  0.145 0.025
G 1T Y=2.472 X;*+0.193 Xo—1.729 X5+0.712 X s::—28.946 0.021  0.601  0.123 0.061
R IEHE I Y=14.669 X1+ 1.348 Xo—12.354 Xp+6.034 X s0is—182.538 0.067  0.675  0.189 0.067
AR 1 Y=7.619 X;-+2.231 Xo—2.708 X5-+2.709 X s:peis—257.849 0.071 0233  0.550 0.103
WA Y=42.789 Xi-+7.699 X —25.419 Xpr+15.008 X e —942.130  0.029  0.303  0.209 0.047

S B CEBET 4 2 MR IR, BITE
60 ‘Cifi B2 NUEMRYS , $E e R A i R
famE, SEMPKED. BIEEETR L7 o E1EN
FERAEERE, TR R IR T 21 T AR AR
1k, (HfE 60 CF, LYMEAKT 74 2 N, o {EHE
T As 2 ANREE, LMEMARERR, 17E 60 C%
PF IR A, BIEERRTR, o EMEER,
1E 60 C R4l 5 . b EAE 60 CHUETIRT A
A2 ANTRE . T A AR MR AE R A A A AR 1
A o 25 EAEIRAE AT X B FR AR I e 25 R o
TEHE SRR E N, WAL il s, B
WA AR, EANFMIRGEIREE, X5 B AA B
A

2.7.2  IRGEFRTIRE I Z R s o B R
TRbrEom 22 e 0t (5 SPSS 27.0 B AR XHE
0~8 h R4 A2 Fh 8 fUHURE BT B B FE 7 1t i A
F LOPEE IV. ML 1L 1 8 & K E fa b
L\ a'\ b" AT HAR AR EE, SRR 3

J7 ZE T S A BRI AT IR, A RN E T
#15 (LSD %) XM R FE AT HIG A, #F7ti
FEXT B ARFRIIREI o TR Lo 2 B SR B FR bR
T ITEE RS 11 fiz, LSD £ HE s R
£ 12 FioR.

R 11 7 Z 0 fras SRnlmn, fEikgaid e,
WATR L  WRAGIT AR & 4G
gk LS a*s bMERIS N EA B NS E S
(P<<0.05). X FEFZEHMAT LSD H /)5 REE R W
7~ ANFERGGIREX B B . PHEET IV S8 K& o
BRI EHAERESIT Y ZR (P<0.05); K
70 C5 80 CIRZEILFE, WHMZESF 1. 1. 1 &8,
W e a v K LY DA REEE R, (HiX
SeFRFRTE 60 CiREKMF5 700 80 “CAHELI
FHEREEESR (P<0.05); HEMEASRERE
SO NIAAEEREEE S . 45 LiRE R RS
RPN SRR S ER L' o BMEZEA
B, H7E 70 CR 80 C 2 MEEKIMT
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®10 BEREFEEE TEREIETEETERIHNIEREREEFENL 1=2)
Table 10 Contents changes of each indicator component and changes of each sensory index in concentration process at

different temperatures (n = 2)

L p— _ AEIRmgg) AW L o b B

C FHEER  WAREFIV O OARET I PHEEF T O AEER

60 1 3.06 4.17 5.13 44.69 16.88 100.03 584 8631 134 292
2 3.02 4.12 4.96 43.48 16.54 9774 570 8601 128 292
3 3.0l 4.10 4.99 43.63 16.49 9775 567 8588 1.15 275
4 29 3.99 4.87 42.50 16.06 9522 566 8527 131  3.00
5 293 4.01 485 4242 16.02 9510 563 8562 117 3.17
6 297 4.05 4.94 43.03 16.26 9646 570 8567 1.17 334
7 289 3.95 4.86 4226 16.00 9471 564 8552 1.04 292
8 290 3.96 4.87 42.40 16.09 9505 562 8547 090  3.09

