Botanical Research H¥I2£HF 7L, 2021, 10(3), 338-349 Hans X
Published Online May 2021 in Hans. http://www.hanspub.org/journal/br
https://doi.org/10.12677/br.2021.103046

A B R BE X R SRAMAT ISR B A R B &R AL
HA R &R =555 S

FFH, FA’, 28, RERY, 2@
ST TR SRR R, Wi B

PHRLER TR 24 ar B SRR 250, WD Bl
SHT A ST ML B ARHE 3, Wi 44k

Email: "jhzgl950511@163.com, “luhongfei0164@163.com

Weks HiH: 20214F4H26H; FHEM: 202145 H18H; &4 H: 20214F5H26H

H E

R 8 At T AN TR 3R B T K B A A 22 7K SR VR R SRAAT. B SRR B B FAN IR B BR SH
BE. BB, WE RS BN DPPHRBRRE AT, AEITFRAARMKE. FTA%
REH, BEMTEBEE K B & BIE24 CIR TR, S & AR R & EE4 CIR
i EF-& %, DPPHE HEBIRAE/IFE34 CRART LIt SRECARIE34 CILR 1.8 8 & BALS K&
BEm, SAEERESBE4CIREML, DPPHE HEFRENEIICHIRRS . BRMCS%KEE
AH2BERENEREE. SHEESENDPPHA HEFREIRE; BRMESHREGHNESYORE
34°CIE-j8 — B i 6] /5 IDPPH H VAR AE MR THE =R . BT AL R AT RR & EHR KR

XA
BRI, BRERAM, BAWE, 5B, EEME, S, DPPH

Effects of Different Storage Temperatures
on Nutritional Components of Extracts of
Lycium ruthenicum and Dendrobium
officinale and Their Mixed Drinks

with Different Proportions

Fangying Shao?, Xiaoyi Li2, Fandiao Lv?, Guoliang Zheng3*, Hongfei Lv2*

TEAEH .

EFIH: A, R, BRI, SRR, BytTR. ASEI R X B R AT ANk R A R B M N ] LR
GRS SRS IR, MY ST, 2021, 10(3): 338-349. DOI: 10.12677/br.2021.103046


http://www.hanspub.org/journal/br
https://doi.org/10.12677/br.2021.103046
https://doi.org/10.12677/br.2021.103046
http://www.hanspub.org

o
R
g
48

1Co||ege of Qi Xin, Zhejiang Sci-Tech University, Hangzhou Zhejiang
’College of Life Sciences and Medicine, Zhejiang Sci-Tech University, Hangzhou Zhejiang
*Jinhua Forestry Technology Extension Station, Jinhua Zhejiang

Email: "jhzgl950511@163.com, “luhongfei0164@163.com

Received: Apr. 26", 2021; accepted: May 18", 2021; published: May 26", 2021

Abstract

The contents of total phenols, total flavonoids, soluble sugars and DPPH scavenging activity in
water extract of fresh stem of Dendrobium officinale and dry fruit extract of Lycium ruthenicum
and their mixed drinks with different proportions at different storage temperatures were studied
by UV spectroscopy, so as to provide basis for its development and utilization. The results showed
that the total phenol content of L. ruthenicum decreased the least when stored at 24°C, and the to-
tal flavonoids content and total soluble sugar content increased the most when stored at 4°C, DPPH
radical scavenging capacity increased when stored at 34°C; the content of total phenols and total
flavonoids of D. officinale stored at 34°C was the highest, the content of total soluble sugar stored
at 4°C was the best, and DPPH radical scavenging capacity increased the most when stored at 34°C.
The 1:2 mixed beverage of L. ruthenicum and D. officinale had the highest total phenol content, to-
tal flavonoids content and DPPH radical scavenging ability; the DPPH radical scavenging ability of
the mixed beverage of L. ruthenicum and D. officinale stored at 34°C for a period of time was better
than that stored at other three temperatures. The results provide a basis for the development of
their mixed beverage.
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1. 518

2k 1 A7 fsh(Dendrobium officinale Kimura et Migo) 4 =% F}(Orchidaceae)fE47), 8k 5 A fifh i) 3 i 25 (R 3% 7
BERGOINIS4, W4 “HBATE” CBRE L7 &[], EXREFZ M GER) B AN “URANE”
ZE[2]. HANETAEAE, R AR SR R B ER, B, RO “CBRERE” [3]. Bl
TR AMZETEAT R, ERECEHEWT2FENAHLY, B RIFMNZAHME, A8
A ETEIAI D BONGUR ST . AAREZ AR I[3] [4] [B]. 24K, AME KW FUE Bk B A b o
WO EAT T ORERRN AT, KIME ARG By 20, FEAIEAM 2R A, " ER. WE
TR MR G RO [4]. IAREEE TR, B A A PUEAL[6] . 1aIT MR [7]. BRI b
[8IFI R = S JI[O15 R A, ZE NG PR R AH 242 .

