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Evaluation of the quality of Panax ginseng at different drying methods based
on the coefficient of variation method
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ABSTRACT: Objective To explore the influence of different drying methods on active ingredients and sensory
quality of Panax ginseng. Methods The washed Panax ginseng slices (thickness 3 mm) were dried by vacuum
freeze-drying, natural sun-drying, hot air drying at 30°C, hot air drying at 55°C and natural shade drying. The color,
rewater ratio, volume shrinkage, total saponin content, total flavonoids content, total sugar content, extract content
and free radical scavenging rate of 1,1diphenyl-2-picrylhydrazine (DPPH) were measured; scanning electron
microscopy (SEM) technology was applied to analyze its internal structure. Results The coefficient of variation
method weighted comprehensive score showed that the quality of freeze-dried Panax ginseng was the best

(comprehensive score was 1.3247), while the quality of dried Panax ginseng was the worst (comprehensive score was
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-0.7130). The scanning electron microscope chart showed that the internal cell structure of freeze-dried Panax

ginseng was more complete and other drying methods had varying degrees of collapse and cell damage. After

comprehensive comparison, considering the appearance, pharmacological ingredient content, and processing,

freeze-drying Panax ginseng had a crispy texture, good appearance, and a high content of active ingredients, If

considering cost issues and the large processing volume of medicinal materials, it was necessary to shorten the drying

and processing time, and hot air drying at 55°C could be used, both shade drying and sun drying had longer drying

times and lower quality than freeze-drying and hot air drying. Conclusion This study provides a theoretical basis

for the processing and quality evaluation of Panax ginseng slices.

KEY WORDS: Panax ginseng; dry; variation coefficient method; quality

0 35

NS R HINBHEY NS (Panax ginseng C. A. Mey.)iT
PR ZEN (R A B2 ) i s A SR L 08, CH,
FANTLNE, M, EBL, 1R, RV, BTH, TR0
B, AMRERSES, Wt H T AS M2 AMEANE.
2003 4 T A B R R (24 TR H SR E R 3
A2y H ] TR R R RME A N2, ASHEN
R FEIE kg, AltE—F kY, HEZZH,
AU I ABCESE . — KR A EORME S A S LS I 3
K, S TARH, AUE NS bl AT R4 KU A
{H, RET SN E T TR, ASHb2Esr £
ERANSRIT . 20, w2, HAM. MEnRSE, N
PR RS HAT P b D H s e Th e
FroAEm ! HrEsre T FuR e

PERASATRE, 7GR AR 70%, &
WA AS T B E AR 85%Lh 1P, #f 58K &
TE 80%LA AR Z) R B FIAR BT, Wk PRIE A 0 Ty X0t
HE, TR XA LN h2iteae . S0, B E
PEFE R, A AR A RN A S G4 2k i
T BT REE TSR, B B BRI R AT, H
SR VR T IRER B2 N B A SR TR, 5 RE0E
MR AR R T AR, S T FE AR s A & B
Jee— i e] L RS R 0 T SR A 2 g A S R B
:-AHP 2545 B BERR K ML T2, ASCAT U GT ik
Gt E W PR 22, [ s e UICHE 1 A Tk S 25 ek,
HABSRIBIR ), RHIG RN AL T 5%,

BT LUNS RO RERT S, 3R HEE R %R T
SR 30°CHET . 55°CHET . AZRBIT . ASRIET 5 Fp T4
F, WA R R TG AS W E R SR
42 /K [t (rehydration ratio, RR) . IRFIURLAE R . — 2K 17 Rk
(1,1-diphenyl-2-picrylhydrazyl, DPPH) F Hi L35 bR 5 N 7E
W VERL I FEA PPN 20, JFRFC LN TR A 284k, AT %
ERMAS TR, NS U R
PEUEIR IR

il

1 MRERZE

1.1 IR

fif \S25p (IS XRS20210625, HARE @ik, A
Z: A Re MRS TION11A130576) . D+-Jo/K A2 0
(#it*5 S1089169833), T XJ HR i (Hit %5 MO9HB177693)(4li
FE=98%, IR LR AR, CHE (i, 3
[ Thermo Fisher Scientific /A ]); Zh4r/K (BUH LA 14 45 4]
AR HEEGHTAE, dbsie T,
1.2 KIGUER

