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[ Abstract] Objective: To compare the effects of different drying methods on the chemical constituents
of Trichosanthis Fructus. Method: Trichosanthis Fructus was dried by means of air drying, sun drying, hot air
drying (40, 60, 80 °C) and variable temperature drying (50-80, 80-50 °C ). The contents of nucleosides and
flavonoids in Trichosanthis Fructus peels and seeds treated by different methods were compared by high
performance liquid chromatography (HPLC) , mobile phase was acetonitrile-0.2% acetic acid aqueous solution
(3:7) (A) -acetonitrile (B) for gradient elution (0-15 min, 97-95%B; 15-30 min, 95%-90%B; 30-35 min,
90%-87%B; 35-40 min, 87%-86.5%B; 40-48 min, 86.5%-97%B; 48-50 min, 97%B) , the detection
wavelength was 260 nm, and the flow rate was 0.4 mL-min"'. Gas chromatography-ion mobility spectrometry

(GC-IMS) was used to compare the changes of volatile components in the samples treated by different
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treatments. The volatile components were incubated on a SE-54 capillary column (0.32 mmx30 m, 0.25 pm) at
80 °C and 500 r-min" for 15 min, the injection temperature was 85 °C, the injection volume was 400 pL, the
analysis time was 35 min, carrier gas was high purity nitrogen, the flow rate of carrier gas was 2.0 mL-min™,
the flow rate of drift gas was 150 mL-min', and the temperature of IMS detector was 45 °C. Result: The
contents of uridine, adenosine and adenine were higher after hot air drying at >50 °C. Low temperature drying
was conducive to maintaining the stability of cytidine, cytosine, rutin, luteolin and 2’-deoxyadenosine. GC-IMS
technology could realize the analysis and identification of Trichosanthis Fructus samples after different
treatments. There were more volatile components after hot air drying at 80 °C and variable temperature drying.
Conclusion: Hot air drying at 40 °C and 60 °C can retain nucleosides and flavonoids, and the volatile

components are similar to those in traditional drying methods, which has the advantages of high efficient,

controllable and suitable for industrial production.
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F1 FAATFRAXMMERFZELR S SENZIM(3+s,n=3)

Table 1 Effects of different drying methods on nucleosides in Trichosanthis Fructus peels (x+s,n=3) mg-g"
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Table 2 Effect of different drying methods on nucleosides in Trichosanthis Fructus seeds (x+s,n=3) mg-g
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Table 3 Effect of different drying methods on flavonoids in Trichosanthis Fructus peels and seeds (x+s,n=3) mg-g
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Fig. 2 GC-IMS of Trichosanthis Fructus peels dried by different methods
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— AT HR BT R R TS B R AT AN TR M T SR I A A R o AT
M2 R & N NN 24 GC-IMS 153 BB AT (Y 43 B3 K, A [] b 24 21 2 (1] 4%
Fe o KRR, T3 A, TR R R SR AL R YY) A 2 RORT i A R 25 0], B A
ZUBE RN AR A S N AR5 R R AL S TR T F S [ B R A 38 65 R o T P 208 5 HE DX B0RT 1L
A RN By U B A BA 5507 A L, O 5 TR 1 %
2.6.4 AFEFHRTTAORZEAFRE M GC-IMS 814 PERT R A& 0w, 5 N AL

[ u
0.IM 2.0M

600

500

LR e)/s

i} El il It ] !
10125 1510 125 1510 125 1510 125 1510 125 1510 125 1510 1.25 15

B (5 —hAb R

B4 FRETHETXMENRH GC-IMS
Fig. 4 GC-IMS of Trichosanthis Fructus seeds dried by different methods
2.6.5 JRNEK 1 GC-IMS H8 8 &% Hr WKl 5 JRUT 88 i A 2 0 288 i o R A T IS R B 288 1l 2
2187 HE T 7R, 60 CCHXL T4 , 80 °C#LJXL3F‘I;"HW‘“ T ey B TR, TR A [R) 5 2K ) A 9 A
i 1 0 B AT S [ R A XU DS, Il T AR A PR BE 2 HE IR b B 5 R A LI B
TR IR KUK X B L?ILR,%%H;ZH:@?,IL@%%E% W 5y 3 1 5 ORI JEE A 2

- 142 -



5507 B 23 W) REZEAFFFERE Vol. 27,No. 23
2021412 H Chinese Journal of Experimental Traditional Medical Formulae Dec. ,2021
DO*008 =g 80 °CH XTI
GSe0a-" 50~80 °CAZ i T-#
TR 80~50 °CAS I F-#ff
0600 =9 60 °CHXT 1
B0k oOy 8 40 °CH T
Y6100+ DeVDo e 9pBEtUSE
pPaolDeeg ) L AN T
1234567 891011121314151617 181920 2122 2324 2526 272829 30 3132 3334 3536 3738 39 40 414243 44 4546

o [« I . B 80 °CH R\ #
o A RA LR [ 50-80 CRETF R
o Rl-F - L180~50 cCAE TR
o bl & b 60 cCHR T4

-
00000V 0
O « ¢ J.