B K AC (Lycium ruthenicum Murray), A7iEH(Solanaceae), f&HIAC 82 A HEA . B4 B k.
MWV, SEFEENEAR. Y. VC. B, B2, #5. B, 8. BVESFEFRMA[10]. HEWSEAR
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T8 BT R AR R TR AR W b A M 2 —, B B TR ORE. DR, &84
W AFE5%, HAMEE[LL]. Bk b, 78 R 5 AR 2R R MR AE g bt B v il 2590 1 5%
H A KRE SRR, BRI S A KERIET ROPCMKEN NS KA M ETTER, X155
RMRC A TR AEST LR e BB IR I S 22 AR B Th AL, FERENS A R B L 4F
Z7 TR e E A4 [12] [13] [14] [15]

Bk AR E AT 2 S T ORAE S At e FE @ R T T, LR R R A I E S AL
A[16] IR AR OB L7155 Bk B A Mk it pe s on it F DR[18]. T 2% [19] BFF[20]H, oA Mg A il i
YORH21]s SR AR BNPET (2], T R SR A & BE[23], H H RTAECRL G %A 2 1T
RWEFL[24]. i B RMAC I K EEAREPEORL R, EEURHNE AR 2 G0k [25], 15 H BTk At
BRI ACTR A ORI T30 AR AR TE o S5OAS SO R A ik 5 25 PR K R YRURT B8 SR AT 1) T SR B U AT
22 RSy 3 AT, BB 7 R [RVR A LRI S B Bt A i R 2 s, CAURAS B AR 1R &
ECAG DA R il 2, R TR A OB AR 4 o

2. M55 %
2.1 M

LM (Lycium ruthenicum Murray)sR H 75 #4184 05 S S M T A 1E+L, 2k A fift(Dendrobium
officinale Kimura et Migo)X [ #HT &k i A= YRR B A FR 2 5 .

22, B3k 1.2.1 BEGRAIEl &

FREY 100.00 g 7 (14 B2 A7 H25FT, IioN 1500 mL 2848k vEH: SFREL 10.00 g S SR MiRE T3, A
250 mL ZEVB/KIEVT: 4 ks AR AR 42 30 min, DUZ2bAnidiE, K H 3T IUS 50 mL B0 E Y, 8
40mL, BEREFEESHT 4°C. 14°C. 24°C. 34 CHELF . K EIRFS 3 1 22 B M AC H2 BURURN 2k B2 A0 iRt B
WL TER 1:20 1:5. 1:10. 1:15 BIELBIRE S, ERBEFE DT 4°C. 14°C. 24°C. 34 CHERHF -
221 BREB}ESERNNE

FE L A (TP) & & 2% Cantin Z5[26] 108 FK - By Hb (30 &

222 BRRMRSERNNE

FE b RS TR (TR) & B2 % 2 355 2711 A i &AL sE Le ek il e .
223 BAAMRESERNNE

FE S R ATV PERE (SS) & B 2 5 BRI [28 15 H AR IR — BRI 5E
2.2.4. DPPH B HEBMREEIRINE

¥ DPPH [t 2575 B g /110 2 275 Tuberoso %5[29] 1) 77 12500 7€ .

2.2.5. HiEaE
MEEE =R, BRI W AE(SAS.2)LL )2 Excel 2016 #E4T £t ab 5 55 &
3. LREDH
3.1 BERMIE. EEAMENREEAFRLFIRESRNEBMESE
3.1.1. AREEEE T 2RISR ARHEERES 2. 6. 10 RNEHRSE
B 1(A)RH, EREMAIRBORIE R 2 K, 4C FHAMSEREEIRT 34°C; 6 K, ANARERmHELS
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HRIT R 2%

HAAEREZRER 4CHM 14°Ca), 24 TS REREE ST 34°C. 4°CH 14°C; W58 10 K, AR
FERTC R Z 5. 4CE AR, HEamaSELEEZR; 14Ty 2 FA# T e m & 85 &
F 6. 10 K; 24CIHK 10 K, HAEREEMRT 2. 6 K; 34CH# 2 X, HaM&EEEET 6. 10 K.