Epsilon 2-4 LSCplus VR THL(f#E Martin Christ
Gefriertrocknungsanlagen GmbH 2 ] ); DHG-9070A # X1
SRR (RS AR AT PR W), XL-30 37 K S FREE 44 i
BBIEEE FEL 2AH]); TU-1901 £4ha] L4366 i
HUE AT AR AT IR DT 2 w]); HH-S2 RUECR 1H i /K7 e
(AR A ES R A A PR H]); Infinte M200 Pro % £ Thgg
HEbRAL(TECAN 45 5 A BRZA RD); 3NH 5 il 57 HL IR €8, 25 A%
(GEYNTE = B R A BR A D)

1.3 XWHE
131 ARAEMILTEHA

Bt N2, EBRZAR, vhd, MY 3 mm A9 4,
PR R EEA T T4, A5 .

132 FEIFRESHOESBH TR

Wt NS R, FEITIEEN, B TESBHRTERAEN,
FiZ—-30°C, 2 h; FTHE-10°C, 8 h BUKFRE, iC AT

(2) 30°C. 55°CHUR T4

B TR T AR, 8 TRAR I 30°C, 20 h
TERIEA TR FRE; HiE TRAEE R 55°C, 10 h
SERLEEA T, BUBFRE, 43510 30°CHET | 55°CHET .

(3) H AR T

W B T2, S h#lsh—ik, 54 h e AT
e, FRE, iC T

(4 HRBAT

[R5 1 XA B4, R 5 h Bish—ik, 70 h 5 i3
ATFHE, FRE, LT,



248 B il 2 A iR A I A 4

F 145

133 RREFRF XALIEIFR

(1)iz & il

IKAFME SR (P EZ ) 2020 JR PGS ) oy ik
BREYEESE (PEZI) 2020 FREE RIS 2201
TR R et

) BRI 2

S ICHR[13], R 3NH & 5 R 22 {U(D65
T ERES O REE, LAEEAS R R frabii, B4
FESHER 3K, BORIME, WA L7, o b B a2
AE, AE TR LA (1):

NE= Ly — ) + (@) - + by -6 (1)
Rob, L) GERBOIIEGE L, TR IR o) 680
LTI o, F R OLIE: b R b, R
B AE, (52510,
GYSK H Bl
S CHR14], FRECR I T s R IO A S H, 43
WA 25°CHERK T, (745 1 h, FEFE 10 min o FRER,
KUK, PR RR FHE AR Q):

_M
RRfAL) )
A, RR—E K (%); M—E KGNS R iR (g); Me—A

Z R IRIR T (g).

(DIFRF s R A

S 3CHR[15], M AS YR TG BR KR,
HRHABI AR, aXE)FR:
" -")

4
L, SRR (%); Vi— T T A S B (mm®); Vo—T
H 5 N2 R R (mm?).,

(S)Afl g g

KRB FBORACE A S F SRR TR R, B H
TR, HORRSECH 100 £51017,

(6)50 B TF & H Il

OFR I i 700 5

T FREUN S B AT Re %F MR Hhm &, o A mse il
1 mg/mL PR, BRASHRIE 5L

QFRHE R 1 21

2 IR SOk vk VR e B v SR A T B R Y
i, DUROGEE A ARFR(Y), BTEEAREARPR(Y, me)Zshilbni
A4k, 151075 Y=4.1006X+0.027 (2=0.9991), £&k:7E H
7 0.0234~0.1755 mg.

OB b T I 11 i 7

225 R8Tl A ALl S VA R, I S TR e A
mE R, AR AR SRS SR LT R

5= 3)

>

R, TH).

(7) R S 5 00

OFRERL I 7

RERERRIBOU™ T hRuEab & i, P A AL 1 mg/mL (97
W, BIASARIER IR

(bR 2R Fry 225 11
225 SCHR 19 1R A R BR  SAU A S0 5 8 o 1 5 A

VA SERE AR Yy, BTit AR AR bR (X, me)ZshilbnifEh
28 A5 EIEH AR ¥1=1.5027X,-0.0366 (72=0.9996), Z&E:TLH
1 0.0940~0.4700 mg.,

Ot A B

S K208, BASKARGE 3 i), A
60%Z 1%, FHEEL(1:10, m:V), JOFAEFE 30 min, . i
U, BOBR RS o KRS RO A RN R, TR N
R

(8) Wl F E I

(DX} Hé i i il %

BTG/ A R B AE B, KPR, I ZE IR K AR
1 mg/mL MW, 5.