70 1 285 3.89 475 41.80 15.72 9320  6.18 8525 1.85 325
2 288 3.93 4.80 42.12 15.84 9403 601 8446 153  3.09
3 285 3.88 4.63 41.20 15.58 92.16 594 8441 145 292
4 285 3.89 473 4147 15.59 9268 594 8430 144 3.08
5 293 3.97 481 42.17 15.88 9439 589 8484 131 325
6 287 3.89 474 41.45 15.54 9262 587 8461 130  3.00
7 288 3.91 477 41.72 15.62 93.12 590 8409 133 3.17
8 282 3.83 4.55 40.37 15.28 90.53 579 8351 1.18  3.00

80 1 287 3.94 4.86 41.94 15.82 9400  6.07 84.09 194 3.09
2 286 3.92 481 42.05 15.79 9381  6.01 8403 158 3.17
3 281 3.85 472 41.28 15.49 9207 594 8434 157 3.08
4 290 3.96 479 42.16 15.90 9425 590 8437 149  3.00
5 277 3.79 4.58 40.32 15.20 90.14 579 8450 139  3.33
6 288 3.92 477 41.92 15.71 9346 593 8439 136 3.17
7 280 3.81 4.63 40.78 15.26 90.86  5.89 8430 137 3.17
8 278 3.78 453 40.14 15.10 89.70 573 8349 1.18 3.17

xR 11 BERGIREDERIMESAE5RERENFESITER
Table 11 Results of variance analysis of indicative component content and sensory indicators in concentration process
BER HROETT IV HIBGETT I HRET I
FAM YE O F WEW CEFEM ¥E O OF BENCFHM ¥EOF BEWCEHFM ¥EFOF  BEN
4R E 0.151 0.075 127.943 0.000 0.290 0.145 136.041 0.000 0.503 0.251 62.157 0.000 28.938 14.469 82.818 0.000
AR IR] 0.041 0.006 9.990 0.000 0.095 0.014 12.717 0.000 0.270 0.039 9.528 0.000 14.211 2.030 11.620 0.000
HFEXEE 0.056 0.004 6.784 0.000 0.080 0.006 5.373 0.000 0.171 0.012 3.027 0.008 9.450 0.675 3.864 0.002
HIBEH W GRE 1 L a
PR BT F REW CFHM ¥ F REBEVECFHIM B OF BENR TN B OF BENR
WIS 5496 2.748 141.730 0.000 169.979 84.990 124.679 0.000 0.621 0.310 78.640 0.000 21.625 10.813 220.779 0.000
AR IR] 1.966 0.281 14.484 0.000 67.212 9.602 14.086 0.000 0.374 0.053 13.525 0.000 4.119 0.588 12.016 0.000
WX EE 1,300 0.093  4.790 0.000 47.480 3.391  4.975 0.000 0.050 0.004 0.901 0.569 2.594 0.185 3.783 0.002
b wEE
SR ¥ F BEW YA ¥ F BEN
YRR 0.886 0.443 57.458 0.000 0.150 0.075 2.150 0.138
IRAERII 1419 0203 26.280 0.000 0.400 0.057 1.643 0.171
WEEEXHE 0.175 0.012 1.620 0.145 0397 0.028 0.816 0.647

ESFS

SES

BSEN
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BEREATIRRER S S EBS5REERN LSD S EERFLLESER

Table 12 Results of multiple post hoc LSD comparisons between the content of indicative components and sensory indixes in