K 1(B)RH, BRECAMHRERIR 2 X, 34°C FHAMm & ERE S THE=AEE: 6. 10 R&EA
AR, A EAEREER; 6 K, HEE N34T >24C >4C >14C; 10 K, HE&EF N34T >
24°C >14°C >24°C, [F—iREIIEAFRE, HomEeERES, 4C. 14T 2 K, HamsE
BIREmT 6. 10 K; 24Choj 6 Kk, HEEREST 2Kk, H5 10 REREZER; 34 CIEJ 10 K,
HEERES THER .,

(A) 04'C  BI4°C  824°C  @34°C (B) 04'C  B14°C  ©24°C B34°C
0.06 £
a,m
0.05 4 b,n?’n
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Figure 1. Total phenol content in the extract of Lycium ruthenicum (A) and Dendrobium officinale (B) under different sto-
rage temperature. a-d show significant differences (p < 0.05) of total phenol content in different temperature on the same
storage time, respectively. m-p show significant differences (p < 0.05) of total phenol content in the same temperature on
different storage time, respectively

Bl 1. FRMEEE THERMCIRERA) N EBSEMSRE ARHRIEB)TE2HMEE. a-d RRAREBERRD
EAEMNABESEEEEER(p<005), mpRRE—BE TARILEMNENRBEEFEEER(P<0.05), TE

3.1.2. AEMERE TERMICRIGFMSKEABHEIERRESRES 2, 6. 10 RNEMSE

F 2(A) KRB, SIS BGRANER A BHEEURIN 12 IRAWIEH 2 K, 4C N HEm S EEEKT
14°C; WK 6 K, 14C FHEEEZMKT 24°C. 34°C; W 10 K, 34°C FH A& &4 0.1122 mg/mL,
BERTHE=AEE. 34C, AREGRE R, HamaEm ez R; 4CHyR, MNRfEk,
TREE N 14CHE 2 K, HEEEE S Tl Ea; 24Ty 10 K, HyEEEETriLen
S T

K 2(B)R W, HEMACTREGR A A FHERGRT 15 IBARI 2 K, 14°C. 24C N HEBm& &
REMmT AC, 34°C; Wy 6. 10 K, ¥WH24CHETEEESTHERE. 4C, 4CHE2 KR, HEE
s 24CEG 6 K, HEBEEZEET 2. 10 K 34°CHE 2. 6. 10 K, HEERIHAT R T M.

K 2(C)R M, MR EERRAI R A R L1I0 B AR 2 K, 4 CTFHEERES TH
BN B 6. 10 K, 24C. MMCTFHAHmEREZFST 4°C. 14°C. 4°C. 14CI5E, BEE A1)
K, HEEEE TR, 24°C. 34Ty 6 £, LEEEEST 2 K.

P 2(D)FRRH, MR BB B A AHR BRI 1:15 VRA, N R B AR R R 5, R
BEREE, P2 K, 4CTHERBEE ST 4°C.14°C.24°C; 7K 6.10 K, G 8L 24°C >34T >
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14°C > 4°C. 4°C., 14°CIli, FEER LR, HSETFHEE; 24CH5me. 10 X, HEEREST 2
R ACHHH 2 K, HEERZEET 10 K.

Zx& AL B, C. D B, BAMIRCIREURAG L ARHEIORN 12 IREW, HamEEs THE=EA
U TR A VR (3 AT),  HEwiE 2. 6. 10 K, HEm S EDE T HE =GR &

(A) O4C RI4C B24°C @34°C (B) 04°C RI4C O24°C @34°C
0.14 % am o 0.1
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Figure 2. Total phenol content in the mixture of Lycium ruthenicum and Dendrobium officinale under different storage tem-
peratures. (A) The 1:2 mixed beverage of L. ruthenicum and D. officinale; (B) The 1:5 mixed beverage of L. ruthenicum and
D. officinale; (C) The 1:10 mixed beverage of L. ruthenicum and D. officinale; (D) The 1:15 mixed beverage of L. rutheni-
cum and D. officinale

2. TNEMCHGRE THERRICRBEMKE ARHRIREIR S RT EHEE. (A) BRIVICIRIVRTKE ARHE
BUREY 1.2 R&%; (B) BRMCEBUGMEKE ARHREGRE 15 REHK; (C) BRMITIEBURMKEK ARHZEURE
L10REM; (D) BRWICIREUVAMKRARHEEURR 115 BRAR

3.2. RAMCEIRA. KRARRIRERFREHARSHNERFNSE

3.2.1. AEPFERE T ERICRIAMKEABHRIEESE 2, 6. 10 RHNAHEFEIRE

K 3(A)EMH, ZRMACIRBGRIE 2. 6 K, 14°C FH AW S EEZKT 24°C; ANHEEZ 10
R, TR &SRR EZE . 4CH5 10 X, HEERE TG 2. 6 X; 14°C, A HH A M
4TI K 10 K, HEERER TR 24 CHEARRE, HEELEEER.

