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ABSTRACT - Eight minerals (Ca, Cu, Fe, K, Mg, Mn, Na and Zn) were determined in Schizandra chinensis fruits
and their infusions in Seoul. The average mineral contents per Schizandra chinensis fruits (100 g) were K (966.08
mg), Mg (87.20 mg), Ca (15.19 mg), Mn (6.19 mg), Fe (3.99 mg), Zn (2.78 mg), Na (2.15 mg) and Cu (0.31 mg)
respectively by Inductively Coupled Plasma-Mass Spectrometer. The quantity of K and Zn were found significantly
higher in Korean fruits than the Chinese fruits (p < 0.05). The other 6 minerals did not reveal remarkable difference.
In the case of processed Schizandra chinensis tea, it had K (217 mg), Mg (20.40 mg), Ca (7.16 mg), Na (2.95 mg), Mn
(1.34 mg), Fe (0.95 mg), Zn (0.25 mg) and Cu (0.09 mg) per 100 g respectively. In extraction of Schizandra chinensis
fruits, as it took a longer extraction time, and in a powder form rather than a raw form, it had a higher contents of
minerals. When a powder type of Schizandra chinensis fruits was extracted for 24 hours at 25°C, the transfer rate
appeared with Ca (36.27%), Mn (25.44%), K (22.43%), Zn (21.00%), Na (19.91%), Mg (19.55%) Cu (13.78%) and

Fe (6.45%) respectively.
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AuHA ] W2 ghof A9} AokS 7Nt E ThE 7hE
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AL, gl 3 71Tt e B SR ek a2
A A7 BE Aldx F28o] AL, 7S 2 7]
T4 2F, Atea), & 52 WHORE A= AtV =
o7} T
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o e YRR $S Wekedl N $EA E
2b 5ol AFaret A& BEv g, o F AAE o]
&3 -8} (infusion)= V& F AUTPO.

QU (Schizandra chinensisy= SH3FH(Magoliaceae)2] 2
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Table 1. Classification of Schizandra chinensis fruits Tea

Schizandra chinensis fruits  Processed Schizandra chinensis tea

Orgin  No. of samples Type No. of samples
Korea 7 Liquid 8
China 13 Powder 7
Tea bag 5
Total 20 Total 20

24

W

0% (300 um)A 2 HAA FL(FERYFEIE -20°C
A QAAE R 771 gkl ARgSksATE @

o] 71 =& AEE 9FF BT 1 A 1 gy e A
3 AHA 25 100 mlE 259 A17HS &E]sle] Table

o7 FEF9oH, RE A9 33 WhE
o= o]FoRth F A FEL2 25°C 10%A 24

PIE BME A A8 A R 2MYY

erzke] T A4S 918 AlE A E]lE microwave
digestion system (MARS 5 Version 194A01, CEM, North
Carolina, USAYE o831tk A @8oje] ZA= vho|=
2olH Faf &7]o] E#3 WAt 05g, P =5
Zde smLE Ztzt AUsH Zol ¥l FAhelectronic
grade) 12mLE ZH7} H718E $ hoodoll A WrA|ste] ofH]
e &, 87|15 L3 1200 W powerollA] 158 F<t
200°C7HA] g AR F 52 St RS AL, 1#
et 210°C7HA] ARl § 52 B FASAL THA 1R
S 2200C7HA] G AR F 52 A skl Eafsksint. o]
= Aoy vy, gr)slal &7)o FAakalEA(electronic
grade) 1 mLZ 7}3le] BAAIZ] & 2552 718ke] 50 mL
= Aste] Aggos s

222 913 octapole reaction system (ORS)©] 2%
Inductively Coupled Plasma-Mass Spectrometer (Agilent
7500ce, Agilent, Tokyo, Japan)ES Al&3te] =43ttt
(Table 2).

ot

LT TP A 2 s
ICP-MS-%& multi-element standard (10 g/mL, Agilent,
USAYE A5 #3ll Aot Ut s=o FAb §94(16.8%

