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Manufacturing Process

Young-Hoo Shin, Jun-Seok Son, Young-Wook Kim, Chang-Ho Chae,

Ja-Hyeon Kim, Chan-Woo Kim, Jun-Ho Lee

Department of Occupational & Environmental Medicine,

Samsung Changwon Hospital, College of Medicine, Sungkyunkwan University

Background: This is a case report of lead poisoning after herbal pill ingestion. We report this case
here as a reminder that contamination during the manufacturing process is an important issue regarding

herbal pills.

Case Report: A 37-year-old male was admitted to the hospital with abdominal pain caused by chole-
cystitis. He was transferred to the Department of Occupational and Environmental Medicine on 26
December 2008, because of anemia. On follow-up examination post cholecystectomy, the patient had
increasing blood lead levels. There was no specific finding in his medical history, but he had been taking
herbal pillsfor 3 months to treat dyspepsia. We performed an analysis on the herbal pills, and determined
alead concentration of 1485 mg/kg. When he was admitted to the hospital, the patient had a blood lead
level of 84.13 xg/dL and a zinc protoporphyrin level was 230 pg/dL. The patient was treated with 250 mg
of Penicillamine, 4 times per day. During follow-up 3 weeks later, the patient’s blood lead level had been
reduced to 36.52 x¢/dL which allowed us to take him off of Penicillamine. By 7 months follow-up, the
patient’ s blood lead concentration had fallen from 36.52 xg/dL to 20.93 pg/dL.

Conclusion: Lead poisoning was confirmed by analyzing blood lead levels and the cause was herbal
pills. Upon analysis of the herbal pills, we have discovered that the herbal pills contained an amount of
lead acquired during the manufacturing process, based on the high levels of this heavy metal in compari-
son to other metals. Private herbal pill manufacturing plants need systematic management and oversight.

Key Words: Lead poisoning, Herbal medication, Manufacturing process
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239 230 we/dl,
d78&45 38.1%(MCV 89.4 fL,, MCH 29.1
pg. MCHC 32.5 g/dl), ®&5 & 5.4x107/uL, 4%

4 358x10°/uL,

AAtA7: 20089 129 269 W
mg/dl), 3

ug/dl,

A TREX

b oAb S B

3
U

Wl g sl gE5e Adsta A=

el Azge] EAA o

e F9l 1.3 mg/dl (direct 0.4

et gk,

so] B

A5 286 ug/dl, #e]

|
=

&

d 154 weg/dl,

A
gl 469.3 ng/ml,

Table 1. Concentrations of main heavy metals contained in herbal pills (mg/kg)

Mean+ SD*

Sample 5

Sample 2 Sample 3 Sample 4

Sample 1

4.9+1.01

4.6

45
13.6

43

4.4
131

6.7
20.2

Nickel
Copper
Zinc

146+3.14

131

130

21+0.01
7.7£0.28
16+1.76
0.8+£0.06

1485.0+318.65

21 21

21
79

0.8
0.8

21
1201.0

21

8.0
0.8
0.8

1335.0

79
0.8
0.7
1295.0

7.6
0.9
0.8

1607.0

7.3
4.8

Arsenic

Cadmium

0.9
1987.0

Chromium

Lead

* Standard deviation.
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MEAE - MIESHA H =220| oAEl= B8 58010 LUMst HE5= 10
IU/L, ALT 61 IU/LZ 773 213] 4527 AL, Al oF 3008 Hxe T 2IE B, ¥iA FI=
g3 94044 11.2 mg/dl, @3 AdlelEd 0.9 mg/dl, F = 7IEAE 2F315tH(Table 2).
AAE FH ARE FALZAY. wxgd mabpal X2 ¥ ok e des AT st #HydE
d 2A71d HAE T BEEA. 250 mge 3HF F 432 F 5U7 3Fol AA A5k
3t 2M g a5 S feAgEgRe 2 o 3F A8 F g3 J& 57.34 w/dl, 25 ¢ 106
FE37] (Perkin Elmer ICP-MS, Elan DRC-e,
Toronto, Canada)& ©|-&3te] £330t e 2 Table 2. Korea standards of residual contaminants levels for a
g9 AgE ok 10.000K &5 Zgtznjxds 23 herbal medicine, etc(2009), KFDA (mg/kg)
slo] Zkzm) ouA|d od 7z, &, Yxsl, e Standards*
1 o] 23} 4PAAIE AH Alg &l EAstE YLE o] Botanical herbal medcine
3t AA Ale=AE 29 3 AR S st T8 Lead 5.0
&% A4 2 AFENE ST 71719 HEMAE ,:\Arsenic 3(2)
ercury )
0.05 wg/Le]t}. ] ) Cadmium 0.3
2k B8sta @2 32 = 53)d X EMe Deer antlers
w ooz v Fagol FdRE ddtH(Table Arsenic 3.0
D). &l 58 54 Hdete 1485 mg/kge® M4l « Residual contaminants, such as herbal, establish criteria and
A g Aok 29 AF od B4 7]F(2009)H v test methods notices.
ug/dl
901
80+ Pb in blood
704
60+
50+
40+ Nm———
304
20- -—
10+
0 day

A 20012 20091 20092 20093 2009.4 20095 2009.6 20097 2009.8 2009.9 200910 200911
g/l
1201
1001
801
601
A0 ——
20+