K 3(B)R M, kB A HREIGRIE B 6 K, 24°CF IS &2 B E T HE =R, 5 10 X,
24C FTHERREIT 34C; W52 X, ARIREREELEEZ R, F—RE PR R, Hia
WS EAFEDFER, B 2. 6. 10 K, HESERI©BAT S k.
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Kl AB)R I, HFMIFC IR B A AR IR 1:5 AR 2 K, 4CTFHEAHNS R
FLT 24°CHI 34°C (24CHI 34°C, HEBELRFEZER): I 6 X, 24 CTFHEEREGTHE =
JE, 10 K, 24°C FHSEEZFLT 14°CHI34°C (14°CHI 34°C, HEBEAILEZEZER). 4°C. 14°C.
34CHH 10 K, HEERES TG 2. 6 K, 11 24°C IR 6 K& & 535 & T H e mE .

4(C)FRMH, M SRBUROR R B A HEBGR ) 1:10 JR AU 2 K, 34C FHAHS EEE
e T B =AM I 10 K, 34°C T H A B SIS T e =N, B = ANR R (R R 2
W 6 K, 34C FHEEREEMT 4CH24C 4CH24C, HEBNEREEER). 4C. 24 CTIHHAH
RE, RS EAGEREZER: WO 10 X, HEEEEST 2. 6 K; 4T 2 K, HE
HEEET 6. 10 K.

4(D)FHH, S SLAAC R BRIk B A R BGR ) 1:15 TR AR 2 K, 24C FHEREREES
THE=RE; W6 X, ACTHEERES THE =R 5 10 X, 4CFHERERE
HE=EE. 4C, 14CHE5E 2 R, HEERZEMKT 6. 10 K; 24T 6 X, HERERZFKT 10 X,
F2R56. 10 REEEZELEEZER; 34CHI 2. 6. 10 X, HEEZALEEZER, (HEHMEE
[iNEg -t TE AN N

x4 A. By C. D B, BAMICHRBURAE A BHEDURM 12 e B g #m T HE=D
ELAIR A (P RT),  ELIERE 2. 6. 10 R EE & B THE AR 4.

3.3. BRMITRIE . KEABHEIREEANELARERNETHREESE

331 FRMEIRE TERICRIAFSKEARHZIEES 2. 6. 10 RPWAFBHESE

K 5(A)RH, BEMCIRPUEER 2 X, M4CTHESEREET 24°CH 34°C (24°CH 34C,
HZMLREER); W6 K, ACTHERDEMRTILE =MRE; 1K 10 X, 4CH 14CTH
TEmTHEWMNMRE. 4C, 14°CH5 10 X, HEEHEEEGT 6. 10 X; 24°C. 34THHEK 2 K,
TEREEST 6. 10 K.

H
A~
=]

{_;1\
=
H
I

5(B)FRW, BREABHRBORI 2 X, 34C NHEEEE S THE=MERE: W5 6 X, BUUR
JE@AC. 14C)F, HEBEERTREEZ; 1K 10 K, 4C FTHEREEER TIHE =/MNLEZ. 4T
10 K, HEREEST 2. 6 K; 14CHK 2. 6. 10 K, HEEEMBATEE FTF; 24°C. 34 CIEi 2
K, HEERZFEST 6. 10 K.

A) 04°C  ®14°C  @24°C  @34°C
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Figure 5. Total soluble sugar content of L. ruthenicum (A) and D. officinale (B) extracts under different storage temperatures

E 5. FRMERE T ERTRIUR(A) MK ARHEBUR(B)HM B AR ES 2
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HRIT R 2%

3.3.2. AEMEIRE T RRICRIEFMKEARHERRRESRES 2. 6. 10 RHNEAAMES R

Bl 6(A)RH, AT TGN B AT R IGRE 12 R &I 2 K, 34CTHERERRTH
BN EE 6 R, BURIREETT, HEEEEE TRERE: P 10 K, 4CTTREERESTH
BN . 4CI 10 K 14T 6 K 34T 2 K, HEmBu 2 m TRIRE M e R4, 24°C
W 2. 6. 10 K, HAERIATEE TR .