QbR £k 12l

K P K A% T v I 8 BB & i, DAUROG EE 9\ Ak b
Yo, B NREARHR Xy, mg)2e il br el R . 15 )5 7 R
Y,=0.8929X,-0.1277 (r*=0.9992), £k 14 5 Bl iy 0.2012~
1.2074 mg.

GBI B ] &

Z BSCHR[2 110 28 pE S, ISR SO B A
EIHAR, AR T EE S &=

(9) DPPH H HHJL35 BR 256

S35 CHK[22-231 05 1k, A3 BOR R TJ7 ik A
2 HOBAFIRBGEIMA 100 pL 0.2 mmol/L DPPH-Z.BHA,
FRHOER N 30 min, PA4EAEE C (vitamin C, VOIERXF
BE, £ 517 nm ABEWRSERE , THE LAE(4):

DPPH [ 305 B3/ %=[1—(4—A4,)/40]x100%  (4)
K, A AS B BTFRBORTOCE; 4-BE A
DPPH ¥ RWOGEEAE; do- CEAE A S BB RBOR O
A

(10)ZiE 1oy

27 SCHR[24-26] 0 AR 5 ZEOE XA R T8 7 XA

Z R SRR TER BT, B e S fe bR S I s 1 T
FRUEAbAL B, TR HR R T RECR A AR(S):
i:%ii (5)
K, v, 5B i RS REG o, 5 | TERPRIIPRIEZE;
xi, 8% i AR BRI

TSR E R A AZ(6):



%510 3]

d RSB, A FETR S R BRI A T NSl B 22 249

Wi ®)

B, Wi, B R PRI AL
i3 Z-score ARMEALIEAT A IAEAR AT 14 )54k X dh >R
FIpREAL AR, RN A (7):

Xij - X

Zi= . (N

9
A, Zy, ML AR AE RAE; Xy, SRR
A o, 565§ THBPRIbRHEZS; X P31,

BPEMFEAR T, THRES], AE, (RBURE S (E N
AT, AR RS BRI I 75, T4 IR
W, SBFAEIERIARE TR RAS R NEETTE5.

1.4 HiELLE
R Microsoft Excel 2016 4347 & #l K oim b 24,

GraphPad Prism 8.0 # U1 T1E R, SPSS 21.0 3#E47 ¢ 465601
FEST -

2 GER5HH

21 AREFEHF XA SHERINAEFHZNT
RPN T bl E SRR Z —, A TR
RHMAS R @R, QEET L MRERAWSE, a. b
PR IEERY, o MR E TR, b MR GRS, AE AR
BT ol 5 B ) (058 25 SR
HIZE 1, & 1L ATRL, SEEASHLL, R TAZSHI L, a,

b Jol FH 2 5(P>0.05); HAL TR XASI L, a, b1y
H 2 E R (P<0.05); ARITHITASM AE G B2
5o BRAGTMASHRERBEMMAYE TEHASHEA 6
R, WmiRE 6, S8R, HRIREH5, i
WAL, G, W RHE, SN AL, 30°CHI S5°CHE
THEMASBRIR S G, SES2RK, AU ERER
o, R T, PUURSERS, METI, BOMERYRE. BT RN
TTHEMANS, a6, S22 K, MU E,
YIRS, R G TR, HER

22 ARIFEAANASHEKE, FFRBGERD
A

IRF T SR RR A it T ) ol B o T 1) E B
Pro P2 BT RR fREVNER R R F>I>30°CHE
= BHTF>55°CHET o i RS 5 A SRR A Ak, i HL
SREREIEAE, HEsgmIERE B, |3 ATAL R
HHALTE I XA SRR R A B &2, /MBI
HEF A R <Bfi <P F<55°CHEF<30°CHET o

RTINS HE S K 250K R TR, 5 T8 i LR
SER, WG RN, SRR . SSCCHUR TR 4w, NS
YR U E A, AR R ERR, BR8N,
SRR 2, 30°CHANKU TR IR B AR, B il N4 20l
R, KM ZE, TGS, KSR, 6k
T RE S AL, Ui R /N HLA K A BT )
SRR, KA LN, THRERE, Rk, K
PERERL S

x1 FREFEARAIAS R EFHHE
Table 1 Effects of different drying methods on the color of Panax ginseng slices