47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 7273 7475 76 77 78 79 80 81 82 83 84
A AET TG A R R (1. 2-2 3L B 2. INIROBE ;3. LR ;4. ZEWPEE ;5. RIS ; 6~13. RIHLHIMLEY ) ;B. 60 CCHUX T
i, 80 °C HXL T M AAE IR 4R e B R M 4 (14, WD L TR 5 15, 1-90 0 -3-B8 5 16, LM 517, 1-C B 5 18, 3- 10 56 T 5L 2 FR s 5 19. T/,
20. 1-F0f-3-15; 21, NER ;47.2,5- W EME R 48, WL Z AR ; 49, W HTEE; 50, N6 B2 IR ;22~33,51~54. RIRBILEY ) ;C. FiRmi+
AV R T IS 0 G 3R & M Ay (34, Uk Tk 35, IR -3- O 36, A8 R 37~46. R PUNML G ) ;D AR T TIRE AR
PERLAN (56. T 70, 72, WL T HE PR ; 73, 1215 76. a-TE M OIS AR BIL S 9)

5 TRFBRAXRENEFERMEN DB GC-IMS 54035

Fig. 5 GC-IMS fingerprint of volatile components in Trichosanthis Fructus seeds dried by different methods

2.6.6 I TRy R 4R R A PCA ]
LAV 8 %] 45 S0 B S B0 i 17 PCA 3, &G )5
TE T 24 F W5 AT 2 0, WL 6. 45 Sk AT
T4 20T JRZE 2 PCA AL FRLAYEE 1 £ 5 (PCL) I
552 E BT (PC2) Bt BTk 68% , U BT XL T M4 15
e e T M I 0 N3 R v 12 R P 43 A 2 R W e 1Y
Z 5,80 CCHNR T 5 2 F AR IR T4 07 A 28 5 X
WRAH T 5 AS ) T4 07 =R ZEFF RE i PCA 2L FE () PCI
I PC2 BT BTk R 72% , 4K 1 5 1% 58 T i b
fin 8 X 43 B AT, 80 CCH R T4 55 2 R AR i 45 7 =X
A 38 T A ABLBE B v, R R BT R I G T Ak 2 AH AL
B o BRI SR GC-IM'S H7 AR AT %5 i it 52 90 A [+
Tk AR 8 S I A 1 43 A AR
3 itig

H o, 25 MR 5 TAEFE G Z 0 5, 7
T AR v AZ IR R R B B 5 R Ak M T AR
T PR A B A ROt R o s R AR A LA
K il B RNE T A — 2 B 43 1 I fig 8 AR T
7R RE PR B8 A RO 43 14 [ R O 6 i A 1 AT T
JR R AR i DR IR) B, AR S0 45 G HPLC A GC-IMS
AR BT AFREHRK TS5 E%E TR
JNEE A 1 22 S, 5 A R R 2 40 B L s
WE T 2~ B S, B2 A0 T R R R 1 R
FoE M ¥ A 2% 3 B v R A B A% T S R4 PR AT
AT MR I RS RS R A, R R 40 °C
60 °CHR AT 4 B 114 B T 28 FRIAZ 1 288 A 43 ol S e
%, GC-IMS $ A 0] 55 4 b 52 BRAL 58 T M K AR ) I

] @ 40 CHAT R
A
o8l * 60 CHATHe
40001 80 CCRMT#R
# 50~80 °CAR U T
20004 > + 80~50 Tﬂiﬁ:l:ﬁ%
9 ol AT
E 0 * ® & HRIT
N
|©)
A< -2 000 *
.
-4 000+
-6 000
-6 000 -4 000 -2000 0 2000 4000 6000
PC1(41%)
60001 B
4000+
o .
& 20001 / \
m b &
5 0 - A
g .
-2 000+
.
-4 000
-6 0001
-6 000 -4 000 -2000 0 2000 4000 6000
PC1(49%)
6 AETFHRAXTMERELERSHIPCARKS
Fig. 6 PCA scores of volatile components in Trichosanthis

Fructus dried by different methods

JEE PR T S5 IR R 1 43 A AR, AT 4
Aib B R A R L T

LA RO TR A R T I TR U R
8 P #5, 40 °C I 60 °CH R T 4 il 45 4f b {4 B A%
SN B2 A3, 5 A% G R R T R A L
LRI RO P AR a1 s 0 = S T T [ O
TR Tl A A 7 A R Y ST RS A 2 M 1Y

- 143 -



527 B 23 W) HEXBAFZRS Vol. 27,No. 23
2021412 H Chinese Journal of Experimental Traditional Medical Formulae Dec. ,2021

I FE A — B A BRI IAKCT X T2
A ) 0 5 T 26 A7 20 73 A B R B e > PR A
T AR 7 rp AT AR A AN R A4 AR 7 A R R A T
M 25 TN T B0l LA 25 4 o AR WE S AE A
—E Y Ry BRAE , 20 Bt B9 A 25 B o3 b S N 6 4x T
XTI EE 1 8 SR R % TR e R b
o S R AR RS B, AT RE 5 BORE A
Yoy ez DR, 0 el ST B A D) 248 bR
e AR S — B WS E AT R

[FEEHR] AXREEATH G R

(&% 30k]

(1] HERHGHEG. PREARILAMEZ M. M)
Jeat o [ BE 25 BH A, 2020 116-118.