B © day
2009.1.2 2009.1.9 2009.1.16 2009.1.23

Pb in urine

pg/dl
el 7Pp

200] N—

150+
100- me—
50+

C o day

2008.12 20091 2009.2 2009.3 20094
Fig. 1. Change of laboratory findings according to time, (A) blood lead concentration, (B) urinary lead

concentration, (C) blood zinc-protoporphyrin concentration.
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we/L, A3 ZREX2IYH 201 w/dl, @& 12.7
g/dlz ysgtth. A8 3 4ng njzbold sasto] oy
AFel Jaf vizto]doll tht HAE stof #3} A&
A TSR AL & Solad fla vjze]d 34
wo] AU R8&< AU, ol F 123k A&
Hel $E=F 36.52 w/dlE sd¥o] Hyd
= Tt Aydetnl Fol S THY Fol
2 A3 EF F vee 20.93 w/dlE HaH

Kl
]

494 955e A% AL $2d woHn gdont
ul=re] ABLES (Adult Blood Lead Epidermiology
and Surveillance) 5 A&EAQ 222 A7 ZAIAA
g 55t Al A FAlel o, v wAdA o

=
3%, 59 AL s 9F ol | Bt B
AZEE 297} 5% e, ok A3e) Aok] w7}
ouf wAgAN ARART AR A} GBS
oAl WA ol A7 A A ses AFAEe s
AEFTPN 2 NEAE AEFAES Bol AN 4
A EAZ 2 5 U0, £ AJREAS 2E Aol

I FEE BFAAM o, JlEE, F
Yt 34 A, 2H R s Fo
Eotke Hux o @A dxdMe

He - 4s F5Y A #y, AR BFES
Bl FE o #e] Fol AAAA =AARE Ha
o F=e] Af AH7F £9% Good Agricultural
Policies (GAPs) and Good Manufacturing Prac-
tices (GMPs)E Gato] e 71#] dsefAer ade &
ARES AT FEoH, A3l H2 Fde
2 QA7 29 W ool ffigkatel 3wnk W o] el Y
FAE AEosto g 2 gsta f’. S e 4<F

il €
o FEE ATHNE FEsteye Sl el A% =
H2 A&k QAR RIeA )71 glo] wEE s
wob Tad $50] Aste & wAle] 24171 3l

Aol 23k gl A4 g 7 eljlo] sl

AAe ¥ 7R7E Ao 5, &l dAse] EAle Al
Z 349 TAR el Azs) 2 4 slok A, dA
59 BAIZ AR fe] AAREE FR HeS ©f
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= Ugta ol vk Fadol EFE it
(Table 1). =14 F4$1€3] (CODEX)S] He] 51871
7 2575 0.1 mg/kg, AEFE 0.1 mg/ke,
lo] 9l& AEFE 0.3 mg/kgelth. 7F 71271 2

% 2.0 mg/kgoltF”. 2009 2]k
5 5 AR 71EXYY vl Al b
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NEE S RIEBHY & U0l oEls HE B850 LMF UBS 10
&2 55%, AFL 17F, Fele 383<A HEHlen Fe#, AFE7] Tl o] del =2 2 F g,
U Al Aek(en 2 AAlcA e A& olstz ve =3 Q=] AEefA A TN FLI ok g
wok ®laE A 0.002 mg/kgellAl Ha 1.673 o Aol oF 1.3 F= Ao} dre Huvt
mg/kg7H HEHJL, F& & AFAAR 0.347 AT Sl g Shel dubHel Az AL 2ok
mg/kgel AEHAH Ft=FS HA 0.023 mg/kgel o geEEAETYAA (DS FFstes dasta
A 23 0.195 mg/kgel F=2 AEHUT A Atk Az T EA £ g EAAYH defo
TE A B AFAMlE IF FEGAY A5 H SAZE dvit & olRoA 1 l=vkE A F gl
3 61.67 mg/kg7H ol AEHE A5=E AN 4 2 FEdAE gubERl & Az 3t EAe 5t
o FAE TS B AFdME HEE F2 A AcHFig. 2). F53 Azo)A AHH o2 do] =&

HjA o] EqFat AhAdo] STt H3t 2] B R 2 ed Az g Sl $=E & 8l

59 $AT & Yk

|4 #1348 mg/kgel ol HEHATL 714 Anfd g 7k 871
AEdA s ol H1 1 mg/kgs @A FdF. FF %

& PRl B AR A2 AN ANY 4B Dol B FEE Age] 7Y Az AP F2
= gRgel 4ol EAE 2 @ Aow  ASES AR vE, ARHe § A2FFN
e 0 B A9 dEaPel GAERY BAZ A% F  SAFe] RS BAM o] WRE A FFE
FEQS AUNE ol TRY W A ABD) Qol Sl TAE WA HE ASE A grkn dt
w9tk @0l TP Mk SR 5 OE FREE 4 2o §304 wEold Bolx Hel B 43E Hol
Hgel 71ZANE ZAAW gel Aol olsh vl Y ols dE BrRhE A% ol &l o Fok
£ FEAAA Be ol ZHo] gdol Almsie Be o B uRot BE Qeh} Be RN 7%
BAV} 98 Aow BUEL. ASES wE FEE 1 & AMESEA ¢ 5 G RS o] de) wE =
A B4 93 FHOE 28] wE A Frgel Wob Al 23 WATE Whee] vg Bl BAIS o) &
2 BAE o 8 AoR FPE Mkt 2518 BF o] FPEdE e aon 99 B9 JE BAlZ
F4E 19 o B 5w vae] 9% MFS WY b WS AST £ Ak o) W) Wl B FHE A7t
Seh meb wlae A% ARwE o ot s &
Algteiok st el F4E $57) Y
A=}

St ¥ el AR 7hed
o gkl Az 3]

A 2 Aol = Az

Fig. 2. Manufacturing processes of herbal pills, (A) pulverization process, (B) filtering process by sieve, (C) knead-
ing process, (D) making into cylindrical shape, (E) taking a long, thin process, (F) chopping process, (G) Creating
herbal piecesin the form of globular shape, (H) additive containers around the pill machine.
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