Table 2. Operating conditions and data acquisition parameters for
ICP-MS

Parameter Operating conditions

Rf power 1,500 W
Argon gas flow rate

Plasma 15.0 L/min

Auxiliary 0.27 L/min

Carrier 0.85 L/min
He gas flow rate 2.5 mL/min
Sampling and skimmer cones Pt
Acquisition parameters Quantitative

Points/mass 3

Integration time/mass 0.1

Total acquisition time/replicate 7.28

Replicate 3

Total acquisition time/sample 21.84
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HNO,)2.=Z 0.5, 1.0, 2.0, 5.0, 10, 20, 50 ¥ 100 ug/kg>
2 77 ZAske] Ca, Cu, Fe, K, Mg, Mn, Na Z22]3 Zn
o] AFAE AL HFTHEF7|EATLNIST)
Q1535 (CRM, certified reference material, 1547)<

olgate] Zzke] F71 Qe e &S FHT

ofr

FAXE

£ A3} vlo]E]= SPSS (statistical package for social
science, Version 19)& ©]-&3te] Qm|zte] LikAE F71d
TFE SHIEE ttest2 T AL, TP RpRLO B
ZE o] F71A%k} H]WE= ANOVA (Analysis of variance)
£ AHgste] 7oA S sklth AFS A 2 Duncan's
multiple range test (p <0.05) A3
2w %

BMI7] BFM P W & 3%

Ca & 8¢ #714d°] £F% multi-element standard®}
CRMZ ©|&3te] ICP-MSe| AFde 2H3a 23 R
£ 0.9995~1.000, 3]F&S HAAACZ 91.9~104.2%°]
TH(Table 3).

Table 3. Analytical conditions for determination of mineral con-
tents

CorrelaF ton Certified Determined Recovery
Elements coefficient o
(R?) value (ug/g) value (ng/g) (%)
Ca 0.9997 1.56 £0.02 1.48 94.9
Cu 0.9999 3.7+04 34 91.9
Fe 0.9995 218+ 14 217 99.5
K 0.9995 2.43+£0.03 2.28 93.8
Mg 0.9996  0.432 +0.008 0.427 98.8
Mn 1.0000 98 +3 96 98.0
Na 0.9977 24 £2 25 104.2
Zn 0.9999 179+0.4 16.4 91.6

L0[Xte] AXE R TF

ICP-MSE ©]&3 2u# 100g T F7179] Ha3ha
I BFHAE ZAMEIE Table 49 2o} K7F 78 =
rom o207 Mg, Ca, Mn, Fe, Zn, Na, Cu <=°]3]lt}.
2 Egokstd o2 slFo] 100 mg ©)4 AF Mok st o
Z5- 7] (macromineral)oll &3= K, Mg, CaZt 2v]A}o]
o S Eo] e 58] AE S wdAT|
255 AAHAY 2FHE 5955 Ke 966 mgl =
2013\ A F o oFERbA A F A wl ol E M o] &9

2= AleA 502 mgHETE w8t =5 4 0, o] 'Y
o] ¥gk euzl K g% 912 mg, 920 mghthe =34t}
ZHA=2] K. Pytlakowska 5°] A8 s1HA} 59| F
714 gzl A vbste] K o 225.7 mg# 7HE WA
o] K & 208.6 mg Btte EA UERSTHY,

T BEIA AAAFAL, AT 5ol T8
&S 3= MgZt 8720 mgl 2 A13F A E-dl o] Ejul| o]
o o= 5] Mg 3 37 mgi.th 2v) o] =%t

AT DV 4

A T4 7AZ F83 CaE 15.19mglE A3 Ca
I 18mg Hoe g Wt

=k Qu|zkel FAb omRte] Wk FUIATFS ¥
W3} B Ca, Cu, K, Mg, Zn& ko] Zakun) &9k
o1 UHA] Fe, Mn, Nax S=H4bo] =k =94t} 1
gy GAE 771 g 2ko]lE SPSSE A gk Ay
£ AFEE 95%0M K zZno] Sy QA {24
ztolg B U] T2 {4 Aol HolA| &

= AoZ e Th(t-test, p <0.05).