ARV E L b AE
T 79.7240.4562" 2.36+0.2689° 12.25+0.1939° 2.009

30°CHET 75.9120.1415¢ 3.99+0.1127* 16.96+0.0611° 4.385

55°CHET 70.93+0.1721" 4.090.1400° 17.93+0.0611° 8.587
ISR 76.75+0.1457° 3.07+0.1054° 14.84+0.0721° 2.047
iR 75.20£0.1415° 3.12£0.1127° 14.924+0.0513° 3.297
i it 78.09+0.0557" 2.43£0.4099° 13.49+0.4606°
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Fig.1 Appearances of Panax ginseng slices under different drying methods
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Fig.4 SEM images of Panax ginseng slices prepared by different drying methods
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*2 TRETHRAZINASHRPRER. BEMN. 24, 2HYWEE. DPPH BREBRE
Table 2 Content of total ginsenosides, total flavonoids, total sugars, extracts content, DPPH free radical scavening rate of
Panax ginseng slices by different drying methods

T4 = BB/ % SRR /% SR/ % BRI % DPPH H H B TE B %/%

BT 10.03+0.0283™ 0.0809+0.0009° 49.28+1.2289* 53.77+0.5039" 86.59+0.2359"

P T 9.90+0.0707™ 0.0722+0.0041° 46.07+1.4767° 54.48+0.5093" 62.73+0.3985¢
30°CHET 9.97+0.0141" 0.0717+0.0004° 48.41+1.3877° 53.85+1.4999° 63.99+0.4619°
55°CHET 9.65+0.2969° 0.0670+0.0008° 46.57+1.6344° 53.97+0.5023° 44.01+0.1301"

B+ 10.36+0.0566* 0.0862+0.0015° 49.10+0.4419* 54.18+0.0411* 49.77+0.0866°

WKl s PR, DPPH H k3 BR At R FIN R R
T>30°CHET > F>FH F>55°CHET . BF 5T R IRIR B B
(] J8f e ot A R T B A AR A G 9 1 SR A 0 Tl 25 S
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Fig.5 DPPH free radical scavenging rates of Panax ginseng slices
by different drying methods (n=3)
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Fb H R BRIl TR >AE>DPPH [ th 33 B %>
B 4 K> B W >RR> R > BB > . TRt
] AE 2 NMEPRIREERR, T 2 AR T 07X
IARTFA R ZES .

TR ARR T AXANS R MEGES TS %R 4.
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Table 3 Weights of various indicators Panax ginseng slices
under different drying methods

PN FEER FHERER 2 AERRE NE
T[] 32.8000+23.3600 0.7122  0.4080
RR 3.1860+0.1712 0.0537  0.0308
el 67.8660+12.2744 0.1809  0.1036
SR 9.9820+0.1704 0.0171 0.0098
FSSyi 0.0756+0.0064 0.0841  0.0482
psy i 39.7240+1.1008 0.0277  0.0159

=i 54.0480+0.2216 0.0041  0.0023
AE 4.0650+1.9366 0.4764 02729
DPPH HHETEIRE  61.4180£11.6224 0.1892  0.1084

=4

FAEFEFA T ASmEITFN BRI EL R

Table 4 Standardized values of quality evaluation indexes of
Panax ginseng slices under different drying methods

WMiERE KT i+ 30°CHET s5°CHET BT
THEEFE] 0.3982  0.0673  0.2590  0.0047  0.0444
RR —0.3703  0.0097 -0.0790 —0.0014 —0.0310
B4R 02236 —0.0011 —0.0794  0.0099  —0.0668
SWUENE 0.3982 —0.0694 —0.0861 —0.0231  0.0761
S —0.6498  —0.0065 —0.0146  0.0099  —0.0227
Js¥iid 03982 0.0673 02590  0.0047  0.0444
By —0.3703  0.0097 -0.0790 -0.0014 —0.0310
AE 0.2236 -0.0011 —0.0794  0.0099 —0.0668
DPPH [ &
. 0.3982 -0.0694 —0.0861 -0.0231  0.0761
A4 13247 -0.5088  —0.5301  0.4273  —0.7130
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