the concentration phase

p— TR R IV T T 1T BHEET I TG 1
Ym 5 |A
 THEE bR FEEZE fRifE SEMEZE bRt SEMEZE R FIEZE Rt
P s, ETE a, WETE s, WETE s, WETE o, ETE
) RE ) RE B #E B RE -1 HwE
60 ‘CX70 C  0.098 0.009 0.000 0.148 0.012 0.000 0211 0.022 0.000 1.531 0.148 0.000  0.665 0.049 0.000
70 ‘CX80 C  0.035 0.000  0.029 0.018  0.013 0.583 0212 0.165  0.097 0.062
80 ‘CX60 C —0.133 0.000 -0.178 0.000 -0.223 0.000 —1.743 0.000 -0.761 0.000
o DR i L a* b* HEE
TR — — - . .
o CPEE W CPWHEE Wil CPIEE ffE CFBIEE Wl CFRYIEE Rl
P o b o o o
HA-D) RE AT RE HA-)) RE HA-)) RE HI-)) #E
60 ‘CX70 C  0.743 0292 0.000 3.683 0.022 0.000 1286 0.078 0.000 -0.252 0.031 0.000 -0.083 0.066 0.220
70 ‘CX80 C  0.103 0.068  0.559 0.164 0244 0.005 —0.063 0.055  —0.053 0.434
80 ‘CX60 C —0.846 0.000 -4.242 0.000 -1.530 0.000 0314 0.000  0.136 0.051
XEHBOEL L. 1. 1. g Bira & Ly bMEN e, 7287 4 h TR 1 & &R BN,

AR R RS .

2.8 FRANEREEZNEERTESETRERS

BENZMERE O

2.8.1 HfRAPER &R SR SRR AT R A Y

AAAE L

R T RE A, FRos PR B R

EARFRARAL ML INZR 13 iR, 7€ 0~10h fi)T-J&

{HTE 4~10 h WAFTEE R A4k, S Fao sy
TEANRD . FEERISE 10 DI T R4 S,
FTREE TR EERAHEX A, (HHTELT
IV, L. I0 TR B T ol B2 PR 3 0 2 2 I
AR EFRbR L' o bETEAFRE TRl f2
W, ARG ZE SRR, BROIECE TR AR v AR TR

*13 BETHREAFRERETETRIEPEERMERINIERZREETEL n=2)

Table 13 Changes of each indicative component content and each sensory index in the drying process at different temperatures

under vacuum drying (n = 2)

I th — &R A mgg) gty L a b* A

T FHREEE  HEETIV O ARETII AEETD  HNET]

60 2 283 3.70 4.52 40.64 15.60 99.58  6.43 81.02 246 2.9

4 285 3.74 4.55 40.73 15.61 99.99 655 80.89 256 3.5

6  2.69 3.52 4.30 38.37 14.66 9412  6.60 8099 265 292

8 263 3.44 4.23 37.48 14.30 9205 658 8128 263  3.17

10 270 3.51 427 38.21 14.58 9370  6.74 80.67 2.68  2.67

70 2 285 3.74 4.58 40.76 15.57 100.00  6.53 80.65 252  3.3I

4 283 3.71 4.50 40.37 15.49 99.14 652 80.87 261  3.05

6 276 3.59 438 39.26 14.99 96.21 6.51 8073 259  2.83

8 263 3.40 4.13 37.11 14.13 90.94  6.65 80.68 267 3.24

10 263 3.38 4.06 36.86 14.12 90.40  6.72 80.68 2.75 298

80 2 280 3.66 4.45 40.36 15.59 9892  6.60 80.86 252 275

4 284 3.70 4.49 40.54 15.56 99.40  6.62 80.74 265  3.00

6 284 3.67 4.45 40.09 15.36 9835  6.66 80.59 2.65  3.25

8 268 3.39 4.09 37.19 14.18 91.06  6.67 80.54 267 2.67

10 270 3.30 3.97 36.17 13.71 88.62  6.75 80.06 285  3.00
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R WA A AR
2.8.2  TIEIFTIREE R R AHE R & R
TebrrZE e dT A SPSS 27.0 BAFXHE 0~

10 h R FE hBERE 2 h B RUBURE N B S 4R s 1

bR L'\ o' b'\ P EEARSHEAT B AL B, R A
MUK R T7 ZE o vt B AL B AT LA, A LSD
ORI EE R AT F A LU, BT R B AR BRI
S FRIRPER Y R E AR BRI T ZZ 0 sl R AR