715 QU|X1} FRC T2 RO BF

7150 gl 1R AARKliquid), & XH(powder), I
Z2H(tea bag)®] F712EHS £4¢ A= Table 59+ 2+
. A8 omztet FAA Ko el 7HE =eH
Mg, Ca, Na, Mn, Fe, Zn, Cu o]tk 95 Qu|#}9} v
WA o] ERl K, Mg, Ca®l T2 8 Qu|AtE
e AT FU3 SAYI Nagl A9+ 238 95

272} 2,15 mg/100g BT} &2 2.95 mg/100gA ). 7] &5

Table 4. Total content of minerals (mg/100g) in Schizandra chinensis fruits by each origins

Minerals Korea (n=7) China (n=13) Total (n =20) Range
Ca 15.91 £ 4.04" 14.80 £ 4.30 15.19+4.14 10.23~21.98
Cu 0.33+0.22 0.30+0.08 0.31+0.14 0.11~0.82
Fe 3.43+2.81 430+2.32 3.99 +2.46 1.49~9.71
K 1045.51 £ 127.16" 923.31+92.21 966.08 = 118.55 794.61~1249.19
Mg 93.32 £ 6.99 83.91 +13.28 87.20+12.17 55.37~103.93
Mn 5.97+1.45 6.19+1.82 6.11 £ 1.67 3.20~9.68
Na 2.04 +1.35 2.20+1.80 2.15+1.62 0.39~6.35
Zn 5.86 + 6.64" 1.12+1.16 2.78 £4.49 0.39~17.67

YMean + standard deviation

*p-value indicates significant differences of individual mineral contents between Korea product and China product (t-test, < 0.05).
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Table 5. Total content of minerals (mg/100 g) in each processed Schizandra chinensis tea on the market

Minerals Liquid (with sugar) (n = 8) Powder (with sugar) (n=7) Tea bag (n=15) Total (n =20)
Ca 0.99 + 1.45942 10.35+15.61° 12.57 +£ 6.94° 7.16 £ 10.74
Cu 0.03 £ 0.05° 0.01 £0.01* 0.32+0.22° 0.09 £0.17
Fe 0.19+0.15° 0.17+0.19° 3.26+ 1.41° 095+1.52
K 11.15 £ 6.43° 38.42 + 33.07° 797.58 + 443.47° 217.30 +400.07
Mg 1.74 £2.4% 2.84 +2.66 74.83 + 44.74° 20.40 + 38.28
Mn 0.06 £+ 0.06° 0.29 £0.36" 4.85+2.84° 1.34£247
Na 2.92 £1.98® 437277 1.02 £ 0.47° 2.95+2.37
Zn 0.10 £+ 0.09* 0.05 £ 0.05° 0.78 £0.52° 0.25+0.40

YMean = standard deviation

IDifferent superscriptive letters in a column indicate significant difference among samples at p < 0.05 level by Duncan's test.

Table 6. Total content of minerals (mg/100mL) in each Schizandra chinensis fruits infusions based on the extraction conditions

Extract Extract Ca Cu Fe K Mg Mn Na Zn Total
temp. time (13.05))  (031)  (9.71)  (919.57) (103.67) (5.07)  (3.10)  (5.74) (1,060.22)
omn W 085 0.01 0.17 43.41 1.36 0.08 1.08 0.07 47.032
p 2.69 0.02 0.50 150.67  14.02 0.80 0.41 0.66 169.77
_ w 1.21 0.02 0.20 64.60 1.39 0.06 1.41 0.12 69.01
30min - 321 0.02 0.58 173.97  16.17 1.00 0.73 0.84 196.52
Jsoc . w 1.81 0.02 0.28 138.27 4.88 0.33 2.04 0.19 147.82
p 3.99 0.04 0.80 185.87  18.77 1.13 L1 1.06 212.77
w 3.02 0.02 0.25 137.77 6.28 0.46 1.67 0.18 149.65
12 hr P 3.42 0.02 0.64 181.67  17.60 111 0.60 0.92 205.98
w 3.70 0.03 0.26 174.77 8.13 0.59 1.74 0.14 189.36
24 hr p 473 0.04 0.63 20627 2027 1.29 0.62 1.20 235.05
snin W 1.49 0.02 1.43 71.72 230 0.14 0.22 1.54 78.86
p 4.65 0.05 337 19197  20.84 133 0.80 3.05 226.06
, w 1.45 0.01 0.67 103.77 3.35 0.16 0.85 0.26 110.52
10min— 439 0.03 1.96 194.67  19.47 1.18 0.79 1.50 223.99
, w 1.85 0.01 034 149.37 4.14 0.28 0.47 0.23 156.69
100°C 30 min
p 5.01 0.06 1.85 19277 19.45 121 L1 1.26 22272
, w 2.94 0.02 0.33 186.47 7.24 0.56 0.73 0.36 198.65
60min 4.54 0.03 2.58 19487  19.32 1.25 2.56 1.46 226.61
W 2.50 0.01 1.26 159.17 7.61 0.54 1.42 227 174.78
120min 4.63 0.01 3.24 193.67  20.07 1.25 0.95 1.29 225.11