K 6(B)#R M, HEFAMACHEIURRIER KA R EGR I L5 IRAWIEGE 2 K, WCTHEREZERTH
BEANRE: 6 K, BUCERE T, HEERE& TRERE: WK 10 X, MERE R, HEET
PR, 4°CIpK 10 K. 14°CIEg 6 K. 34 CIi 2 RSB R E & T REE FHE RE: 24T
6. 10 K, HEREEIEATA 2 RN RE N

K 6(C)FR B, TR MIFC DGR B A R IGR Y 1:10 AW, 2 K 14°CIEE. 6 KA1 10 K 4CI>
i, HEmRESTRREMILEERE: 9k 10 X, EEREAS, HEEEE TR, 4C 10 K.
14°CI5 6 K 24°CHI 34°CIGHE 2 R, Hoi &35 5 25 i 7[Rl B 1 e R

il

K 6(D)FR M, RS BORAI R B A i SR U 1015 VR AN 2 K, 34C T HEEEZE & TH
BN W6 K, BUREET, HEEEEm TR, Wi 10 X, MERE &, HE5EE
F TFE. 4CIR 10 Ky 34°CHK 2 K, HEEEERTHERML R 14TEH 6 K, HEER

RN,

f, BEFTIHN, 152, 10 RNEEEER: 24006 K, HERLEET 2. 10K,
Uity AL B. C. D, IR RER M 1:2 IART, SERTIAHERE & B T3 = MR A (O
AT, FLEE 10 KGR TR M A B T30 S A R A

o4°C 814°C o24°C 34°C D14°C @24°C 34°C

\ ]

N
S\

Ak

Soluble sugar content (mg/mL) ’:;
N
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Figure 6. Total soluble sugar content in the mixture of L. ruthenicum and D. officinale under different storage temperatures. (A)
the 1:2 mixed beverage of L. ruthenicum and D. officinale; (B) The 1:5 mixed beverage of L. ruthenicum and D. officinale; (C)
The 1:10 mixed beverage of L. ruthenicum and D. officinale; (D) The 1:15 mixed beverage of L. ruthenicum and D. officinale

6. FAEIICELRE FERMACRERIEMSKE AFHRIRIEARNEEMEESE. (A) BRMOCERIVEMKE A
BHRELAM 1.2 B &; (B) BERWICHREURMEKE ABHRIUER 1:5 BE&K; (C) ERMIICRIUVEMAE ARHER
&R 110 B &#; (D) BRTIREVEFISKE ARHREURR 115 RER
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3.4. REMIE ., KEARENRARAAFFLGIR &I DPPH BBEFRREE

34.1. AEPFERE T ERICRIEFMKEABHRIEESE 2. 6. 10 X#) DPPH BHEFREE

K 7(A)RM, BRI 2 K. 6 K. 10 K, ¥4 34CF, H DPPH H HHILiEMRAE /5
ETHESMNRE. 4CHE 2. 6. 10 K, H DPPH H G AE /I I AT B2 T B 14°CAH1 24°CIt-
i 10 K, H DPPH H HHILIEFRAE /IR % R 34T 2. 6. 10 K, FL DPPH H HHFLIERREE S50 58K
b, H2, 6. 10 RZMEREER.

B 7(B)RI, B AAHREGRIE G 2 K, 14°C FH DPPH H HEERAE I REILT 4C. 34°C; 2
Ji 6 K, 34°C NI DPPH H HZEIEFRAE 15 9 10 K, 34°C 3 DPPH [t & FRae 1 % & T3
BEANRE. 14°C, WEAFRE, L DPPH H hAERREE HEE R 2R 4°Clil 2 K, H DPPH H
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Figure 7. DPPH radical scavenging ability of L. ruthenicum (A) and D. officinale (B) extracts under different storage tem-
peratures
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Figure 8. DPPH radical scavenging ability of the mixture of L. ruthenicum and D. officinale under different storage temper-
atures. (A) the 1:2 mixed beverage of L. ruthenicum and D. officinale; (B) The 1:5 mixed beverage of L. ruthenicum and D.
officinale; (C) The 1:10 mixed beverage of L. ruthenicum and D. officinale; (D) The 1:15 mixed beverage of L. ruthenicum
and D. officinale
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