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Evaluation on the Effects of Different Drying Methods on the Quality of North Qinglongyi Based on Multi-
ple Index

HONG Xiaoqin, ZHANG Haiyan, HUO Jinhai, WANG Weiming (Heilongjiang Academy of Traditional Chinese
Medicine, Harbin 150036, China)

ABSTRACT OBIECTIVE: To study the effects of different drying methods on the quality of North Qinglongyi, thus optimize
the best drying way of North Qinglongyi. METHODS: North Qinglongyi was processed using five kinds of drying methods includ-
ing drying in the shade, drying in the sun, oven drying, microwave drying, freeze drying and oven drying under different tempera-
ture (40, 50, 60 °C). The indicators were investigated, such as drying time, recovery rate of water, water content, alcohol ex-
tract, content of active ingredients walnut quinone and juglone, in vitro anti-tumor activity of methanol extract to human gastric ade-
nocarcinoma BGC823 cells and human lung cancer Ab549 cells. The effects of different drying methods on the quality of North
Qinglongyi were analyzed comparatively. RESULTS: Among 5 kinds of drying method, microwave drying time was the shortest,
and the time of drying in the shade was the longest; water content of sample with freeze drying was the highest, and that with mi-
crowave drying was the lowest; the content of alcohol extract has little difference; the content of walnut quinone of sample with
freeze drying was the highest, and that with microwave drying was the lowest; the content of juglone of sample dried at 40 °C was
the highest, and that of freeze drying was the lowest; anti-tumor experiment in vitro showed that inhibition rate of sample with dif-
ferent drying methods on the growth of 2 kinds of cells was in descending order of freeze drying>40 °C drying>>drying in the
shade, and the inhibition rate decreased with the increase of drying temperature. CONCLUSIONS: Different drying methods have
obvious influence on the quality of North Qinglongyi. 40 °C drying method is the best for North Qinglongyi drying from the com-
prehensive analysis including cost, the contents of effective composition, anti-tumor activity and practice.
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WBZ-10 B GEAL BRAS S 2028 THRL (5 BH A 2y Sl Tk AT
PRS2 ) s DHG-9070A 1Y B $Aufe I 3% XU T 4248 . DZF-6053
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4% ( H 4% Shimadzu A 6] ) o
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el
1.3 4HAf

N E R BGCS23 4 . A Mg A549 4 a5 B H [ R}
2B LA A RET B
2 HEELER
2.1 MIAx

T[] i SR Ak ) 5 6 R G, 0 AR B L 351 0 R T
By, B B 200 g, BRI B P OT B i, &
YR RREf
211 TN EE BEPMLPRERE S # LUF 5R T4 ey
SIREAT M T AR (DB & FE N ntE R AT
()T . B T2 AMAE T 20636 h, [ ARBIGZE T, (3) ik T
P (AT BT TR b, 38 R, 158 B2S TN 0.06
MPa B30 500 W, [l BB T4 . ()R PR T (H%s )
BT T, e e 5, 35E B BE I 8 —80 °C K
25 [ R 20 Pa, THRIRE 60 °C L2524 0.09 MPa, (5) 4t
(40,5060 °C) : 43 FVEHHE S TR B BT 3 6 H B XU TR A6 1Y
BB 40,50 .60 C, ERMES . BRI TN, AT
Dy 2 Wil sl 1, WS T R R i A G e T i
FEFERR TR, HLAE LR 2 IE M) i 25/ 1 g Rk T,
T TR AT (E]
2.1.2 IR gE R
#1.

x1 AREFAETFREFERIENERER (n=3)

Tab 1 Evaluation index of samples after treated with differ-

ANTR] 7 1 A8 I R i B T i B 5 2R L

ent drying methods(n=3)

T TN,  EKR, Ak, @i{%ﬁ% BN, Bk,
h %o % wu, % mg/g mg/g
liR§ 108.0 46.18 9.83 33.69 0.682 191
iR 325 45.55 943 37.82 0.596 135
TR 5.5 51.01 741 39.03 0.037 0.35
BT 235 4040 1102 38.18 3873 0.06
40CHT 27.0 35.58 9.55 37.08 0.836 231
50CHET 215 39.88 8.72 35.94 0.554 1.79
60CHET 16.0 4487 787 3451 0433 1.60

2% 1A, AN [R5 2% B 5 10 e [ BH SR R ),
TR ) B, BT T TR I ) e, T 25 1 T AR st 1)
AT I O T v T A
2.2 EKEAME
221 WIGHY FRBORE TR AL s B2 5 g,
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JiInA 500 ml &4 7K , 60 CAHIELZK S 30 min, £EFE 5 min U 1
UK, PB4 T4 b B R EFEATO K, e s, TR KR
I 30 min i SEAH B . #A K [r= (m.—m) /315
AR, P o o R THRR (2) , me N R KGR (g)
5 KEfE] (min) .