[2] TIAN Y, ZHAO Y, HUANG J, et al. Effects of
different drying methods on the product quality and
volatile compounds of whole shiitake mushrooms[J].
Food Chem,2016,197:714-722.

(3] SBPcHs, JARGEE, 5k, 45 . I Y 24 3 (o % o T
MY HZUELT]. A B 2527 ), 2006,24(10) :
1824-1826.

(4] sppcHg, JWREE . 2R T ks [T]. 8
AP 25T 5 928 ,2009,23(1) : 16-19.

(5] sk X8, 8K, 4. BT 20Ul iR #
JZ 2508 7t AR TR T sk ks (1] b2
2020,51(4):950-964.

[6] Mesr, mzss, THR, A . SR HXUT 0 B X 25 A
JRA it BT 5 A SO AT M s e L], B R e,
2018,39(2):372-379.

[7] SHIXF,CHUJZ,ZHANG Y F, et al. Nutritional and
active ingredients of medicinal chrysanthemum flower
heads affected by different drying methods [J]. Ind
Crop Prod,2017,104:45-51.

(81 ZFh, XUsk, sk s 57 45 ORIl ™ AN ) it R 3 i b
Z RGP R A 5 BN P52 (0], R
B2 R 4, 2020,36(5) :607-614.

[9] R&i, IRk MEME B MR IERELT]. e
AR E 2524 ), 2020,38(7) : 198-203.

[10] R, S8 PRAME . JINZE Ak 25 Ji 43 R 24 SR FH A 5% 20
Ko BT i AR AR W SO A3 B (7] P RLZG ,2019,50(19)
4808-4820.

(11 T H0F X0 skKIE . T ad R rh A H 2R B i i 3
AAHTLT). B E S E25,2017,28(11):2651-2655.

- 144 -

[12]

[13]

[14]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

i, AR X B, 55 AN [T 2% 1 X A B A W
a2 g (D] VLR R Ol B 4%, 2021, 49 (4) ¢
146-151.
b1 E S B IR A N B e WO B R /A R
S M AR B o o M [T &l B 2, 2016, 37(10)
116-121.
ik fghg, A £ B E % . UAE-ZIC-HILIC-DAD
(73 IR 00 A [ 7 T A o 2 i o3 [0 ). v
2kt ,2021,44(3):136-140.
AW IR, AR5 A AN TR ITIE RIS
R TR IELT]. AR ,2020,33(3):62-67.
A A, B B, e R VL A L T 2R 7 s n i P A%
52 5 AT B BOR I ER TN [1]. T @A
#§,2013,15(12):1026-1035.
GE S, CHEN Y Y, DING S H, et al. Changes in
volatile flavor compounds of peppers during hot air
drying  process based on headspace - gas
chromatography -ion mobility spectrometry (HS-GC -
IMS)[J].J Sci Food Agric,2020,100(7):3087-3098.
LI B Y, YANG J, YIN K D, et al. An analysis of
flavour compounds of bananas under different drying
methods on the basis of GC-MS computer technology
[J]. Appl Mech Mater,2014,644-650:5336-5340.
XN A R, A5 AN R TR 7 X R BRI Y
Wy A S PR B H R R [T ] v S
TR 2475 ,2019,25(3) : 34-38.
Tl T F Y R T OR AE ORIR TN s R KRR
Mg (1] P E R 2R, 2016,41(14)
2587-2590.
IR0 AW RETE A ORI TR B v R
Ty v 3 S B R R R [T, R BRI R,
2020,48(4):175-177,186.
IS UV I NG R WOl i e
AR B2 (1], Bl 2412, 2021,30(3) : 158-166.
WM SE NN T, XUR L 55 AN [R) T Oy ik xS T 25 T
PR DU AN A OB [ ]. b b 2
Zi5,2021,46(2):366-373.
R ISR ERS 5y AN S N TR N - WO PN & 2]
b & RS [T] 1 AR B4, 2019, 32(1) ¢
14-20.
TR, RAR IR SF L PSR SR T 4 PR T 52 ) B
OIS IR R PO S = 8 AR AN NS E N il o/
2021,27(3):149-155.

[REHRE XEX]