A B R ST IV, L I 1 & R 14 fizn, LSD Z E LA AR 15 Firon.
® 14 BEFBRIREPERERS S ESHEIRRINEENE

Table 14 Results of variance analysis of indicative component content and sensory indexes during vacuum drying

- R BB T IV 38 T 11 BT 11
FHmM %y F BEW CFHR %y F BEW TR OF BEW PR ¥E 0 OF BEE
WAEZ  0.008 0.004 6.171 0011 0006 0003 2.065 0.161 0.033 0.016 5939 0013 0307 0153 1.108 0356
WARIFEL 0.180 0.045 70.137 0.000 0.554 0.139 93.187 0.000 0.941 0.235 84.848 0.000 69.959 17.490 126.332 0.000
HFEXIEE 0.027 0.003 5245 0.003 0069 0009 5812 0002 0.121 0.015 5458 0.002 7443 0930 6.720 0.001
R TG 1 B A Vo L a
SRR ¥ F REW CFHFM O ¥E O F REWCPHM BEF OF REWCFHRM ¥ OF  REN
WAETE  0.042 0021  0.839 0451 2271  1.136 1231 0320 0.040 0.020 10.246 0.002 0.890 0.445 11.085 0.001
WAEITE]  11.861 2.965 117.774 0.000 417.283 104.321 113.089 0.000 0.165 0.041 21.160 0.000 0.948 0237 5.906 0.005
JLEEXIHE] 1.249 0156 6202 0.001 44.939 5617 6.090 0.001 0.032 0.004 2.048 0.110 0.627 0.078 1954 0.125
- b* i EEAH
SRR B F REW CFHM ¥ F BEN
WAEE  0.027 0013 2.890 0.087 0.115 0.058 2.007 0.169
WARITEL 0.210 0.053 11.347 0.000 0.146  0.036 1268 0.326

XA 0.023 0.003 0616 0752 1010 0.126 4395 0.007

* 15 BETRIREFERERS SE5REERN LSD ZEFRFEBRER

Table 15 Results of multiple post hoc LSD comparisons between content of indicative components and sensory indixes during

vacuum drying

N TR BT IV B3 A 110 B 11 B 1
il FEZE bk B TFMEZE bk e FHEE bRk % TFHIEZE bRk e FHEE Rt B3
B BE HEH RE B #E ) RE B #E H
60 TX70 'C  0.001 0.011 0931 0019 0.017 0288  0.045 0024 0.075 0212 0.166 0222  0.088 0.071 0234
70 TX80 C -0.035 0.008  0.016 0368  0.036 0.147  0.005 0976 —0.021 0.771
80 TX60 'C  0.034 0.009 —0.035 0.061 —0.081 0.004 —0217 0212 —0.067 0.360
N R R A Py L a b EEAE
L CPEE e CPIMEZE bR CPIHEE el CPIEE e CPIEE R 23
L L e o mEMH SEN :
HI-D) RE HI-)) wE Ha-)  RE HI-J)  wE ) wE %
60 TX70 C 0561 0430 0211 -0.010 0.020 0.620  0.142 0.090 0.134 -0.032 0.030 0.310 —0.100 0.076 0.207
70 TX80 C  0.043 0922 —0.072 0.002 0273 0.008 —0.041 0.198  0.149 0.068
80 TX60 C —0.604 0.180  0.082 0.001 —0415 0.000  0.073 0.030  —0.049 0.528

M3 14 5 Z0 g RATAL fE TR T (BRI SR R 108 5 S 5 B VT RS A7 AE
/mr“ MR HEEF S8 K& L. MEEA Silb¥ESR (P<0.05), EEEAEARBESMGT
FMERZ (P<<0.05), M ER BT EF IV. WA R EEER SR K Z T LSD FH)5kt