2.2.2 RIGGER  EACKIEL R NFE .

2% 1 AT, 48 5 K S N T R R s T4 >
BT > >60 CHET > T4 >50 CHET >40 CHt
T T R KR IR AR SN S bR A AR s A o o o o
o B LR AR, 50 T 5 B KPR T ORI T AL B R 2
Hh G TRAA ,

2.3 BIKENE

2.3.1 I B 2015 AR E 2500 (—3) B s IXH
IR E e T I TR KR (%)

2.3.2 REGLER SKEMESRINE L,

P8 L], 42 S K R N TR R e VR T >
FHF>40 CHLF > i+ >50 CHEF >60 CHEF > ik +
B BRI THRAN , oAt LR T4 05 1k B AR b e AR 2 7k it
BINF 10% , L E AR A 7] L2
24 BWBERHMEENE
2.4.1 RETTE B 2015 4E M FEZG ) (—R) B X A
TR B EH R AN LA PR T AR R SR (%) o
2.4.2 LR EREYTENESRILEL

F e Ll SR ik T s & s KR A A
WM. B2 1 R A B S SO AN,
AR ARVE RS S R R BEREA T RE R AT, R MR T 24
2 W e i P O i, AT AR A IR R B b T R AR
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2.5 HAKER ABKEREN & EME" "

2.5.1 iy (4% 4: 4 Diamonsil Cis(250 mmx4.6 mm, 5
pm) s PEIA g H 0.2 % B R (55: 45, V/V) , ik 4y 1.0 ml/min;
FEIR A 30 °C 5 EAMGII A R 250 nm; FEAFER R 10 pl,

2.5.2 XFHRSAT FRECIBRER SRR X R TS
TEHFRE, BT 10 mlm I rf, i B v (v e, o B 2 %21
B BB AEMIRAS X R A (R 1 ml P S SIAkER 0.052
mg  HIHEER 0.063 mg) .

2.5.3 HHAMIER RS BULE AR 2R R (G 60 H )
1 g AF R E, I B B 25 ml#E A AL (33 300 W, 4K 40
kHz)30 min, Jit¥% , BN L 0 B, $550, 0.45 pm B FLUE IR
it , B4

254 FiLHEE ML TR RS ERIR G
FEVEA T RROENE OInER DRI . 255 ARk 2R
7 y=36 769x—33 844(R*=0.999 6,y KWL T ,x Hy ST VR |
T ), SRR AL 7 R y =130 626x—22 490(R*=0.999 8) ,
2 WA R R A 5 A G 00 R ekl B 2 ST L 40 31 A 5.1~
76.2.2~63 pg/ml; & HEFR 435170 0.51,0.11 pg/ml s K5 % B2 15
S BREE IR Y RSD 43518 1.93% F11.36 % (n=6) ; EE X
P B8 B BR IR A SA BB S 9 RSD 430510 1.139% 1 1.71%
(n="6) ; B M98 /3 T 7E 0.4 .8 . 16,24 .36 .48 h A&l [F] —#F:
i P B B L 58 Bk A A 04 TR, RO S R 1 RSD 43 B R
1.58% 1 2.06 % (n="6) ; JINAF: [N 3335 SH BRI A Ak 6 1)
5] 3fi 243 1) 41 97.29% F1 101.3% , RSD 43511 47 1.62% F1 1.35%
(n=6). Z& LIk, &0 sl Bk | AR R 0 1 Rl 75 1 1
RSD /N F 3% (n=6) , RIHZ T IEFF G PR,
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2.5.5 RIELEH  WIBKER L BIRRER S I e A5 R LR L

P28 LA, FEEABRAR B B T T HE T e VR T >
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F->60 CHET > T >l T4 >R T4
2.6 AEFETRABEROEIMNMERE
2.6.1  BHPEXT SRR A d & IO B R L S RO R
5.00 mg, K5 % FR A2, MAGE & (A 0.1% ) — H JE W7 i
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= SR 30 min, 5 IFUETR, EIA R £k, 2.0 g+
PRI NG 5 DMSO WA I, 4% 2% 56 e i il it vk 0 2
/L1 LIEH P b s AR 2 g, Hop i 1 g2 Wik
fitt 7.85 mg Bk ER 18.36 mg) AYFERI , 43 BIFH &AL 1 000,800,
400,200,100.50 pg/ml BYIAH, 12 0.22 pm BEME, 4 CPFE
2.6.3 I BOBUE KIS I BGC823 it . A
filidii AB49 21 il 25 B AR T £k, #2500 (1 000 r/min, #5004 4%
S5 em)5 min, JA 3T 4K JE N 5x10*~/ml, B F0 T 96 FLAR
b AL 100 pl SR VRV R T AR B RS SR A R TR
24 h, FRANMINY BESE R 2 2 o 43 B RE L 4L BHPE X BE 20 D
25 F14H , BAMEXS BRZH I 400 pg/ml 3 BEBEREGH , 25 (AN 2,
AR BE1BE 6 AL 5 43 BN AR R 107 2 e A i dh i e A
BRI, 25 UM SR AR B e R 8, K #2418 h A,
BEFLINA 10 ul 5 g/L MTT i, k238557 4 hs /NGRS F
&, BRFLINA 100 pl DMSO ¥ , 30 min J& FHEEFR{ZE 490 nm
AN AFFLI 6% B (OD B TR AE KA 2 (% ) =
(1—0D 4250/OD 531 ) x 100 % 3 I P S HEM R B (1Cs) o
2.6.4 IGEER A RKIPHPR L IC I ESS R 2,
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X 2 A P A A AR AR A 22 3 5 A 2 L i
A R 5 A XA A 4 e — B0 . XL B R A
KIS T2 40T, G HE R AR TR 40 CHET SR