YOriginal content of minerals (mg/100 g) in Schizandra chinensis fruits
JContent of minerals (mg/100 g) in water extract obtained from Schizandra chinensis fruits

W: whole, P: powder.

7122l Mn, Fe, Zn, Cu?] 7% 945 onAte} shaF &4
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Fig. 1. Extraction rate of minerals in Schizandra chinensis fruits
powder extracted at 25°C, 24 hr.

71d gEFel =AAN Na2 F2AMER T volHE
Hol datsly] o] HRlal Zn2 1208 FE2& 4¢ 7HF B
Oe dgeM 7712 gl =2 302 Yeyth =
FAEE FEH9] 771 S AvRE v o
FEANRIl A FEe 7R o] w2 Jlo=
UEREARE - 7o) 3 dAARE AuE 5713
FFol FolEe AdE velZl= Ao

7k BARR 7% A

el

100°CollA 30% &<t FF
gk Mol Al 38.39% o=, Cu E3H 7FHEFEHIZ 100°C
302914 19.35%, Fex= 7FFFEl 100°C 53ol|A1 34.71%,

= 7FEEE 25°ColA 22.07%, Mg 7FFEFE] 100°C 5
ol A 20.10%, Mne 7FHRRE] 25°CollA 25.44%, Naw
7FEEE] 100°C 604014 82.58%, Zne 100°C 7HEH )
SiolA 53.14% 72t ol E ASRE ERsiTh

T T4 e TS Ve R FEaE0] /M
2 FEUY2 RS VHEFEHE A2(25°C)00A 24

7+ FE3hs Ao, olE V|FEoE JFE L RoA
EFEYo= FEH F7149 ol & 717t Cacl 36.27%
o= 7bg =g SO E Mno| 25.44%, K 22.43%,
Zne 21.00%= 20%tH 03 Na2 19.91%, Mg
19.55% Cut 13.78%% 10%t] 3000 Feol 6.45%
2 7P 2 ol ES YERUTHFig. 1).
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ZFE K7F (966.08 mg)Z 7Hd =kom Mg (87.20 mg),
Ca (15.19 mg), Mn (6.19 mg), Fe (3.99 mg), Zn (2.78 mg),
Na (2.15 mg), Cu (0.31 mg) o]t} =4k} F=Hake] 7
718 e Ko Zn2 =ite] Feithn fodo=m =
< shES YERATHp <0.05). 7L mAkRFe] A9 100 g
9 K (217 mg), Mg (20.40 mg), Ca (7.16 mg), Na (2.95

mg), Mn (1.34 mg), Fe (0.95mg), Zn (0.25 mg), Cu (0.09
mg) ol ow AEFHTEF THEHA o] B AR
718 ko]l 7P Weka, At F7h THA R

Vg Ae AERe B4 FFol Mg EUh 4

>

N7 FE2P S W ol ES Ca (36.27%), Mn (25.44%),
K (22.43%), Zn (21.00%), Na (19.91%), Mg (19.55%),
Cu (13.78%), Fe (6.45%) =]t} ev|Apxte] 714 st
FE A A ey AFUER AR EE oA
o 7714 o] 7 omApate] F71d R 9
om 22 vl W FFEIFEHZ AFL25°C)NA 2447 B
F EE S o F14 o] /MY =2 ZoE UE
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