I I &8 WA & AR MNAGAEE BRERER, FERSE. L' o5 80 CTHMHT

FVEZ S o RIS TR (] Je TR A SR EC H 0l 604 70 CimfZ MAHELEL, BoA REMZER
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(P<<0.05), {HLLE: 60 ‘C5 70 C 2 la))g &2 M
ZE5rs SATOET & &EY bMEAE 60 CH 80 Ci
ML, BWEFEEEER (P<0.05). %
AR R, R R T 2 BRI A B R
e, LR i T AR 0 A R B A I
2. L'\ o'\ bEAEWERm.
3 Wie

B (1) o R A 1 B A B 23 BN PR S s
FEW, mTRBUEEFIGEREN, (EEH
AREI R, RISLTESEE. W40, T, HI575538
TS EHAOC TE, DAR R I S 24 R 2% 1)
T EFRFRE R B B AR 3 08 R, HETH 2R
JaB PR PRI AF AT 5 22 B FH T 24 B S M B 9, E
HR 2 B AT AR BEEA T, GE O DB KR IE R R
SRV R iR TPARIRIA P T2, B2
I TR AR BT 3R 1 A2 S 1A i) 351 Bl 2R T P A B 3ok
P, FBRPE RO E B AT (R A% Dl B 2L B
AR, R PP R T2 A P n AT R SR
Wrigbs, FEEAESITT, Th2G5E R nI B & kiE
TERRBNRE JEYE, 22 ARLET S T2
AR

AR FUE XS S4B, EARRGE T2 kS35
WE T, WHZEEIETRI. KR4GS T AT 2T
B E TR PRI AT BALRAE, W AR E fa b5
5548 7R VR A3 B 1 DG DR 1O A i BEE TR R ) 52
W, S5HREA, TERRBOA T SAROER R ERS & &
SIREES L', o« b 2P B E AN, o8
&R S EEIEFEIEA, L5 b
R S35 2 B BRI DG, SR I SR LR B L 1)
LS SRR SRR REY), SEEN S
TG N A EOET L. 11 & 2R E R A,
TERYE Je TR PR A 5 FE7n P By 10 B s3I A7 e D
OIS, BERETER L' o bEZEEY
M AT LEAR AL, AR R 25 S Fem P o & &
MR E IR R — € R, E sk Al
FABOE SRR AL RS A N, IF B IRGEER
TR AR T A E IR, R E AR TE
el RN, WIAEAE IR S 22 S SO A 1 AR
1, FTRE SRR S B AN I R AA G FEH
FIRT AL B FE S, SHBEOESR A AL S FR R P R Ay
KB WRIE R TR E A RIS AT 108, o
FEE RN T AEIR LT A Rt o H X 2R
IR EFRVAEAE RN, AP SRR A o {E

K, BUEAWAL, fRatEoor & Sk, RN miie

AR IR o S R B bR AR — TE S,

i aME RS, RIS SRRSO & B . AR

H TR SHBUE MK LR K AR LR AL,

A B 2 R R R B S UL PRI K

% EAFAEZERE, IS0 Ja 82 5 o A% ] S A

PAL S R e WP FT . R, & B

FAIFRT AL AT T, RIS AR AR B AR vhoxt

IR TEAR AT SRS I, S AERR R 2GR AT, I

AT ] B0 22 e B B R S
FE T 2 1 1 24 ) DA SR e PR TR R

X HE AR AR i U R A 2, B A

= GREZ. Kors Bl ISy, B, RS, i

FHE GAEFL WPE. pH ). EIFRSE. A

WEFC LR SOEE A SO R, s PR, iRGiAn T

RS AT AL BEERTY, RGH R TR (A

Jli B2 A R 3 W A 2 F R e 7y . B A

FEAE IR, JFHID IR 73X 3 SRR Z 18] 1

BURR, KA 5 RE RIEAT R, —T7

TR, IXLE PRI R RER AT S SR I AE v 24y 7 )

L RE P R R KA, 53— 7 T IR A

FE3E— DR A 251 AT AL BRI 5 H8 - P o A

RAWETE IR T oRvE, R A T 245

HRFEN AR
RlBAR FTANEHYERARALEA TR

SE MR
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