Xt B LU 22 S LA G 5 s AL EU A, JLRR T80T i
ZERIAGIT R

WIMEER 275 e A i HL A I A 4 B g 4 P £ 305 2
A3U0 ARYRARSINI R A R 0 2 B AN R J Jr k IAS A i %
N B B BGC823 A S N ilifig A549 40 i A KAl =R R vl
IR TR AR B, Lk 40 CHETRE S, B E B
BGC823 21 Jitd iy A= K il 4 225 b A Al A549 4 , X 5
SCHRRGE LT e AR AR BB B s B E R
7 110 2 B P —

3 Tt

T RRIRATL e 7 AL ) = S A 40030 e 4 it ) 3 3 12
FERR i SR AN I T A6 0k R 5L B R AE
6T T AT 9 156 16 B e BR 2, 2 R g 635 e Ak i 32 3
AN A SRR -5 Y I R R A FH AL AR L0
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R2 AETEFEFREHER BGCS23 4HiEF1 A549 4 A
HERMFI R K ICs,
Tab 2 Inhibition rate and IC; of BGC823 cells and A549

cells by samples with different drying methods

5] ki, A8 hAEKIHER (x £5,0=6),% 1Cq,mg/ml
pg/m BGCS4ME  AS494I BGC823 MM AS49 4l
RIEE 0.00+0.00 0.00+0.00
fikR 1000 5631077 5235+ 1.04° A=82563  A=9176l
800 48.48%0.56" 4757+ 149° B=903.11  B=966.23
400 4022+0.82° 36.92+0.92°
200 33.93£0.12° 27.8610.88°
100 27.64+0.44° 19.38 +1.44
50 21.68+1.05 13.61+1.04
i 1000 5243+032° 47564057 A=91125 -
800  4723%0.54° 41214083 B=947.44 -
400 39.13+033 33.69+047°
200 27.19+1.34° 22.19+0.92°
100 21.54+0.59° 16.77+1.20
50 15754097 10.95+1.23
AT 1000 66.81£0.53° 62.11£1.40° A=29245  A=57933
800 60.08+0.66" 5258+ 147 B=385.69  B=663.72
400 5147+085° 46.68+1.49°
200 42.641.12° 3338+ 1.66°
100 38.96+0.63° 2823+ 1.81°
50 25.23+081° 19.52+1.16
40 CHT 1000 61.74+0.54° 6048+ 1.61° A=574.63  A=83324
800 5244%037° 4921186 B=625.19  B=919.42
400 45.05+0.96° 3788+ 1.66"
200 38.70%049° 30451+ 1.54°
100 29.55+1.07° 2140+ 148
50 1897£1.03 1521£1.05
50 CHET 1000 49.35+1.56° 4733+0.24° - -
800 4567137 41.65+0.49° - -
400 36271148 34.7240.92°
200 25.03%1.22° 2399+ 1.18°
100 1925+1.03 17.54+ 144
50 1221+1.34 1143+ 1.04
60 CHEF 1000 4221£0.567 4052097 - -
800  37.86%1.07° 33814183 - -
400 30.63+0.68° 2563067
200 21611127 18424059
100 1925+1.03 12.59+1.02
50 1221+1.34 8.92+0.83
BT 1000 39.64%121° 34.72+0.94° - -
800 3096%087° 29.96+0.76" - -
400 25274034 22274052
200 1833%0.55 16.33£0.91
100 1085£0.73 10.64+1.58
50 6.81+0.84 6471059
PR 1000 74.89+1.89° 69.46% 1217 180.21 270.62
4 800  6826%1.77° 60.230.87°
400 60.87+1.56 55.99+0.34"
200 5148+1.53° 4702055
100 44.53£139° 40424073
50 35.13+0.64° 32.8540.84°

T A B MR BRI BRI 1Cs0; “ =" FRm AR 528

2 e, 'P<<0.01

Note: A and B represent the ICs of walnut quinone and juglone;

“~" indicates the sample with ICs not be calculated; vs. blank group,

P<<0.01
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